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The purpose of this paper is to provide:
· Basic information about the current asphalt shortage situation

· A “101” version of the oil supply, refining, and asphalt production industry

· Information compiled by WSDOT about construction and material cost trends

· Bidding, contract, and project development suggestions

Current conditions - Price escalation and Limited supply

High consumer fuel prices have been a big news item for the past couple of years as a result of changes in the world oil market and the declining value of the U.S. dollar.  We have all become very familiar with the current price of a barrel of oil.  
During this same period of time there has been much less published about the steady increase in the cost of road construction and maintenance.  It is well understood by those within the transportation business that a major factor in this cost escalation has been due to the effects of the world oil market not only on the cost of fuel, but also on the cost of asphalt products.

The newest twist in the local story for counties and other governmental entities is the news of asphalt supply shortages further exacerbating the situation --- further increase in the price of asphalt products or even no asphalt available at any price.
The following recent news articles highlight the scope of the situation as well as offer some explanation: 

(The following are excerpts from the articles, with a web-link provided to the full article.  Emphasis has been added.)
*****

Peninsula Daily News - July 28, 2008 - Much Peninsula road maintenance put on hold over crude oil shortage (Tom Callis) - (http://www.peninsuladailynews.com/article/20080728/NEWS/807280306)
Work to prevent roads from deteriorating is on hold in Clallam and Jefferson counties for the rest of the year due to a supply shortage of crude oil.
Albina Asphalt of Vancouver, Wash., provides both counties and the state Department of Transportation with chip-seal oil, which is used to maintain the roads.
The company announced on July 18 that it is no longer receiving the crude oil it uses to make the product from its suppliers — leaving road crews from both counties unable to complete their chip-sealing projects for the rest of the year. ...
*****
Seattle Times, July 30, 2008 - Asphalt shortage to delay road paving (Manuel Valdes) -                           ( http://seattletimes.nwsource.com/html/localnews/2008080652_asphalt30.html) 
A change in the type of oil processed at the Tesoro refinery in Anacortes has led to a liquid asphalt shortage for at least four counties in Washington, affecting miles of road maintenance. ...

On Tuesday, Pierce County announced that it will be able to seal only 22 lane miles of roadway this summer, instead of the planned 70, because of the shortage. Jefferson, Lewis and Clallam counties are also among those affected, along with 18 projects planned by the state Department of Transportation. ...

Sarah Simpson, a Tesoro spokeswoman, said the company notified its customers earlier this year it would stop asphalt production at Anacortes.

“The crude oils that we are now running at Anacortes are not conducive to producing paving-grade asphalt,” Simpson said.

Simpson said refiners that do not own oil, such as Tesoro, have been hard-hit by rising crude-oil prices, prompting them to focus on a type of oil that produces products such as gasoline and diesel fuel.

*****
Tri-City Herald, July 30, 2008 - NW feels asphalt crunch (Joe Chapman & Franny White) (http://www.tri-cityherald.com/901/story/257304.html)
An asphalt supply crunch in the Northwest is making it harder for cities and counties to complete road projects this year. 

Finding a supplier is one challenge, affording the product is another.

About the best situation they can hope for is if they already have done -- or at least have contracts in place for -- the majority of their road projects. 

On the west side of the state, Tesoro, the primary supplier for Albina Asphalt Products, jolted the market by stopping refinery production of liquid asphalt -- derailing chip seal plans in areas such as Pierce and Jefferson counties. Tesoro stopped production because liquid asphalt has become less profitable than other crude oil products like gasoline and diesel fuel, one Pierce County official said.

