
               
NOTICE TO THE PUBLIC 

WILLIAMSON COUNTY COMMISSIONER’S COURT 
APRIL 28TH, 2009

9:30 A.M.
 

 

The Commissioner’s Court of Williamson County, Texas will meet in regular
session in the Commissioner's Courtroom, 710 Main Street, in Georgetown,
Texas to consider the following items:

 

 

1.   Review and approval of minutes.  
 

2.
 
Consider noting in minutes any off right-of-way work on any County road done
by Road & Bridge Unified System.

 

 

3.

 

Hear County Auditor concerning invoices, bills, Quick Check Report, and Wire
Transfers submitted for payment and take appropriate action including, but not
limited to approval for payment provided said items are found by the County
Auditor to be legal obligations of the county. 

 

 

4.

 

Citizen comments. Except when public hearings are scheduled for later in the
meeting, this will be the only opportunity for citizen input. The Court invites
comments on any matter affecting the county, whether on the Agenda or not.
Speakers should limit their comments to three minutes. Note that the members
of the Court may not comment at the meeting about matters that are not on the
agenda.

 

 

 

CONSENT AGENDA
The Consent Agenda includes non-controversial and routine items that the
Court may act on with one single vote. The Judge or a Commissioner may pull
any item from the consent agenda in order that the court discuss and act upon
it individually as part of the Regular Agenda.
( Items 5 – 13 )

 

 

5.   Discuss and consider approving a line item transfer for the Debt Service Fund:  
 

Fiscal Impact

From/To Acct No. Description Amount Sort Seq
From 0600.0600.006625 '08 Ltd. Tax Notes - Int $36,300.00 01
To 0600.0600.003309 Arbitrage Payment $11,300.00 02
To 0600.0600.004999 Miscellaneous $25,000.00 03



 

6.   Discuss and consider approving a line item transfer for the District Attorney:  
 

Fiscal Impact

From/To Acct No. Description Amount Sort Seq
From 0100.0440.004623 DA/Equipment Lease 950.00
To 0100.0440.004621 DA/Copier Rental 950.00

 

7.   Discuss and consider approving line item transfer for JP 4  
 

Fiscal Impact

From/To Acct No. Description Amount Sort Seq
From 0100-0454-003006 JP4/Office Equipment $48.08
To 0100-0454-004544 JP4/Repairs to Office Equip $48.08

 

8.   Consider approving a line item transfer for the Elections Department.  
 

Fiscal Impact

From/To Acct No. Description Amount Sort Seq
From 0100-0492-001107 Temp Labor-Seasonal Help $1,500.00
To 0100-0492-001110 Overtime $1,500.00

 

9.   Consider approving the Waiver of Penalty and Interest to customers as
requested by the Williamson County Tax Assessor/Collector.

 

 

10.   Consider approving property tax collections for the month of March 2009 for the
Williamson County Tax Assessor/Collector. 

 

 

11.   Consider and take appropriate action on authorizing the transfer of equipment
and a vehicle to auction, donation or destruction, and the transfer of a vehicle
between county departments. 
(Complete list filed with official minutes) 

 

 

12.   Discuss and consider final plat approval of Teravista, Section 14B, Pct. 1.  
 

13.   Discuss and consider revised preliminary plat approval for Saratoga Springs,
Section 3, Pct. 2.

 



 

  REGULAR AGENDA  

 

14.   Discuss and take appropriate action on resolution proclaiming May 2009 as
National Historic Preservation Month in Williamson County.

 

 

15.   Hear presentation on use of propane for energy efficiency and Clean Air and
take appropriate action if desired for application for Energy Efficiency and
Conservation Block Grant Program (EECBG) and other related energy grants.   

 

 

16.   Discuss and take appropriate action on road bond program.  
 

17.   Discuss and take appropriate action on TxDOT revised Advanced Funding
Agreement for Williamson County 0914-05-141 for the construction of a bridge
replacement on CR 104 at Mankins Branch.

 

 

18.   Discuss and take appropriate action on Resolution for TxDOT Advanced
Funding Agreement Williamson County 0914-05-141 for construction of a bridge
replacement on CR 104 at Mankins Branch.

 

 

19.   Discuss and consider approving Civil Engineering Consultants Professional
Service Agreement (PSA) for the County Road 258, Phase Two project.

 

 

20.   Consider and take appropriate action on Participation Agreements for the
Williamson County Road Bond Program for mitigation for the following projects:
IH 35 northbound access, O'Connor extension and SH 45 access, and CR 175
improvements.

 

 

21.   Discuss and take appropriate action regarding Agreement between Bartlett
Volunteer Fire Department and Williamson County.

 

 

22.   Discuss and take appropriate action regarding Agreement between Emergency
Service District #6, Weir and Williamson County.

 

 

23.   Authorize the County Judge to execute an Interlcocal Cooperation Agreement
with the Williamson County conservation Foundation, Inc.

 

 

24.   Discuss and take appropriate action on Amendment No. 1 to the TechShare
Resource Sharing Addendum for the Common Integrated Justice System (CIJS)
Court Administration System.

 

 

25.   Discuss and take appropraite action on a proposed lease agreement with  



25.   Discuss and take appropraite action on a proposed lease agreement with
Electronic Corporate Pages, Inc. to install and operate radio communication
equipment and building on private property in Florence, Texas.

 

 

26.   Discuss and take appropriate action on the proposed Community Development
Block Grant program priorities for FY2009-2013.

 

 

27.   Discuss and take appropriate action on renewal of agreement with the Texas
Health Institute to participate in the Texas Mental Health Transformation
Initiative grant program with the Texas Department of State Health Services.

 

 

28.   Discuss and take action regarding the Jester Williamson County Annex in
Round Rock

 

 

29.   Discuss and consider approving payment for a tire collection event.  
 

30.   Consider awarding bids received to purchase a quantity of 37 Paperless
Ticket-Writer Systems for 
Williamson County Sheriff’s Office to the lowest and best bid meeting
specifications- Brazos Technology Corp. 

 

 

31.   Consider awarding bids received for Asphalt Mixes, Asphalt Cement & Cut Back
Asphalt and Asphalt Emulsions to the lowest bid meeting specifications -
complete list attached

 

 

32.   Consider approving extending contract between Williamson County Jail and
Aramark Correctional Food Services on a month to month basis to allow for
proposed price increase to be reviewed for annual renewal.

 

 

33.   Discuss and consider approval of an order declaring an emergency and a grave
necessity due to unforeseeable circumstances and approve a budget
amendment for Victim's Assistance Garage Sale Donations:

 

 

Fiscal Impact

From/To Acct No. Description Amount Sort Seq
0100.0560.003671 V. A. Donations $1,441.00 01

 

34.   Discuss and consider approval of an order declaring an emergency and a grave
necessity due to unforeseeable circumstances and approve a budget
amendment for Victim's Assistance Garage Sale Donations:

 

 

Fiscal Impact



From/To Acct No. Description Amount Sort Seq
0100.0000.367400 Donations $1,441.00 01

 

35.   Discuss and take appropriate action regarding current pending legislation.  
 

  EXECUTIVE SESSION  

 

36.
 
Discuss real estate (EXECUTIVE SESSION as per VTCA Govt. Code sec.
551.0721 Deliberation Regarding Real Property.)

 

 

37.
 
Discuss pending or contemplated litigation (EXECUTIVE SESSION as per
VTCA Govt. Code sec. 551.071 consultation with attorney.)

 

 

38.
 

Deliberation regarding Economic Development Negotiations (EXECUTIVE
SESSION as per VTCA Govt. Code sec. 551.087 Deliberation regarding
Economic Development Negotiations.)

 

 

39.   Discuss and take appropriate action on real estate.  
 

40.   Discuss and take appropriate action on pending or contemplated litigation.  
 

41.
 
Discuss and take appropriate action concerning deliberation regarding
Economic Development Negotiations.

 

 

42.   Comments from Commissioners.  
 

_________________________ 
Dan A. Gattis, County Judge 

This notice of meeting was posted in the locked box located on the south side of the
Williamson County Courthouse, a place readily accessible to the general public at all
times, on the ______ day of ________, 2009 at ________ and remained posted for at
least 72 continuous hours preceding the scheduled time of said meeting.

 



  5.
TIF and Arbitrage for Debt Service, LIT, 4/28/09
Commissioners Court - Regular Session

Date: 04/28/2009
Submitted
By: Lisa Moore, County Auditor

Submitted
For: Melanie Denny  

Department: County Auditor
Agenda
Category: Consent

Information
Agenda Item
Discuss and consider approving a line item transfer for the Debt Service Fund:

Background
Did not include budget dollars for the Leander TIF and arbitrage.  TIF amount was not
known during the budget process.  Oversight in budget for arbitrage expenditures.  Did not
include arbitrage calculation services.

Fiscal Impact

From/To Acct No. Description Amount Sort Seq
From 0600.0600.006625 '08 Ltd. Tax Notes - Int $36,300.00 01
To 0600.0600.003309 Arbitrage Payment $11,300.00 02
To 0600.0600.004999 Miscellaneous $25,000.00 03

Attachments
No file(s) attached.

Form Routing/Status
Form Started By: Lisa
Moore  

Started On: 04/20/2009 08:11
AM

Final Approval Date: 04/20/2009 



  6.
District Attorney Line Item Transfer
Commissioners Court - Regular Session

Date: 04/28/2009
Submitted
By: Sandi Andrews, District Attorney

Submitted
For: Sandi Andrews  

Department: District Attorney
Agenda
Category: Consent

Information
Agenda Item
Discuss and consider approving a line item transfer for the District Attorney:

Background

Fiscal Impact

From/To Acct No. Description Amount Sort Seq
From 0100.0440.004623 DA/Equipment Lease 950.00
To 0100.0440.004621 DA/Copier Rental 950.00

Attachments
No file(s) attached.

Form Routing/Status
Route Seq Inbox Approved By Date Status
1 County Judge Exec Asst. Wendy Coco 04/23/2009 08:27 AM APRV
4 Budget Ashlie Koenig 04/23/2009 11:39 AM APRV

Form Started By: Sandi Andrews  
Started On: 04/21/2009 03:57
PM

Final Approval Date: 04/23/2009 



  7.
Line Item Transfer
Commissioners Court - Regular Session

Date: 04/28/2009
Submitted
By: Jessica Schmidt, J.P. Pct. #4

Submitted
For: Jessica Schmidt  

Department: J.P. Pct. #4
Agenda
Category: Consent

Information
Agenda Item
Discuss and consider approving line item transfer for JP 4

Background
Please transfer $48.08 from line item 0100-0454-003006 Office Equipment to line item
0100-0454-004544 Repairs to Office Equipment.  We have $250.00 budgeted for Office
Equipment and need $298.08 to pay for labor to Metroplex Control Systems, Inc. for
unanticipated repairs to security equipment.

Fiscal Impact

From/To Acct No. Description Amount Sort Seq
From 0100-0454-003006 JP4/Office Equipment $48.08
To 0100-0454-004544 JP4/Repairs to Office Equip $48.08

Attachments
No file(s) attached.

Form Routing/Status
Route
Seq Inbox Approved By Date Status
1 County Judge Exec Asst. Wendy Coco 04/23/2009 08:27 AM APRV
4 Budget Ashlie Koenig 04/23/2009 08:44 AM APRV

5 Jessica Schmidt
(Originator)

Jessica
Schmidt 04/23/2009 09:04 AM APRV

8 Budget Ashlie Koenig 04/23/2009 11:39 AM APRV

Form Started By: Jessica Schmidt  
Started On: 04/22/2009 09:46
AM

Final Approval Date: 04/23/2009 



  8.
Line Item Transfer
Commissioners Court - Regular Session

Date: 04/28/2009
Submitted
By: Kay Eastes, Elections

Submitted
For: Rick Barron  

Department: Elections
Agenda
Category: Consent

Information
Agenda Item
Consider approving a line item transfer for the Elections Department.

Background

Fiscal Impact

From/To Acct No. Description Amount Sort Seq
From 0100-0492-001107 Temp Labor-Seasonal Help $1,500.00
To 0100-0492-001110 Overtime $1,500.00

Attachments
No file(s) attached.

Form Routing/Status
Route Seq Inbox Approved By Date Status
1 County Judge Exec Asst. Wendy Coco 04/23/2009 08:27 AM APRV
4 Budget Ashlie Koenig 04/23/2009 11:46 AM APRV

Form Started By: Kay Eastes  
Started On: 04/22/2009 09:55
AM

Final Approval Date: 04/23/2009 



  9.
Consider approval of Waiver of Penalty and Interest to customers
Commissioners Court - Regular Session

Date: 04/28/2009
Submitted
By: Kathryn Morehouse, County Tax Assessor Collector

Submitted
For: Deborah Hunt  

Department: County Tax Assessor Collector
Agenda
Category: Consent

Information
Agenda Item
Consider approving the Waiver of Penalty and Interest to customers as requested by the
Williamson County Tax Assessor/Collector.

Background
In accordance with Section 33.011 of the Texas Property Tax Code.  "The Governing
body of a taxing unit shall waive penalties and may provide for the waiver of interest if
interest on a delinquent tax is an act or omission of any officer, employee, or agent of the
taxing unit of the appraisal district in which the taxing unit participates caused or resulted
in the taxpayer's failure to pay the tax before the delinquency and if the tax is paid within
21 days after the taxpayer knows or should know of the delinquency."

Fiscal Impact

From/To Acct No. Description Amount Sort Seq

Attachments
Link: Waiver of P&I
Link: Waiving of P&I Mar 31 09

Form Routing/Status

Form Started By: Kathryn Morehouse  
Started On: 04/20/2009 09:49
AM

Final Approval Date: 04/20/2009 



 

 

W i l l i a m s o n  C o u n t y  
T a x  A s s e s s o r / C o l l e c t o r  

D e b o r a h  M .  H u n t ,  C T A  

710 South Main Street, Ste. #102 
Georgetown, Texas 78626 
Phone: (512) 943-1601 
Fax: (512) 943-1618 
www.wi l l iamson-county .org  

211 Commerce Blvd., Ste. #101 
Round Rock, Texas 78664 
Phone: (512) 248-3278 
Fax: (512) 248-3253 

350 Discovery Blvd., Ste. #101 
Cedar Park, Texas 78613 
Phone: (512) 260-4290 
Fax: (512) 260-4295 

412 Vance St., Ste. #1 
Taylor, Texas 76574 
Phone: (512) 352-4140 
Fax: (512) 352-4143 

Annex Locations:  Main Office and Mailing Address: 

 
 
 
Date:    April 24, 2009 
 
To:    Members of the Commissioners Court 
 
From:    Deborah M. Hunt, CTA 
 
Subject:   Waiver of Penalty & Interest 
 
 
In accordance with Section 33.011 of the Texas Property Tax Code, “The 
Governing Body of a taxing unit shall waive penalties and may provide 
for the waiver of interest if interest on a delinquent tax is an act or 
omission of an officer, employee, or agent of the taxing unit or the 
appraisal district in which the taxing unit participates caused or 
resulted in the taxpayer’s failure to pay the tax before delinquency and 
if the tax is paid within 21 days after the taxpayer knows or should 
know of the delinquency.” 
    
 



Account # NAME P&I Description

R042394 Delcon Homes LLC $185.77

Waive P & I due to admin./software 
error. Supplemental Bill was not sent 
to new owners in early January 2009.

R374290 Luna, Roel $62.81

Waive P & I due to admin./software 
error. Supplemental Bill was not sent 
to new owners in early January 2009.

R490517 Salazar, Crisanne $44.27

Waive P & I due to admin./software 
error. Supplemental Bill was not sent 
to new owners in early January 2009.

R061326
Pelzel, Beulah Schultz (Le) 
& Terrence $52.88 Waive P & I due to USPS error.

R333918
Stewart, Timothy M & 
Cynthia Y $777.95 Waive P & I due to delivery error.

R075155 Darling, Bill $110.76

Waive P & I due to admin./software 
error. Supplemental Bill was not sent 
to new owners in early January 2009.

R043001
Brown, James M & Edith J & 
Ralph H & Diane L Tapper $96.04

Waive P & I due to WCAD error. 
Ownership not changed  in a timely 
manner.

R416322 Klimas, Walter & Judy E $284.35 Waive P & I due to USPS error.

R033300 Gehring, Laurie Joy $299.40 Waive P & I due to USPS error.

R325463
Denton Melrose Properties 
LP $19.25

Waive P & I due to WCAD error. 
Ownership not changed in a timely 
manner.

R418218
Wilson Family Communities 
Inc. $396.96

Waive P & I due to WCAD error. 
Ownership not changed in a timely 
manner.

Page 1 of 1



  10.
Property Tax Collections - March 2009
Commissioners Court - Regular Session

Date: 04/28/2009
Submitted
By: Cathy Atkinson, County Tax Assessor Collector

Submitted
For: Deborah Hunt  

Department: County Tax Assessor Collector
Agenda
Category: Consent

Information
Agenda Item
Consider approving property tax collections for the month of March 2009 for the
Williamson County Tax Assessor/Collector. 

Background

Fiscal Impact

From/To Acct No. Description Amount Sort Seq

Attachments
Link: 030109-033109 GWI-RFM

Form Routing/Status

Form Started By: Cathy Atkinson  
Started On: 04/21/2009 10:38
AM

Final Approval Date: 04/23/2009 





  11.
Consent Agenda
Commissioners Court - Regular Session

Date: 04/28/2009
Submitted
By: Ursula Stone, Purchasing  

Department: Purchasing
Agenda
Category: Consent

Information
Agenda Item
Consider and take appropriate action on authorizing the transfer of equipment and a
vehicle to auction, donation or destruction, and the transfer of a vehicle between county
departments. 
(Complete list filed with official minutes) 

Background

Fiscal Impact

From/To Acct No. Description Amount Sort Seq

Attachments
Link: Asset Transfers

Form Routing/Status
Route Seq Inbox Approved By Date Status
1 Purchasing Jonathan Harris 04/23/2009 08:39 AM APRV
2 County Judge Exec Asst. Wendy Coco 04/23/2009 11:01 AM APRV

Form Started By: Ursula Stone  
Started On: 04/23/2009 08:27
AM

Final Approval Date: 04/23/2009 

























  12.
Final Plat Approval
Commissioners Court - Regular Session

Date: 04/28/2009
Submitted
By: Nickey Lawrence, Unified Road System

Submitted
For: Joe England  

Department: Unified Road System
Agenda
Category: Consent

Information
Agenda Item
Discuss and consider final plat approval of Teravista, Section 14B, Pct. 1.

Background

Fiscal Impact

From/To Acct No. Description Amount Sort Seq

Attachments
Link: Engineers/projects

Form Routing/Status

Form Started By: Nickey Lawrence  
Started On: 04/22/2009 03:05
PM

Final Approval Date: 04/23/2009 









  13.
Revised Preliminary Plat Saratoga Springs, Section 3
Commissioners Court - Regular Session

Date: 04/28/2009
Submitted
By: Nickey Lawrence, Unified Road System

Submitted
For: Joe England  

Department: Unified Road System
Agenda
Category: Consent

Information
Agenda Item
Discuss and consider revised preliminary plat approval for Saratoga Springs, Section 3,
Pct. 2.

Background
The original preliminary that was approved included Section 1, Section 2 and Section 3.
The developer is asking for approval to revise Section 3 so that it can be phased into
Section 3A, 3B, 3C and 3D.

Fiscal Impact

From/To Acct No. Description Amount Sort Seq

Attachments
No file(s) attached.

Form Routing/Status

Form Started By: Nickey Lawrence  
Started On: 04/23/2009 09:27
AM

Final Approval Date: 04/23/2009 



  14.
Resolution for National Historic Preservation Month
Commissioners Court - Regular Session

Date: 04/28/2009
Submitted
By: Connie Watson, County Judge

Submitted
For: Connie Watson  

Department: County Judge
Agenda
Category: Regular Agenda Items

Information
Agenda Item
Discuss and take appropriate action on resolution proclaiming May 2009 as National
Historic Preservation Month in Williamson County.

Background

Fiscal Impact

From/To Acct No. Description Amount Sort Seq

Attachments
Link: Historic Preservation Month Resolution

Form Routing/Status

Form Started By: Connie Watson  
Started On: 04/23/2009 08:21
AM

Final Approval Date: 04/23/2009 



State of Texas 
County of Williamson 

Know all men by these presents: 
 

THAT ON THIS, the 28th day of April 2009, the Commissioners’ Court of Williamson County, 
Texas, met in duly called session at the Courthouse in Georgetown, with the following members 
present; 
 

Dan A Gattis, County Judge 
Lisa L. Birkman, Commissioner, Precinct One 
Cynthia P. Long, Commissioner, Precinct Two 
Valerie Covey, Commissioner, Precinct Three 
Ron Morrison, Commissioner, Precinct Four 

 
And at said meeting, among other business, the Court considered the following 
 

RESOLUTION 
 
WHEREAS, historic preservation is an effective tool for managing growth, revitalizing 
neighborhoods, fostering local pride and maintaining community character while enhancing 
livability; and  
 
WHEREAS, historic preservation is relevant for communities across the nation, both urban and 
rural, and for Americans of all ages, all walks of life and all ethnic backgrounds; and  
 
WHEREAS, it is important to celebrate the role of history in our lives and the contributions 
made by dedicated individuals in helping to preserve the tangible aspects of the heritage that has 
shaped us as a people; and  
 
WHEREAS, "This Place Matters" is the theme for National Preservation Month 2009, 
cosponsored by the Georgetown Main Street Program, Downtown Georgetown Association, 
Williamson Museum, Georgetown Heritage Society and National Trust for Historic Preservation  
 
Therefore Be It Resolved that the Williamson County Commissioners Court declares May 2009 
as National Historic Preservation Month, and call upon the citizens of Williamson County to join 
their fellow citizens across the United States in recognizing and participating in this special 
observance. 
 
RESOLVED THIS 28th DAY OF APRIL, 2009 
 
 
Attest:_________________________   
 ____________________________ 
          Nancy E. Rister      Dan A. Gattis 
          Williamson County Clerk     Williamson County Judge 



  15.
Energy Efficiency
Commissioners Court - Regular Session

Date: 04/28/2009
Submitted
By: Grimes Kathy, Commissioner Pct. #2

Submitted
For: Commissioner Ron Morrison  

Department: Commissioner Pct. #2
Agenda
Category: Regular Agenda Items

Information
Agenda Item
Hear presentation on use of propane for energy efficiency and Clean Air and
take appropriate action if desired for application for Energy Efficiency and Conservation
Block Grant Program (EECBG) and other related energy grants.   

Background
As part of the federal government stimulus package, $209 million has been allocated to
Texas cities, counties and Indian tribes to promote energy efficiency and conservation. 
The Energy Efficiency and Conservation Block Grant Program (EECBG) provides grants
to U.S. local governments, states, territories, and Indian tribes, to fund projects that reduce
energy use and fossil fuel emissions, and that improve in energy efficiency.  Williamson
County was allocated $611,600 through program formulas that used population data from
the 2007 U.S. Census.  The purpose of the Program is to assist eligible entities in
1.  Implementing strategies to reduce fossil fuel emissions in a manner that is
environmentally sustainable and maximizes benefits for local and regional communities; 2.
Reduces the total energy use of the eligible entities; and 3. Improves energy efficiency in
the transportation sector, building sector, or other appropriate sectors.  Deadline for grant
applications are June 25, 2009 at 5:00 PM.

Other grants available are the U.S. Department of Energy/Clean Cities FY09 Petroleum
Reduction Technologies Projects for the Transportation Sector.  The 4-year grant awards
will range from $5 to $15 million.  The City of Austin/Central Texas Clean Cities are
coordinating competitive grant applications on behalf of the region for clean vehicle
funding opportunities available; if interested in participating a letter of intent is due on May
1, 2009.

Also available to Williamson County are grants through the Texas Railroad Commission
for purchase of alternative fuel source vehicles.

Fiscal Impact

From/To Acct No. Description Amount Sort Seq



Attachments
Link: Tax Savings Update
Link: Tax Savings
Link: Green House Gas Report
Link: 
Link: DOE Grant
Link: City of Austin LOI
Link: School Bus Examples
Link: Propane Presentation

Form Routing/Status

Form Started By: Grimes Kathy   Started On: 04/22/2009 08:47
AM

Final Approval Date: 04/23/2009 



Most state and local governments, non-profit agencies 
and users of propane, including forklift operators, will 
be registering for the first time with the Internal Revenue 
Service (IRS) as alternative fuel users so they can claim the 
50-cents-a-gallon propane alternative fuel excise tax credit 
on their bulk fuel purchases used in motor vehicles.  These 
entities can claim the credit if they purchase propane in 
bulk and refuel their own vehicles.  For forklift operators, 
“refueling” is defined as loading a full cylinder onto a 
forklift, regardless of who filled the cylinder.

Registering for the Credit
Each entity wishing to claim 
the credit must register.  To 
register, you must file IRS 
Form 637.  A sample form is 
available at www.propane.
tx.gov.  Once approved, the 
IRS will issue a 637 number 
with “AL” at the end, 
indicating IRS authorization 
to file as an alternative fueler.  
If the entity already has a 
637 number, the entity must 
still file an amended form 
indicating a desire to begin 
claiming the tax credit.

Entities can expect a response 
from the IRS within 20 days 
of filing a correctly filled out 
Form 637.  It’s a good idea 
to send the application via certified mail, in order to have 
a record of when the application was sent and when the 
IRS office received it.  IRS staff will check on the IRS filing 
status of the company officers and/or owners listed on the 
form.  They must be in compliance for the application to 
proceed.

Site Review
After passing the internal review, the Form 637 is 
forwarded to the appropriate IRS field office for an on-site 

inspection.  Within 15 days, an agent will contact the entity 
to schedule a time to review the following information, if 
applicable: 

• W-4 (Employment Tax Reporting)
• IRS Form 2290 (Road Tax for Heavy Vehicles)
• Financial Status
•  Internal Financial Controls, including applicant’s 

past payment history for tax liabilities
• Purchases and Sales of Propane
• List of Propane Suppliers
• Presence of Bulk Storage Tank

Recommendation for 
Approval/Disapproval
Based on the information 
gathered during the on-
site review, the agent will 
recommend Approval 
or Disapproval of the 
registration application.  

637 Number Means 
“You’re Registered”
Entities can expect to the IRS 
to issue them a 637 number 
within three to four weeks 
after the on-site visit.  The 
IRS can frequently expedite 
the process if the entity 
requests it.

