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BIOFUELS RESPONSE TRAINING 

Gettysburg, Pennsylvania
Tuesday, September 15, 2009
1300 - 1630
AGENDA and LIST OF PRESENTATIONS
· Introduction / Coordinator – Frank Csulak, National Oceanic and Atmospheric Administration (NOAA) Scientific Support Coordinator (SSC) 

· PRESENTATION: Production, Transportation, Handling, and Logistics of Ethanol/Biofuels - Ms. Kristy Moore, Renewable Fuels Association

· PRESENTATION: Improvements in Safe Rail Transportation of Ethanol and Lessons Learned - Mr. Erich Rudolph, US Department of Transportation (DOT) - Federal Railroad Administration

· PRESENTATION: Ethanol/Ethanol Blends Emergency Response Safety Issues - Mr. Glen Rudner, Virginia Department of Emergency Management (DEM) 

· PRESENTATION: Health and Environmental Impacts - Dr. Gregory Wilson, US Environmental Protection Agency (EPA), Office of Emergency Management (OEM)

· PRESENTATION: Ethanol and Biodiesel Response Guides - Mr. Jeffrey Kimble, EPA Region 5

· PRESENTATION: US Coast Guard National Pollution Funds Center (NPFC) Funding for Biofuels - Mr. Pat Ryan, NPFC 

· Panel of Speakers - Address Questions

HANDOUTS:

· Biofuels Response Training Agenda handout

MEETING NOTES:

Mr. Csulak welcomed all participants and asked the members to introduce themselves and their agency / organization affiliation.  Today’s training focused on biofuels, ethanol in particular, relative to a spill response – cradle to grave.  The speakers are experts in the production and manufacture, shipping, transport, use, and response to ethanol and other biofuels release.  
PRESENTATION – Production, Transportation, Handling, and Logistics of Ethanol and Biofuels – Ms. Kristy Moore, Renewable Fuels Association 
This presentation is provided in its entirety on the RRT Region III website at: http://www.rrt3.nrt.org/.  For additional information or if you have any other questions on the production of Ethanols, please contact Kristy Moore, Director of Technical Services at kmoore@ethanolrfa.org or call 636-594-2284 or at RFA, 16024 Manchester Road, Suite 222, Ellisville, MO 63011.

Ms. Moore opened the training with a review of the production, transportation, handling, and logistics relative to ethanol and biofuels.  She provided a review of the Ethanol production in the US from the Renewable Fuels Association’s perspective.  

· There has been a significant growth in production and number of operating plants within the country (190+ plants in 25 states). Two biofuels plants are under construction in Region III; one in Clearfield, Pennsylvania and one in Hopewell, Virginia. 
· Ethanol production is doubling every 18 months. 

· Current ethanol domestic production is at 11.6 billion gallons/year (compared to gasoline production at 140 billion gallons/year).  

· 75% of the nation’s gasoline is E10 (10% ethanol, 90% gasoline).  E10 represents most of the Nation’s gasoline.  98% of produced ethanol is consumed as E10.

· E85 (approx. 85% ethanol, 15% gasoline) is only used in flex fuel vehicles.  Less than 2% of produced ethanol is consumed as E85.  
· There are also mid-level blends (20, 30, and 40% ethanol by volume)
· Ethanol plant hazards


· Flammable liquids (ethanol, denaturant, gasoline)

· Grain handling (dust, explosion hazards)

· Process chemicals (acids, caustics, surfactants)

· Experimenting with 2nd generation feedstocks – sorghum/milo
· Properties – completely miscible in water

· Material Safety Data Sheets (MSDS) – industry has updated information on MSDS (especially flash points)

· Polar solvent, so an alcohol-resistant fire-fighting foam (AR-FFF) is needed with certain concentrations of ethanol

· Ethanol uses

· Reformulated gasoline (MTBE replacement) 

· Mandates in western states (10% in OR, CA moving from 6 to 10%)

· Transportation

· By rail car, truck, barge, pipeline

· 1987 Placard - ethanol fuel (E95)
· Pipeline – most efficient mode of transport

· Philadelphia is looking into transporting Ethanol in “unit trains” – trains of 65, 75, or 95 cars of ethanol to one destination (3 million gallons at one time)
· KinderMorgan’s Plantation Pipeline is working to have ethanol in their line (already in use in Florida via pipeline)

· Working to get standardized placarding:
· UN 3475 - E85

· UN 1987 – Ethanol fuel (E95)
· UN 1993 – Denaturant (Hydrocarbon only designation, Natural Gasoline, Gasoline, Naphtha) 
· UN 1202 – Ethanol/gasoline blends (ethanol <10%)

· Ethanol Emergency Response Coalition (EERC) http://www.ethanolresponse.com/
· Information for emergency response community

· Toolkit, contacts, etc.

