Bakken Crude & Oil Shipments by
Rail into California

Presented on behalf of the Director




What is Bakken Crude?

» “North Dakota Sweet” or “North Dakota Light”
- Low Sulfur (“sweet”) light crude oil

» Similar to West Texas Intermediate

» Very desirable crude
- 95% refined into gas, diesel, jet fuel

North Dakota Crude Oil Production
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It’s often called “North Dakota Sweet” or “North Dakota Light.” 

It is a light crude oil similar to West Texas Intermediate (WTI).  WTI is used as a benchmark crude for pricing and for comparison with other crudes.  It is a very desirable crude because it’s easy to refine into products like gasoline and diesel fuel. 95% of a crude of this type can be refined into gasoline, diesel or jet fuel. 

It was not possible to economically recover the oil until the industry developed hydraulic fracturing (“fracking”) and horizontal drilling. 



Bakken Field

» ND, Montana, Saskatchewan
» 7.4 billion barrels of recoverable oil
» 2013 - 10% of US oil production

Alberta

Bakken Formation
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Bakken crude is a low sulfur (sweet) light crude oil that is found in the Bakken formation in South Dakota. The Bakken formation is located in the northwestern part of North Dakota near the borders of Montana and Canada. 

That formation was named after Henry Bakken, a farmer in South Dakota. He owned the land where the formation was first discovered. Geologist J. W. Nordquist first described the formation in 1953. It covers an area of over 200,000 square miles. 

The USGS estimates there are 7.4 billion barrels of recoverable oil in the formation.  In 2013, the production from the Bakken field accounted for 10% of the oil production in the U.S. The present production rate has outstripped the capacity of existing pipelines so the industry has been forced to transport the crude by rail.


The Bakken formation is one of the US’s largest oil shale “plays”; estimates of total oil reserves in this formation have varied, but a recent United States Geological Survey (USGS) assessment reports 7.4 billion barrels (bbls) of recoverable oil. Bakken oil, extracted using hydraulic fracturing technology, is primarily produced in North Dakota, where production has risen dramatically over the last several years and is predicted to continue increasing for at least ten more years. Oil from the Bakken Formation is a high-quality, light, sweet crude, making it more valuable and economically competitive than some of the other domestic crude oils, such as Canadian tar sands and California Monterey Formation oil. With dozens of oil producing companies beginning or expanding their extraction operations in shale plays in other western states, the US is predicted to surpass Saudi Arabia and Russia as the world’s top oil producer by 2015. 

Domestic oil production has already outstripped available pipeline capacity, forcing industry to turn to rail shipping for most of the oil from North Dakota to refineries in the Gulf Coast, East Coast, Canada, and, increasingly, the West Coast. While moving oil by rail is more expensive than by pipeline ($12/bbl versus $6/bbl), it is faster and offers greater flexibility, enabling companies to take advantage of $30/bbl price differentials across the US. Industry is currently investing heavily in rail infrastructure and rail tank cars; Burlington Northern Santa Fe is reported to have spent $400 million in 2012 on rail terminals alone. Crude-by-rail is typically transported in “unit trains”, trains carrying a single product, each consisting of about 75 to 100 tank cars. Based on our preliminary research, the most common tank car, the DOT-111, has a capacity of 34,500 gallons, or 820 barrels of oil. 


Classification

» Similar to WTI Crude
- SDSs identical
- Same Packing Group

» US DOT Operation Classification -
- UN 1267 Petroleum crude oil (Packing Group | or Il)
» New Standard for DOT-111 (2011)

- AAR Estimates 92,000 Tank Cars on Rails
- 78,000 Need Retrofit
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It appears that producers and shippers have assumed that Bakken crude has properties similar to that of other light sweet crudes. The MSDS/SDSs available for Bakken crude are basically copies of MSDS/SDSs of other light sweet crudes. It appears nobody has performed the tests necessary to properly classify this product. 

It is classified as a Flammable Liquid (DOT Class 3). UN/NA 1267. Petroleum crude oil - Packing Group II. (The Packing Group indicates the degree of danger presented by the material when transported. Packing Group I has the highest hazard, Group III the lowest. It will determine the type of packaging required.) 

