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Climate Change... What Does it Mean for

S5 ~ 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 Ultilities:

* Magnitude of Impact
* Mitigation
« Adaptation
= Proactive Steps Wastewater Utilities Can Take
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Human Impacts on Atmosphere Increased
Dramatically Since 1800

Source: IPCC 2 CH2MHILL



Annual Temperature Trends Have Changed

—Sg% 4 Ovyer Similar Period......

Annual temperature trends: 1976 to 2000
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..And So Has Annual Precipitation

Trends in percentage per century
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" ...And the Weather is Becoming More
Unpredictable
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Two Aspects of Climate Change are
® Important: (1) Mitigation and (2) Adaptation

Climate Change - an integrated framework

Impacts on human

Climate Change and natural systems

Temperature rise

Sea-leved rise . Food and water resources

Precipitation change Ecosystem and biodiversity
Dfought’ and floods Human settiements

Emissions and
concentrations

Greenhouse gases
Aerosols

Mitigation

Source: IPCC ?CHZMHILL 9



Global Climate Models Appear to Accurately
& 2" Characterize Temperature Changes

Comparison between modeled and observations of temperature rise

since the year 1860
Temperature anomalies in °C Temperature anomalies in °C
1.0 5 1.0 1.0 1.0
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@ Various Control Policies Can Result In
&= Differing CO, Increases.....

Past and future CO, atmospheric concentrations

Direct
measurements
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Variations of the Earth's surface temperature: year 1000 to year 2100

Departures In temperature in *C (from the 1090 value)
Ctearvutorm, Northem Hmri sphers, L )
broxy. m.z Prowections
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=" But None of them are “Pretty”.....

Change in temperature for scenario A2
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...And They Will Result in Significant

Large increase =_ -
Smal increase ‘1 0% 0% 0% 0 02 0% 0O 15 2 2
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* Sea Level Will Continue to Rise.....

Global average sea level rise (1990 - 2100)

Sea lovel rise (metres) for the six SRES Scenarios
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...Causing Significant Impacts on Coastal
Areas....

‘Terrestrial water storage,
-exlt)r-a_clz(t_jypn otf‘“‘g,r;qundwater,.
building of reservoirs, S _ o
changes in runoff, and ~__Surface and deep ocean
seepage into aquifers circulation changes, storm surges
Exchange oflthed vtv’ater
: e stored on land by
Sut:jsnlitence I GNOE glaciers and ice sheets
ella region, As the ocean warms, with ocean water

land movements, and

tectonic displacements HIER R BANCS

SYR - FIGURE 8-4

Source: IPCC 2 cH2MHILL 17



...And Whose Affects Can Only be Partially
2" Mitigated!

Enhanced protection

Source: IPCC g CcH2MHILL 18
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> More Variable

= “‘Hotter” Hots but the
Same “Colds”

= Greater Day-to-Day and

Through the Day

Temperature Variations

= More Droughts
= More Floods
= More Hurricanes

And, the Climate Will Continue to Become

} Increase in mean temperature
(@)

Probabisity
of cccurence

Increase in variance of lemperature
(b)

¥
. N L A ' )

Probability
of occurrence

Increase in mean and variance
of temperature

(<) 3 =

Source: IPCC
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Climate Change... What Does it Mean for
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= Impacts on Wastewater Utilities:

« Magnitude of Impact
* Mitigation
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How are US GHG Emissions Distributed by

EPA National GHG Distribution

Nitrous Oxide

0 High GWP Gases
Methane  °7° J 5o,

20/, Carbon Dioxide

85%

Source: Patrick Griffith/LACSD @ cHzmhi *



How are US GHG Emissions Distributed by

California GHG Emissions by Compound

Methane

High GWP Gases ©7°
3%

Nitrous Oxide
7%

Carbon Dioxide
84 %

Source: Patrick Griffith/LACSD @ crzmhi *



Wastewater Contributes Minor Amount to

S5 4 \ethane Emissions

EPA Distribution of Methane Sources

Wastiwatﬂ All Others Landfills
5% 7% 239
[}

e

Petroleum Systems
5%
Manure

Management
8%

Coal Mining
10%

Enteric Fermentation

Natural Gas Systems 21%

21%

Source: Patrick Griffith/LACSD @ crzmiL



® \Wastewater Contributes Minor Amount to
— & 2= Methane Emissions

California Methane Emissions

Wastewater
All Other Sources 6% Landfills
16% 30%

Manure Management

i
22% Enteric Fermentation

26%

Source: Patrick Griffith/LACSD @ crzmmi *



Along with Contributions to Nitrous Oxide

EPA Distribution of Nitrous Oxide Sources

Manure Management Wastewater

Stationary Sources 2% 2%

3%

All Others
4%

Ag Soil Management
75%

|
Nitric Acid Production
4%
Mobile Sources

10%

Source: Patrick Griffith/LACSD @ cHzmmiL *



Along with Contributions to Nitrous Oxide

California Nitrous Oxide Emissions

All Others Wastewater a4 5oil Management

4% 3% 58%
Mobile Source !

