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Feasibility of Implementing a Pilot Program of Compressed 
Natural Gas (CNG) School Buses and Development of a CNG 

Fueling Depot 
 

Executive Summary 
 
On April 17, 2013, School Board Item A-2 endorsed the exploration of a study to 
determine the feasibility of implementing a pilot program of Compressed Natural Gas 
(CNG) school buses and the development of a CNG fueling depot.  The Superintendent 
also requested that other alternative fuels be considered, e.g., propane and biodiesel 
fuels. 
 
To this end, the M-DCPS Department of Transportation staff has researched the 
implementation of alternative fuel usage in other organizations, including school 
districts, and state and federal agencies.  The staff has contacted fuel suppliers and 
reviewed industry publications and data. 
 
This study provides an analysis of anticipated costs and operational issues associated 
with the use of diesel, CNG, propane, and biodiesel options.  As a result, below are the 
recommendations: 
 
• Advertise a Request For Information (RFI) in the Fall of 2014 to gauge the interest 

of companies in the development of a CNG fueling depot, and/or retrofitting of an 
existing transportation maintenance center.  Results from the RFI will assist staff in 
determining whether it is financially feasible to utilize CNG as a fuel source for the 
Department of Transportation.   

 
Following receipt and review of the response to the RFI from qualified and 
experienced parties interested in undertaking the project, the District may, at its 
sole discretion, subsequently issue a Request for Proposals (RFP).  Separate 
advertisements and notifications will be issued to the potentially interested parties 
at that time. 

 
• Initiate a CNG pilot program when type “C” buses are certified to operate utilizing 

CNG and are available on the State Bid.  Type “C” CNG buses are expected to be 
available on the Florida bid in the fall of 2015. 

• Initiate a propane pilot program with type C school buses certified to operate 
utilizing propane, simultaneously with the CNG pilot program, in the Fall of 2015. 
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Overview of District Fleet and Fueling Operations 
 

The M-DCPS Department of Transportation fleet consists of 1,251 active diesel-
powered school buses ranging from 29-passenger to 84-passenger capacities, 314 of 
which are lift equipped and all of which are air conditioned.  In addition to these, 152 
school buses are in storage awaiting auction. 
 
A breakdown of the current fleet is listed below: 
 
 

CURRENT ACTIVE BUS FLEET = 1251 
 

(Average Age: 5.6 Years) 
 

              

Capacity  Type 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2013 

29 PASS CONV             0 0 0 0 0 0 

29 PASS LIFT             0 0 0 34 0 0 

71/72 
PASS CONV             109 51 62 0 432 0 

71/72 
PASS  LIFT             44 0 0 0 157 0 

77 PASS  CONV             0 0 0 0 0 255 

77 PASS  LIFT             0 0 0 0 0 0 

84/90 
PASS CONV             7 0 0 0 24 0 

84/90 
PASS LIFT             6 0 30 0 43 0 

TOTALS    0 0 0 0 0 0 166 51 92 34 656 255 
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DEPARTMENT OF TRANSPORTATION FLEET SUMMARY 

AS OF MAY 21, 2013 

    

 YEAR  TYPE  CAP ENG. MANUFACTURER & SIZE ACTIVE  
2006 A 29/LIFT/AC FORD MOTOR 6.0L 34 
2007 C 71/CONV/AC CATERPILLAR C7 432 
2007 C 71/LIFT/AC CATERPILLARC7 157 
2013 C 77/CONV/AC CUMMINS ISB10 255 
2003 D 72/CONV/AC NAVISTAR DT466E 109 
2003 D 72/LIFT/AC NAVISTAR DT466E 14 
2003 D 71/LIFT/AC NAVISTAR DT466E 30 
2003 D 83/CONV/AC NAVISTAR DT466E 4 
2003 D 84/LIFT/AC CATERPILLAR C3126E 6 
2004 D 72/CONV/AC CATERPILLAR C3126E 51 
2005 D 72/CONV/AC CATERPILLAR C7 62 
2005 D 84/LIFT/AC CATERPILLAR C7 30 
2007 D 84/CONV/AC CATERPILLAR C7 24 
2007 D 84/LIFT/AC CATERPILLAR C7 43 

    
  

 
TOTALS  

 
  1251 

 
The average age of our fleet is 5.6 years.  The age of the M-DCPS School Bus fleet is 
favorable, as compared to other school districts.  The Florida Department of Education 
ranks the M-DCPS school bus fleet as the 14th newest fleet of the 67 Florida school 
districts. 
 
