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ABOUT MID-AMERICA GREEN FLEETS
The Mid-America Green Fleets program aims to significantly improve the environmental performance of business and government vehicle fleets across the region through diesel cleanup, advanced technology, alternative fuel, and other strategies. The program is composed of three core components:
· Technical assistance provided to fleet managers
· Hands-on support and assistance in implementing policies
· A regional rating system to recognize those fleets that have made positive progress toward their environmental goals
WHY MID-AMERICA GREEN FLEETS?
Alternative fuels and advanced technologies offer great benefits, including air quality improvements, attainment and maintenance of federal air quality standards, reduction in tax expenditures, increased energy security, and benefits to the region’s economy. As petroleum prices continue to rise, cleaner, domestic fuel options also fit into a more cost-effective business strategy.

Mid-America Green Fleets was designed to assist and recognize fleets of all sizes in their achievement of petroleum and emissions reduction goals. Whether an organization is just starting their journey towards a cleaner fleet, or they have already made significant strides to reduce their footprint, Mid-America Green Fleets can help.

The program offers technical assistance to fleets looking to adopt alternative fuels, advanced technologies, and innovative policies by working with fleet managers to understand their goals, needs, and concerns. Fleets also receive public recognition for their efforts and achievements through the Mid-America Green Fleet certification program.
A PROGRAM OF ST. LOUIS REGIONAL CLEAN CITIES COALITION
A partner in the U.S. Department of Energy’s Clean Cities Program, St. Louis Regional Clean Cities (STLRCC) is a coalition of public and private partners seeking to build the awareness and use of American fuels in fleets throughout Eastern Missouri and Southern Illinois. The coalition consists of fleet operators, alternative fuel providers, vehicle manufacturers and distributors, and others interested in improving air quality and reducing the use of foreign oil. It has been active since 1994 and was designated a partner with the U.S. Department of Energy’s Clean Cities Program in 1994. Clean Cities’ vision is energy independence and cleaner air through clean fuels and advanced vehicles adoption. St. Louis City Clean Cities’ mission is to promote this vision in the greater St. Louis area. STLRCC is 501(c) 3 nonprofit.
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ROCKWOOD SCHOOL DISTRICT 
FLEET Footprint report
For Fiscal year 2014, Rockwood’s white fleet of 92 vehicles included in this report traveled 990,711 miles and consumed 67,798 gallons of fuel, priced at nearly $254,656. Overall, these vehicles required 13,943 barrels of petroleum (oil) to operate and produced 878 tons of greenhouse gas emissions. Vehicle counts, miles traveled, fuel consumption, and fuel and maintenance costs data were provided by the Director of Purchasing and Transportation.





	Vehicles
	Mileage
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	92
	990,711

	
	

	Fuel Used
	Petroleum Used
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	53,348 gallons gasoline
	4,012 barrels

	14,450 gallons diesel
	



			
							 

	Emissions Profile
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ROCKWOOD SCHOOL DISTRICT 
FLEET Footprint report
                           
	
	Count of Model
	Average MPG
	Annual Miles Traveled
	Annual Fuel Use (gallons)
	Average Odometer (miles)
	GHG
(tons)

	 Warehouse
	12
	13.8
	112,818.5
	7,758
	9401.5
	104

	Nutrition
	1
	13.8
	21,676.5
	1,067
	21,676.5
	13

	Comm Ed
	7
	28.3
	61,243.6
	3125
	8749.1
	39

	Custodial
	9
	13.8
	106,375
	7300
	11,819.4
	93

	Grounds
	17
	15
	165,167.2
	11090
	9715.7
	159

	Maintenance
	45
	13.8
	513,640.6
	36,749
	11,414.2
	458

	VICC Office
	1
	13.8
	9,789.9
	709
	9,789.4
	9

	Grand Total
	92
	16
	990,711.3
	67,798
	10768.6
	875




			






ALTERNATIVE FUELS OVERVIEW

By using alternative fuels, fleets can significantly lower greenhouse gas emissions, reduce dependence on petroleum, lower maintenance costs, and in some cases, save money on fuel. When considering the addition of alternative fuels or advanced vehicle technologies, attention should be given to the infrastructure demands of each fuel, along with the complexities that new technologies can bring to maintenance and repair facilities. While some fleets will choose to include multiple fuels or technologies, they must also consider the cost of training and tools required to service new systems.


