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Acronyms and Abbreviations 

Acronym Meaning 
a.k.a. 
ANS 
API 
ASTM 
AWB 
bbl/hr 
BTEX 
oC 
C1-C7 
C1-C29 
CLB 
CLWB 
cm 
cSt 
D 
dilbit 
dyn/cm 
EBRD 
EPA 
oF 
FAQs 
FERC 
g 
GC/MS 
HC 
hr(s) 
I.D. 
IMF 
IMO 
in 
ISB 
kg/m3 
KMC 
L 
LEL 
m 
m3/hr 
mL 
mm 
MPa 
mph 
m/s 
n/a 
NRDA 
OSR 
PAH 
ppm 
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Acronym Meaning 
ppt 
psi 
SCAT 
SOCSEX 
SOP 
SVOCs 
synbit 
syncrude 
TMPL 
TMX 
tPAH 
TPH 

g/L 
USG 
UV 
WEC 
WCMRC 
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1 Executive Summary 

Will diluted bitumens sink or float in marine waters? 

Will diluted bitumens behave any differently than other heavy crude oils as they weather? 

Is the performance of the equipment currently stockpiled by North American oil spill recovery 
organizations adequate to mechanically remove diluted bitumens off the surface of the water? 
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2 Introduction 

Figure 2-1: Overview of the Oil Export Area 

Burrard Inlet 
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Figure 2-2: Detailed View of the Oil Export Area near Vancouver 

2.1 Background 

Westridge 
Terminal 
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2.2 Study Objectives 

2.3 Burrard Inlet Setting 

2.3.1 Oceanography 

2.3.2 Weather 

2.3.3 Shoreline Types 

2.3.4 Oil Types 
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3 Methodology 

3.1 Tanks / Facility Description 

Figure 3-1: Gainford, Alberta (site of study) 

3.2 CLWB and AWB Research Tanks 
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Note: All those personnel were fit-tested before being allowed to 
wear respirators. 

Tank 
I.D.

Tank dimensions 
(shape)

Water 
depth

Type of 
Dilbit

Oil spill quantity
(Liters)

Initial Oil 
Thickness 

(mm)

Imposed 
weathering 
conditions

S1

S2

S3

S4

S9A

S9B

S9C

Table 3-1: Tanks and oil characteristics 
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Figure 3-2: Tanks S9A, S9B, and S9C (left) and AWB tanks S1, S2, and S3 (right) 

Figure 3-3: Tanks S9A, S9B, and S9C covered with tent 
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Tank 
#

Dilbit 
Type

Agitation Average T 
(Max and 

Min)

Average Salinity 
(Max and Min)

Average pH
(Max and Min)

S1

S2

S3

S4

S9A

S9B

S9C

Table 3-2: Summary of water conditions during weathering experiments 

Figure 3-4: (Left) Moderate wave (5 cm – 7 cm) and (right) moderate wind (10 – 18 mph) generated in S9A 

5 cm – 7 cm 
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Figure 3-5: CLWB oil pushed by moderate waves and moderate wind in S9A 

3.3 Flux Chamber Sampling Program 

 

Figure 3-6: Panoramic view (180°) of AWB oil pushed by moderate waves and moderate wind in S3 
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3.4 Oil Fate and Weathering 

Elapsed Time  Oil 
Properties 

Water 
Column HC 

CLWB - Field 
Dispersant 

Effectiveness 

CLWB - 
ISB 

CLWB 
Shore 

Cleaner 

0 hr
2 hrs
4 hrs
6 hrs

12 hrs
1 day

2 days
3 days
4 days
5 days
6 days
8 days
9 days

10 days

Table 3-3: Sampling frequency and testing protocols used for oil and water column studies 
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Property Test 
Temperature 
°C 

Technique/Instrumentation Procedure 
(Lab SOP) 

Density  

Viscosity  

Interfacial Tension  

Pour Point  

Flash Point  

Water Content 

Dispersant Effectiveness  

Table 3-4: Test procedures used to measure physical properties of oil and/or oil-water emulsion 

Analysis Procedure 
(Lab SOP) 

Medium Samples 

BTEX (benzene, toluene, 
ethylbenzene, and xylenes) 
Alkylated PAH/SVOCs 

HC Light Ends (C1-C7) 

Total petroleum hydrocarbons 
(TPH) 

HC (C1 thru C29) + BTEX 

Table 3-5: Chemical analyses 

Density

Viscosity
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Flash Point

Pour Point

3.5 Chemical Dispersant Application 
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3.6 Controlled Burning 

3.7 Substrate Washing 
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Figure 3-7: 1) Surface washing test area; 2) Apparatus for consistent wash distance and pressure; 3) Applying Corexit 9580; 
4) Washing; 5) Post-wash results on side by side pre-wet and pre-dry tiles; 6) Example measure of oil thickness on tile (lines 
are 1 mm apart)  
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Table 3-6: Surface washing tests 

Note: Some high pressure and hot water was tested following ineffective results with flushing alone.  

Tile ID Tile 
Condition
When Oiled

Oil on 
water
(Days)

Agent Applied Time Oil on 
Tiles
Prior to 
Treatment 
(hrs.)

Total Time before 
Treatment (hrs.)
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4 Results 

4.1 Physical Properties of Weathered AWB Dilbit 

Sample ID Hours 
post-
spill 

Absolute 
Density @ 

15 °C 
(kg/m3) 

Viscosity @ 
15 °C (cSt) 

Water 
Content 
(mass 

%) 

Pour Point 
(°C) 

Closed Cup 
Flash Point 

(°C) 

Interfacial 
Tension 

(dyn/cm) 

S1-PS-O1 
S1-2H-O1 
S1-4H-O1 
S1-6H-O1 
S1-12H-O1 
S1-1D-O1 
S1-2D-O1 
S1-4D-O1 
S1-6D-O1 
S1-8D-O1 
S1-10D-O1 

Table 4-1: AWB in tank S1 weathered under static conditions. Note: * denotes calculated values 

Sample ID Hours 
post-spill 

Absolute 
Density @ 

15 °C 
(kg/m3) 

Viscosity @ 
15 °C (cSt) 

Water 
Content 

(mass %) 

Pour 
Point 
(°C) 

Closed Cup 
Flash 

Point (°C) 

Interfacial 
Tension 

(dyn/cm) 

S2-PS-O1 
S2-2H-O1 
S2-4H-O1 
S2-6H-O1 
S2-12H-O1 
S2-1D-O1 
S2-2D-O1 
S2-4D-O1 
S2-6D-O1 
S2-8D-O1 
S2-10D-O1 

Table 4-2: AWB in tank S2 weathered under mild agitation conditions. Note: * denotes calculated values 
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Sample ID Hours 
post-
spill 

Absolute 
Density @ 

15 °C 
(kg/m3) 

Viscosity @ 
15 °C (cSt) 

Water 
Content 
(mass 

%) 

Pour Point 
(°C) 

Closed Cup 
Flash Point 

(°C) 

Interfacial 
Tension 

(dyn/cm) 

S3-PS-O1 
S3-2H-O1 
S3-4H-O1 
S3-6H-O1 
S3-12H-O1 
S3-1D-O1 
S3-2D-O1 
S3-4D-O1 
S3-6D-O1 
S3-8D-O1 
S3-10D-O1 

Table 4-3: AWB in tank S3 weathered under moderate agitation conditions  

(Note: * denotes calculated values based on three measures at other temperatures; Note: ** denotes anomalies due to high 
level of free water content that could have affected physical properties results analyzed during lab-tests) 

Figure 4-1: AWB - Absolute Density 

Density at 15 °C 
AWB Weathering 

kg
/m

3 

Time (Hours) 
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Figure 4-2: AWB - Pour Point 

 Figure 4-3: AWB Viscosities 

°C
 

Time (Hours) 

Pour Point (°C) AWB Weathering 

Viscosity Extrapolated to 15 °C 
AWB Weathering  

V
is

co
si

ty
 (

cS
t)

 

Time (Hours) 
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4.2 Physical Properties of Weathered CLWB Dilbit 

Sample ID Hours 
post-
spill 

Absolute 
Density @ 

15 °C 
(g/L) 

Viscosity @ 
15 °C (cSt) 

Water 
Content 
(mass 

%) 

Pour Point  
(°C) 