On the east side, the bankruptcy filing of asphalt supplier SemGroup threw into doubt the future reliability of sources for counties like Franklin County. SemGroup's national supply reportedly was short by 400,000 liquid tons. ...
*****
BNET - Business Network - Oklahoma City Journal Record - July 21, 2008 - Supply shortage hits asphalt industry hard (Janice Francis-Smith) 
(http://findarticles.com/p/articles/mi_qn4182/is_20080721/ai_n27940412?tag=untagged)
... ODOT Director Gary Ridley said the department and its contractors are reeling from the dizzying climb in prices. Seven or eight years ago, ODOT was able to buy liquid asphalt for $125 a ton; today, the price has reached $650 a ton, said Ridley. 

"With high demand and a high return on investment for all (oil) products, liquid asphalt is coming extremely expensive and extremely rare," said Ridley.

Refineries with limited oil resources may be more inclined to use the material they have to make products that generate a higher return on investment, he said, which leaves asphalt toward the bottom of the priority list. 

"Some suppliers are just not able to find liquid asphalt," said Ridley. ...
*****
Rocky Mountain News - July 15, 2008 - Drivers face bumpy ride - blame it on asphalt (Julie Poppen) 
(http://www.rockymountainnews.com/news/2008/jul/15/drivers-face-bumpy-ride---blame-it-on-asphalt/)
Drivers already pained at the gas pump have something new to worry about: road work delays because of a shortage of asphalt.
Colorado Department of Transportation officials Monday said 34 projects statewide could be delayed, redesigned or not completed. ...

The asphalt mix used on roads is a petroleum-based product linked to the same economic pressures driving up gas prices. Refineries aren't generating as much of the liquid used for asphalt mix because they are focusing on more profitable products, such as diesel fuel, experts say. 
"It's the first time on a nationwide basis that asphalt supply in general is a significant issue," said Larry Larson, vice president of sales for Tulsa- based SemMaterials, one of the nation's largest asphalt producers.
The asphalt shortage is compounded by a shortage of polymer, which reduces cracking and rutting. Two polymer plants in Europe have closed, and there is a high demand in China and India for the raw materials used to make the compound. ...
*****
Rocky Mountain News - July 21, 2008 - Speakout: What’s driving the asphalt shortage (Todd Mellema) (http://www.rockymountainnews.com/news/2008/jul/21/speakout-whats-driving-asphalt-shortage/)
... Yes, refineries are making more profitable products, but asphalt is in short supply not because the refiners are greedy, but because Congress during the Clinton administration passed legislation mandating Ultra Low Sulfur Fuels (ULSF) for gasoline and diesel.

The process used to manufacture ULSF is commonly known as a coker. The coker has been around a long time but was not in widespread use until the feds mandated ULSF. This mandate forced every U.S. and most foreign fuel producers (who wish to sell in the U.S.) to update their facilities to meet the mandate. When the rule went into effect in 2007, only a handful of U.S. refineries could meet the criteria; therefore, they had to import the fuels from abroad (mostly from Europe, which already had a ULSF mandate) to meet demand.

Now here’s the asphalt kicker: Asphalt is manufactured in a solvent-extraction process known as a de-asphalting unit (DA). A DA unit is fed with a heavy byproduct, called vac-bottoms, from an upstream unit called the vacuum still. A coker requires vac-bottoms as a raw material, therefore the DA unit must compete with the coker for the raw material. With summer demand for fuels, asphalt production suffers because a coker does not produce asphalt.

The coker is a very efficient process, and even though it does not produce asphalt, it will produce more high-value products per barrel of crude than a DA unit. Therefore, from a refiner’s perspective, why make asphalt? If the asphalt industry wants to buy asphalt, it will have to be willing to pay the raw-material price. ...
*****
Colorado Asphalt Pavement Association - Current News - July 2008 - Nationwide Polymer and Asphalt Shortage (http://www.co-asphalt.com/cdot/index.htm)
It has been brought to our attention that that there is a nationwide shortage of polymer.  SemMaterials LP, a leading supplier of the material for polymer modified asphalt (PMA), stated that the shortage is due to:  (1) - the lack of  feed stocks required to produce butadiene, (2) - the closing of  two polymer facilities in Europe and (3) - the continued high demand for raw materials in China and India.  In addition to the polymer deficiency, the industry is also facing a national asphalt shortage. Although various regions of the country will be affected differently, the fact remains that in 2008 there is not as much asphalt supply available as in years past.  This is primarily because it is more profitable for refineries to run light crude streams as opposed to heavy crudes.  The yield from light crude streams is less, and that is reducing the amount of asphalt available to the market. We believe that refiners will begin to run heavier crude streams which will increase asphalt supply. Once this shift to heavier crude streams has been made, it will take thirty to forty-five days before additional asphalt barrels reach the market; therefore, the supply of asphalt for the 2008 paving season is going to be short.  However, the available supply should begin to improve in the fall of 2008 and winter of 2009.
*****
Oil Industry and Refining Background

