
Compressed Natural Gas 

Workshop
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Agenda

9:30 - 10:00: Registration

10:00 -10:05:  Welcome - Michelle Marsh  - LCSWMA

10:05- 10:15:  EP-ACT Intro -Tony Bandiero - EP-ACT

10:15- 10:30:  UGI Utility - The Source-The Supply – Stephen Bareuther - UGI

10:30- 10:45:  Station Types - Brian Keelen - Air & Gas Technologies

Jay Canuso - Oxford Engineering

10:45-11:00:   The Right Vehicle for the Job – Caroline McCallum – PG Works

11:00 -11:10:   Break

11:10-11:25:   The CNG Workhorse - Bill Boyce - Cummins Westport

11:25-11:35: Case Study – UGI Fleet - Tom Bates - UGI Fleet

11:35-11:45:   Case Study – LCSWMA Fleet – Michelle Marsh - LCSWMA

11:45-12:00:   Q&A

12:00- 12:45:  Networking Luncheon

12:45 -1:00:    Live Refueling Demonstration, Equipment, and Vehicles



What is Clean Cities?

• Sponsored by the DOE’s Office of Energy Efficiency and 

Renewable Energy's Vehicle Technologies Program (EERE)

• A Public/Private Partnership for Clean Fuel Vehicles and 

Fuel Efficient Technologies

• Provides a framework for businesses and governments to 

work together as a coalition to enhance markets

• Coordinate activities, identify mutual interests, develop regional 

economic opportunities, and improve air quality
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Where is: EP-ACT

Darren L. Stevenson

U.S. Department of Energy

National Energy Technology 

Laboratory

626 Cochrans Mill Rd.

P.O. Box 10940

Pittsburgh, PA 15236-0940

412-386-4746

darren.stevenson@netl.doe.gov

Mid-Atlantic Region
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• Non-profit 501 (c) (3) organization

• Comprised of public and private companies

• Assist with grants/writing/project management

• Education and outreach 

• Tiered levels of stakeholder membership

Who is: EP-ACT?

http://www.google.com/imgres?imgurl=http://photos-images.active.com/file/1/1776322/optimized/fef851a4-3e56-4edd-8c70-b7844d86198b.jpg&imgrefurl=http://www.eteamz.com/MBYFOOTBALL/news/&h=201&w=778&sz=126&tbnid=Ff503izvV18bkM:&tbnh=37&tbnw=142&prev=/images?q=sheetz+logo&usg=__I3Howl-OUFB5VUmP0UPfbn5aMP8=&sa=X&ei=NRYhTLOJHIWKlwfF7fxf&ved=0CB4Q9QEwAw
http://www.google.com/imgres?imgurl=http://photos-images.active.com/file/1/1776322/optimized/fef851a4-3e56-4edd-8c70-b7844d86198b.jpg&imgrefurl=http://www.eteamz.com/MBYFOOTBALL/news/&h=201&w=778&sz=126&tbnid=Ff503izvV18bkM:&tbnh=37&tbnw=142&prev=/images?q=sheetz+logo&usg=__I3Howl-OUFB5VUmP0UPfbn5aMP8=&sa=X&ei=NRYhTLOJHIWKlwfF7fxf&ved=0CB4Q9QEwAw
http://www.dvc-concrete.com/index.html
http://www.dvc-concrete.com/index.html
http://showcaseautoglass.com/insurance-claims-fleet-services/
http://srcsolutionsonline.com/federal-energy-programs/doe/
http://images.search.yahoo.com/images/view;_ylt=A0PDoKnPeZJQ4DoA692JzbkF;_ylu=X3oDMTBlMTQ4cGxyBHNlYwNzcgRzbGsDaW1n?back=http://images.search.yahoo.com/search/images?p=aqua+america+logo+design&norw=1&n=30&ei=UTF-8&fr=slv8-hpd03&fr2=sp-qrw-corr-top&tab=organic&ri=1&w=764&h=496&imgurl=www.mikevalentinedesign.com/images/aqua/aqua_logo.jpg&rurl=http://www.mikevalentinedesign.com/aquaamerica.html&size=39.1+KB&name=<b>logo+</b>all+supporting+campaign+artwork+was+derived+from+the+shape+of+the+...&p=aqua+america+logo+design&oid=100bb0670e7fc7610e4444b6969e2c23&fr2=sp-qrw-corr-top&fr=slv8-hpd03&tt=<b>logo+</b>all+supporting+campaign+artwork+was+derived+from+the+shape+of+the+...&b=0&ni=108&no=1&ts=&tab=organic&norw=1&sigr=11jh4avgp&sigb=14fdjnv5t&sigi=11lpfit4c&.crumb=wz/9a70uxck
http://suburbantransit.org/
http://www.oxfordengineering.com/
http://www.jhrhoads.com/rhoads/
http://www.kinglimoinc.com/default.htm
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Where,  of  EP-ACT



Petroleum Displacement MethodsPortfolio of Technologies

Alternative Fuels and Vehicles
Biodiesel (B100)

Electricity (EV’s EVSE’s)