Closed Cup 
Flash Point  

(°C) 

Interfacial 
Tension 

(dyn/cm) 

S9-OH-OIL 
S9A-2H-01 
S9A-4H-01 
S9A-6H-01 
S9A-12H-01 
S9A-1D-01 
S9A-2D-01 
S9A-4D-01 
S9A-6D-01 
S9A-8D-01 
S9A-9D-01 
S9A 10D 01 

Table 4-4: S9-A: CLWB in tank S9A weathered under moderate agitation conditions  

(Note: * denotes calculated values based on three measures at other temperatures; Note: ** denotes anomalies due to high 
level of free water content that could have affected physical properties results analyzed during lab-tests) 

Sample ID Hours 
post-
spill 

Absolute 
Density @ 

15 °C 
(kg/m3) 

Viscosity @ 
15 °C (cSt) 

Water 
Content 
(mass 

%) 

Pour Point 
(°C) 

Closed Cup 
Flash Point 

(°C) 

Interfacial 
Tension 

(dyn/cm) 

S9-OH-OIL 
S9B-2H-01 
S9B -4H-01 
S9B -6H-01 
S9B -12H-01 
S9B -1D-01 
S9B-2D-01 
S9B-4D-01 
S9B-6D-01 
S9B-8D-01 
S9B-9D-01 
S9B 10D 01 

Table 4-5: S9-B: CLWB in tank S9B weathered under static conditions 
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Sample ID Hours 
post-
spill 

Absolute 
Density @ 

15 °C 
(kg/m3) 

Viscosity @ 
15 °C (cSt) 

Water 
Content 
(mass 

%) 

Pour Point 
(°C) 

Closed Cup 
Flash Point 

(°C) 

Interfacial 
Tension 

(dyn/cm) 

S9-OH-OIL 
S9C-2H-01 
S9C-4H-01 
S9C-6H-O1 
S9C-12H-01 
S9C-1D-01 
S9C-2D-01 
S9C-4D-01 
S9C-6D-01 
S9C-8D-01 
S9C-9D-01 
S9C 10D 01 

Table 4-6: S9-C: CLWB in tank S9C weathered under mild agitation conditions 

(Note: * denotes calculated values based on three measures at other temperatures; Note: ** denotes anomalies due to high 
level of free water content that could have affected physical properties results analyzed during lab-tests) 

 

Figure 4-4: CLWB - Absolute Density 

kg
/m

3 

 Time (hrs) 

Density at 15°C 
CLWB Weathering 
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Figure 4-5: CLWB Pour Point 

Figure 4-6: CLWB Viscosities 

Pour Point 
CLWB Weathering 

° C
 

Time (Hours) 

Viscosity Extrapolated to 15 °C 
CLWB Weathering 

Time (Hours) 
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ty
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cS
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Sample ID Hours 
post-
spill 

Absolute 
Density @ 

15 °C 
(kg/m3) 

Viscosity @ 
15 °C (cSt)

Water 
Content 
(mass 

%) 

Pour Point 
(°C) 

Closed Cup 
Flash Point 

(°C) 

Interfacial 
Tension 

(dyn/cm) 

S9-OH-OIL 
S4-6H-01 
S4-1D-01 
S4-3D-04 
S4-5D-04 
S4-9D-01 

Table 4-7: CLWB in tank S4 (oil reservoir tank) – weathered under mild agitation conditions, sun light, and local weather 
conditions (wind and rain) 

(Note: * denotes calculated values based on three measures at other temperatures; Note: ** denotes anomalies due to high 
level of free water content that could have affected physical properties results analyzed during lab-tests) 

4.3 Chemistry of Weathered Oil 
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4.4 Oil Distribution in the Water Column 

4.4.1 TPH in the Water Column 

Figure 4-11: TPH in water column samples - AWB and CLWB weathering under moderate conditions 
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4.4.2 BTEX in the Water Column 
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Figure 4-12: BTEX in water column samples – AWB Tanks 

g/l 

Hours Post-Release 

AWB Static Conditions - Sum of Water Column BTEX  

g/l 

Hours Post-Release 

AWB Mild Wind and Wave Tank- Sum of Water Column BTEX  

g/l 

Hours Post-Release 

AWB Moderate Wind and Wave Tank- Sum of Water Column BTEX  
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4.5 Dispersant Application 

Oil Sample  
(Weathering Time) 

Weight Applied 
(g) 

Weight Recovered 
(g) 

% Dispersed 
(Not Recovered on 

Sorbent) 
SD-6HR
SD-1 Day

Table 4-8: Calculated weights of CLWB tested and recovered during dispersant trials 

Oil Sample ID Description 
(Weathering Time) 

TPH / Alkanes (mg/L) 

SD-0H-W500

SD-6H-W500-1

SD-6H-W500-2

SD-1D-W500

SD-1D-W500-1

SD-1D-W500-2

Table 4-9: TPH / Alkanes (mg/L) measured in water samples during dispersant trials 
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Sample Agitation Density % Effectiveness 

S9B-6H-01 
S9B-1D-01 
S9B-4D-01 
  
S9C-6H-01 
S9C-1D-01 
S9C-4D-01 
  
S4-6H-01 
S4-1D-01 
  
S9A-6H-01 
S9A-1D-01 
S9A-4D-01 

Table 4-10: Laboratory measured dispersibility of weathered CLWB determined by Swirling Flask testing 
 

Figure 4-13: Photos of dispersant application on weathered CLWB dilbit 
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4.6 Controlled Burning 

Oil Sample 
(Weathering Time) 

Weight Applied 
(g) 

Weight Recovered^ 
(g) 

% Burned 
(Not Recovered on 

Sorbent) 
S4-6HR 
S4-1 Day 
S4-3 Day 

Table 4-11: Calculated weights of CLWB dilbit tested and recovered during burn trials 
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Figure 4-14: Photos of CLWB dilbit burns 

4.7 Substrate Surface Washing 
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Figure 4-15: 1) Oil on water 24 hours, in air 24 hours, flushing, and D-limonene alone (ineffective); 2) Oil on water 24 hours, 
in air 24 hours, Corexit 9580; 3) Oil on water 3 days, 72 hours in air, Corexit 9580; 4) Oil thickness of oil on water 24 hours, in 
air 24 hours; 5) Oil thickness of oil on water 3 days, in air 24 hours; 6) Oil thickness of oil on water 5 days, in air 24 hours; 7) 
Oil on water 24 hours, in air 48 hours, Corexit 9580; 8) Oil on water 3 days, in air 48 hours, Corexit 9580; 9) Oil on water 5 
days, in air 72 hours, Corexit 9580; 10) Oil on water 3 days, in air 96 hours, Corexit 9580 
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5 Discussion 

5.1 Oil Fate and Behavior 
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Figure 5-1: AWB and CLWB dilbit densities relative to degree of weathering 

Figure 5-2: Viscosity of weathered AWB and CLWB dilbits under mild to moderate agitation  
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5.2 Spill Countermeasures 

5.2.1 Dispersants’ Effectiveness 

5.2.2 Controlled In-Situ Burning 

5.2.3 Shoreline Cleaner 



Fate and Behavior Study Final Report 44 11/08/13

5.3 Oil and Water Chemistry 
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Figure 5-4: Average BTEX concentrations in water from 0.5, 1, and 1.5 m below AWB dilbit 

Figure 5-5: BTEX concentrations in water at 1 m depth below CLWB dilbit 

g/l 

Hours Post-Release 

AWB Average of Water Column BTEX  
(all depths)    

CL - Sum of BTEX in Water at 1.0 m 

g/l 

Hours Post-Release
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6 Equipment Testing 

Figure 6-1: Vendor providing a briefing prior to equipment testing 

6.1 Methodology 

6.1.1 Facility Design and Tank Layout 
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Tank 
Designation 

Purpose Note 

E1-E5 

E6 

E7 

E8 
CC 

Table 6-1: Tank designations 

Figure 6-2: Equipment test tank schematic 
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6.1.2 Testing Protocols/ASTM Standards 



DRAFT
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Figure 6-3: Day 10 testing 

6.1.3 Discussion of Test Modifications Made During the Test Period:  
Modification 1 - Discharge Time to the Calibration Cube: 
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Modification 2 - Common Waste Tank

