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TranSystems Background

TranSystems 

 Multidisciplinary  E/A Firm

 1,000 people in 38 offices in U.S.

 Corporate HQ in Kansas City

 Work in 9 Primary Market Sectors

Airports and Carriers Ports and Maritime

Energy/Communications Shippers/Distribution

Federal Government States & Municipalities

Freight Railroads Trucking/Automotive

Passenger Rail and Transit
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TranSystems Background

TranSystems has more than 1,100 professionals in 40 offices
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KCATA – CNG Feasibility Study

Project Background  - Motivation

Preliminary Feasibility Study to assist the KCATA in making a 

decision to pursue implementation of a CNG based fleet.

Project Team:

TranSystems

Gibbens Drake Scott
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KCATA – CNG Feasibility Study

National Emphasis on Natural Gas Gas

• Reduced GHG emissions

• Being embraced by transit 

agencies, municipalities

• Abundant, domestic fuel 

source
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CNG Conversion Support

Kansas City, Mo. Support for Transit CNG

Feb. 2012 City Council Resolution 

Supporting ATA’s Conversion To 

Natural Gas Fuel

“… the City of Kansas City supports the KCATA in its 

pursuit of compressed natural gas as a viable option for 

fueling the KCATA vehicle fleet.”
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Feasibility Study Approach

Feasibility Study - A Systematic Approach  

Define Motivators Define Challenges

Recommendation

• Lower Fuel Costs 

• Lower Cost of Operations

• Lower Emissions

• Domestic Fuel Source

• Site Constraints

• Dual-Fuel Facility

• Utility Availability

• Implementation Schedule
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KCATA – CNG Feasibility Study

Fleet Conversion – What is Required?

 Buses

• To be phased in on current retirement schedule.

• CNG buses – cost $25K - $50K more than diesel 

equivalent.

• CNG buses – modified engine (gaseous injection, spark 

ignition system)

• Some geometric differences – tank location
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KCATA – CNG Feasibility Study

Fleet Conversion – What is Required?

 Facility Conversion (Buildings built in 1977)

• Vehicle Storage, Vehicle Maintenance (Code Required)

Enhanced Ventilation Requirements

Elimination of “Gas Pockets”

Electrical Requirements 

Elimination of High Temperature Surfaces
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KCATA – CNG Feasibility Study

Maintenance

Bus Storage

LEGEND

Bus Service 

(Fueling, Wash)

KCATA  

Site
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KCATA – CNG Feasibility Study

No interference with 

existing systems

Accommodate

existing structural 

systems.

Ensure 

adequate 

Ventilation

Ensure 

Compliant 

Electrical 

components
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KCATA – CNG Feasibility Study

Facility Modifications 

Design Services

Ventilation     Gas Detection    Sources of Ignition    Electrical Installations
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Source: NGVAmerica
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KCATA – CNG Feasibility Study

Facility Evaluation 

Scenario A Scenario B 
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Site and Utility Challenges

Site and Utility Evaluations

Higher Initial Pressure Better / Location of High 

Pressure Main

High Voltage Supply 

Available / Location
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KCATA – CNG Feasibility Study

Fleet Conversion – What is Required?

 CNG Fueling Facility

• Stand-Alone, “Fast Fuel” Facility

Requires Series (Redundant) Compressors

Special Canopies – No Gas Pockets

Storage Tanks 

Increased Electrical Demands

($0.14/DGE)
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KCATA Fueling CNG Fueling Station 
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KCATA – CNG Feasibility Study

Financial Analysis  (Cost-Benefit 

Analysis)
 Basis of Analysis

U.S. Dept. of Energy 

Vehicle and Infrastructure Cash-Flow Evaluation

 Model – Present Value Analysis

Costs = Facility Modifications, Vehicles, 

Operational

Benefits = Fuel Cost Savings, Reduced Emissions

(political , tax, or social benefits)
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KCATA – CNG Feasibility Study

Financial Analysis  (Cost-Benefit 

Analysis)

 Primary Assumptions and Input Values –

Benefits
• Miles / Bus / Year (KCATA Data)

• Fuel Economy – 4.0 mpg – Existing Diesel Fleet

• Fuel economy - 3.28 mpDGE – CNG Fleet

• Fuel Cost – $3.00/gal  (current KCATA contract)

• Fuel Cost – $1.56/DGE (local price comparisons, with adds)

• No. of CNG Buses – on KCATA replacement Schedule (7 yrs.)

RESULT – Increasing benefit stream as buses are replaced.
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KCATA – CNG Feasibility Study

Financial Analysis  (Cost-Benefit 

Analysis)

 Primary Assumptions and Input Values – Costs
• Bus Replacement – incremental costs of CNG buses =$50k ea.

• Storage Building – Ventilation, electrical

• Maintenance Building(s) – Ventilation, electrical upgrades

• New Fueling Facility – Stand-Alone CNG

• Site Modifications /Utility Upgrades

• Future Upgrades as Fleet is replaced

RESULT – Large initial capital expense, smaller yearly expenses following.
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KCATA – CNG Feasibility Study

Financial Analysis  (Cost-Benefit 

Analysis)

 Preliminary Results – “Payback” Period

• All Costs – 8-9 Year Payback Period

Analysis Sensitivity:

 Difference between Diesel and CNG prices 

 Accelerated implementation of buses (more miles)
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KCATA – CNG Feasibility Study

Economic Analysis  (Net Present Value Analysis)

• Multiple Variables

- fuel price

- fuel price escalation

- implementation time

- discount rate

- average miles driven

- average miles/DGE

- flexible cost types

• Other City Fleets

RETURN ON INVESTMENT
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