Followup Review
Within six to twelve months after receiving a 637 number, 
the IRS will in all likelihood send an agent to conduct an 
on-site review to verify that the registered entity has made 
the propane purchases it reported and has used the fuel 
for motor fuel.   The agent may cross-check with propane 
suppliers on sales to the entity as propane motor fuel.  If 
there is a discrepancy, the IRS can assess penalties and 
pull the 637 registration, which would keep the former 
registrant from claiming the tax credit.

Federal $0.50/Gallon Motor Fuel tax-Credit update  
C l a i m i n g  t h e  C r e d i t  o n  B u l k  P u r C h a s e s  a n d  F o r k l i F t s

50¢ 

per gallon 
tax credit

50¢ 

per gallon 
tax credit



 
SAVE 55.1¢ A GALLON.

CONVERT YOUR 
VEHICLE TO PROPANE.
Besides longer engine life and cleaner air, you’ll save on 

motor fuel excise taxes—55.1 cents on every gallon.  Here’s 
how propane can lower your motor fuel tax bite:

M O T O R  F U E L  E X C I S E  T A X  C O M P A R I S O N

 GASOLINE PROPANE DIFFERENCE

FEDERAL 18.4 ¢* 18.3 ¢  0.1 ¢

STATE 20.0 ¢ 15.0 ¢ 5.0 ¢

Federal Motor Fuel Excise Tax Credit  50 ¢ 50 ¢

                SAVINGS  55.1¢
 

* 0.1¢ per gallon Leaking Underground Storage Tank fund

Propane state motor fuel tax is not collected at the pump.  Users buy an annual prepaid tax decal based on vehicle weight and miles traveled 
(see back).  SCHOOL DISTRICTS and COUNTIES ARE EXEMPT FROM THE STATE PROPANE MOTOR FUEL TAX.  Government agencies and 
non-profit educational organizations are exempt from the federal tax.

Call 1-800-64-CLEAR for more information.



P R E P A I d  L I q U E F I E d  G A S  F E E S
 

Vehicle Weight Class Less than  5000 to 10,000 to 15,000 mi.
  5,000 mi. 9,999 mi. 14,999 mi and over

Less than 4,000 lbs A $  30.00 $  60.00 $  90.00 $  120.00
4,000 to 10,000 lbs B 42.00 84.00 126.00 168.00
10,001 to 15,000 lbs C 48.00 96.00 144.00 192.00
15,001 to 27,500 lbs D 84.00 168.00 252.00 336.00
27,501 to 43,500 lbs E 126.00 252.00 378.00 504.00
43,501 lbs and over F 186.00 372.00 558.00 744.00

Transit co. motor bus* T $ 440.00

Motor vehicle dealer* Z Must pay tax to permitted liquefied gas dealer upon fueling

* Rate not based on weight

Federal Highway Tax:  If an LP-gas supplier delivers LP-gas into the motor fuel tank of 

your vehicle, the supplier must collect federal tax at that time. LP-gas may be delivered to you in 

bulk quantities by your LP-gas supplier, tax free. Then you, as the user, report and pay the federal 

tax direct, as you fill your vehicle(s) from your own bulk storage tank. Internal Revenue Service 

Form 720, “Quarterly Federal Excise Tax Return” is used for this tax reporting.

State Tax decal:  Tax decals are available at the State Comptroller of Public Accounts, 

Capitol Station, Austin, Texas, 78774 or call 1-800-252-1383 for more information.

Texas Railroad Commission
Alternative Fuels Research & Education Division

PO Box 12967
Austin, TX 78711-2967

1-800-64-CLEAR
www.propane.tx.gov
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Executive Summary 
This study quantifies the greenhouse gas profile of propane and other fuels in selected applications. 
Cutting across propane market segments including residential, power generation, engine fuel, agriculture, 
and other applications, this analysis uses energy consumption rates, emissions factors, and equipment 
efficiencies for various energy options to estimate greenhouse gas emissions associated with the use of 
those energy options. The applications analyzed include: 
 

• Distributed Generation 
• Irrigation Pumps 
• Forklifts 
• Medium-Duty Engines 
• Light-Duty Trucks 
• Residential Water Heaters 
• Residential Space Heating 

 
The results of the analysis show that propane is among the most attractive options for avoiding 
greenhouse gas emissions in every application considered. At the point of use, propane has a lower carbon 
content than gasoline, diesel, heavy fuel oil, or ethanol. Natural gas (methane) generates fewer carbon 
dioxide (CO2) emissions per Btu than propane, but natural gas is chemically stable when released into the 
air and produces a global warming effect 25 times that of carbon dioxide. This means that one pound of 
methane produces the same effect on climate change as 25 pounds of carbon dioxide. 

With propane’s short lifetime in the atmosphere and low carbon content, it is advantageous from a climate 
change perspective in comparison to other fuels in many applications. The graphs on the following page 
(p. v) demonstrate propane’s climate change performance across the applications analyzed in this study. 
(Propane emissions = 1, and all other fuels are normalized against it for comparison). 
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I. Purpose of Report 
With the causes of climate change becoming more evident, there is an increased focus on technologies 
and energy sources that can reduce emissions of greenhouse gases. While scientists continue to debate the 
magnitude of potential impacts from climate change, policymakers in the United States and abroad are 
considering options for addressing the issue. As an Environmental Protection Agency (EPA)-approved 
clean alternative fuel, propane offers lower greenhouse gas emissions than many other fuel options 
without compromising performance in a wide range of applications. 

This study quantifies the greenhouse gas profile of propane and other fuels in selected applications. 
Cutting across propane market segments including residential, power generation, engine fuel, agriculture, 
and other applications, this analysis uses energy consumption rates, emissions factors, and equipment 
efficiencies for various energy options to estimate greenhouse gas emissions associated with the use of 
those energy options. The applications analyzed include: 
 

• Distributed Generation 
• Irrigation Pumps 
• Forklifts 
• Medium-Duty Engines 

• Light-Duty Trucks 
• Residential Water Heaters 
• Residential Space Heating 

 
The substantive and carefully documented information in this report is intended to inform policymakers, 
the propane industry, and other interested parties as they make important decisions regarding climate 
change. 
 

II. About Climate Change 
Greenhouse gases keep the earth at a comfortable temperature, allowing most of the energy from the sun 
to pass through the atmosphere and warm the earth while blocking much of the outward radiation from 
the earth. However, increasing concentrations of greenhouse gases in the atmosphere are cause for 
concern. Rather than maintaining equilibrium, high concentrations of greenhouse gases are now affecting 
the global climate system, leading to “climate change.” 
 
Greenhouse Gases Compared to Criteria Air Pollutants 
Greenhouse gases are different than the criteria air pollutants that have been regulated by the EPA since 
1970. Criteria pollutants, which include ozone, nitrogen dioxide, sulfur dioxide, carbon monoxide, lead, 
and particulate matter, are released in the atmosphere from fuel leaks, secondary reactions, or undesired 
side-products during combustion. While these pollutants cause health problems and contribute to smog 
and acid rain, they do not directly contribute to climate change. The amount of criteria air emissions 
depends on several variables including fuel characteristics, combustion conditions, and use of pollution 
control equipment, and it is sensitive to maintenance and operational practices (Climate Leaders 2004). 

In contrast, greenhouse gases are not federally regulated and cause changes to the environment on a 
global scale. Unlike criteria pollutants, the most prevalent GHG – carbon dioxide – is a necessary 
byproduct of fossil fuel combustion. The amount of carbon dioxide released depends not on leaks or side 
reactions, but on the amount of carbon in the fuel and the amount of fuel consumed. While chemically 
reactive criteria air pollutants stay in the air for days or months, greenhouse gases are non-reactive and 
remain in the atmosphere for decades to centuries (Rubin and Rao 2002). 
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Greenhouse Gas Emissions from Fuel Combustion 
In general, lighter hydrocarbons release less carbon dioxide during combustion than heaver hydrocarbons, 
because lighter hydrocarbons consist of fewer carbon atoms per molecule. The mass of carbon dioxide 
released per Btu of fuel – the “carbon content” – is a good first-order indicator of the CO2 emissions 
comparison between fuels. The carbon content for eight common fuels is shown in Table 2.2.   

While it is a good indicator, carbon content 
represents only part of the CO2 emissions equation. 
The amount of fuel consumed plays an equally 
important role. Fuel consumption varies by fuel 
type and technology for each application. For 
example, since diesel (compression) engines are 
generally more efficient than spark-ignition 
engines, some of the CO2 emissions disadvantage 
of diesel compared to other fuels is offset.  
(Further details for estimating CO2 emissions are 
provided in the Methodology section.) 

Small amounts of methane and nitrous oxide are 
also emitted during combustion, though they play 
a minor role in affecting climate change as compared to carbon dioxide. In the U.S., methane and nitrous 
oxide together represent less than 1% of the total CO2-equivalent emissions from stationary combustion 
sources (Climate Leaders 2004). 

The Greenhouse Gas (GHG) footprint of LPG is relatively small compared to other fuels in terms of total 
emissions and emissions per unit of energy consumed. LPG has the lowest on-site emission rate of the 
major energy sources, with the exception of natural gas (see Figure 1). In terms of life-cycle greenhouse 
gas emissions, LPG produces significantly lower emissions than gasoline, diesel, and electricity on a per-
Btu basis. Actual life-cycle emission levels depend on the nature and efficiency of the end-use application, 
however, and therefore must be estimated on an application-specific basis.  

Table 2.2. Carbon dioxide released per Btu 
Fuel Type kg CO2 per 

million Btu 
Natural Gas 52.8 
LPG 62.7 
Ethanol (E85) 66.6 
Motor Gasoline 70.5 
Kerosene 70.7 
Distillate Fuel (Diesel) 72.5 
Residual Fuel (Heavy fuel oil) 78.6 
Bituminous Coal 92.1 
Estimates based on chemical composition of the fuel with 99 percent 
combustion. 
Source: DOE 1994.

Table 2.1. Carbon dioxide and criteria air pollutants have several important 
differences 
 Carbon dioxide Criteria pollutants 

Source of 
emissions 

• necessary byproduct of 
combustion 

• fuel leak or undesired side 
product of combustion 

Regulation • currently unregulated at federal 
level in the U.S. 

• federally regulated by Clean Air 
Act 

Quantity 
released 

• depends mainly on carbon 
content of fuel and amount of fuel 
consumed 

• depends on many factors 

Scale of 
impact • global  • local or regional  

Lifetime in 
atmosphere • decades to centuries • days to months 
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LPG represents a small but important part of the U.S. energy consumption. Figure 3 shows the 
contribution of the major fuels (U.S. EPA 2007) and LPG represents 1.53% of energy consumed in the 
U.S. in 2005. 

Figure 2: 
 

 
 
Sources: DOE 1994, EPA 2007, GREET 2007 
On-site emissions estimates based on chemical composition of the fuel with 99 percent combustion. 
Actual life-cycle emissions vary by application; in many cases, electricity provides more useful energy on a per-Btu basis.   

Figure 1: 
 

 
Sources: DOE 1994, EPA 2007 
On-site emissions estimates based on chemical composition of the fuel with 99 percent combustion. 
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Figure 4: Shares of Greenhouse Gas 
Emissions (2005) 

 (Total: 7,260 million MT C02) 
 

Figure 5: Shares of Energy-Related 
Greenhouse Gas Emissions (2005) 

 (Total: 5,751 million MT C02) 

Source: EPA 2007 Source: EPA 2007 

Because of LPG’s relatively low GHG emission rate, its 
share of GHG emissions is smaller than its share of energy 
supply. Figure 4 shows the relative contribution to total U.S. 
GHG emissions by fossil fuel combustion and from other 
sources. CO2 emissions from fossil fuel combustion 
represent 79% of total emissions, while LPG combustion 
represents only 1.05% of total U.S. emissions. 

The balance of emissions (21%) is from industrial processes 
that emit CO2 directly (i.e., cement kilns), methane (i.e., 
landfills and natural gas leaks), nitrous oxide (i.e., 
agricultural fertilizer), and fluorine-containing halogenated 
substances (i.e., hydrofluorocarbons (HFCs), 
perfluorocarbons (PFCs), and sulfur hexafluoride (SF6) 
from refrigerants and industrial processes). 

Figure 5 illustrates the relative contribution to total energy-
related CO2 emissions for the U.S. in 2005. Although LPG 
contributes 1.53% of the U.S. energy supply, its share of 
energy-related CO2 emissions is 1.32%. Coal, the highest-
emitting major fuel, represents 28.2% of the U.S. energy 
supply and 36.4% of energy-related CO2. 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
Propane’s Effect on Climate Change 
Propane is not a direct greenhouse gas when released into the air. Propane vapor is unstable in the 
atmosphere—it is chemically reactive and commonly removed by natural oxidation in the presence of 
sunlight or knocked down by precipitation. It is also removed from the atmosphere faster than it takes for 

Figure 3: Shares of U.S Energy 
Consumption (2005) 
 (Total: 78,742 trillion Btu) 

 

 
Source: EPA 2007
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it to become well-mixed and have impacts on global climate. Current measurements have not found a 
global climate impact from propane emissions.1,2  

When used as a fuel, propane does emit carbon dioxide and small amounts of nitrous oxide and methane. 
Upstream extraction and production of fuels such as propane from natural gas or crude oil generates 
greenhouse gas emissions, and end-use combustion of any hydrocarbon releases carbon dioxide as 
discussed above. However, compared to conventional fuel supplies, propane generates fewer GHG 
emissions in almost every application. At the point of use, propane has a lower carbon content than 
gasoline, diesel, heavy fuel oil, or ethanol (Table 2.2). Natural gas (methane) generates fewer CO2 
emissions per Btu than propane, but natural gas is chemically stable when released into the air and 
produces a global warming effect 25 times that of carbon dioxide. This means that one pound of methane 
produces the same effect on climate change as 25 pounds of carbon dioxide. 

With propane’s short lifetime in the atmosphere and low carbon content, it is advantageous compared to 
other petroleum fuels in many applications. 

Upstream vs. End-Use Emissions 
When quantifying the greenhouse gas emissions that result from the use of energy, it is important to 
distinguish between the emissions released at the location where the energy is consumed and the 
emissions released as a result of extracting and processing a refined and usable energy product to that 
location. The fuel lifecycle begins where the raw feedstock is extracted from the well or mine and ends 
where the fuel is consumed to power a vehicle, appliance, or other technology. 

Emissions released at the point of use are termed “end-use emissions,” while those emissions that occur 
along the delivery pathway are termed “upstream emissions.” Upstream emissions include all emissions 
resulting from the recovery, processing, and transport of fuel to the point of delivery to the end-user. 

Energy use is not the only source of upstream emissions. Other production processes also release 
greenhouse gases. For example, the growing of crops for biofuels production requires the application of 
nitrogen fertilizer, which causes the formation of nitrous oxide, while natural gas refining causes the 
release of fugitive emissions of methane. These processes have been quantified by the Greenhouse Gases, 
Regulated Emissions, and Energy Use in Transportation (GREET) Model (GREET 2007), making it a 
valuable tool for comparative lifecycle analyses of fuel systems. 

The inclusion of upstream emissions in an analytical comparison of different fuel options can have a 
significant impact on the results. Limiting the comparison to end-use emissions only, for example, can 
give the impression that electricity, with zero end-use emissions, is an energy source with no greenhouse 
gas emissions. Limiting the analysis to end-use emissions would therefore mask the very large fraction of 
upstream emissions caused by the combustion of fossil fuels for the purpose of electricity generation. 

This analysis is intended to give a full lifecycle accounting of greenhouse gas emissions resulting from 
the use of propane and other fuels for specific applications. By reporting upstream and end-use emissions 
separately, it is intended that this report will provide a better picture of the impacts of different fuels, and 
a more useful and informative data set than would be provided by aggregating emissions or restricting the 
analysis to end-use emissions only. 

 

                                                      
1The Intergovernmental Panel on Climate Change (IPCC) reports that “Given their short lifetimes and geographically varying 
sources, it is not possible to derive a global atmospheric burden or mean abundance for most VOC from current measurements.”  
VOCs explicitly include propane (IPCC TAR 2001). 
2While VOCs participate in the formation of tropospheric ozone, the climate effect from ozone is not highly understood by 
scientists and is not one of the six greenhouses gases being considered for regulation by Congress. 
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III. Methodology 
This section describes the general methodology used for all applications. Application-specific 
assumptions are provided in Appendix B. 

Basis for Comparison of Applications 
Ten different propane applications were analyzed in order to quantify the lifecycle greenhouse gas 
emissions of propane fuel systems compared to other fuels. These ten applications were selected to 
represent not only a variety of market sectors, but also a range of market shares – from well-established 
propane markets such as forklifts to emerging propane technologies such as the propane-powered light-
duty truck. 

Each propane technology was compared to alternative fuels commonly used for the same application. 
Operational variables such as size, hours of operation, and frequency of use were chosen to represent an 
average or typical use of the technology. Data were obtained from published test results, vendor-supplied 
specifications, and government studies, and were supplemented with other sources to determine what 
constituted a typical use. These sources were also used to estimate the energy efficiency of each fuel 
system. For most applications, the efficiencies were used to determine the amount of fuel needed to 
deliver an equivalent energy service (e.g., miles traveled or heat supplied) for propane and for each 
competing fuel option. For some fuels, such as electricity, energy efficiency differences from propane are 
the result of two different technology designs. In other instances, however, there are only slight 
differences in technology design between the propane-configured technology and alternate fuel 
configurations. Where application-specific data was not available, the relative efficiencies of the fuel 
systems under comparison were based on efficiencies reported for similar technologies. 

Upstream Analysis 
Upstream emissions as defined in this analysis are the sum of all emissions resulting from the recovery, 
processing, and transport of fuel from wellhead to the point of delivery to the end-user. These emissions 
are conveniently quantified by the GREET Model, which was used to estimate the upstream portion of the 
lifecycle GHG emissions of each fuel system evaluated in this study. The model is used to calculate 
emissions, in grams per million Btu, of multiple pollutants, including the three greenhouse gases 
evaluated in this study: carbon dioxide (CO2), methane (CH4), and nitrous oxide (N2O). Table 3.1 gives 
the upstream emission factors used in this study, which were obtained by running the GREET model. 

Table 3.1. Upstream emissions factors (grams per million Btu) 

 CO2 CH4 N2O 
Total CO2 
equivalent 

LPG 8,938 115 0.16 11,855 
NG* 5,407 239 0.09 11,397 
CNG 12,207 248 0.19 18,455 
Electricity  219,707 296 3.12 228,036 
Gasoline 17,476 109 1.31 20,595 
Diesel 16,629 105 0.27 19,346 
E85 -6,810 114 36.08 6,789 
* Model output for CNG with compression efficiency set to 100% (removing emissions 
from compression).  
Source: GREET 2007 

 
Upstream emission factors will vary depending on the model’s input parameters. These parameters 
include the type, fractional share, and efficiency of power plants used to generate electricity; market 
shares of different fuel formulations; fuel feedstock shares and refining efficiencies; and fuel 
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transportation mode, distance, and mode share. For all fuels except uncompressed natural gas, the default 
parameter values in the model were used to calculate upstream emission factors. 3 

The upstream emissions associated with LPG production depend on its feedstock – natural gas or crude 
oil. LPG is separated from natural gas during production and from crude oil during refining. The model 
attributes to LPG, on a Btu-fractional basis, emissions produced from the recovery and refining of these 
feedstocks before the separation of LPG.4 As a result, the upstream emissions attributed to LPG depend 
on the relative contribution of natural gas and crude oil to LPG production. The feedstock shares for LPG 
used for this analysis are 60% from natural gas and 40% from crude, which are the default values in 
GREET. LPG produced from crude oil has slightly higher GHG emissions than LPG produced from 
natural gas refining.  

Table 3.2 shows the formulas used to calculate total upstream GHG emissions. Upstream emission factors 
(in grams per million Btu) were multiplied by total fuel consumption required by each fuel system (in 
million Btu) in order to obtain total upstream emissions for CO2, CH4, and N2O. The total mass of each 
gas was multiplied by its global warming potential (GWP). Total upstream emissions of GHGs, in metric 
tons of CO2 equivalent, was obtained by summing the terms. The values used for global warming 
potential were those developed by the Intergovernmental Panel on Climate Change (IPCC 2007). 
Following the widely accepted convention established by the IPCC, results were reported in metric tons 
of CO2 equivalent.  

 
End-use Analysis 
End-use emissions are specific to the technology used for each application, and therefore different sources 
were necessary to estimate various end-use emission factors. The U.S. Department of Energy and the 
Environmental Protection Agency publish end-use carbon content emission factors for a number of 
different technologies, and were the source of some of the end-use emission factors used in the 
applications analyzed. Other sources of end-use emission factors include Delucchi 2000 and GREET 

                                                      
3 GREET is designed to quantify the lifecycle emissions of vehicles, and because vehicles using natural gas run on 
compressed natural gas (CNG), the model does not allow the user to select uncompressed natural gas as a fuel 
choice. Some applications in this study, however, required the comparison of propane to uncompressed natural gas. 
Because the compression of natural gas requires a significant amount of energy (and therefore adds to its upstream 
emissions), the GREET model input for natural gas compression efficiency was set to 100% in order to remove the 
emissions associated with compression. Compression efficiency as defined by the GREET model is equal to 
HV/(energy in + HV), where HV is the heating value of the fuel.  Setting efficiency at 100% therefore makes energy 
in equal to zero. 
4 In other words, all products produced from either crude or natural gas are assumed to begin their lifecycle at the 
wellhead, even though they have not been physically separated from the feedstock.  If a given product stream 
represents 5% of the Btu content of the feedstock, for example, then that product is assigned 5% of the emissions 
attributed to the feedstock before refining and separation.   This method of assigning emissions is not influenced by 
the economic value of the product or feedstock. 

Table 3.2.  Upstream GHG emissions 
 
For each fuel: 
metric tons (GHG) = grams (GHG)/MMBtu (fuel) * MMBtu of fuel consumed  / 106 
 
Total metric tons of CO2 equivalent = metric tons CO2*(1) + metric tons CH4*(25) + metric tons 
N2O*(298) 
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2007. For vehicle applications, end-use emission factors were based on those used in the GREET model 
for 2005 model year vehicles.5 
 
Total end-use emissions were obtained in the same way as total upstream emissions, by summing the 
GWP-adjusted end-use emissions of CO2, CH4, and N2O. Unlike upstream emissions factors, however, 
the units used for end-use emission factors depended on the application. While Btu-based emission 
factors were applied to some of the applications, the total mass of GHGs emitted from light- and mid-duty 
trucks was calculated on a grams-per-mile basis, rather than a grams-per-mmBtu basis. The formulas used 
to calculate end-use emission factors are shown by application in Table 3.3. 
 

 

                                                      
5 These emission factors were obtained from the spreadsheet “greet1.7.xls.”  Vehicle performance data is tabulated 
for every fifth model year. The user must select the year 2015 to get performance data for 2010 model year vehicles. 

Table 3.3.  End-use GHG emissions 

Water heaters, forklifts, irrigation pumps, space heaters: 
For each fuel: 
metric tons (GHG) = grams (GHG)/MMBtu (fuel) * MMBtu of fuel consumed / 106 

Light-duty trucks, mid-duty trucks: 
For each fuel: 
metric tons (GHG) = grams (GHG)/mile * miles traveled / 106 

All applications: 
Total metric tons of CO2 equivalent = metric tons CO2*(1) + metric tons CH4*(25) + metric tons 
N2O*(298) 
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IV. Summary of Findings 
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V. Applications 
The following pages present a series of one-page summaries for the ten applications considered in this 
study. Each summary contains energy end-use data, market data, and a comparison of the climate change 
effects of fuels used in the application. The summaries also include a listing of key assumptions and 
references. A complete list of assumptions and references for each application is shown in Appendix B.   
 
• Distributed Generation – Distributed generation (DG) technology provides electricity to off-grid 

areas and serves as a backup source of power for hospitals, factories, telecommunication centers, 
and other crucial operations. In total, approximately 12.3 million DG units are currently installed in 
the U.S., running mainly on diesel fuel, although the use of systems that use propane and natural 
gas are rapidly growing. 

• Irrigation Pumps – U.S. farms rely on approximately 500,000 irrigation pumps to deliver water 
from reservoirs, lakes, streams, and wells for crop production. The majority of irrigation pumps 
operate using electric motors and diesel fuel. The smallest pumps are often operated by electric 
motors, while higher capacity wells tend to be operated by diesel, natural gas, and propane engines. 

• Forklifts – Unlike most vehicles, forklifts use fuel not only for vehicle propulsion but also for load 
lifting work. Indoor air quality concerns restrict the use of diesel for heavy-duty jobs; electric 
forklifts are normally used for light-duty jobs, while propane can be used for both. 

• Medium-Duty Engines – Medium-duty engines are used for many commercial and municipal 
vehicles, including school buses. Diesel currently fuels the majority of school buses in the U.S., 
despite the EPA considering its exhaust as one of the air pollutants that pose the greatest risks to 
public health. Many school districts have been moving to alternative fuels such as propane and 
compressed natural gas to address this issue. 

• Light-Duty Trucks – Light-duty trucks, such as the Ford F-150, constitute a significant portion of 
the U.S. vehicle fleet. While gasoline fuels the majority of light-duty trucks in the U.S., ethanol 
(E85) and propane have gained greater use in recent years. 

• Residential Water Heaters – Residential water heaters include both tank storage units as well as 
instantaneous (“tankless”) water heaters. Both types of water heaters can be gas-fueled or electric. 
Fuel oil and solar power are also used for storage tank water heating. 

• Residential Space Heating – Homes are most commonly heated by either a centralized system that 
moves warm air through ducts, or by separate heating units (usually electric) distributed throughout 
the home. Furnaces can be gas-fired (natural gas or propane), oil-fired, or electric. Nearly five 
million U.S. households rely on propane for home heating (EIA 2001). 
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Distributed Generation 
Distributed generation (DG) refers to the production of electricity at or near the point at which the power 
is used. Distributed generators are used in residential and industrial sectors as a prime source of electricity 
or as a backup source in case of emergency. Prime generators are often used in remote areas not reached 
by the power grid, or by users that require greater reliability than the local utility can provide. Backup 
generators include standby supply for hospitals, factories, telecommunication centers, and other critical 
operations. 

