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Bakken Crude Oil: Worker H&S
Pilot Scale Studies

» Cold weather
> Air monitoring/sampling
> Collection/recovery methods
- Weathering

» Warm weather
o Air monitoring
- Water sampling
Benzene Dissolution Study
- Weathering
- Still/Agitated Scenarios
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Cold Weather:
OHMSETT Testing




Release of Bakken Crude

» Air Monitoring
o 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)
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Bakken Crude Specifics

» Flash Point = 95 degrees plus

» LEL = 0.8%

» UEL = 8.0%

» API Gravity = 45

» Specific Gravity = 0.82

» Benzene Concentration = 1700 — 1900 ppm

p—


Presenter
Presentation Notes
Benzene concentration of gasoline = ~1%


Volatile Compound Reduction With
Weathering: Cold

» 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

p—


Presenter
Presentation Notes
See next slide


Initial
Concentration

1 Day
Weathering

7 Day
Weathering
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Benzene Air: Concern Levels

» 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



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.


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


ASTM Skimmer Testing




Additional Skimmer Testing

» Weathered Oil Recovery Rate
o 20 gpm

» Fresh Oil Recovery Rate
° 5 gpm

Grooved Drum Skimmer



Presenter
Presentation Notes
Point here is that it IS recoverable.


Air Monitoring




ULTRA RAE 3000

» 9.8eV 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.


OPEN CUP FLASH POINT

» Fresh Oill-Too volatile and was lost prior to
determination

» OIl Weathered One Day-132.0 Degrees
Fahrenheit

» Oll Weathered Seven Days-165 Degrees
Fahrenheit

p—



PHASE Il Warm Weather
Testing




Testing Area Layout
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Presentation Notes
Ponds/pools, taga.


Location of Water Sampling Ports

\
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Presentation Notes
still


AreaRae Setup
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Presentation Notes
Close and at Perimeter


Water Sampling CollECiohmewmieiituen >

Siphon Flow




akken Oil Release
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Flash Point Data

» Time Zero <23°F
» Time 25:30 Still Pool 168 F
» Time 21:28 Agitated Pool 161" F

» After 24 hours most of the C4 thru C10
hydrocarbons had volatilized.

p—


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


Table 2

Oil Sampling and Flash Point Results
Bakken Crude Oil: Worker Health and Safety Pilot Scale Study

Cold Weather 01l Samples

Warm Weather 0il Samples

Initial Conditions
Collected
Concentration {pg/g)
Percent Lost

Flashpoint {"F)

Immediately prior to
release

Collected
Concentration (ug/e)
Percent Lost

Flashpoint (“F)

Approximately 1 day
after release

Collected
Concentration (ug/g)
Percent Lost

Flashpoint {("F)

Extended

Collected
Concentration {pgfe)
Percent Lost

Flashpoint (“F)

at Eddystone, PA | Amival OHMSETT From Tote 3
HAf015 §:48 242015 10:30 5772016
1720 1720 1200
— 0.0 _
32+ 32+ _
. Start of
Prior to Release Start of still water turbulent event
event (1) (1)
A
Y11/2015 10:09 6/14/2016 11:45 ‘f'”lﬁ_;%“f'
1700 1200 1300
1.2 - -
B3 <23 <23

From pool after

From pool after

From pool after

~22 5 hours 25.5 hours ~21.5 hours
2122015 8:31 61572016 13:15 | 6/16/2016 T7:38
1380 170U 170U
992 > 858 = 869
132 168.8 161.6

7 Day weathering

2182015 8:00

U

100

155 to 163

( 1) Drum sample from OHMSETT Tote 3, delivered to Somerset County Emergency Services Training A cadeny

614416,

pg/g = miCTOZrams per gram.

--= Not applicable or not analyzed.

* - From the M3DS3 which lists the flash point at 32 degrees Fahrenheit (°F).

U = Not detected.