Ethanol (E85)

Hydrogen Fuel Cells

Natural Gas (CNG, LNG)

Propane/Autogas (LPG)

Fuel Blends
Biodiesel/diesel blends (B2, B5, B20)

Ethanol/gasoline blends (E10)

Hydrogen/natural gas blends (HCNG)

Fuel Economy
Fuel efficiency

Behavioral changes

Vehicle maintenance 

Vehicle miles traveled (VMT)

Hybrids
Light- and Heavy-duty HEVs

PHEVs (Plug- ins)

Idle Reduction
Heavy-duty trucks

School buses

Truck stop electrification



CNG Projects Vehicles Deployed

150 CNG Vehicles on the road in past 2 years

Montgomery County NGV 

Initiative

32 Various dedicated 

CNG deployed

Keystone LNG Conversion 

Initiative 

20 LNG Class 8 

Tractors

Northeast Extension CNG 

Conversion Initiative

18 dedicated  CNG 

vehicles deployed

Southeastern PA CNG 

Vehicle Conversion 

Initiative

30 dedicated CNG 

under 14000 GVW

W.W. Transport and Easton 

PA CNG Vehicle 

Conversion Project

5 dual fuel, 25 

dedicated CNG 

CNG Delivery Truck Project

20 CNG Delivery 

Trucks 
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Alternative Fuel Technical Assistance Program

What is the Alternative Fuels Technical Assistance program (AFTA)?
• A new program offered by the PA Department of Environmental Protection (DEP) that provides 

technical assistance to eligible organizations to maximize the benefits of alternative fuel use in PA. 

Who is eligible to apply for assistance under AFTA?
• Organizations eligible to apply include political subdivisions, nonprofit entities, municipal authorities 

and school districts in PA.

How does the technical assistance process work?
• Eligible organizations apply to receive technical assistance by submitting an AFTA application form to 

DEP.

• Upon acceptance, DEP will assign a technical assistance provider who will evaluate the technical and 

economic considerations of various alternative fueling strategies specific to the needs of the 

applicant. 

How does the technical assistance process work?
• The technical assistance project will result in a final report that will identify fueling options and 

recommended strategies based on technical and economic considerations specific to the 

circumstances of the organizations involved, their vehicle needs, and their operating profiles.

For more information, please contact Alternative Fuels program staff

at 717-783-8411 or email RA-AFIG@pa.gov
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Upcoming EP-ACT Events

April 19th -

May 7th -

May 15th -
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Services

• Workshops / Educational Seminars

• Training

• Fleet Analysis

• Facility Analysis

• Informational Resources

• Market Research

• Incentives

• Grant Writing

• Grant Administration

• Project Management

What can we do for You?

Tony Bandiero

Executive Director

EP-ACT

215-990-8200

tbandiero@ep-act.org

www.ep-act-org



Eastern PA Alliance for Clean Transportation

UGI Utilities

March 29, 2017

Steve Bareuther

Relationship Manager – Major Accounts



Agenda

• UGI Overview

• Key Strategic Initiatives

• Gas Supply

• Midstream Projects

• UGI CNG Success Stories

• UGI CNG Fleet

• Site Location Considerations

• UGI Utilities’ Gas Rates



UGI Overview



AmeriGas
(50 States)

UGI International 
(16 European Countries)

UGI Utilities
(PA, MD)

UGI Energy Services
(mid-Atlantic)

AmeriGas also operates in

Hawaii and Alaska

UGI Corporation



UGI Utilities
• >600,000 gas customers, >60,000 electric customers; 45 of the 67 

PA counties served, 1 county in MD

• Approximately 1,500 employees

• Approximately 12,000 miles of main



Key Strategic Initiatives



Strategic Foundation

Employee, 
customer 
and public 

safety

Customer 
satisfaction & 

growth

Sustained 
financial 

performance
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Gas Supply



Marcellus Shale





Daily Spot Pricing

*source: Platts Pricing



Utility PGC Costs 2005-2015
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Effective June 1, 2005, the average UGI-Gas residential heating bill was $118.29. 

Effective December 1, 2015, the average UGI-Gas residential heating bill was $70.76.



Winter Weather Comparison
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Winter 16-17 (Nov-Feb) was 13.5% warmer than normal



UGI Energy Services Midstream 

Projects



Sunbury Pipeline
Serving customers in Central Pennsylvania

Sunbury Pipeline

► 35 Mile, 20” intrastate pipeline 

moving 200,000 Dth/d of gas to:

► Hummel Station

► UGI Central Penn Gas, Inc.

