Intermodal Container Transport
System Solutions for Chicago
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Introduction
THE NEED:

= Transportation of Tonnage

= Truck, 69% " Rail Freight Density
= Rail, 13.3% (Tons)
= Rail Intermodal, 1.3% A

» Demand, Tonnage is Up
» Environmental
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THE VALUE:

= Reducing:
= Trucks on highways
= Carbon footprint
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. PROJECTION: +50% Demand in 10yrs
I n t rO d u C t] O n Capacity needs to improve in order to meet the demand
PROBLEM:
s Supply, Trucking Fleet is Down min—— e
0 ~ Trucking Failures i
= 2007, -2.6%

s Company Failures 1000 raures ony incuges et
= Hard Life Style =
= Lack of Transportation Capacity g

o Land Limits
OBJECTIVES:

+50% Capacity = +50% Pollution
= “Increase capacity with out increasing pollution”
= Improve Slip Seating
» Maximize Land Capacity
= Utilize New Technologies to Improve Efficiencies




Team Development & Performance

VALUES & MISSION:
= Ethics Test
o “What Permits Do We Need”

» “Increase capacity with out increasing pollution”

= Communication gac111pty Resotrce
» Honest Feedback apacily Management
Expansion

ORGANIZATION:
= Two Teams - Flipper —  Labor
= Assign Responsibilities
= Not Tasks ’ \ )
o Peer Review | Land | | Natural
= Utilize Diversity Efficiencies Gas
= Discussions
CNG . )
| Station — Windmill




Responsibilities




History

Since Fall 2004




Automated Shipping Containers

Interface -

e

Grid-Rail (GRAIL) Over Head Inter-Yard Structure Concept
Lattice Concept
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Buildout

ENTRY

GATE: UNLCADIN

13,0000F EMPTY
TRAILERS:
15,000 5Q. §

ER PARKING: 3.8 MILLIO! _Sb

WAREHOUSE:2 MILLION SQ.FT. WAREHOUSE:1 MILLION 5Q.FT.

RAIL YARD: 3.6 MILLION SQ.FT.

1.75 miles
9263 1t

WAREHOUSE:1 MILLION 5Q.FT.

TRAILER PARKING: 3.8 MILLION $Q.

WAREHOU'SE:T MILLION SQ.FT.

WAREHOUSE:1 MILLION SQ.FT.
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FACILMES

LORENZO ROAD SITE

OVERALL VIEW OF CHICAGO METRO AREA

RECREATIONAL BUFFERS |
BASEBALL AND SOCCER FIELDS WOULD BE ACCEPTABLE IN THE 68 0B
L

= Recommended environmentally friendly intermodal design
= Uses grid structure with quantifiable layout

ER PARKING-

ADING OF EMPTY TRAILERS

ENTRANCES AND EXITS

515, CONTAINER AND REPAIR SHOP
R ZONES

s




Warehouse and Energy Solutions

= Zero excavation-no dirt is moved offsite due to possible contaminations
= Energy reducing features including wind power, skylights and light sensors



Environmental Improvements

yyyyyyy ions Environmental Improvements Water Retention

= Improved water retention
= Site specific improvements
= Improvements in air quality based on current standards
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Bridge Design

Detail Images

City of Gary, Clark Rd. Bridge

Stie Plan and Typical Section

IPRO0T: Intermodal Transport Faciity ————— TPRO307: Infermoal Transport Facilty B IPRO307: Intermodal Transport Facilly

= Meets needs of people and cars
= Two sided concept based design



Project Work




Preliminary Investigation

Norfolk Southern Yard Visit:

= Gathered Hard Data

= Discussed Future Projections
= 5yr Plan

= Observed Processes

= General Yard Layout
s & Functions



Location

Los Angeles
2,018 miles

Denver
1,006 miles

Driving rules:
11hrs in 14 hr period,
then off-duty for 10
hrs (daily req.)

Drivers Dii]y Lnrlg
(One calendar day - 74 hourt)
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Chicago
11 hr

Time (hr)
67 hr



Flipper

Independent Container Removal

= Improves Machinery Time Management
= Live Lift (Ideal) 1

Trucker
e Unaided

= Next best thing LR
= Improved Slip Seating -
= Live in your own bed N
- Speeds Up Yard Processes ;=%

1 Flipper

» Container Release
from chassis

Final Transfer

e Crane
 Rail

" Reduces Idle Time
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IBC

Crane Twistlock Lifting Device— l

\ ¥

Recessed

Connecting
Rod

)

[
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Spring

Member

« Reduced Labor Costs
« Improved Traffic Flow

Fﬁ Inter-Box Connecter




N
Natural Gas

- Environmentally Friendly Other Fuels:
- Availability . o

= Energy Independence
» Minimizes Disruption

400

—Soathand Central Amenica

Former 3 oviet Union - Intertato Pipciines
i Mddlﬁ E.a_St _.l":".\ ﬂica ——— = Intrastate Pipelines




E——— |
CNG Station

Benefits: Gas Com

. pressor
*Road Tax - License Gas Inlet Module
*No Interference

Availability
*Rebates

« LNG vs. CNG

- Utilizes Parking Space

e (Generates Income (S::;E?l%i




CNG Engines

RATIONALITY:
o Cost

= Cleaner emissions

= Made in the USA
= On site refueling
= Simplicity

o Future

PROCEDURE:
= Engines
= Fuel system:

Total NOx emissions, g/mi
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Total PM emissions, mg/mi
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Windmill Turbine

Integration:

- Light Towers
- Power Lights ry Electrical
s 100ft

Collaboration: Inverter

« Zero Energy Lab | Dxture.
» Implementation + Compressor

» Grid Interconnection
» Wind Velocity Test




Land Capacity

- Improved Traffic Flow
s 50% Yard Expansion
» Added Entrance / Exit
= 2 Proposals

- Land Limitations
= Vertical vs. Horizontal Growth

= Austell Facility
» (1/2 Traffic & 2x Size)

Floored Parking:

oNot feasible
Cost & Strength

" Don’t Miss Our Model
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Conclusions

r o o o o [ ]
“Increase capacity with out increasing pollution”

Flow capacity can be increased through
innovation and growth with out damaging the
environment and its resources.

= Flipper, IBC, CNG Station, CNG Engines,
Windmills

FUTURE WORK:
s Look into Solar Power
= Monitor Lighting Opportunities
= Develop Ideal Site Conditions



Accomplishments
« IBC Model
> 3D 1n PRO-E IMPACTS:
o Animation -Environmental
. . *Energy Independence
thper Model *Pollution Particulate
= Physical Model «Community
= 3D cutting software *Traffic
« Working Windmill S
8 ) : *Supply & Demand
= Collaboration with Zero Energy *10yT Projection

*Norfolk Southern
«Land Expansion

- Over 17 Presentation
= Peer Reviewed
« CNG Proposal
= Station & Engine
- Land Expansion Proposal (x2)
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Questions?