Note: High post RL on June 2006 does not allow for comparison to Feb 2005 samples




Initial Releaseri@VioRiterng >>

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




Significant Effervescence




Total Coverage of Off Gas Foaming
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OMPARISON DATA

Table 2

Comparison of Benzene Aidr NMonitoring and Adr Sampling Results from 14 June 2016

Bakken Crude Oi1l: Worker Health and Safety Pilot Scale Study

Somerset Fire Training Acadenyy. Hillsborough. INT
Septrtember 2016

Tedlar Bag GC/MNS UltraR A E 3000
Benrzene Benzene
Concentration Concentration
Sample T Location Description | Start Time (1) (1)

- Southside of Pool | Background 9:41 -- O
55612 Southside of Pool T+1 11:55 59J 3.75
55613 Southside of Pool T+5 11:59 48T -
55614 Southside of Pool T+10 12:04 3.37 1.45
55615 Southside of Pool T+15 12:08 3.1J 2.75
S55a6l6 Southside of Pool T+30 12:24 5.7J a9 .35
55617 Southside of Pool T+45 12:39 6.2J 23.45
55618 Southside of Pool T+a0 12:54 227 11.6
55619 Southside of Pool T+75 13:09 4.0 T 28.45
55620 Southside of Pool T+90 13:24 1.6J 1.85
55621 Southside of Pool T+120 13:54 087 55
55622 Southside of Pool T+150 14:24 0.58 7 2.95
55623 Southside of Pool gelieli— 14:54 0.19 T 0.25
55624 Southside of Pool | 15:54 0072 J 4.05
55625 Southside of Pool T+300 16:54 0042 T 16.25
55626 Southside of Pool T+1257* 8q:51 000061 o.15

GC/IVIS = gas chromatography/mnass spectrometry



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…




OXYGEN DEPLETION DOWNWIND

» 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..



Table 8A Mobile Air Sampling and Monitoring Results from June 14, 2016

Bakken Crude Oil: Worker Health and Safety Pilot Scale Study, Still Water Condition

Benzene| Benzene | VOCs [VOCs|VOCs| €O was | Lk OLEL ) g0n
o | AN MulGRAE| 12| LY IMuliRAE|MuliRAE|MuliRAE|MultRAE[MultiRAE
GC/MS | B09924 | B0O9921 (13199(13199( B09921 | B0O9921 | B09921 | B09922 | B09921
Sample _ o e o
Time | Description D Location ppmy ppm ppm | ppm | ppm ppm ppm . . -
O:41 |Background South of Pool 0 0 0 0 0 o
11:55 T+1 55612 |(South of Pool 301 375 12342 [1100| 70 0 0 0 4
11:59 T+5 55613 |South of Pool | 4.81] 48.9 700 | 34 0 0 0 0
11:39 T+10 33614 |South of Pool 331 1.45 312 2700 T2 0 0 0 0
12:04 T+15 55615  |South of Pool 31l 275 79 3370 173 0 0 0 0
12:24| T+35 55616 |South of Pool 571 69.35 1525 | 7300| 545 0 0 0 0
12:30 T445 55617 |South of Pool 6.2] 23.45 o7 1200 152 0 0 0 0
12:54 T+60 35618  |South of Pool 221 1.6 1139 | 3200] 372 0 0 0 0
13:09 T+75 535619  |South of Pool 401 28.45 60.35 | 2000 206 0 0 0 0
13:24)  T+90 55620  |South of Pool 1.6] 1.85 4098 | 1940| 235 0 0 0 0
13:54] T+120 55621 |South of Pool 0.8] 55 18.7 7090 | 179 0 0 0 0
14:24|  T+150 55622 |South of Pool | 0.581] 295 40938 | 1700 296 0 0 0 0
14:54|  T+180 55623 |South of Pool | 0.191] 0.25 4166 |1100( 218 3 0 0 0
15:54)] T+240 35624 |South of Pool | 0.0721] 405 458 370 | 89 0 0 0 0
16:54]  T+300 55625 |South of Pool |[0.0421| 16.25 27.6 380 | &7 0 0 0 0
8:51 | T+1257 35626* |South of Pool |0.00061] 015 4.56 32 17 0 0 0 3

VOCs - volatile organic compounds, FID — Flame lonization Detector, P1D - Photoionization Detector CO - Carbon Monoxide, H2S - H\Ceagsntalids
LEL - Lower explosive level, %02 - Percent oxygen, ppmy - Parts per million by volume, T = End time of initial release (11:54) , T+value = initial
release time plus defined minutes, ] = concentration is estimated, * = Collected June 15, 2016, - Not Collected

B



Monitoring notes:

» 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




Some Take Homes

» 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!