The District operates eight Transportation Centers located in strategic locations 
throughout the county.  The Department of Transportation transports approximately 
63,500 students twice per day to and from over 16,000 school bus stops. 
 
District school bus operations are effective and efficient.  Operating expenditures 
compare favorably to other Florida School Districts.  According to the Quality Link, 
Florida School District Transportation Profiles, March, 2012, published by the Florida 
Department of Education, the M-DCPS transportation operating expenditures per mile is 
$3.62, compared to an average $3.74 of the 10 largest Florida districts.  Similarly, the 
M-DCPS transportation expenditures, as a percentage of total district expenditures, is 
2.67%, compared to the 3.81% average of the 10 largest Florida districts.  M-DCPS 
transportation cost-effectiveness was cited in the January 16, 2013, New York Times 
article showing a significantly lower cost per student passenger than other comparable 
districts, including New York City, Los Angeles, and Chicago.   



4 
 

The district fleet consumes 3,100,000 gallons of ultra low sulfur diesel fuel per year.  
Fuel is purchased utilizing Bid # 033-NN04, which is based upon the weekly average 
price as published by the Oil Price Information Service (OPIS) with an additional 
delivery charge.  There are nine current district diesel fueling sites.  Fuel is dispensed 
using the E.J. Ward Fueling system, which exports fueling data to the T.M.T. Fleet 
Maintenance Software program.  Tanks are monitored daily, and fuel usage is audited 
daily, weekly, monthly, and at year end, June 30th. 
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Fueling Costs 
 

M-DCPS school diesel buses are ordered and delivered with 100 actual useable gallons 
capacity fuel tanks.  The 255 school buses purchased in 2012 average 7.35 miles per 
gallon (MPG), which provides a range of 735 miles.   Drivers generally fuel their buses 
not more than once or twice per week.  Fueling generally takes approximately five 
minutes, which can be done at any time of the day. 
 
CNG buses can be filled using a slow-fill or fast-fill model.  Slow fill takes 12 hours; 
therefore, it is impractical for school bus application.  Fast fill takes about 15 minutes.  
Coupled with this is a reduced tank capacity of 67 gallons, of which only 75% are 
usable, leaving 50 actual useable gallons of fuel.  Additionally, with a reduced 
equivalent miles per gallon (5.25), CNG buses will have a range of approximately 263 
miles and will need to be fueled more than twice as often as diesel buses, with 10 more 
minutes of driver time needed per refueling session.  Twenty (20) more minutes of paid 
driver time per bus per week will result in approximately $200,000 in extra driver pay per 
year.  These increased costs are also not factored into the cost evaluations included in 
this report.    
 
Similarly, not factored into the cost equation is the requirement to replace CNG school 
bus fuel tanks after 15 years, at a cost of approximately $25,000 per vehicle, due to the 
extremely high pressures exerted upon the tanks. 
 
Propane-powered buses also have a limited range, as compared to diesel buses.  They 
also have a reduced tank size of 67 gallons, although it is anticipated that a 100-gallon 
tank will soon be available.  Even at 100 gallons, and with an average of 3.66 MPG, the 
range will be 366 miles, which is approximately half of a comparable diesel bus. 
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CNG Infrastructure Costs 
 

The initiation of either a pilot or full scale CNG program will require significant 
infrastructure costs to create a fueling station and retrofit existing maintenance facilities.  
Unlike diesel and propane, CNG will not use storage tanks.  The District currently stores 
approximately three days of fuel under normal usage.  [There is additional storage at 
Northeast Center.]  Propane tanks can be installed on-site at a reasonable cost, or even 
at a no cost option, based upon anticipated future sales.  CNG, however, does not 
utilize storage tanks and this product cannot be “trucked” in.  District facilities must be 
connected to existing CNG pipelines.  This can be accomplished at North, Schee, 
Northeast, and Southwest Transportation Centers.  Pipelines do not exist for Central 
West, Northwest and South Transportation Centers, so CNG fueling sites will not be 
available there in the foreseeable future. 
 