The first thing to understand is that refining a barrel of crude oil does not automatically mean that some quantity of asphalt will be one of the results.  Between choices in the source of crude oil and current refining technologies, many refineries can choose what products will result from a given barrel of oil.  The most profitable outputs within the capacity and capability of a refinery are their most likely products at any given time.

It is also important to note that simply because an oil refinery exists in a certain location does not mean it will produce, or even has the capability of producing, asphalt products.  Part of the reason is that (in very simplistic terms) for production of asphalt products there are a series of steps:
· Crude oil delivered to a refinery

· Refinery creates a variety of petroleum products in varying quantities, depending on the type of crude oil and the refinery’s technical capability, which may or may not include “asphalt base”
· Asphalt plants process “asphalt base” through combining polymers and other chemical components to make asphalt products (asphalt plants may or may not be at the same location as refinery)
· Asphalt products transported for use by asphalt concrete batch plants, for other direct liquid applications (such as chip seal), etc.
Every process step also includes a significant element of transport and storage operations and costs.  Due to the need for the continuous application of heat, the cost of transport and storage can be very significant of the end cost.

The newspaper articles listed earlier make various references to these process steps, but do not necessarily distinguish between the unique and independent supply-demand-cost of each, with the free market forces ultimately creating product availability or scarcity.  
Following are links to selected web-sites and informational material available though those sites that further explain the “crude-to-asphalt” process: (the copied materials are excerpts from the noted web-sites, with a web-link to the “parent” site as well as to the specific document.)
American Petroleum Institute – (http://www.api.org/) 

(National Trade Association)
Excerpts from “Facts About Fossil Fuels” ( http://www.api.org/classroom/tools/facts-fossil-fuels.cfm )

... The oil refining process separates crude oil into different hydrocarbons and removes impurities such as sulfur, nitrogen, and heavy metals. The first step is fractional distillation, a process that takes advantage of the fact that different hydrocarbons boil at different temperatures. In a tall tower called a fractionating column, crude oil is heated until it boils. Horizontal trays divide the column at intervals. As the oil boils, it vaporizes. Each hydrocarbon rises to a tray at a temperature just below its own boiling point. There, it cools and turns back into a liquid.
The lightest fractions are liquefied petroleum gases (propane and butane) and the petrochemicals used to make plastics, fabrics, and a wide array of consumer products. Next come gasoline, kerosene, and diesel fuel. Heavier fractions make home heating oil and fuel for ships and factories. Still heavier fractions are made into lubricants and waxes. The remains include asphalt.
The refining process then continues, with heavy fractions converted into lighter fractions. In most cases, "cracking" processes are used to transform large (heavy) hydrocarbon molecules and make the smaller, lighter molecules such as gasoline and jet fuel. Better refining technologies have made it possible to produce over 21 gallons of gasoline from a 42-gallon barrel of crude oil—a remarkable advance over the industry’s early days, when a barrel of oil yielded just 11 gallons of gasoline. ...