TAGA Monitoring



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


Water Sample Collection




BENZENE IN WATER

» Time Zero (Release) - Non-detect
» Sample 1: Release T+25 minutes 315 ug/I

» 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




Oil Characteristics

Initial Release After Off Gassing




.

Rudimentary Oil Thickness
Gauging



Presenter
Presentation Notes
Recently release documents.



New Tool@ERT:
BA-15 Lumex Benzene Analyzer

Advantage: Continuous measurement in air (gas)

flow
Measurement 0.1-500
mg/m?3

range (31ppb-156ppm)

Avc_araglng 1 s-5min
interval

Zero d.”ft Automatic

correction

Air flow rate 7-10 lpm



Detection/Quantitation

TABLE1

APPROXIMATE DETECTION AND QUANTITATION LIMITS

Approxmate Detection Limit Approxmate OQuantitaton Limat
Instrument (ppbv) (ppbr)
Lumex BA-15 50 160
UlaBAE 3000 £1 (ERT-New) 30-75 160-250
UlaRAE 3000 #2 (ERT-01d) 100 330
UraB AE 3000 £3 (EC-01d) S00-1.500 1.670-5000
Motes:

EPA 1.5, Emvironrmental Protection Agency
ERT Environmental Besponse Team

PIDy Photoionization detector

ppbv Parts per billion by vohoms

ERT-Mew refers to an TlmaFAE 3000 owmed by EPA ERT that contaimed a PID lanp manufacred in Angnst 2017
ERT-00d refers to an UltePAE 3000 owned by EPA ERT that contaimed a PID lamp mamifactred m October 2014
EC-A01d refers to an UleaBAE 3000 owned by EPA in Eansas City, Missour, that contained a PID lamp mamafacired in
Ociober 2014,




Benzene Test: Gasoline/Bakken

TABLE 3

COMPARISON OF READINGS FROM BENZENE IN PETROLEUM MIKTURES

Field Instruments, Beadinez: (ppbv), and Percent Errors Compared to
Tested EE-'IH.IS . GCALS T:}ne?
Material Value UltraBAE ;[H][I' =1 TUltraRAFE 3000 #2 Lumez BA-15

(ppbv) (ERT-New) (ERT-Old)

Beading | % Error | Reading | % Error | Reading | % Error
Gasolme 205 50.0 756 50.0 736 226 10.2
Bakken crude ol 138 200 4059 230 261 329 27
Gasolme 4 100 3,600 NC 16,600 NC 4070 NC
Bakken crude ol &, 760" 7430 NC 43,300 NC 6.700 NC




Where is the Report?

» https://response.epa.gov/ohmsett
- Report is “public”’, no login required

| & Secure | https://response.epa.gov/site/site_profile.aspx?site_id=9733 ¥
COORDINATOR
M EPALInited States
Sl Environmental Protection y . : s ;
\Y 4 Agency Profile | Notices Images Documents Pol/SitReps Contacts Links | Admin | Logout

BAKKEN OIL-OHMSETT PILOT STUDY

LEONARDO, NJ - ERT

Final Bakken Crude Oil: Worker Health and Safetv Pilot
Scale Studies  (April 30, 2018 Rev 0.1)

Site Contact:

Table of Contents

Michael Hoppe
ERT Air Monitoring Project Lead
hoppe.michael@epa.gov

- .- rr g

Leonardo, NJ 07737
response.epa.goviohmsett

Latitude: 404248318
Longitude: -74.0682372

List All...

Edit Site Info Edit Contaminants
Documents

Final Bakken Cold and Warm Stu..

Second Time is a charm version_..

KML | RSS | location | areamap | bookmark
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