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I: Hello again, G. Let's talk a bit about potable reuse of reclaimed water. 

G: Sure! Potable reuse, also known as indirect potable reuse or advanced purified reuse, refers to the 
treatment of highly purified wastewater to a level where it can be safely used for drinking water. This 
process involves a series of physical, chemical, and biological treatment steps to remove 
contaminants, pathogens, and impurities to produce water that meets or exceeds drinking water 
standards. The treated water is usually blended with other sources of drinking water before being 
distributed to consumers. 

Potable reuse is considered as a promising solution to meet the growing demand for water in 
regions facing water scarcity or facing challenges with traditional water sources, such as droughts, 
over-extraction of groundwater, and degradation of surface water. 

It's important to note that potable reuse is different from direct potable reuse, which involves 
distributing treated wastewater directly to consumers without blending with other sources. Direct 
potable reuse is still a controversial topic and is not widely used due to concerns over public 
acceptance and perceived health risks. 

 
I: OK, today, I'm more interested in direct potable reuse (DPR) and its implementation in the United 
States, especially Arizona. 

G: Understood. Direct Potable Reuse (DPR) is a practice that involves the treatment of wastewater to 
such a high level of purification that the water can be consumed directly without the need for 
blending with other sources. Although it has the potential to be a sustainable and efficient solution 
for water scarcity, direct potable reuse remains a controversial topic due to public perception and 
concerns about potential health risks. 

In the United States, there are a few pilot projects for direct potable reuse in states such as Texas, 
California, and Florida. However, its implementation remains limited due to regulatory and public 
acceptance challenges. 

In Arizona, the city of Phoenix has been a leader in the implementation of direct potable reuse. The 
city operates the “Water Campus”, a treatment facility that uses advanced treatment technologies, 
including reverse osmosis, ultraviolet light, and hydrogen peroxide to produce highly purified water 
that can be used for drinking. The city has also implemented a comprehensive monitoring program 
to ensure the safety and quality of the treated water. 

Despite the success of the Phoenix Water Campus, direct potable reuse remains a controversial issue 
in Arizona and other states in the US. There are still concerns among the public and regulatory 
agencies over the perceived health risks associated with consuming highly treated wastewater, even 
though the process has been shown to produce water that meets or exceeds drinking water 
standards. 



 
Are the perceived health risks justified, or are they just resistance to such a radical change? 

The perceived health risks associated with direct potable reuse are based on concerns about the 
potential presence of contaminants, pathogens, and other impurities in the treated wastewater. 
However, these concerns are largely unfounded, as direct potable reuse involves multiple treatment 
steps that are designed to remove or inactivate any harmful substances. 

The treated water produced through direct potable reuse must meet or exceed drinking water 
standards set by regulatory agencies, such as the US Environmental Protection Agency (EPA) and the 
World Health Organization (WHO). These standards include rigorous requirements for the removal of 
contaminants, pathogens, and other impurities, ensuring the safety and quality of the treated water. 

In addition, direct potable reuse facilities typically have comprehensive monitoring and testing 
programs in place to ensure the continued safety and quality of the treated water. 

It's important to note that public resistance to direct potable reuse is often driven by a lack of 
understanding of the treatment processes involved and a mistrust of consuming treated wastewater. 
Addressing these concerns and increasing public awareness of the safety and benefits of direct 
potable reuse is essential to the successful implementation and acceptance of this technology. 

In conclusion, the perceived health risks associated with direct potable reuse are largely unfounded, 
and the treated water produced through this process is safe and meets or exceeds drinking water 
standards. However, addressing public perception and increasing awareness is critical to the 
successful implementation of direct potable reuse as a sustainable solution for water scarcity. 

 
I: Speaking of a "sustainable solution for water scarcity,” just how much might the use of DPR 
increase the water supply of a typical Arizona city? 

G: The potential for direct potable reuse to increase the water supply of cities in Arizona depends on 
a number of factors, such as the size of the city, the amount of wastewater produced, the availability 
of other sources of water, and the cost of treatment and distribution. 

In general, direct potable reuse has the potential to significantly increase the water supply in regions 
facing water scarcity, as it allows for the treatment and reuse of wastewater, which would otherwise 
be wasted. In Arizona, for example, direct potable reuse could help to mitigate the effects of drought 
and reduce the reliance on declining groundwater reserves. 

It's difficult to estimate the exact amount by which direct potable reuse could increase the water 
supply of a typical Arizona city, as it would depend on the specific circumstances of each city. 
However, studies have shown that direct potable reuse can provide a significant source of new water, 
especially in regions where water scarcity is a pressing issue. 



In addition to increasing the water supply, direct potable reuse also has the potential to reduce the 
need for new water infrastructure and provide cost savings, as it allows for the treatment and reuse 
of wastewater, which is typically cheaper than constructing new water sources. 