· Training materials available for download from www.ethanolresponse.com   

· RFA Plant and Employee Safety Committee  www.ethanolRFA.org   

· Future Refueling – mandate of 36 billion gallons of renewable fuels component in liquid transportation fuels (did it before: leaded to unleaded gasoline, will need to do it again).
PRESENTATION – Improvements in Safe Rail Transportation of Ethanol and Lessons Learned – Erich Rudolph, DOT Federal Railroad Administration (FRA), Railroad Safety Specialist 
This presentation is provided in its entirety on the RRT Region III website at: http://www.rrt3.nrt.org/.  For additional information or if you have any other questions on the safe rail transportation of Ethanols, please contact Erich Rudolph, Director of Technical Services at erich.rudolph@dot.gov or call 202-493-6248 or at FRA in Office of Safety Assurance and Compliance, Hazardous Materials Division Headquarters, RRS- 2, Mail Stop 25, 3rd Floor West, 200 New Jersey Ave, SE ,Washington, DC 20590.  DOT FRA’s website: www.fra.dot.gov.  DOT’s Pipeline and Hazardous Material Safety Administration (PHMSA): http://hazmat.dot.gov.
Mr. Rudolph provided an overview of the safety concerns with transporting ethanol and biofuel blends on railways. Mr. Rudolph’s presentation focused on the current, primary mode (70%) of transportation for ethanol in the US – rail.  Many of the end users do not have access to rail, so intermodal transport (rail to truck) is the transport medium of choice.
· Most US urban areas intersect rail lines. Railroads move more than 2 Million hazmat shipments annually.
· Ethanol production has increased exponentially (3,400 million gallons produced in 2004 to 9,000 million gallons in 2008).    
· Ethanol is the #1 transported haz mat by rail (overtook propane)

· Transportation of ethanol poses risks to railroad personnel, public, and environment

· Need changes:
· Design of tank cars (most ethanol is transported by rail), but need to ‘transload’ from rail tank cars at terminal to highway cargo tankers to consumer.  
· Vacuum relief valve (tank car fitting) – relieves negative pressure in a tank car.  The relief valve is often misused as a “foot valve”, which contaminates the o-rings/gaskets.  Consequence:  o-ring deteriorates from gasoline, ethanol leak/release, and/or a catastrophic failure of tank car if its not vented properly.
· Solutions:  retrofit vacuum valves that can not depressurize cars; use different denaturant so it does not deteriorate the o-rings/gaskets.

· Tank Cars transporting ethanol (DOT 111A100W1 tank cars) 
· Susceptible to damage (thin shells, uninsulated, bottom unloading, etc.)
· Retrofit or redesign new fleet with engineering solutions (thermal protection, shields, shelf coupler improvements). 

PRESENTATION – Ethanol/Ethanol Blends Emergency Response Safety Issues – Glen Rudner, VADEM, Co-Vice Chairman, Ethanol Emergency Response Coalition. 
This presentation is provided in its entirety on the RRT Region III website at: http://www.rrt3.nrt.org/.  For additional information or if you have any other questions on the Emergency Response Safety Issues Associated with Ethanol and Ethanol Blends, please contact Glen Rudner, Co-Vice Chairman, Ethanol Emergency Response Coalition and at Virginia Department of Emergency Management at Glen.Rudner@VDEM.Virginia.gov or call 703-441-8936.

Mr. Rudner provided the participants with an overview of the emergency response needs for the responders.  He presented the considerations and concerns for an ethanol incident, including the use of Alcohol Resistant Aqueous Film Forming Foam (AR-AFFF) for ethanol-based fires.  Fire Departments need to carry AR-AFFF but are not allowed to at this point.   

· Ethanol Blended Fuels (EBF) present unique hazards for emergency responders.
· Several ethanol emergencies have occurred in the US since 2000 (26 ‘major’ fires, 5 train derailments, 3 ethanol tank fires). 

· Bulk Storage facilities

· Plant storage tanks and loading racks, truck/rail/pipeline, petroleum terminals and loading racks, and retail gas stations.

