OIL-FREE TRANSPORT

(How I Learned to Stop Worrying and Love the
Trofleybus and Trolleytruck)




NOTE

« THIS TALK COULD HAVE MANY TITLES; IT
SEEKS TO ADDRESS SEVERAL ISSUES AT
ONCE.

* The flow of the discussion, and the points
intended are not always evident; for instance, you
miss the high fives, the jokes, the rationale for
interurban snail transport, zoning anecdotes
regarding carfree parking, and why you should
ignore most of the early graphs. To name a few.
Ask me.
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That is to remind us
that cities can be

vibrant, livable, alive.




THE REALITY IS DIRE




OIL SUBSTITUTES MAY BE WORSE THAN OIL
















Lifecycle Analyses Usually
Ignore the TOTAL Transport
System and often ignore many

of the externalities.
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Societal lifecycle costs of cars with alternative fuels/engines
Ogden et al. Energy Policy 32 (2004) 7-27
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Life-cvcle assessment of diesel, natural gas and hyvdrogen fuel cell bus transportation systems
Ally J, Pryar T JOURNAL OF POWER SOURCES, Volume: |70 Bease: 2 Pages M0 1-411, JUL 10200
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EVERYTHING ELSE













Electricity and Mass Transport
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Direct Electric Drive

(Grid-Connected Vehicles, GCVs)




Key Points

e Electricity is a universal medium of exchange, it
can come from many renewable sources

 Air and noise pollution can be greatly reduced
» Energy can be recaptured by braking (30-70%)

e Higher torque at outset (power & acceleration),

means faster trips, fewer vehicles & drivers

 Direct connection to grid is most efficient

iIncreases walking & biking, reduces driving

 High capacity transit changes the urban form,
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TROLLEYS

Source: hitp:/fwww.tbus.org.ulkfuitp5.ipg




Clean, Quiet, Fast, Efficient, Long-lived




TROLLEYS AROUND THE WORLD

systems vehicles wahicles

Austria 4 131 East Europe 4482
Belgium 1 I

et Europe

France & Eurasia
(=23

Germany

North-America

Gresce :
— South America

Italy
Metherlands

Africa

dustralasia

MNorway

4310
totals ) 40665

Portugal

Switzerland

totals

Source: hitpz/fwww thus.org.uk/article htm




(On the street AC Transit FC: 16,329 kg.)

Life-cyvele assessment of diesel, natural gas and hvdrogen fuel cell bus transportation systems
Ally 1, Pryor T, JOURNAL OF POWER SOURCES, Volume: 170 leae: 2 Pages: 400-411. JUL 10 2007

Technical Data

Source: http:ffwww.iee. cas.cafpowerfird L.him
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(AC Transit FC: 16,329 kg. 48% heavier than a
Trolleybus!)




Passenger Capacity

Trolley bus Diesal OC

T

(Trolleybus: 77% more people carried than AC
Transit Hydrogen Fuel Cell bus!)




Energy & Economic
Efficiency




San Francisco MUNI trolleybus propulsion tests: The results. Turner, DB, De Gugman, F.I, 1986,
Vehicular Technology, IEEE Transactions on, Volume: 35, 3, pages: 118- 131




Ridership Increases

% ridership changes

Seattle - conversion totrolley

SF Muni - 2 routes todiesel

routes 3,4,55 to trolley

route | totrdley

slrburg diesel to trolley

Arnhem diesel to trolley

Ridership inereases, Seattle and San Francisco, Booz, Allen & Hamilton, Trolleyvbos Study
for RTC and LACTC, 1992, Wil Teunissen, 2004, Salzburg AG, 2004




Total Cost Reduced

(Not including health and environmental costs!)

20-year cost ($millions USD)

Source: http/iwww thus.org.uk/article him



The only practicable way to compare alternative trolleybus
and diesel proposals is by whole life benefit costing methods.
In 1999 Vancouver reported in conjunction with proposals to
renew and expand their trolleybus fleet that the expected costs
per vehicle over a 20 year period were in C$ millions 1.7 for

diesel, 1.9 for trolley and 2.9 for compressed natural gas
|[CNG]. These figures are costs and exclude benefits such as
increased trolleybus ridership or environmental benefits.