Generation capacities for onsite usage typically range from a few kilowatts to several hundred kilowatts. 
Types of DG that are fueled by propane include microturbines, generator sets (gensets), polymer 
electrolyte membrane (PEM) fuel cells and solid oxide fuel cells (SOFC).1 Microturbines operate like jet 
engines that produce electricity instead of thrust, while gensets consist of a combustion engine driving an 
electrical generator. Fuel cells generate electricity by the chemical combination of fuel and oxygen. GHG 
emissions analyses were conducted for three combinations of capacities, operating use (prime/standby), 
and type (microturbine/genset), and are intended to present an emissions profile representative of 
common distributed generation use. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

In total, there are approximately 12.3 million DG 
units installed in the U.S. with an aggregate capacity 
of 222 GW (DG Monitor 2005). In the commercial 
sector, about 5% of businesses have the ability to 
generate electricity onsite, with 78% of those 
businesses using DG for emergency backup 
generation (EIA 2006). Most of the installed DG 
capacity is combustion gensets, with alternative 
types of DG rapidly growing. The microturbine 
industry is an emerging technology, with the leading 
supplier – Capstone – having delivered about 2,500 
units (30 kW and 60 kW units) (Gas Plants, Inc. 2006). 

Annual Greenhouse Gas Lifecycle Emissions per unit 
(metric tons CO2 equivalent) 

30 kW prime microturbine 
 Total End-use Upstream 

Diesel 106 84.3 22.0 
Natural gas 74.8 62.7 12.1 

LPG 85.2 72.3 12.9 
 

100 kW standby genset 
 Total End-use Upstream 

Diesel 1.88 1.50 0.39 
Natural gas 1.51 1.27 0.24 

LPG 1.63 1.38 0.24 
 

200 kW prime genset 
 Total End-use Upstream 

Diesel 417 331 86.0 
Natural gas 370 311 58.5 

Propane 398 338 59.2 

Key Assumptions
1. Energy use is based on vendor specs for power-only 

(no CHP) 60Hz gensets operating at 100% 
nameplate load for 7 hours per day for prime and 20 
hours per year for standby. 

2. Emissions from point of extraction to point of use 
based on GREET model. 

See Appendix B for full list of assumptions and 
references. 

Footnotes 
1. GHG emission profiles for PEMs and SOFCs have not 

been separately evaluated in this study. 
2. Representative generators for 30 kW microturbines: 

Capstone C30 Liquid Fuel, Capstone C30 Natural Gas; 
100kW genset: John Deere J150U, Cummins 100GGHH; 
200kW genset: Armstrong AJD200, Caterpillar G3508 

Market Data Energy End-Use Data 

Climate Change Comparison 

Performance and Energy Use Characteristics of 
Representative DG2  

Fuel Electrical 
Efficiency, 
HHV (%) 

Energy Use 
(MMBtu/unit/yr) 

30 kW prime microturbine 
Diesel 22.7 1151 
Natural gas 23.6 1107 
LPG 23.6 1107 
  

100 kW standby genset  
Diesel 33.5 20.3 
Natural gas 31.0 22.0 
LPG 32.7 20.9 
 

200 kW prime genset  
Diesel 38.8 4493 
Natural gas 32.5 5359 
LPG 34.2 5091 
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Diagram of centrifugal irrigation pump. 
Source: Scherer 1993. 

Irrigation Pumps 
Irrigation pumps deliver water from reservoirs, lakes, streams, and wells to farm fields for crop 
production. Most irrigation pumps are centrifugal, driven by an engine connected to the drive shaft (see 
diagram). The energy required to run a pump is measured in terms of 
fuel consumption or electric power use of the engine driving the 
shaft. Most irrigation pumps range in size from 30 to 300 hp and 
operate at a steady speed and load for many hours, often 24 to 48 
hours nonstop. The effectiveness in converting fuel or electricity to 
mechanical power to drive the irrigation pump varies based on the 
type of engine, operating conditions, engine load, and 
maintenance. This emissions analysis compares properly loaded 
and maintained 100 hp engines driving centrifugal irrigation 
pumps. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

Drive shaft connected to engine

In the U.S. there are approximately 500,000 
irrigation pumps, powered by fuels and electricity. 

Other, 400

Gasoline, 6,000

Natural Gas, 42,000

Propane, 18,000

Diesel, 112,600

Electricity, 319,000

 
The smallest pumps are often operated by electric 
motors, while higher capacity wells tend to be 
operated by diesel, natural gas, and propane engines.  
Source: USDA 2004. 

Energy Use from 100hp Irrigation Pumps 
(MMBtu/unit/yr) 

Fuel 
Fuel Use 

Rate Source 
Ethanol 
(E85) 829 

Smajstrla and Zazueta 2003; 
DOE-EPA 2007. 

Diesel 704 Smajstrla and Zazueta 2003. 
Gasoline 829 Smajstrla and Zazueta 2003. 
Natural gas 843 Evans, Sneed, and Hunt 1996. 
LPG 767 Smajstrla and Zazueta 2003. 
Electricity 217 Smajstrla and Zazueta 2003. 

 

Annual Greenhouse Gas Lifecycle 
Emissions for 100hp Irrigation Pump 

(metric tons CO2 equivalent) 

Fuel Total 
End-
use 

Up-
stream

Electricity 49.3 0 49.3 
Natural gas 56.8 47.5 9.2 
Ethanol (E85) 58.5 57.3 1.1 
LPG 59.1 50.2 8.9 
Diesel 65.1 51.6 13.5 
Gasoline 77.4 60.5 16.9 

 
(a) Credit is given to biodiesel for carbon sequestration during crop production 

Key Assumptions
1. Upstream emissions (from point of extraction to point of 

use) are based on GREET model. 
2. Emissions at point of use are based on 100 hp irrigation 

pump operating 749 hours per year. 
 
See Appendix B for full list of assumptions and references. 

Market Data Energy End-Use Data

Climate Change Comparison 

Water outlet to field 

Water inlet 
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Forklifts 
Forklifts are used to move and stack loads, usually in warehouses. Unlike most vehicles, fuel is used not 
only for vehicle propulsion (with maximum speeds usually between 10-15 mph), but also for load lifting 
work. A large variety of forklifts can run on propane. Other fuels commonly used for forklifts are 
electricity, compressed natural gas (CNG), gasoline, and diesel. Fuel choice may depend on load size and 
air quality concerns – electric forklifts are normally used for light-duty jobs, while diesel fuel is typically 
used for extremely heavy-duty loads and is restricted to outdoor use for air quality reasons. Propane is 
used for both light- and heavy-duty applications. 
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Forklift Units Shipped: 
Electric (■) vs. Propane (■) 

 
Source: ITA 2006 

Fuel 
MMBtu per forklift per 
year 

Electric 26 
LPG 88 
CNG 92 
Diesel 74 
Gasoline 90 

 
Based on an average LPG forklift using 973 
gallons per year (Delucchi 2000) and under 100 
horsepower. 
 
 

 
Metric tons CO2 equivalent per 
forklift per year 

Fuel Total End-use 
Up-

stream 
Electric 5.8 0.0 5.8 
LPG 7.1 6.1 1.0 
CNG 7.2 5.6 1.7 
Diesel 7.3 5.9 1.4 
Gasoline 8.8 7.0 1.9 

 
(Note: Totals may not add due to rounding) 

Key Assumptions
1. Assumes as in Delucchi 2000 that two-

thirds of forklift energy use goes to vehicle 
propulsion and one-third goes to lifting. 

2. For forklifts powered by fuels other than 
propane, the relative efficiencies of lifting 
and propulsion compared to a propane-
based system were used to estimate the 
fuel consumption of those vehicles. 

3. Thermal engine efficiencies estimated by 
Delucchi were used to calculate fuel 
required for lifting work. 

4. Relative fuel efficiencies used by the 
GREET model for 6000-8500 lbs. GVW 
vehicles were used to calculate fuel 
required for propulsion. 

 
See Appendix B for full list of assumptions and 
references. 

Market Data Energy End-Use Data 

Climate Change Comparison 
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Medium-Duty Engines 
Medium-duty engines are used for many commercial and municipal vehicles, including school 
buses. Diesel currently fuels the majority of school buses in the U.S. today, despite the fact that exposure 
to diesel exhaust is known to cause a number of adverse health effects. Diesel exhaust is also among the 
air pollutants considered by the EPA to pose the greatest risks to public health (CARB 1998, EPA 2003).  
As a consequence, many school districts across the country have been looking for alternatives to diesel in 
order to fuel their school bus fleets. A propane-powered school bus using an EPA-certified 8.1L Liquid 
Propane Injection (LPI) system is one such alternative. 
 
 

There are approximately 450,000 school 
buses transporting 24 million school 
children each school day (School Bus Fleet 
2007). Propane fuels more than 1,400 of 
those school buses in the United States 
(PERC 2000). 

Fuel MMBtu per bus per year 
Diesel  189 
LPG 240 
CNG 252 
Gasoline 240 

 
Based on a standard size (Type C) school bus 
traveling 9,000 miles per year. 

  
Metric tons CO2 equivalent per 
bus per year 

Fuel Total End-use 
Up-

stream 
Diesel  17.5 13.9 3.7 
LPG 17.9 15.1 2.8 
CNG 18.7 14.0 4.7 
Gasoline 22.0 17.0 4.9 

 
(Note: Totals may not add due to rounding) 

Key Assumptions
1. Assumes fuel efficiencies for diesel and CNG 

buses reported in ANTARES Group 2004. 
2. Fuel efficiencies for LPG and gasoline 

vehicles were estimated by applying the ratio 
of fuel efficiencies used by the GREET model 
for 6000-8500 lbs. GVW vehicles (the largest 
size class in the model) to CNG school bus 
fuel efficiency reported by ANTARES Group.  

 
See Appendix B for full list of assumptions and 
references. 

 

Market Data Energy End-Use Data

Climate Change Comparison 
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Light-Duty Trucks 
Light-duty trucks, such as the Ford F-150, constitute a significant portion of the U.S. vehicle fleet. While 
gasoline fuels the majority of light-duty trucks in the U.S., ethanol (E85) and propane have gained greater 
use in recent years. The Roush F-150 pickup uses Liquid Propane Injection (LPI) technology to make the 
F-150 a dedicated propane vehicle. Using an engine computer specifically calibrated for propane, the LPI 
system directly replaces the OEM gasoline injection system. The propane-powered F-150 offers the same 
performance as a gasoline-powered pickup truck. Ethanol (E85) may also be used in Ford’s flex-fuel 
model of the F-150, which can be fueled by either regular gasoline or E85. E85 is composed of 85% 
ethanol and 15% petroleum by volume. 

The Ford F-series pick-up trucks have been 
the top-selling vehicle in the United States 
for 25 consecutive years, with close to 
1,000,000 vehicles sold in each of the past 
several years (Forbes.com 2006). 

Fuel 
MMBtu per vehicle per 
year 

LPG 75 
E85 75 
Gasoline 75 

 
Based on a pickup truck traveling 10,000 miles 
per year. 

  
Metric tons CO2 equivalent per 
vehicle per year 

Fuel Total 
End-
use Up-stream 

LPG 5.6 4.7 0.9 
Ethanol (E85) 5.7 5.2 0.5 
Gasoline 6.9 5.3 1.5 

 
(Note: Totals may not add due to rounding) 

Key Assumptions
1. Fuel efficiencies used by the GREET 

model for 6000-8500 lbs. GVW vehicles 
were used to calculate fuel use for 
equivalent miles traveled. See appendix for 
values. 

2. GHG emissions factors for E85 are 
specifically for combustion in a flex-fuel 
vehicle. 

 
See Appendix B for full list of assumptions and 
references. 
 

Market Data Energy End-Use Data

Climate Change Comparison 
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Residential Water Heaters 
Propane residential water heaters include both tank storage units as well as instantaneous (“tankless”) 
water heaters. While storage water heaters keep a constantly available supply of hot water, tankless units 
heat water as it is supplied to the end user. Both storage and tankless units can be gas-fueled or electric. 
Gas water heaters are designed to run on either propane or natural gas. Fuel oil and solar power, however, 
are only used for storage tank water heating. Solar water heaters frequently use electricity to pump water 
through the collector, and solar water heating systems almost always require a conventional heater as a 
backup for cloudy days (DOE 2005d). Heat pump water heaters use electricity to move heat rather than 
generate it directly. They are more efficient than electric water heaters but very few are commercially 
available. 
 

Residential water heaters installed in 
the U.S. by fuel type (million units) 

Natural 
Gas, 58.2

Solar, 1.2
Fuel Oil, 

4.7

LPG, 3.0

Electricity 
41.6

 
 
Sources: EIA 2001, NREL 1998 
Includes all types of water heaters. 

Storage tank heater

Fuel 
MMBtu per unit per 
year 

Solar w/ LPG backup 7 
LPG 16 
Natural gas 16 
Heat pump 5 
Fuel oil 16 
Electricity 11 

Tankless water heater 

Fuel 
MMBtu per unit per 
year 

Natural gas 12 
LPG 12 
Electricity 11 

 
Based on equal hot water delivery compared to 
a propane storage water heater using an average 
15.8 MMBtu/yr (EIA 2001), equal to 173 
gallons of LPG per year. 

Market Data Energy End-Use Data

Storage tank heater 

  
Metric tons CO2 equivalent 
per unit per year 

Fuel total 
end-
use 

up-
stream 

Solar w/ LPG 
backup 0.5 0.3 0.2 
LPG 1.0 0.8 0.2 
Natural gas 1.0 0.8 0.2 
Heat pump 1.1 0.0 1.1 
Fuel oil 1.4 1.1 0.3 
Electricity 2.5 0.0 2.5 

Tankless water heater 

  
Metric tons CO2 equivalent 
per unit per year 

Fuel total 
end-
use 

up-
stream 

Natural gas 0.8 0.7 0.1 
LPG 0.9 0.8 0.1 
Electricity 2.4 0.0 2.4 

Key Assumptions
1. Energy efficiencies based on the highest 

energy factor reported in the GAMA 
Directory of Certified Efficiency Ratings 
(GAMA 2006). Solar water heater energy 
efficiency based on DOE 2005c. 

2. Fuel consumption of propane storage tank 
heater based on average residential energy 
consumption for water heating.  Tankless 
propane fuel consumption based on 
relative efficiency compared to a tank 
heater.  See appendix for efficiency values 
(energy factors) used. 

3. Solar water heater uses electricity for fluid 
circulation. Solar water heater delivers 
60% of water heating load with remaining 
40% from a backup LPG system. 

 
See Appendix B for a full list of assumptions 
and references. 

Climate Change Comparison 
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Residential Space Heating 
Homes are most commonly heated by either a centralized system that moves warm air through ducts or by 
separate heating units (usually electric) distributed throughout the home. Furnaces can be gas-fired, oil-
fired, or electric; most gas furnaces can be fueled by either natural gas or propane. Heat pumps use 
electricity to heat air, but do so by moving heat rather than generating heat by electrical resistance. This 
makes heat pumps more efficient than electric radiators, and allows them to deliver more heat energy than 
they use in electricity. 

Because boilers have the same range of energy efficiencies as furnaces, they were not added to the 
analysis, but their greenhouse gas emissions can reasonably be assumed to be comparable to those of 
furnaces. Similarly, a number of different electric resistance heating units can be used to heat rooms, but 
because they all convert nearly 100% of electricity into useful heat, their emissions impact will be similar 
to electric baseboard heating. 
 
 
 Households in the U.S. by main space-

heating fuel (million households) 

Natural 
Gas, 59.1Electricity 

30.9

LPG, 4.9
Other, 

3.0

Fuel Oil, 
8.0

 
Source: EIA 2001 

Fuel 
MMBtu per heating 
system per year 

LPG Furnace 47 
Natural Gas Furnace 47 
Electric Heat Pump 15 
Fuel Oil Furnace 53 
Electric Baseboard 38 
Electric Furnace 44 

 
Based on a furnace delivering 38 million Btu of 
useful heat, typical of a furnace in a winter 
climate zone such as the mid-Atlantic. 

 
Metric tons CO2 equivalent per 
heating system per year 

Fuel Total End-use 
Up-

stream 
LPG Furnace 3.1 2.5 0.6 
Natural Gas 
Furnace 3.1 2.5 0.6 
Electric Heat 
Pump 3.5 0.0 3.5 
Fuel Oil 
Furnace 4.9 3.9 1.0 
Electric 
Baseboard 8.7 0.0 8.7 
Electric 
Furnace 10.1 0.0 10.1 

 

Key Assumptions
1. Estimated useful heat delivered by a 

propane furnace was 38 million Btu, and 
was based on an average energy 
consumption of 52.6 million Btu per year 
of propane in a region with 4000-5499 
heating degree days (EIA 2001) after 
estimated average efficiency (15%) and 
duct losses (15%) were applied. 

2. Energy efficiencies based on the highest 
annual fuel utilization efficiency (AFUE) 
reported in the GAMA Directory of 
Certified Efficiency Ratings (GAMA 
2006) for gas and fuel oil furnaces with 
greater than 60,000 Btu-hour ratings. 

3. Assumed 100% conversion efficiency of 
electric heaters and electric furnaces. 

See Appendix B for full list of assumptions and 
references. 

Market Data Energy End-Use Data 

Climate Change Comparison 
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VI. Appendix A – Glossary 
Carbon dioxide (CO2) equivalent 
The amount of carbon dioxide by weight emitted into the atmosphere that would produce the same 
estimated radiative forcing as a given weight of another radiatively active gas. Carbon dioxide equivalents 
are computed by multiplying the weight of the gas being measured (for example, methane) by its 
estimated global warming potential (which is 21 for methane). "Carbon equivalent units" are defined as 
carbon dioxide equivalents multiplied by the carbon content of carbon dioxide (i.e., 12/44) (EIA 2007). 
 
End-use 
Pertaining to the ultimate consumption of energy or fuel (adapted from “end user,” EIA 2007). 
 
Global Warming Potential (GWP) 
An index used to compare the relative radiative forcing of different gases without directly calculating the 
changes in atmospheric concentrations. GWPs are calculated as the ratio of the radiative forcing that 
would result from the emission of one kilogram of a greenhouse gas to that from the emission of one 
kilogram of carbon dioxide over a fixed period of time, such as 100 years (EIA 2007). 
 
Greenhouse Gases (GHG) 
Those gases, such as water vapor, carbon dioxide, nitrous oxide, methane, hydrofluorocarbons (HFCs), 
perfluorocarbons (PFCs) and sulfur hexafluoride, that are transparent to solar (short-wave) radiation but 
opaque to long-wave (infrared) radiation, thus preventing long-wave radiant energy from leaving Earth's 
atmosphere. The net effect is a trapping of absorbed radiation and a tendency to warm the planet's surface. 
(EIA 2007). 
 
Lifecycle 
The process from raw material acquisition (including exploration and production) through end-use by the 
consumer. 
 
Radiative forcing 
A change in average net radiation at the top of the troposphere (known as the tropopause) because of a 
change in either incoming solar or exiting infrared radiation. A positive radiative forcing tends on average 
to warm the earth's surface; a negative radiative forcing on average tends to cool the earth's surface. 
Greenhouse gases, when emitted into the atmosphere, trap infrared energy radiated from the earth's 
surface and therefore tend to produce positive radiative forcing (EIA 2007). 
 
Upstream 
Pertaining to any process, or the sum total of processes, used to produce or deliver energy up to the point 
of consumption by the end-user. Concerns all processes used in the transformation of raw feedstock into 
fuel, including raw material extraction, processing, transportation, distribution, and storage (adapted from 
diagram, Argonne National Laboratory 2007). 

 



 
 

      24  Propane’s Greenhouse Gas Emissions: A Comparative Analysis 

 

VII. Appendix B – Assumptions and References 
About Climate Change 
References 
Climate Leaders. 2004. Direct Emissions from Stationary Combustion Sources. Climate  
Leaders Greenhouse Gas Inventory Protocol Core Module Guidance. U.S. Environmental Protection 
Agency (EPA) (October). http://www.epa.gov/climateleaders/docs/stationarycombustionguidance.pdf 
 
Intergovernmental Panel on Climate Change (IPCC). 2001. Atmospheric Chemistry and Greenhouse 
Gases. Climate Change 2001: The Scientific Basis. http://www.grida.no/climate/ipcc_tar/wg1/pdf/TAR-
04.PDF 
 
Rubin, Edward S. and Anand B Rao. 2002. A Technical, Economic and Environmental Assessment of 
Amine-based CO2 Capture Technology for Power Plant Greenhouse Gas Control. Technical Progress 
Report, prepared by Center for Energy and Environmental Studies, Carnegie Mellon University, 
Pittsburgh, PA, for U.S. Department of Energy, National Energy Technology Laboratory, Pittsburgh, PA, 
DOE/DE-FC26-00NT40935 (October). http://www.iecm-
online.com/ESRubin/esr%20papers/2001f%20Rao%20and%20Rubin%20DOENETL%20Oct.pdf 
 
U.S. Department of Energy (DOE). 1994. Sector-Specific Issues and Reporting Methodologies 
Supporting the General Guidelines for the Voluntary Reporting of Greenhouse Gases under Section 
1605(b) of the Energy Policy Act of 1992. Volume 1: Part 1, Electricity supply sector; Part 2, Residential 
and commercial buildings sector; Part 3. Industrial sector, DOE/PO-0028-Vol. 2 (October). 
http://www.osti.gov/bridge/servlets/purl/10196818-8dgiqi/webviewable/ 
 
U.S. Environmental Protection Agency (EPA). 2007. Inventory of U.S. Greenhouse Gas Emissions and 
Sinks: 1990-2005. Table A-10, EPA 430-R-07-002 (April). 

Methodology 
References 
The Greenhouse Gases, Regulated Emissions, and Energy Use in Transportation (GREET) Model. 2007. 
GREET 2, Version 1.7. UChicago Argonne, LLC. 
 
Intergovernmental Panel on Climate Change (IPCC) 2007. Climate Change 2007: The Physical Science 
Basis: Contribution of Working Group I to the Fourth Assessment Report of the Intergovernmental Panel 
on Climate Change. http://ipcc-wg1.ucar.edu/wg1/wg1-report.html 

Distributed Generation 
Assumptions 
1. Energy use is based on vendor specs for power-only (no CHP) 60Hz gensets operating at 100% 

nameplate load. 
2. End-use energy consumption data are based on reported fuel use in vendor specifications of 

representative generators. Representative generators for 30 kW microturbines: Capstone C30 Liquid 
Fuel, Capstone C30 Natural Gas; 100kW genset: John Deere J150U, Cummins 100GGHH; 200kW 
genset: Armstrong AJD200, Caterpillar G3508.  (Vendor specs 2007) 

3. Capstone C30 microturbine is operated at ambient temperatures above 35°F (a propane pump and 
vaporizer is unnecessary) (Gas Plants, Inc. 2006). 
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4. Methane and nitrous oxide emission factors are based on Delucchi 2000. 
5. Carbon content (kg CO2/million Btu) of all fuels evaluated assumes 99% combustion. Table B.1 

DOE 1994. 
6. Energy content of fuels based on EIA 2007 and EIA 2007a. 
7. Upstream emissions (from point of extraction to point of use) for all fuels are based on GREET 

model version 1.5 (GREET Model 2007). 
8. Assume representative standby generator operates 20 hours per year. (15 min. per week for exercising 

= 13 hours, plus 7 hours of operation average in a poor power area).  Source: email correspondence 
with PERC May 15, 2007. 

9. Prime power units can operate from 4-10 hours per day.  Assume 7 hours per day for an average unit. 
Source: email correspondence with PERC May 15, 2007. 

10. Global warming potentials (GWP) are used to combine the three greenhouse gases into metric tons of 
carbon dioxide equivalent.  GWPs for this study are based on 100 year time horizon: CO2 = 1, 
methane = 25, nitrous oxide = 298 (IPCC 2007). 
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Irrigation Pumps 
Assumptions 
1. Fuel and electricity use are based on performance standards determined for internal combustion 

engines using standard accessories, including a water pump, fan, and radiator (Smajstrla and Zazueta 
2003). 

2. Methane and nitrous oxide emission factors are based on Delucchi 2000 unless otherwise noted 
below. 

3. Assume methane emissions are 2% higher from E85 combustion than gasoline combustion based on a 
hydrocarbon emissions analysis from small engines in this study: Varde 2002. 

4. Carbon content (kg CO2/million Btu) of all fuels evaluated assumes 99% combustion. Table B.1 
DOE 1994. 

5. Energy content of fuels based on EIA 2007, Bioenergy Feedstock Information Network 2007, and 
Evans, Sneed, and Hunt 1996. 

6. There is no meaningful difference in engine efficiency between E85 and gasoline.  Fuel usage of E85 
is higher due to ethanol’s lower energy content (EPA-DOE 2007). 

7. Upstream emissions (from point of extraction to point of use) for all fuels are based on GREET 
model version 1.5 (GREET Model 2007). 

8. Upstream ethanol emissions are based on the GREET model for converting corn to ethanol.  The 
emissions and energy use involved in the production of corn are calculated on the basis of the amount 
of fuel and chemicals (fertilizer, herbicides, and insecticides) used per bushel. Energy efficiency of 
97.7% is assumed for ethanol transportation, storage, and distribution. The figure below presents the 
stages that are included for the upstream ethanol calculations in GREET 1.5. 
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Diagram of upstream elements for calculating emissions from ethanol fuel production. Figure 4.1 from 
GREET 2007.  
  

9. Assume representative irrigation pump operates 749 hours per year. Source Autumn Wind Associates 
2004, page 20. 

10. Global warming potentials (GWP) are used to combine the three greenhouse gases into metric tons of 
carbon dioxide equivalent.  GWPs for this study are based on 100 year time horizon: CO2 = 1, 
methane = 25, nitrous oxide = 298 (IPCC 2007). 
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Forklifts 
Assumptions 
1. Average fuel use of 973 gallons of propane per year is based on market data provided in Delucchi 

2000, which cites 400,000 forklifts using 389 million gallons of propane annually. 
2. The analysis used the assumption by Delucchi that two-thirds of forklift energy use goes to vehicle 

propulsion and one-third goes to lifting.  This fraction was not based on actual usage data, but was 
considered by the author to be a reasonable assumption. 

3. For forklifts powered by fuels other than propane, the relative efficiencies of lifting and propulsion 
compared to a propane-based system were used to estimate the fuel consumption of those vehicles. 

