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• Thanks for thinking about this stuff – it’s important 
and ubiquitous.

• Treatment to ever more stringent standards is 
expensive.

• Trends in PNW:

• More BNR = more energy = more expense

• Get out of surface water discharges

• Reuse water & groundwater recharge (just starting)

• The Utility of the Future is the current buzzword
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THE UTILITY OF THE FUTURE . . .

• Recognizes wastewater as a medium to move 
valuable material to the Water Resource Recovery 
Facility (WWTP’s are now WRRF’s).

• To the extent possible, unlocks the energy 
embedded within the stream to complete its work.

• Actively engages with its current and future 
customers to help inform and manage growth, 
rather than reacting to it.

• Provides a significant percentage of the 
community’s potable water, whether for 
consumption or other beneficial uses.
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THE UTILITY OF THE FUTURE . . .

• Will be required to focus on energy efficiency  and 
energy management in both design and operations 
in order to meet its other goals.
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LOOKING AHEAD:  EEM’S YOU CAN EXPECT

• Next 5 years

• Real time water quality information

• Avoid Aeration if possible

• Primary Filtration

• Primary DAFT 

• Side stream treatment of high load return streams

• Maximize cogen potential with augmented feedstock

• Next 10 years

• Internet of things will invade subsystems

• LED’s may be robust enough for UV disinfection
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REAL TIME WATER QUALITY MONITORING
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REAL TIME WATER QUALITY MONITORING
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REDUCING LOAD ON SECONDARY

• Numbers from 
MWMC plant 
in Eugene, OR.

• Courtesy of Bob 
Sprick, Ops Manager 
(retired)
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HEADWORKS AND PRIMARIES

PRIMARY (PHYSICAL) TREATMENT = LOW ENERGY
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SECONDARY PROCESS

SECONDARY (AEROBIC) PROCESS = HIGH ENERGY
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PRIMARY EFFLUENT FILTRATION

• Research project led by Onder Caliskaner, Ph.D., 
P.E. at Kennedy/Jenks Consultants

• Use “tertiary filters” on primary effluent to remove 
load on secondary and improve digester 
performance.

• Source: PNCWA 2014 
presentation
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PRIMARY EFFLUENT FILTRATION
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PRIMARY EFFLUENT FILTRATION

• Every pound of BOD removed in the primaries is 
one less pound to deal with in the secondary 
process.   Less BOD = less oxygen demand = lower 
aeration requirements.

• Demonstration 
tests show 
20% – 40%  
reduction in 
BOD after 
primary.
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PRIMARY DISSOLVED AIR FLOATATION

• Again, the goal 
is to unload 
the traditional 
aeration basin.
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SIDE STREAM TREATMENT

• Treat nutrient-rich return 
streams with custom process 
rather than loading it back into 
aeration basin.
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COLLECTION SYSTEM PUMPS GET SMART
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FRESH WATER COMING ATTRACTIONS

• Water utilities are starting to become enlightened 
as well

• Real time water QUANTITY information (this is the 
“smart meter” revolution for liquids).

• Utilizing hydraulic models for energy management 
and optimization.

• If grid-scale desalination is the future, we will need 
significant improvements in efficiency within the 
plants and within distribution systems.
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• EPRI 2013 U.S. Energy Efficiency W/WW 
report:

• Ground water: 2,100 kWh/MG 

• Surface water: 1,600 kWh/MG

• U.S. desalination plants: 12,000 kWh/MG

NOTE: 

4.0 kWh/m3 = 

6,000 kWh/MG 
treated
SOURCE:  MIT 
Technology Review
http://www.technologyreview.com
/featuredstory/534996/megascale-
desalination/
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PUBLIC SERVICE ANNOUNCEMENT
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THANKS AGAIN!

Layne McWilliams, PE, JD
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Cascade Energy, Inc.
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