► Capex: $160 million

► Placed into service January 2017

System Highlights



PennEast Pipeline
Delivering Marcellus production to high-value end markets

PennEast Pipeline 

► Connecting abundant Marcellus gas 

supply to high-value southeastern PA and 

western NJ markets

► 118-mile, 36” interstate pipeline

► Approximately 1.1 Bcf/d capacity

► Capex: $1.0 billion

► Partnership between UGI Energy Services 

(project manager), Spectra Energy, 

Southern Company Gas, NJR, South 

Jersey Industries

► Anticipating FERC approval in Q2 2017

► Anticipating in-service in Q4 2018

System Highlights

Southern 
Company 

Gas

South Jersey
Industries

UGI Energy
Services

NJR 
Pipeline 

Company

Spectra 
Energy



UGI Utilities’ Gas Rates



Rate N/NT

• Firm gas rate for non-residential customers

• Rate N purchases both commodity and 

distribution from UGI

• Rate NT purchases commodity from a natural 

gas supplier and distribution from UGI

• No contract is required

• Monthly meter readings

• Customer charge = $16 per month

• Distribution charge = $3.6867/mcf



Rate DS

• Firm gas rate for small commercial and 

industrial transportation customers

• Good “starter rate” to use until the CNG gas 

load increases

• Daily meter reading device is required

• One year minimum contract term

• Customer charge = $290 per month

• Distribution charge = $3.5383/mcf for first 500 

mcf per month and $3.0383/mcf over 500 mcf



Rate LFD

• Firm gas rate for large customers

• Good for customers with strong summer usage 
due to 50% load factor requirement

• Daily meter reading device is required

• Two year minimum contract term

• Daily firm requirement must be at least 50 mcf/d

• Customer charge = $700 per month

• Demand charge = $5.45/mcf of DFR per month

• Distribution charge = $1.547/mcf for first 1,000 
mcf per month and $1.0465/mcf over 1,000 mcf



Site Location

Considerations



Site Location Considerations

• The location of a new CNG installation is key

• Work with UGI to review the btuh inputs of the 

station to determine proper location selection

• It is possible a CIAC (Contribution in aid of 

Construction) will be required.

• There may be minimum volume commitments 

required by UGI to allow us to meet our 

investment criteria

• Natural gas rates will be reviewed



Who do I call from UGI to work on CNG/NGV Projects? 

UGI Relationship Managers – Major Accounts:

West Region (Lancaster/Harrisburg): Steve Bareuther 610-736-5446     

sbareuther@ugi.com

East Region (Reading/Lebanon): Rhiannon Hazzard 610-796-3439

rhazzard@ugi.com

East Region (Allentown):  Adam Galczynski 610-807-3110

agalczynski@ugi.com

North Region (Scranton/Wilkes-Barre): Joe Bauman 570-829-8901 
jbauman@ugi.com

North Region (Williamsport):      Andy Rohrer 570-701-5010
arohrer@ugi.com

UGI Technical Advisor: Pedro Cuevas 484-269-1742       

pcuevas@ugi.com



CNG STATION TYPES





The AGT – OEC CNG Station Development Joint 

Venture

Typical Station Development Responsibilities:

Air & Gas Technologies:

• CNG equipment selection, supply and installation.

• Mechanical and electrical construction.

• Long term station operation and maintenance.

Oxford Engineering Company:

• Site planning, layout and engineering design. 

• Permitting.

• Civil, mechanical and electrical construction.



The AGT – OEC CNG Station Development Joint Venture

Partial List of CNG Stations Developed in Pennsylvania & New Jersey:

Lower Merion High School, Ardmore, Pennsylvania       Fast-Fill Station

Harriton High School, Villanova, Pennsylvania Fast-Fill Station 

Mack Truck, Macungie, Pennsylvania Fast-Fill Station 

Bryn Mawr College, Bryn Mawr, Pennsylvania Time-Fill Hybrid Station 

Aqua America, Inc., Various Sites, Pennsylvania Time-Fill VRA 

American Honda, Mount Laurel, New Jersey Time-Fill VRA 

New Jersey Natural Gas, Lakewood, New Jersey Fast-Fill/Time-Fill Station 

New Jersey Natural Gas, Wall, New Jersey Fast-Fill Station

Elizabethtown Gas, Union, New Jersey Fast-Fill Hybrid 

South Jersey Industries, Millville, New Jersey Fast-Fill Station 

Roselle Disposal, Fairfield, New Jersey Time-Fill Station

Rose Tree Media School District, Media, Pennsylvania Fast-Fill Station 

L.T. Verrastro, Old Forge, Pennsylvania Fast-Fill/Time-Fill Station

Wawa, Paulsboro, New Jersey Fast-Fill Station





















Virtual Pipeline / Mobile Fueling Solution



GTM Module for CNG Storage of 

123,606 SCF (3,500 m3) of CNG at 

3,250 PSIG (224 bar) 

Single GTM Solution for delivery of 

123,606 SCF (3,500 m3) of CNG at 3,250 

PSIG (224 bar) 

Dual GTM Solution for delivery of 247,212 SCF (7,000 m3) of CNG at 3,250 PSIG (224 bar) 

Virtual Pipeline / Mobile Fueling Solution



Home Refueling Appliance - HRA



Vehicle Refueling Appliance - VRA



Auxiliary Fueling Panel- AFP



American Honda Motor Company, Inc.

Mount Laurel, New Jersey
Fleet, CNG Time-Fill VRA



Aqua America, Inc.

Springfield, Pennsylvania
Fleet, CNG Time-Fill VRA



Aqua America, Inc.