[Figures from article by Millar, Brown and the author in July
2000 'Buses' magazine].
Looking at cost - benefits, TfL. expects trolleybuses to show a
14% greater cost benefit for ELT over diesels. This figure

does not attempt to quantify environmental benefits of
trolleybuses such as health costs. The Swedish report
mentioned earlier estimated the 'social cost’ of emissions of a
diesel bus over trolleybus at about £6K / year / vehicle.

Source: http/iwww thus.org.uk/article him




HEALTH



HEALTH

 Air pollution eliminated locally (except for tires)
» Noise pollution greatly reduced

* Promotes switch to walking and bicycling

* No evidence found of EMF effects

* Global Warming: compounded reductions




Trolley Bus is best for GHG
Reduction and Air Pollution

Pollution comparison diesel bus/trolleybus

Local Em’ssion Gleval Emis: ion

articulated- articulateds, articulated- articulated articulated
diesel bus trolleybus diesel bus trolleybus (*] | trolley. (**)
Pollution g/km g/km g/km g/km g/km

s02 1.07 0 1.7 0.86 0.43
NOZ2 23.6 24.2 1.31 0.66
Dust particles 0.47 0.5 0.25 0.13
Cco 4.58 4.8 0.61 0.31
co? 1204 1314 912 456

() power generated by thermal electric stations
(**) power generated by hydroelectric ssafions

Source: P, G, Brandl, “0bus mil positiven Persg ekiven”, Habverkehr, 9/ 2001

Plus reduction of many other pollutants.




NOISE: a killer

85 dBA is generally considered hearing damage level.
10 dbA 1s roughly 10* difference in pressure hitting ear

Most buses are over 85 dBA, trolleybuses are generally
78 dBA. SF new hybrid diesels surprisingly loud.

Federal policies of Reagan era disallow transit agencies
to specify noise as criteria, gutted nascent EPA noise
control. Thus the only solution is to specify a quieter

technology like trolleybuses.




SLEEP:

Transit Particularly Important as Operates Late at Night
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FIG, 1. Adaplation of sleep disturbance with time, The top
set of points shows the probability of shift in sleep level dus o
truck nolses with peak A-weighted levels of 65 dB presented
8-20 Umes par night, every other night for 12 nights for all
17 subjects. The lower set of paints shows the corresponding
probability of waking. The lines are linear regresaion lines,

G. J Thiessan and A. C. Lapointa: Effect of truck noiws on deep




Electric Bus is Quietest
(Comparison with Diesel and Light Rail)
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VEHICLE SPEED (mph)
FIGURE B Transitwmy wehicle nolse amissions |paseby meximum sound levels
Loss) B8 1525 m (50 1) from contarline of ot-grede guidewsy for bght reil
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1 mph = 1.61 mh.)

Compurison of Light Rail and Bus Transit Noise Impact Estimates per Federal and Industry Criteria

priation Research Recos




Ischemic Heart Disease:

Dose-response curve from multiple studies

Road traffic noise and @rdiovascular risk. Wolfgang Babisch. 2008.

Noise & Health, January-March 2008, Volurne 10



Myocardial Infarction:

Dose-response curve from multiple studies

Summary for two descriptive and five analytical studies.
Babisch, 2008. Road traffic noise and cardiovascuar risk.




Hypertension and Noise :




Human Power Increases

GCV systems lead to more walking and bicycling,

0

an additional health & sustainability benefit.

This provides an additional argument for their
implementation.
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America and Europs, 1995

rd& Dokt N3, Promoting Sale Walking and Cycling 1o Inprove Poblic Health
Lessons from the Nethalands and Germany. American Jownal of Public Health




Age is not the limiting factor.