[image: ]Compressed natural gas (CNG) is a widely available, domestically produced fuel. CNG is sold in gasoline gallon equivalent units (GGE). One GGE has the same energy as one gallon of unleaded gasoline so if a vehicle travels 15 miles per gallon of gas, it will travel about 15 miles per gasoline gallon equivalent of CNG. Vehicles can be converted to run exclusively on CNG (dedicated), or on either gasoline or CNG (bi-fuel). CNG is compressed to 3,000-3,600 psi and dispensed into high-pressure tanks on the vehicle. Although the fuel is typically about half the price of gasoline, fueling infrastructure can be cost-prohibitive due to the compression equipment required (anywhere from $500,000 to $6,000,000, per station, depending on specifications). CNG produces fewer greenhouse gas emissions than equivalent volumes of petroleum, and can prolong vehicle life by increasing some maintenance intervals.


[image: ]Liquefied petroleum gas (LPG), also known as propane or autogas, is a widely available byproduct of natural gas and oil refining processes. Propane is compressed to between 100 and 200 psi, at which point it becomes a liquid fuel that is dispensed into tanks on the vehicle. It has a higher octane rating but a 27% lower energy density per gallon than gasoline. Fueling infrastructure is relatively inexpensive compared to CNG (anywhere from $10,000 to $400,000 per station, depending on specifications). Many propane suppliers offer fleets the option to lease dispensing infrastructure and roll the cost into the per-gallon purchase price. Currently, propane costs less per gallon than gasoline but slightly more fuel is required due to the difference in energy density and resulting fuel economy. Like CNG, LPG is cleaner burning than petroleum and can prolong vehicle life.

[image: ]
Biodiesel is a renewable fuel produced from vegetable oils or animal fats. It is blended with diesel fuel and results in a cleaner-burning fuel than standard diesel fuel. Newer diesel engines can burn blends up to 20% biodiesel (B20) without any conversions or modifications. There are no noticeable impacts on vehicle performance and most manufacturers approve blends up to B20 under warranty conditions. Some users have reported cold-start issues with higher biodiesel blends. To avoid this, users may choose to lower the blend to 5% (B5) or blend B20 with cold-weather diesel fuel, which includes additives that improve fuel flow.

[image: ]Ethanol is a renewable fuel made from fibrous plant material. Any Flex Fuel vehicle can use E85, which is a blend of 85% ethanol and 15% gasoline. The fuel is cleaner burning and has lower greenhouse gas emissions than gasoline but has a 30% lower energy density as well. A Flex Fuel option is available on many new light-duty vehicles, and typically adds about $100 to the purchase price.



[image: ]Plug-in hybrid electric vehicles (PHEV) and battery electric vehicles (BEV) must be plugged in periodically to charge the on-board battery. PHEVs combine the range benefits of conventional gasoline engines with the fuel economy benefits of electric vehicles. Electric-only range for a PHEV depends on the specific vehicle, but is generally around 40 miles. Once the vehicle travels past its electric-only range, the vehicle can run on gasoline, resulting in an overall range of around 350 miles. BEVs (often referred to as just EVs) do not have an internal combustion engine, and instead rely purely on an electric motor. As a result, BEVs do not produce any tailpipe emissions (although there are emissions associated with producing the electricity) and have a typical range of up to 100 miles. Charging systems can cost anywhere from $2,000 to $30,000, depending on specifications.

[image: ]
Hybrid electric vehicles (HEV) use electric power to supplement a gasoline engine. HEVs have larger on-board batteries than conventional vehicles, which are charged continuously while the vehicle is in operation. While the battery alone can only power the vehicle for a few miles without gasoline, the power assistance significantly improves the vehicle’s fuel economy. HEV batteries are not capable of being charged from an external source and therefore do not require any dedicated infrastructure.


For further details about alternative fuels, see the U.S. Department of Energy’s Alternative Fuels Data Center, a Clean Cities program resource - http://www.afdc.energy.gov. Clean Cities Guides to Alternative Fuels and Advanced Vehicles are included with the supplemental materials for this report.