4. Relative fuel efficiencies used by the GREET model for 6000-8500 lbs. GVW vehicles, model year 
2010, were used to calculate fuel use for equivalent miles traveled.  The ratio of the fuel economy of 
each vehicle type (in miles per gasoline equivalent gallon) relative to a gasoline powered vehicle are 
as follows: electric – 3.5; LPG and gasoline – 1.0, CNG - .95; diesel – 1.31. 

5. Thermal engine efficiencies were used to calculate fuel use for equivalent lifting work in Btus.  
Forklift engine thermal efficiencies used were those used by Delucchi: LPG and CNG – 28.0%; 
gasoline – 26.7%; diesel – 28.5%.  Electric motor thermal efficiency was assumed to be 95%. 

6. Upstream emission factors were based on the output of the GREET model (GREET 2007). See text 
for a discussion of the assumptions used with this model. 

7. End-use emission factors were based on those used in the GREET model for 6000-8500 lbs. GVW 
vehicles, given in grams-per-mile in the “greet1.7.xls” input file provided with the model. Emission 
factors were converted from grams-per-mile to grams-per-MMBtu of fuel. 
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Medium-Duty Engines 
Assumptions 
1. Different fuel systems were evaluated based on the emissions resulting from the delivery of an 

equivalent energy service – miles traveled. 
2. The assumption of 9,000 miles traveled per year was based on the same assumption by ANTARES 

Group (ANTARES Group 2004). 
3. The following fuel economy values (in diesel-equivalent gallons) were used in the comparative 

analysis: LPG school bus – 5.2; CNG school bus – 5.0; diesel school bus – 6.6; gasoline school bus – 
5.2.  Fuel efficiency for CNG and diesel vehicles were those reported by ANTARES.  This source 
assumed that LPG buses had the same fuel economy as CNG vehicles.  But because the fuel tanks of 
CNG vehicles are heavier than those of LPG vehicles and create a fuel economy penalty, the relative 
fuel efficiencies used by the GREET model (GREET 2007) were used to get a more accurate estimate 
LPG fuel economy.  Relative fuel efficiencies used by the GREET model for 6000-8500 lbs. GVW 
vehicles, model year 2010, were used to estimate the fuel economy of LPG as well as gasoline school 
buses.  The fuel economy of the LPG vehicle in the GREET model is 5.3% higher than that of a CNG 
vehicle (on an equivalent gallon basis).  This difference was applied to reported fuel economy for 
CNG school buses in order to calculate fuel economy for an LPG bus.  Because the GREET model 
assumes that LPG and gasoline vehicles have the same fuel efficiency on an equivalent gallon basis, 
gasoline bus fuel efficiency was assumed to be equal to the LPG bus value. 

4. Upstream emission factors were based on the output of the GREET model. See text for a discussion 
of the assumptions used with this model. 

5. End-use emission factors were based on those used in the GREET model for 6000-8500 lbs. GVW 
vehicles 
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Light-Duty Trucks 
Assumptions 
1. Different fuel systems were evaluated based on the emissions resulting from the delivery of an 

equivalent energy service – miles traveled. 
2. A typical pickup truck was estimated to travel 10,000 miles per year. 
3. The following fuel economy values (in gasoline-equivalent gallons) were those used in the GREET 

model (GREET 2007), and were used in the comparative analysis: LPG, gasoline, and E85 – 16.7.  
4. Upstream emission factors were based on the output of the GREET model. See text for a discussion 

of the assumptions used with this model. 
5. End-use emission factors were based on those used in the GREET model for 6000-8500 lbs. GVW 

vehicles, given in grams-per-mile in the “greet1.7.xls” input file provided with the model. 
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Residential Water Heaters 
Assumptions 
1. The highest reported energy efficiency for each type of water heater was used in the analysis.  The 

energy efficiency of a water heater is designated by its energy factor, which is the ratio of the heat 
delivered (as hot water) to the energy consumed (i.e., electricity, natural gas, LPG, or oil) according 
to a specific test procedure (DOE 2000). 

2. Energy factors for all water heaters except solar water heaters were based on the highest reported 
energy factor in the GAMA Directory of Certified Efficiency Ratings (GAMA 2006) for each type of 
unit.  The GAMA source did not include solar hot water heater efficiency ratings.  The energy factor 
of solar hot water heaters was based on the highest value in the range provided by DOE’s Office of 
Energy Efficiency and Renewable Energy (DOE 2005(b)). This energy factor assumes that some 
amount of electricity is used to circulate fluid.  Energy factors for storage tank water heaters were: 
solar – 11.0, LPG – 0.67, natural gas – 0.67, heat pump – 2.28, fuel oil – 0.68, electric – 0.95.  Energy 
factors for tankless water heaters were: LPG – 0.85, natural gas – 0.85, electric – 0.99. 

3. Although heat pump water heaters may be used for tankless water heating, there were no tankless heat 
pump models listed in the GAMA directory and therefore were not evaluated in the analysis. 
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4. Solar water heaters are typically integrated with another hot water heating system running on gas, oil, 

or electricity. Solar water heaters typically serve 50-75% of the hot water load (DOE 2005(b)).  
Typical values for LPG was selected as the backup system, with the solar water heater system serving 
60% of the load. 

5. Fuel consumption of LPG storage tank heater based on the average fuel consumption of a residential 
hot water heating system of 15.8 MMBtu, based on EIA 2001. 

6. Upstream emission factors were based on the output of the GREET model (see text for a discussion of 
the assumptions used with this model). 

7. End-use emission factors were those used in Delucchi 2000. 
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Residential Space Heating 
Assumptions 
1. Different fuel systems were evaluated based on the emissions resulting from the delivery of an 

equivalent energy service – the amount of useful heat supplied to the home. 
2. Estimated useful heat delivered by a propane furnace was 38 million Btu, and was based on an 

average energy consumption of 52.6 million Btu per year of propane in a region with 4000-5499 
heating degree days (EIA 2001) after estimated average efficiency losses (15%) and duct losses 
(15%) were applied. 

3. The highest reported energy efficiency for each type of space heater was used in the analysis.  The 
energy efficiency of a space heater is designated by its annual fuel utilization efficiency (AFUE), 
which is the ratio of heat output of the furnace or boiler compared to the total energy consumed by a 
furnace or boiler (DOE 2005a). 

4. The energy efficiency for gas and fuel oil furnaces were based on the highest reported AFUE in the 
GAMA Directory of Certified Efficiency Ratings (GAMA 2006).  AFUE values for furnaces were: 
LPG and natural gas – 95.7, fuel oil – 85.0.  An AFUE of 100 was assumed for the electric furnace 
based on the upper end of the range given in DOE 2005a. 

5. Electric heat pump energy efficiency is determined by its heating season performance factor (HSPF), 
which is the ratio of heat delivered in Btus to the electricity consumed in Watt-hours.  A HSPF of 
10.0 was used for the heat pump,  since it was the highest value in the range reported in DOE 2005b. 

6. Duct heat losses of 15% were assumed for the furnace and heat pump systems, and were applied after 
conversion efficiency losses.  The heat transfer efficiency of the electric resistance baseboard heating 
system was assumed to be 100% based on DOE 2005. 

7. It was assumed that gas and oil furnaces met GAMA's guideline for electrical efficiency (GAMA 
2006), meaning their electricity usage during a typical heating season is 2% or less of the total energy 
used by the furnace.  Therefore, emissions resulting from electricity consumption by these furnaces 
was not calculated. 

8. Upstream emission factors were based on the output of the GREET model (GREET 2007). See text 
for a discussion of the assumptions used with this model. 

9. End-use emission factors were those used in Delucchi 2000. 
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Executive Summary 
This study quantifies the greenhouse gas profile of propane and other fuels in selected applications. 
Cutting across propane market segments including residential, power generation, engine fuel, agriculture, 
and other applications, this analysis uses energy consumption rates, emissions factors, and equipment 
efficiencies for various energy options to estimate greenhouse gas emissions associated with the use of 
those energy options. The applications analyzed include: 
 

• Distributed Generation 
• Irrigation Pumps 
• Forklifts 
• Medium-Duty Engines 
• Light-Duty Trucks 
• Residential Water Heaters 
• Residential Space Heating 

 
The results of the analysis show that propane is among the most attractive options for avoiding 
greenhouse gas emissions in every application considered. At the point of use, propane has a lower carbon 
content than gasoline, diesel, heavy fuel oil, or ethanol. Natural gas (methane) generates fewer carbon 
dioxide (CO2) emissions per Btu than propane, but natural gas is chemically stable when released into the 
air and produces a global warming effect 25 times that of carbon dioxide. This means that one pound of 
methane produces the same effect on climate change as 25 pounds of carbon dioxide. 

With propane’s short lifetime in the atmosphere and low carbon content, it is advantageous from a climate 
change perspective in comparison to other fuels in many applications. The graphs on the following page 
(p. v) demonstrate propane’s climate change performance across the applications analyzed in this study. 
(Propane emissions = 1, and all other fuels are normalized against it for comparison). 
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I. Purpose of Report 
With the causes of climate change becoming more evident, there is an increased focus on technologies 
and energy sources that can reduce emissions of greenhouse gases. While scientists continue to debate the 
magnitude of potential impacts from climate change, policymakers in the United States and abroad are 
considering options for addressing the issue. As an Environmental Protection Agency (EPA)-approved 
clean alternative fuel, propane offers lower greenhouse gas emissions than many other fuel options 
without compromising performance in a wide range of applications. 

This study quantifies the greenhouse gas profile of propane and other fuels in selected applications. 
Cutting across propane market segments including residential, power generation, engine fuel, agriculture, 
and other applications, this analysis uses energy consumption rates, emissions factors, and equipment 
efficiencies for various energy options to estimate greenhouse gas emissions associated with the use of 
those energy options. The applications analyzed include: 
 

• Distributed Generation 
• Irrigation Pumps 
• Forklifts 
• Medium-Duty Engines 

• Light-Duty Trucks 
• Residential Water Heaters 
• Residential Space Heating 

 
The substantive and carefully documented information in this report is intended to inform policymakers, 
the propane industry, and other interested parties as they make important decisions regarding climate 
change. 
 

II. About Climate Change 
Greenhouse gases keep the earth at a comfortable temperature, allowing most of the energy from the sun 
to pass through the atmosphere and warm the earth while blocking much of the outward radiation from 
the earth. However, increasing concentrations of greenhouse gases in the atmosphere are cause for 
concern. Rather than maintaining equilibrium, high concentrations of greenhouse gases are now affecting 
the global climate system, leading to “climate change.” 
 
Greenhouse Gases Compared to Criteria Air Pollutants 
Greenhouse gases are different than the criteria air pollutants that have been regulated by the EPA since 
1970. Criteria pollutants, which include ozone, nitrogen dioxide, sulfur dioxide, carbon monoxide, lead, 
and particulate matter, are released in the atmosphere from fuel leaks, secondary reactions, or undesired 
side-products during combustion. While these pollutants cause health problems and contribute to smog 
and acid rain, they do not directly contribute to climate change. The amount of criteria air emissions 
depends on several variables including fuel characteristics, combustion conditions, and use of pollution 
control equipment, and it is sensitive to maintenance and operational practices (Climate Leaders 2004). 

In contrast, greenhouse gases are not federally regulated and cause changes to the environment on a 
global scale. Unlike criteria pollutants, the most prevalent GHG – carbon dioxide – is a necessary 
byproduct of fossil fuel combustion. The amount of carbon dioxide released depends not on leaks or side 
reactions, but on the amount of carbon in the fuel and the amount of fuel consumed. While chemically 
reactive criteria air pollutants stay in the air for days or months, greenhouse gases are non-reactive and 
remain in the atmosphere for decades to centuries (Rubin and Rao 2002). 
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Greenhouse Gas Emissions from Fuel Combustion 
In general, lighter hydrocarbons release less carbon dioxide during combustion than heaver hydrocarbons, 
because lighter hydrocarbons consist of fewer carbon atoms per molecule. The mass of carbon dioxide 
released per Btu of fuel – the “carbon content” – is a good first-order indicator of the CO2 emissions 
comparison between fuels. The carbon content for eight common fuels is shown in Table 2.2.   

While it is a good indicator, carbon content 
represents only part of the CO2 emissions equation. 
The amount of fuel consumed plays an equally 
important role. Fuel consumption varies by fuel 
type and technology for each application. For 
example, since diesel (compression) engines are 
generally more efficient than spark-ignition 
engines, some of the CO2 emissions disadvantage 
of diesel compared to other fuels is offset.  
(Further details for estimating CO2 emissions are 
provided in the Methodology section.) 

Small amounts of methane and nitrous oxide are 
also emitted during combustion, though they play 
a minor role in affecting climate change as compared to carbon dioxide. In the U.S., methane and nitrous 
oxide together represent less than 1% of the total CO2-equivalent emissions from stationary combustion 
sources (Climate Leaders 2004). 

The Greenhouse Gas (GHG) footprint of LPG is relatively small compared to other fuels in terms of total 
emissions and emissions per unit of energy consumed. LPG has the lowest on-site emission rate of the 
major energy sources, with the exception of natural gas (see Figure 1). In terms of life-cycle greenhouse 
gas emissions, LPG produces significantly lower emissions than gasoline, diesel, and electricity on a per-
Btu basis. Actual life-cycle emission levels depend on the nature and efficiency of the end-use application, 
however, and therefore must be estimated on an application-specific basis.  

Table 2.2. Carbon dioxide released per Btu 
Fuel Type kg CO2 per 

million Btu 
Natural Gas 52.8 
LPG 62.7 
Ethanol (E85) 66.6 
Motor Gasoline 70.5 
Kerosene 70.7 
Distillate Fuel (Diesel) 72.5 
Residual Fuel (Heavy fuel oil) 78.6 
Bituminous Coal 92.1 
Estimates based on chemical composition of the fuel with 99 percent 
combustion. 
Source: DOE 1994.

Table 2.1. Carbon dioxide and criteria air pollutants have several important 
differences 
 Carbon dioxide Criteria pollutants 

Source of 
emissions 

• necessary byproduct of 
combustion 

• fuel leak or undesired side 
product of combustion 

Regulation • currently unregulated at federal 
level in the U.S. 

• federally regulated by Clean Air 
Act 

Quantity 
released 

• depends mainly on carbon 
content of fuel and amount of fuel 
consumed 

• depends on many factors 

Scale of 
impact • global  • local or regional  

Lifetime in 
atmosphere • decades to centuries • days to months 
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LPG represents a small but important part of the U.S. energy consumption. Figure 3 shows the 
contribution of the major fuels (U.S. EPA 2007) and LPG represents 1.53% of energy consumed in the 
U.S. in 2005. 

Figure 2: 
 

 
 
Sources: DOE 1994, EPA 2007, GREET 2007 
On-site emissions estimates based on chemical composition of the fuel with 99 percent combustion. 
Actual life-cycle emissions vary by application; in many cases, electricity provides more useful energy on a per-Btu basis.   

Figure 1: 
 

 
Sources: DOE 1994, EPA 2007 
On-site emissions estimates based on chemical composition of the fuel with 99 percent combustion. 
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Figure 4: Shares of Greenhouse Gas 
Emissions (2005) 

 (Total: 7,260 million MT C02) 
 

Figure 5: Shares of Energy-Related 
Greenhouse Gas Emissions (2005) 

 (Total: 5,751 million MT C02) 

Source: EPA 2007 Source: EPA 2007 

Because of LPG’s relatively low GHG emission rate, its 
share of GHG emissions is smaller than its share of energy 
supply. Figure 4 shows the relative contribution to total U.S. 
GHG emissions by fossil fuel combustion and from other 
sources. CO2 emissions from fossil fuel combustion 
represent 79% of total emissions, while LPG combustion 
represents only 1.05% of total U.S. emissions. 

The balance of emissions (21%) is from industrial processes 
that emit CO2 directly (i.e., cement kilns), methane (i.e., 
landfills and natural gas leaks), nitrous oxide (i.e., 
agricultural fertilizer), and fluorine-containing halogenated 
substances (i.e., hydrofluorocarbons (HFCs), 
perfluorocarbons (PFCs), and sulfur hexafluoride (SF6) 
from refrigerants and industrial processes). 

Figure 5 illustrates the relative contribution to total energy-
related CO2 emissions for the U.S. in 2005. Although LPG 
contributes 1.53% of the U.S. energy supply, its share of 
energy-related CO2 emissions is 1.32%. Coal, the highest-
emitting major fuel, represents 28.2% of the U.S. energy 
supply and 36.4% of energy-related CO2. 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
Propane’s Effect on Climate Change 
Propane is not a direct greenhouse gas when released into the air. Propane vapor is unstable in the 
atmosphere—it is chemically reactive and commonly removed by natural oxidation in the presence of 
sunlight or knocked down by precipitation. It is also removed from the atmosphere faster than it takes for 

Figure 3: Shares of U.S Energy 
Consumption (2005) 
 (Total: 78,742 trillion Btu) 

 

 
Source: EPA 2007
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it to become well-mixed and have impacts on global climate. Current measurements have not found a 
global climate impact from propane emissions.1,2  

When used as a fuel, propane does emit carbon dioxide and small amounts of nitrous oxide and methane. 
Upstream extraction and production of fuels such as propane from natural gas or crude oil generates 
greenhouse gas emissions, and end-use combustion of any hydrocarbon releases carbon dioxide as 
discussed above. However, compared to conventional fuel supplies, propane generates fewer GHG 
emissions in almost every application. At the point of use, propane has a lower carbon content than 
gasoline, diesel, heavy fuel oil, or ethanol (Table 2.2). Natural gas (methane) generates fewer CO2 
emissions per Btu than propane, but natural gas is chemically stable when released into the air and 
produces a global warming effect 25 times that of carbon dioxide. This means that one pound of methane 
produces the same effect on climate change as 25 pounds of carbon dioxide. 

With propane’s short lifetime in the atmosphere and low carbon content, it is advantageous compared to 
other petroleum fuels in many applications. 

Upstream vs. End-Use Emissions 
When quantifying the greenhouse gas emissions that result from the use of energy, it is important to 
distinguish between the emissions released at the location where the energy is consumed and the 
emissions released as a result of extracting and processing a refined and usable energy product to that 
location. The fuel lifecycle begins where the raw feedstock is extracted from the well or mine and ends 
where the fuel is consumed to power a vehicle, appliance, or other technology. 

Emissions released at the point of use are termed “end-use emissions,” while those emissions that occur 
along the delivery pathway are termed “upstream emissions.” Upstream emissions include all emissions 
resulting from the recovery, processing, and transport of fuel to the point of delivery to the end-user. 

Energy use is not the only source of upstream emissions. Other production processes also release 
greenhouse gases. For example, the growing of crops for biofuels production requires the application of 
nitrogen fertilizer, which causes the formation of nitrous oxide, while natural gas refining causes the 
release of fugitive emissions of methane. These processes have been quantified by the Greenhouse Gases, 
Regulated Emissions, and Energy Use in Transportation (GREET) Model (GREET 2007), making it a 
valuable tool for comparative lifecycle analyses of fuel systems. 

The inclusion of upstream emissions in an analytical comparison of different fuel options can have a 
significant impact on the results. Limiting the comparison to end-use emissions only, for example, can 
give the impression that electricity, with zero end-use emissions, is an energy source with no greenhouse 
gas emissions. Limiting the analysis to end-use emissions would therefore mask the very large fraction of 
upstream emissions caused by the combustion of fossil fuels for the purpose of electricity generation. 

This analysis is intended to give a full lifecycle accounting of greenhouse gas emissions resulting from 
the use of propane and other fuels for specific applications. By reporting upstream and end-use emissions 
separately, it is intended that this report will provide a better picture of the impacts of different fuels, and 
a more useful and informative data set than would be provided by aggregating emissions or restricting the 
analysis to end-use emissions only. 

 

                                                      
1The Intergovernmental Panel on Climate Change (IPCC) reports that “Given their short lifetimes and geographically varying 
sources, it is not possible to derive a global atmospheric burden or mean abundance for most VOC from current measurements.”  
VOCs explicitly include propane (IPCC TAR 2001). 
2While VOCs participate in the formation of tropospheric ozone, the climate effect from ozone is not highly understood by 
scientists and is not one of the six greenhouses gases being considered for regulation by Congress. 
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III. Methodology 
This section describes the general methodology used for all applications. Application-specific 
assumptions are provided in Appendix B. 

Basis for Comparison of Applications 
Ten different propane applications were analyzed in order to quantify the lifecycle greenhouse gas 
emissions of propane fuel systems compared to other fuels. These ten applications were selected to 
represent not only a variety of market sectors, but also a range of market shares – from well-established 
propane markets such as forklifts to emerging propane technologies such as the propane-powered light-
duty truck. 

Each propane technology was compared to alternative fuels commonly used for the same application. 
Operational variables such as size, hours of operation, and frequency of use were chosen to represent an 
average or typical use of the technology. Data were obtained from published test results, vendor-supplied 
specifications, and government studies, and were supplemented with other sources to determine what 
constituted a typical use. These sources were also used to estimate the energy efficiency of each fuel 
system. For most applications, the efficiencies were used to determine the amount of fuel needed to 
deliver an equivalent energy service (e.g., miles traveled or heat supplied) for propane and for each 
competing fuel option. For some fuels, such as electricity, energy efficiency differences from propane are 
the result of two different technology designs. In other instances, however, there are only slight 
differences in technology design between the propane-configured technology and alternate fuel 
configurations. Where application-specific data was not available, the relative efficiencies of the fuel 
systems under comparison were based on efficiencies reported for similar technologies. 

Upstream Analysis 
Upstream emissions as defined in this analysis are the sum of all emissions resulting from the recovery, 
processing, and transport of fuel from wellhead to the point of delivery to the end-user. These emissions 
are conveniently quantified by the GREET Model, which was used to estimate the upstream portion of the 
lifecycle GHG emissions of each fuel system evaluated in this study. The model is used to calculate 
emissions, in grams per million Btu, of multiple pollutants, including the three greenhouse gases 
evaluated in this study: carbon dioxide (CO2), methane (CH4), and nitrous oxide (N2O). Table 3.1 gives 
the upstream emission factors used in this study, which were obtained by running the GREET model. 

Table 3.1. Upstream emissions factors (grams per million Btu) 

 CO2 CH4 N2O 
Total CO2 
equivalent 

LPG 8,938 115 0.16 11,855 
NG* 5,407 239 0.09 11,397 
CNG 12,207 248 0.19 18,455 
Electricity  219,707 296 3.12 228,036 
Gasoline 17,476 109 1.31 20,595 
Diesel 16,629 105 0.27 19,346 
E85 -6,810 114 36.08 6,789 
* Model output for CNG with compression efficiency set to 100% (removing emissions 
from compression).  
Source: GREET 2007 

 
Upstream emission factors will vary depending on the model’s input parameters. These parameters 
include the type, fractional share, and efficiency of power plants used to generate electricity; market 
shares of different fuel formulations; fuel feedstock shares and refining efficiencies; and fuel 



 
 

Propane Reduces Greenhouse Gas Emissions: A Comparative Analysis 7 

 
transportation mode, distance, and mode share. For all fuels except uncompressed natural gas, the default 
parameter values in the model were used to calculate upstream emission factors. 3 

The upstream emissions associated with LPG production depend on its feedstock – natural gas or crude 
oil. LPG is separated from natural gas during production and from crude oil during refining. The model 
attributes to LPG, on a Btu-fractional basis, emissions produced from the recovery and refining of these 
feedstocks before the separation of LPG.4 As a result, the upstream emissions attributed to LPG depend 
on the relative contribution of natural gas and crude oil to LPG production. The feedstock shares for LPG 
used for this analysis are 60% from natural gas and 40% from crude, which are the default values in 
GREET. LPG produced from crude oil has slightly higher GHG emissions than LPG produced from 
natural gas refining.  

Table 3.2 shows the formulas used to calculate total upstream GHG emissions. Upstream emission factors 
(in grams per million Btu) were multiplied by total fuel consumption required by each fuel system (in 
million Btu) in order to obtain total upstream emissions for CO2, CH4, and N2O. The total mass of each 
gas was multiplied by its global warming potential (GWP). Total upstream emissions of GHGs, in metric 
tons of CO2 equivalent, was obtained by summing the terms. The values used for global warming 
potential were those developed by the Intergovernmental Panel on Climate Change (IPCC 2007). 
Following the widely accepted convention established by the IPCC, results were reported in metric tons 
of CO2 equivalent.  

 
End-use Analysis 
End-use emissions are specific to the technology used for each application, and therefore different sources 
were necessary to estimate various end-use emission factors. The U.S. Department of Energy and the 
Environmental Protection Agency publish end-use carbon content emission factors for a number of 
different technologies, and were the source of some of the end-use emission factors used in the 
applications analyzed. Other sources of end-use emission factors include Delucchi 2000 and GREET 

                                                      
3 GREET is designed to quantify the lifecycle emissions of vehicles, and because vehicles using natural gas run on 
compressed natural gas (CNG), the model does not allow the user to select uncompressed natural gas as a fuel 
choice. Some applications in this study, however, required the comparison of propane to uncompressed natural gas. 
Because the compression of natural gas requires a significant amount of energy (and therefore adds to its upstream 
emissions), the GREET model input for natural gas compression efficiency was set to 100% in order to remove the 
emissions associated with compression. Compression efficiency as defined by the GREET model is equal to 
HV/(energy in + HV), where HV is the heating value of the fuel.  Setting efficiency at 100% therefore makes energy 
in equal to zero. 
4 In other words, all products produced from either crude or natural gas are assumed to begin their lifecycle at the 
wellhead, even though they have not been physically separated from the feedstock.  If a given product stream 
represents 5% of the Btu content of the feedstock, for example, then that product is assigned 5% of the emissions 
attributed to the feedstock before refining and separation.   This method of assigning emissions is not influenced by 
the economic value of the product or feedstock. 

Table 3.2.  Upstream GHG emissions 
 
For each fuel: 
metric tons (GHG) = grams (GHG)/MMBtu (fuel) * MMBtu of fuel consumed  / 106 
 
Total metric tons of CO2 equivalent = metric tons CO2*(1) + metric tons CH4*(25) + metric tons 
N2O*(298) 
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2007. For vehicle applications, end-use emission factors were based on those used in the GREET model 
for 2005 model year vehicles.5 
 
Total end-use emissions were obtained in the same way as total upstream emissions, by summing the 
GWP-adjusted end-use emissions of CO2, CH4, and N2O. Unlike upstream emissions factors, however, 
the units used for end-use emission factors depended on the application. While Btu-based emission 
factors were applied to some of the applications, the total mass of GHGs emitted from light- and mid-duty 
trucks was calculated on a grams-per-mile basis, rather than a grams-per-mmBtu basis. The formulas used 
to calculate end-use emission factors are shown by application in Table 3.3. 
 