CNG fueling stations require ultra high pressure fueling pumps which cost 
approximately $500,000 each.  Based upon the experience in Leon County, Florida and 
information provided by Wise Gas (the nearest current CNG provider in Ft. Lauderdale) 
and other reports, each fueling site will cost approximately $1.5 million.  However, for 
the purposes of this study, capital fueling costs are not included in the comparative 
analysis of operating costs of diesel, CNG, and propane.  Also not included in these fuel 
costs is the cost of retrofitting the maintenance CNG facilities with explosion-proof 
lighting, airflow systems, and other modifications as required. 
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Emissions/Environmental Impacts 
 

The U.S. Environmental Protection Agency (EPA) mandated new emission standards 
effective 2010, for all 2010 and later heavy-duty truck engines.  These standards are 
currently in effect for all diesel, CNG, and propane applications.  Our 2012 school buses 
are 2010 compliant.   
 
Attachment #1 shows the current EPA emission requirements for all school buses.  
Environmentally, all engine types are near zero emissions, as listed below: 
 

• PM (Particulate Matter)  0.01 g/bhp-hr. 
• NOx    0.20 g/bhp-hr. 
• NM HC   0.14 g/bhp-hr. 

 
Research has shown that while both diesel and CNG technologies met the same EPA 
standards, 2010-compliant diesel buses emit lower levels of carbon monoxide (CO) and 
particulate matter (PM) than CNG buses.  Conversely, CNG buses emit less non-
methane NOx than comparable diesel buses (California Environmental Protection 
Agency Air Resources Board, April, 2011). 
 
However, while non-methane hydrocarbons (NMHC) are regulated by the EPA, 
methane hydrocarbons (MHC) are not.  These gases are considered a significant 
“green house” gas and contribute to global warming.  During the process of drilling for 
CNG, a series of horizontal shafts are extended from the main drilling site.  Ultra high 
pressure water, mixed with chemicals, is injected into the earth, which hydraulically 
fractures the subsurface forcing gas to escape for collection.  This process known as 
“fracking” may result in increased seismic activity and the release of methane 
hydrocarbons (MHC) into the atmosphere.   
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Revenue-Generating Opportunities for CNG Operations 
 

One of the attractive features in the District’s review of transforming its vehicle energy 
source to CNG is the potential to generate substantial revenue by offering its CNG fuel 
to outside commercial and governmental fleets.  Whether the district installs and 
operates its own fueling sites or contracts its fueling operation to a specified vendor, the 
theory is that other fleets will eventually convert to CNG and use our fuel capabilities, 
assuming the conversion to CNG is cost-effective for their vehicle application.  This 
concept raises two significant concerns. 
 
First, M-DCPS is a tax-exempt non-profit organization.  There are questions as to 
whether the conversion of our fueling sites to “for profit” retail sales will have an effect 
on the District’s tax-exempt status.  This is currently being researched by the District 
Office of the Controller and Procurement Management.  It also raises concerns about 
additional administrative costs associated with retail sales, including billing, accounts 
receivable, invoice tracking, collections, etc. 
 
Secondly, the use of CNG is most cost effective with high mileage fleets, such as waste 
trucks or transit buses, which operate their vehicles long hours.  These vehicles would 
be the prime target fleets for District CNG sales, including Miami-Dade County Waste 
Management, hauling and transit vehicles.  Attachment #2 is Request for Information 
No. 42 Compressed Natural Gas Infrastructure Solutions.  After discussions with 
County staff, the District was advised that a Request for Proposal will be issued within 
the next few weeks for CNG Infrastructure Solutions.  It is not yet clear whether Miami-
Dade will choose to convert, over time, its public works, waste management, and transit 
vehicles to CNG or whether its RFP will garner a cost-effective solution to CNG Fueling 
Sites and shop retrofitting.  However, should Miami-Dade decide to convert to CNG, it 
seems most likely that Miami-Dade will provide its own fueling sites, which will 
essentially eliminate or significantly reduce the District’s opportunity to gain revenue 
through outside sales. 
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Retrofitting M-DCPS Diesel School Buses to CNG 

Miami-Dade County Schools owns and operates 1251 school buses to transport 
approximately 63,500 students to and from school each day. The oldest buses in 
operation are from 2003. 

Our district fleet is divided into three basic types of school buses; A, C, & D. 

A type A school bus is a conversion bus constructed utilizing the cutaway front-section 
of a van vehicle with a left side driver’s door. Type A buses are categorized by weight. 
Type A-1 are units weighing less than 14,500 pounds Gross Vehicle Weight Rating 
(GVWR), A-2 are units that weigh more than 14,500 pounds. 

Type C school buses are constructed utilizing a chassis with a hood and front fender 
assembly. The entrance door to the passenger compartment is mounted behind the 
front wheel axle assembly. These buses are also known as conventional type buses. 
The GVWR is greater than 21,500 pounds. 