Energy Information Administration – ( http://www.eia.doe.gov/ )
(Associated with the US Department of Energy)

Refer to Energy Basics 101 ( http://www.eia.doe.gov/basics/energybasics101.html )


Refer to Petroleum Chronology of Events 1970 – 2000
(http://www.eia.doe.gov/pub/oil_gas/petroleum/analysis_publications/chronology/petroleumchronology2000.htm )

Excerpt from Petroleum Product Supply
 ( http://www.eia.doe.gov/neic/infosheets/petroleumproducts.html )
... U.S. refinery and blender production of petroleum products. Petroleum refining results in output greater than the input because of changes in the overall density (specific gravity) of the refined products relative to that of the input oils. This causes an increase or decrease in the volume of products produced and is called a processing loss or gain. U.S. refinery gain averaged 6% from 1996 through 2006.  In 2006, about 44.64 gallons of refined products were produced for every 42 gallon barrel of crude oil input into U.S. refineries.
	Petroleum Products Produced from One Barrel of Oil Input to U.S. Refineries, 2006 

	Product 
	Gallons

	
	

	Finished Motor Gasoline
	19.30

	Distillate Fuel Oil 
	10.70

	Kero-Type Jet Fuel 
	3.92

	Petroleum Coke 
	2.24

	Still Gas 
	1.87

	Residual Fuel Oil 
	1.68

	Liquefied Refinery/Petroleum Gas 
	1.58

	Asphalt and Road Oil 
	1.33

	Other Oils for Feedstocks 
	0.53

	Naptha for Feedstocks 
	0.51

	Lubricants
	0.48

	Miscellaneous Products 
	0.19

	Kerosene
	0.13

	Special Napthas 
	0.09

	Finished Aviation Gasoline 
	0.06

	Waxes
	0.04

	Processing Gain @ 6.275% 
	2.80


Excerpt from “Short-Term Energy Outlook” 
( http://www.eia.doe.gov/emeu/steo/pub/contents.html )

· The spot price of West Texas Intermediate (WTI) crude oil increased from $122 per barrel on June 4 to $145 per barrel on July 3.  Global supply uncertainties, combined with significant demand growth in China, the Middle East, and Latin America are expected to continue to pressure oil markets.  WTI prices, which averaged $72 per barrel in 2007, are projected to average $127 per barrel in 2008 and $133 per barrel in 2009. 

· Regular-grade gasoline is expected to average $3.84 per gallon in 2008, more than $1 per gallon above the 2007 average price.  The U.S. average regular-grade gasoline price, about $4.10 per gallon on June 30, is projected to remain over $4 per gallon until the fourth quarter of 2009.  Retail diesel fuel prices, which averaged $2.88 in 2007, are projected to average $4.35 per gallon in 2008 and $4.48 per gallon in 2009.

· World oil consumption of liquid fuels and other petroleum is projected to grow by almost 900,000 barrels per day (bbl/d) in 2008 and by an additional 1.4 million bbl/d in 2009, while U.S. consumption is expected to decline by about 400,000 bbl/d in 2008.  Adjusting for increased ethanol use, U.S. petroleum consumption is projected to fall by 530,000 bbl/d in 2008. ...
Excerpt (table) from U.S Asphalt and Road Oil Refinery Net Production (2005-2008)
  
 ( http://tonto.eia.doe.gov/dnav/pet/hist/maprx_nus_1m.htm )

	U.S. Asphalt and Road Oil Refinery Net Production (Thousand Barrels)

	


	Year
	Jan
	Feb
	Mar
	Apr
	May
	Jun
	Jul
	Aug
	Sep
	Oct
	Nov
	Dec

	  2005
	13,754
	13,349
	14,165
	14,818
	16,694
	17,795
	17,500
	17,180
	17,833
	16,670
	14,504
	12,474

	  2006
	12,408
	12,213
	14,168
	14,657
	17,350
	17,163
	17,845
	19,025
	17,787
	16,240
	14,217
	11,638

	  2007
	11,386
	12,002
	14,445
	14,648
	14,464
	14,708
	16,466
	16,277
	14,164
	13,255
	13,147
	11,308