 

                                                      
5 These emission factors were obtained from the spreadsheet “greet1.7.xls.”  Vehicle performance data is tabulated 
for every fifth model year. The user must select the year 2015 to get performance data for 2010 model year vehicles. 

Table 3.3.  End-use GHG emissions 

Water heaters, forklifts, irrigation pumps, space heaters: 
For each fuel: 
metric tons (GHG) = grams (GHG)/MMBtu (fuel) * MMBtu of fuel consumed / 106 

Light-duty trucks, mid-duty trucks: 
For each fuel: 
metric tons (GHG) = grams (GHG)/mile * miles traveled / 106 

All applications: 
Total metric tons of CO2 equivalent = metric tons CO2*(1) + metric tons CH4*(25) + metric tons 
N2O*(298) 
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IV. Summary of Findings 
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V. Applications 
The following pages present a series of one-page summaries for the ten applications considered in this 
study. Each summary contains energy end-use data, market data, and a comparison of the climate change 
effects of fuels used in the application. The summaries also include a listing of key assumptions and 
references. A complete list of assumptions and references for each application is shown in Appendix B.   
 
• Distributed Generation – Distributed generation (DG) technology provides electricity to off-grid 

areas and serves as a backup source of power for hospitals, factories, telecommunication centers, 
and other crucial operations. In total, approximately 12.3 million DG units are currently installed in 
the U.S., running mainly on diesel fuel, although the use of systems that use propane and natural 
gas are rapidly growing. 

• Irrigation Pumps – U.S. farms rely on approximately 500,000 irrigation pumps to deliver water 
from reservoirs, lakes, streams, and wells for crop production. The majority of irrigation pumps 
operate using electric motors and diesel fuel. The smallest pumps are often operated by electric 
motors, while higher capacity wells tend to be operated by diesel, natural gas, and propane engines. 

• Forklifts – Unlike most vehicles, forklifts use fuel not only for vehicle propulsion but also for load 
lifting work. Indoor air quality concerns restrict the use of diesel for heavy-duty jobs; electric 
forklifts are normally used for light-duty jobs, while propane can be used for both. 

• Medium-Duty Engines – Medium-duty engines are used for many commercial and municipal 
vehicles, including school buses. Diesel currently fuels the majority of school buses in the U.S., 
despite the EPA considering its exhaust as one of the air pollutants that pose the greatest risks to 
public health. Many school districts have been moving to alternative fuels such as propane and 
compressed natural gas to address this issue. 

• Light-Duty Trucks – Light-duty trucks, such as the Ford F-150, constitute a significant portion of 
the U.S. vehicle fleet. While gasoline fuels the majority of light-duty trucks in the U.S., ethanol 
(E85) and propane have gained greater use in recent years. 

• Residential Water Heaters – Residential water heaters include both tank storage units as well as 
instantaneous (“tankless”) water heaters. Both types of water heaters can be gas-fueled or electric. 
Fuel oil and solar power are also used for storage tank water heating. 

• Residential Space Heating – Homes are most commonly heated by either a centralized system that 
moves warm air through ducts, or by separate heating units (usually electric) distributed throughout 
the home. Furnaces can be gas-fired (natural gas or propane), oil-fired, or electric. Nearly five 
million U.S. households rely on propane for home heating (EIA 2001). 
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Distributed Generation 
Distributed generation (DG) refers to the production of electricity at or near the point at which the power 
is used. Distributed generators are used in residential and industrial sectors as a prime source of electricity 
or as a backup source in case of emergency. Prime generators are often used in remote areas not reached 
by the power grid, or by users that require greater reliability than the local utility can provide. Backup 
generators include standby supply for hospitals, factories, telecommunication centers, and other critical 
operations. 

Generation capacities for onsite usage typically range from a few kilowatts to several hundred kilowatts. 
Types of DG that are fueled by propane include microturbines, generator sets (gensets), polymer 
electrolyte membrane (PEM) fuel cells and solid oxide fuel cells (SOFC).1 Microturbines operate like jet 
engines that produce electricity instead of thrust, while gensets consist of a combustion engine driving an 
electrical generator. Fuel cells generate electricity by the chemical combination of fuel and oxygen. GHG 
emissions analyses were conducted for three combinations of capacities, operating use (prime/standby), 
and type (microturbine/genset), and are intended to present an emissions profile representative of 
common distributed generation use. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

In total, there are approximately 12.3 million DG 
units installed in the U.S. with an aggregate capacity 
of 222 GW (DG Monitor 2005). In the commercial 
sector, about 5% of businesses have the ability to 
generate electricity onsite, with 78% of those 
businesses using DG for emergency backup 
generation (EIA 2006). Most of the installed DG 
capacity is combustion gensets, with alternative 
types of DG rapidly growing. The microturbine 
industry is an emerging technology, with the leading 
supplier – Capstone – having delivered about 2,500 
units (30 kW and 60 kW units) (Gas Plants, Inc. 2006). 

Annual Greenhouse Gas Lifecycle Emissions per unit 
(metric tons CO2 equivalent) 

30 kW prime microturbine 
 Total End-use Upstream 

Diesel 106 84.3 22.0 
Natural gas 74.8 62.7 12.1 

LPG 85.2 72.3 12.9 
 

100 kW standby genset 
 Total End-use Upstream 

Diesel 1.88 1.50 0.39 
Natural gas 1.51 1.27 0.24 

LPG 1.63 1.38 0.24 
 

200 kW prime genset 
 Total End-use Upstream 

Diesel 417 331 86.0 
Natural gas 370 311 58.5 

Propane 398 338 59.2 

Key Assumptions
1. Energy use is based on vendor specs for power-only 

(no CHP) 60Hz gensets operating at 100% 
nameplate load for 7 hours per day for prime and 20 
hours per year for standby. 

2. Emissions from point of extraction to point of use 
based on GREET model. 

See Appendix B for full list of assumptions and 
references. 

Footnotes 
1. GHG emission profiles for PEMs and SOFCs have not 

been separately evaluated in this study. 
2. Representative generators for 30 kW microturbines: 

Capstone C30 Liquid Fuel, Capstone C30 Natural Gas; 
100kW genset: John Deere J150U, Cummins 100GGHH; 
200kW genset: Armstrong AJD200, Caterpillar G3508 

Market Data Energy End-Use Data 

Climate Change Comparison 

Performance and Energy Use Characteristics of 
Representative DG2  

Fuel Electrical 
Efficiency, 
HHV (%) 

Energy Use 
(MMBtu/unit/yr) 

30 kW prime microturbine 
Diesel 22.7 1151 
Natural gas 23.6 1107 
LPG 23.6 1107 
  

100 kW standby genset  
Diesel 33.5 20.3 
Natural gas 31.0 22.0 
LPG 32.7 20.9 
 

200 kW prime genset  
Diesel 38.8 4493 
Natural gas 32.5 5359 
LPG 34.2 5091 
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Diagram of centrifugal irrigation pump. 
Source: Scherer 1993. 

Irrigation Pumps 
Irrigation pumps deliver water from reservoirs, lakes, streams, and wells to farm fields for crop 
production. Most irrigation pumps are centrifugal, driven by an engine connected to the drive shaft (see 
diagram). The energy required to run a pump is measured in terms of 
fuel consumption or electric power use of the engine driving the 
shaft. Most irrigation pumps range in size from 30 to 300 hp and 
operate at a steady speed and load for many hours, often 24 to 48 
hours nonstop. The effectiveness in converting fuel or electricity to 
mechanical power to drive the irrigation pump varies based on the 
type of engine, operating conditions, engine load, and 
maintenance. This emissions analysis compares properly loaded 
and maintained 100 hp engines driving centrifugal irrigation 
pumps. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

Drive shaft connected to engine

In the U.S. there are approximately 500,000 
irrigation pumps, powered by fuels and electricity. 

Other, 400

Gasoline, 6,000

Natural Gas, 42,000

Propane, 18,000

Diesel, 112,600

Electricity, 319,000

 
The smallest pumps are often operated by electric 
motors, while higher capacity wells tend to be 
operated by diesel, natural gas, and propane engines.  
Source: USDA 2004. 

Energy Use from 100hp Irrigation Pumps 
(MMBtu/unit/yr) 

Fuel 
Fuel Use 

Rate Source 
Ethanol 
(E85) 829 

Smajstrla and Zazueta 2003; 
DOE-EPA 2007. 

Diesel 704 Smajstrla and Zazueta 2003. 
Gasoline 829 Smajstrla and Zazueta 2003. 
Natural gas 843 Evans, Sneed, and Hunt 1996. 
LPG 767 Smajstrla and Zazueta 2003. 
Electricity 217 Smajstrla and Zazueta 2003. 

 

Annual Greenhouse Gas Lifecycle 
Emissions for 100hp Irrigation Pump 

(metric tons CO2 equivalent) 

Fuel Total 
End-
use 

Up-
stream

Electricity 49.3 0 49.3 
Natural gas 56.8 47.5 9.2 
Ethanol (E85) 58.5 57.3 1.1 
LPG 59.1 50.2 8.9 
Diesel 65.1 51.6 13.5 
Gasoline 77.4 60.5 16.9 

 
(a) Credit is given to biodiesel for carbon sequestration during crop production 

Key Assumptions
1. Upstream emissions (from point of extraction to point of 

use) are based on GREET model. 
2. Emissions at point of use are based on 100 hp irrigation 

pump operating 749 hours per year. 
 
See Appendix B for full list of assumptions and references. 

Market Data Energy End-Use Data

Climate Change Comparison 

Water outlet to field 

Water inlet 
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Forklifts 
Forklifts are used to move and stack loads, usually in warehouses. Unlike most vehicles, fuel is used not 
only for vehicle propulsion (with maximum speeds usually between 10-15 mph), but also for load lifting 
work. A large variety of forklifts can run on propane. Other fuels commonly used for forklifts are 
electricity, compressed natural gas (CNG), gasoline, and diesel. Fuel choice may depend on load size and 
air quality concerns – electric forklifts are normally used for light-duty jobs, while diesel fuel is typically 
used for extremely heavy-duty loads and is restricted to outdoor use for air quality reasons. Propane is 
used for both light- and heavy-duty applications. 
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Forklift Units Shipped: 
Electric (■) vs. Propane (■) 

 
Source: ITA 2006 

Fuel 
MMBtu per forklift per 
year 

Electric 26 
LPG 88 
CNG 92 
Diesel 74 
Gasoline 90 

 
Based on an average LPG forklift using 973 
gallons per year (Delucchi 2000) and under 100 
horsepower. 
 
 

 
Metric tons CO2 equivalent per 
forklift per year 

Fuel Total End-use 
Up-

stream 
Electric 5.8 0.0 5.8 
LPG 7.1 6.1 1.0 
CNG 7.2 5.6 1.7 
Diesel 7.3 5.9 1.4 
Gasoline 8.8 7.0 1.9 

 
(Note: Totals may not add due to rounding) 

Key Assumptions
1. Assumes as in Delucchi 2000 that two-

thirds of forklift energy use goes to vehicle 
propulsion and one-third goes to lifting. 

2. For forklifts powered by fuels other than 
propane, the relative efficiencies of lifting 
and propulsion compared to a propane-
based system were used to estimate the 
fuel consumption of those vehicles. 

3. Thermal engine efficiencies estimated by 
Delucchi were used to calculate fuel 
required for lifting work. 

4. Relative fuel efficiencies used by the 
GREET model for 6000-8500 lbs. GVW 
vehicles were used to calculate fuel 
required for propulsion. 

 
See Appendix B for full list of assumptions and 
references. 

Market Data Energy End-Use Data 

Climate Change Comparison 
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Medium-Duty Engines 
Medium-duty engines are used for many commercial and municipal vehicles, including school 
buses. Diesel currently fuels the majority of school buses in the U.S. today, despite the fact that exposure 
to diesel exhaust is known to cause a number of adverse health effects. Diesel exhaust is also among the 
air pollutants considered by the EPA to pose the greatest risks to public health (CARB 1998, EPA 2003).  
As a consequence, many school districts across the country have been looking for alternatives to diesel in 
order to fuel their school bus fleets. A propane-powered school bus using an EPA-certified 8.1L Liquid 
Propane Injection (LPI) system is one such alternative. 
 
 

There are approximately 450,000 school 
buses transporting 24 million school 
children each school day (School Bus Fleet 
2007). Propane fuels more than 1,400 of 
those school buses in the United States 
(PERC 2000). 

Fuel MMBtu per bus per year 
Diesel  189 
LPG 240 
CNG 252 
Gasoline 240 

 
Based on a standard size (Type C) school bus 
traveling 9,000 miles per year. 

  
Metric tons CO2 equivalent per 
bus per year 

Fuel Total End-use 
Up-

stream 
Diesel  17.5 13.9 3.7 
LPG 17.9 15.1 2.8 
CNG 18.7 14.0 4.7 
Gasoline 22.0 17.0 4.9 

 
(Note: Totals may not add due to rounding) 

Key Assumptions
1. Assumes fuel efficiencies for diesel and CNG 

buses reported in ANTARES Group 2004. 
2. Fuel efficiencies for LPG and gasoline 

vehicles were estimated by applying the ratio 
of fuel efficiencies used by the GREET model 
for 6000-8500 lbs. GVW vehicles (the largest 
size class in the model) to CNG school bus 
fuel efficiency reported by ANTARES Group.  

 
See Appendix B for full list of assumptions and 
references. 

 

Market Data Energy End-Use Data

Climate Change Comparison 
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Light-Duty Trucks 
Light-duty trucks, such as the Ford F-150, constitute a significant portion of the U.S. vehicle fleet. While 
gasoline fuels the majority of light-duty trucks in the U.S., ethanol (E85) and propane have gained greater 
use in recent years. The Roush F-150 pickup uses Liquid Propane Injection (LPI) technology to make the 
F-150 a dedicated propane vehicle. Using an engine computer specifically calibrated for propane, the LPI 
system directly replaces the OEM gasoline injection system. The propane-powered F-150 offers the same 
performance as a gasoline-powered pickup truck. Ethanol (E85) may also be used in Ford’s flex-fuel 
model of the F-150, which can be fueled by either regular gasoline or E85. E85 is composed of 85% 
ethanol and 15% petroleum by volume. 

The Ford F-series pick-up trucks have been 
the top-selling vehicle in the United States 
for 25 consecutive years, with close to 
1,000,000 vehicles sold in each of the past 
several years (Forbes.com 2006). 

Fuel 
MMBtu per vehicle per 
year 

LPG 75 
E85 75 
Gasoline 75 

 
Based on a pickup truck traveling 10,000 miles 
per year. 

  
Metric tons CO2 equivalent per 
vehicle per year 

Fuel Total 
End-
use Up-stream 

LPG 5.6 4.7 0.9 
Ethanol (E85) 5.7 5.2 0.5 
Gasoline 6.9 5.3 1.5 

 
(Note: Totals may not add due to rounding) 

Key Assumptions
1. Fuel efficiencies used by the GREET 

model for 6000-8500 lbs. GVW vehicles 
were used to calculate fuel use for 
equivalent miles traveled. See appendix for 
values. 

2. GHG emissions factors for E85 are 
specifically for combustion in a flex-fuel 
vehicle. 

 
See Appendix B for full list of assumptions and 
references. 
 

Market Data Energy End-Use Data

Climate Change Comparison 
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Residential Water Heaters 
Propane residential water heaters include both tank storage units as well as instantaneous (“tankless”) 
water heaters. While storage water heaters keep a constantly available supply of hot water, tankless units 
heat water as it is supplied to the end user. Both storage and tankless units can be gas-fueled or electric. 
Gas water heaters are designed to run on either propane or natural gas. Fuel oil and solar power, however, 
are only used for storage tank water heating. Solar water heaters frequently use electricity to pump water 
through the collector, and solar water heating systems almost always require a conventional heater as a 
backup for cloudy days (DOE 2005d). Heat pump water heaters use electricity to move heat rather than 
generate it directly. They are more efficient than electric water heaters but very few are commercially 
available. 
 

Residential water heaters installed in 
the U.S. by fuel type (million units) 

Natural 
Gas, 58.2

Solar, 1.2
Fuel Oil, 

4.7

LPG, 3.0

Electricity 
41.6

 
 
Sources: EIA 2001, NREL 1998 
Includes all types of water heaters. 

Storage tank heater

Fuel 
MMBtu per unit per 
year 

Solar w/ LPG backup 7 
LPG 16 
Natural gas 16 
Heat pump 5 
Fuel oil 16 
Electricity 11 

Tankless water heater 

Fuel 
MMBtu per unit per 
year 

Natural gas 12 
LPG 12 
Electricity 11 

 
Based on equal hot water delivery compared to 
a propane storage water heater using an average 
15.8 MMBtu/yr (EIA 2001), equal to 173 
gallons of LPG per year. 

Market Data Energy End-Use Data

Storage tank heater 

  
Metric tons CO2 equivalent 
per unit per year 

Fuel total 
end-
use 

up-
stream 

Solar w/ LPG 
backup 0.5 0.3 0.2 
LPG 1.0 0.8 0.2 
Natural gas 1.0 0.8 0.2 
Heat pump 1.1 0.0 1.1 
Fuel oil 1.4 1.1 0.3 
Electricity 2.5 0.0 2.5 

Tankless water heater 

  
Metric tons CO2 equivalent 
per unit per year 

Fuel total 
end-
use 

up-
stream 

Natural gas 0.8 0.7 0.1 
LPG 0.9 0.8 0.1 
Electricity 2.4 0.0 2.4 

Key Assumptions
1. Energy efficiencies based on the highest 

energy factor reported in the GAMA 
Directory of Certified Efficiency Ratings 
(GAMA 2006). Solar water heater energy 
efficiency based on DOE 2005c. 

2. Fuel consumption of propane storage tank 
heater based on average residential energy 
consumption for water heating.  Tankless 
propane fuel consumption based on 
relative efficiency compared to a tank 
heater.  See appendix for efficiency values 
(energy factors) used. 

3. Solar water heater uses electricity for fluid 
circulation. Solar water heater delivers 
60% of water heating load with remaining 
40% from a backup LPG system. 

 
See Appendix B for a full list of assumptions 
and references. 

Climate Change Comparison 
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Residential Space Heating 
Homes are most commonly heated by either a centralized system that moves warm air through ducts or by 
separate heating units (usually electric) distributed throughout the home. Furnaces can be gas-fired, oil-
fired, or electric; most gas furnaces can be fueled by either natural gas or propane. Heat pumps use 
electricity to heat air, but do so by moving heat rather than generating heat by electrical resistance. This 
makes heat pumps more efficient than electric radiators, and allows them to deliver more heat energy than 
they use in electricity. 

Because boilers have the same range of energy efficiencies as furnaces, they were not added to the 
analysis, but their greenhouse gas emissions can reasonably be assumed to be comparable to those of 
furnaces. Similarly, a number of different electric resistance heating units can be used to heat rooms, but 
because they all convert nearly 100% of electricity into useful heat, their emissions impact will be similar 
to electric baseboard heating. 
 
 
 Households in the U.S. by main space-

heating fuel (million households) 

Natural 
Gas, 59.1Electricity 

30.9

LPG, 4.9
Other, 

3.0

Fuel Oil, 
8.0

 
Source: EIA 2001 

Fuel 
MMBtu per heating 
system per year 

LPG Furnace 47 
Natural Gas Furnace 47 
Electric Heat Pump 15 
Fuel Oil Furnace 53 
Electric Baseboard 38 
Electric Furnace 44 

 
Based on a furnace delivering 38 million Btu of 
useful heat, typical of a furnace in a winter 
climate zone such as the mid-Atlantic. 

 
Metric tons CO2 equivalent per 
heating system per year 

Fuel Total End-use 
Up-

stream 
LPG Furnace 3.1 2.5 0.6 
Natural Gas 
Furnace 3.1 2.5 0.6 
Electric Heat 
Pump 3.5 0.0 3.5 
Fuel Oil 
Furnace 4.9 3.9 1.0 
Electric 
Baseboard 8.7 0.0 8.7 
Electric 
Furnace 10.1 0.0 10.1 

 

Key Assumptions
1. Estimated useful heat delivered by a 

propane furnace was 38 million Btu, and 
was based on an average energy 
consumption of 52.6 million Btu per year 
of propane in a region with 4000-5499 
heating degree days (EIA 2001) after 
estimated average efficiency (15%) and 
duct losses (15%) were applied. 

2. Energy efficiencies based on the highest 
annual fuel utilization efficiency (AFUE) 
reported in the GAMA Directory of 
Certified Efficiency Ratings (GAMA 
2006) for gas and fuel oil furnaces with 
greater than 60,000 Btu-hour ratings. 

3. Assumed 100% conversion efficiency of 
electric heaters and electric furnaces. 

See Appendix B for full list of assumptions and 
references. 

Market Data Energy End-Use Data 

Climate Change Comparison 
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VI. Appendix A – Glossary 
Carbon dioxide (CO2) equivalent 
The amount of carbon dioxide by weight emitted into the atmosphere that would produce the same 
estimated radiative forcing as a given weight of another radiatively active gas. Carbon dioxide equivalents 
are computed by multiplying the weight of the gas being measured (for example, methane) by its 
estimated global warming potential (which is 21 for methane). "Carbon equivalent units" are defined as 
carbon dioxide equivalents multiplied by the carbon content of carbon dioxide (i.e., 12/44) (EIA 2007). 
 
End-use 
Pertaining to the ultimate consumption of energy or fuel (adapted from “end user,” EIA 2007). 
 
Global Warming Potential (GWP) 
An index used to compare the relative radiative forcing of different gases without directly calculating the 
changes in atmospheric concentrations. GWPs are calculated as the ratio of the radiative forcing that 
would result from the emission of one kilogram of a greenhouse gas to that from the emission of one 
kilogram of carbon dioxide over a fixed period of time, such as 100 years (EIA 2007). 
 
Greenhouse Gases (GHG) 
Those gases, such as water vapor, carbon dioxide, nitrous oxide, methane, hydrofluorocarbons (HFCs), 
perfluorocarbons (PFCs) and sulfur hexafluoride, that are transparent to solar (short-wave) radiation but 
opaque to long-wave (infrared) radiation, thus preventing long-wave radiant energy from leaving Earth's 
atmosphere. The net effect is a trapping of absorbed radiation and a tendency to warm the planet's surface. 
(EIA 2007). 
 
Lifecycle 
The process from raw material acquisition (including exploration and production) through end-use by the 
consumer. 
 
Radiative forcing 
A change in average net radiation at the top of the troposphere (known as the tropopause) because of a 
change in either incoming solar or exiting infrared radiation. A positive radiative forcing tends on average 
to warm the earth's surface; a negative radiative forcing on average tends to cool the earth's surface. 
Greenhouse gases, when emitted into the atmosphere, trap infrared energy radiated from the earth's 
surface and therefore tend to produce positive radiative forcing (EIA 2007). 
 
Upstream 
Pertaining to any process, or the sum total of processes, used to produce or deliver energy up to the point 
of consumption by the end-user. Concerns all processes used in the transformation of raw feedstock into 
fuel, including raw material extraction, processing, transportation, distribution, and storage (adapted from 
diagram, Argonne National Laboratory 2007). 
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VII. Appendix B – Assumptions and References 
About Climate Change 
References 
Climate Leaders. 2004. Direct Emissions from Stationary Combustion Sources. Climate  
Leaders Greenhouse Gas Inventory Protocol Core Module Guidance. U.S. Environmental Protection 
Agency (EPA) (October). http://www.epa.gov/climateleaders/docs/stationarycombustionguidance.pdf 
 
Intergovernmental Panel on Climate Change (IPCC). 2001. Atmospheric Chemistry and Greenhouse 
Gases. Climate Change 2001: The Scientific Basis. http://www.grida.no/climate/ipcc_tar/wg1/pdf/TAR-
04.PDF 
 
Rubin, Edward S. and Anand B Rao. 2002. A Technical, Economic and Environmental Assessment of 
Amine-based CO2 Capture Technology for Power Plant Greenhouse Gas Control. Technical Progress 
Report, prepared by Center for Energy and Environmental Studies, Carnegie Mellon University, 
Pittsburgh, PA, for U.S. Department of Energy, National Energy Technology Laboratory, Pittsburgh, PA, 
DOE/DE-FC26-00NT40935 (October). http://www.iecm-
online.com/ESRubin/esr%20papers/2001f%20Rao%20and%20Rubin%20DOENETL%20Oct.pdf 
 
U.S. Department of Energy (DOE). 1994. Sector-Specific Issues and Reporting Methodologies 
Supporting the General Guidelines for the Voluntary Reporting of Greenhouse Gases under Section 
1605(b) of the Energy Policy Act of 1992. Volume 1: Part 1, Electricity supply sector; Part 2, Residential 
and commercial buildings sector; Part 3. Industrial sector, DOE/PO-0028-Vol. 2 (October). 
http://www.osti.gov/bridge/servlets/purl/10196818-8dgiqi/webviewable/ 
 
U.S. Environmental Protection Agency (EPA). 2007. Inventory of U.S. Greenhouse Gas Emissions and 
Sinks: 1990-2005. Table A-10, EPA 430-R-07-002 (April). 

Methodology 
References 
The Greenhouse Gases, Regulated Emissions, and Energy Use in Transportation (GREET) Model. 2007. 
GREET 2, Version 1.7. UChicago Argonne, LLC. 
 