Modification 3 - Last Test Day

6.2 Oil Type and Properties 

Absolute Density (kg/m3) 
Viscosity cSt @ 10 °C 
Water Content (%) 

Table 6-2: Properties of CLWB at the start of the equipment tests 

6.3 Water Properties 

Water Temperature 

Salinity 

pH 

Table 6-3: Water properties (target) 
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6.4 Equipment Tested 

6.4.1 Aquaguard RBS Triton 60 DI3 Oil Skimming System 

Figure 6-4: Aquaguard RBS Triton Skimmer 

6.4.2 Desmi DBD-5 Skimmer 
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Figure 6-5: Desmi DBD-5 Skimmer 

6.4.3 Lamor MultiMax LAM 50/3C Brush Skimmer

Figure 6-6: Lamor MultiMax Skimmer 
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6.5 Results 

6.5.1 Qualitative Observations and Comments 



DRAFT

 

Fate and Behavior Study Final Report 55 11/08/13

Figure 6-7: Equipment testing (Calibration Cube is to the right of Tank E5) 

6.6 Weathered Oil Properties  



DRAFT

 

Fate and Behavior Study Final Report 56 11/08/13

Figure 6-8: Timed equipment test 

6.7 Quantitative Data Results 
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7 Recommended Future Research 

7.1 Science 
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7.2 Equipment 

not
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8 Conclusions 

8.1 Scientific Testing 
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8.2 Equipment Testing 
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Does dilbit sink in water when spilled?  

Can dilbit be recovered from water using conventional spill response skimmers?  

Can chemical dispersants be effectively used on dilbit spills?  

Is controlled burning a possible countermeasure for use on dilbit spills?  

How toxic is dilbit relative to other crude oils? 

How variable are the weathering patterns and oil properties between different dilbits and syncrudes? 

Can spilled dilbit be contained on water? 

Can spilled dilbit be effectively cleaned off shorelines? 

Table 8-1: Frequently Asked Questions. 
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What is Access Western Blend crude? 

Most Recent Sample Comments: 
AWB-618, Jun 22, 2013 

Basic Analysis 

Property 

Most 
Recent 
Sampl

e 

6 
Month 

Average 

1 Year 
Average 

5 Year 
Average 

(kg/m3)

(oAPI)

(wt%)

(wt%)

(ppmw)

(mgKOH/g)

(ptb)

(mg/L)

(mg/L)

(wt%)

Light Ends Summary 

Property (vol%) Most Recent 
Sample 

6 Month 
Average 

1 Year 
Average 

5 Year 
Average 
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BTEX 

Property (vol%) Most Recent Sample 6 Month Average 1 Year Average 5 Year Average 
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What is Cold Lake crude? 

Most Recent Sample Comments: 

Basic Analysis 

Property 
Most 

Recent 
Sample 

6 
Month 
Avera

ge 

1 Year 
Average 

5 Year 
Average 

(kg/m3)

(oAPI)

(wt%)

(wt%)

(ppmw)

(mgKOH/g)

(ptb)

(mg/L)

(mg/L)

(wt%)

Light Ends Summary 

Property 
(vol%) 

Most 
Recent 
Sample 

6 Month 
Average 

1 Year 
Average 

5 Year 
Average 

BTEX 

Property (vol%) 
Most 

Recent 
Sample 

6 Month 
Average 

1 Year 
Average 

5 Year 
Average 

Benzene 
0.22 0.25 

Toluene 
0.38 0.47 

Ethyl Benzene 
0.04 0.07 

Xylenes 
0.30 0.40 
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Introduction 
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COMPONENT 
0 Hours 
(WT%) 

12 Hours 
(WT%) 

I Day 
(WT%) 

2 Days 
(WT%) 

2 Days 
(WT%) 

8 Days 
(WT%) 

10 Days 
(WT%) 

10 Days 
(WT%) 

10 Days 
(WT%) 

Methane <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 

Ethane <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 

Propane 0.03 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 

Isobutane 0.06 0.02 0.01 0.01 0.01 <0.01 0.01 <0.01 <0.01 

n-Butane 0.43 0.10 0.03 0.05 0.06 0.01 0.02 0.02 0.01 

Isopentane 3.15 1.13 0.31 0.59 0.65 0.21 0.19 0.09 0.07 

n-Pentane 3.35 0.90 0.23 0.41 0.45 0.09 0.08 0.05 0.05 

Hexanes (C6) 3.76 1.46 0.40 0.76 0.75 0.26 0.22 0.09 0.13 

Heptanes (C7) 2.02 1.03 0.31 0.59 0.51 0.24 0.21 0.09 0.14 

Octanes (C8) 1.38 0.88 0.27 0.53 0.44 0.25 0.22 0.09 0.14 

Nonanes (C9) 0.92 0.71 0.21 0.41 0.34 0.21 0.20 0.07 0.12 

Decanes (C10) 0.79 0.72 0.22 0.45 0.38 0.26 0.24 0.09 0.16 

Undecanes (C11) 0.74 0.75 0.24 0.52 0.46 0.36 0.35 0.16 0.22 

Dodecanes (C12) 0.72 0.78 0.25 0.55 0.53 0.48 0.48 0.26 0.29 

Tridecanes (C13) 0.88 1.00 0.32 0.71 0.72 0.73 0.77 0.49 0.43 

Tetradecanes (C14) 0.98 1.13 0.36 0.81 0.86 0.93 1.02 0.74 0.53 

Pentadecanes (C15) 1.07 1.25 0.38 0.90 0.96 1.08 1.23 0.98 0.61 

Hexadecanes (C16) 1.28 1.49 0.45 1.06 1.18 1.34 1.54 1.30 0.75 

Heptadecanes (C17) 1.37 1.60 0.45 1.11 1.21 1.44 1.68 1.48 0.81 

Octadecanes (C18) 1.46 1.71 0.50 1.16 1.37 1.49 1.79 1.59 0.83 

Nonadecanes (C19) 1.15 1.36 0.37 0.93 1.06 1.10 1.40 1.25 0.66 

Eicosanes (C20) 1.40 1.67 0.45 1.11 1.28 1.53 1.57 1.40 0.72 

Heneicosanes (C21) 1.36 1.63 0.42 1.07 1.24 1.38 1.76 1.53 0.77 

Docosanes (C22) 1.29 1.56 0.41 1.02 1.17 1.30 1.46 1.33 0.66 

Triacosanes (C23) 1.22 1.45 0.38 0.96 1.08 1.20 1.41 1.30 0.65 

Tetracosanes (C24) 1.22 1.49 0.37 0.95 1.07 1.21 1.39 1.27 0.64 

Pentacosanes (C25) 1.20 1.45 0.35 0.93 1.03 1.15 1.30 1.24 0.60 

Hexacosanes (C26) 1.05 1.28 0.30 0.81 0.90 1.01 1.13 1.06 0.51 

Heptacosanes (C27) 1.06 1.33 0.29 0.84 0.91 1.02 1.09 1.01 0.47 

Octacosanes (C28) 1.10 1.37 0.29 0.87 0.93 1.05 1.03 0.93 0.42 

Nonacosanes (C29) 1.07 1.35 0.27 0.84 0.91 1.01 1.12 1.00 0.43 

Methylcyclopentane 0.72 0.35 0.11 0.20 0.18 0.09 0.09 0.05 0.05 

Benzene 0.27 0.11 0.03 0.05 0.04 0.01 0.01 <0.01 <0.01 

Cyclohexane 0.61 0.33 0.11 0.21 0.19 0.10 0.09 0.03 0.04 

Methylcyclohexane 0.89 0.54 0.17 0.34 0.30 0.17 0.15 0.05 0.08 

Toluene 0.48 0.25 0.08 0.14 0.06 0.04 0.02 0.01 0.01 

Ethylbenzene 0.06 0.04 0.01 0.03 0.02 0.01 0.01 <0.01 <0.01 

Meta and para-xylene 0.26 0.19 0.07 0.14 0.11 0.05 0.03 0.01 0.02 

Ortho-xylene 0.08 0.06 0.02 0.04 0.03 0.02 0.01 <0.01 0.01 

Trimethylbenzene 0.08 0.08 0.03 0.07 0.06 0.04 0.03 0.01 0.02 

Table E-1: Light ends (C1-C30) of AWB weathering under static conditions 
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 COMPONENT 
0 Hours 
(WT%) 