2/25/14 - DOT Issues Emergency Order Requiring Stricter Standards to Transport Crude Oil by Rail
Effective immediately, those who offer crude oil for transportation by rail must ensure that the product is properly tested and classified in accordance with federal safety regulations. The Emergency Order also requires that all Class III crude oil shipments be designated as Packing Group I or II, thereby requiring the use of a more robust tank car.  Packing Group III, a lower risk designation, will not be accepted, until further notice. 

Bakken crude oil is transported in Department of Transportation (DOT) DOT-111 tank cars.  DOT-111 tank cars are non-pressurized tank cars designed to carry a variety of liquid 
commodities, including hazardous materials and non-hazardous materials

Assays of Bakken crude have produced inconsistent results. The table below shows assay results from Capline (a major pipeline operator):
Property 	2010 	2011 	2012 	2013 	2014 	
H2S 	<1 	<1 	<1 	<1 	<1 	
VP (in PSI) 	10 	8 	8 	9 	6 	

There have been anecdotal reports of crude from the Bakken field containing high levels of H2S.  In most cases the oil tested had been mixed with crude from other fields.  Tests in the oil field have found low levels of H2S. 

Hydrochloric acid is one of the chemicals used in fracking.  Some have speculated that residual HCl is present in Bakken crude and it’s corroding the inside of railcars.  

In 2009, the American Association of Railroads (AAR) reexamined the DOT-111 tank car regulations and standards. By 2011, a new standard for construction of the DOT-111 tank car was established, including enhanced end-of-tank protection in the form of head shields, thicker tank steel or jackets, and top fittings protection. (Source - http://www.downstreamtoday.com, 
21 January 2014) 

AAR estimated that approximately 92,000 tank cars are being used to transport flammable liquids, with approximately 78,000 of those requiring retrofit or phase out based on its 
proposal. Another 14,000 newer tank cars that comply with the latest industry standards also will need certain retrofit modifications under AAR’s proposal. (Source -http://www.downstreamtoday.com, 21 January 2014) 







Increased Oil by Rail
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Shipments into California have been increasing dramatically and are expected to make up 25% of California’s supply of crude oil by 2016. 

See Next Slide


Increased Oil by Rail (Cont)

California’s Crude Qil Supply in 2012
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Shipments into California have been increasing dramatically and are expected to make up 25% of California’s supply of crude oil by 2016. 

Given the gap of hazardous materials emergency response capabilities, the dramatic shift in transportation of crude oil from shipping to rail can spell disaster for California.  Highly volatile crude oil coming from the Bakken Shale production area to California refineries by rail is estimated to rocket to somewhere between 100 million and 200 million barrels of oil per year by 2016 and account for 25 percent of California’s crude oil supply.  With rail and pipelines in California following rivers and streams located in rural and environmentally sensitive areas we found out from the CPUC Railroad Safety Oversight during their presentation to the California State Senate Committee on Energy, Utilities, and Communications that 2% of all rail lines in California are the direct cause for 18% of all derailments.  This is a significant concern we have for California and our hazardous materials response capabilities (See Map).



Where in California Does it Go?

» SF Bay Area (Benicia)
- 5 Refineries

» Wilmington (Long Beach)
> 10 Refineries

» Bakersfield
> 3 Refineries

CERTIFIED HAZ-MAT TEAMS

State of Cakdorn
GOVERNOR'S OFFICE OF EMERGENCY SERVICES

Crude by Railways - Local Safety Hazard Railroad Sites with
Certified and Non-Certified Hazardous Material Teams
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2% of all Rail Track causes 18% of all Derailments - PUC

It is shipped to refineries in various locations in California. They are located in Bakersfield, Wilmington, Benicia and Martinez. 

Certify and Coordinate the Hazardous Materials Team Typing Program (Currently 54 teams certified and in the Mutual Aid Program with another 51 uncertified teams that could be used in a hazardous materials incident – See Map).

The trains are expected to travel via Donner Pass to the Bay Area, Tehachapi Pass to Bakersfield, or into Los Angeles. Some of the oil off-loaded in Bakersfield will be put into pipelines for further delivery to the Bay Area and Los Angeles. A large tank farm is planned for the Pittsburg area, from which oil will be moved by pipeline and barge to refineries in the Bay Area. Additionally, a large number of unit trains are planned to go from North Dakota to terminals in Washington, from which the oil will be loaded onto ocean-going barges for transport to California ports. Currently, small amounts of Canadian tar sands are imported by rail into California and we expect that proportion to remain low relative to Bakken imports. 