Intergovernmental Panel on Climate Change (IPCC) 2007. Climate Change 2007: The Physical Science 
Basis: Contribution of Working Group I to the Fourth Assessment Report of the Intergovernmental Panel 
on Climate Change. http://ipcc-wg1.ucar.edu/wg1/wg1-report.html 

Distributed Generation 
Assumptions 
1. Energy use is based on vendor specs for power-only (no CHP) 60Hz gensets operating at 100% 

nameplate load. 
2. End-use energy consumption data are based on reported fuel use in vendor specifications of 

representative generators. Representative generators for 30 kW microturbines: Capstone C30 Liquid 
Fuel, Capstone C30 Natural Gas; 100kW genset: John Deere J150U, Cummins 100GGHH; 200kW 
genset: Armstrong AJD200, Caterpillar G3508.  (Vendor specs 2007) 

3. Capstone C30 microturbine is operated at ambient temperatures above 35°F (a propane pump and 
vaporizer is unnecessary) (Gas Plants, Inc. 2006). 
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4. Methane and nitrous oxide emission factors are based on Delucchi 2000. 
5. Carbon content (kg CO2/million Btu) of all fuels evaluated assumes 99% combustion. Table B.1 

DOE 1994. 
6. Energy content of fuels based on EIA 2007 and EIA 2007a. 
7. Upstream emissions (from point of extraction to point of use) for all fuels are based on GREET 

model version 1.5 (GREET Model 2007). 
8. Assume representative standby generator operates 20 hours per year. (15 min. per week for exercising 

= 13 hours, plus 7 hours of operation average in a poor power area).  Source: email correspondence 
with PERC May 15, 2007. 

9. Prime power units can operate from 4-10 hours per day.  Assume 7 hours per day for an average unit. 
Source: email correspondence with PERC May 15, 2007. 

10. Global warming potentials (GWP) are used to combine the three greenhouse gases into metric tons of 
carbon dioxide equivalent.  GWPs for this study are based on 100 year time horizon: CO2 = 1, 
methane = 25, nitrous oxide = 298 (IPCC 2007). 
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DG Monitor. 2005. Installed Base of U.S. Distributed Generation: 2005 Edition. Resource Dynamics 
Corporation. 

 
Energy Information Administration (EIA). 2007. Thermal Conversion Factors. Monthly Energy Review 
(April), 157. http://www.eia.doe.gov/emeu/mer/pdf/mer.pdf 
 
Energy Information Administration (EIA). 2007a. Thermal Conversion Factor Source Documentation. 
Approximate Heat Content of Natural Gas. (Table A4). 
http://www.eia.doe.gov/emeu/mer/pdf/pages/sec12_4.pdf 
 
Energy Information Administration (EIA). 2006. Consumption and Expenditures Tables for Non-Mall 
Buildings. 2003 Commercial Buildings Energy Consumption Survey (CBECS) Detailed Tables 
(December). 
http://www.eia.doe.gov/emeu/cbecs/cbecs2003/detailed_tables_2003/detailed_tables_2003.html#consume
xpen03 
 
Intergovernmental Panel on Climate Change (IPCC). 2007. Changes in Atmospheric Constituents and in 
Radiative Forcing. Climate Change 2007: The Physical Science Basis. Contribution of Working Group I 
to the Fourth Assessment Report of the Intergovernmental Panel on Climate Change. Chapter 2. 
http://ipcc-wg1.ucar.edu/wg1/Report/AR4WG1_Ch02.pdf 
 
Gas Plants, Inc. 2006. Propane-Fueled Microturbine Case Study: Potential of Propane as a Microturbine 
Fuel. Prepared for the Propane Education and Research Council (September 1). 
http://www.propanecouncil.org/files/10466_Superior_MT_CaseStudy.pdf 
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GREET, Version 1.5. UChicago Argonne, LLC. 
 
U.S. Department of Energy (DOE). 1994. Sector-Specific Issues and Reporting Methodologies 
Supporting the General Guidelines for the Voluntary Reporting of Greenhouse Gases under Section 
1605(b) of the Energy Policy Act of 1992. Volume 1: Part 1, Electricity supply sector; Part 2, Residential 
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and commercial buildings sector; Part 3. Industrial sector, DOE/PO-0028-Vol. 2 (October). 
http://www.osti.gov/bridge/servlets/purl/10196818-8dgiqi/webviewable/ 
 
Vendor specs. 2007. 
Armstrong AJD200. Armstrong AJD Line Diesel Powered. Armstrong Power Trade.  
 http://www.armstrongpower.com/b144-ajd.pdf (accessed May 2007). 
Capstone C30 Liquid Fuel. 2006. C30 Liquid Fuel MicroTurbine Performance Specifications. Capstone  

Turbine Corporation. http://www.microturbine.com/_docs/PDS_C30LiqFuelPerSpecs1R.pdf 
(accessed May 2007). 

Capstone C30 Natural Gas. 2006. C30 Natural Gas MicroTurbine Performance Specifications. Capstone  
Turbine Corporation. http://www.microturbine.com/_docs/PDS_C30NatGasPerfSpecs1R.pdf 
(accessed May 2007). 

Caterpillar G3508. 2001. Gas Petroleum Engine G3508: Caterpillar Engine Specifications. Caterpillar.  
 http://www.cat.com/cda/files/98936/7/lehw0810.pdf  (accessed May 2007). 
Cummins 100GGHH. Cummins Power Generation. Exhaust Emission Data Sheet 100GGHH.  

http://www.onan-generators.biz/cart/PDF/industrial/gas/LP/GGHH-60-em.pdf (accessed May 
2007). 

John Deere J150U. J150U Diesel Genset. SDMO Industries.  
http://www.sdmo.com/sitev3/files/pdf/GB/J150U.pdf (accessed May 2007). 

Irrigation Pumps 
Assumptions 
1. Fuel and electricity use are based on performance standards determined for internal combustion 

engines using standard accessories, including a water pump, fan, and radiator (Smajstrla and Zazueta 
2003). 

2. Methane and nitrous oxide emission factors are based on Delucchi 2000 unless otherwise noted 
below. 

3. Assume methane emissions are 2% higher from E85 combustion than gasoline combustion based on a 
hydrocarbon emissions analysis from small engines in this study: Varde 2002. 

4. Carbon content (kg CO2/million Btu) of all fuels evaluated assumes 99% combustion. Table B.1 
DOE 1994. 

5. Energy content of fuels based on EIA 2007, Bioenergy Feedstock Information Network 2007, and 
Evans, Sneed, and Hunt 1996. 

6. There is no meaningful difference in engine efficiency between E85 and gasoline.  Fuel usage of E85 
is higher due to ethanol’s lower energy content (EPA-DOE 2007). 

7. Upstream emissions (from point of extraction to point of use) for all fuels are based on GREET 
model version 1.5 (GREET Model 2007). 

8. Upstream ethanol emissions are based on the GREET model for converting corn to ethanol.  The 
emissions and energy use involved in the production of corn are calculated on the basis of the amount 
of fuel and chemicals (fertilizer, herbicides, and insecticides) used per bushel. Energy efficiency of 
97.7% is assumed for ethanol transportation, storage, and distribution. The figure below presents the 
stages that are included for the upstream ethanol calculations in GREET 1.5. 



 
 

Propane Reduces Greenhouse Gas Emissions: A Comparative Analysis 27 

 
 

 
Diagram of upstream elements for calculating emissions from ethanol fuel production. Figure 4.1 from 
GREET 2007.  
  

9. Assume representative irrigation pump operates 749 hours per year. Source Autumn Wind Associates 
2004, page 20. 

10. Global warming potentials (GWP) are used to combine the three greenhouse gases into metric tons of 
carbon dioxide equivalent.  GWPs for this study are based on 100 year time horizon: CO2 = 1, 
methane = 25, nitrous oxide = 298 (IPCC 2007). 
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Forklifts 
Assumptions 
1. Average fuel use of 973 gallons of propane per year is based on market data provided in Delucchi 

2000, which cites 400,000 forklifts using 389 million gallons of propane annually. 
2. The analysis used the assumption by Delucchi that two-thirds of forklift energy use goes to vehicle 

propulsion and one-third goes to lifting.  This fraction was not based on actual usage data, but was 
considered by the author to be a reasonable assumption. 

3. For forklifts powered by fuels other than propane, the relative efficiencies of lifting and propulsion 
compared to a propane-based system were used to estimate the fuel consumption of those vehicles. 

4. Relative fuel efficiencies used by the GREET model for 6000-8500 lbs. GVW vehicles, model year 
2010, were used to calculate fuel use for equivalent miles traveled.  The ratio of the fuel economy of 
each vehicle type (in miles per gasoline equivalent gallon) relative to a gasoline powered vehicle are 
as follows: electric – 3.5; LPG and gasoline – 1.0, CNG - .95; diesel – 1.31. 

5. Thermal engine efficiencies were used to calculate fuel use for equivalent lifting work in Btus.  
Forklift engine thermal efficiencies used were those used by Delucchi: LPG and CNG – 28.0%; 
gasoline – 26.7%; diesel – 28.5%.  Electric motor thermal efficiency was assumed to be 95%. 

6. Upstream emission factors were based on the output of the GREET model (GREET 2007). See text 
for a discussion of the assumptions used with this model. 

7. End-use emission factors were based on those used in the GREET model for 6000-8500 lbs. GVW 
vehicles, given in grams-per-mile in the “greet1.7.xls” input file provided with the model. Emission 
factors were converted from grams-per-mile to grams-per-MMBtu of fuel. 
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Medium-Duty Engines 
Assumptions 
1. Different fuel systems were evaluated based on the emissions resulting from the delivery of an 

equivalent energy service – miles traveled. 
2. The assumption of 9,000 miles traveled per year was based on the same assumption by ANTARES 

Group (ANTARES Group 2004). 
3. The following fuel economy values (in diesel-equivalent gallons) were used in the comparative 

analysis: LPG school bus – 5.2; CNG school bus – 5.0; diesel school bus – 6.6; gasoline school bus – 
5.2.  Fuel efficiency for CNG and diesel vehicles were those reported by ANTARES.  This source 
assumed that LPG buses had the same fuel economy as CNG vehicles.  But because the fuel tanks of 
CNG vehicles are heavier than those of LPG vehicles and create a fuel economy penalty, the relative 
fuel efficiencies used by the GREET model (GREET 2007) were used to get a more accurate estimate 
LPG fuel economy.  Relative fuel efficiencies used by the GREET model for 6000-8500 lbs. GVW 
vehicles, model year 2010, were used to estimate the fuel economy of LPG as well as gasoline school 
buses.  The fuel economy of the LPG vehicle in the GREET model is 5.3% higher than that of a CNG 
vehicle (on an equivalent gallon basis).  This difference was applied to reported fuel economy for 
CNG school buses in order to calculate fuel economy for an LPG bus.  Because the GREET model 
assumes that LPG and gasoline vehicles have the same fuel efficiency on an equivalent gallon basis, 
gasoline bus fuel efficiency was assumed to be equal to the LPG bus value. 

4. Upstream emission factors were based on the output of the GREET model. See text for a discussion 
of the assumptions used with this model. 

5. End-use emission factors were based on those used in the GREET model for 6000-8500 lbs. GVW 
vehicles 
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Light-Duty Trucks 
Assumptions 
1. Different fuel systems were evaluated based on the emissions resulting from the delivery of an 

equivalent energy service – miles traveled. 
2. A typical pickup truck was estimated to travel 10,000 miles per year. 
3. The following fuel economy values (in gasoline-equivalent gallons) were those used in the GREET 

model (GREET 2007), and were used in the comparative analysis: LPG, gasoline, and E85 – 16.7.  
4. Upstream emission factors were based on the output of the GREET model. See text for a discussion 

of the assumptions used with this model. 
5. End-use emission factors were based on those used in the GREET model for 6000-8500 lbs. GVW 

vehicles, given in grams-per-mile in the “greet1.7.xls” input file provided with the model. 
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Residential Water Heaters 
Assumptions 
1. The highest reported energy efficiency for each type of water heater was used in the analysis.  The 

energy efficiency of a water heater is designated by its energy factor, which is the ratio of the heat 
delivered (as hot water) to the energy consumed (i.e., electricity, natural gas, LPG, or oil) according 
to a specific test procedure (DOE 2000). 

2. Energy factors for all water heaters except solar water heaters were based on the highest reported 
energy factor in the GAMA Directory of Certified Efficiency Ratings (GAMA 2006) for each type of 
unit.  The GAMA source did not include solar hot water heater efficiency ratings.  The energy factor 
of solar hot water heaters was based on the highest value in the range provided by DOE’s Office of 
Energy Efficiency and Renewable Energy (DOE 2005(b)). This energy factor assumes that some 
amount of electricity is used to circulate fluid.  Energy factors for storage tank water heaters were: 
solar – 11.0, LPG – 0.67, natural gas – 0.67, heat pump – 2.28, fuel oil – 0.68, electric – 0.95.  Energy 
factors for tankless water heaters were: LPG – 0.85, natural gas – 0.85, electric – 0.99. 

3. Although heat pump water heaters may be used for tankless water heating, there were no tankless heat 
pump models listed in the GAMA directory and therefore were not evaluated in the analysis. 



 
 

Propane Reduces Greenhouse Gas Emissions: A Comparative Analysis 31 

 
4. Solar water heaters are typically integrated with another hot water heating system running on gas, oil, 

or electricity. Solar water heaters typically serve 50-75% of the hot water load (DOE 2005(b)).  
Typical values for LPG was selected as the backup system, with the solar water heater system serving 
60% of the load. 

5. Fuel consumption of LPG storage tank heater based on the average fuel consumption of a residential 
hot water heating system of 15.8 MMBtu, based on EIA 2001. 

6. Upstream emission factors were based on the output of the GREET model (see text for a discussion of 
the assumptions used with this model). 

7. End-use emission factors were those used in Delucchi 2000. 
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Residential Space Heating 
Assumptions 
1. Different fuel systems were evaluated based on the emissions resulting from the delivery of an 

equivalent energy service – the amount of useful heat supplied to the home. 
2. Estimated useful heat delivered by a propane furnace was 38 million Btu, and was based on an 

average energy consumption of 52.6 million Btu per year of propane in a region with 4000-5499 
heating degree days (EIA 2001) after estimated average efficiency losses (15%) and duct losses 
(15%) were applied. 

3. The highest reported energy efficiency for each type of space heater was used in the analysis.  The 
energy efficiency of a space heater is designated by its annual fuel utilization efficiency (AFUE), 
which is the ratio of heat output of the furnace or boiler compared to the total energy consumed by a 
furnace or boiler (DOE 2005a). 

4. The energy efficiency for gas and fuel oil furnaces were based on the highest reported AFUE in the 
GAMA Directory of Certified Efficiency Ratings (GAMA 2006).  AFUE values for furnaces were: 
LPG and natural gas – 95.7, fuel oil – 85.0.  An AFUE of 100 was assumed for the electric furnace 
based on the upper end of the range given in DOE 2005a. 

5. Electric heat pump energy efficiency is determined by its heating season performance factor (HSPF), 
which is the ratio of heat delivered in Btus to the electricity consumed in Watt-hours.  A HSPF of 
10.0 was used for the heat pump,  since it was the highest value in the range reported in DOE 2005b. 

6. Duct heat losses of 15% were assumed for the furnace and heat pump systems, and were applied after 
conversion efficiency losses.  The heat transfer efficiency of the electric resistance baseboard heating 
system was assumed to be 100% based on DOE 2005. 

7. It was assumed that gas and oil furnaces met GAMA's guideline for electrical efficiency (GAMA 
2006), meaning their electricity usage during a typical heating season is 2% or less of the total energy 
used by the furnace.  Therefore, emissions resulting from electricity consumption by these furnaces 
was not calculated. 

8. Upstream emission factors were based on the output of the GREET model (GREET 2007). See text 
for a discussion of the assumptions used with this model. 

9. End-use emission factors were those used in Delucchi 2000. 
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ARRA GRANTS US DOE/Clean Cities FY 09 Petroleum Reduction Technologies Projects for 

the Transportation Sector 
DE-PS26-09NT01236-00 - Area of Interest 4. 
 
Infrastructure and/or purchase/retrofit or repower of vehicles to run on 
alternative fuels.  

  
Application Closing date Round 1: 5/29/2009  Round 2: 09/30/2009 
Expected Selection  Notification 
Date 

Round 1:  Aug 2009 
Round 2:  Dec 2009 

Method of Submittal Through the Industry Interactive Procurement System (IIPS) at http://e-
center.doe.gov.  Application forms available to download on this website. 
Registration with IIPS required prior to application submittal. 

Available Funding $300,000,000 
Award Min/Max $5,000,000-$15,000,000 
Funding Type Grant. 
Award Areas 30 geographical areas US wide 
Eligible Entities State or local government or MTA or combination of these, and a Clean Cities 

coalition.  Can carry out projects in partnership with public and private entities. 
ARRA Funding priorities Shovel Ready projects. 

Jobs directly created/retained as result of project plus indirectly created in 
industries or services supporting the project. 
Iron, steel, and manufactured goods used in construction, alteration, maintenance 
or repair of a public building or public work must be produced in the US. 
Requirement that all laborers and mechanics on project paid at rates not less than 
those on similar projects in the locality as determined by USC Title 40, Chapter 
31, Subchapter IV 

Program Funding Priorities Petroleum reduction benefits (gallons of petroleum fuels displaced). 
Emissions reductions. 



Rapid project implementation. 
Probability of project success 
Project cost and cost share. 
Project sustainability after term of the grant.. 

Eligible Activities Refueling infrastructure: new or upgrades/improvements; may have multiple 
fuels at one location, public access important; can include multiple sites in one 
application.  Must include public awareness campaign re alternative fuels. 
Vehicles: purchase of new OEM vehicles or retrofit/conversion/repower of new 
and/or used conventional vehicles to run on alt fuels or utilize advanced 
technologies. 
Applications can be to implement vehicles and/or support fueling 
infrastructure projects. 

Eligible Vehicles LDVs: alternative fueled, fuel cell electric, electric hybrids, plug-in hybrids, 
diesel with MY 2009 later compliant emissions plus biodiesel, neighborhood 
electric vehicles (NEV) only if electric vehicle replaces a full-size on-road 
vehicle. 
Medium and HDVs: Alternative fueled vehicles, fuel cell electric, plug-in 
hybrids, hydraulic hybrid.  Hybrids must be powered exclusively by 
alternative fuels. 
Off-road: ground support vehicles at public airports, freight loading and handling 
high fuel use vehicles. 

Percent funding/cost share LDVs: hybrids and diesel powered vehicles incremental cost up to 
$2,000/vehicles;  NEVs up to $2,000 per vehicle not to exceed the actual cost; 
alternative fueled and advanced technology vehicles up to $50,000 incremental 
cost. 
Medium and HDVs: alternative fueled and advanced technology vehicles up to 
$200,000 incremental cost; electric plug-in hybrid/hydraulic hybrids up to 
$500,000 incremental costs; fuel cell up to $1,000,000 incremental costs. 
All off-road vehicles up to $50,000 incremental cost.  
Infrastructure: up to 50% of the allowable costs. 
Cost Share: at least 50% of the total project costs. 



Anticipated Outputs Expected number of sites and vehicles in the project. 
Estimate of the vehicles and fuel use or degree of use of the project. 
Jobs/preserved/created directly and indirectly 

Anticipated Outcomes Estimate of energy security benefits (petroleum reduction) 
Estimates of emissions reductions. 
Job creation/preservation directly and indirectly. 

Project Period 4 years: vehicle deployment and infrastructure development completed in 2 years, 
final 2 years for data collection. 

Project Narrative Requirements 
plus scoring 

Probability of project success based on technical approach and work plan 
statement of project objectives – 30% 
Probability of Project success based on team expertise and prior experience – 
20% 
Ability to preserve or create jobs through rapid project implementation – 20% 
Energy Security and Environmental Benefits – 20% 
Project Cost and cost share – 10% 

Federal Forms required SF 424- Application for Federal Assistance. 
Site locations. 
Project Narrative file – must not exceed 30 pages, including maps, photos, etc.  
8.5”x11’ with 1” margins. 
Project Summary/Abstract file. 
SF 424 A Budget Information. 
Budget Justification File. 
ARRA 2009 Additional Budget justification. 
Subaward Budget Files. 
Budget for FFRDC Contractor, if applicable. 
Project Management Plan. 
Commitment letters from 3rd parties. 
Biographical sketches. 
SF-LLL Disclosure of lobbing activities. 
Vehicle Cost information for Alt Fuel and advanced technology vehicles Pilot 
Program Information Table. 



Refueling Infrastructure for Alternative fuels and Advanced Technology Vehicle 
pilot Program Table. 

Reporting requirements Quarterly Progress Report 
Quarterly Financial Status Report 
Annual Special Status Report 
Annual Indirect Cost Proposal 
Annual Inventory Report of Federally Owned Property if any. 
Final Scientific/Technical Report within 90 days after end of project period. 
Final Financial Status Report within 90 days after end of project period. 

 



City of Austin/Central Texas Clean Cities 
Intent to Submit Form - Due Friday May 1, 2009 

 
The City of Austin and Central Texas Clean Cities are coordinating competitive grant applications on 
behalf of the region for clean vehicle funding opportunities through the American Reinvestment and 
Recovery Act (ARRA) under the US DOE Clean Cities FY 09 Petroleum Reduction Technologies Projects 
for the Transportation Sector, Area of Interest 4.   The following are the areas of emphasis:  
 
 Alternative Fuels Refueling Infrastructure  
 Electric Vehicles (All-Electric, Hybrid-Electric, Plug-In Hybrid, etc.) 
 Other Alternative Fuel Vehicles (CNG, LNG, E85 etc.) 
 
1.  If you are interested in a possible partnership in this grant application, please answer the questions 
below and submit this form no later than Friday May 1, 2009 to …………………………Email:            
…………………Fax:  ……………..     Tel: ……………. 
 
In addition, all potential partners must electronically submit the information required on the DOE Clean 
Cities ARRA project application form, and a commitment letter, to the City of Austin at the above contact 
information no later than Wednesday May 20, 2009, to be included in the final applications to the DOE. 
 

Entity Name:    _____________________________________________ 
Primary Contact:    _____________________________________________ 
Contact Title:                           _____________________________________________  
Contact E-Mail:    _____________________________________________ 
Contact Phone Number:   _____________________________________________ 
Contact Address:    _____________________________________________ 
 

2.  In which emphasis areas are you interested in partnering? Mark all that apply.  
 

 Alternative Fuels Refueling Infrastructure  
 Purchase of Light Duty Electric Vehicles (All-Electric, Hybrid-Electric, Plug-In Hybrid, etc)  
 Purchase of Other Light Duty Alternative Fuel Vehicles e.g. CNG, LNG, E85 etc 
 Purchase of Medium/Heavy Duty Electric Vehicles (All-Electric, Hybrid-Electric, Plug-In 
Hybrid, etc) 

 Purchase of other Medium and/or Heavy Duty Alternative Fuel Vehicles (CNG, LNG, E85 etc) 
 
3.  If you are interested in purchasing vehicles, please specify how many vehicles of each type:      
Medium/Heavy-duty _________________             Light Duty_____________________________  
 
4.  If you are interested in refueling/recharging infrastructure, which fuel(s) are you interested in?  
 

 Biodiesel (B-20 only)  
 Ethanol (E-85)  
 Compressed Natural Gas 
 Liquefied Natural Gas  
 Propane  
 Electricity  
 Hydrogen  

 
5.  Do you have resources within your own organization that can be used as cost share (i.e. funds for match 
or in-kind match assets)?  

 Yes 
 No 

  
If yes, identify, if possible, funds or in-kind assets: 



 



 

 

 

DALLAS COUNTY SCHOOLS 

Transportation Department 
612 N. Zang Blvd. 
Dallas, Texas  75208  
Transportation Director:  Tim Jones (214) 944-4520, tjones@dcschools.com 

BACKGROUND FACTS 

Largest propane school-bus fleet in State of Texas  
908 sq. miles, 320,000 students  
Transports 11 million student passengers annually 
Annual school-bus mileage – 20,000,000+  
Current annual usage of propane – 870,000 gals. 

FLEET FACTS 

Total School Buses 1,545 
•  545 Propane 
•  918 Diesel 
•  82 Other 

Total Other Vehicles 216 
•  9 Propane 
•  58 Diesel 
• 149 Gasoline 

Refueling facilities: 7 
Gallons on-site propane storage:  106,000 gallons 
Years using propane:  15 years 
 

PROPANE COST SAVINGS 

Annual savings to district through use of propane:   
LPG has historically been 30 percent  less expensive to gasoline. The current IRS 
rebate of $0.50/gal is creating a $400,000 per year saving for Dallas County Schools. 
 

ADDITIONAL COMMENTS/QUOTES 

Dallas County Schools has also retrofitted over 550 diesel buses to lower emission 
technology as well as purchasing the lowest emission standards available.  Dallas 
County Schools’ Board of Trustees has resolved to require lower emission purchases.  
DCS has adopted an anti-idling procedure and guidelines as well.   
 
“The OEM LPG bus and new retrofit LPG systems are very exciting for DCS to renew 
our LPG lower emission fleet.” 
 
--Tim Jones, Director of Transportation 
 

 



 

 

 

DENTON INDEPENDENT SCHOOL DISTRICT  

Transportation Department 
5093 East McKinney 
Denton, Texas 76208 
(940) 369-0300 or (940) 369-0097 
Transportation Director: Gene Holloway 
 

BACKGROUND FACTS 

Fourth largest propane school-bus fleet in State of Texas  
180 sq. miles, 20,870 students  
Transports 1.8 million student passengers annually 
Annual school-bus mileage:  1.7 million miles 
Current annual usage of propane:  300,000+ gals. 
 

