Tank Release or Hydrocarbon Remobilization?
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SITE BACKGROUND

« Background
— A diesel storage tank at a petroleum facility

— OQil staining observed in the tank perimeter
after a major earthquake in the area

* Investigation
— Tank inspection and testing
— Seismic waves vs. LNAPL mobility
— Forensic analysis

Diesel Tank




SEISMIC WAVES VS. LNAPL MIGRATION

« LNAPL mobility

— Capillary pressure -t

— Entrance pressure

* Seismic waves
— P waves

Welting Fluid{e.g
weater  prererentially

Gonbacling (e sodl

— S waves

« Seismic wave induced LNAPL migration
— QOil seeps in N. Ojai Valley (USGS)

— LNAPL occurrences in monitoring wells
(LU)
— Others
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FORENSIC ANALYSIS

« Sampling
— Fresh diesel fuel from the tank
— Soil samples
— LNAPL sample from a well nearby

O HAS

HA6
» Tiered approach Diesel Tank "*
— Visual examination/PID
— Carbon chain screening analysis
— GC/MS full scan
— GC/MS SIM biomarkers
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CARBON CHAIN ANALYSIS - CONCEPT
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CARBON CHAIN ANALYSIS — AN EXAMPLE

Method: 80158 - Gasoline Range Organics - (GC)

Analyte Result Gualifier RL MDL Unit

C7-C8 1400 J 2000 880 mg/Kg
C8-C9 1800 J 2000 880 mg/Kg
C9-C10 1500 J 2000 880 mglKg
C10-C11 1600 J 2000 980 mg/Kg
C11-C12 1000 J 2000 980 mg/Kg
C12-C13 MND 2000 980 mg/Kg

Method: 8015B - Diesel Range Organics (DRO) {GC)

Analyte Result Gualifier RL MDL Unit

EFH (C13-C14) 2000 S0 25 mg/Kg
EFH (C15-C16) 1100 S0 25 mg/Kg
EFH (C17-C18) 870 a0 25 mg/Kg
EFH (C19-C20) 480 S0 25 mg/Kg
EFH (C21-C22) 280 S0 25 mg/Kg
EFH (C23-C24) 140 S0 25 mg/Kg
EFH (C25-C26) 83 a0 25 mg/Kg
EFH (C27-C28) 50 S0 25 mg/Kg




CARBON CHAIN ANALYSIS — AN EXAMPLE (CONTINUED)
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GC/MS FULL SCAN - M/Z 85
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GC/MS FULL SCAN - M/Z 85
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AGE DATING — CHRISTENSEN-LARSEN MODEL
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BIOMARKER CLASSES
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SESQUITERPANE AND TERPANE BIOMARKERS
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STERANE BIOMARKERS

[Abundance “lon 217.00 (216.70 to 217.70)- K1891.D Dlesel fuTI from thﬁaﬂ‘cteank fon 218.00 (21770 to 218.70) K1691 D
240 145
230] R 140:
220 27 135
210 130: I
% 125
20Ror S, « orf(H) 120
= slereoisomerism 115
180 170 orB (H) =
170] stereoisomerism o | ‘
160 ‘ - ‘ ‘
- ‘ ‘ 140 orB (H) 95 *
i stereoisomerism w0 UFH [ ‘
Kl A
w M i M S orf (H) i M bl A
e \"1’ | ‘ I 1 75 ‘ A ' \
i 1 stereoisomerism |
an - i
100] | ‘
VT T l M i |
o Mm l’T‘ \N o | J \m M NM || ~ ﬁ
. Ul iy, W . iy ”,MIW‘H“\ 'N Ik
T M‘N‘JW = ' M M * \W‘l’
70 . T ‘ i Ui “ fhiy
!“%JMMMYN N ) M '«MJ J 50 ft m W m{' *
& IMF ‘w m W ”‘“WWM}W“‘M MWM”\ M\!Ww P““ ’ 'WMMM [Time—> 45.00 fﬁﬂ] 46 (IU Aﬁ 50 A7Dﬁ 47 50 48 DE) 4-350 49‘5}0 AS 50 iﬂ‘ﬂﬂ 50. 50 51, Dﬂ 51 50 52 DO 52 50 53. UD 53 50 54 00 5450
[Time—> 45.00 45‘5[] 45.‘00 46‘50 47‘00 47.‘50 AB‘UD 45‘50 49.‘00 49‘50 50‘00 50.‘50 51. UD 51 50 62 00 52 50 53. DD 53 50 54 00 54.f RC!
Abundancs on 217.00 (216,70 fo 217 70 K1988.0 Stalned soil 5ample near surface
16000 /Abundance lon 218.00 (217.70 to 218.70): K1988.D0
10500
15000 5 10000
14000 Ll ‘
9000; 523
13000-
85001
12000- _— 8000; Sij
11000 " ¥ ‘
&2 7000} s ‘
10000: ‘ H e S "
2000 ‘ 8800 ‘ ‘ sa7
— ‘ ‘ 55001 5?6
s28 50004 ‘ | '
7000: | 4500] ﬂ H
6000 m A S‘fﬁ H 4000 ‘ ‘ ‘l‘
“ ‘ sﬁ] i ” ‘ ‘ “ 3500 | H f ‘ ‘ "' ‘ ‘v‘
5000 & f‘ 2000) | ‘ 1 ‘ ‘ ‘ ‘ ‘
SB ‘ ‘ | | M ‘ |
| ([ | Mt I L —
s5 \ \ s i i | I ‘ ‘
= T4 Mt 0 U ) 8 = T i\"w‘m“”w AR -
v | \
2000 ‘M‘ i H‘W i W f‘f ‘\ | ‘}«m“\ I‘jgil‘s&é n 1000 “wwkwm My 1l ‘|\ m‘ | “w” ‘u“\!“ | W \W\,“ Ly Lol L T Lo s
ool A Wl \J \1 V Vi \\MJ\,JF \ ﬁ\ sl Y Y o \J WA WYY \,JLN;ZVQ/ \ J’\
/\” T T Time—> 4500 4550 4500 4650 4700 4750 4800 4850 4000 4950 S00D 5050 5100 5150 5200 5250 5300 5350 £400 5450
[Time—> 45.0 DD 4‘ .50 46.C 00 45 50 47 47 00 47 lﬁ 50 48 OD 48. 50 49 .00 49.50 50 50. UD 5\} 50 51.00 5 W 5| 50 52 DO 52.5 5U 53.0 OU 53. 50 64 00 5450 |




» The product from the monitoring well and
hydrocarbons in the deep soil are from
historical releases

» Hydrocarbon staining in near-surface soil is OHAS

not source related to the diesel in the tank

based on: ] As
— Christensen-Larsen model Diesel Tank

— Sesquiterpane biomarkers
— Terpane biomarkers
— Sterane biomarkers

HA6

* No remedial investigation required
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Thank You!

Jun Lu, PhD, PG, CHG, CEG
Principal Technical Specialist
562.213.4120
Jun.Lu@aecom.com