Infrastructure Snapshot

Below is a map of regional alternative fuel infrastructure. For additional information on alternative fuel station locations, 
see the alternative fuel data center’s station locator: http://www.afdc.energy.gov/locator/stations/ 

Map data ©2015 Google


	CNG Public Stations in Metro area
A. Laclede Gas Co ­Shrewsbury Facility	
B. Clean Energy ­ Pontoon, Beach Flying J #645 C.
C. Spire Natural Gas Fueling Solutions
D. Great River Energy
E. Clean Energy ­ Columbia
 




FUEL COST SNAPSHOT
Below are the current average regional fuel costs according to the October 2014 Clean Cities Alternative Fuel Price Report.

	Fuel
	Price

	Biodiesel (B20)
	$3.81/gallon

	Biodiesel (B99-B100)
	$4.21/gallon

	Electricity
	$0.12/kWh

	Ethanol (E85)
	$2.88/gallon

	Natural Gas (CNG)
	$2.16/GGE

	Propane
	$3.08/gallon

	Gasoline
	$3.34/gallon

	Diesel
	$3.77/gallon



ANALYSIS SUMMARY
Rockwood School District covers 150 square miles and uses 175 buses and 92 support vehicles to serve its 21,600 students. The school district has been looking at CNG and propane for their fleet but has decided that CNG is their best option. The School also has an anti-idling campaign that was initiated by the students. District would like more information on idling. Collection of information during this process has revealed that fuel used by vehicle is not tracked; so based on STLRCC’s analysis and input from the School district, the following three petroleum reduction initiatives have been identified:
TELEMATICS SOFTWARE/ DATA GATHERING
Telematics hardware and software helps fleet managers by collecting, organizing, and presenting their fleet’s data in a digestible format that allows for easy and informed decision-making. This can help to analyze and optimize bus routes and can serve as a potential low-cost method for increasing efficiency and decreasing fuel use.
INTRODUCE ALTERNATIVE FUELS
The School district expressed interest in exploring options for introducing CNG specifically to the fleet’s current fuel mix. STLRCC examined other alternative fuel scenarios as well, and included these where cost savings were apparent.
IDLE REDUCTION
Because the school district has a limited budget, idle reduction is a potential low-cost method for increasing efficiency and decreasing fuel use. Even though the students have taken the lead on an anti-idling policy, it is unclear if the support vehicles participate. This information will assist the school with additional resources. 
SUMMARY
In summary by implementing the strategies outlined in this petroleum reduction plan, the school district has the potential to reduce emissions and decrease their use of gasoline and diesel. Included in this report are recommendations on fleet management practices, alternative fuel applications, and idle reduction changes that have the potential to reduce the Rockwood School District’s fuel use significantly. These recommendations are meant to serve as a guide for the fleet in the coming years, and as such, a framework for tracking progress towards these goals has been included. However circumstances may change, and STLRCC is committed to helping the school district achieve both its short- and long-term petroleum reduction goals. Should the fleet require additional information or assistance, the school district is urged to reach back out to STLRCC for assistance in determining the best path forward. 








RECOMMENDATION 1 | TELEMATICS/ DATA GATHERING
Making informed decisions about fleet operations can be difficult without detailed information on a fleet’s history of vehicle and fuel usage. Telematics makes it easier for fleet managers to understand their assets, how they are being used, and where waste is occurring within the fleet. Telematics can also allow the School district to better enforce an anti- idling policy, perform route optimization, and monitor driving behavior of staff. There are many different options for telematics hardware and software available today. Below are several options School district may wish to consider, although it is recommended that Rockwood School district conduct research to learn about other options as well:

ASSETWORKS
AssetWorks develops software and hardware technology, as well as customized consulting services, for asset- and infrastructure-intensive organizations. Their technology and services are designed to help organizations of all sizes manage and maintain their assets -- including fleets, consumables, equipment, property and infrastructure efficiently and cost-effectively. AssetWorks is a popular choice for government fleets.

FLEETMATICS
Fleetmatics is a software service provider for fleets of all sizes. The complexity of the software and its output depends on the needs of the fleet; varying levels of service are offered, from GPS-tracking, to field service management. The website also features case studies categorized by industry or fleet size.

GPS INSIGHT
GPS Insight provides GPS tracking, navigation and messaging technology to fleet-based companies. Benefits reduce fuel costs, improve productivity, improve service and reduce labor costs. Features include alerts, customer maps, dashboard, driver ID, fuel card reporting, Garmin integration, graphs, hierarchy capability, landmarks, mapping, messaging, reporting, scheduled maintenance and vehicle history.

