To: NOAA SSC Demian Bailey

From: NOAA/Hazardous Materials Response Division

Modeling and Simulation Studies

Seattle, WA 98115

SUBJECT: Conoco-Phillips Sulfur Dioxide Release 8/27/2006

DATE: 27 August 2006, 2300 PDT

FOR ADDITIONAL INFORMATION, PLEASE CONTACT Debbie Payton

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

PHONE (206) 526-4911.

_______________________________________________________

Per your request, we have looked at air plume implications from a release of sulfur dioxide.

These notes are based on the following information:

On August 27, 2006 from approximately 1900-1945 PDT the Conoco-Phillips facility experienced a release of Sulfur Dioxide in excess of 500 pounds.  By 1945 the release was controlled.  The release was out of an 80 foot flare stack.  The on-scene winds at the time were reported as SW at 5 knots, with an air temperature of 65F.

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

_______________________________________________________

1) WIND FORECAST:

On scene observations reported were SW at 5 knots.  Between  1900 and 2000 the Bellingham airport reported calm winds and the Ferndale SchoolNet reported NW at 1-2 knots.  Given the low and variable wind speeds that were likely occurring during and following the release, it is estimated that the surface air was fairly stable.

2) SO2 HAZARDS:

SO2 is a colorless gas with a choking or suffocating odor.  The gas is heavier than air and, under very stable atmospheric conditions, may collect in low lying areas or pockets.  (However, at this point we would expect that there are no longer any remaining pockets).  SO2 is very toxic by inhalation and may irritate the eyes and mucous membranes.  Persons with asthma, subnormal pulmonary functions or cardiovascular disease are at a greater risk of respiratory irritation.

3) AIR PLUME:

Given the very low wind speeds and the stable atmospheric conditions, we would expect any vapors released to remain in higher concentrations than one would expect with more winds (because there is less mixing).  We used the ALOHA air dispersion model to estimate threat distances based on the given atmospheric conditions, the results from this model are likely to be very conservative because the model does not account for the mixing associated with the 80 feet from the release level down to the ground.  The following table provides ground level concentrations estimated for this scenario:

	Concentration
	Estimated Distance

	1,000 ppm
	500 yards

	100 ppm (IDLH)
	1,500 yards

	15 ppm (ERPG 3)
	2.3 miles

	3 ppm (ERPG 2)
	6.0 miles


1.  1,000 ppm is the concentration that could lead to death in from 10 minutes to several hours by respiratory depression (EPA, 1998).

2.  100 ppm is the Immediately Dangerous to Life and Health (IDLH) concentration.  The IDLH was developed by NIOSH for use in respirator selection.  The definition of IDLH is a condition “that poses a threat of exposure to airborne contaminants when that exposure is likely to cause death or immediate or delayed permanent adverse health effects or prevent escape from such an environment.”

3.  ERPG 3 “is the maximum airborne concentration below which it is believed that nearly all individuals could be exposed for up to 1 hour without experiencing or developing life threatening effects.” 

4.  ERPG 2  “is the maximum airborne concentration below which it is believed that nearly all individuals could be exposed for up to 1 hour without irreversible or other serious health effects or symptoms which could impair an individuals ability to take protective action.”

