TIME: October 26, 2006,  1430CDT

TO: NOAA SSC Charlie Henry

FROM: NOAA/Hazardous Materials Response Division

             Modeling and Simulation Studies

             Seattle, WA 98115

SUBJECT: 

FOR ADDITIONAL INFORMATION, PLEASE CONTACT Chris Barker,

MODELING AND SIMULATION STUDIES, NOAA, SEATTLE, WA 98115.

PHONE (206) 526-4911.

_______________________________________________________

Per your request, we have looked at trajectory implications of a potential catastrophic release from the sunken tug LA Marie.

These notes are based on the following information:

The Tug LA Marie struck a submerged object at 12:15 AM, Sunday, Oct 22. It is currently at position 29deg 26.95' N lat. - 093deg 25.67' W lon. That position is about 19 miles offshore, south of Calcasieu Pass, in about 42 feet of water.

The vessel is estimated to contain 119,000 gal. Diesel Fuel, and about 840 gal. of lube oils.

We have been asked to provide an assessment of the potential fate and trajectory of the oils that could be released during salvage  operations in the next few weeks.

If any of this initial information is incorrect, please let us know ASAP, as it would affect any trajectory implications.

_______________________________________________________

1) WINDS:

At the end of October and the first few weeks of November, the prevailing winds vary in strength from about 4 to 16 knots, with an average of about 10 knots. The wind direction is from the southern quadrant (blowing toward shore) about 40% of the time, and from the northern quadrant (blowing away from shore) about 40% of the time.

2) TRAJECTORY:

Data from TABS Buoy B (offshore of Galveston) indicate that the currents in the region at this time of year tend to move mostly down coast (toward Texas) at velocities up to 1 knot, but primarily less than 0.5 knots.  Given the winds and the currents in the region, any released oil is most likely to move down coast toward Texas, and toward shore about 40% of the time, and away from shore 40% of the time.  Thus, about 60% of the time, the oil will not approach land for a substantial period of time.

Diesel fuel is volatile, and will not persist for long. However, if the winds and waves are low at the time of the release, a sheen could be visible for as long as about 10 miles. If the winds are stronger, the visible sheen will be smaller. In any case, it is highly unlikely that a noticeable amount will reach shore.

The lube oil will be more persistent (see below) but will likely be broken up and dispersed before any land contact is made. In addition, toxicity is generally low to moderate, so we don’t expect it to be a substantial environmental threat in an open water environment  the expected quantities. 

3) OIL FATE:

NOAA’s ADIOS 2 Oil Weathering Model indicates that less that 10% of the Diesel Fuel will persist on the surface for longer than 24 hours after a release in the average wind conditions of 10 knots.

Diesel Fuel:

Light refined products, such as diesel (or Fuel Oil No 2), typically have very high evaporation rates and do not tend to create persistent slicks.  However, the terminology for refined products is not standardized, and, sometimes, heavier intermediate fuel oils are referred to as “marine diesel”.  These heavier products are much less volatile than normal Fuel Oil no 2 and can form a more persistent slick.

When spilled, the diesel spreads quickly into thin films often forming patches of rainbow and silver sheens.  If the sheens reach the shoreline in a few hours, a slight staining, or greasy film-like bathtub ring is common. These oils usually do not form a stable emulsion and, as a result, do not form a heavy or sticky residual to clean up.  

Note that lighter refined products do have a relatively high concentration of light aromatic compounds and tend to be more soluble and more toxic than heavier oils.  These oils do not generally present an involved cleanup problem.  However, they can result in an initial toxic shock to biota and can persist as a biological threat in low energy marine environments.

Lubricating Oils

Lubricating oils are ubiquitous. They are used in all types of engines operating on land, at sea, or in the air. All lubricating oils are composed mainly of high-boiling point (>400 °C) hydrocarbons containing 25 to 40 carbon atoms per molecule. Compound classes that impart undesirable qualities to a lubricant (waxes, polar compounds, and others) are removed in the refining processes.

To meet the requirements of many different engine types and operating conditions, a multitude of oil products have been developed. These can be divided into two groups: 1) oils used in continuous service, such as turbine oils and 2) oils used in intermittent service, such as motor oils. 

Oils used in continuous service operate at a fairly constant temperature for prolonged periods without frequent shutdown or renewal. Stability is of prime importance. Oils used in intermittent service must show little viscosity change with temperature (high viscosity indices). These oils must also be changed at frequent intervals to remove particulates collected during service. Stability of these oils is, therefore, a secondary consideration.

Additives

Additives are used to improve or impart various properties to the highly refined lubricating base oil. Automotive engine oils can contain a wide variety of additives including metallic detergents or ashless dispersants for controlling deposits, oxidation inhibitors, corrosion inhibitors, anti-wear additives, low temperature flow improvers, viscosity and friction modifiers. Railway locomotive diesel engine oils and marine diesel engine oils typically contain ashless dispersants and metallic detergents. Zinc-free detergents and silver lubricity agents are used where silver bearings are present.

Environmental Behavior

Lubricating oils, for all their differences in formulation, have many similarities. When spilled into a lake, river, or ocean they will spread rapidly to a thin slick. They will not evaporate, and they will disperse fairly readily in high-energy conditions without the addition of chemical dispersants. In general, lubricating oils will be of low to moderate aquatic toxicity. While the base oils used in the production of lubricating oils are generally of extremely low toxicity to aquatic organisms, the large number of different additives, in varying amounts, make it impossible to issue more specific statements, unless details of the composition (usually proprietary) are known. 

