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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

=  Workin 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

Courtesy of The National Renewable Energy Laboratory (NREL)

CNG Feasibility Study - Facility and Fleet Conversion | Tran EREES
October 14, 2014 :

EXPERIENCE | Transportation



KCATA - CNG Feasibility Study

National Emphasis on Natural Gas

e Reduced GHG emissions

* Being embraced by transit
agencies, municipalities

 Abundant, domestic fuel
source

Lower 48 states shale plays
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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

Site Constraints
Dual-Fuel Facility

Utility Availability
Implementation Schedule

Lower Fuel Costs

Lower Cost of Operations
Lower Emissions
Domestic Fuel Source

|

Recommendation
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KCATA - CNG Feasibility Study

Fleet Conversion — What is Required?

= PBuses

* To be phased in on current retirement schedule.

e CNG buses — cost $25K - $50K more than diesel
equivalent.

* CNG buses — modified engine (gaseous injection, spark
ignition system)

* Some geometric differences — tank location

CNG Feasibility Study — Facility and Fleet Conversion ,w\/ﬂﬂlﬂt‘\\
October 14, 2014
8 EXPERIENCE | Transportation




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

LEGEND

Maintenance

Bus Storage

Bus Service
(Fueling, Wash)
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KCATA - CNG Feasibility Study

Ensure
adequate
Ventilation

Ensure
Compliant
Electrical
components

Accommodate
existing structural
systems.

No interference with
existing systems
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KCATA - CNG Feasibility Study

» Facility Modifications

» Design Services

Inte n
Buijiy
COO'e

‘aliong,
Ing

Ventilation Gas Detection Sources of Ignition Electrical Installations
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Facility Modifications
to Accommodate
Work on CNG Vehicles

No Bring Ventilation
Rates up to Code

v

Minor Repairs Only No Modification
> Required by the
Codes
Major Repair Garage
CNG Only Natural
> Approval by
AH]) required

Mechanical

Electrical
Classification

Open flames and
+750° F Surfaces

4 ACH or more

Source: NGVAmerica



14

KCATA - CNG Feasibility Study

Facility Evaluation

Scenario A
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Site and Utility Challenges

Site and Utility Evaluations

'72
= ilinel] | mill I (ii
GAS 1 | ' i
‘ . oW
”_SUPiPLI:YF" \/ . ' { LOW
. — | L
INLET GAS COMPRESSOR(S) PRIORITY STORAGE VESSEL NATURAL GAS
DRYER PANEL SYSTEM VEHICLE DISPENSER

N | Higher Initial Pressure Better / Location of High
Pressure Main

Electrical
Supply

High Voltage Supply
I Available / Location
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KCATA - CNG Feasibility Study

Fleet Conversion — What is Required?

* CNG Fueling Facility

e 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 An alySiS (Net Present Value Analysis)