UTILIMARC
The Utilimarc software modules for fleet management include benchmarking, vehicle replacement, and technician staffing, dashboards, telematics, and repair time standards. The software works with all major fleet information systems to organize your fleet’s data in a useful way.

VERIZON NETWORKFLEET
Networkfleet is a GPS tracking software that provides vehicle diagnostics such as speed, fuel efficiency, and emissions, as well as access to roadside assistance. The Networkfleet website also features a blog and downloadable e-books on topics like green fleet management and optimizing maintenance.

RECOMMENDATION:
STLRCC recommends that Rockwood School district assess the need for telematics before developing a list of desired features. The School district should also determine the cost it is willing to pay for this service annually. From there, the School district should determine which telematics provider matches the desired criteria and price.


RECOMMENDATION 2 | INTRODUCE ALT FUELS

The School districts Cargo Vans are ideal candidates to replace with an alternative fuel option. These vehicles are highly utilized and experiencing middle-of-the-road fuel economy. Switching to either CNG or LPG would yield significant savings for the fleet. At a price of $1.98 per GGE, switching the fleet’s 47 vans to CNG would pay back in just over 4.5 years. This equates to an annual fuel savings of nearly $52,683. At a price of $3.34 per gallon, LPG would payback in 10+ years. As gasoline prices rise or if CNG can be purchased at a cheaper rate, payback periods will drop even further. 



[image: ]


Given the average odometer reading on these vehicles, converting at this stage in the fleet’s replacement cycle would not be economical. Instead, these vehicles should be replaced with CNG when they reach the end of their useful life. Doing so would save Rockwood School District over $52,683 a year on fuel-related expenses.  The same savings can be seen with the pickup trucks that also were high mileage vehicles, due to the fact that the district keeps these vehicles up to 12 years. With payback on the incremental cost being 5-7 years and the outlook for stable fuel price for CNG, the district will have a handle on fuel budget and will not have to deal with fluctuations of Gasoline or diesel. 


RECOMMENDATION:
Based on the significant savings opportunities available with alternative fuel vehicles (specifically CNG), STLRCC recommends replacing vans with CNG models when the current vehicles reach the end of their useful life. Furthermore, STLRCC recommends replacing dump, delivery, and pickup trucks, with a CNG option when it comes time to replace these vehicles.



RECOMMENDATION 3 | IDLE REDUCTION
STLRCC recommends that Rockwood School district consider the use of anti-idling policies or devices within their fleets. An idling vehicle gets zero miles to the gallon. Time spent idling reduces the average effective fuel efficiency of the fleet. Depending on how much the fleet is idling, idle reduction can be a powerful way to achieve savings. Idling time can be a result of normal fleet operations, driver choices, and weather conditions. It is important to consider the root cause of idling in the fleet before deciding on the best method to address it. Since the white fleet is not currently being monitored for idle reduction, this is an opportunity to see if this is a viable option for petroleum reduction.  

Two options exist for fleets interested in idle reduction. First, the fleet can institute an anti-idling policy. In general, anti- idling policies set out guidelines for when in-use vehicles should be turned off. Instituting such a policy would be a low cost way for School district to reduce petroleum use. However, the effectiveness of such policies is generally based on how well they are enforced. In general, if minimal resources are directed towards enforcing idle reduction, the decrease in fuel use will likely be minimal as well. The U.S. Department of Energy’s CleanCities program website features a toolkit called IdleBox, which contains a number of resources that help fleets implement idle reduction initiatives. The idle reduction savings calculator is a great place to start to learn how much waste is occurring as a result of excessive idling within a fleet. The Additional Resources section contains a link to the IdleBox Toolkit.

Second, the fleet could deploy anti-idling devices for select vehicles. There are many different idle reduction technologies, including devices that automatically shut off the vehicle’s engine and auxiliary power units that can be used to power on-board electronics. More information on idle reduction devices can be found below. Idle reduction technologies tend to be more effective than idle reduction policies, as they require little enforcement. However, they do carry a small up- front cost associated with the unit itself.

