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Climate Change… What Does it Mean for 

Wastewater Treatment?

 With Due Respect to “An Inconvenient Truth”: 
Overview of Global Climate Change

• Drawn Liberally From the Intergovernmental Panel on 
Climate Change - www.ipcc.ch/present/presentations.htm.

• Distinguishes Two Impacts:

– Mitigation

– Adaptation

 Impacts on Wastewater Utilities:

• Magnitude of Impact

• Mitigation

• Adaptation

 Proactive Steps Wastewater Utilities Can Take

http://www.ipcc.ch/present/presentations.htm
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Human Impacts on Atmosphere Increased 

Dramatically Since 1800

Source:  IPCC
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Annual Temperature Trends Have Changed 

Over Similar Period……

Source:  IPCC
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…And So Has Annual Precipitation

Source:  IPCC



7

Sea Level is Rising….

Source:  IPCC
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…And the Weather is Becoming More 

Unpredictable

Source:  IPCC
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Two Aspects of Climate Change are 

Important: (1) Mitigation and (2) Adaptation

Source:  IPCC
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Global Climate Models Appear to Accurately 

Characterize Temperature Changes

Source:  IPCC
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Various Control Policies Can Result in 

Differing CO2 Increases…..

Source:  IPCC
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…And Varying Temperature Rises

Source:  IPCC
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But None of them are “Pretty”…..

Source:  IPCC
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But None of them are “Pretty”…..

Source:  IPCC
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…And They Will Result in Significant 

Changes in Precipitation!

Source:  IPCC
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Sea Level Will Continue to Rise…..

Source:  IPCC
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…Causing Significant Impacts on Coastal 

Areas….

Source:  IPCC
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…And Whose Affects Can Only be Partially 

Mitigated!

Source:  IPCC
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And, the Climate Will Continue to Become 

More Variable

 “Hotter” Hots but the 
Same “Colds”

Greater Day-to-Day and 
Through the Day 
Temperature Variations

More Droughts

More Floods

More Hurricanes

Source:  IPCC
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How are US GHG Emissions Distributed by 

Type?

Source:  Patrick Griffith/LACSD
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Wastewater Contributes Minor Amount to 

Methane Emissions

Source:  Patrick Griffith/LACSD
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Wastewater Contributes Minor Amount to 

Methane Emissions
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Along with Contributions to Nitrous Oxide 

(N2O)

Source:  Patrick Griffith/LACSD
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Along with Contributions to Nitrous Oxide 

(N2O)

Source:  Patrick Griffith/LACSD



28

Conventional WWTP’s are Minor Methane 

Contribution From Wastewater Sector

Source:  Patrick Griffith/LACSD
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Effluent Conversion is Principal N2O

Contribution From Wastewater Sector

Source:  Patrick Griffith/LACSD
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In Total Conventional WWTP’s Contribute 

<30 % of Total Wastewater Contribution

Source:  Patrick Griffith/LACSD
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Electric Use within Water/Wastewater 

Industry

Anytown

Raw Water Pumping & 

Water Treatment

Pump to Distribution 

System

Wastewater Treatment

Pump to Wastewater 

Treatment Plant

350 kWh/MG

1150 kWh/MG

150 kWh/MG

1050 kWh/MG

National avg. for energy 

use in water = 1500 kWh/ 

MG

National avg. for energy 

use in wastewater = 1200 

kWh/MG
1 MG (million gallons) serves 5,000 people per day

1 MG wastewater generated by 10,000 people per day

Source:  Keith Carns/Global Energy Partners
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Let’s Put These Numbers Into Perspective!
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Relative Distribution in Water Treatment (10 MGD 

example)

Process
Percent of Total Plant Energy

Raw Water Pumping
Coagulant Feed

Polymer Feed
Rapid Mix

Flocculation
Sedimentation

Gravity Filtration
Hyd. Surface Wash

Backwash Pumping
In-Plant Pumping

Cl2 Feed
Clearwell Storage

Fin. Water Pumping
Admin./Lab/Maint. 

0 10 20 30 40 50 60 70

Source:  Keith Carns/Global Energy Partners
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Relative Distribution of Plant Power -- 7.5 MGD 

WWTP

Process

Headworks

Activated Sludge
Secondary Clarifiers RAS

Thickener, P.S.
Effluent Filters

Utility Water
Solids Dewatering

Heating
Lighting

Aeration/Cl2 Mixer

Raw Water P.S.0

Primary P.S., Clarifier

Percent of Total Plant Energy

0 10 20 30 40 50 60

Source:  Keith Carns/Global Energy Partners
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GHG Regulations and Carbon Trading 

Offers Threats and Opportunities

 Threats

• Rising energy prices

• Rising commodity prices

• Rising material prices

• More wet weather flow 
(increased storms)

• More severe storms 
(Hurricanes, Tornados)

• Lower stream flows 
(increased droughts), 
leading to more stringent 
discharge standards

• Rising sea level (coastal 
communities)

Opportunities

• Renewable energy pricing

• Carbon trading

– Renewable energy

– Phasing out septic tanks

– Phasing out lagoons

• Increased demand for 
reclaimed water
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World Population Has Increased 

Exponentially in Recent Years
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Population Growth is Expected Through 

2050, and Perhaps Beyond
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Water Stress is Increasing Around the 

Planet - 1995

0 – 10 %

10 – 20 %

20 – 40 %

Over 40 %
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Water Stress is Increasing Around the 

Planet - 2025

0 – 10 %

10 – 20 %

20 – 40 %

Over 40 %
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Significant Water Stress Exists in the US as 

Well



43

Urban Water Management is Historically a 

“One Use” Approach
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In the Future We Must Focus on Multiple 

Use Systems

Potable

Water

Supply

Wastewater

Satellite

Treatment

Precipitation

Stormwater

First Flush

Water

Reclamation

Plant

Biosolids

Water

Energy

Waterfront

Management Approaches
•Plumbing Codes

•Pricing Structures

•Real-Time Control

•Predictive Management
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Hybrid Concepts Can Be Applied with 

Surface Water

Distribution

and

in-System

Storage
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Here are Some Proactive Steps Utilities Can 

Take to Prepare:

 Participate in National and State-Wide Activities to 
Achieve Reasonable and Realistic GHG and Carbon 
Trading Regulations and Systems

 Assess Energy Conservation and Renewable Energy 
Production Opportunities:

• Funding Opportunity

• Reduce Reliance on Increasingly Unreliable Fossil Fuel Energy 
Sources

 Assess Use of All Commodities and Investigate 
Alternatives

 Assess Impacts of Climate Change on Operations and 
Develop Mitigation Plans

 Engage with Local and Regional Partners to Develop 
and Implement More Sustainable Water Management 
Practices
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