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Overview 

 The history of the U.S. west is directly linked with the history of water 
in the west.

– We will avoid discussions of the governmental structure and political issues associated 
with water.

 Many communities and agencies in southern California have 
contributed to water reuse.

– West Basin is a good example of how water reuse can be implemented from scratch.

– There are other large-scale recycling programs (Orange County GWR).

– There have been failed programs that have been reborn 25 years later (San Diego).

 The purpose of this presentation is to share the reasons why reuse of 
water in Southern California is an important part of the overall water 
portfolio and explain some of the drivers toward potable reuse.
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Perspectives on Water

In the eastern U.S., wasting water is using 
more than you really need.

In the western U.S., wasting water means 
letting water flow by without using it.
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Perspectives on Water

Mark Twain didn’t say 

“Whiskey is for drinking and 
water is for fighting over” 

but it’s a great quote anyway.
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Perspectives on Water

Benjamin Franklin did say

“When the well is dry, we 
know the worth of water”

and it’s true.
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SOUTHERN CALIFORNIA SUPPLY CHALLENGES

 Northern California

– Delta Smelt (endangered species) Restrictions

– Unstable Delta levees

– Sierra Snowpack rate of melt

 Colorado River

– Drought

– Competition for supplies

 MWD Allocation

 Need for new water supplies to meet 
future growth
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Population Affected by Current Drought: 37,007,923
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First Ever Mandated 25% Urban Usage Reduction
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Implementing reuse may require tailoring water 
to users needs – West Basin MWD example.
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Reducing Dependence On Imported Water 

 Additional efforts to alleviate reliance on imported water are needed:

– Increase Groundwater Recharge (where it exists)

– Physical/hydrogeologic constraints

– Provide reuse water to industrial customers (e.g., refineries) 

– requires infrastructure expansion and lengthy contract negotiations 

– More conservation

– The “low hanging fruit” is gone, now more difficult to increase conservation

– Ocean Desal

– Expensive, high energy demand and environmental groups (NGO) oppose

– Indirect and Direct Potable Reuse

– regulatory barriers and public perception (both are becoming less of an issue)

– System reliability

– Originally reuse systems were built as a “supplemental system”, but have become a critical 
utility. The systems need improvements to keep up with demand.
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Issues associated with implementing a Reuse 
Program

 Reuse of water cannot happen overnight

– Regulatory issues

– Capital investment

 Recycled water is often more expensive than potable water

– Water quality requirements at the end-use

– Public safety requirements

– Treatment

– Public contact

– Public consumption 

 Public Perception

– “Yuck” factor, “Toilet to Tap”  (Original San Diego experience)

– Union demands for use of reclaimed water (Exxon/Mobil Torrance refinery)

 Water is a Demand/Supply problem

– There are no alternate products for water

 Water reuse should be part of the long-term planning program for 
water supply
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Non-potable Reuse is not enough

 Expansion of agricultural irrigation is generally not feasible due to 
long distance between the source (city) and agricultural demand 
(rural areas).

 Cost and disruption to construct pipe systems to convey recycled 
water and the need to provide winter water storage further limit 
agricultural reuse.

 Landscape irrigation may not be economical due to dispersed nature 
of demand.

 Cost of providing parallel distribution system is very expensive.

 Historically, the value of the water from surface and groundwater 
supply sources has not reflected the true cost of providing the supply, 
resulting in a distinct disadvantage for the production of recycled 
water.
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2009 Water Supply Options Research
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Definitions

 Non-potable Reuse

– Water used to meet non-potable demands such as industrial uses, irrigation, etc.

 De Facto Reuse

– Occurs when a community downstream from another community withdraws its 
drinking water from the same surface water in which the upstream community 
discharges its treated wastewater.

 California Senate Bill No. 918

– Indirect Potable Reuse for groundwater recharge: use of recycled water for 
replenishment of an aquifer that has been designated as a public water supply source

– Surface Water Augmentation: placement of recycled water into a surface water 
reservoir used as a drinking water supply

– Direct Potable Reuse: introduction of recycled water directly into a public water 
system or into a raw water supply immediately upstream of a water treatment plant
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Drivers toward Indirect Potable Reuse (IPR)

 The need for construction and operation of a parallel recycled water 
distribution system is avoided.

 Alternative sources of water are of poor quality or prohibitively 
expensive.

 Traditional sources of water are being reduced because of diversion to 
meet environmental protection regulations, reductions in allocations 
and reductions in flow brought on by climate change.

 Groundwater has been over drafted and only poor quality 
groundwater is available in some areas.

 With advanced treatment technologies it is now possible to remove 
contaminants effectively and reliably to extremely low levels that 
have no known health effects.

 Recycled water is a reliable source of supply which exists in close 
proximity to demand.
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Drivers toward Direct Potable Reuse (DPR)

 Many communities lack suitable hydrogeology for groundwater 
recharge or large reservoirs for surface water augmentation.

 Direct potable reuse is potentially less costly than the use of tertiary 
water for irrigation (when all infrastructure is considered).

 DPR can require less energy than other sources of water.

– Energy required to deliver 1 ac-ft of water to Orange County (WateReuse 2011)

– Ocean Desal: 3,700 kwh

– State Project Water: 3,500 kwh 

– Colorado River Water: 2,500 kwh

– Purified Water: 800 – 1,500 kwh (i.e., DPR)

 Current technology is sufficient to replace the environmental buffer 
(aquifer or reservoir) with an engineered storage buffer through a 
combination of monitoring, storage, and treatment reliability 
measures. Future technology may obviate the need for engineered 
storage buffers.
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Potable Reuse is Already Here
(we just don’t talk about it much)

 California

– West Basin MWD (on-going IPR)

– Orange County Water District (on-going IPR)

– San Diego (“Pure Water San Diego” 83 mgd DPR system)

– Water Replenishment District (21,000 ac-ft per year IPR under design)

 Texas

– Colorado River MWD (Big Spring RWPF DPR represents 20% of potable demand)

– Wichita Falls (7.5 mgd temporary DPR blended with 50% surface water)

– Brownwood (DPR approved for construction by TCEQ)

– Others in Texas planning DPR:

– El Paso Water Utilities

– Laguna Madre Water District

– Gulf Coast Water Authority

 Not just a western states problem

– Tampa, Florida (investigating since the 90s)

– Hollywood, Florida (pursuing IPR)

– Raleigh, NC (pursuing IPR)

 Every City along the Ohio and Mississippi Rivers (de facto reuse)
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Questions?
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Thank You!
brian.graham@unitedwater.com