FLEET FACTS 

Total school buses:  144 
•  77 Propane 
•  36 Bio-diesel equipped with particulate filters 
• 31 Unleaded (scheduled for replacement with propane units) 

Purchased:  44 Blue Bird propane buses, April 25, 2008; delivery August-Sept., 2008 
Other vehicles: 
14 diesel (box trucks, riding lawn mowers, backhoe, 1-ton pickup, 3-ton box trucks) 
1 propane (forklift) 
49 unleaded (pickups, passenger/cargo vans, tow truck, dump truck, bucket truck) 
Propane refueling facilities:  1, dual-pump capability; 2 satellite facilities planned  
Gallons on-site propane storage:  18,000 gallons  
Years using propane:  13 years 
 

ADDITIONAL COMMENTS/QUOTES 

Denton I.S.D.  is committed to being a leader in the campaign to promote clean air.  At 
D.I.S.D., “We practice what we teach!”  Our fleet life-cycle replacement program is 
focused on becoming 100 percent propane. The Railroad Commission of Texas Propane 
Incentive Programs will assist us in this effort. The 50¢ per gallon offered by the Motor 
Fuel Tax Credit Program and the Propane Vehicle Initiative Program can provide 
D.I.S.D. with approximately $1.8 million in funding to augment our current propane 
program.  --Gene Holloway 
 

 



 

 

 

NORTHSIDE INDEPENDENT SCHOOL DISTRICT  

Transportation Department 
12005 Leslie Road 
Helotes, Texas  78254 
(210) 397-0900 
Transportation Director:  Rafael Salazar 

BACKGROUND FACTS 

Second-largest propane school-bus fleet in State of Texas  
355 sq. miles, 85,000students  
Transports 40,000 students each day 
Annual school-bus mileage:  8,000,000 miles 
Current annual usage of propane:  450,000 gallons 
 

FLEET FACTS 

Total School Buses 685 
•  351 Propane 
•  324 Diesel 
•  31 Unleaded 
 

Total Other Vehicles  
•  0 Propane 
•  1 Diesel 
• 26 Gasoline 

Propane refueling facilities:  4 
Gallons on-site propane storage:  56,000 gallons total at four stations 
(South 8,000 gal., Culebra 12,000 gal., North 12,000 gal., and Rhodes 12,000 gal.) 
Years using propane:  27  
 

PROPANE COST SAVINGS 

Annual savings to district through use of propane: 
* 2007 Federal Propane Tax Credit estimated at $226,079 
* Average cost per gallon between Propane ($1.54) and Diesel ($3.00)                               
 

ADDITIONAL COMMENTS/QUOTES 

We were one of the first school districts to make a commitment to propane, and the first 
customer in the country to purchase the new dedicated propane Blue Bird buses in 
2007.   Northside ISD is taking delivery of 16 propane school buses this year, and our 
community and our staff recognize and enjoy the cleanliness of propane.   
 
--Rafael Salazar 
 

 



 

 

 

ALVIN INDEPENDENT SCHOOL DISTRICT 

Transportation Center 
2780 W. Highway 6 
Alvin, Texas  77511 
Transportation Director:  John Ralph, jralph@alvinisd.net, (281) 245-2992 
Fleet Maintenance Manager:  Butch Passmore, rpassmore@alvinisd.net 

BACKGROUND FACTS 

Fifth largest propane school-bus fleet in State of Texas  
250 sq. miles, 15,334 students  
Transports 1,242,000 students annually 
Annual school-bus mileage:  1,962,500 miles 
Current annual usage of propane:  206,146 gallons 

FLEET FACTS 

Total School Buses 128 
•  73 Propane 
•  81 Diesel 
 

Total Other Vehicles 
•  4 Propane 
•  4 Diesel 
• 97 Gasoline 

Refueling facilities: 1 
Gallons on-site propane storage:  18,000 gallons 
Years using propane:  27 years 

PROPANE COST SAVINGS 

Annual savings to district through use of propane: 
Current price this week (April 28-May 2, 2008) for propane is $1.79/gal vs. $3.51/gal for 
diesel. We also receive a $0.50/gal. rebate for propane used.  In 2006-07, we received 
$92,152.00 in rebates. Vehicle maintenance is reduced due to greater brake and tire life 
with propane, mainly due to the inherent braking of the throttled engine and less weight 
on the steering axle. 

ADDITIONAL COMMENTS/QUOTES 

The new generation propane engine shows promise of fuel mileage that comes close to 
the mileage we experience with diesel. A demo propane bus was impressive while 
doubling the mileage we experienced with current propane powered-buses. 
 
Driver comments: “Wow!”. Bus accelerates quicker, shortening the route time for 
students. 
Environmental considerations: These engines require no particulate trap or the related 
services. The emissions are lower due to the inherently cleaner-burning fuel. The 
emission system has proved itself for over 30 years of use. The engine has a smaller 
environmental footprint due to the decreased uses of lubricants and coolant. 
 
--John Ralph 





Why is propane essential for 
Williamson County?

• Reduced emissions – near non-attainment 
– Clean Air Act

• Saves taxpayer dollars:
– Reduced fleet fuel cost
– State and federal funds to reduce vehicle 

acquisition costs
– Reduced vehicle maintenance costs



What is Propane?

• Propane is a hydrocarbon (C3H8) and is 
sometimes referred to as liquefied 
petroleum gas, LP-gas or LPG.

• Propane is non-toxic and does not 
contaminate ground water or soil.



Why Propane? Because…
• It’s domestically produced
• It’s environmentally-friendly
• It’s readily available
• Now more than ever there are more 

vehicle and mower choices
• It’s easy on a county’s pocket book



90 % Produced in US



Do You Know What The Principal 
Green House Gases (EPA) Are?

They are:
• Carbon Dioxide CO2 

• Methane (principal component of natural gas)

• Nitrogen Oxide (NOx)



• Cleaner than gasoline/diesel as approved by the Clean Air Act 
of 1990 and National Policy Act of 1992 and 2005

Sources: DOE 1994, EPA 2007, GREET 2007
On-site emissions estimates based on chemical composition of the fuel with 99 percent combustion.
Actual life-cycle emissions vary by application.



On Site Carbon Emissions



Light-duty trucks emissions



Propane: It’s CLEAN-BURNING
• Propane vehicles are 

EPA certified and 
produce significantly 
LESS CO2, NOx, 
hydrocarbons and GHG 
emissions than gasoline 
or diesel engines. 
Additionally, propane 
vehicles produce LESS 
CO2 than fuel oil and 
ethanol. 



Going the Distance
• Propane gives you the 

highest volumetric 
efficiency of all alternative 
fuels. That means a vehicle 
range comparable to 
gasoline and better than 
any of the other 
alternatives.

• Propane fueled vehicles 
compare favorably with their 
gasoline counterparts on 
power, acceleration, and 
cruising speeds.



Propane: It’s Readily Available
Over 850 stations statewide



Bio-Diesel

Propane

Ethanol

CNG/LNG



Multiple platforms available for 
county vehicles

Chevy Impala Chevy Silverado



GMC Topkick Series
• GMC Topkick Series

4500-8500 with liquid 
propane injection (LPI) 
system designed by 
CleanFuel USA. Retrofit 
with any body. 

System can be put on 
any 8.1 L My 2005-2009.



Roush Performance
Liquid Propane Injection

F-250 & F-350 E-150, E-250 & E-350 



Propane: It’s Economical
• Propane can save you 

30-50% over diesel or 
gasoline.

• And if you are a 
registered alternative 
fueler, you could qualify 
for a $.50/gallon tax 
credit from the Federal 
government even if you 
are TAX EXEMPT.



County Savings Case Study
• CARTS is the second-largest 

rural transit fleet in State of 
Texas.

• Service area size:7,500 sq. mi
• Transports 350,000 

passengers annually
• Annual transit bus mileage—

1.6 million miles
• Annual usage of propane –

about 150,000 gallons
• 33 propane transit buses
• Annual savings: $150,000



Denton ISD
77 school buses

– Propane Tax Credit Program 2006-2009

• DISD qualifies for a 50¢ per gallon tax credit for each
gallon of propane purchased from October 1, 2006 to
September 30, 2009.

• DISD usage of LPG/Propane per year = 298,844 gallons

• 298,844 gal. x 50¢ per gal. = $149,422.00 per yr.

• Estimated Propane Credit Total - $600,000.00+ (2006-09)

• RCC anticipates the program may carry over to 2012-13

• Total estimated return to DISD =   $1,200,000+



Dallas ISD and Northside ISD

• Dallas ISD – 545 Propane Buses
– $400,000 per year rebated from IRS on the 

.50 cpg fuel credit
• Northside ISD – 351 Propane Buses

– $226,079 rebated from IRS for fuel in 2007



Grants available to replace medium 
duty trucks

• For dedicated (mono-fuel) medium duty 
vehicles and school buses through the 
Alternative Fuels Research & Education 
Division (AFRED) of the Railroad 
Commission of Texas (RRC).

• Average grant is between $23K to $25K



RRC Grants:  Eligible Counties

Bastrop • Bexar • Brazoria •
Caldwell • Chambers • Collin •
Comal • Dallas • Denton • Ellis •
Ft. Bend • Galveston • Gregg •
Guadalupe • Harris • Hardin •
Harrison • Hays • Jefferson •
Johnson • Kaufman • Liberty •
Montgomery • Orange • Parker •
Rockwall • Rusk • Smith •
Tarrant • Travis • Upshur •
Waller • Williamson • Wilson



Propane Lawn Mowers
• Propane Lawn Mowers are 

environmental-friendly alternative 
to gasoline and diesel mowers. 

• Many of the Propane Lawn Mower 
models today meet the proposed 
2012 EPA air standards. Emitting 
almost significantly fewer 
hydrocarbons. 

• Reduced opportunity for fuel theft.

• This allows counties to mow on 
OZONE ACTION DAYS.



Propane Lawn Mowers
• You are just not just 

saving fuel, your saving 
money from those lost 
gallons and typically for 
fleet lawn mower 
customers, propane may 
be 30-50 % less than 
gasoline and diesel 
through propane fuel 
contracts.



Mower Grants Available through
Clean Cities

• Propane Lawn Mower 
Grants are available up to 
$2,500 in non-attainment 
and near non-attainment 
areas through a state 
agency’s local Clean 
Cities Coalition with 
funding from the Propane 
Education & Research 
Council (PERC).



Examples of local fleets using 
propane.

• CARTS
• TxDot
• Travis County
• City of Austin
• Railroad Commission of Texas



Contact

Tony Dale
Chairman

Texas Propane Educational
and Marketing Foundation

Cedar Park, TX
512-260-7482



  17.
TxDOT AFA for CR 104 at Mankins Branch 0914-05-141
Commissioners Court - Regular Session

Date: 04/28/2009
Submitted
By: Marie Walters, Road Bond  

Department: Road Bond
Agenda
Category: Regular Agenda Items

Information
Agenda Item
Discuss and take appropriate action on TxDOT revised Advanced Funding Agreement for
Williamson County 0914-05-141 for the construction of a bridge replacement on CR 104 at
Mankins Branch.

Background
Revisions were made to update the consturciton costs.  This AFA replaces the
Agreements sent under cover letter dated February 23, 2009.

Fiscal Impact

From/To Acct No. Description Amount Sort Seq

Attachments
Link: TxDOT AFA CR104 at Mankins Branch 0914-05-141

Form Routing/Status
Form Started By: Marie
Walters  

Started On: 04/22/2009 06:00
PM

Final Approval Date: 04/23/2009 

































  18.
TxDOT Resolution for AFA CR104 at Mankins Branch 0914-05-141
Commissioners Court - Regular Session

Date: 04/28/2009
Submitted
By: Marie Walters, Road Bond  

Department: Road Bond
Agenda
Category: Regular Agenda Items

Information
Agenda Item
Discuss and take appropriate action on Resolution for TxDOT Advanced Funding
Agreement Williamson County 0914-05-141 for construction of a bridge replacement on
CR 104 at Mankins Branch.

Background

Fiscal Impact

From/To Acct No. Description Amount Sort Seq

Attachments
Link: TxDOT Resolution for AFA 0914-05-141 CR104 at Mankins Branch

Form Routing/Status
Form Started By: Marie
Walters  

Started On: 04/22/2009 06:13
PM

Final Approval Date: 04/23/2009 



 
STATE OF TEXAS   *  THE COMMISSIONERS COURT 

OF  
 
COUNTY OF WILLIAMSON *  WILLIAMSON COUNTY, TEXAS  
 
KNOW ALL MEN BY THESE PRESENT   that on this,  the _____ day of 
____________, 200_, the Commissioners Court of Williamson County, Texas, met in 
duly called session at the Courthouse in Georgetown, Texas and at said meeting, 
among other business, the Court considered the following. 
 

RESOLUTION: 
 
 
WHEREAS, An Agreement with Texas Department of Transportation for Williamson 
County #0914-05-141 CR 104 at Mankins Branch.  The project consists of the 
construction of a bridge replacement on CR 104 at Mankins Branch which would benefit 
the citizens of Williamson County.  
 
Now therefore, the Williamson County Commissioners Court does hereby enter into 
this agreement with the Texas Department of Transportation. 
 
RESOLVED this ___ day of ____________, 200_. 
 
 
 
            
       ___________________________ 
       Dan A. Gattis, County Judge 
 
Attest: 
 
_____________________________ 
Nancy E. Rister, County Clerk 
 
 



  19.
PSA Approval
Commissioners Court - Regular Session

Date: 04/28/2009
Submitted
By: Nickey Lawrence, Unified Road System

Submitted
For: Joe England  

Department: Unified Road System
Agenda
Category: Regular Agenda Items

Information
Agenda Item
Discuss and consider approving Civil Engineering Consultants Professional Service
Agreement (PSA) for the County Road 258, Phase Two project.

Background

Fiscal Impact

From/To Acct No. Description Amount Sort Seq

Attachments
Link: CR 258 PSA

Form Routing/Status

Form Started By: Nickey Lawrence  
Started On: 04/22/2009 01:32
PM

Final Approval Date: 04/23/2009 



































































































  20.
Participation Agreements - CR 175, IH 35 and O'Connor
Commissioners Court - Regular Session

Date: 04/28/2009
Submitted
By: Gary Boyd, Parks

Submitted
For: Gary Boyd  

Department: Parks
Agenda
Category: Regular Agenda Items

Information
Agenda Item
Consider and take appropriate action on Participation Agreements for the Williamson
County Road Bond Program for mitigation for the following projects: IH 35 northbound
access, O'Connor extension and SH 45 access, and CR 175 improvements.

Background
Participation Agreements come to the Commissioners Court as per the Interlocal
Agreement with the Williamson County Conservation Foundation. 

Invoices for the mitigation fees are sent to the Road Bond Program.

Fiscal Impact

From/To Acct No. Description Amount Sort Seq

Attachments
Link: O'Connor PArt 1
Link: O'Connor Part 2
Link: O'Connor invoice
Link: IH 35 mitigation
Link: IH 35 Invoice
Link: CR 175 mitigation
Link: CR 175 replacement page 1
Link: CR 175 invoice

Form Routing/Status

Form Started By: Gary Boyd  
Started On: 04/23/2009 09:40
AM

Final Approval Date: 04/23/2009 
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WILLIAMSON COUNTY REGIONAL HABITAT CONSERVATION PLAN 
 

PARTICIPATION AGREEMENT  
 

This WILLIAMSON COUNTY REGIONAL HABITAT CONSERVATION PLAN 
PARTICIPATION AGREEMENT (this "Participation Agreement") dated April 28, 2009 is entered 
into by Williamson County Road Bond PRogram (the “Participant”), and the WILLIAMSON COUNTY 
CONSERVATION FOUNDATION, a Texas non-profit corporation (the “Foundation”).    
 

BACKGROUND 
 

Williamson County, Texas, and the Foundation are the permittees under federal Endangered  
Species Act incidental take permit number TE-181840-0 dated October 21, 2008 (the “Permit”) .  The 
Permit authorizes “take” of certain listed species of wildlife occurring in Williamson County in exchange 
for implementation of the Williamson County Regional Habitat Conservation Plan (the “Plan”).  The 
Foundation/Williamson County administers the Plan, which includes granting participation rights to 
applicants who enter into participation agreements.  Through participation in the Plan, a participant 
receives authority for incidental “take” of listed species covered by the Permit, in accordance with the 
terms and conditions of the Permit and this Participation Agreement.  Incidental take means take that 
results from, but is not the purpose of, carrying out an otherwise lawful activity.  Participant is the owner 
of a tract or tracts of land (the “Property”) located in Williamson County, Texas, and described on Exhibit 
“A” to this Participation Agreement.   
 

AGREEMENT 
  

1. Grant Of Participation Rights And Obligations Of Participant.  The 
Foundation hereby grants to the Participant the right to participate in the Plan with respect to the 
Participant’s proposed activities on the Property.  Exhibit “B” to this Participation Agreement 
describes the Participant’s proposed activities and the species to be covered under this 
Participation Agreement.  The Participant represents and warrants that the activities proposed to 
be covered under this Participation Agreement will be carried out in full compliance with all 
applicable laws and regulations.  This Participation Agreement covers only those activities 
described on Exhibit “B”.  The Participant shall consult with the Foundation before deviating in 
any material respect from the described activities.  This Participation Agreement is entered into 
subject to all terms and conditions of the Permit, the Plan, and applicable law and regulations, and 
the Participant assumes and agrees to be bound by all of such terms and conditions, including 
without limitation those described on Exhibit “C” to this Participation Agreement.  
 

2. Participation Fee.  The Participant has paid to the Foundation the total sum of 
$681.00 (Six hundred eighty-one and no hundredths Dollars) as the Participant’s fee to participate 
in the Plan with respect to the Participant’s proposed activities on the Property.  
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  21.
Bartlett VFD Agreement
Commissioners Court - Regular Session

Date: 04/28/2009
Submitted
By: Peggy Vasquez, County Judge  

Department: County Judge
Agenda
Category: Regular Agenda Items

Information
Agenda Item
Discuss and take appropriate action regarding Agreement between Bartlett Volunteer Fire
Department and Williamson County.

Background

Fiscal Impact

From/To Acct No. Description Amount Sort Seq

Attachments
Link: Bartlett VFD Agreement

Form Routing/Status

Form Started By: Peggy Vasquez   Started On: 04/17/2009 04:45
PM

Final Approval Date: 04/20/2009 









  22.
Agreement between Emergency Service District #6, Weir and Williamson County
Commissioners Court - Regular Session

Date: 04/28/2009
Submitted
By: Peggy Vasquez, County Judge  

Department: County Judge
Agenda
Category: Regular Agenda Items

Information
Agenda Item
Discuss and take appropriate action regarding Agreement between Emergency Service
District #6, Weir and Williamson County.

Background

Fiscal Impact

From/To Acct No. Description Amount Sort Seq

Attachments
Link: Agreement between Emergency Service District #6 and Williamson County

Form Routing/Status

Form Started By: Peggy Vasquez   Started On: 04/22/2009 04:40
PM

Final Approval Date: 04/23/2009 























  23.
Authorize the County Judge to execute an Interlcocal Cooperation Agreement with the
Williamson County conservation Foundation, Inc.
Commissioners Court - Regular Session

Date: 04/28/2009
Submitted
By: Terri Countess, Commissioner Pct. #3

Submitted
For: Valerie Covey  

Department: Commissioner Pct. #3
Agenda
Category: Regular Agenda Items

Information
Agenda Item
Authorize the County Judge to execute an Interlcocal Cooperation Agreement with the
Williamson County conservation Foundation, Inc.

Background

Fiscal Impact

From/To Acct No. Description Amount Sort Seq

Attachments
Link: ILA WCCF

Form Routing/Status

Form Started By: Terri Countess   Started On: 11/12/2008 04:47
PM

Final Approval Date: 11/13/2008 

































  24.
TechShare Resource Sharing Addendum
Commissioners Court - Regular Session

Date: 04/28/2009
Submitted
By: Jay Schade, Information Technology  

Department: Information Technology
Agenda
Category: Regular Agenda Items

Information
Agenda Item
Discuss and take appropriate action on Amendment No. 1 to the TechShare Resource
Sharing Addendum for the Common Integrated Justice System (CIJS) Court
Administration System.

Background
The TechShare Resource Sharing Addendum requires an annual renewal, generally along
the timeframe of our fiscal year.  This amendment simply extends the agreement from
September 30, 2008 to September 30,2009 and states the anticipated payments for this
fiscal year.  These payments remain unchanged from the original agreement.  The
Enterprise Mods and CUC Oversight were funded as part of the project and the Annual
Maintenance is part of our department budget each year.

This is the agreement through which we purchased the Odyssey Justice System.  By
remaining in the TechShare project we receive the pricing negotiated by the participants
which also includes a rebate of a portion of our investment when we meet our enrollment
quota.  We would only receive that rebate if we are still participating in the TechShare
agreement when the rebate is awarded.  

No additional funds are being requested.

Fiscal Impact

From/To Acct No. Description Amount Sort Seq

Attachments
Link: TechShare

Form Routing/Status
Form Started By: Jay
Schade  

Started On: 04/20/2009 10:02
AM

Final Approval Date: 04/20/2009 







  25.
Lease Agreement
Commissioners Court - Regular Session

Date: 04/28/2009
Submitted
By: Jim Gilger, County Auditor  

Department: County Auditor
Agenda
Category: Regular Agenda Items

Information
Agenda Item
Discuss and take appropraite action on a proposed lease agreement with Electronic
Corporate Pages, Inc. to install and operate radio communication equipment and building
on private property in Florence, Texas.

Background

Fiscal Impact

From/To Acct No. Description Amount Sort Seq

Attachments
Link: Tower Lease

Form Routing/Status
Form Started By: Jim
Gilger  

Started On: 04/22/2009 09:37
AM

Final Approval Date: 04/23/2009 





























  26.
Consolidated Plan Priorities
Commissioners Court - Regular Session

Date: 04/28/2009
Submitted
By: Sally Bardwell, HUD Grants

Submitted
For: Sally Bardwell  

Department: HUD Grants
Agenda
Category: Regular Agenda Items

Information
Agenda Item
Discuss and take appropriate action on the proposed Community Development Block
Grant program priorities for FY2009-2013.

Background
These priorities will be used in the selection of projects to be funded by CDBG over the
next five years. The priorities were determined by using input collected during stakeholder
meetings and meetings with the Commissioners' Court on the County's current needs and
potential future needs. They are set up to allow the County the opportunity to fund many
different types of projects over the next five years.

Fiscal Impact

From/To Acct No. Description Amount Sort Seq

Attachments
Link: CDBG Priorities

Form Routing/Status
Form Started By: Sally
Bardwell  

Started On: 04/23/2009 10:28
AM

Final Approval Date: 04/23/2009 
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Williamson County Five-Year Consolidated Plan 
 

Proposed Priorities for FY 2009 through FY 2013 
 

Overview 
In light of the limited amount of CDBG funds available to Williamson County, not all of 
the County’s housing and community development needs can be addressed over the next 
five years.  Therefore, priorities must be established to ensure that scarce resources are 
directed to the most pressing housing and community development needs in the County.  

A multi-step process was used to establish the priorities for the County.  First, data 
relative to each need was collected and grouped into one of four major categories: 
housing needs, homeless needs, non-homeless special needs, and non-housing 
community development needs.  (The data describing the need within each category will 
be provided in its corresponding narrative section of the Five-Year CP document.) 

Second, the County consulted with a diverse group of public agencies, nonprofit 
organizations and community development entities to determine the needs as perceived 
by the consumers of these groups.  (A complete listing of the entities consulted and the 
responses received will be included in the Five-Year CP document.) 

During the public outreach process, six underlying themes were repetitively voiced by the 
participants in the interviews and focus group sessions.  These themes included the 
following: 

 Public infrastructure improvements such as public water and sewer service and 
roads continue to be needed in residential areas, especially in the rural and 
unincorporated areas of the County.  

 The recession has substantially impacted contributions to local nonprofit 
organizations.  Resources are at an all-time low.  The ability of these 
organizations to provide supportive services to their clientele is substantially 
impaired.  However, consumers are dependent upon these public services as a 
safety net now more than ever. 

 There is a diverse and highly motivated nonprofit community in Williamson 
County that collectively possesses the organizational capacity to provide housing, 
services and facilities to lower income households and persons.  However, 
adequate funding to fully finance their programs and initiatives is lacking. 

 There is a need for affordable housing for lower income households and persons.  
This need has increased recently due to employment layoffs, cutback in hours, 
and rising fuel and food prices. 

 The needs of homeless persons and families in Williamson County are not being 
adequately served. 

 The relative absence of public transportation throughout Williamson County 
impedes the movement of people to employment centers. 
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Finally, the data were analyzed and priorities were established by the County using the 
following definitions: 

 High priorities are those activities that will be considered for funding with 
CDBG funds during the five-year period of 2009 through 2013 prior to medium 
and low priorities. 

 Medium priorities are those activities that will be considered for funding with 
CDBG funds during the five-year period of 2009 through 2013 following the 
consideration of high priorities. 

 Low priorities are those activities that will NOT be funded with CDBG funds by 
the County during the five-year period of 2009 through 2013; however, the 
County will consider providing certifications of consistency and supporting 
applications submitted by other entities for non-County funds. 

Medium and low priority activities are not unimportant and are not to be understood as 
being unnecessary in Williamson County.  Rather, it is perceived that those needs may 
have other, more appropriate funding sources.  For example, housing rehabilitation funds 
could conceivably be secured through the State’s HOME Program.   

Williamson County has identified a limited number of priorities to provide a focus for 
activities that will be funded.  If a high priority proposal is not received during the local 
CDBG application process, a medium priority project may be funded.  There are a 
sufficient number of medium priority needs to ensure that funds can be spent in a timely 
manner. 

The CP ensures that an adequate performance evaluation system is in place to monitor 
progress toward accomplishing each priority.  The County is committed to tracking its 
progress in addressing each of the high priority needs.  The complete CP will include 
established goals and benchmarks for each identified priority need. 

 

Funding Guidelines 
Williamson County will utilize the following guidelines to prioritize the use of CDBG 
funds over the next five years: 

 Fund non-housing community development proposals that eliminate a threat to 
public health and safety.  An example of this type of activity might involve the 
extension of a water line to an area served by lower income households whose 
private wells have been contaminated. 

 Fund activities that expand the supply and/or improve the condition of housing 
affordable to lower income households, especially when these projects are 
undertaken in conjunction with public infrastructure improvements.  Housing 
production allows for units to be added to the market under the assumption that 
they will provide long-term assistance.  Carrying out infrastructure improvements 
(such as sidewalk, curb, drainage, water, sewer and/or street improvements) in the 
immediate vicinity of new housing production will capitalize on the housing 
investment and add value to a larger residential area. 
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 Fund public facility proposals that benefit lower income households and persons, 
and persons with special needs. 

 Fund projects that provide housing and supportive public services to lower 
income households and persons, as well as persons with special needs.    (15% of 
the County’s non-administrative CDBG budget can be used for public services). 

 Fund activities that revitalize residential neighborhoods and stabilize business 
districts that are located within walking distance of residential neighborhoods. 

 Fund projects that leverage other public and private resources. 

The following charts reflect the County’s priorities for CDBG funding over the next five 
years. 

