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 Cold weather
◦ Air monitoring/sampling
◦ Collection/recovery methods
◦ Weathering

 Warm weather
◦ Air monitoring
◦ Water sampling
 Benzene Dissolution Study
◦ Weathering
◦ Still/Agitated Scenarios





 Air Monitoring
◦ AreaRae’s
◦ UltraRae 3000 w/Benzene Specific Tubes (RAESep)
◦ TAGA Continuous
◦ TVA 1000
◦ Tedlar Bag GCMS Analysis (sampling)
◦ Sampling w/Carbon Tubes (Eight Hour Exposure 

Evaluation)



Flash Point =  95 degrees plus
LEL =  0.8%
UEL =  8.0%
API Gravity =  45
Specific Gravity =  0.82
Benzene Concentration =  1700 – 1900 ppm

Presenter
Presentation Notes
Benzene concentration of gasoline = ~1%



 Significant Levels of Light Hydrocarbons in 
Unweathered sample

 After 24 Hours a Significant Loss of Light 
Hydrocarbons Up to Nonane and BTEX 
Compounds

 After Seven Days a Complete Loss of Benzene 
and Toluene. Significant loss of Xylenes

Presenter
Presentation Notes
See next slide





 TWA (8 hrs.) = 1 ppm
 STEL = 5 ppm 15 minutes
 0.5 ppm Action Level (8-hr TWA additional 

monitoring, medical surveillance, and additional 
employee training)

 NIOSH REL of 0.1 ppm and the ACGIH TLV of 0.5 
ppm

Presenter
Presentation Notes
Action Level of 0.5 ppm as an 8-hour TWA shall be used to determine additional monitoring, medical surveillance, and additional employee training.  1ppm is threshold for 8-hr respiratory upgrade.



Presenter
Presentation Notes
Weather oil not Bakken.  Bakken Gravity fed with tote.  Taga bus in background. VERY COLD.





Grooved Drum Skimmer

 Weathered Oil Recovery Rate
◦ 20 gpm

 Fresh Oil Recovery Rate
◦ 5 gpm

Presenter
Presentation Notes
Point here is that it IS recoverable.





9.8 eV Lamp (IE 
Benzene 9.25)

Benzene from  50 ppb to 
200 ppm and other 
VOCs up to 10,000 ppm

With RAESep Tube◦
Only Benzene Specific ◦
Handheld available at time 
of study (now have Lumex 
BA-15)

Presenter
Presentation Notes
Discussion of benzene specific instruments: 
9.8eV Lampe with RAES, potential issues with other similar chemicals BTEX, benzene from 50 ppb to 200 ppm and other VOCs up to 10,000 ppm. A 60-second response for a benzene measurement ; found readings to be overestimated in mixtures, more accurate at ppm levels, and not good to advertised DL.



 Fresh Oil-Too volatile and was lost prior to 
determination

 Oil Weathered One Day-132.0 Degrees 
Fahrenheit

 Oil Weathered Seven Days-165 Degrees 
Fahrenheit 



Somerset, New Jersey



Presenter
Presentation Notes
Ponds/pools, taga.



Location of Water Sampling Ports

Quiescent Pool Prior To Release

Presenter
Presentation Notes
still



Presenter
Presentation Notes
Close and at Perimeter



Siphon Flow

Water Sampling Collection  Configuration





Time Zero    ≤ 23 ̊ F
Time  25:30 Still Pool 168̊ F
Time  21:28 Agitated Pool 161 ̊ F
After  24 hours most of the C4 thru C10 
hydrocarbons had volatilized.

Presenter
Presentation Notes
Took much less time to reach ~160F range for Fl Point: In HOURS.





AreaRaes, TVA PID/FID, UltraRae 3000, Tedlar bags for GC/MS Analysis, and Continuous TAGA 
Monitoring 

Initial Release Air Monitoring







Presenter
Presentation Notes
Around T120, benzene fell below 1ppm.  Ultra didn’t really correlate with tedlar samples and biased high. Could be BTEX /Sep Tube issue. But overestimating is OK to be conservative *ppe upgrade. T240 below .1ppm but UR is still high…





 MultiRae & TVA Data:
 Oxygen levels depressed (~Release T+45-T+150)
 Oxygen levels dropped to a low of 18.4 % 
◦ Persisted 2hrs Turbulent & 3 hours in Still

 IDLH Oxygen atmospheres considered to be less than 
19.5% oxygen by volume- SCBA required

 Maximum FID VOC concentration 7300 ppm (Still), 
9400ppm (Turbulent)

 Maximum PID VOC concentration 545 ppm (Still), 200 
ppm (Turbulent) 
◦ Note: “Downwind” is immediately adjacent to release, not 

fenceline.

Presenter
Presentation Notes
(Still@T: 0:35), 9400ppm (Turbulent@T: 0:01)…KEEP IN MIND it is at the release location downwind, not at fenceline..






 Total VOC concentrations measured along the 
perimeter of the tanks on both the PID and FID 
remained above the benzene NIOSH REL of 0.1 ppm 
and the ACGIH TLV of 0.5 ppm after nearly 24 hours 
of the initial release for both the still water and 
turbulent water scenarios.

 Benzene Concentrations are an issue, Total VOCs 
persist
◦ If no benzene specific readings may require prolonged 

upgrades
 Oxygen depleted environments present = Level B



There were large discrepancies between the FID and 
PID readings with the FID readings higher for VOCs 
than the PID readings. 

Know what you are using (monitor), what it can/can◦ ’t see, what 
actions you are taking based on these readings
On June ◦ 15, 2016 the highest instantaneous benzene 
concentration of 2,200 ppbv was observed along the TAGA 
monitoring path #2 located to the southeast of the turbulent 
tank approximately 30 minutes after the release of the oil. All 
TAGA monitoring results for this scenario were below 500 
ppbv approximately 135 minutes after the release and below 
100 ppbv approximately 270 minutes after the release. 

If you don ’t have a TAGA or field GC/MS you have to go with what 
you have!



Presenter
Presentation Notes
Mickunas did some modeling and that is available under a separate cover.  





Time Zero (Release)  - Non-detect
Sample  1: Release T+25 minutes 315 ug/l
Benzene detected throughout the water column

In all samples (shallow/mid/deep and it persisted through ◦
final ~24-hr sample, 218 ug/l)

Rapid dissolution

MCL for Benzene is  5 ug/l



Initial Release After Off Gassing



Presenter
Presentation Notes
Recently release documents.




Measurement 
range

0.1 – 500 
mg/m3
(31ppb-156ppm)

Averaging 
interval 1 s – 5 min

Zero drift 
correction Automatic

Air flow rate 7–10 lpm

Advantage: Continuous measurement in air (gas) 
flow







 https://response.epa.gov/ohmsett
◦ Report is “public”, no login required

https://response.epa.gov/ohmsett
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