How it Gets There?

» “Unit Trains”
> 100 car trains of oil

» DOT-111 Tank Car

Typical crude oil “unit train”

« 75-100DOT-111tank cars
+ 30,000galpercar = 2.7M gallons per train
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Bakken crude comes into California via rail shipments.  It is typically shipped in DOT-111 Tank Cars. (These cars make up 2/3 of the US rail tank car fleet.) The specifications for these cars changed in 2011. These changes were intended to provide more protection against damage from accidents. Many knowledgeable people believe the DOT-111 car built before 2011 is not adequate for shipping this product.

Three major rail lines go through Region III. Trains carrying crude oil could use any of these lines. 

There are plans to ship Bakken crude to California via tank barge. The supply of ocean-going tank barges on the West Coast is limited. Increasing the amount of product shipped via this mode of transportation won’t appreciably change the amount of Bakken crude shipped via railcar in the near future. 

A unit train, also called a block train or a trainload service, is a railway train in which all the cars making it up are shipped from the same origin to the same destination, without being split up or stored en route.  This saves time and money, as well as the hassle, delays and confusion associated with assembling and disassembling trains at rail yards near the origin and destination.  It also enables railways to compete more effectively with road and internal waterway transport systems.


How it Gets There? (CONT)

|:> Direct by rail-to-refinery or rail-to-pipeline-to-refinery

Valero (Benecia) 25.6

Valero (Wilmington) 219

Tesoro (Martinez) 2.0

Plains (Bakersfield) 25.6

Alon (Bakersfield) 54.8

Kern (Bakersfield) unknown

Phillips 66 (Santa Maria) 13.5

TOTAL 143 million bbls/yr

~6 trains/day

‘ Rail-to-barge via Portland/Vancouver area
Capacity will be ~200 million bbls/yr,
some of which will be shipped to California via barge

» Total projected crude-by-rail deliveries to California by 2016
100 to 200 million bbls/yr

(Note: 150 million bbls/yr = 25% of Calif’s crude oil supply)

Information Courtesy of DFW-OSPR
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There are plans to ship Bakken crude to California via tank barge. The supply of ocean-going tank barges on the West Coast is limited. 

Increasing the amount of product shipped via this mode of transportation won’t appreciably change the amount of Bakken crude shipped via railcar in the near future. 



Oil by Rail Incidents

2013: 5 major crude-by-rail accidents October: AI#eﬂa

W

July: Quebec

ON THE PHONE:

SGT. TARA -
MORRIS

CASS COUNTY, N.D.

SHERIFF'S OFFICE

December: North Dakota

Information Courtesy of DFW-OSPR



Presenter
Presentation Notes
Minnesota (March) – On March 27, 2013, a 94 car Canadian Pacific train derailed and spilled an estimate of 30,000 gallons of crude oil and derailed 3 of the crude oil cars.  No injuries were reported.

Quebec (July) - On July 6, 2013, an unattended freight train carrying crude oil rolled down a descending grade and derailed in Lac-Mégantic, Quebec, Canada.  The derailment caused multiple explosions and fires taking the lives of 42 people and presumed death of five more (Total 47).  More than 30 buildings in the town's center, roughly half of the downtown area, were destroyed.  Initial newspaper reports described a 1 km blast radius.  The town’s population of 2,000 had to be evacuated and the estimated damage exceeds $1.  It is the 4th deadliest rail accident in Canadian history
billion.

Alberta (October) – October 19, 2013, a 130 car train derailed 13 of its cars.  9 were carrying LPG and 4 of which were carrying crude oil.  No injuries were reported.

Alabama (November) - November 8, 2013, a 90-car petroleum crude oil train originating in North Dakota derailed in Aliceville, AL. More than 20 cars derailed and at least 11 cars ignited causing an explosion and fire.  No injuries were reported, but oil escaped and damaged a wetlands area. The damages are estimated at $3.9 million.