Springfield, Pennsylvania
Fleet, CNG Time-Fill VRA



Aqua America, Inc.

Springfield, Pennsylvania
Fleet, CNG Time-Fill VRA



Aqua America, Inc.

Springfield, Pennsylvania
Fleet, CNG Time-Fill VRA



Aqua America, Inc.

Springfield, Pennsylvania
Fleet, CNG Time-Fill VRA



Aqua America, Inc.

Willow Grove, Pennsylvania
Fleet, CNG Time-Fill 



Bryn Mawr College

Bryn Mawr, Pennsylvania
Fleet, CNG Time-Fill Hybrid



Bryn Mawr College

Bryn Mawr, Pennsylvania
Fleet, CNG Time-Fill Hybrid



Mack Truck, Inc.

Macungie, Pennsylvania
Fleet, CNG Fast-Fill Station



Mack Truck, Inc.

Macungie, Pennsylvania
Fleet, CNG Fast-Fill Station



The Port Authority of NY & NJ

Jersey City, New Jersey
Fleet, CNG Fast-Fill Station



The Port Authority of NY & NJ

Jersey City, New Jersey
Fleet, CNG Fast-Fill Station



The Port Authority of NY & NJ

Jersey City, New Jersey
Fleet, CNG Fast-Fill Station



Rose Tree Media School District

Media, Pennsylvania
Fleet, CNG Fast-Fill Station



Rose Tree Media School District

Media, Pennsylvania
Fleet, CNG Fast-Fill Station



Rose Tree Media School District

Media, Pennsylvania
Fleet, CNG Fast-Fill Station



Harriton High School

Villanova, Pennsylvania
Fleet, CNG Fast-Fill Station



Harriton High School

Villanova, Pennsylvania
Fleet, CNG Fast-Fill Station



Harriton High School

Villanova, Pennsylvania
Fleet, CNG Fast-Fill Station



Harriton High School

Villanova, Pennsylvania
Fleet, CNG Fast-Fill Station



L.T. Verrastro, Inc.

Old Forge, Pennsylvania
Fleet/Retail, CNG Fast-Fill/Time-Fill Station 



L.T. Verrastro, Inc.

Old Forge, Pennsylvania
Fleet/Retail, CNG Fast-Fill/Time-Fill Station 



L.T. Verrastro, Inc.

Old Forge, Pennsylvania
Fleet/Retail, CNG Fast-Fill/Time-Fill Station 



L.T. Verrastro, Inc.

Old Forge, Pennsylvania
Fleet/Retail, CNG Fast-Fill/Time-Fill Station 



New Jersey Natural Gas

Lakewood, New Jersey
Fleet/Retail, CNG Fast-Fill/Time-Fill Station



New Jersey Natural Gas

Lakewood, New Jersey
Fleet/Retail, CNG Fast-Fill/Time-Fill Station



New Jersey Natural Gas

Lakewood, New Jersey
Fleet/Retail, CNG Fast-Fill/Time-Fill Station



New Jersey Natural Gas

Lakewood, New Jersey
Fleet/Retail, CNG Fast-Fill/Time-Fill Station



New Jersey Natural Gas

Lakewood, New Jersey
Fleet/Retail, CNG Fast-Fill/Time-Fill Station



New Jersey Natural Gas

Lakewood, New Jersey
Fleet/Retail, CNG Fast-Fill/Time-Fill Station



South Jersey Gas

Millville, New Jersey
Fleet/Retail, CNG Fast-Fill Station



South Jersey Gas

Millville, New Jersey
Fleet/Retail, CNG Fast-Fill Station



South Jersey Gas

Millville, New Jersey
Fleet/Retail, CNG Fast-Fill Station



South Jersey Gas

Millville, New Jersey
Fleet/Retail, CNG Fast-Fill Station



South Jersey Gas

Millville, New Jersey
Fleet/Retail, CNG Fast-Fill Station



South Jersey Gas

Millville, New Jersey
Fleet/Retail, CNG Fast-Fill Station



Elizabethtown Gas

Union, New Jersey
Fleet/Retail, CNG Fast-Fill Station



Elizabethtown Gas

Union, New Jersey
Fleet/Retail, CNG Fast-Fill Station



Elizabethtown Gas

Union, New Jersey
Fleet/Retail, CNG Fast-Fill Station



Wawa, Inc.

Paulsboro, New Jersey
Retail, CNG Fast-Fill Station 



Wawa, Inc.

Paulsboro, New Jersey
Retail, CNG Fast-Fill Station 



Wawa, Inc.

Paulsboro, New Jersey
Retail, CNG Fast-Fill Station 



Wawa, Inc.