Havis IdleRight2
IdleRight2 monitors the battery’s voltage while the vehicle is turned off and the lights or electronics equipment are still on. If the voltage of the battery drops below the low voltage sense level IdleRight2 triggers the vehicle’s Remote Starter to idle the vehicle. The system runs the engine until the battery is charged before the Remote Starter turns the vehicle off and the process begins again. The IdleRight2 component is small, easy to install, and costs about $150 per vehicle. IdleRight2 is intended to be used in vehicles with small electrical loads. A good example would be traffic or construction details where the vehicle’s warning lights are needed for safety but the driver is not required to stay with the vehicle. The vehicle’s climate control system is not intended to be used with the IdleRight system.
EnergyXtreme
EnergyXtreme is an auxiliary battery system that is stored in the trunk of the vehicle. The system self-charges via the vehicle’s alternator when the car is in motion. When the vehicle is turned off, the car’s electrical system draws on the EnergyXtreme’s battery power. Although the EnergyXtreme is not intended to run the climate control system, there is an optional “polar package” from Espar Heater Systems that allows vehicle heaters to operate without the use of the vehicle’s engine. EnergyXtreme plans to offer an AC system in the future.


RECOMMENDATION:
STLRCC recommends that School district institute idle reduction technologies, anti-idling policy, or a combination thereof. Idling accounts for hundreds of gallons of fuel use and emits large amounts of emissions, see the Additional Resources section for additional information on the benefits of idle reduction.



ADDITIONAL RESOURCES
Below is a list of resources that the School district can access to assist with its petroleum reduction goals. For additional information or support, please contact STLRCC.

 
PROPANE RESOURCES:
Alternative Fuels Data Center Department of Energy
http://www.afdc.energy.gov

National Alternative Fuels Training Consortium 
http://www.naftc.wvu.edu

CNG RESOURCES:
Alternative Fuels Data Center Department of Energy
http://www.afdc.energy.gov/fuels/natural_gas.html

Vehicle Availability - Alternative Fuels Data Center Department of Energy 
http://www.afdc.energy.gov/vehicles/natural_gas_ availability.html

CNG CASE STUDIES:
Clean Vehicle Education Foundation 
http://www.cleanvehicle.org

Natural Gas Vehicles for America 
http://www.ngvc.org

Natural Gas Vehicle Institute 
http://www.ngvi.com

HYBRID ELECTRIC RESOURCES:
XL3 Hybrid Electric Drive System XL Hybrids
www.xlhybrids.com/sites/default/files/XL_Hybrids_ CargoVan_SalesSheet_Web.pdf

IDLE REDUCTION RESOURCES:
Alternative Fuels Data Center
U.S. Department of Energy http://www.afdc.energy.gov/conserve/idle_ reduction_basics.html

Clean Cities IdleBox Toolkit
U.S. Department of Energy http://www1.eere.energy.gov/cleancities/toolbox/ idlebox.html

Idle Reduction Savings Calculator Argonne National Laboratory
http://www.transportation.anl.gov/pdfs/idling_ worksheet.pdf

TELEMATICS RESOURCES:
Territory Planning Roadnet.com
http://www.roadnet.com/pub/case-studies/ Territory-Planner/

Sustainability Is...
United Parcel Service http://sustainability.ups.com/media/2010- sustainability-report.pdf




GOAL TRACKING
The first step towards achieving goals is tracking them. Taking the time to put goals down on paper encourages the individual to think through the steps necessary to achieve desired outcomes while also creating a sense of personal accountability. Checking in periodically on the progress being made toward each goal ensures the fleet remains on track to achieve these outcomes while allowing for course corrections if needed. Below is a matrix designed to facilitate this process? When beginning to fill out the matrix, the fleet should identify yearly targets for each goal, and resources that can be leveraged to achieve the goal. Periodically, the fleet should evaluate progress being made towards each goal, and adjust strategy as necessary.


