
SMOKE INTRUSION REPORT  08-06

Form 1-4-1-301
A.
SMOKE ORIGIN:
           Unit 
District
Legal
Owner
Ign


Date:
        Number(s)
 Forest
Descr
Class
Elev
Acres
Tons
Time Burned

     08-553- 37038-02
WO     8S 9W Sec 5 
    P
1500
   30
1058      1230:10/28/08
     07-553-37136-02
      WO    11S 9W Sec 18       P
    900           30            224       1230:10/28/08
     08-553-34190-01
      WO    11S 9W Sec 7         S             900            25           339       1200:10/28/08
Note:  The two highlighted units were side by side and burned as one unit.

B.
INTRUSION DESCRIPTION:
1.
Designated Area Affected

Dallas, Monmouth, Independence, West / South Salem,
2.
Date _10/28/07____    Time ____1600-2400__     Smoke entered area: Duration  _8     hours

3.
Type:  Main Plume _______    Residual Smoke _______    Drift Smoke ___X____

4.
Describe Smoke Behavior (including distances and elevations of base of plume)

Observed conditions from the field:  Smoke plume from the first unit burnt through the clouds to 3000 ft, traveled north towards the Van Duzer Corridor.  The smoke plume from the second (combined Unit) went straight up into the clouds and was carried by south - south west wind.  At around 1600 the plume was observed falling down from the clouds towards the valley floor approximately 25 miles away ,towards Dallas and Monmouth.  
5.
Narrative (or Comments) of intrusion.  

During the lighting of the first unit field personnel at the burn were able to tell that the smoke was going straight up into the clouds and heading north or north east.  The first unit was not known to have contributed to the intrusion until discussions with the forecaster the following morning.  The second unit was seen clearly falling out of the cloud layer towards the valley.  Poor mixing allowed the smoke to carry over 25 miles and cause impacts to the valley.  The Dallas office and Polk 911 received approximately 100 calls that evening between 4pm and 7pm.  Based on calls and ODF staff in the area, Salem appeared to have little impact during that time and the smoke seemed to move through an area in a couple hour’s time.  Dallas and Monmouth appeared to be the most impacted communities.  
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C.
FORECAST AND INSTRUCTIONS: 
1.            Forecast transport wind direction and speed at ignition time and for next 12 hours


Forecast Wind was S to SW at 4 – 8 mph
2.
Observed transport wind direction and speed at ignition time and for next 12 hours 


Observed transport wind was S to SW at 5- 10 mph
3.
Forecast surface wind direction and speed at ignition time and for next 12 hours (24 hours if residual smoke was a factor)
 Forecasted surface winds were W to NW at 4 – 8 mph
4.
Observed surface wind direction and speed at ignition time and for next 12 (24) hours 


Observed surface winds were out of the south at about 4 mph
5.

Were significant changes in transport or surface wind conditions forecast __No__observed__Yes  Describe any changes that occurred.  
Transport winds had more of westerly influence on the first unit than the forecasted southwest – our understanding is this was influenced by the Van Duzer Corridor.   Also, ground surface winds were coming out of the south on both units.  
6.
What were general weather conditions during the burn period (include conditions at least 6 hours after ignition stopped.)  Give sky conditions, type and height of clouds, precipitation etc., be specific.


Mostly cloudy with the cloud layer at 3000 ft.  No precipitation during lighting.   
7.
Was Salem consulted about observed weather that was different than forecast? 
Yes, we did not find out until after 5 pm that smoke was impacting the valley.  Conversations the following morning with the forecaster confirmed the more westerly influence and week mixing.
8.
What were Smoke Management Instructions?  Written and/or verbal 

Units 1000 tons or less , 15 miles from downwind SSRA’s, spaced 15 miles apart.  