Paulsboro, New Jersey
Retail, CNG Fast-Fill Station 



Virtual Pipeline / Mobile Fueling Solution
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The Right Natural Gas Vehicle for the Job

Sponsored By:

Eastern Pennsylvania 

Alliance for Clean 

Transportation

March 29, 2017
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Why the NGV Market Will Grow

We Have the Fuel – And It’s Ours

 Substantial Air Quality: Urban Pollution

 Substantial Air Quality: GHGs

 Biomethane Makes GHG Case Stronger

Only Natural Gas Can Displace Diesel

 NGVs are a Here-and-Now Technology

Government Policymakers are (Finally) Recognizing the 

Value of NGVs

Money – Economic Advantages: VW Settlement 

Opportunities in Pennsylvania



Volkswagen Clean Air Act Summary

 Diesel engines were equipped with defeat devices, and they 

got caught by the EPA

 Three Elements of the Settlement:

 Buyback or Repair ($10 Billion)

 Zero Emission Vehicles (“ZEVs”) Technology -

Volkswagen must invest $2 billion to promote the use 

of ZEVs. 

 Fund a $2.925 billion mitigation trust fund to reduce 

NOx to be implemented over a 10-year period 



Eligible NOx Mitigation Projects 
1. Class 8 Local Freight Trucks and Port Drayage Trucks 
2. Class 4-8 School Bus, Shuttle Bus, or Transit Bus 
3. Freight Switchers (Locomotives) 
4. Ferries/Tugs 
5. Ocean Going Vessels (OGV) Shorepower 
6. Class 4-7 Local Freight Trucks (Medium Trucks) 
7. Airport Ground Support Equipment 
8. Forklifts and Port Cargo Handling Equipment 
9. Light Duty Zero Emission Vehicle Supply Equipment 
10. Diesel Emission Reduction Act (DERA) Option 

Trust will pay a portion (25 to 100%) of the replacement/repower costs; 
recipient organization is responsible for providing applicable cost share 
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CNG Target Markets
 Heavy-duty freight trucks:

Water ports and rail

 “Less-than-Truck Load”  (e.g., Yellow-Roadway, Forward Air, Swift)

 Transit buses/shuttle buses/school buses

Major metro fleet management and public works departments

 Trash, recycling, cement and other vocational work trucks

Medium-duty & Heavy-duty delivery and commercial service 

trucks:

 Telecom    ─ food   ─ beverage   ─ snack food ─ newspapers

 linen/laundry   ─ grocery  ─ furnishings/appliances ─ office products

 Taxis and light-duty service vehicles



Vehicles – Medium/Heavy Duty OEMs

103
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Cummins Westport, Inc. (CWI)

 Primary supplier to OEMs in

Refuse collection trucks
(Crane Carrier LET,  Autocar Xpeditor, Int’l 
Condor, Peterbilt LCF 320 and Mack TerraPro; 
many 2nd stage upfitters e.g. Heil, McNeilus, 

Amrep, Labrie, PennFlex)

Buses, shuttles, trolleys
(NABI, New Flyer, Orion, Thomas, ElDorado, 
Blue Bird, Optima, variety of shuttle/trolley 2nd 
stage upfitters using FCC MB55 chassis)

Sweepers
(Elgin, Tymco, Schwarze, Allianz-Johnston)

Work / Vocational Trucks
(Freightliner M2 tractor and straight truck; 
Freightliner Custom Chassis MT45/55 walk-
in/step vans; Ottawa; Capacity yard hostlers; 
Kenworth T800, T470, Peterbilt  384 and 365)
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CWI Natural Gas Engine Line-up

sISB6.7 G ISL G ISX12 G ISX 15 G

Displ:

Power:  

Torque:

Cert:    

6.7 L

~260 hp  

~660 lb-ft

EPA 13 

Euro 6    

8.9 L

320 hp

1000 lb-ft

EPA 13

Euro 6    

12 L

400 hp

1450 lb-ft

EPA 13   

15 L

450 hp 

1750 Lb-ft    

2016 2018



CNG Tank Configurations
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Roof Mounted on Body

Chassis Mounted – Frame Rail

Behind the Cab
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OEM: Mack

s
Mack TerraPro

Cab Over

Low Entry available

ISL G Engine

ISX12 G Engine – Mack 

announced expanding 

its CNG offerings with 

Pinnacle and Granite 

models

Pinnacle – Tractor

Granite – Roll Off, 

Dump, Concrete 

Mixer
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OEM: Crane Carrier Company

s

Low Entry Tilt (LET2) Rear Loaders

Tilt Cab

Low Entry 18” height

LH, RH, Dual Steer

ISL G Engine

ISX12 G Engine

Rooftop Mounted CNG Storage
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OEM: Autocar

s

Autocar Bridgeport Split Body 

Casella Waste Systems – Geneva, NY



Refuse Truck Body Manufacturers
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Additional manufacturers supporting CNG refuse trucks by 

incorporating CNG tanks into refuse body designs:

Amrep: roof or chassis mounts

F.F. Gomez: roof or chassis mounts

Heil: behind the cab, roof, or chassis mounts

Labrie: behind the cab mount

Leach: behind the cab, roof, or chassis mounts

McNeilus: behind the cab, roof, or chassis mounts

New Way: roof mount

Wittke: roof mount



Medium Duty Dedicated Engines
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Ford 6.8L Triton 3V V10 compressed natural gas-prepped engine

 Order code 98G

 355 HP

 455 lb/ft torque

 up to 20,000 GVWR

 Ford F-450, F-550, F-650, and 

the F-59 Commercial Stripped 

Chassis. 