12 Hours 
(WT%) 

I Day 
(WT%) 

8 Days 
(WT%) 

Methane <0.01 <0.01 <0.01 <0.01 

Ethane <0.01 <0.01 <0.01 <0.01 

Propane 0.03 0.01 <0.01 <0.01 

Isobutane 0.06 0.02 0.01 <0.01 

n-Butane 0.43 0.12 0.03 0.01 

Isopentane 3.15 1.07 0.31 0.16 

n-Pentane 3.35 0.95 0.23 0.08 

Hexanes (C6) 3.76 1.29 0.72 0.18 

Heptanes (C7) 2.02 0.81 0.47 0.15 

Octanes (C8) 1.38 0.63 0.38 0.15 

Nonanes (C9) 0.92 0.47 0.29 0.12 

Decanes (C10) 0.79 0.45 0.30 0.16 

Undecanes (C11) 0.74 0.46 0.34 0.26 

Dodecanes (C12) 0.72 0.46 0.36 0.38 

Tridecanes (C13) 0.88 0.57 0.46 0.63 

Tetradecanes (C14) 0.98 0.63 0.52 0.86 

Pentadecanes (C15) 1.07 0.69 0.57 1.06 

Hexadecanes (C16) 1.28 0.81 0.68 1.36 

Heptadecanes (C17) 1.37 0.85 0.71 1.49 

Octadecanes (C18) 1.46 0.89 0.74 1.59 

Nonadecanes (C19) 1.15 0.70 0.57 1.16 

Eicosanes (C20) 1.40 0.85 0.69 1.66 

Heneicosanes (C21) 1.36 0.82 0.66 1.37 

Docosanes (C22) 1.29 0.77 0.65 1.54 

Triacosanes (C23) 1.22 0.72 0.61 1.32 

Tetracosanes (C24) 1.22 0.72 0.61 1.32 

Pentacosanes (C25) 1.20 0.70 0.59 1.28 

Hexacosanes (C26) 1.05 0.62 0.53 1.14 

Heptacosanes (C27) 1.06 0.62 0.53 1.15 

Octacosanes (C28) 1.10 0.64 0.54 1.20 

Nonacosanes (C29) 1.07 0.62 0.53 1.17 

Methylcyclopentane 0.72 0.29 0.16 0.06 

Benzene 0.27 0.09 0.04 0.01 

Cyclohexane 0.61 0.26 0.17 0.06 

Methylcyclohexane 0.89 0.41 0.25 0.10 

Toluene 0.48 0.20 0.11 0.02 

Ethylbenzene 0.06 0.03 0.02 0.01 

Meta and para-xylene 0.26 0.14 0.10 0.03 

Ortho-xylene 0.08 0.04 0.03 0.01 

Trimethylbenzene 0.08 0.05 0.04 0.02 

Table E-2: Light ends (C1-C30) of AWB weathering under mild agitation conditions 
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 COMPONENT 
0 Hours 
(WT%) 

12 Hours 
(WT%) 

I Day 
(WT%) 

2 Days 
(WT%) 

8 Days 
(WT%) 

Methane <0.01 <0.01 <0.01 <0.01 <0.01 

Ethane <0.01 <0.01 <0.01 <0.01 <0.01 

Propane 0.03 <0.01 <0.01 <0.01 <0.01 

Isobutane 0.06 0.01 <0.01 0.01 <0.01 

n-Butane 0.43 0.03 0.02 0.03 0.01 

Isopentane 3.15 0.39 0.21 0.33 0.11 

n-Pentane 3.35 0.29 0.15 0.23 0.08 

Hexanes (C6) 3.76 0.50 0.25 0.41 0.20 

Heptanes (C7) 2.02 0.38 0.19 0.30 0.18 

Octanes (C8) 1.38 0.35 0.17 0.27 0.18 

Nonanes (C9) 0.92 0.30 0.14 0.21 0.16 

Decanes (C10) 0.79 0.33 0.16 0.23 0.20 

Undecanes (C11) 0.74 0.38 0.19 0.28 0.28 

Dodecanes (C12) 0.72 0.43 0.21 0.32 0.35 

Tridecanes (C13) 0.88 0.56 0.28 0.46 0.50 

Tetradecanes (C14) 0.98 0.65 0.32 0.55 0.62 

Pentadecanes (C15) 1.07 0.72 0.35 0.63 0.70 

Hexadecanes (C16) 1.28 0.87 0.42 0.79 0.86 

Heptadecanes (C17) 1.37 0.93 0.44 0.83 0.92 

Octadecanes (C18) 1.46 0.99 0.46 0.96 0.97 

Nonadecanes (C19) 1.15 0.80 0.35 0.77 0.70 

Eicosanes (C20) 1.40 0.96 0.42 0.93 1.00 

Heneicosanes (C21) 1.36 0.96 0.41 0.92 0.83 

Docosanes (C22) 1.29 0.90 0.40 0.91 0.94 

Triacosanes (C23) 1.22 0.84 0.38 0.82 0.80 

Tetracosanes (C24) 1.22 0.86 0.38 0.82 0.80 

Pentacosanes (C25) 1.20 0.84 0.37 0.80 0.78 

Hexacosanes (C26) 1.05 0.74 0.33 0.72 0.70 

Heptacosanes (C27) 1.06 0.77 0.33 0.73 0.70 

Octacosanes (C28) 1.10 0.80 0.35 0.76 0.73 

Nonacosanes (C29) 1.07 0.79 0.34 0.75 0.71 

Methylcyclopentane 0.72 0.14 0.06 0.11 0.06 

Benzene 0.27 0.03 0.01 0.01 <0.01 

Cyclohexane 0.61 0.13 0.07 0.11 0.06 

Methylcyclohexane 0.89 0.21 0.11 0.18 0.11 

Toluene 0.48 0.08 0.04 0.05 0.01 

Ethylbenzene 0.06 0.02 0.01 0.01 0.01 

Meta and para-xylene 0.26 0.07 0.05 0.07 0.04 

Ortho-xylene 0.08 0.02 0.01 0.02 0.01 

Trimethylbenzene 0.08 0.04 0.02 0.04 0.03 

Table E-3: Light ends (C1-C30) of AWB weathering under moderate agitation conditions 
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 COMPONENT 
0 Hours 
(WT%) 

12 Hours 
(WT%) 

I Day 
(WT%) 

