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Human Impacts on Atmosphere Increased
Dramatically Since 1800

Source: IPCC 2 CH2MHILL



Annual Temperature Trends Have Changed
=E" Over Similar Periodéé

Annual temperature trends: 1976 to 2000
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So Has Annual Pr

sl precipitation trends: 1900 to 2000

Trends in percentage per century
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Level ' s RiI si nge.

Relative sea level over the last 300 years

1700 1750 1800 1850 1800 1850 2000

Source: IPCC gcuzmmu_ !
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Unpredictable

Source:

IPCC
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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
1 (a) Natural forcing only ! 71 (b) Anthropogenic forcing only E
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=1 00 00 C 00
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5 Model results B ] s Model results [
-1.0 : : 10 1.0 : : 0
1850 1900 1950 2000 1850 1900 1950 2000

Temperature anomalies in °C
1.0 1.0
71 (c) Natural + Anthropogenic forcing

W Model results [

] Observations -
10 + - — —1-10

Source: IPCC @ cHzvibi 1
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@ Various Control Policies Can Result In
& x* Differing CO,l ncr easesé

Past and future CO, atmospheric concentrations

Direct
measurements
ppm lce core data Projections ppm
10007 1000 )

] Scenarios

1 P — A1B

s iF 90 T

:.' e AMF

800 ] ‘1 800 A2
R
: — B

700 ] S T00 _ isgoa
600 . 4 A 600
500 L 500
400 . 400
300 - [ 300
200 . 200
100 ] L 100

0 L T T T T T 0
1000 1200 1400 1600 1800 2000 2100

Source: IPCC
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Varyli ng Temperat u
Variations of the Earth's surface temperature: year 1000 to year 2100
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Source: IPCC 2 cH2MHILL 12



None of t hem ar e

B1:2020-2029 B1: 2090-2099
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None of t hem ar e

Change in temperature for scenario A2
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Source: IPCC g CH2MHILL ¢



eAnd They Wil |l Resul t

Large increase =_ -
Smal increase ‘1 0% 0% 0% 0 02 0% 0O 15 2 2

o} No change

Small gecrzase

Large decrease Bm
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Level Wi | | Conti nu
Global average sea level rise (1990 - 2100)

Sea lovel rise (metres) for the six SRES Scenarios
1.0
. Range in 2100
' All SRES envelope including
0.8 - land-ice uncertainty Scenarios
] — A1
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Source: IPCC g cH2MHILL 1°




ng Significant

‘Terrestrial water storage,
exguactlonld aif groundwater,
ilding of reservoirs, S 5 N
changes in runoff, and ~_Surface and deep ocean
seepage into aquufers circulation changes, storm surges
Exchange oflthed vtfjater
; R stored on land by
Sul:jsnclience I GNOE glaciers and ice sheets
| i n?oeeﬁgr?tg' siid As the ocean warms, with ocean water
f tectonic displacer’nents HIER R BANCS

SYR - FIGURE 3-4

Source: IPCC 2 cH2MHILL 17



"éAnd Whose Affects Can
=2 Mitigated!

Enhanced protection

Source: IPCC g CcH2MHILL 18



And, the Climate Will Continue to Become

—S=% A More Variable

AHot t er 0 Hot s [«
Same nCol dso

AGreater Day-to-Day and
Through the Day seem,

Temperature Variations -
AMore Droughts e
AMore Floods -

Probatsiity
of cocurrence
4 Increase in mean and variance
of temperature

(c) e

AMore Hurricanes

— Now CRrmanm

Source: IPCC ‘g cH2mHILL P
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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 ¥



Conventi onal WWTPOS ar
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 ¥



" |l n Tot al Conventi onal
~SHER M <30 0 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 kWi
MG
Pump to Wastewater Wh
Treatment Plant l 150 kWhIMG
Wastewater Treatmen- 1050 KWh/MG
National avg. for energy

use in wastewater = 1200
kWh/MG

Pump to Distribution
System

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 @ chzmHi



0s Put These Number

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

@ cHz2mvHILL
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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



GHG Regulations and Carbon Trading

A .
PR Offers Threats and Opportunities

AThreats AOpportunities

ARising energy prices ARenewable energy pricing

ARising commodity prices ACarbon trading

ARising material prices I Renewable energy

AMore wet weather flow I Phasing out septic tanks
(increased storms) i Phasing out lagoons

AMore severe storms Alncreased demand for
(Hurricanes, Tornados) reclaimed water

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

ARising sea level (coastal
communities)
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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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