· Placarding – UN1987 (E95), UN1987 and UN 1993 (E85 or E95), UN 1203 (up to 10% Ethanol), proposed UN 3475 (E85) 
· Average capacity of a tanker truck = 9,200 gallons.
· Ethanol fire risk

· Emits much less heat through radiation; therefore, may spread more slowly.  

· Low visibility of flames (transparent flame and no soot).

· Water soluble (and will not float on water), mixtures of low concentration (20%) may remain combustible, and possess a flash point

· Alcohol resistant (AR) foams are recommended for fire suppression
· Separate the fuel from the oxidizing agent (using foam, sand, fire blankets, etc.); but the foam/blanket must be compatible with the product to reduce the product threat from fire, toxicity. 

· Foam is good for responder safety, preventing ignition/re-ignition; suppresses flammable vapors, post-fire security, and economical. 

· Still need air monitoring.  
· Effective agents:

· AR-AFFF and AR-FFFP are only foams effective on E85/95.

· AFFF and AR-AFFF can be effective on E10, but need higher application rates. (refer to DOT Guide 127 - Flammable Liquids Polar/Water-miscible, 2008 Emergency Response Guidebook (ERG2008) for more information)
· Application Methods vary 
· A lot of foam and a lot of water may be needed!
· Tank Farms – need to be prepared for use of ethanol.

· Planning considerations:

· Know water supply, identify hazard areas, foam supplies, regional response planning, selection of protection schemes.

· Airport crash truck can be helpful, but might make it worse (know the type of foam, application rates)
· Ethanol Emergency Response Coalition (EERC) http://www.ethanolresponse.com/ current activities: 

· Foam Testing involving EBF E10 & E95

· Development of test report and video documentation of tests

· Develop model tactical response procedures

· Produce training materials 

· Create system to distribute materials & information to emergency responders

PRESENTATION – Biofuels and Emerging Issues for Emergency Responders

– Dr. Greg Wilson, EPA OEM and Mr. Jeffrey Kimble, EPA Region 5
This presentation is provided in its entirety on the RRT Region III website at: http://www.rrt3.nrt.org/.  For additional information or if you have any other questions on the Health and Environmental Impacts Associated with Ethanol and Ethanol Blends, please contact Dr. Greg Wilson, EPA OEM at wilson.gregory@epa.gov or contact Mr. Jeffry Kimble at kimble.jeffrey@epa.gov  or 734-692-7688.

Dr. Wilson summarized the regulatory requirements for the use, transport and distribution of biofuels, including ethanol.  The majority of the ethanol is produced in the heartland of the country to supply the needs of the coastal consumers.  There are preferential differences to ethanol and biofuels in terms of production, storage, use and response.  Regulatory and technological advances are underway to address the potential response to incidents.

· Energy Policy Act of 2005 mandates promulgate Renewable Fuel Standard (RFS 1)
· Energy Independence & Security Act (EISA) (2007) focused on:
· Expanding biofuels, greenhouse gas reductions, ethanol pipeline feasibility study, biofuels infrastructure, etc.

· Renewable Fuel Standard (RFS) 1 (EPAct 2005 – 72 FR 23900), which assessed first order impacts including emissions, air quality, and greenhouse gas impacts of RFS standards
· RFS-2 (signed proposed Rule on May 5, 2009), which expands the use of renewable fuels to 36 billion gallons per year (bgy) by 2022 
· Variety of feedstocks is available, various conversion technologies exist (thermo-chemical, biochemical, and chemical), various products are created (ethanol, biodiesel).

· Chemicals are involved in ethanol production

· Sodium Hydroxide, ammonia, sulfuric acid, carbon dioxide, nitric oxide, etc.

· Transloading – transfer from rail cars to tank trucks for delivery to blending materials.  Are these fixed facilities or transportation facilities?  What regulations are they subject to?  A lot of storage at one time.  In your area, is there a transloading facility close to residential neighborhoods?
· Emergency Response issues

· AR-AFFF foam is needed for E10 through E95 (E10 will need higher application rate to prevent burn back)

· AR-AFFF creates a physical, polymer-membrane barrier between the foam blanket and fuel surface

· Mitigation Measures

· Air monitoring – use a Combustible Gas Indicator (CGI) and Flame Ionization Detector (FID), or MultiRae 5-gas Air Monitoring Instrument or Photoionization Detector (PID).

· Spill containment – ventilate area, eliminate ignition source. 

