
Anticipating the Trade-offs of Alternative 
Water Supplies
WRF Project 4715 // May 2nd, 2019



Today’s Outline

•

•

•

•

“We forget that the water cycle 

and the life cycle are one.”

– Jacques Cousteau



Research Objective and 
Background



Diversifying water supply portfolios 
through alternative supplies

WRF 4715 Objective



Leveraging industry knowledge to inform a 
guidance manual for other utilities

Expert workshop

Survey, interviews, and 
case studies

Literature review

Guidance 
document

More than 100 research papers 

were reviewed

683 responses were received on the 

survey, and 6 utilities were interviewed

25 workshop participants 

from across the country



Taking a holistic perspective to improve 
long-term water supply reliability



Taking a holistic perspective to improve 
long-term water supply reliability

•

•

•

•

•

•

•



A l t e r n a t i v e  s u p p l i e s  a r e  a n  i n t e g r a l  

p a r t  o f  t h e  O n e  Wa t e r  C y c l e



Understanding the trade-offs for 
holistic decision making

Resilient and Sustainable Water 
Supplies

Trade-offs are both 

supply- and utility-

specific, so there is no 

one-size-fits-all solution. 
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Expanding our reach to gain perspective 
through a national survey

683
RESPONSES

Public water utilities composed the 

majority of survey respondents



Majority of survey respondents represented 
areas with critical water supply challenges

Outside the U.S.: 
• Perth, Australia

• Barcelona, Spain

• Porto, Portugal

• San Luis Potosí, Mexico

• Tel Aviv, Israel

• Vancouver, Canada

• Sun Peaks, Canada

+

43

13

8

36

2

4

21

3

2

1

2

1

1

1

4

3

1

1

2
2

3

1
2
3
4

9

2

336
20

2

of respondents 

were from 

California

18

61% 



Alternative water supply and para-supply 
strategies investigated in this project include:

Conservation Reducing NRW

NON-POTABLE 

SUPPLIES

POTABLE 

SUPPLIES

PARA-

SUPPLIES

Seawater 

desalination

Brackish groundwater 

desalination

Stormwater Non-potable reuse

C E N T R A L I Z E D D E C E N T R A L I Z E D  

Rainwater Graywater Blackwater

Potable reuse



Future water portfolios will include more 
alternative potable supplies

Current Future
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Para-supply: Conservation

Non-potable: Centralized Reclaimed water

Para-supply: Reducing non-revenue water

Non-potable: Decentralized Rainwater

Other (please specify)

Potable supply: Brackish groundwater
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0% 50% 100%

Other (please specify)

More stringent wastewater/combined sewer overflow (CSO) regs

Local policy requirement

Contamination of existing source

Water rights restrictions

Locally controlled water resources

Provide environmental benefits

Aiming to be more sustainable (e.g. energy efficiency)

Greater resiliency for climate change and extreme events

Growth demand

Drought

There are many drivers for considering 
alternative water supplies

Percent of respondents



Identifying Trade-offs



Trade-offs are identified within site-specific 
context



Successful planning for alternative supplies 
balances trade-offs

Supply Diversification

Frame the process of supply selection as increased 

diversification of a water supply portfolio, as opposed to 

pitting options against each other through the balance 

of trade-offs

Understand your stakeholders

Understanding which risks (or challenges) rank 

highest for a specific audience can help a utility 

better communicate the benefit of the selected 

alternative supply to different stakeholders. 



C A S E  S T U DY  / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /

•

•

Watershed-wide Planning Approach Helps Develop 
Region-specific Alternative Water Supply Plan

Source: Algal blooms in Lake Okeechobee (USGS 2016)

It is important to look at 

quality and not just quantity. 



Alternative Water 
Supply Strategies



Common benefits and challenges for all 
alternative water supply strategies

•

•

•

•



Alternative water supply and para-supply 
strategies investigated in this project include:

Conservation Reducing NRW

NON-POTABLE 

SUPPLIES

POTABLE 

SUPPLIES

PARA-

SUPPLIES

Seawater 

desalination

Brackish groundwater 

desalination

Stormwater Non-potable reuse

C E N T R A L I Z E D D E C E N T R A L I Z E D  

Rainwater Graywater Blackwater

Potable reuse



Centralized non-potable reuse

Key Benefits: 

•

•

•

Key Challenges: 
•

•

•



Centralized non-potable reuse

Mitigation Strategies
•

•



•

•

•

Centralized non-potable reuse accommodating 
lower demands in an existing system



On-site non-potable water reuse



Rainwater harvesting

Key Benefits: 
•

•

Key Challenges: 
•

•

•

•



Rainwater harvesting

Mitigation Strategies
•

•
Seattle Public Utilities

SPU’s Rainwise program not only 

reduces urban runoff through 

rainwater harvesting – the program 

also provides the City with a 

supplemental emergency water 

supply for seismic resiliency.

LESSONS LEARNED



Rainwater harvesting

Mitigation Strategies
•

•

• Seattle Public Utilities

SPU’s Rainwise program not only 

reduces urban runoff through 

rainwater harvesting – the program 

also provides the City with a 

supplemental emergency water 

supply for seismic resiliency.

LESSONS LEARNED



Conservation

Key Benefits: 

•

•

Key Challenges: 

•

•

• “



Conservation

Mitigation Strategies

•

•

Los Angeles Department of Water and Power

LADWP recovered loss in 

revenue by restructuring to 

a conservation-based tier 

structure that impacted 

inefficient high water users 

only. The program 

“supplies” over 24 percent 

of LADWP’s total average 

demand. 



Key Takeaways 
and Next Steps



Key takeaways from collective industry 
experience 

33

Be engaged with multiple agencies

Proactively consider regulatory     

changes

Evaluate trade-offs holistically

• WRF 4615, WRF 4660

Learn how other agencies have 

tackled similar challenges to save 

time and money



What to expect next for WRF 4715

Workshop

August 2–3, 2018

DRAFT Guidance 

Manual to the Project 

Advisory Committee 

February 2019

FINAL Guidance 

Manual to the Project 

Advisory Committee 

July 2019

Publication date

December 2019
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Thank you.
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