D.
WHAT WERE THE FUEL MOISTURES AT IGNITION TIME:
  
1 hour______    10 hour_____    100 hour______    1000 hour_______

*
Fuel moistures have currently not been updated for the burn time.
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E.
OTHER VISIBILITY RESTRICTING SOURCES PRESENT:
  
Field Smoke____   Resident Emissions___   Ag Smoke____   Unable to identify____________________

  
Dust_________ Other prescribed Fire Smoke_______________________________________________

  
Other (Specify)________ Wildfire Smoke (Fire's Name)





            

F. 
EXPLAIN SPECIFICALLY THE CAUSE OF THE INTRUSION.  Has the cause been the result of previous intrusions?   A shift in transport winds and poor mixing influenced the intrusion for the first unit.  Poor mixing caused the intrusion for the second unit carrying the smoke over 25 miles and dropping into the valley.
G.
COMMENTS: _________________________________________________________________ 

SECTION H THROUGH L TO BE COMPLETED BY SALEM FORECASTER:

H.
INTRUSION INTENSITY:
1.
Average DA prevailing visibility for 3 hours prior to start of intrusion      10 ____miles. (Salem)
2.
Lowest prevailing visibility during duration of intrusion     3      miles.  (Salem)
3.
Average DA nephelometer for 3 hours prior to start of intrusion      .70 bscat   .  (Salem)
                                                                                                                                      .63 bscat   .  (McMinnville)
                                                                                                                                      .71 bscat   .  (Corvallis)
4.
Highest DA nephelometer for 3 hours prior to start of intrusion      5.82 bscat   .  (Salem)
                                                                                                                                      1.58 bscat  .  (McMinnville)
                                                                                                                                      1.14 bscat   .  (Corvallis)
5.
Classification based on visibility or nephelometer:

 
Light___   Moderate ___   Heavy    X      Unknown or can't determine ___ 


No classification (due to other sources) ____

  
If moderate or heavy, the number of hours in those categories:  Moderate________  Heavy     2      .

SMOKE INTRUSION REPORT
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I.
OBSERVED MIXING DEPTH FROM NEAREST RAOB OR UPPER AIR SITE.  (Identify any shear layers.)    3082 ft  (Salem)
J.
GENERAL SYNOPTIC CONDITIONS, BOTH LARGE AND SMALL SCALE.  Be as specific  as possible with feature location.  Include surface and upper air map type. 


Upper air charts show broad ridging over the western United States with a minor shortwave moving from SW to NE across western Oregon.  The axis of this short wave appears to have passed Salem sometime after the 29/00Z sounding.  At the surface a thermal trough in SW Oregon shifted northward  during the morning.  No ship or buoy reports were available for the18Z ODA surface analysis, but a 21Z analysis done the next day (when ship and buoy data was available) showed a finger high being squeezed along the coast by an approaching front associated with a deep surface low in the northeast Gulf of Alaska.  The 29/00Z Salem sounding showed a fairly good mixing depth of just over 3000 feet with subsidence evident above that.  However below 3000 feet the atmosphere was adiabatic and even super adiabatic near the ground.  This is inconsistent with the observed falling smoke.  However, if the minor shortwave axis was still west of Salem at 00Z but east of the burn locations then subsidence with this feature would cause smoke to fall back to the ground.  These sorts of sub-synoptic features are impossible to track without a dense meteorological network.  Real-time vertical sounders at the coast, in the coast range, and in the Valley might have prevented this intrusion.  Computer models did show the short wave, but we only have access to a small sub-set of the model data and are unaware of how accurately they might have assessed vertical motion with and behind the short wave that moved over the region.   

 Upper air map type:  7.  Surface map type: 2.  

Surface charts, upper air charts, thermodynamic diagrams, etc.  are on file in Salem.  
K.
WERE  FORECASTS  ADEQUATE (Y/N)   N     Why   Forecasts did not address the subsidence that apparently developed behind the minor upper short wave which brought smoke back down to the surface and ultimately into the Willamette Valley SSRA.  Accurately forecasting sub synoptic, meso and micro scale vertical motions in the atmosphere 36 hours in advance is still beyond the state of the art in weather forecasting.  
L.
WERE INSTRUCTIONS ADEQUATE (Y/N)    N     Why  The fact that smoke entered the Willamette Valley SSRA is prima facie evidence that the instructions were in adequate.  However, the apparent cause of the intrusion was a relatively subtitle effect that occurred at precisely the right time to cause the intrusion. 
M.
COMMENTS

Direct access to grid-point data for the various meso-scale models now being run would allow us to at least ascertain where subsidence is modeled to occur.  Cost considerations make that unlikely to occur anytime soon.  

______________________________      

   James R. Little_________________                                   

  
District/Forest Representative              

    Smoke Management Forecaster
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