Gettlng the Most Out of Trees

Maximizing Energy, Air Quality, and Carbon Beneﬁts
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Conserving Energy
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How California's Power Crisis Works

by Kewin Bonsar

California's power wies are worsening as power demands in the
supplies. Even with the help from out-of-state sources, millions 3
outages. In the first few months of 2001, residents of California

of stage 3 alerts, which almost always precede rolling blackouts

The scene on the streets and in buildings in California is becom
news. The lack of power paralyzes normal activity, with dead traf
schools and businesses grinding to a halt. This crisis has been

been building for years.

Wyith the hottest months of the wear ahead, the power crisis in C
expects rolling blackouts to continue until utilities can increase t
outside sources. In this edition of HowStuffWaorks, we will take a
American history, what caused it and how it might spill over into
country.

The Roots of the Crisis

Asgyou can imaging, there is a lot of finger-painting going on in

this most recent energy shortage. This crisis isn't something tha
that has been building for years. Here are a few of the factors th
situation:
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IN-DEPTH SPECIAL

Power Crisis

California's struggle to solve
its energy crisis in the wake
of the 1996 deregulation of
its utilities market has
nationwide implications, with
25 other states also moving
toward deregulation

FEATURES

= California power crisis sends shock
waves nationwide

=y: The California power guagmire

= FAQ: What California’s crisis means to
the rest of the LS.

= Deregulating California's electric utilities

STATISTICS

= LL.S. home heating Sources

= LL.S. power generation

= U.S. residential gas prices

= World energy consumption

* Global electricity consumption
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California power crisis sends shoc
waves nationwide

As rolling blackouts swept through parts of
California, Energy Secretary Spencer Abraham

| wamed the country that it faces its "most serious

shortage” since the 1970s. In California, the crisis
may have already begun. Wholesale electricity
prices have risen dramatically in the past year.
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Conserving Energy

Energy Savings Reduce
Power Plant Emissions

Wind Speed Reduction
Reduces Air Infiltration

Shading Paved Surfaces
Reduces Urban Heat Island
Effect and Ozone Formation

Transpiration by Trees
in the Aggregate
Cools the Air
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Trees lower air temperature

~ Sketch of an Urban Heat-Island Profile
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Mitigating NYC’s Heat Island

Landsat Surface Temperature August 14 2002 10:30am

Mean 110.5 F
B 32-8900

B s9.1-95.4

| ]o55-1018
| ]101.9-1083
[ 11084-1147
B 148-121.1
B 1212-1s8

“Street trees...have the largest cooling potential per unit area...”




Trees Conserve Energy

Modesto’s Municipal Trees Large tree (40 years old) in
e Electricity saved: 12,700 MWh the San Joaquin Valley

« Total savings: $1 million - Electricity saved:

_ « W:$29.23
 Natural gas increase: 152 Mbtu . E:$21.64

. Cost: $-1,233 ¢ S:$17.23

e Total energy benefit: $1,000,560 - Natural gas saved:
« W:$0.11

e E:$0.68

e S:$-1.09
« Total:

e W:$29.34

e E:$2232

e S:$16.14




~ Plant lots of trees
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Plan for the sun
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Plan for the sun, pt. 2
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Plan for the wind




Plan for the wind and sun




Choose species wisely

Evergreen Solar-friendly Solar-unfriendly




Choose species wisely, pt 2:
Bigger is better

4,/24/2001




Planting trees to save energy

Plant lots of trees

Shade paved surfaces
and buildings

Plan for the sun

« West > east > south

Choose species wisely
- Bigger is better
- Evergreen vs deciduous
Branching pattern
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Planting trees

can reduce the need

for power plants




Improving Air Quality




50 Worst Cities

Rank Metro Statistical Area Rank Metro Statistical Area
1 | Los Angeles, CA 26  Hartford, CT 25 Most Ozone-Polluted Cities

Riverside-San Bernardino, CA 27 Middlesex-Hunterdon, N1

[ "
News York City, NY 28  Columbus, OH |2D[I5 Ranki Metropolitan Area
Philadelphia, PA 29  Raleigh, NC FE Angeles-Long Beach-Riverside,CA

a0 : pakersfield,Ca
I:re'-_:n o-Madera, C4

Chicago, IL 32 Richmond, VA IVIS&IIE'F‘DI’EEIVI”E, CA
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ISaJ:ra menta-Arden-Arcade-Truckee,CA-NY I
!DaIIaS—FDrt Worth, T

New York-Newark-Bridgeport,NY-NJ-CT-P4
iPhiiadelphia{amden—vineiand,PA—N}DE—Mt}

= | Bl Washington-Baltimore-Northern Virginia, DC-MD-YA-WY

= . :
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Cleveland-Akron-Elyria,OH

Washington, DC 31  pBuffalo-Niagara Falls, NY
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Detroit, M1 35 Denver, CO