35%
I

Source: Patrick Griffith/LACSD @ cHzmmi ¥



Conventional WWTP’s are Minor Methane
2" Contribution From Wastewater Sector

EPA Inventory Methane Contribution by Wastewater Sector

Anaerobic Systems Anaerobic Digesters

0 0
23% 1% Septic Systems

76%

Source: Patrick Griffith/LACSD @ cHzmmiL ®



Effluent Conversion is Principal N,O
- SExX® Contribution From Wastewater Sector

EPA Inventory Nitrous Oxide Contribution by Wastewater
Sector

Conventional Act.

NDN Sludge
0.06% 2.76%

Effluent Conversion
97.2%

Source: Patrick Griffith/LACSD @ cHzmmiL ¥



~ In Total Conventional WWTP’s Contribute
~SHEE T <30 % of Total Wastewater Contribution

EPA Distribution of Wastewater Sources by Global Warming
Potential
_ NDN Conventional Act.
Effluent Gcnversmn_l D.DZ%\ Sludge
29% . 0.8%

Anaerobic Digesters

1% Septic Systems
53%
—
Anaerobic Systems
16%

Source: Patrick Griffith/LACSD @ crzmmiL ¥



Electric Use within Water/\Wastewater
~ Industry

Raw Water Pumping & -
Water Treatment 350 KWh/MG
* 1150 KWh/MG

National avg. for energy
use in water = 1500 kWh/
MG
ll l 150 kWh/MG

Wastewater Treatment - 1050 kWh/MG

National avg. for energy
use in wastewater = 1200
KWh/MG

Pump to Distribution
System

Pump to Wastewater
Treatment Plant

1 MG wastewater generated by 10,000 people per day
1 MG (million gallons) serves 5,000 people per day

Source: Keith Carns/Global Energy Partners @ crzmmi



Watts/Person
N
©

Wastewater Water Water and 40 Watt
Wastewater Light Bulb
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ME% 4 example)

Process

Raw Water Pumping
Coagulant Feed
Polymer Feed
Rapid Mix
Flocculation
Sedimentation
Gravity Filtration
Hyd. Surface Wash
Backwash Pumping
In-Plant Pumping
Cl, Feed

Clearwell Storage
Fin. Water Pumping

Admin./Lab/Maint.
0

Relative Distribution in Water Treatment (10 MGD

Percent of Total Plant Energy

10 20 30 40 50 60
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" Relative Distribution of Plant Power -- 7.5 MGD

Process rercent of Total Plant Energy

Raw Water P.S.0
Headworks

Primary P.S., Clarifier
Activated Sludge
Secondary Clarifiers RAS
Thickener, P.S.
Effluent Filters

Utility Water

Solids Dewatering
Heating

Lighting

Aeration/Cl, Mixer

0 10 20 30 40 50 60

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

=S¥ # Offers Threats and Opportunities

h

= 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

¢ cHzmviHILL
-
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Climate Change... What Does it Mean for
2" \Wastewater Treatment?
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= Impacts on Wastewater Utilities:

« Magnitude of Impact
* Mitigation
« Adaptation
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World Population Has Increased

- Sg*% 4 Cynonentially in Recent Years
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Population Growth is Expected Through

= =-x " 2050, and Perhaps Beyond
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~ Water Stress is Increasing Around the

e Planet - 1995

10 - 20 %
20 — 40 %

“ Over 40 %
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&y Water Stress is Increasing Around the

= " Planet - 2025

4

AR

GRS

110-20%

H Over 40 %
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Significant Water Stress Exists in the US as
# \Well

Potential Water Supply Crises by 2025
(Areas where existing supplies sre not adequate 10 mest
water demands for people  for farms, and for the environrment) *  State Capitols
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"".y . 2 B !‘D |HIEIB
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s Urban Water Management is Historically a
=2 “One Use” Approach

Precipitation

Water Water Urban Wastewater
S Treatment Area Treatment

Runoff

Receiving
Waters

@ cHzmvini A
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@ Inthe Future We Must Focus on Multiple
“SHEE” Use Systems

Precipitation

Management Approaches
*Plumbing Codes

*Pricing Structures
*Real-Time Control
*Predictive Management

Stormwater
First Flush

\Ij\(l)tsble Satellite Biosolids
ater Treatment Water
Supply: Reclamation \Water

Wastewater Plant Energy

@ cHzviHL ¥
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h

Water

Supply,

P’ Hybrid Concepts Can Be Applied with
- ==x 7 Syrface Water

Water
Treatment
Plant

Source
Separation

Dlistribution

and

Urban
Area

Rainwater
Harvesting

In-System
Storage

Source
Separation

Rainwater
Harvesting

Sewer
Mining

Sewer
Mining

Wastewatlr
Collectio

\ 4

Distributed
Water
Treatment

Distributed
Water
Treatment

Wastewater
Treatment
Plant

Discharge
—
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| Here are Some Proactive Steps Utilities Can
~ =%~ Take to Prepare:

_—_—— P

= 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

@ cHzviHiLL 46
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