· Waste generated from a clean-up may be classified as flammable.

· Does the local Fire Department have AR-AFFF? Is there a mutual aid agreement with a nearby department where it can be obtained? 
· Ethanol releases to the environment:
· In water:  Ethanol degrades rapidly, but induces a rapid decline in dissolved oxygen concentration of the water column.  Introduce oxygen to recover the ecosystem.  When does the ethanol and gasoline blend phase-separate?  At what blend ratio?  Depends on volume of water body.

· On land:  Dig up soil immediately, ethanol will biodegrade in soil.  Microbes will degrade the ethanol preferentially, but the remaining petroleum will spread further.
· In air (release from spill/fire):  ethanol vapor is denser than air, so will settle in low-lying areas.
· In stormwater/sanitary sewers:  degradation of dissolved oxygen by the ethanol will disrupt microbial functions at wastewater plants.  Potential flammability issue exists if ethanol is in a sewer system.   

· Health Risks of Ethanol

· Routes of exposure:  breathing its vapors (inhalation), getting it on the skin or in the eyes (skin absorption), or accidentally swallowing it (ingestion). 

· Symptoms:  dullness of memory and concentration; impaired motor coordination; and drowsiness, stupor, and finally coma. May cause skin irritation as a result of defatting. 

· Carcinogenic compounds are not present in pure ethanol; however, because gasoline is used in the blend, E85 is considered to be potentially carcinogenic.
· Biodiesel

· Process chemicals include hexane, sodium hydroxide, potassium hydroxide, methanol, glycerol, and fuel for heat (natural gas/propane).

· Feedstock properties (similar to petroleum)

· Light non-aqueous phase liquid (LNAPL) – will coat and float.

· No obvious odor or sheen

· May burn if ignited

· Polymerizes (can clog water treatment plants, forms gumballs that do not biodegrade)

· Mitigation Measures for biodiesel

· Air Monitoring – low volatility at ambient conditions, so vapors are not usually an issue; but can detect methanol. 
· Spill containment – usually can follow typical oil spill containment procedures.

· Biodiesel releases to the environment:
· In water:  Insoluble in water.

· On land:  Biodegradation is faster in aerobic conditions
· In Air (release from spill/fire):  Combustion creates carbon monoxide, carbon dioxide and thick smoke.

· In stormwater/sanitary sewers:  degradation of dissolved oxygen will disrupt microbial functions at wastewater plants.  May be high in free fatty acids and glycerol. 
· Glycerin spills seem to be prevalent.  Glycerin is a byproduct from the trans-esterification; people are storing it or not disposing of it properly; some waiting for “value” to increase.
· Health Risks of Biodiesel

· Routes of exposure:  Inhalation effects are negligible, ingestion of biodiesel can be a due to the methanol component.
· Ecological effects of biodiesel 
· May biodegrade more rapidly than conventional diesel.  
· When biodiesel is present in bulk, it can coat animals that come in contact with it and may reduce the ability of oxygen to reach aquatic systems.  In this respect, its action is similar to petroleum diesel fuel. 

· The treatment of oiled birds and animals would be similar to the treatment provided when an oil spill occurs. 

· High oxygen demand can lead to massive fish kills; aerate the water column (bubbler) to support oxygen levels. 
· Regulations that may apply to biofuels manufacturing facilities:

· Emergency Planning and Community Right to Know Act (EPCRA), Clean Water Act (CWA), Oil Pollution Act (OPA), Clean Air Act (CAA), Resource Conservation and Recovery Act (RCRA), DOT HAZMAT Regulations (HMR)

Mr. Jeffry Kimble also spoke with the membership regarding EPA Region V’s responses to ethanol incidents.  As a result, of their spill history, Mr. Kimble developed two response guides for OSCs and has posted them to the EPA OSC Net website for review, comment, and use.  The Response Guides are available from EPA Region V under EPA OSC Jeffry Kimble’s name  (http://www.epaosc.org/site_profile.asp?site_id=4022).  The two guides include:
· Response Guides – EPA Region 5 (http://www.epaosc.org/site_profile.asp?site_id=4022)
· Biodiesel Manufacturing Facility Response Overview

· Ethanol Manufacturing Facility Response Overview

· Intended for responders, provide a description of the manufacturing process, chemicals involved, how a release may occur, what to look for, issues to consider while responding to a release, the environmental concerns, monitoring techniques and procedures, health risks and applicable regulations. 