2 Days 
(WT%) 

4 Days 
(WT%) 

8 Days 
(WT%) 

10 Days 
(WT%) 

Methane <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 

Ethane <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 

Propane 0.02 0.01 0.01 <0.01 <0.01 <0.01 <0.01 

Isobutane 0.06 0.02 0.03 0.02 0.01 0.01 0.01 

n-Butane 0.33 0.10 0.10 0.06 0.04 0.03 0.02 

Isopentane 1.85 0.81 0.81 0.49 0.39 0.28 0.21 

n-Pentane 2.05 0.70 0.67 0.37 0.25 0.16 0.11 

Hexanes (C6) 2.76 1.26 1.18 0.73 0.58 0.39 0.29 

Heptanes (C7) 1.69 0.97 0.88 0.59 0.50 0.36 0.29 

Octanes (C8) 1.49 1.04 0.94 0.67 0.61 0.42 0.34 

Nonanes (C9) 1.15 0.93 0.84 0.63 0.70 0.44 0.36 

Decanes (C10) 1.03 0.94 0.86 0.69 0.69 0.52 0.44 

Undecanes (C11) 1.07 1.11 1.02 0.85 0.93 0.75 0.65 

Dodecanes (C12) 1.05 1.18 1.10 0.95 1.10 0.94 0.83 

Tridecanes (C13) 1.27 1.53 1.43 1.25 1.54 1.39 1.26 

Tetradecanes (C14) 1.35 1.71 1.60 1.41 1.80 1.71 1.57 

Pentadecanes (C15) 1.37 1.77 1.67 1.46 1.91 1.87 1.74 

Hexadecanes (C16) 1.53 2.02 1.90 1.65 2.19 2.21 2.04 

Heptadecanes (C17) 1.50 2.02 1.90 1.63 2.18 2.25 2.07 

Octadecanes (C18) 1.46 1.99 1.89 1.60 2.12 2.25 2.05 

Nonadecanes (C19) 1.12 1.55 1.48 1.25 1.49 1.76 1.60 

Eicosanes (C20) 1.31 1.70 1.63 1.43 2.03 2.12 1.91 

Heneicosanes (C21) 1.28 1.94 1.88 1.41 1.64 2.06 1.83 

Docosanes (C22) 1.19 1.71 1.65 1.27 1.88 1.97 1.75 

Triacosanes (C23) 1.10 1.58 1.52 1.13 1.59 1.83 1.64 

Tetracosanes (C24) 1.08 1.57 1.55 1.14 1.57 1.82 1.62 

Pentacosanes (C25) 1.04 1.53 1.50 1.05 1.48 1.77 1.57 

Hexacosanes (C26) 0.92 1.38 1.36 0.94 1.30 1.58 1.40 

Heptacosanes (C27) 0.93 1.44 1.43 0.94 1.28 1.60 1.41 

Octacosanes (C28) 0.97 1.41 1.42 0.97 1.28 1.55 1.37 

Nonacosanes (C29) 0.94 1.60 1.62 0.94 1.18 1.72 1.51 

Methylcyclopentane 0.54 0.31 0.29 0.19 0.17 0.12 0.10 

Benzene 0.20 0.09 0.07 0.05 0.03 0.02 0.01 

Cyclohexane 0.45 0.27 0.25 0.02 0.17 0.11 0.09 

Methylcyclohexane 0.70 0.47 0.43 0.31 0.28 0.21 0.17 

Toluene 0.40 0.22 0.29 0.13 0.06 0.05 0.04 

Ethylbenzene 0.08 0.06 0.05 0.04 0.03 0.02 0.02 

Meta and para-xylene 0.34 0.24 0.21 0.15 0.11 0.08 0.06 

Ortho-xylene 0.10 0.07 0.07 0.05 0.04 0.04 0.04 

Trimethylbenzene 0.13 0.12 0.11 0.09 0.08 0.07 0.06 

Table E-4: Light ends (C1-C30) of CLWB weathering under static conditions 
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 COMPONENT 
0 Hours 
(WT%) 

12 Hours 
(WT%) 

I Day 
(WT%) 

2 Days 
(WT%) 

4 Days 
(WT%) 

8 Days 
(WT%) 

10 Days 
(WT%) 

Methane <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 

Ethane <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 

Propane 0.02 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 

Isobutane 0.06 0.02 0.02 0.01 <0.01 <0.01 <0.01 

n-Butane 0.33 0.09 0.06 0.02 0.01 <0.01 0.01 

Isopentane 1.85 0.71 0.54 0.19 0.08 0.02 0.02 

n-Pentane 2.05 0.61 0.43 0.12 0.04 0.01 0.01 

Hexanes (C6) 2.76 1.06 0.80 0.26 0.10 0.03 0.02 

Heptanes (C7) 1.69 0.79 0.63 0.23 0.10 0.04 0.04 

Octanes (C8) 1.49 0.86 0.73 0.28 0.13 0.04 0.04 

Nonanes (C9) 1.15 0.80 0.71 0.30 0.18 0.05 0.04 

Decanes (C10) 1.03 0.85 0.80 0.38 0.22 0.08 0.07 

Undecanes (C11) 1.07 1.03 1.02 0.57 0.41 0.16 0.16 

Dodecanes (C12) 1.05 1.12 1.16 0.73 0.63 0.29 0.30 

Tridecanes (C13) 1.27 1.46 1.55 1.07 1.07 0.56 0.64 

Tetradecanes (C14) 1.35 1.62 1.76 1.27 1.42 0.84 1.03 

Pentadecanes (C15) 1.37 1.68 1.84 1.36 1.61 1.03 1.34 

Hexadecanes (C16) 1.53 1.92 2.12 1.57 1.91 1.27 1.68 

Heptadecanes (C17) 1.50 1.89 2.12 1.55 1.93 1.29 1.78 

Octadecanes (C18) 1.46 1.88 2.09 1.52 1.89 1.28 1.81 

Nonadecanes (C19) 1.12 1.47 1.67 1.18 1.34 0.99 1.41 

Eicosanes (C20) 1.31 1.61 1.82 1.37 1.82 1.15 1.69 

Heneicosanes (C21) 1.28 1.81 2.07 1.36 1.47 1.12 1.63 

Docosanes (C22) 1.19 1.61 1.82 1.23 1.66 1.03 1.55 

Triacosanes (C23) 1.10 1.50 1.66 1.07 1.38 0.91 1.44 

Tetracosanes (C24) 1.08 1.48 1.70 1.07 1.34 0.92 1.45 

Pentacosanes (C25) 1.04 1.45 1.61 0.99 1.28 0.85 1.39 

Hexacosanes (C26) 0.92 1.31 1.49 0.89 1.11 0.76 1.26 

Heptacosanes (C27) 0.93 1.36 1.53 0.89 1.12 0.76 1.29 

Octacosanes (C28) 0.97 1.33 1.52 0.92 1.13 0.74 1.25 

Nonacosanes (C29) 0.94 1.51 1.74 0.88 1.07 0.82 1.41 

Methylcyclopentane 0.54 0.26 0.21 0.08 0.04 0.02 0.02 

Benzene 0.20 0.07 0.05 0.01 0.01 <0.01 <0.01 

Cyclohexane 0.45 0.23 0.19 0.07 0.04 0.01 0.01 

Methylcyclohexane 0.70 0.39 0.33 0.13 0.06 0.02 0.02 

Toluene 0.40 0.18 0.23 0.04 <0.01 <0.01 <0.01 

Ethylbenzene 0.08 0.05 0.04 0.02 0.01 <0.01 <0.01 
Meta and para-
xylene 0.34 0.21 0.17 0.07 0.02 0.01 0.01 

Ortho-xylene 0.10 0.07 0.06 0.02 0.01 <0.01 <0.01 

Trimethylbenzene 0.13 0.11 0.10 0.05 0.03 0.01 0.01 

Table E-5: Light ends (C1-C30) of CLWB weathering under mild agitation conditions 
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 COMPONENT 
0 Hours 
(WT%) 

12 Hours 
(WT%) 

I Day 
(WT%) 