 

 

2009-2013 Funding Priority
Elderly Low
Small Related Low
Large Related Low
All Other Low
Elderly High
Small Related High
Large Related High
All Other High

2009-2013 Funding Priority
Elderly Low
Small Related Low
Large Related Low
All Other Low
Elderly High
Small Related High
Large Related High
All Other High

2009-2013 Funding Priority
Elderly Low
Small Related Low
Large Related Low
All Other Low
Elderly High
Small Related High
Large Related High
All Other High
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Extremely Low Income (0% up to 30% of MFI)
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Housing Type 2009-2013 Funding Priority
Emergency Shelters High
Transitional Housing Medium
Permanent Supportive Housing Medium
Housing Type 2009-2013 Funding Priority
Emergency Shelters Medium
Transitional Housing Low
Permanent Supportive Housing Low

HOMELESS NEEDS
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Special Needs Population 2009-2013 Funding Priority
Frail Elderly Low
Persons w/ Mental Illness Medium
Developmentally Disabled Medium
Physically Disabled Medium
Alcohol/Other Addiction Medium
Persons w/ HIV/AIDS Low
Public Housing Residents Low

Special Needs Population 2009-2013 Funding Priority
Frail Elderly High
Persons w/ Mental Illness High
Developmentally Disabled High
Physically Disabled High
Alcohol/Other Addiction High
Persons w/ HIV/AIDS Low
Public Housing Residents HighS

up
po

rti
ve

 S
er

vi
ce

s 
N

ee
ds

NON-HOMELESS SPECIAL NEEDS
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Public Facilities and Improvements 2009-2013 Funding Priority
Handicapped Centers Low
Homeless Facilities Medium
Youth Centers Medium
Neighborhood Facilities High
Parks, Recreational Facilities Low
Parking Facilities Low
Solid Waste Disposal Improvements High
Flood Drain Improvements High
Water/Sewer Improvements High
Street Improvements High
Sidewalks High
Child Care Centers Medium
Tree Planting Low
Fire Stations/Equipment Low
Health Facilities Medium
Abused and Neglected Children Facilities Medium
Asbestos Removal Low
Facilities for AIDS Patients Low
Operating Costs of Homeless/AIDS Patients Programs Low

Economic Development 2009-2013 Funding Priority
Commercial/Industrial Rehabilitation Medium
Commercial/Industrial New Construction Low

NON-HOUSING COMMUNITY DEVELOPMENT NEEDS

 



  27.
Mental Health Transformation Grant Renewal 
Commissioners Court - Regular Session

Date: 04/28/2009
Submitted
By: Grimes Kathy, Commissioner Pct. #2

Submitted
For: Mental Health  

Department: Commissioner Pct. #2
Agenda
Category: Regular Agenda Items

Information
Agenda Item
Discuss and take appropriate action on renewal of agreement with the Texas Health
Institute to participate in the Texas Mental Health Transformation Initiative grant program
with the Texas Department of State Health Services.

Background
Williamson County was one of seven counties that was selected to participate in a mental
health transformation grant with the State of Texas.  The renewal agreement is for the
third year of the five year mental health grant that allows Williamson County to spend up
to $50,000 per year on mental health initiatives, including the Project Emerson technology
advancements.  Other targets to achieve in the grant are to hold a regional mental health
conference, design and create a website that is user-friendly for the public, and to
continue to collaborate with other entities and organizations. 

Fiscal Impact

From/To Acct No. Description Amount Sort Seq

Attachments
Link: MH Grant Renewal Agreement
Link: MH Agreement Goals

Form Routing/Status

Form Started By: Grimes Kathy   Started On: 04/23/2009 11:35
AM

Final Approval Date: 04/23/2009 



AGREEMENT EXTENSION ADDENDUM 
 
On July 25, 2007, Texas Health Institute (“THI”) and the Williamson County Mental 
Health Task Force (“Provider”) entered into an Agreement (“Original Contract”) for the 
provision of services by Provider to THI under a Department of State Health Services 
(“DSHS”) Texas Mental Health Transformation Initiative (“DSHS Contract) between 
DSHS and THI.  The DSHS contract has been extended until September 30, 2009. As 
such, THI and Contractor would like to extend the Original Contract until that date.  All 
of the terms and conditions in the Original Contract shall remain in effect, except where 
superseded by this Agreement Extension Addendum.  The areas which are superseded 
include the term, which shall extend from October 1, 2008 until September 30, 2009 
(“Extension Term”), the total compensation for the Extension Term, which shall be fifty 
thousand dollars ($50,000), and the deliverables for the Extension Term, which are listed 
below.  This Agreement Extension Addendum and Attachment A, shall be fully 
incorporated into the Original Contract between the parties.   
 

• Submit invoices along with General Ledger on a monthly basis.  If you do not 
have on-going monthly expenses, at a minimum submit a quarterly invoice.  If 
you do not have any expenses for the quarter, submit invoice that shows 0 dollars 
spent. 

 
• Invoices must be submitted prior to the 25th of the month to be included in that 

month’s billing.  If submitted after the 25th, they will be submitted in the next 
month billing cycle. 

 
• See attached Attachment A.  

 
SIGNED: 
 
TEXAS HEALTH INSTITUTE (THI) 
 
 
By:   ______________________________________          
         Sherry Wilkie-Conway – C.O.O.  
 
Date: _____________________ 
 
 
WILLIAMSON COUNTY MENTAL HEALTH TASK FORCE (PROVIDER) 
 
 
By: ________________________________________ 
       Dan A. Gattis –  Williamson County Judge 
 
Date:  _________________________ 
  



Williamson County
and Texas Health Institute
Subcontractor Agreement

Page 1 of 3

Objectives / Strategies

Timeline / 
Target 

Completion 
Date

Performance Measures Cost Explanation  Budget Local Contribution Status

Mental Health Conference

to increase collaboration and 
knowledge base among local mental 
health providers

7/31/2009 completion of conference; number of 
attendees facility use fees  to be determined collaboration with Health District

to increase collaboration and 
knowledge base among local mental 
health providers

7/31/2009 completion of conference; number of 
attendees food / catering  to be determined collaboration with Health District

to increase collaboration and 
knowledge base among local mental 
health providers

7/31/2009 completion of conference; number of 
attendees supplies  to be determined collaboration with Health District

to increase collaboration and 
knowledge base among local mental 
health providers

7/31/2009 completion of conference; number of 
attendees handouts / materials  to be determined collaboration with Health District

to increase collaboration and 
knowledge base among local mental 
health providers

7/31/2009 completion of conference; number of 
attendees CEU fees  to be determined collaboration with Health District

Conference Total  $            7,000.00 

Project Emerson

create general e-mail account for faxing 4/30/2009 create general e-mail account for faxing IT internal  $                       -   
Williamson County IT department - 
creating and hosting additional e-mail 
accounts

Emerson Phase II 4/30/2009 HarrisLogic  will revise and improve data 
entry system

software development 
costs  $            9,000.00 Williamson County employee time

increase number of Emerson users 5/31/2009 Open system to 11 CIT officers in a view only 
format

password/user fees for 
Crisis Intervention Team  $            1,320.00 Williamson County employee time

increase billing efficiency for mobile 
units 5/31/2009 Generate HUD and Bluebonnet MHMR 

reports from Emerson to be determined  $                       -   Williamson County employee time

increase number of Emerson users 6/30/2009 Open system to Bluebonnet MHMR select 
staff in a view only format

password/user fees; to 
be billed to Bluebonnet 
Trails MHMR 

 $                       -   Williamson County employee time

add one desktop computer to facilitate 
mobile mental health unit dispatching 
and record keeping

8/31/2009 received and installed desktop computer 
purchase  $            1,300.00 Williamson County employee time

add two laptops with a docking stations 
for mobile mental health units 8/31/2009 received and installed

purchase of two laptop 
computers and docking 
stations

 $          13,000.00 installation costs

increase ability to communicate with 
community partners from mobile units in 
the field 

8/31/2009 mobile units are able to fax from vehicles monthly internet fax 
service fees  $            3,550.00 

continue Emerson use for Mobile 
Outreach Team 8/31/2009 monthly service fees password/user fees for 

Mobile Outreach Team  $            5,680.00 

Emerson Total  $          33,850.00 

to develop and maintain electronic emergency health records 

to increase collaboration and knowledge base among local mental health providers



Williamson County
and Texas Health Institute
Subcontractor Agreement

Page 2 of 3

Objectives / Strategies

Timeline / 
Target 

Completion 
Date

Performance Measures Cost Explanation  Budget Local Contribution Status

Website

monthly committee meeting 4/6/2009 meeting held; list of attendees will not be billed to grant  $                       -   Williamson County employee time

meeting held as planned; attendees 
= Kathy Grimes, Connie Watson, 
Annie Burwell, Commissioner 
Birkman, and David Luna; name 
chosen:  WilcoMentalHealth.org

select website name 4/30/2009 name selected will not be billed to grant  $                       -   Williamson County employee time complete:  WilcoMentalHealth.org

create general e-mail account for 
website 4/30/2009 create general e-mail account for website will not be billed to grant Williamson County employee time

initial content 5/25/2009 content given to IT department intern stipend  $            2,000.00 MOT intern stipend

monthly committee meeting 5/31/2009 meeting held will not be billed to grant  $                       -   Williamson County employee time

basic design of website 5/31/2009 the IT department will create general mock up 
of site

staff time devoted to 
project  $            3,500.00 Williamson County employee time

gather feedback from Mental Health 
Task Force 6/30/2009

demonstrate site for Mental Health Task 
Force and gather feedback; make necessary 
adjustments

will not be billed to grant  $                       -   personnel time - partner agencies

monthly committee meeting 6/30/2009 meeting held will not be billed to grant  $                       -   Williamson County employee time

monthly committee meeting 7/30/2009 meeting held will not be billed to grant  $                       -   Williamson County employee time

create consumer friendly website with 
helpful content 7/31/2009 focus group meeting held and adjustments 

made according to feedback food / catering  $               100.00 Williamson County employee and 
intern time; food for meeting

consumer testing 8/15/2009 consumer testing complete intern stipend  see above Williamson County intern and 
personnel time

monthly committee meeting 8/30/2009 meeting held will not be billed to grant  $                       -   Williamson County employee time

advertising and promotions for site 
launch 8/30/2009 advertisements in local newspapers; 

promotional items advertising costs  $            3,500.00 Williamson County Public Information 
Officer time

Website Total  $            9,100.00 

project partners will design and launch a user-friendly website for mental health consumers, family 
members, and providers



Williamson County
and Texas Health Institute
Subcontractor Agreement

Page 3 of 3

Objectives / Strategies

Timeline / 
Target 

Completion 
Date

Performance Measures Cost Explanation  Budget Local Contribution Status

Mental Health Task Force 
Meetings

monthly Mental Health Task Force 
Meeting 4/30/2009 Monthly meeting held; number of attendees will not billed to grant  $                       -   personnel time - approximately 

$3000

monthly Mental Health Task Force 
Meeting 5/30/2009 Monthly meeting held; number of attendees will not billed to grant  $                       -   personnel time - approximately 

$3000

monthly Mental Health Task Force 
Meeting 6/30/2009 Monthly meeting held; number of attendees will not billed to grant  $                       -   personnel time - approximately 

$3000

monthly Mental Health Task Force 
Meeting 7/30/2009 Monthly meeting held; number of attendees will not billed to grant  $                       -   personnel time - approximately 

$3000

monthly Mental Health Task Force 
Meeting 8/30/2009 Monthly meeting held; number of attendees will not billed to grant  $                       -   personnel time - approximately 

$3000

Regional Networking

collaboration with other organizations 
and counties 4/30/2009 collaboration with Lakes Regional MHMR will not billed to grant  $                       -   personnel time; copies and printed 

materials

collaboration with other organizations 
and counties 4/30/2009 collaboration with Brazoria County will not billed to grant  $                       -   personnel time; copies and printed 

materials

collaboration with other organizations 
and counties 4/30/2009 collaboration with Fort Bend County will not billed to grant  $                       -   personnel time; copies and printed 

materials

participate in Williamson County School 
Nurse Conference 8/30/2009 conference participation copies / handouts  $                 50.00 personnel time; copies and printed 

materials

Networking  $                 50.00 

Grand Total  $50,000.00 

to maintain, continue, and expand local collaboration and partnership activities

to facilitate the exchange of information with regional partners (successes and challenges)



  28.
Round Rock Annex
Commissioners Court - Regular Session

Date: 04/28/2009
Submitted
By: Mary Clark, Commissioner Pct. #1

Submitted
For: Mary Clark  

Department: Commissioner Pct. #1
Agenda
Category: Regular Agenda Items

Information
Agenda Item
Discuss and take action regarding the Jester Williamson County Annex in Round Rock

Background

Fiscal Impact

From/To Acct No. Description Amount Sort Seq

Attachments
No file(s) attached.

Form Routing/Status

Form Started By: Mary Clark   Started On: 04/22/2009 09:34
AM

Final Approval Date: 04/23/2009 



  29.
Tire Collection Event
Commissioners Court - Regular Session

Date: 04/28/2009
Submitted
By: Nancy Heath, Commissioner Pct. #4

Submitted
For: Ron Morrison  

Department: Commissioner Pct. #4
Agenda
Category: Regular Agenda Items

Information
Agenda Item
Discuss and consider approving payment for a tire collection event.

Background

Fiscal Impact

From/To Acct No. Description Amount Sort Seq

Attachments
Link: Invoice
Link: Event Flyer

Form Routing/Status

Form Started By: Nancy Heath  
Started On: 04/22/2009 11:37
AM

Final Approval Date: 04/23/2009 







  30.
Paperless Ticket-Writer Systems for Williamson County Sheriff’s Office
Commissioners Court - Regular Session

Date: 04/28/2009
Submitted
By: Patrick Strittmatter, Purchasing

Submitted
For: Jonathan Harris  

Department: Purchasing
Agenda
Category: Regular Agenda Items

Information
Agenda Item
Consider awarding bids received to purchase a quantity of 37 Paperless Ticket-Writer
Systems for 
Williamson County Sheriff’s Office to the lowest and best bid meeting specifications-
Brazos Technology Corp. 

Background

Fiscal Impact

From/To Acct No. Description Amount Sort Seq

Attachments
Link: SO Recommendation

Form Routing/Status

Form Started By: Patrick Strittmatter   Started On: 11/17/2008 10:04
AM

Final Approval Date: 11/18/2008 



From: Mike Gleason  
Sent: Friday, October 31, 2008 11:53 AM 
To: Jonathan Harris 
Cc: Shawn Newsom; Robert Chapman 
Subject: Bid Award 
 
Jonathan, per our meeting with Bob and Patrick, I have gone over the reports again. As you noted, 
Barcodes Inc. only bid for the software, and no hardware. Thus removing them from the bid process, 
due to the criteria asked for in the bid process. Also the second bid, Copsync  Inc. stated that they would 
provide a laptop computer, instead of the handheld device asked for in the bid process. A laptop is not 
practical in the application in which we intend to use the device. Therefore they also did not meet the 
criteria as set forth in the bid process. The third bidder was Brazos Technology who does meet the 
criteria as set forth in the bid process, The Williamson County Sheriff’s Office recommends the bid be 
awarded to Brazos Technology. 
 



  31.
Award bid contracts 09WC714 Asphalt Mixes, 09WC715 Asphalt Cement and Cut Back
Asphalt and 09WC716 Asphalt Emulsions
Commissioners Court - Regular Session

Date: 04/28/2009
Submitted
By: Kerstin Hancock, Purchasing  

Department: Purchasing
Agenda
Category: Regular Agenda Items

Information
Agenda Item
Consider awarding bids received for Asphalt Mixes, Asphalt Cement & Cut Back
Asphalt and Asphalt Emulsions to the lowest bid meeting specifications - complete list
attached

Background
Asphalt Mixes 09WC714 - Recommended Award: RTI:       Primary – Item # 1, 6
                                                                                           Secondary – Item # 2, 4, 5 
                                                                                           Tertiary – Item # 3 
                                                                        Iron Horse: Primary – Item # 4, 5 
                                                                                           Secondary – Item # 3, 6 
                                                                                           Tertiary – Item # 1, 2 
                                                                   Austin Asphalt: Primary – Item # 2, 3 
                                                                                           Secondary – Item # 1 
                                                                                           Vulcan Primary – Item # 7, 8 

Asphalt Cement and Cut Back Asphalt 09WC715 - Recommended Award: Martin
Asphalt: Primary – Item # 1, 2 
                                                                                                                                           
Secondary – Item # 3, 4 
                                                                                                              Cleveland Asphalt:
Primary – Item # 3, 4 
                                                                                                                                           
Secondary – Item # 1, 2
                                                                                               Performance Grade
Asphalt: Tertiary – Item # 1, 2 & 4 

Asphalt Emulsions 09WC716 - Recommended Award: Ergon: Primary – Item # 1, 2, 3,
4, 5 
                                                                                                Secondary – Item # 7, 8 
                                                                           P2 Emulsion: Primary – Item # 7, 8 
                                                                              Cleveland: Secondary – Item # 1, 3, 4 
                                                                                                Tertiary – Item # 2, 5 



                                                                       Martin Asphalt: Secondary – Item # 2, 5 
                                                                                                Tertiary - Item # 4 

Fiscal Impact

From/To Acct No. Description Amount Sort Seq

Attachments
Link: Bid Tab Asphalt Mixes 09WC714
Link: Bid Tab Asphalt Emulsion 09WC716
Link: Bid Tab Asphalt Cement and Cut Back Asphalt 09WC715

Form Routing/Status
Route Seq Inbox Approved By Date Status
1 Purchasing Bob Space 04/23/2009 09:54 AM APRV
2 County Judge Exec Asst. Wendy Coco 04/23/2009 11:01 AM APRV

Form Started By: Kerstin Hancock  
Started On: 04/22/2009 03:57
PM

Final Approval Date: 04/23/2009 



WILLIAMSON COUNTY BID TABULATION 
FOR UNIFIED ROAD AND BRIDGE SYSTEM 

ANNUAL CONTRACT 
ASPHALT MIXES  

BID NUMBER:  09WC714   
     Recommended Award:  RTI:     Primary – Item # 1, 6 
                       Secondary – Item # 2, 4, 5 
        Tertiary – Item # 3 
              Iron Horse:        Primary – Item # 4, 5 
                       Secondary – Item # 3, 6 
        Tertiary – Item # 1, 2 
   .            Austin Asphalt:  Primary – Item # 2, 3 
        Secondary – Item # 1 
             Vulcan      Primary – Item # 7, 8     
                

 
 
ITEM 

# 

DESCRIPTION Austin Asphalt Ironhorse Lindsey  R.T.I. Vulcan 

1 
Black Base, Type A 
TxDot Item 340 
To reach 95% lab density 

36.00 
 43.00 NO BID 35.11 NO BID 

2 
Asphalt Concrete, Type C 
TxDot Item 340 
To reach 95% Lab density 

38.75 
 43.00 52.00 42.51 NO BID 

3 
Hot Mix Concrete, Type D 
TxDot Item 340 
To reach 95% Lab density 

41.00 
 43.00 50.00 43.84 NO BID 

4 
Hot Mix Concrete, Type F 
TxDot Item 340 
To reach 95% Lab density 

NO BID 46.00 NO BID 49.58 NO BID 

5 
Hot Mix Cold Lay Black Base 
Type D – TxDot Item 334 
To reach 95% Lab density 

NO BID 46.00 NO BID 49.75 NO BID 

6 
Hot Mix Cold Lay Black Base 
Type A – TxDot Item 334 
To reach 95% Lab density 

NO BID              45.00 NO BID  42.38 NO BID 

7 

TxDot Item 330  Limestone rock 
asphalt…see bid 
Type AA 
Type A 
Type B 
Type C 
Type CC 
Type D 

NO BID NO BID NO BID NO BID 

Granger 58.20 
Florence 58.20 
Lib Hill 57.00 
Taylor 56.40 
Gtown 55.20 

8 

TxDot Item 332 Limestone Rock 
Asphalt (trap Mix) 
Type BS 
Type CS 
Type DS 
Type FS 

NO BID NO BID NO BID NO BID 

Granger 60.20 
Florence 68.20 
Lib Hill 59.00 
Taylor 58.40 
Gtown 57.20 

 
 



 



 

WILLIAMSON COUNTY BID TABULATION 
FOR UNIFIED ROAD AND BRIDGE SYSTEM 

ANNUAL CONTRACT 
 

ASPHALT EMULSIONS 
BID NUMBER:  09WC716 

   
Recommended Award:              Ergon:               Primary – Item # 1, 2, 3, 4, 5 
                Secondary – Item # 7, 8  
      P2 Emulsion:    Primary – Item # 7, 8 
      Cleveland:        Secondary – Item # 1, 3, 4 
                Tertiary – Item # 2, 5 
      Martin Asphalt: Secondary – Item # 2, 5 
                Tertiary - Item # 4 
 

 
ITEM 

# 
DESCRIPTION CLEVELAND ERGON MARTIN  

ASPHALT 
P2 

EMULSION 

 
 FOB 

Site 
Unit 
Price 

FOB 
Site 

Unit 
Price 

FOB  
Site 

Unit  
Price 

FOB  
Site 

Unit  
Price 

1 

 
HFRS-2    

TxDot Item 300.2, Table 7 & 8 

2.1591 1.95 
 

1.8803 
 

1.75 NO BID NO BID 

2 

 
CRS-2, 

TxDot Item 300.2, Table 7 & 8 
2.0091 1.80 *1.8803 1.75 1.88 1.70 2.62 2.52 

3 

 
HFRS-2P    

TxDot Item 300.2, Table 9 

2.8091 2.60 
 

2.4803 
 

2.35 NO BID NO BID 

4 

 
CRS-2P 

TxDot Item 300.2, Table 9 

2.7091 2.50 2.4803 2.35 2.93 2.75 NO BID 

5 
 
SS-1 Emulsion 
 

1.9591 1.75 
 

*1.8803 
 

1.75 1.88 1.70 NO BID 

6 
 
RS-1P Emulsion 
 

NO BID NO BID NO BID NO BID 

7 
 
Asphalt Rejuvenation Agent 
 

NO BID 3.3803 3.25 NO BID 2.57 2.47 

8 
 
Asphalt Emulsion Stabilizer 

 
NO BID 

 

2.4803 
 2.35 NO BID 2.53 2.43 

9 

 
Pump Charge 

FIRST TWO 
HOURS FREE 

80.00 
THEREAFTER 

80.00 PER LOAD 0.01 PER GAL 

FIRST TWO 
HOURS FREE 

70.00 
THEREAFTER 

 
 
*Award based on delivered price and overall low bid for item # 1-5 



                                                                    
  

WILLIAMSON COUNTY BID TABULATION 

FOR UNIFIED ROAD AND BRIDGE SYSTEM 

ANNUAL CONTRACT 
 
 

ASPHALT CEMENT & CUT BACK 
 

BID NUMBER:  09WC715 
 
 
 
 
 

Recommended Award: Martin Asphalt:  Primary – Item # 1, 2 
           Secondary – Item # 3, 4 
     Cleveland Asphalt:    Primary – Item # 3, 4 
      Secondary – Item # 1, 2,  
      Performance Grade Asphalt: Tertiary – Item # 1, 2 & 4 
 

ITEM 
# 

DESCRIPTION 
UNIT 

CLEVELAND 
ASPHALT 

 

MARTIN 
ASPHALT 

PERFORMANCE 
GRADE 

 
F.O.B. 
SITE UNIT  F.O.B. 

SITE UNIT F.O.B. 
SITE UNIT 

1 

 
 
AC-5 
TxDot Item 300.2, Table 1 
 

Gal 
2.3091 2.10 1.98 1.80  *2.85 

2 
AC-10 
TxDot Item 300.2, Table 1 
 

Gal 2.3091 2.10 1.98 1.80  *2.85 

3 
RC-250 
TxDot Item 300.2, Table 4 
 

Gal 2.9091 2.70 2.93 2.75   

4 
MC-30 
TxDot Item 300.2, Table 5 
 

Gal 3.0591 2.85 3.13 2.95  *2.95 

              * Delivery charges included in unit price 

 



  32.
Month to Month extension of Aramark Correctional Services
Commissioners Court - Regular Session

Date: 04/28/2009
Submitted
By: Barry Becker, Purchasing  

Department: Purchasing
Agenda
Category: Regular Agenda Items

Information
Agenda Item
Consider approving extending contract between Williamson County Jail and Aramark
Correctional Food Services on a month to month basis to allow for proposed price
increase to be reviewed for annual renewal.

Background
Additional time is needed to review the price adjustment options before the contract is
submitted to Commissioners Court for approval on a twelve (12) month extension.

Fiscal Impact

From/To Acct No. Description Amount Sort Seq

Attachments
No file(s) attached.

Form Routing/Status
Route Seq Inbox Approved By Date Status
1 Purchasing (Originator) Bob Space 04/23/2009 11:32 AM APRV
2 County Judge Exec Asst. Wendy Coco 04/23/2009 02:34 PM APRV

Form Started By: Barry Becker  
Started On: 04/23/2009 09:58
AM

Final Approval Date: 04/23/2009 



  33.
VA Garage Sales Donation, B/A, 4/28/09
Commissioners Court - Regular Session

Date: 04/28/2009
Submitted
By: Lisa Moore, County Auditor

Submitted
For: Melanie Denny  

Department: County Auditor
Agenda
Category: Regular Agenda Items

Information
Agenda Item
Discuss and consider approval of an order declaring an emergency and a grave necessity
due to unforeseeable circumstances and approve a budget amendment for Victim's
Assistance Garage Sale Donations:

Background
Recognize the expenditures of garage sale donations.

Fiscal Impact

From/To Acct No. Description Amount Sort Seq
0100.0560.003671 V. A. Donations $1,441.00 01

Attachments
No file(s) attached.

Form Routing/Status
Form Started By: Lisa
Moore  

Started On: 04/22/2009 11:37
AM

Final Approval Date: 04/23/2009 



  34.
VA Garage Sales Donation, B/A, 4/28/09
Commissioners Court - Regular Session

Date: 04/28/2009
Submitted
By: Lisa Moore, County Auditor

Submitted
For: Melanie Denny  

Department: County Auditor
Agenda
Category: Regular Agenda Items

Information
Agenda Item
Discuss and consider approval of an order declaring an emergency and a grave necessity
due to unforeseeable circumstances and approve a budget amendment for Victim's
Assistance Garage Sale Donations:

Background
To recognize the garage sale revenue collected for the donation approved on the April
21st agenda, item #15.

Fiscal Impact

From/To Acct No. Description Amount Sort Seq
0100.0000.367400 Donations $1,441.00 01

Attachments
No file(s) attached.

Form Routing/Status
Form Started By: Lisa
Moore  

Started On: 04/22/2009 11:40
AM

Final Approval Date: 04/23/2009 
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