· Provide Jeff Kimble (kimble.jeffrey@epa.gov) with comments/input on the guides – meant to be a working guide!

More resources:
http://www.epa.gov/region7/priorities/agriculture/biodiesel_manual.pdf
Draft Ethanol guidance is out from the NRT Science and Technology Committee.  The Final Guidance will be released soon.  Copies of this guidance are available from www.nrt.org.
PRESENTATION – NPFC Funding for Biofuels – Pat Ryan, NPFC Regional Manager for Great Lakes
Mr. Ryan discussed the NPFC funding sources for biofuel spills.  Non-oil spills can be covered by the Oil Spill Liability Trust Fund (OSLTF).  The NPFC will pay for spills of commercial grade biodiesel and fatty acid methyl ethers (FAME).  The problem is at the manufacturing facilities when the product is at the facility, the waste stream may not be defined as an “oil” under the OSLTF if it is combined oil with a CERCLA hazardous substance.  Pure ethanol is not covered, but E85 is covered because it contains petroleum products.  E95 and E99 are considered pure alcohol; therefore, are not covered by OSLTF.  If the ethanol is denatured with oil, then the OSLTF is available, if the ethanol is denatured with a non-oil, then it will not be available.  Glycerin, a major component of ethanol processing, is not a CERCLA hazardous substance, so glycerin spills at the manufacturer are not covered under the OSLTF.  If the glycerin is cut with oil (petroleum), then it would be covered.  Controversy still exists with the definition of an “oil”.   

PANEL DISCUSSION
A one hour question and answer period was convened following the presentations.  This timeframe allowed the members to ask questions and have more detailed discussions relative to specific topics with these experts.

Some highlights:

· If ethanol leaves a facility un-denatured, then the facility is liable for liquor tax.  
· If un-denatured alcohol comes to the terminal, the terminal is subject to liquor tax.

· Why is does EISA RFS 2 require a cap on producing ethanol from corn starch (15 billion gallons per year) v. other technologies?  The goal of EISA is to diversify the liquid transportation fuels.  To get to 36B gallons/year by 2022, industry needs to make sure they use the remainder of the corn plant (stalk, cellulose) or other sources.  In general, the industry does not want to rely on a food source.  Food v. Fuel argument.  The industry will have to diversify the feedstock and/or diversify the molecule (starch) to get enough energy out of the feedstock.   

· Are there field tests for dilution?  Are there field instruments that will provide the blend of ethanol in water?  Use GC/MS.  Boom will work on a large spill, but will only pull off the gasoline distillates.

· How should an ethanol spill into a slow moving water body be handled?  Might get some phase separation.  With such a high BOD, the water body will probably turn anaerobic (turns to methane).  You need to get oxygen in the water body.  
· Is chronic toxicity an issue?  New fate and transport scenarios are being developed. 
· What can an OSC do to mitigate environmental affects?  Aeration?  When/how?  If you can prevent the spill from entering a waterway with berms and ditches – good.  If the spill is already in the water – what triggers mitigation?  There has been some success with damming and aeration.  Might be able to use traditional cleanup methods, especially if it is biodiesel.  For ethanol, we need innovative ideas (i.e., use hydrogen peroxide to increase the oxygen levels).  How much oxygen is appropriate?  Coastal v. freshwater – coastal areas have more dilution ability, but inland areas do pose a challenge.  
· Public Information – what to tell the media?  Probably will have some loss of the ecosystem.  

· EPA’s Office of Research and Development (ORD) - Suggest modeling to determine best location for aeration, etc.  What can we do with existing technologies?  

· As part of a Unified Command – public pressure would be immense.  How much are we pushing to get ahead of these cleanup/response issues?  NOAA, University of New Hampshire subgroup, and EPA’s ORD are looking at spill scenarios and modeling.  Need to answer: how does ethanol behave, how do you respond?  
· Is funding available for research and development (via OPA)?  EPA gets a small amount of OPA dollars for biofuels/fate and transport research.  
· Criminal cases involving biofuels?  Not many, but in Alabama, Blackwater incident was an example. 
The meeting was adjourned at 1630.   

NEXT MEETING
The next RRT meeting will be in Williamsburg, Virginia and is scheduled for January 12-14, 2010.  The May 2010 meeting will be held in Ocean City, Maryland.  The September 2010 meeting will be held in Lancaster, Pennsylvania.  

Check for updates at the RRT Region III website at: http://www.rrt3.nrt.org/.  
