North Dakota (December) - December 30, 2013, a westbound train carrying soybeans derailed (13 cars) near Casselton, ND.  Simultaneously, an eastbound petroleum crude oil train reduced its speed and collided with the derailed train resulting in the derailment of 18 cars of the petroleum crude oil train.   Ruptured tank cars ignited causing an explosion, 1,400 people were evacuated and the derailment further caused an estimated $8 million in damages.  Luckily no casualties were reported.

When Transport Canada investigated the accident they found the crude oil on the train came from 11 different suppliers in the Bakken field. Ten of these suppliers provided MSDSs (SDSs). According to Transport Canada the information on the MSDSs “…varied widely and was contradictory in some areas.” All of them stated the product was a DOT Class 3 Flammable Liquid but they didn’t agree on the Packing Group. Two of the MSDSs stated they didn’t have enough information to determine the Packing Group. The shipping papers were equally problematic. 

Transport Canada sampled 9 undamaged cars from this accident. Tests of these samples of found the flash point was less that -35°C and the boiling point was about 45°C, both lower than expected. This would put Bakken crude into Packing Group II instead of Packing Group III. This higher than expected volatility could partially explain why this product ignited so quickly in recent accidents. 





NTSB Recommendations

» Expand Hazardous Materials Route Planning
» Develop Program to Audit Response Plans
» Audit shippers and rail carriers of crude oil
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1/23/2014 - National Transportation Safety Board (NTSB) makes the following safety recommendations to the Federal Railroad Administration (FRA)  in response to the Lac-Mégantic, Quebec, accident: 

Work with the Pipeline and Hazardous Materials Safety Administration to expand hazardous materials route planning and selection requirements.
Develop a program to audit response plans for rail carriers of petroleum products to ensure that adequate provisions are in place to respond to and remove a worst-case discharge to the maximum extent practicable and to mitigate or prevent a substantial threat of a worst-case discharge.
Audit shippers and rail carriers of crude oil to ensure they are using appropriate hazardous materials shipping classifications, have developed transportation safety and security plans, and have made adequate provision for safety and security.


US DOT/FRA Activities

» US DOT Looking at the Regulations
> Term “Crude Oil”
- Packaging of “Bakken Crude”
- Real Time Information from the Trains

» AAR 2012 HazMat Rail Report

- 99.997% of All HazMat Shipped by Rail Reach
Destination without incident
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Discussions with US DOT


Railroads have a strong record for safely moving hazardous materials (hazmat), with 99.9977 percent of all shipments reaching their destination without a release caused by an accident. (SOURCE – AAR 2012 Report)


US DOT/FRA Activities

» DOT Emergency Order
> Issued 7 May 2014
- Effective 7 June 2014
> Shipping information provided to SERC
> Still considered confidential information

13
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To date, CalOES has received two notifications of shipping information.  Both have been for past shipments and both from BNSF.  UP currently has not Bakken shipments that meet the requirements of the Emergency Order.


California Senate Hearing

» DFW-0SPR

- Requesting to increase statewide capabilities

» Cal EPA
- Requesting to revitalize the RAPID Program

» Cal OES

> Proposing a Regional HazMat Team concept
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3/19/14 - Senate Committees on Environmental Quality and Natural Resources and Water Hearing: “Emergency Preparedness for Rail Accidents”

DFW-OSPR
Increase the OSPR program from the marine environment to the statewide environment to cover all Petroleum related incidents.  Currently, OSPR has a 6.5 cent per barrel tax on crude oil being shipped into California by marine vessels.  Want to extend that to the Refineries and capture all crude oil coming into the State of California.  Increasing staff 38 positions.  They are currently the stewards of California's marine environment per OPA 90.

