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Transportation and Land Use Technical Work Group

Draft Policy Option: TLU-4a Alt Fuels Production Policy

Submitted by Charles Bensinger  4/10/06
Includes these options from the Policy Matrix:


Passenger Sector Measures

(1.2.1) Low-GHG Fuel Standards 

(1.2.2) Low-GHG Fuel for Public and/or Private Fleets

(1.2.3) Promote Expansion/Availability of Low-GHG Fuels

(1.2.4) Expand Alternative Fuel Infrastructure Development

Freight Measures

(2.2.1) Promote and/or Require Low-sulfur Diesel

(2.2.2) Low-GHG Fuel Standards

(2.2.3) Promote Expansion/Availability of full range of biofuels and renewables-generated electricity and hydrogen 

1. Policy Description:  

a. Lay description of proposed policy action: Increase production of ethanol from starch and cellulosic-based feedstocks and build appropriate production capacity for biodiesel and renewables-generated electricity and hydrogen fuels for transportation purposes.

New Mexico currently (2005 data) has production capacity of approximately 30 million gallons of ethanol from a single production plant; this production capacity ranks 17th of the 21 states that produced ethanol.  In 2004 approximately 67 million gallons of ethanol were used in gasoline in the City of Albuquerque, New Mexico primarily as an oxygenate.
The proposed policy action is to provide incentives for the production of various carbon-neutral or zero carbon fuels.  These would include ethanol produced from crops (starch based) and agricultural and municipal waste (cellulose based).  Use of the ethanol will offset fossil fuel use (gasoline) and will provide a new market for corn and other grains as well as forest and municipal solid wastes.  Also, incentives would be provided to build substantial biodiesel, renewably-generated electricity and hydrogen production capacity. 
b.  Policy Design Parameters:

i. Implementation level(s) beyond BAU:  
Measured increases in the production of corn, sorghum, switch grass and vegetable oil crops such as canola, peanut, sunflower jojoba, mustard, etc) should be achievable and will provide a diversity of starch and oil-based biofuels production New Mexico.  However, any increase in  crops grown for energy production must be balanced by considerations of demand on water resources and input of petroleum chemical based products (fertilizers, herbicides, pesticides) needed to increase crop production in addition to increased biofuels processing capacity.  An initial policy goal is to double the current ethanol capacity to 60 million gallons by 2012, 70 million gallons by 2015, 100 million gallons by 2020 and 150 million gallons by 2050. Also proposed in a similar ramp up in biodiesel production at one-third the amount of the ethanol production.
Increased use of agricultural wastes (e.g., wood products, corn stover) and municipal solid wastes for conversion to ethanol could be achievable.  Required research and development for economical and efficient conversion processes of cellulose to ethanol are also required but should be available through federally funded programs.  If the 2015 national goal of 1 billion gallons of cellulosic ethanol is met, New Mexico’s target would be approximately 50 million gallons.
Electricity for electric vehicles can be generated using standard photovoltaic panels mounted on home or business rooftops.  Hydrogen vehicles can be refueled at home using hydrogen appliances or hydrogen generated by wind and solar farms or biomass power facilities delivered to public refueling stations. 
ii. Timing of implementation: 
Proposed amount of ethanol produced from starch conversion by 2012 is at least 60 million gallons.  This will require doubling current capacity for starch conversion at the single plant in New Mexico.  Production should be up to 50 million gallons by 2010 and in excess of 150 million gallons by 2020.  

The proposed amount of ethanol produced from cellulose conversion is 50 million gallons by 2015.  Due to needed research and development at a national scale, production of ethanol will ramp up slowly until 2010 and will be 1 million gallons by 2010.  Accelerated ramp up will boost production to 70 million gallons by 2015 and over 100 million gallons by 2020.  Amounts proposed for 2050 are 150 million gallons. 
The proposed ramp up for biodiesel is one-third the amount of ethanol. 

Home electric charging is already technically feasible. Public recharging facilities would be made available as population of electric vehicles increases.
Home hydrogen appliances and hydrogen fueling stations would be encouraged through market and financial incentives as population of hydrogen vehicles increases.

iii. Implementing parties:
New Mexico Department of Agriculture (NMDA), New Mexico Agricultural Extension Services (NMAES), and New Mexico Energy, Minerals, and Natural Resources Department (NMEMND, biofuels producers and electric utilities.
iv. Other

c. Implementation Mechanism(s): Indicate which mechanisms are to be used, and describe the specific approach that is proposed

i. Information and education

NMDA and NMAES would develop guidance for grain growers to convert current crops to biofuels-compatible crops and practices to grow these crops.