Fresno, CA 36

37  Salt Lake City, UT

Bakersfield, CA 38 Louiswille, KY

Cleveland, OH 42  Akron, OH

f [Ennxuille-ﬁewierui[lé;La Faollette, TN

Pittshurgh, PA 43

Fort Worth-Arlington, TX 44  Allentown, PA

Charlotte, NC 45 San Antonio, TX
Mewark, M1 46

LGN N 1
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(Chicaga-Naperville-Michigan City, IL-IN-WI
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|25 lLancaster,P4

Memphis, TN 47

Monmouth-Ocean, N1 48

Indianapolis, 1N 49 Harrishurg, Pa

Cincinnati, OH =111} It;an Diego, CA




Pollution

VOCs NOx 7t worst smog

115 tons per day 86 tons per day Lots of sun in the country




Hotter Days Lead to Higher Emissions and More Smog

°* Los Angeles

Ozone Levels
(1995-1998)
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Source: Air Resources Board, 2000 Te m pe ratu re (0 F)




Improving Air Quality

- P g OCmygan and Volatie Organic Compounds
Burfaces M:ﬂpmm Cars Aslsased Through tha Loaves
Riastucis Evaporative Hydrocarban
Emissions and Cirone Farmation

Gaseous Pollutanis
Msorbed Though Leat

Siomaies and Lenticels.
Small Partickes

Adhir 45 Surlacis

Trees Save Energy for Cooling and Heating
Thersty Reducing Pallutant Emissicns
fram Power Planis




Trees Improve Air Quality

Sacramento’s urban canopy
Ozone, 665 tons = $16 million
NO2, 163 tons = $4 million
PM10, 750 tons = $8 million
SO2, 30 tons = $541,000
Total, 1600 tons = $29 million

Modesto’s Municipal Trees

Pear = $2.98

Chinese pistache = $10.27
London plane = $25.76
Modesto ash = $52.61




VOC emissions

e Vehicles produce 49% (56.1 tons per day)

e 18% of vehicular emissions (10.2 tons per day; 9%
of total) are produced while vehicle is not operating

e Temperature sensitive

__/_evaporative (running) 7% (4.1

™
y \——evaporative (parked) 18% (10.2 )
tailpipe (running) 36% (20.4 ) —— \ - hot soak
y / I'aﬁ - diurnal
S | -resting losses

4

"\ tailpipe (start) 38% (21.4 )




Emissions Modeling
Lots 3°F cooler

Cabin 40-50°F cooler

Gas temp 4-8°F cooler
VOC reductions = 0.85 ton/day (2%)

- Greatest savings for starts (50%)
« Diurnal and hot soak each 25%

NOx reductions = 0.1 ton/day (0.2%)

Reductions equivalent to
greater than other
SMAQMD programs:

- VOC: Vehicle retirement
program (0.15 tpd);
graphic arts + waste
burning, etc. (0.9 tpd)
NOx: Vehicle retirement .
program (0.065 tpd) _ EE—— S




Conserve energy!!!

Plant lots of trees

Shade paved surfaces and
buildings
Plan for the sun

« West > east > south
Choose species wisely

Bigger is better
- Evergreen vs deciduous
- Branching pattern




Prioritize planting sites

- -




Choose species wisely: Bigger is better
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Avoid pollutant-intolerant species More leaf surface area
Hairy parts and long stems
BUT watch for BVOCs




Planting trees to clean the air

Reduce energy use!
Species choice

.
i

- Size (leaf surface area) ’h:ﬁ ;

« Pollutant-tolerant
« BVOC emissions
Shade parking lots

Plant near pollution
sources




Improving Air
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Reducing Carbon Dioxide
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SPECIAL REPORT GLOBAL WARMING
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Reducing Carbon Dioxide

Trees Save Enargy lor Cooling,
Thereby Reducing CO; Emissions

Tl l =
i from Power Plants

CO; is Released
Via Tree Care
CO; s Aeleased Activilins
Via Decomposition
of Dead Wood
and Mulch




Trees Reduce CO2

Sacramento’s Urban Canopy Modesto’s Municipal Trees
e Store 8.8 million tons of e Pear = $1.95

CO2 Southern magnolia =
Sequester 263,000 tons $2.81

annually Gingko = $5.43
Reduced energy use =
83,300 tons

Maintenance 10,000 tons

d ‘;: _:"';?%-_‘f.

Net annual sequestration
335,000 tons

Estimated value $6.7
million




Conserve energy!!!

Plant lots of trees

Shade paved surfaces and
buildings
Plan for the sun

« West > east > south
Choose species wisely

Bigger is better
- Evergreen vs deciduous
- Branching pattern




Plant lots of trees




Choose species wisely

8 4/17/2001|

Small and short-lived Large and long-lived




Make use of wood




Planting trees to reduce CO?2

e Reduce energy
use!

e Choose wisely
. Size
- Longevity

e Use the wood




e Reduce energy use!
- West first

e Species choice
Bigger is better

Longer-lived is better

Deciduous vs
evergreen

Low emitters where
possible




Urban Advantage
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