 QVM Upfitters 

 Available as Bi-Fuel as Well



Medium Duty Dedicated Engines
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GM Vortec 6.0L V-8 compressed natural gas-prepped engine

 Order code LC8

 322 – 360 HP

 373 – 382 lb/ft torque

 Isuzu NPR, Workhorse 

(Navistar) W42 & W62, Chevy 

Express/GMC Savana Cutaway 

4500

 SVM Upfitters



Dedicated NGVs
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Ford QVM  F- 450/550/650/750 

 F-450/550 6.8L V10

 F-650/750 gaseous prep 

package  ; EPA/CARB 

Certified

 Order Code 98G

 60+ GGE 



Example: CNG Economics – Refuse 

 GVWR: >26,000 lbs.

 Crane Carrier LET, Autocar Xpeditor, Peterbilt LCF 320 , ALF 

– Condor & Mack TerraPro (all with CWI ISL-G engine); 

 MPG: 2.5 – 3.0 (lots of idle and PTO time)

 Fuel Use: 35-40 DGE/day; 8500-10,500 DGE/yr 

 CNG Premium: $30,000 (assuming no offset from grants)

 Simple Payback:1.75 – 2.0 years (based on $1.00/DGE 

savings)

 Life-cycle cost savings: $93.8 - $123.4+!! (based on 8-yr life)

NOTES: Calculations do not factor in any incentives.

Savings are exclusive of any avoided costs of diesel      

emission equipment and service.
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Project Implementation

Connect/Join your local Clean Cities Coalition, 

make contact with regional DOE/EPA offices, 

along with your state and local energy offices

Prepare a fleet inventory and replacement 

spreadsheet, consider utilizing an approved 

consultant to assist

Communicate with our local utility, infrastructure 

companies, and vehicle providers

Do NOT over-analyze, take action! 115
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CNG Resources

Natural Gas Vehicle for America (NGVA)

202.824-7360 www.NGVAmerica.org
For the latest CNG vehicle availability visit:

http://www.ngvamerica.org/pdfs/Available_Vehicles_and_Engines.pdf

Eastern PA Alliance for Clean Transportation

215.990.8200  www.ep-act.org

Alternative Fuels Data Center
Advance Vehicle Search

http://www.afdc.energy.gov/vehicles/search/

American Gas Association (AGA)

202.824-7000 www.aga.org
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Questions?

Caroline McCallum, PGW

Caroline.mccallum@pgworks.com

(215) 684-6701

Barry Carr, Clean Communities of CNY

Coordinator@ccofcny.com

(315) 278-2061



10 Minute Break



March 29, 2017

Natural Gas and Near Zero 

Engine Technology



Cummins Westport Inc. (CWI)

▪ Cummins Westport is a joint venture company established 
in 2001

– 50% - Cummins Inc. - world’s largest builder of 
commercial diesels, 

– 50% - Westport Innovations Inc. - world leader in  
gaseous fuel engine technology

▪ CWI offers 6 to 12 litre alternative fuel automotive engines.  
(CNG, LNG, RNG)

▪ Engines are manufactured by Cummins. 

▪ Parts, service and training  support through the Cummins 
Sales and Service network.

Cummins Westport Inc



Natural gas use in vehicles has grown and evolved 
over the past decade

Cummins Westport Inc



Cummins Westport Natural Gas Engines
65,000 engines delivered worldwide

6.7 Litre 

Spark Ignited

SEGR

Three Way Catalyst

33,000 lb. GVW

School Bus/MD Truck/Shuttle 

Sweeper/Yard spotter                                 

8.9 Litre 

Spark Ignited

SEGR

Three Way Catalyst

66,000 lb. GVW

Refuse/Transit/Regional 

P&D Truck/Mixers

11.9 Litre 

Spark Ignited

SEGR

Three Way Catalyst

Up to 80,000 lb. GVW

Regional Haul  

Truck/Tractor/Refuse
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Do NGV’s make sense for me? - Economics

Cost Areas Natural Gas Comparison to 

Diesel

Factors to increase NG 

benefit

Fuel Cost Historically lower price and 

more stable

• Higher annual mileage = 

larger fuel savings

• No need for DEF fuel. CWI 

technology uses passive 

TWC

Vehicle

Purchase 

Price

Incremental price of NG 

vehicle largely dependent on 

off engine NG storage system

• Optimize fuel storage size 

for desired range

• Incentive programs 

available to cover 

incremental cost of vehicle

Maintenance Minor additional maintenance 

of NG engine ~$0.01/mile

• Follow CMI maintenance

intervals and procedures

• Use CMI authorized parts

• Set oil drain / service 

intervals based on average 

fleet speed.

• Check / drain fuel filter 

daily
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What’s Driving Cleaner Emission Engines?

See Next Slide

Oct 2015
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California (ARB) Has Plans to Lower NOx 
▪ CARB/EPA current standards for engine 

manufacturers have achieved 96.7% NOx 

reduction since 1990!