Type D school buses are built on a stripped chassis. In these units the entrance door is 
in front of the front wheels, and the engine can be either mounted on the front or rear of 
the bus. These units are also known as transit-style buses, or “flat-nose.” 

One hundred eighty (180) of the 1251 buses, are type D, (2003) Bluebird buses 
powered by a Caterpillar 3126, a 7.2 liter diesel engine. According to the information 
received from Caterpillar, there are no Original Equipment Manufacturer (OEM) retrofit 
kits to convert these engines to run on Compressed Natural Gas (CNG). Additionally, 
there are no certified aftermarket conversion kits for the 3126 engine.  All OEM and 
aftermarket kits must meet and receive certification from the Environmental Protection 
Agency (EPA) as well as the California Air Resources Board (CARB).  

Another 34 of the 1251 school buses are also type D (2003) Integrated Coach (IC), 
which are powered by a Navistar DT466 diesel engine. Although there are no OEM kits 
available to convert these engines, there is an aftermarket kit that has received 
intermediate approval from the United States EPA. Decisions to convert these engines 
should consider the cost of the retrofit kit and the current approval status since it is 
apparent that this aftermarket kit has not received full certification from the EPA. It is not 
financially practical to spend the enormous funds required to convert and certify ten- 
year-old buses to CNG so close to the end of their usable life span.   

The bulk of the fleet, 748 of the 1251 school buses, are (2007) Bluebird buses powered 
by Caterpillar C7 engines. This group of buses is split between type C and D; 589 buses 
are type “C” and 159 are type “D.” Based on the information gathered from the local 
OEM dealer as well, as from the Natural Gas Vehicles for America (NGVA), there are 
no conversion kits for these engines. 

http://cptdb.ca/wiki/index.php?title=Caterpillar
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The newest units in service are 255 (2012) Bluebird buses powered by a Cummins ISB 
6.7 liter diesel engine. According to the information provided by the dealer and from 
NGVA, type “C” CNG buses are not available on the State bid.  In addition, type “C” 
CNG-retrofitted buses are not certified to operate in the State of Florida.  It should be 
noted that type “C” CNG buses are expected to be available on the Florida bid in the fall 
of 2015 

The smallest buses in the fleet are 34 Bluebird buses, powered by a Ford 6.0 diesel 
engine. These engines have no OEM or aftermarket retrofit kits available to convert 
them to CNG. 
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Total Annual School Bus Cost by Type of Fuel 
 

 Diesel CNG without 
Incremental 

Costs 

CNG Propane 

Bus 
Cost 

$99,251(1) /12 
Yrs. (2) 

$123,106/12 Years $149,735/12 Yrs. $103,525/12 Yrs 

 $8,270/Year $10,258/Year $13,477/Year $8,627/Year 
     

Fuel 
Cost 

13,133 (3) /7.35 
(4)x$3.20(5) 

13,133/5.25x$2.55 13,133/5.25x$2.55 13,133/3.66x$1.37 

 $5,717/Year $6,378/Year $6,378/Year $4,915/Year 
     

Total 
Cost 
Per 

Year 

$13,987 $16,636 $19,855 $13,542 

 
(1) Cost based upon Florida State Bid ITB#2013-01, Pricing and Ordering Guide for 

lowest bidder. (Attachment #3) 
(2) The State recommends a 10-year replacement cycle, but a 12-year cycle has 

been the recent practice. 
(3) Average miles per year for all school buses, as determined by M-DCPS District 

fuel records (Attachment #4), over the period of 5/8/2012 through 5/9/2013. 
(4) Average school bus miles per gallon as noted on Attachment #5. 
(5) Current cost for fuel, per equivalent gallon as noted on Attachment #6. 
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Fuel Cost Per Equivalent Gallon by Type 
 

Diesel Attachment #6a includes a copy of the latest fuel invoice for diesel.  Also 
provided is a diesel fuel inventory report showing the various prices by site; 
prices vary based upon distance from Port Everglades, which charges 
delivery costs.  The average cost of diesel fuel between 5/16/2013 and 
5/24/2013 is $3.333 per gallon.  Attachment #6b also shows that $0.13 of 
the initial sale price is returned to the District as a tax rebate since the 
District is a tax-exempt organization.  The net cost to the District is $3.20 
per gallon. 

CNG The actual price of CNG in Leon County, Florida is $2.55 per gallon, as 
listed on Attachment #6b.   