Basic Analysis Parmstsrs Federal Mandated Discount Rate = 30%
[Assumed CNG bus orderyr Varies
Miles per vehicialyr (J0C0 Transit) 30344 [Bssumed Life of Facility Improvements = 20 yeara ]
Miles per vehiclefyr. (KCATA) 35987 Salvage Valus Determination; linear svaluation with 14 year uasful lifs for buses
|Aralysis Start - o years in future (2013}
Current Est. CNG cost/ DGE [Sept. 2011) $ 151 CNG Price Escalztion Rate per year = 245
Cureent Est. Diesel cost / DGE § 350 | Diesel Price Escalation Rate = A15%|
Estimated Incremental Cost of CNG Bus 3 50,000
PROJECT YEAR [ 1 Bl 3 4] 3 [ 7[ ] Al 0 11
CALENDAR YEAR 2013 2014 2015 2018] 2017] 2013 2018 2020 2021 20zz] 2023 2024] = =
S  Multiple Variables
M. of CNG Buses | year to ke Purchased o 23 23] 20 20) 20) 20 20| 20 20| 20 20
Cumulative CNG bus total in fleet 25 5 70 20) 140} 130 150} 170 120} palll 230 .
Cumulative Milage for CNIG Bus Fleet - KCATA 0 AT28350) 2517680 3237030| 3356370 5325050 B114380 £633730) 7353070 BIT24A0| - fu e I p r I C e
Sugelementary Mizage Possicle 0 0 0] 0 0) 0) 0 0 0 0
Cumulative Milage for CNG Bus Fleat - all buses 0 4728350 2517680 3237020| 3356370 5385050| 6114380 8633730 7553070 8272440 u .
Diesel Costigal $ 350 |§ 354§ 27| 395 (% 441§ 228§ 445 (% 254 |8 433 % 502§ 5234 545 - fu e I r I C e e S C al a.tl O n
NG Eouiv. CostiGal [DGE kasis) $ 151§ 155 § 198§ 182 [§ 166§ 170|§ 174§ 178§ 183 |§ 187§ 191]§ 186
Diessz| Gallons § 4 MPG = £49 588 829423 509,233 989,083 1,168,928 1,348,783 1,528,598 1,708,833 1,888,268 2,088.103 - - -
CNG-DGE@ 328 MPG - 548277 67 588 485,803 1,206,210 5521 1,644 832 1,864 143 2,083 454 2,302,785 2822076 - I m p | e m e nta’tl O n tl m e
Total Fuel Savings (DGE kasis) 5 E 197,576 | § 837,118 | § 1,280,677 |5 1597758 | § 2,181,437 | § 2,724,953 |5 3321,779 | § 3,575,530 | § 4,590,058 | § 469,470 | § 6,318,047
Diesal costs. -
Undiscounted Benefit Yalue per ¥ 5 3 $ 537185 1,24087T |3 1547753 | § 2,181,437 | § 3 sangma|s  3s7TsE0 |3 5 ssat0|s 63 - d I S CO u nt rate
Discountsd Banefit Value psr ysar to Pressnt 3 - |5 191821 | § 783064 | § 1135385 |4 1433552 | § 1,881,727 | § 2282114 [ 2700311 | % 3,130,320 |8 3534546 (% 4060000 |% 4564550 |
Discount Indsx 1.000 0471 0.043 0915 [ 0855 0.837 D815 0789 0.768 074s 0.722 . .
i average miles driven
PROJECT YEAR 0 2 3| 4 5] [ 7] [ 9| | n g
CALENDAR YEAR a3 2014 2015 2015 017, 2015 219 2000 2021 022 2023 2024 .
COST SUMMARY with GNG FACILITY IMPROVEMENTS
CNG Bus Cost (Defta) $ 1,250,000 § 1250000 (% 1,000,000 | % 1000000 | § 4.000,000 ($ 4,000,000 |% 1000000(§ 4000000 (% 1,000000|% 4,000000(% 1,000,000 - ave rag e l I I I eS
JCT Buzes $ 2,100,000
Electrical egrades/Gas Upgrades $ 435,000 | § 135,000 .
Bus Fusling Facilty (includes canoey) § 1,630,000 (& 1,630,000 & 50,000 ( 5 50,000 (5 500000 | § 50,000 |5 50000 | & 500,000 | § 50,000 | § 50,000 | § 50,000 | § 50,000
Storage Bulding Medications $ 3000000 (% 2000000 -
Maintenanos Building Modificaions 3§ 450000 | § 400,000 5 250,000 s 250,000
Bus Wash Bay Mosifications § 150,000 | § 100,000 -
e e sl et s mum|s o ° Ot h er ( : I t F | e et S
Mamienanos Equipment $ 23000 ( 5 13,000
Maintenance Trairing $ 25000 [ § 15,000
Adnminisiration Costs § 150,000 | §
Design Costs: $ 500,000 | & 500,000
| Addifional Electricty Costs (in fuel numeer = $0.14/0GE)) [
Cost Valus per Year 3 6,265,000 | & 6,665,000 § 4350000 (% 1,080,000 |% 1750000 § 4050000 ($ 1,050000 % 4750000|S 4050000 [$ 1,050.000|% 1,050,000(% 4,050,000
Discountsd Gost Valus per year to Prasent $  6285000(%  ea2ee1|$  1272504(%  9eR353|$ 13554852 | § 905738 ($ 679358 |$ 14228105  B2BEA0|$  B04TIB|S 71298 |$  7sES4 |
Total Project Cost H 14,877 821
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