	  2008
	10,950
	11,089
	11,496
	12,474
	13,057
	
	
	
	
	
	
	


R-Squared Energy Blog - http://i-r-squared.blogspot.com

Excerpts from “Refining 101: The Assay Essay” 
( http://i-r-squared.blogspot.com/2007/01/refining-101-assay-essay.html )

When a refinery purchases crude oil, the key piece of information they need to know about that crude, besides price, is what the crude oil assay looks like. There has been a lot of discussion at The Oil Drum at various times about “light sweet”, or “heavy sour”, and how these qualifiers affect the ability of a refiner to turn these crudes into products. So, I thought it would be good to devote an essay to this subject, and discuss how different types of crude can affect a refiner’s bottom line.
Below are results from two different assays:
	Liquid Volume %
	Generic Light Sweet
	Generic Heavy Sour

	Gas (Initial Boiling Point to 99°F)
	4.40
	3.40

	Straight Run (99 to 210°F)
	6.50
	4.10

	Naphtha (210 to 380°F)
	18.60
	9.10

	Kerosene (380 to 510°F)
	13.80
	9.20

	Distillate (510 to 725°F)
	32.40
	19.30

	Gas Oil (725 to 1050°F)
	19.60
	26.50

	1050+ Residuals
	4.70
	28.40

	Sulfur %
	0.30
	4.90

	API
	34.80
	22.00


... The final cut, residuals, or just plain “resid”, is the cut of greatest interest when we talk about the economics of heavy crudes versus light crudes. Note in the assay above, that less than 5% of the barrel of light crude ends up as resid. However, the heavy crude yields over 28% resid. Resid is sold as asphalt and roofing tar, and is not a very desirable end product. Therefore, more and more refiners are installing cokers to further process the resid. A coker can take that resid and turn it into additional gasoline, diesel, and gas oils. The economics of doing this are typically very attractive, given the historical price spread between light oil and heavy oil. A coker can turn over 80% of the resid into valuable products. ...
North Central Asphalt User/Producer Group, 2007 Mot Mix Asphalt Technical Conference Presentations – 
(http://www.ecn.purdue.edu/SPAVE/NCAUPG/Activities/2007/North%20Central%20Hot%20Mix%20Asphalt%20Conference%20Presentations%202007.html )

Excerpts from HMA Economics 101 presentation - Strategies on Cost Control - Bill Haverland (ConocoPhillips) - 
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What are the trends in Washington
Based on the information provided above, it should be more understandable why construction and maintenance costs have increased so dramatically in the past few years.  The most current data specific to Washington is compiled by and available through the WSDOT web-site:  
Trends in Highway Material Costs 
( http://www.wsdot.wa.gov/biz/construction/constructioncosts.cfm )

· Construction Cost Index
· Unit Bid Price trends
· Market Analysis

Following are selected data from the unit bid price table 
( http://www.wsdot.wa.gov/biz/construction/CostIndex/CostIndexPdf/BidPrices.pdf) 
	WSDOT - Hot Mix Asphalt Unit Bid Prices

	Year
	$ / Ton
	Tons Awarded

	2000
	$31.69
	1,362,950

	2001
	$32.01
	1,938,378

	2002
	$33.51
	1,204,308

	2003
	$34.78
	1,823,518

	2004
	$40.59
	1,284,000

	2005
	$42.64
	1,558,151

	2006
	$57.12
	1,050,210

	2007
	$61.36
	1,212,649

	2008
	$63.43 (*)
	1,177,887 (**)


(*) - as of June 2008, unit prices had ranged from $57.53 to $250.00 per ton
(**) - Projected 2008 tons awarded quantities = 1.4 million tons (see performance measure graphic below)
Of particular note is the very specific impact the increase in transportation related construction that has occurred in the State of Washington involving a number of governmental agencies and private interests.  While there may be a current slow-down in the private sector due to real-estate factors, the public sector is currently at an all-time high in contracting activity, which includes the purchase and consumption of asphalt products.