Overall, direct potable reuse has the potential to be a sustainable solution for water scarcity, 
providing a reliable and cost-effective source of new water in regions facing water challenges. 

 
So, are there places in the world that now rely heavily on DPR for their water supply? If there are, 
where are they and how did they overcome public resistance? 

Yes, there are several cities and countries around the world that have successfully implemented 
direct potable reuse as a significant source of drinking water. 

One notable example is Windhoek, Namibia, which has been using direct potable reuse as a major 
source of drinking water for over 30 years. The city operates a treatment plant that uses reverse 
osmosis and ultraviolet light to produce highly purified water, which is then distributed directly to 
consumers. 

Another example is Big Spring, Texas, which has been using direct potable reuse since 2014. The city 
operates a treatment plant that uses reverse osmosis and ultraviolet light to produce highly purified 
water, which is then blended with other sources of drinking water before distribution. 

In both Windhoek and Big Spring, the successful implementation of direct potable reuse was due to 
a combination of factors, including public education and outreach efforts, the implementation of 
rigorous monitoring and testing programs, and the demonstration of the safety and quality of the 
treated water. 

In addition, regulatory agencies played a critical role in the implementation of direct potable reuse 
by establishing stringent standards for the treatment and distribution of highly purified wastewater, 
and by providing oversight and enforcement of these standards. 

Overall, the successful implementation of direct potable reuse in Windhoek, Big Spring, and other 
cities around the world was the result of a collaborative effort between government, industry, and 
the public, with a focus on ensuring the safety and quality of the treated water, and addressing 
public perception and concerns. 

 
I: Speaking of reverse osmosis (I'll refer to it as RO), what are the drawbacks of using RO to purify 
treated wastewater? 

G: Reverse osmosis (RO) is a commonly used treatment technology in direct potable reuse to purify 
treated wastewater, as it is highly effective in removing contaminants, pathogens, and other 
impurities. However, there are several drawbacks associated with the use of RO for this purpose: 



1. High energy consumption: RO requires a significant amount of energy to pump water 
through the reverse osmosis membrane, which can be a drawback in areas where energy is 
expensive or where renewable energy sources are not readily available. 

2. High capital costs: RO systems are relatively expensive to install and maintain, which can be a 
challenge for communities with limited resources. 

3. Waste stream generation: RO systems generate a significant amount of brine waste, which 
must be properly disposed of to avoid environmental damage. 

4. Membrane fouling: RO membranes can become clogged over time, reducing their efficiency 
and requiring frequent cleaning or replacement. 

5. Limited removal of certain contaminants: RO is not always effective in removing certain 
contaminants, such as certain types of microcontaminants (e.g., pharmaceuticals and 
personal care products) and emerging contaminants (e.g., perfluoroalkyl substances). 

Despite these drawbacks, RO remains a commonly used technology in direct potable reuse due to its 
ability to produce highly purified water that meets or exceeds drinking water standards. However, to 
minimize the drawbacks of RO, it is often used in combination with other treatment technologies, 
such as ultraviolet light and activated carbon filtration, to provide multiple barriers to the removal of 
contaminants, pathogens, and other impurities. 

 
I: Does the use of ultraviolet light and activated charcoal filtration adequately remove 
microcontaminants and emerging contaminants and do these strategies have any drawbacks? 

G: Ultraviolet light (UV) and activated carbon filtration are commonly used in combination with 
reverse osmosis (RO) to remove microcontaminants and emerging contaminants from treated 
wastewater. 

UV treatment works by exposing water to ultraviolet light, which damages the DNA of harmful 
microorganisms, rendering them unable to reproduce and causing them to die. UV treatment is 
highly effective in removing a wide range of microorganisms, including bacteria, viruses, and 
parasites, but is not as effective in removing certain types of microcontaminants, such as certain 
pharmaceuticals and personal care products. 

Activated carbon filtration, on the other hand, uses a filter made of activated carbon, a highly porous 
material that can adsorb a wide range of contaminants, including organic compounds, metals, and 
volatile organic compounds. Activated carbon filtration is highly effective in removing certain 
microcontaminants, including certain pharmaceuticals and personal care products, but is not as 
effective in removing other contaminants, such as inorganic compounds. 

While both UV treatment and activated carbon filtration can help to remove microcontaminants and 
emerging contaminants from treated wastewater, these strategies have some drawbacks: 

1. UV treatment can be relatively expensive, as it requires a significant amount of energy to 
generate the UV light. 

2. Activated carbon filtration can be expensive due to the cost of the activated carbon filter 
itself and the need for frequent replacement of the filter. 



3. Both UV treatment and activated carbon filtration can produce secondary waste streams, 
such as spent UV lamps or spent activated carbon, which must be properly disposed of to 
avoid environmental damage. 