2 Days 
(WT%) 

4 Days 
(WT%) 

8 Days 
(WT%) 

10 Days 
(WT%) 

Methane <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 

Ethane <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 

Propane 0.02 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 

Isobutane 0.06 0.01 0.01 <0.01 <0.01 <0.01 <0.01 

n-Butane 0.33 0.05 0.04 0.01 0.01 <0.01 0.01 

Isopentane 1.85 0.43 0.32 0.09 0.04 0.02 0.02 

n-Pentane 2.05 0.35 0.25 0.06 0.03 0.01 0.01 

Hexanes (C6) 2.76 0.65 0.47 0.13 0.06 0.02 0.02 

Heptanes (C7) 1.69 0.53 0.38 0.12 0.06 0.03 0.03 

Octanes (C8) 1.49 0.61 0.45 0.15 0.08 0.03 0.03 

Nonanes (C9) 1.15 0.62 0.47 0.16 0.09 0.03 0.03 

Decanes (C10) 1.03 0.72 0.57 0.22 0.14 0.05 0.05 

Undecanes (C11) 1.07 0.96 0.81 0.35 0.25 0.11 0.09 

Dodecanes (C12) 1.05 1.12 1.00 0.47 0.39 0.20 0.14 

Tridecanes (C13) 1.27 1.51 1.40 0.71 0.68 0.37 0.26 

Tetradecanes (C14) 1.35 1.72 1.63 0.87 0.91 0.52 0.37 

Pentadecanes (C15) 1.37 1.80 1.71 0.94 1.04 0.62 0.43 

Hexadecanes (C16) 1.53 2.06 1.97 1.08 1.24 0.75 0.51 

Heptadecanes (C17) 1.50 2.06 1.96 1.06 1.26 0.76 0.51 

Octadecanes (C18) 1.46 2.02 1.93 1.03 1.24 0.75 0.49 

Nonadecanes (C19) 1.12 1.59 1.50 0.79 0.89 0.58 0.37 

Eicosanes (C20) 1.31 1.72 1.65 0.91 1.22 0.69 0.43 

Heneicosanes (C21) 1.28 1.97 1.83 0.87 1.00 0.65 0.40 

Docosanes (C22) 1.19 1.72 1.66 0.79 1.14 0.62 0.38 

Triacosanes (C23) 1.10 1.57 1.53 0.69 0.96 0.58 0.34 

Tetracosanes (C24) 1.08 1.58 1.51 0.68 0.94 0.57 0.34 

Pentacosanes (C25) 1.04 1.52 1.48 0.62 0.91 0.55 0.32 

Hexacosanes (C26) 0.92 1.36 1.32 0.54 0.81 0.49 0.28 

Heptacosanes (C27) 0.93 1.41 1.36 0.53 0.83 0.50 0.28 

Octacosanes (C28) 0.97 1.38 1.33 0.54 0.87 0.49 0.27 

Nonacosanes (C29) 0.94 1.56 1.50 0.50 0.82 0.54 0.30 

Methylcyclopentane 0.54 0.17 0.12 0.04 0.03 0.01 0.01 

Benzene 0.20 0.04 0.03 0.01 <0.01 <0.01 <0.01 

Cyclohexane 0.45 0.15 0.12 0.04 0.02 0.01 0.01 

Methylcyclohexane 0.70 0.27 0.20 0.07 0.03 0.01 0.01 

Toluene 0.40 0.12 0.16 0.02 0.01 <0.01 <0.01 

Ethylbenzene 0.08 0.04 0.03 0.01 <0.01 <0.01 <0.01 
Meta and para-
xylene 0.34 0.16 0.12 0.04 0.02 <0.01 <0.01 

Ortho-xylene 0.10 0.05 0.04 0.01 0.01 <0.01 <0.01 

Trimethylbenzene 0.13 0.09 0.08 0.03 0.02 0.01 0.01 

Table E-6: Light ends (C1-C30) of CLWB weathering under moderate agitation conditions 
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 COMPONENT 
0 Hours 
(WT%) 

6 Hours 
(WT%) 

I Day 
(WT%) 

5 Days 
(WT%) 

Methane <0.01 <0.01 <0.01 <0.01 

Ethane <0.01 <0.01 <0.01 <0.01 

Propane 0.02 <0.01 <0.01 <0.01 

Isobutane 0.06 0.01 <0.01 <0.01 

n-Butane 0.33 0.05 0.01 <0.01 

Isopentane 1.85 0.38 0.11 0.01 

n-Pentane 2.05 0.33 0.08 <0.01 

Hexanes (C6) 2.76 0.25 0.18 0.01 

Heptanes (C7) 1.69 0.19 0.17 0.02 

Octanes (C8) 1.49 0.17 0.22 0.02 

Nonanes (C9) 1.15 0.14 0.25 0.02 

Decanes (C10) 1.03 0.16 0.33 0.04 

Undecanes (C11) 1.07 0.19 0.49 0.10 

Dodecanes (C12) 1.05 0.21 0.63 0.19 

Tridecanes (C13) 1.27 0.28 0.87 0.38 

Tetradecanes (C14) 1.35 0.32 1.00 0.58 

Pentadecanes (C15) 1.37 0.35 1.04 0.71 

Hexadecanes (C16) 1.53 0.42 1.17 0.88 

Heptadecanes (C17) 1.50 0.44 1.16 0.91 

Octadecanes (C18) 1.46 0.46 1.12 0.90 

Nonadecanes (C19) 1.12 0.35 0.86 0.70 

Eicosanes (C20) 1.31 0.42 1.00 0.82 

Heneicosanes (C21) 1.28 0.41 0.97 0.81 

Docosanes (C22) 1.19 0.40 0.89 0.73 

Triacosanes (C23) 1.10 0.38 0.80 0.65 

Tetracosanes (C24) 1.08 0.38 0.79 0.65 

Pentacosanes (C25) 1.04 0.37 0.75 0.60 

Hexacosanes (C26) 0.92 0.33 0.66 0.55 

Heptacosanes (C27) 0.93 0.33 0.67 0.55 

Octacosanes (C28) 0.97 0.35 0.69 0.57 

Nonacosanes (C29) 0.94 0.34 0.67 0.55 

Methylcyclopentane 0.54 0.15 0.06 0.01 

Benzene 0.20 0.04 0.01 <0.01 

Cyclohexane 0.45 0.14 0.05 <0.01 

Methylcyclohexane 0.70 0.25 0.10 0.01 

Toluene 0.40 0.13 0.04 <0.01 

Ethylbenzene 0.08 0.04 0.01 <0.01 
Meta and para-
xylene 0.34 0.16 0.06 <0.01 

Ortho-xylene 0.10 0.05 0.02 <0.01 

Trimethylbenzene 0.13 0.09 0.05 0.01 

Table E-7: Light ends (C1-C30) of CLWB used for dispersant effectiveness tests (weathering under mild agitation conditions) 
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Table F-13: AWB Static - BTEX and C6-C10 water data at 0.5 m 

Sa
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Xy
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(T
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F1
 (C

6-
C1

0)
 B

TE
X

C6
-C

10

S1-2H-L1-W40-1 37 18 0.71 3.8 1.2 5 <100 <100
S1-2H-L1-W40-2 29 14 0.53 3 1 4 <100 <100
S1-2H-L1-W40-3 30 15 0.55 3.2 1.1 4.3 <100 <100
S1-4H-L1-W40-1 28 13 0.49 2.8 0.88 3.7 <100
S1-4H-L1-W40-2 30 14 0.5 2.9 0.99 3.9 <100
S1-4H-L1-W40-3 29 14 0.5 2.9 1 3.9 <100
S1-6H-L1-W40-1 21 11 0.4 2.3 0.76 3 <100 <100
S1-6H-L1-W40-2 25 13 0.49 2.7 0.89 3.6 <100 <100
S1-6H-L1-W40-3 23 11 0.43 2.4 0.81 3.2 <100 <100
S1-12H-L1-W40-1 27 13 0.59 3.1 1 4.2 <100 <100
S1-12H-L1-W40-2 28 14 0.61 3.3 1.1 4.4 <100 <100
S1-12H-L1-W40-3 28 14 0.58 3.2 1.1 4.3 <100 <100
S1-1D-L1-W40-1 180 110 3.3 21 7.1 28 <100 410
S1-1D-L1-W40-2 200 110 3.5 22 7.6 29 <100 410
S1-1D-L1-W40-3 190 110 3.4 21 7.4 29 <100 300
S1-2D-L1-W40-1 250 160 4.9 33 11 44 <100 490
S1-2D-L1-W40-2 260 170 5.2 35 11 46 <100 450
S1-2D-L1-W40-3 250 170 5.3 35 11 46 120 600
S1-4D-L1 350 250 8.7 50 17 68 120 790
S1-6D-L1 400 290 9.4 53 20 73 <100 750
S1-8D-L1 450 360 14 73 30 100 260 1200
S1-10D-L1 390 300 9.3 42 22 64 370 1100
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Table F-14: AWB Static - BTEX and C6-C10 water data at 1.0 m 

Sa
m
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 (C
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0)
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X