	RESOURCES
	· [STLCC] to engage with code/permitting officials
	
	
	NOTES:

	YEAR 5
	Target:
	Progress:
	Target:

	Progress:
	Target:

	Progress:
	

	YEAR 4
	Target:
	Progress:
	Target:

	Progress:
	Target:

	Progress:
	

	YEAR 3
	Target:
TOTAL Vehicles: 30
	Progress:
	Target:

	Progress:
	Target:

	Progress:
	

	YEAR 2
	Target:
TOTAL Vehicles: 25
	Progress:
	Target:

	Progress:
	Target:

	Progress:
	

	YEAR 1
	Target:
TOTAL Vehicles: 20

	Progress:
· Low funding
Need to install
	Target:

	Progress:
	Target:

	Progress:
	

	GOALS
	EXAMPLE GOAL DEPLOY Telematics:
Expand the installation X number of vehicles each year over 3 years
	
CNG:
Introduce CNG vehicles to fleet
	IDLE REDUCTION:
Develop anti-idling policy and technology to reduce fuel waste
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Gasoline B15 CNG Bi-Fuel CNG LPG Bi-Fuel LPG E85 HEV BEV PHEV

New Efficient

Fuel Cost $2.99 $2.99 $1.98 $1.98 $2.50 $2.50 $3.19 $2.99 $0.11 $0.11 $2.99

MPG 15.4 15.2 15.4 12.3 12.3 50.0 18.5

Daily Fuel Cost (based on 153 miles) $592.82 $601.84 $392.57 $402.58 $619.58 $618.24 $790.59 $182.59 $100.76 $214.58 $494.01

Annual Fuel Costs $145,240 $147,452 $96,179 $98,632 $151,798 $151,470 $193,694 $44,734 $24,686 $52,573 $121,034

Annual Fuel Savings (Expense) -$2,212 $49,061 $46,608 -$6,558 -$6,230 -$48,454 $100,506 $120,554 $92,667 $24,207

Maintenance cost/mile $0.054 $0.054 $0.049 $0.050 $0.049 $0.050 $0.054 $0.051 $0.041 $0.048 $0.040

Annual maintenance costs $40,246 $40,648 $36,624 $37,428 $36,624 $37,428 $40,246 $38,233 $30,989 $35,617 $30,184

Annual Maintenance savings (Expense) -$402 $3,622 $2,817 $3,622 $2,817 $0 $2,012 $9,256 $4,628 $10,061

Total Annual Costs $185,486 $188,100 $132,803 $136,061 $188,421 $188,898 $233,940 $82,967 Insufficient Range $88,190 $151,218

Total Annual Savings (Expense) -$2,614 $52,683 $49,425 -$2,936 -$3,413 -$48,454 $102,519 Insufficient Range $97,295 $34,268

Incremental Costs/Vehicle $100 $12,000 $11,500 $8,000 $8,000 $100 $18,000 $20,303 $22,234 $15,000

Infrastructure Costs (Total) $0 $0 $0 $0 $0 $0 $0 $3,000 $3,000 $0

Grants, Incentives, Other Revenue (Total) $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Simple Payback (Years) No Return 4.56 4.65 No Return No Return No Return 3.51 Insufficient Range 5.19 8.75

Simple Payback (Miles) No Return 170,391 174,055 No Return No Return No Return 131,343 Insufficient Range 194,014 Past Useful Life

Petroleum Footprint (Barrels) 1,048.2            901.8                    5.3                     57.5                  259.1                298.5                193.5                322.9                Insufficient Range 794.5                        873.5                           

Percent reduction 14% 99% 95% 75% 72% 82% 69% Insufficient Range 24% 17%

GHG Emissions Footprint (Tons CO

2

e) 605.67             599.96                 24.74                25.02                19.65                20.18                16.96                9.33                  7.28                          11.58                        484.53                        

CO 0.1256             0.1256                 0.1633             0.1614             0.1633             0.1614             0.1382             0.0387             0.0004                     0.0394                     0.13                             

NOx 0.0117             0.0117                 0.0105             0.0106             0.0105             0.0106             0.0152             0.0036             0.0014                     0.0041                     0.01                             

PM10 0.0003             0.0003                 0.0003             0.0003             0.0004             0.0004             0.0004             0.0001             0.0003                     0.0002                     0.00                             

PM2.5 0.0002             0.0002                 0.0003             0.0003             0.0004             0.0004             0.0003             0.0001             0.0002                     0.0001                     0.00                             

VOC 0.0029             0.0029                 0.0015             0.0015             0.0044             0.0043             0.0026             0.0009             0.0001                     0.0009                     0.00                             

% CO

2

e Reduction 1% 96% 96% 97% 97% 97% 98% 99% 98% 20%

Alternative Vehicle Comparisons
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