NM Energy, Minerals, and Natural Resources would provide guidance on biofuels, electricity and hydrogen production and use in the state and nation.

ii. Technical assistance

Technical assistance will be required but should be available from programs named in the Energy Policy Act of 2005.

iii. Funding mechanisms and or incentives

Expect private investment (e.g., Abengoa and others) and federal and state tax incentives to produce biofuels from cellulose and starch crops and energy investors in power and hydrogen production.
iv. Voluntary and or negotiated agreements

v. Codes and standards

vi. Market based mechanisms

Expect increased biofuels production to increase demand for starch-based crops (corn, sorghum, soybeans) and cellulose-based feedstock such as agricultural and municipal waste.  
Provide payment structure for electric vehicle owners to sell stored power back to grid when needed (V2G).  Provide special dedicated roads, preferential road access and parking benefits for NZEVs. 

vii. Pilots and demos

Demonstration projects featuring cellulosic-based feedstocks used for ethanol production would be useful to test economics of cellulosic ethanol production.  Demonstrations of locally-produced alternative fuels e.g. biodiesel, solar power and hydrogen for local use would help spur rapid public acceptance of the technologies.
Pilot for cellulose conversion to ethanol needed to show that technology works and can be implemented.  .

viii. Research and development

As above, research on cellulose conversion to ethanol and production of renewable electricity and hydrogen will be required in order to implement cost effective process.  

ix. Reporting

x. Registry

xi. Other? 

2. BAU Policies/Programs, if applicable: 

a. Description of policy/program #1
3. Types(s) of GHG Benefit(s):

a. CO2:  
CO2 emissions are reduced by offsetting the use of petroleum-derived gasoline and diesel. In order to assess the CO2 benefit, energy requirements of producing biofuels from starch and cellulose need to be compared to the energy requirements of producing gasoline and diesel from crude oil and tar sands.  CO2 savings from electric and hydrogen fueled vehicles need also to be quantified. 
Electric Vehicle Research:

In Arizona where 67 percent of power plants are coal-fired, a study concluded that electric vehicles would reduce greenhouse gases such as CO2 by 71 percent. Likewise, a study conducted by the Union of Concerned Scientists found that electric vehicles in the Northeast would reduce CO emissions by 99.8 percent, volatile organic compounds by 90 percent, NOx by 80 percent, and CO2 by as much as 60 percent.

According to the Calif Air Resources Board, electric vehicles in the LA Basin produce 98% fewer hydrocarbons, 89% fewer oxides of nitrogen, and 99% less carbon monoxide than gasoline vehicles when power plant emissions are taken into account.  The LA Dept of Water and Power has determined that electricity generation sufficient to power 100,000 miles of EV driving produces less than 100 pounds of pollutants compared to 3,000 pounds produced by gasoline vehicles.

 

b. CH4: Not applicable
c. N2O: Not applicable
d. HFC’s, SFC’s: Not applicable
e. Black Carbon: 
4. Types of Ancillary Benefits and or Costs, if applicable:

a. Gasoline and diesel-biofuel blends may increase or decrease emissions of some criteria and toxic air pollutants.
b. Biofuels production may require additional water use and/or additional input of petroleum based products (fertilizers and herbicides) that may raise environmental concerns.
c. Environmental impacts of increased production of grains for ethanol need to be assessed and compared to benefit in decreased gasoline production and use.

d. Increased biofuels production could provide new markets for crops grown in New Mexico as long as critical resources (water) were not impacted disproportionately. 
5. Estimated GHG Savings and Costs Per MMTCO2e: 

a. Summary Table of:

i. GHG potential in 2012, 2020, 2050

ii. Net Cost per MMTCO2e in 2012, 2020, 2050

b. Insert Excel Worksheet showing summary GHG reduction potential and net cost

6. Data Sources, Methods and Assumptions:

a. Quantification Methods

Monitor grain crop production and conversion to biofuels, compare against state and federal guidelines on ethanol production.

Monitor agricultural wastes available and actually used to produced ethanol.

b. Key Assumptions 
1. Sufficient research and development will be completed and implemented for efficient cellulose conversion to ethanol by 2010.

2. Increased production of crops will result in increased income for New Mexico farmers.
3. Increased energy crop production will not negatively impact water, land resources and will not result in net increase of petroleum products used to provide the offset.
7. Key Uncertainties if applicable:

a. Benefits 

Offsetting petroleum-based gasoline and diesel fuel with biofuels carries the uncertainty that such is sustainable.  Another uncertainty is increasing biofuels production capacity to meet the expected increase in demand.

Conversion of cellulose to ethanol depends heavily on development of new technology for the conversion.  Without improved efficiency and cost-effectiveness of the conversion process, production of ethanol from cellulose will lag behind the accelerating demand.

b. Costs 

The main uncertainty is in the development of biofuels and renewable-based electricity and hydrogen fuels at a price that is competitive to petroleum products and affordable to the public and business community.
8. Description of Ancillary Benefits and Costs, if applicable: 

a. Description of issue #1

Benefits include increased production of energy crops and transportation-oriented energy on New Mexico land and creation of new jobs for local workers as production and demand for energy increases.

b. Description issue #2

c. Etc. 

9. Description of Feasibility Issues, if applicable:

a. Description of issue #1
b. Description of issue #2

c. Etc.
10. Status of Group Approval:

a. Pending

b. Completed
11. Level of Group Support: 

a. Unanimous Consent

b. Supermajority

c. Majority

d. Minority

12. Barriers to consensus, if applicable (less than unanimous consent):

a. Description of barrier #1

b. Description of barrier #2

c. Etc.
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