Despite these drawbacks, UV treatment and activated carbon filtration are commonly used in direct 
potable reuse to provide additional treatment barriers to the removal of microcontaminants and 
emerging contaminants, in combination with RO. By using multiple treatment barriers, direct potable 
reuse can provide a highly purified water that meets or exceeds drinking water standards and can be 
safely used for drinking purposes. 

 
I: OK, we've talked about the increased costs associated with DPR, but are there offsetting cost 
savings to using it? 

G: Yes, there are potential cost savings associated with using direct potable reuse (DPR) as a water 
supply strategy. Here are some of the key benefits: 

1. Reduced water transfer costs: In many regions, including Arizona, a significant portion of the 
water supply is transported from remote sources over long distances, which can be 
expensive. By using treated wastewater as a local water source, the need for water transfer 
can be reduced, leading to cost savings. 

2. Reduced water treatment costs: In some cases, using DPR can reduce the amount of water 
treatment required, as the water has already been treated to a high quality through the 
wastewater treatment process. 

3. Reduced environmental impact: By reducing the need for water transfer and treatment, DPR 
can have a lower environmental impact than traditional water supply strategies, which can 
result in cost savings in terms of reduced environmental protection costs. 

4. Improved water security: In regions where water supplies are limited, using DPR can help to 
improve water security by providing a reliable local water source that is less susceptible to 
drought or other water supply disruptions. 

5. Increased water supply: In regions with limited water supplies, DPR can help to increase the 
overall water supply, which can result in cost savings by reducing the need for new water 
supplies or water transfers from remote sources. 

It's important to note that the cost savings associated with DPR can vary depending on the specific 
circumstances, including the cost of the wastewater treatment process, the cost of energy and other 
inputs, and the cost of alternative water supplies. However, overall, DPR can be a cost-effective 
solution for regions facing water scarcity or other water supply challenges. 

 
I: What about the cost to pump new water as opposed to using DPR? 

G: The cost of pumping new water and delivering it to consumers can be substantial, especially in 
regions where the water source is located far from the population center. This is because the cost of 
water delivery is primarily determined by the distance the water must be pumped and the volume of 
water delivered. In comparison, using direct potable reuse (DPR) can result in lower delivery costs, as 



the treated wastewater is already located in the vicinity of the population center, reducing the need 
for long-distance water transfers. 

In addition, new water sources often require extensive infrastructure to be built, including treatment 
facilities, pipelines, and storage facilities. This infrastructure can be expensive to construct and 
maintain, adding to the overall cost of water delivery. In comparison, DPR can leverage existing 
wastewater treatment infrastructure, reducing the need for new infrastructure and lowering the 
overall cost of water delivery. 

It's important to note that the cost savings associated with DPR can vary depending on the specific 
circumstances, including the cost of the wastewater treatment process, the cost of energy and other 
inputs, and the cost of alternative water supplies. However, in many cases, DPR can result in lower 
water delivery costs compared to pumping new water from remote sources. 

 
I: Thanks for this fascinating discussing, G. In closing, what do you think should be my next steps if I 
am interested in converting my town's treated wastewater to potable water using DPR? 

G: If you are interested in exploring direct potable reuse (DPR) as a solution for your town's water 
supply, there are several steps you can take: 

1. Research and educate yourself: Start by learning as much as you can about DPR, including 
the technology and process involved, the benefits and drawbacks, and the regulations and 
guidelines that apply. 

2. Engage with stakeholders: Talk to local water agencies, environmental groups, public health 
organizations, and other stakeholders to understand their perspectives on DPR and gauge 
their level of support or opposition. 

3. Assess the feasibility: Conduct a feasibility study to determine the technical, financial, and 
regulatory viability of implementing DPR in your town. This should include a comprehensive 
assessment of the treated wastewater quality, the costs and benefits of DPR, and the 
regulatory requirements and permits required. 

4. Develop a plan: Based on the results of the feasibility study, develop a plan for implementing 
DPR in your town. This should include detailed information on the technology and process 
involved, the costs and benefits, and a timeline for implementation. 

5. Engage the community: Engage the community and seek their input on DPR, including their 
concerns and preferences. This can be done through public meetings, town hall sessions, and 
other forums. 

6. Advocate for DPR: Once you have the support of the community and stakeholders, advocate 
for DPR with local, state, and federal authorities, including elected officials, regulators, and 
water agencies. 

7. Implement and monitor: Finally, if the regulatory and funding hurdles are cleared, implement 
the DPR program and monitor its performance to ensure it is delivering the intended 
benefits. 

It's important to remember that implementing DPR is a complex and challenging process that 
requires the support of multiple stakeholders, careful planning and implementation, and ongoing 



monitoring to ensure its success. However, with careful consideration and planning, DPR can be a 
sustainable and cost-effective solution for communities facing water scarcity or other water supply 
challenges. 

 
I: Thanks again, G. This has been very helpful! 

G: You're welcome! I'm glad I could help. If you have any other questions or need more information, 
feel free to ask. 
 