▪ Not enough to meet air quality targets

▪ Moving forward ARB has established 

three optional low NOx emissions 

standards

– 0.02 g/bhp-hr is called “Near Zero” 

NOx emissions, 

– This is a 90% reduction in NOx from 

current EPA standards!

– Funding Available!!!

0.2 g/bhp-hr
Current EPA 

NOx standard

0.1 g/bhp-hr

ARB optional low 

NOx standards
0.05 g/bhp-hr

0.02 g/bhp-hr “Near 

Zero”
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▪ NOx is 90% below STD

▪ PM is 90% below STD

▪ CO2 is 16% below STD

▪ RNG compatibility enables      

GHG emission reduction to       

near zero levels as well (landfills, 

dairies, waste water streams, etc.)

▪ ISL G NZ is ready now… how 

clean do you want to be and how 

fast?

2016
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Current control programs drive 

all HD vehicles to 2010 0.2 NOx 

standard by 2023… rapid 

progress but still not enough 

to hit Clean Air targets

NZ NGV Deployment

Accelerated NZ NGV 

deployment could 

reduce NOx 90% below 

current controls (around 

60 extra tons per day)

FTP EURO FTP EURO FTP EURO FTP EURO

STD 0.14 0.14 0.02 0.02 15.5 15.5 0.01 0.01

CERT 0.01 0.000 0.01 0.004 1.5 0.3 0.001 0.000

NMHC NOx CO PM
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EPA and California ARB Certifications

Current ISL G certification 
▪ PM is 80% below the EPA standard

▪ NOx is 35% below the standard

FTP EURO FTP EURO FTP EURO FTP EURO

STD 0.14 0.14 0.20 0.20 15.5 15.5 0.01 0.01

CERT 0.06 0.06 0.13 0.01 9.8 8.00 0.002 0.001

NMHC NOx CO PM

ISL G Near Zero certification 
▪ PM is 90% below the EPA standard

▪ NOx is 90% below the NZ standard!

▪ CO2 is 16% below NZ Standard!

FTP EURO FTP EURO FTP EURO FTP EURO

STD 0.14 0.14 0.02 0.02 15.5 15.5 0.01 0.01

CERT 0.01 0.000 0.01 0.004 1.5 0.3 0.001 0.000

NMHC NOx CO PM
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Heavy Duty Truck/Bus Emissions Reduction Impact - NOx

1985 1990 1991 2000 2010 2016

NOx (g/hp-hr) 10.8 6 5 4 0.2 0.02

PM (g/hp-hr) 0.59 0.59 0.25 0.05 0.01 0.01

108054054

0.01

=
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Greenhouse Gas Reduction

Potential further GHG 

reductions to near zero levels 

when used with renewable 

natural gas (RNG)

Greenhouse Gas

Emissions Criteria

Reduction

Engine related Methane 

(CH4)

↓ 70% reduction

(crankcase and tailpipe) 

Greenhouse Gases

(CO2 equivalent)

↓ 9% reduction 

(technology pathway for further 

reduction in 2019/2020)
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Near Zero - Not just California

▪ Even with 2010 

emissions standards 

fully adopted, further 

reductions will be 

needed to meet National 

Air Quality ground level 

ozone standards

▪ Many “non-attainment 

zones” across USA

▪ NZ technology can help 

and is ready now
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Use Renewable Natural Gas

▪ Converting the methane that leaks from 
landfills or other sources to RNG fuel has 
significant greenhouse gas emissions 
reduction benefits. 

▪ Use of RNG with ISL G Near Zero 
provides a GHG reduction over 80%

▪ In addition, there's a 100% displacement 
of fossil fuels as RNG is a renewable 
resource.

Cummins Westport Inc



What is NZ technology?

T
Three Way 

Catalyst

O2 

Sensor

EGR Cooler

C
h

a
rg

e
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ir
 C
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r

O2 

Sensor

Throttle

Fuel
Spark Ignited

Spark 

Plug

Passive Aftertreatment 

TWC 

Outlet

N2

CO2

H2OInlet

NOX

CO

HC

Dedicated natural gas engine 

requires methane at  60-150 psi… 

agnostic to source 

▪ Spark-ignited

▪ Stoichiometric combustion with CEGR (SEGR) 

▪ Maintenance Free Three Way Catalyst (TWC) aftertreatment

▪ This technology was first introduced in 2007 with our ISL G engine… 

first HD engine to meet EPA 2010 standard
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▪ Base ISL G engine design is the same

– Engine will be factory built at Cummins Rocky Mount Engine Plant

– Ratings, warranty and operational / maintenance procedures will be the 

same

– No change in technician service certification requirements 

▪ Closed Crankcase Ventilation (CCV) will be added to engine

– CCV system reduces engine related methane emissions by 70%

– CCV filter change required at 2,000 hours

▪ Three Way Catalyst will change to meet next level emissions

– Remains maintenance free

– Larger size catalyst with addition sensor added

– New substrate composition for durability and emission performance 

Cummins Westport Inc



Commercialization

▪ Great momentum for NZ NGVs in North America

– Product quality up, costs down, infrastructure growing, vehicle range up

– NG is abundant, stable, clean, domestic fuel

– Broad vehicle availability across OEMs and vehicles including transit 

buses, school buses, refuse, vocational and on-highway trucks

▪ Near Zero technology designed to be easy to install on existing 

NGVs… Repowers and OEM first fit ramping up

▪ Small incremental NGV cost increase

– Lower cost option other near zero emission technologies under 

development (e.g.. EV, Hybrid, H2)

▪ Need states/regions to advocate… technology is ready now

Cummins Westport Inc



Near Zero Product Plan
(Certified to ARB Near Zero NOx standard - 0.02 gm/bhp.hr.)