C6
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10

S1 2H L2 W40-1 26 13 0.46 2.7 0.93 3.7 <100 120
S1 2H L2 W40-2 23 12 0.46 2.8 0.87 3.6 <100 <100
S1 2H L2 W40-3 31 15 0.61 3.3 1.1 4.4 <100 <100
S1-4H-L2-W40-1 31 14 0.53 2.9 0.93 3.8 <100
S1-4H-L2-W40-2 30 14 0.54 3.1 0.95 4 <100
S1-4H-L2-W40-3 31 15 0.56 3.1 1.1 4.2 <100
S1-6H-L2-W40-1 30 14 0.53 2.9 0.94 3.8 <100 <100
S1-6H-L2-W40-3 16 7.8 <0.40 1.6 0.63 2.2 <100 <100
S1-12H-L2-W40-1 25 11 0.42 2.4 0.86 3.2 <100 <100
S1-12H-L2-W40-2 27 13 0.61 3.3 1 4.3 <100 <100
S1-12H-L2-W40-3 25 12 0.54 3 1 4 <100 <100
S1-1D-L2-W40-1 210 120 3.9 24 8.4 33 <100 340
S1-1D-L2-W40-2 220 130 3.9 25 8.4 33 <100 450
S1-1D-L2-W40-3 210 130 3.9 25 8.4 33 <100 440
S1-2D-L2-W40-1 230 140 4.9 30 10 40 340 750
S1-2D-L2-W40-2 260 160 5.3 33 11 44 <100 440
S1-2D-L2-W40-3 830 500 16 110 33 140 340 1800
S1-4D-L2 330 240 8.3 49 17 66 <100 750
S1-6D-L2 390 290 9.9 57 21 78 470 1200
S1-8D-L2 460 360 13 70 28 98 240 1200
S1-10D-L2 370 280 8.4 38 22 60 <100 780
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Table F-15: AWB Static - BTEX and C6-C10 water data at 1.5 m 
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S1-2H L3 W40-1 0.6 0.72 <0.40 <0.80 <0.40 <0.80 <100 <100
S1-2H-L3-W40-2 0.62 0.8 <0.40 <0.80 <0.40 <0.80 <100 <100
S1-2H-L3-W40-3 0.61 0.76 <0.40 <0.80 <0.40 <0.80 <100 <100
S1-4H-L3-W40-1 6.7 3.3 <0.40 1.5 0.59 2.1 <100 <100
S1-4H-L3-W40-2 6.6 3.1 <0.40 1.1 0.44 1.5 <100 <100
S1-4H-L3-W40-3 8.2 4 <0.40 1.1 0.44 1.5 <100 <100
S1-6H-L3-W40-1 15 7 <0.40 1.7 0.58 2.3 <100 <100
S1-6H-L3-W40-2 15 6.9 <0.40 1.8 0.56 2.3 <100 <100
S1-6H-L3-W40-3 15 7 <0.40 1.8 0.58 2.4 <100 <100
S1-12H-L3-W40-1 23 11 0.46 2.5 0.89 3.3 <100 <100
S1-12H-L3-W40-2 23 11 0.48 2.5 0.87 3.4 <100 <100
S1-12H-L3-W40-3 23 10 <0.40 2.2 0.83 3.1 <100 <100
S1-1D-L3-W40-1 310 180 5.5 35 12 47 <100 600
S1-1D-L3-W40-2 300 170 5.2 34 11 45 <100 570
S1-1D-L3-W40-3 300 170 5.3 34 12 45 <100 550
S1-2D-L3-W40-1 270 170 5.8 35 12 46 220 700
S1-2D-L3-W40-2 240 160 5.2 32 11 43 230 680
S1-2D-L3-W40-3 250 160 5.6 34 11 45 280 740
S1-4D-L3 350 250 8.9 56 19 75 150 840
S1-6D-L3 430 320 11 64 24 88 360 1200
S1-8D-L3 320 260 10 54 22 76 390 1100
S1-10D-L3 370 270 7.8 35 20 55 <100 610
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Table F-16: AWB Mild Conditions - BTEX and C6-C10 water data at 0.5 m 

Sa
m

pl
e 

Po
in

t

Be
nz

en
e

To
lu

en
e

Et
hy

lb
en

ze
ne

m
 &

 p
-X

yl
en

e

o-
Xy

le
ne

Xy
le

ne
s 

(T
ot

al
)

F1
 (C

6-
C1

0)
 B

TE
X

C6
-C

10

S2-2H-L1-W40-1 170 73 1.9 11 3.4 14
S2-2H-L1-W40-2 140 62 1.9 11 3.2 14
S2-2H-L1-W40-3 150 63 1.9 11 3.4 14
S2-4H-L1-W40-2 270 130 3.3 20 6 26 <100 480
S2-4H-L1-W40-3 250 110 3 18 5.6 24 <100 380
S2-6H-L1-W40-1 310 140 3.7 23 7.5 31 120 600
S2-6H-L1-W40-2 300 140 3.7 23 7.2 30 <100 520
S2-6H-L1-W40-3 290 140 3.8 23 <0.40 23 <100 460
S2-12H-L1-W40-1 490 250 8.2 47 15 62 140 960
S2-12H-L1-W40-2 510 260 8.3 48 15 64 120 960
S2-12H-L1-W40-3 520 270 8.7 50 16 65 150 1000
S2-1D-L1-W40-1 660 360 10 61 22 83 210 1300
S2-1D-L1-W40-2 690 400 11 70 23 92 <100 1200
S2-1D-L1-W40-3 830 460 13 85 26 110 <100 880
S2-2D-L1-W40-1 790 480 16 110 34 140 360 1800
S2-2D-L1-W40-2 830 520 17 110 36 150 280 1800
S2-2D-L1-W40-3 780 480 16 100 34 140 290 1700
S2-4D-L1 800 540 20 120 40 160 480 2000
S2-6D-L1 350 260 9.7 60 21 81 480 1200
S2-8D-L1 120 110 4.7 30 11 41 180 460
S2-10D-L1 87 72 2.8 16 8.4 25 230 410
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Table F-17: AWB Mild Conditions - BTEX and C6-C10 water data at 1.0 m 
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S2-2H-L2-W40-1 150 73 1.9 12 3.6 15
S2-2H-L2-W40-2 150 72 1.9 12 3.5 15
S2-2H-L2-W40-3 150 73 1.9 12 3.6 16
S2-4H-L2-W40-1 260 120 3 20 6 26 450
S2-4H-L2-W40-2 290 140 3.4 22 6.5 28 480
S2-6H-L2-W40-1 290 140 4.2 25 7.7 32 <100 430
S2-6H-L2-W40-2 300 140 3.7 24 7.5 32 <100 560
S2-6H-L2-W40-3 290 140 3.5 22 7.3 29 <100 470
S2-12H-L2-W40-1 510 260 8.4 49 16 65 300 1100
S2-12H-L2-W40-2 500 260 8.2 49 15 64 240 1100
S2-12H-L2-W40-3 500 260 8 48 15 63 190 1000
S2-1D-L2-W40-1 680 380 13 75 24 99 <100 1200
S2-1D-L2-W40-2 670 380 11 68 23 90 <100 1100
S2-1D-L2-W40-3 650 370 11 64 22 86 <100 1100
S2-2D-L2-W40-1 820 500 17 110 36 150 <100 1600
S2-2D-L2-W40-2 800 490 16 110 35 140 360 1800
S2-2D-L2-W40-3 790 490 16 110 35 140 420 1900
S2-4D-L2 720 510 18 110 38 150 <100 1300
S2-6D-L2 330 250 9.1 55 20 75 200 860
S2-8D-L2 160 130 5.7 37 13 50 120 470
S2-10D-L2 84 68 2.6 15 6.2 21 <100 190
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Table F-18:  AWB Mild Conditions - BTEX and C6-C10 water data at 1.5 m 
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S2-2H-L3-W40-1 130 64 1.7 11 3.1 14
S2-2H-L3-W40-2 140 65 1.6 11 3.2 14
S2-2H-L3-W40-3 130 62 1.6 10 3 13
S2-4H-L3-W40-1 250 120 2.7 18 5.6 24 360
S2-4H-L3-W40-2 250 120 2.9 18 5.8 24 490
S2-4H-L3-W40-3 260 120 3.1 19 5.8 25 470
S2-6H-L3-W40-1 290 140 4 23 7.6 31 <100 380
S2-6H-L3-W40-2 290 140 4.1 24 7.5 32 <100 410
S2-6H-L3-W40-3 290 140 4.1 23 7.6 31 <100 410
S2-12H-L3-W40-1 480 250 8 46 14 60 <100 860
S2-12H-L3-W40-2 490 250 7.9 47 15 61 <100 910
S2-12H-L3-W40-3 490 250 8.2 47 15 61 170 980
S2-1D-L3-W40-1 680 370 12 70 24 94 <100 1000
S2-1D-L3-W40-2 630 360 11 64 21 85 <100 1200
S2-1D-L3-W40-3 670 370 12 72 24 96 <100 950
S2-2D-L3-W40-1 780 480 16 110 33 140 190 1600
S2-2D-L3-W40-2 800 480 16 110 34 140 470 1900
S2-2D-L3-W40-3 770 470 16 110 33 140 390 1800
S2-4D-L3 560 410 14 89 31 120 <100 1100
S2-6D-L3 330 240 8.8 55 20 75 450 1100
S2-8D-L3 130 110 4.3 28 10 38 <100 240
S2-10D-L3 84 66 2.5 14 6 20 <100 210
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Table F-19: AWB Moderate Conditions - BTEX and C6-C10 water data at 0.5 m 
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S3-2H-L1-W40-1 990 590 20 130 38 170
S3-2H-L1-W40-2 970 570 20 130 37 170
S3-2H-L1-W40-3 950 560 19 130 36 160
S3-4H-L1-W40-1 210 130 4.3 27 9.5 37 <100 410
S3-4H-L1-W40-2 880 54 1.9 12 3.7 15 1800 2800
S3-4H-L1-W40-3 900 54 1.8 12 3.7 16 1600 2500
S3-6H-L1-W40-1 710 390 14 87 32 120 150 1400
S3-6H-L1-W40-2 540 300 10 69 24 93 <100 1000
S3-6H-L1-W40-3 870 510 19 120 39 160 310 1900
S3-12H-L1-W40-1 650 400 15 95 32 130 160 1300
S3-12H-L1-W40-2 680 410 15 98 33 130 280 1500
S3-12H-L1-W40-3 660 390 14 91 32 120 210 1400
S3-1D-L1-W40-1 500 400 16 110 33 140 160 1300
S3-1D-L1-W40-2 520 410 17 110 33 140 480 1600
S3-1D-L1-W40-3 520 410 17 110 34 140 480 1600
S3-2D-L1-W40-1 210 250 13 85 28 110 240 820
S3-2D-L1-W40-2 200 240 12 81 28 110 <100 650
S3-2D-L1-W40-3 200 240 12 81 27 110 220 780
S3-4D-L1 44 100 6.1 39 14 53 <100 260
S3-6D-L1 17 64 5 32 12 43 <100 180
S3-8D-L1 5 41 4.5 32 11 43 210 310
S3-10D-L1 1.8 9.9 1.4 8.1 2.8 11 <100 <100
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Table F-20: AWB Moderate Conditions - BTEX and C6-C10 water data at 1.0 m 
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S3-2H-L2-W40-1 880 520 17 110 33 140
S3-2H-L2-W40-2 880 510 17 110 32 150
S3-2H-L2-W40-3 850 500 17 110 32 150
S3-4H-L2-W40-1 970 580 20 130 37 170 650 2400
S3-4H-L2-W40-2 960 570 19 130 36 160 550 2300
S3-4H-L2-W40-3 930 550 19 120 35 160 710 2400
S3-6H-L2-W40-1 790 500 18 110 34 140 100 1500
S3-6H-L2-W40-2 810 520 18 110 35 150 160 1700
S3-6H-L2-W40-3 780 490 17 100 33 140 140 1600
S3-12H-L2-W40-1 790 530 22 130 41 170 820 2300
S3-12H-L2-W40-2 770 510 21 120 39 160 740 2200
S3-12H-L2-W40-3 730 440 16 100 36 140 420 1700
S3-1D-L2-W40-1 500 400 16 110 33 140 200 1300
S3-1D-L2-W40-2 520 420 17 110 35 150 290 1400
S3-1D-L2-W40-3 530 420 17 110 34 140 390 1500
S3-2D-L2-W40-1 190 240 12 80 26 110 340 880
S3-2D-L2-W40-2 190 230 12 79 27 110 240 780
S3-2D-L2-W40-3 200 250 12 82 28 110 200 770
S3-4D-L2 48 110 6.7 45 15 59 120 340
S3-6D-L2 14 53 4.1 26 9.6 36 170 280
S3-8D-L2 4.9 37 4.3 31 9.7 40 <100 150
S3-10D-L2 2.1 12 1.5 9.4 3.5 13 <100 <100