FIGURE 2—Percentage of trips in urban sreas made by walking and bicycling in the Uniled
States, Germmany, and The Netheo ands. by age group, 1995,

er & Dujkexima, NHA, Promoting Sole Walking and Cycling 1o Inprove Poblic Health

ns from the Nethalands and Germany. American Jownal of Public Health




* Inthe USA, bicycle advocates frequently hear the
objection, “Not everyone can ride a bicycle,” and
“Old people cannot ride.”

This argument is quite insulting, misleading and

quite harmful; it is particularly important to
provide an environment where all feel safe to ride,
particularly for the young and old.




Participation in regular, moderate

physical activity can delay functional

decline. It can reduce the onset of
chronic diseases among both healthy

and chronically ill older people.

- World Health Organization, 2002,

A PHYSICALLY ACTIVE LIFE THROUGH EVERYDAY TRANSPORT WITH A SPECIAL FOCUS ON CHE DREN
AND OLDER PEOPLE)

PREVENTS DISABILITY




Most people can ride a bicycle (up to 99% of
adults) and those who can't, benefit from
bicycling and its infrastructure in many ways.
Special bicycles exist for people with disabilities
and bicycle planning provides better
accomodations for wheelchair use in general.

The benefits of bicycling were estimated to be twenty

times the risks by Mayer Hillman of the British Medical
Association.

Injury and fatality risks are usually given as
rate per distance traveled. This is improper; it
should be done by time spent traveling or by
the # events accomplished, as different modes
are “apples and oranges.” When reassessed
bicycling and walking are seen much less risky.




Health Impact
Analysis:

A strategy for requiring
trolleybuses.

Health arguments are
increasingly powerful in
policy decisions.

Key lever in legal
processes (e.g.,
environmental review).




Urban Effects of Trolleys
e Incentivize Density
i b s b s L
e Increase transit ridership
e Increase walking/biking

 Vibration and weight reduced

e|@SS road & sewer damaage

e Can be transitional to light rail

e Can take on cargo burden
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[Less Density = More Driving

More Trolleys = Less Driving




Source: ) oel Crawford, Carfree.com




San Francisco
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Hypothetical Car-free San
Francisco Topography




Environmental Benefits of a
Carfree San Francisco

LAND SAVINGS:

80% restored

Personal Automotive Transportation Emissions (EIO-LCA):
27% of total San Francisco MT CO,

Commercial Automotive Transportation Emissions (EIO-LCA):
2% of total San Francisco MT C0,
39% of total San Francisco MT CO

159% of total San Francisco MT NOx AND MUCH MORE!

8% of total San Francisco MT VOC
Source: Meggs and Broome, UC Berkeley, 2006




Electric Trolley Trucks For Cargo,
Sharing Overhead Lines
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Source: Wikipedia Commons (1954 conversion in Kharkiv, Ukraine)




Source: Wikipedia Commons: Freight Trolleybuses in Saint-Fetersburg
Sept. 19, 2006




Bicycle Cargo:

Capable of pairing with
trolley trucks and trains

Picture the
Escher City:

Take cargo to tops of
hills for distribution.










Source: | oel Crawford, Carfree.com




Summary: Trolley Bus and Truck
Benefits versus Diesel

Faster, last longer, more economical, riders prefer

M[ljfﬂ‘ health benefits (less noise, vibration & air pollution;
less driving, more walking & bicycling)

Electricity from Renewables; GHG reductions

More torque; better for hills and heavy loads

Cost of wire infrastructure amortizes well with

higher use, can phase to light rail

Can send some freight at night, when transit and

energy demands are lowest

Highly efficient (5-10% loss from plant to

mechanical energy, plus regenerative braking)

Vehicles last roughly 2X as long, need less service




Finally

There are crisis opportunities ahead, when we will
have policy windows to make good versus bad
choices. The current resistance to carfree cities
and ending dependence on o1l will be at a high
point of openness to change. If we are not ready
at those moments we will lose them, and terrible
commitments of dwindling resources will be
made instead. You can bet the oil & car interests
know this. The carfree movement needs to
develop proposals now that are ready for those
opportunities.
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