* ISB6.7 G will be certified at launch to California ARB optional Low NOx (0.1 gm/bhp-hr.)

Near Zero development funding for the ISB6.7 G has not be secured – no ISB6.7 G NZ in plan without funding

ISX12 G NZ will be available in 2018

Base ISL G and ISX12 G engines are not available post 2017 (not OBD compliant)

Available

Legend

Not 

Available
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OEM Availability

OEM ISL G ISX12 G

C
o

n
v
e

n
ti

o
n

a
l 
T

ru
c

k

Freightliner Yes Yes

International Yes -

Kenworth Yes Yes

Mack - Yes

Peterbilt Yes Yes

Volvo Yes Yes

Western Star - -

R
e

fu
s

e
 

T
ru

c
k

Autocar Yes Yes

Crane Carrier Yes -

Mack Yes -

Peterbilt Yes Yes

Coach MCI Yes

OEM ISL G ISB6.7 G

T
ra

n
s

it
 B

u
s

El Dorado Yes Pending

Gillig Yes

New Flyer Yes

Nova Yes

S
c

h
o

o
l 
B

u
s Blue Bird Yes

IC Bus -

Thomas 

Built

Yes Yes

ISL G NZ Availability 

Pending OEM orders
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More information…www.cumminswestport.com

▪ Natural Gas Academy:  great source of information about NG, technology, vehicles

▪ Series of instructional videos, including engine walk-arounds and service & 

driver training videos

▪ Engine information – specs, features, maintenance intervals

▪ Product Brochures & Bulletins available for download
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Thank You!

▪ For more information:

Bill Boyce

East Regional Manager

(330) 720-9785

or

bill.boyce@cummins.com

▪ Or visit 

www.cumminswestport.com
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UGI CNG Fleet



UGI CNG Fleet

• Lancaster – 5 Ford Transit 250 Cargo Vans

• Wilkes Barre - 8 Ford Transit 250 Cargo Vans

• Williamsport      - 3 Ford Transit 250 Cargo Vans

- 1 Ford F250 Utility Body Truck

- 1 Ford Transit Connect Van



28 NGVs currently on order for 2017

• Lancaster - 6 Ford F-250 Utility Body Trucks

- 5 Ford F-150 Pickups

- 3 Freightliner 5 Yard Dump Trucks –

(Dedicated CNG)

- 2 Ford Transit Connect Vans

• Lehigh – 8 Ford 150 Pickups

- 4 Ford Transit 250 Cargo Vans



UGI CNG Success Stories



What Fleet Applications 

are a “Good Fit” for NGVs? 



















Thank You!!

Any Questions??



Compressed Natural Gas
Lancaster County Solid Waste Management Authority



Integrated Waste Management System



✓ Immediate fuel expense savings

✓ Closed-loop daily transfer route

✓ Aging fleet

✓ Proximity of NG infrastructure

✓ CNG is well proven in waste 

industry (customers)

✓ Lancaster is a non-attainment 

area for air quality

Compressed Natural Gas  (CNG)

LCSWMA installed Time-Fill and Fast-Fill CNG fueling infrastructure at 

its Transfer Station Complex

REASONS FOR MAKING THE SWITCH



Fleet Basics

CNG Waste Transfer Trucks

✓ 14 truck tractors

✓ Peterbilt truck body 

✓ 12L ISXG Cummins engine 

✓ 80 DGE Agility fuel system

CNG Triaxle Ash Trucks

✓ 2 truck tractors

✓ Kenworth truck body 

✓ 12L ISXG Cummins engine 

✓ 80 DGE Agility fuel system



Fueling Infrastructure 

• Clean Energy built time-fill and fast-

fill station

✓ O&M and Retail agreements

• 18 time-fill posts (LCSWMA use)

• Two dual fast-fill pumps (retail)

• Two 250 HP compressors with 7 

GGE per minute



Monthly Savings:   CNG vs. Diesel*

$25,789 

$756 
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2016 Average: $7,100

2015 Average: $11,600

2014 Average: $21,500

*Excludes excise tax credit and retail revenue



Michelle Marsh

Director of Business Solutions

LCSWMA

1299 Harrisburg Pike

Lancaster, PA 17603

mmarsh@lcswma.org

(717) 735 - 0178

Contact 

Information

mailto:mmarsh@lcswma.org


Questions?