Following is a chart showing a significant portion of the WSDOT planned expenditures.

WSDOT Expenditure plans as a result of the Nickel and TPA revenues 
( http://www.wsdot.wa.gov/biz/construction/default.cfm ) 
(slide #3 from WSDOT’s New Project Management and Reporting System presentation)
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The graphic indicates not only the magnitude of the “Nickel” and “TPA” expenditure plans, it shows a peaking of expenditures now and into the near future - which generally equates to peaking of commodity inputs consumption, such as asphalt products, as well.  

As a part of their planning process, WSDOT has been preparing and submitting to various commodity suppliers predictions of product needs.  This has been intended to promote private sector planning in improving the availability and price of consumable materials.  One particular example of this is the following graph associated with HMA:

Performance Measures - WSDOT Asphalt consumption trends 
( http://www.wsdot.wa.gov/biz/construction/performancemeasures.cfm )
· HMA consumption forecasts and contract amounts awarded
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Bidding, Contract, and Project Development Suggestions

When developing bid documents and contracts it is always a good idea to be very clear and as detailed as possible about:
· Purpose, scope, and timing
· Design and planned quantities

· Compensation schedules

· Methodology for amendments and adjustments

These concepts are the same whether the intended outcome is a major construction project or simply the acquisition of consumable material such as liquid asphalt.  The clear financial interest for the owner is to achieve the stated outcome at the lowest cost possible, or potentially the best value from the amount of available resources.  The contractor is also interested in delivering a quality product at a reasonable price, with the reasonable price certainly including a profit that is commensurate with the combination of their level of effort and financial risk.

It is this later item (financial risk) that many times has the most significant influence over bid prices, especially during times of volatile consumable material prices, availability, and alternate material type and source options.  
The most common method to limit the financial risk to a contractor for market changes is price escalation clauses.  Following is a link to the current WSDOT price escalation clause language utilized regularly in their contracts today.  Be advised that they are currently in the process of considering amendment to the language and formulas to allow adjustments due to (1) smaller changes in contractor costs, (2) allowing adjustments more frequently, and (3) including the price adjustment language in a higher percentage of their contracts.
WSDOT Escalation Clauses

(http://www.wsdot.wa.gov/biz/construction/AsphaltIndex.cfm)
The advice being given by the asphalt industry itself is:

· Don’t use open-ended contracts for critical supplies.  Bid only at those times you are confident about quantities and timing for use.

· Minimize the need for redundant transport and, especially, storage needs.
· Reduce the use of “virgin” materials through application of new recycling and rejuvenation technologies.
· “Joint-Venture” as much as possible to increase quantities, as long as you don’t lessen the time/quantity certainty.

· Include price increase clauses (and to be fair - decreases) in the contract language.
· Be aware of world, national, and regional market forces and maintain contact with the industry well ahead of any bid or delivery decisions.  Be prepared to make adjustments in order to improve being “in-sync” with the industry on production and supply capacities.
With the continuing changes being experienced in world oil markets and national energy policies, regardless of any forecasts indicating a “softening” of prices over the next couple of years, it is highly unlikely that we will see ever again the price levels for asphalt products available only a couple of years ago -- and that is even ignoring the volatility of the political world and overwhelming magnitude of nationalized oil supplies.

**All of the data published in this white paper by County Road Administration Board (CRAB) is provided specifically as  information only, and shall not be construed as an attempt by CRAB to encourage, arrange, intermediate, recommend or advise any transaction related to sales of products, services or rights.  CRAB  provides absolutely no guarantee or warranty for completeness, accuracy, timeliness, appropriateness, or credibility of this information.  Users of the information shall bear the liability of whether or not to trust the contents provided through the information.  CRAB shall bear absolutely no liability for the results of any and all business transactions (investment, buying, selling, borrowing, etc.) conducted by users based on the use and/or referencing of the contents of this white paper.
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