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Climate Changeé What Does it Mean for 

Wastewater Treatment?

ÁWith Due Respect to ñAn Inconvenient Truthò: 
Overview of Global Climate Change

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

ÅDistinguishes Two Impacts:

ïMitigation

ïAdaptation

ÁImpacts on Wastewater Utilities:

ÅMagnitude of Impact

ÅMitigation

ÅAdaptation

ÁProactive 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



5

Annual Temperature Trends Have Changed 

Over Similar Periodéé

Source:  IPCC



6

éAnd So Has Annual Precipitation

Source:  IPCC
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Sea Level is Risingé.

Source:  IPCC
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éAnd 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 CO2Increasesé..

Source:  IPCC
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éAnd Varying Temperature Rises

Source:  IPCC
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But None of them are ñPrettyòé..

Source:  IPCC
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But None of them are ñPrettyòé..

Source:  IPCC
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éAnd They Will Result in Significant 

Changes in Precipitation!

Source:  IPCC
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Sea Level Will Continue to Riseé..

Source:  IPCC
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éCausing Significant Impacts on Coastal 

Areasé.

Source:  IPCC
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éAnd Whose Affects Can Only be Partially 

Mitigated!

Source:  IPCC
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And, the Climate Will Continue to Become 

More Variable

ÁñHotterò Hots but the 
Same ñColdsò

ÁGreater Day-to-Day and 
Through the Day 
Temperature Variations

ÁMore Droughts

ÁMore Floods

ÁMore 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
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Conventional WWTPôs 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 WWTPôs 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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Letôs 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

ÁThreats

ÅRising energy prices

ÅRising commodity prices

ÅRising material prices

ÅMore wet weather flow 
(increased storms)

ÅMore severe storms 
(Hurricanes, Tornados)

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

ÅRising sea level (coastal 
communities)

ÁOpportunities

ÅRenewable energy pricing

ÅCarbon trading

ïRenewable energy

ïPhasing out septic tanks

ïPhasing out lagoons

ÅIncreased 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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