Cal EPA
Had a program that originated in 1992 after the Dunsmuir train derailment.  The Railroad Accident Prevention and Immediate Deployment (RAPID) Legislation was passed directing Cal EPA and DTSC to provide for specialized equipment purchases and training of local agencies as well as provide the State a small group of Hazardous Materials Specialists trained to respond to transportation related hazardous materials spills (specifically railroad).  The law enacting the funding for RAPID expired on December 31, 1995.  However, the RAPID program is still in existence with no funding source.  Originally stood for Railroad Accident Prevention and Immediate Deployment Program; NOW – Rapid Assessment, Prevention, and Immediate Deployment Program

Dunsmuir Train Derailment - On July 14, 1991, a Southern Pacific train derailed into the upper Sacramento River at a horseshoe curve of track known as the Cantara Loop, upstream from Dunsmuir.  One car carrying approximately 19,000 gallons of metam sodium (a soil fumigant) fell into the Sacramento River and spilled its entire contents killing all aquatic life and causing catastrophic environmental damage between the spill and Shasta Lake (about 40 miles downstream) sending over 7000 people to local and regional hospitals for treatment.  Metam Sodium is classified by UAS DOT as a Marine Pollutant.

AB-380 An act to add Article 5 (commencing with Section 25547) to Chapter 6.95 of Division 20 of the Health and Safety Code, relating to hazardous materials.  This bill would require a rail carrier, as defined, to report specified information regarding the transportation of hazardous materials, beginning no later than January 31, 2015.

SB 506, as amended, Hill. Railroad Tank Car Hazardous Materials Safety Fund.  Bill would impose a fee in an unspecified amount upon every owner of hazardous material at the time that hazardous material is transported on rail by a tank car in this state. The bill would require a railroad to collect the fee from the owner of the hazardous material and to pay the fee to the State Board of Equalization.   

Cal OES
See Next Slide


California Senate Hearing

» California Senate Hearing
> 19t of June
+ SB-506
- AB-380
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AB-380 An act to add Article 5 (commencing with Section 25547) to Chapter 6.95 of Division 20 of the Health and Safety Code, relating to hazardous materials.  This bill would require a rail carrier, as defined, to report specified information regarding the transportation of hazardous materials, beginning no later than January 31, 2015.

SB 506, as amended, Hill. Railroad Tank Car Hazardous Materials Safety Fund.  Bill would impose a fee in an unspecified amount upon every owner of hazardous material at the time that hazardous material is transported on rail by a tank car in this state. The bill would require a railroad to collect the fee from the owner of the hazardous material and to pay the fee to the State Board of Equalization.   



Regional HazMat Teams

» Strategically Located
» Strengthen HazMat Response Capabllltles
» Provide Sustained Response

» Sustain in perpetuity capabilities for
> Equipment
- Resources
> Training (Initial & Refresher)

» Fire Control 4A & 4B Flammable Gas & LIC|UId
Fire Life Fire Training
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Cal OES
We must strengthen our hazardous materials response capabilities in California; specifically we need to provide sustained response to meet the rural, urban and metropolitan area needs as well as provide a robust surge capacity for emergency response.  And we must SUSTAIN in perpetuity these hazardous materials response capabilities for training (both new and refresher), equipment, resources, etc.  In addition, due to air and water pollution issues the training requirements for “Fire Control 4A and 4B for Flammable Gas and Liquid Fires” has not been maintained over the last decade.  Alternative methods need to be explored to ensure adequate live fire training is taking place for these flammable gas and liquid type incidents.

As we look at the big picture, not just oil coming into California via the rail lines but all hazardous materials commodities (chlorine, ammonia, sulfuric acid, etc.) that can and will cause harm to the citizens of California, our majestic environment, and property taking into account all modes of hazardous materials transportation as well as stationary sources like refineries, manufacturing plants and end point users.  The bottom line is that Cal OES has the authority to coordinate Statewide Emergency Response activities and has been the leader national using the Emergency Service Act, the FIRESCOPE Incident Command System and the Multi-Agency Coordination System, California Standardize Emergency Management System with the Operational Area’s, and the Master Mutual Aid System. The California Master Mutual Aid System was designed for neighbor helping neighbor (an jointing jurisdictions and an jointing counties). Today neighbor helping 


Cal OES HazMat Bulletin

» HazMat Section Monthly Bulletin

Historical Information on Bakken Crude

Safety Updates
State & Federal Updates
First Responder Information
Legislation '- “?‘5;-5:?:}‘:{%-.@ IR
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Historical Information
Safety Updates (PHMSA, NTSB)
State / Federal Updates
First Responder Information (IAFC)
Legislation (State/Federal)
Websites (OSPR, SFM, NTSB, FRA, PHMSA, AAR)�Contacts
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