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Principles:

e The challenge isnt finding the data -
e The challenge IS -
—Filtering the data
—Balancing differing agendas
—Finding common ground
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Our Process

e Define Alternatives

® Character]ze AlEIaIE
e |dentify Desires .
« Balance Desires with Characteristics
e |dentify Common Ground
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Our Process

eDefine Alternatives
- Charaéter]ze AlEBIVEs

o Identify Desires

e Balance Desires with Characteristics

e |dentify Common Ground
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Master List of Alternatives

Dlesel Engine Modifications (Internal)

- Injection Timing Retard

EGR

Thermal Barrier |
Increased fuel Injection pressure
Fuel Injector modifications
Electronically Controlled fuel system
Water Injection

WATER TRANSIT AUTHORITY
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Master Llst of Alternatlves

Diesel Engine Modifications (External)
- Particulate Trap
Selective Catalytic Reduction
Oxidation Catalyst
NOx Adsorption Catalysts
Humidification Air Intake System
Non-Thermal Plasma Arc

WATER TRANSIT AUTHORITY
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‘Master List of'AIternatlves

Fuel Alternatives

Bio-diesel

CNG

LNG

LPG ;
Diesel Additives

Diesel and Water Mixtures
Diesel with Water Injection
Dual Fuel (Diesel / NG)
Fischer-Tropsch

Methanol

Ethanol

Hydrogen

Ultra Low Sulfur Diesel WATER TRANSIT AUTHORITY
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MasterLl st of "Alte rnatlves =

Alternatlve Propulsion Systems

Battery Electric
Flywheel Generator
ICE Generator Electric

Fue
Fue
Fue
Fue
Fue
Fue

Ce
Ce

Ce

Ce
Ce
Ce

E
E
E
E
E

E

ectric / Diesel

ectric / Fischer-Tropsch
ectric / Gasoline

ectric / Hydrogen

ectric / Methanol

ectric / Natural Gas

Gas Turbine / Diesel
Hybrid Sail-PV-Battery-Generator
Photovoltaic Electric

Sail
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Our Process

o Define Alternatives

» Identify Desires .
e Balance Desires with Characteristics
e |dentify Common Ground
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Our Process

o Define Alternatives
SIealacterize Alternatiy
e |dentify Desires

e Balance Desires with Characteristics
e |dentify Common Ground
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Attrlbutes of Alternatlves

| MaturltyIDeveIopment Timeframe

Performance of Alternatives
Horsepower
Specific fuel consumption

Performance of Alternatives
Environmental Impact & Emissions

Physicals of Alternative
Reliability

Safety

Logistics

Economic Factors
Lessons Learned
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Matrix Sample
Economic Factors Lessons Learned
Acquistion | Operating | Maintenance Cost |

NEAR TERM (2007) Cost Cost Cost Fuel Cost | Volatility | Benefits | Drawbacks
Internal to Engine Diesel

Engine Modifications | ypjection Timing Retard 3 2 2 2 3 2 2
Internal to Engine Diesel - -

Engine Modifications EGR : 2 2 2 3 2

Internal to Engine Diesel

Engine ModificationS  |thermal Bartier 2 2 3 3 3 1 2
Internal to Engine Diesel T '

Engine Modifications | inereased Fuel Injection Pressure 2 2 3 3 3 2 3
Internal to Engine Diesel \

Engine Modifications | ryel Injector Modifications 2 2 3 3 3 2 3
Internal to Engine Diesel

Engine Modifications | ejectronically Controlied Fuel Systern| 2 2 3 3 3 2 3
External to Engine Diesel :

Engine Modifications  |papiiculate Trap 2 2 2 3 3 3 2
External to Engine Diesel

Engine Modifications _ |selective Catalytic Reduction 2 2 3 3 3 2
External to Engiine Diesel

Engine Modifications | oxidation Catalyst 3 3 3 3 3 2
External to Engiine Diesel

Engine Modifications  |ioy Adsorption Catalysts 2 2 2 3 3 2
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Our Process

> Define Alternatives
o (C nam EHZEAEIEVE
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« Balance Desires with Characteristics
e |dentify Common Ground
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Our Process

o Define Alternatives
” (Mrr\c JrJ 2P IETREUVES

. Identlfy Desires

e Balance Desires with Characteristics
e |dentify Common Ground
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Identify Desires

o Palr-W|se Companson Surveys

» Three Communities Identlfled . S
— Owner / Operator R N
— Regulator
— Environmentalist

WATER TRANSIT AUTHORITY
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Questionnaire
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e ———__First Pairing
< Maturity/Development Timeframe/ egual Performance of Alternatives i
Nﬁtunt—fﬁemlgpmem_nmﬁame | & equal )| Environmental Impact & Emissions i
~Matarty/Development Timeframe ) | _ equal Physicals of Altenative f; £
“Mzmariry/Devetopment Timeframe. | equal ( Reliability ) N :
Maturity/Development Timeframe equal m f i 45
~Maturity/Development Timeframe ) | equal Logistics By ‘3:% ;
Maturity/Development Timeframe |  equal ) Economic Factors (e i
Maturity/Development Timeframe | equal ) Lessons Leamed =3
Second Pairing
Performance of Alternatives equal Environmental Impact & Emissions 1/ =
Performance of Altematives equal Physicals of Alternative.—
Performance of Alternatives L, equal Reliability—"
Performance of Alternatives— equal S
Performance owtemi:% equal L~
Performance of Alternaji equal | "
pebmans > [T
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Our Process

e Define Alternatives
S Chke m@rarJ e AlEAAHVE
e |dentify Desires
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e |dentify Common Ground
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Our Process

e Define Alternatives

o Chelfecterize Nidlaiyes

e |dentify Desires e

e Balance Desires with Characteristics
e |dentify Common Ground
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~ Balance Desires with
= Characteristics

e Evaluate each communlty’s
preference

e Compare rankings to find Common
Ground

WATER TRANSIT AUTHORITY
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; b 3. o Regulator = Environmentalist == Owner / Oberator.
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Our Process

e Define Alternatives

S Cha agiafize Aligiliyas

o Identlfy Desires

e Balance Desires with Charactenstucs
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Our Process

e Define Alternatives

- Characfr.'_er]ze AlENELVES

* |dentify Desires

« Balance Desires with Characteristics

e |dentify Common Ground
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ldentify Common Ground

e High—Low — Average Chart
« As “flagger” try “Average / Range”

WATER TRANSIT AUTHORITY
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Results from “The Process”
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