Propane Attachment #6c lists the Florida State Bid Price for Propane in the Miami 
area as $0.98 per gallon.  Storage and delivery costs are $0.39 per gallon.  
The net cost of propane $1.37 per equivalent gallon. 
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Miles Per Equivalent Gallon by Fuel Type 
 

Diesel Specific performance characteristics were downloaded from the 
electronic control module (EDM) of 20 M-DCPS school buses #32035 
through 32056 since they were placed into service 12 months ago.  
Attachment #5 shows that the average miles per gallon of diesel 
consumed was 7.35. 

CNG Staff contacted Leon County Public Schools, which operates the 
largest CNG school bus fleet in Florida (40 CNG buses).  Attachment 
#7 shows their actual average MPG as 5.25.  Additionally, research 
has shown a consistent CNG MPG range between 5 and 6.   

Propane Staff contacted Indian River Public Schools, which operates the 
largest propane school bus fleet in Florida (40 Propane Bluebird 
buses).  Both Indian River School District and the manufacturer 
indicated an actual experience of 3.66 MPG for their propane buses 
as indicated in Attachment #8. 
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Analysis and Recommendations 
 

• Advertise a Request For Information (RFI) in the Fall of 2014 to gauge the interest 
of companies in the development of a CNG fueling depot, and/or retrofitting of an 
existing transportation maintenance center.  Results from the RFI will assist staff in 
determining whether it is financially feasible to utilize CNG as a fuel source for the 
Department of Transportation.   

 
Following receipt and review of the response to the RFI from qualified and 
experienced parties interested in undertaking the project, the District may, at its 
sole discretion, subsequently issue a Request for Proposals (RFP).  Separate 
advertisements and notifications will be issued to the potentially interested parties 
at that time. 

 
• Initiate a CNG pilot program when type “C” buses are certified to operate utilizing 

CNG and are available on the State Bid.  Type “C” CNG buses are expected to be 
available on the Florida bid in the fall of 2015. 

• Initiate a propane pilot program with Type C school buses certified to operate 
utilizing propane, simultaneously with the CNG pilot program, in the Fall of 2015. 







































































































































































































Attachment #9 
 

Cummins Westport Announces New Mid-Range ISB Natural Gas 
Engine for School Buses  

  
 

WRITTEN BY RYAN GRAY     

THURSDAY, 04 OCTOBER 2012 07:56  

Cummins Westport Inc. has begun development on the ISB6.7 G natural gas engine 
that the company said is designed to meet the increasing demand for on-highway 
vehicles powered by lower cost, cleaner alternative fuels. It is expected to be in 
production by 2015. 

 
The new CNG engine has a similar size as the Cummins ISB6.7L diesel engine, shown here. 

The 6.7L G engine is based on the Cummins ISB6.7 diesel engine for school buses and other medium-duty 
vocational vehicles. It will use Cummins Westport's spark-ignited, stoichiometric cooled exhaust gas recirculation 
(SEGR) technology. 

The company added that exhaust after treatment to meet EPA and California Air Resources Board regulations will be 
provided by a simple, maintenance-free, three-way catalyst. 

While the ISB6.7 G will run on CNG, Cummins Westport said natural gas may also be stored on the vehicle in an 
LNG state. 

"The addition of the ISB6.7 G will round out our family of high performance natural gas engines," said Jim Arthurs, 
president of Cummins Westport. "It joins the 8.9-liter ISL G, with over 16,000 engines in service, and the 11.9-litre 
ISX12 G, which will start production in 2013, to give our customers a broad range of natural gas engines for on-
highway applications." 

Cummins introduced its ISB6.7L diesel in 2007. It replaced the 5.9 liter engine to meet stricter emissions 
requirements. 

 

http://www.stnonline.com/home/latest-news/4774-cummins-westport-announces-new-mid-range-isb-natural-gas-engine-for-school-buses
http://www.stnonline.com/home/latest-news/4774-cummins-westport-announces-new-mid-range-isb-natural-gas-engine-for-school-buses
http://www.stnonline.com/home/latest-news/4774-cummins-westport-announces-new-mid-range-isb-natural-gas-engine-for-school-buses?format=pdf
http://www.stnonline.com/home/latest-news/4774-cummins-westport-announces-new-mid-range-isb-natural-gas-engine-for-school-buses?tmpl=component&print=1&layout=default&page=
http://www.stnonline.com/component/mailto/?tmpl=component&link=1e2e9ff5dfdb36a733e9ad86b7548c68cddf5f03
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