 

Fate and Behavior Study Final Report F-22 11/08/13 

Table F-21:  AWB Moderate Conditions - BTEX and C6-C10 water data at 1.5 m 
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S3-2H-L3-W40-1 770 440 15 98 28 130
S3-2H-L3-W40-2 800 460 15 100 29 130
S3-2H-L3-W40-3 760 440 14 95 28 120
S3-4H-L3-W40-1 920 540 18 120 35 150 790 2400
S3-4H-L3-W40-2 910 540 18 120 34 150 580 2200
S3-4H-L3-W40-3 930 560 19 120 36 160 720 2400
S3-6H-L3-W40-1 810 490 18 110 33 140 160 1600
S3-6H-L3-W40-2 780 480 17 100 34 140 130 1500
S3-6H-L3-W40-3 830 510 18 110 35 140 160 1700
S3-12H-L3-W40-1 750 500 21 130 39 170 770 2200
S3-12H-L3-W40-2 740 490 20 120 38 160 530 1900
S3-12H-L3-W40-3 500 260 <0.40 49 15 64 1200 2000
S3-1D-L3-W40-1 500 410 17 110 33 140 320 1400
S3-1D-L3-W40-2 530 430 17 110 35 150 150 1300
S3-1D-L3-W40-3 520 420 17 110 34 150 210 1300
S3-2D-L3-W40-1 190 240 12 82 26 110 150 690
S3-2D-L3-W40-2 180 230 12 79 25 100 190 720
S3-2D-L3-W40-3 190 240 12 81 27 110 340 880
S3-4D-L3 54 120 8.1 53 17 70 220 470
S3-6D-L3 15 55 4.2 27 10 37 120 230
S3-8D-L3 4.4 31 3.9 26 8.8 35 110 180
S3-10D-L3 2.6 12 1.4 9.2 3.3 12 <100 110
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Table F-22: CLWB Static Conditions - BTEX and C6-C10 water data at 1.0 m 
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S9B-2H-W40-1 34 17 0.74 3.3 1.3 4.6
S9B-2H-W40-2 27 13 0.58 2.6 1.1 3.7
S9B-2H-W40-3 33 16 0.72 3.2 1.2 4.5
S9B-4H-W40-1 42 21 0.87 4 1.6 5.6
S9B-4H-W40-2 41 21 0.84 4 1.5 5.5
S9B-4H-W40-3 41 21 0.84 3.9 1.5 5.4
S9B-6H-W40 1 44 22 0.9 4.1 1.7 5.8
S9B-6H-W40 2 45 22 0.92 4.3 1.7 6
S9B-6H-W40 3 41 22 0.87 4.6 1.8 6.4
S9B-12H 86 40 1.8 8 3.3 11 <100 150
S9B-24H 200 100 4.7 21 9 30 220 550
S9B-2D 300 190 8.7 38 17 54 <100 510
S9B-4D 430 280 13 37 27 63 220 1000
S9B-6D 500 340 13 21 28 49 140 1000
S9B-8D 430 310 17 22 34 56 430 1200
S9B 9D 490 360 19 22 41 63 <100 970
S9B 10D 520 370 20 20 41 61 <100 980
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Table F-23: CLWB Mild Conditions - BTEX and C6-C10 water data at 1.0 m 
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S9C-2H-W40-1 180 93 3.9 18 6.6 24
S9C-2H-W40-2 180 92 3.8 17 6.6 24
S9C-2H-W40-3 170 86 3.5 16 6.3 23
S9C-4H-W40-1 300 150 6.1 29 11 40
S9C-4H-W40-2 310 160 6.2 30 12 41
S9C-4H-W40-3 300 150 6 29 11 40
S9C-6H-W40 1 370 210 8.4 43 16 59
S9C-6H-W40 2 370 210 8.3 43 16 58
S9C-6H-W40 3 380 210 8.5 43 16 59
S9C-12H 510 260 12 54 22 76 <100 870
S9C-24H 570 320 16 75 30 110 180 1200
S9C-2D 610 460 23 120 47 160 <100 1100
S9C-4D 320 250 14 66 30 95 140 810
S9C-6D 190 130 6.5 27 17 44 190 570
S9C-8D 30 24 1.8 6.3 4.4 11 <100 <100
S9C 9D 25 23 1.7 6.6 4.7 11 220 280
S9C 10D 20 20 1.4 6.2 4.3 11 <100 <100
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Table F-24: CLWB Moderate Conditions - BTEX and C6-C10 water data at 1.0 m 
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S9A-2H-W40-1 1300 790 43 200 76 270
S9A-2H-W40-2 1300 810 45 210 78 280
S9A-2H-W40-3 1300 800 44 210 77 280
S9A-4H-W40-1 1600 980 56 260 98 360
S9A-4H-W40-2 1600 1100 58 270 100 370
S9A-4H-W40-3 1600 1100 58 270 100 370
S9A-6H-W40-1 1300 960 50 250 93 340
S9A-6H-W40-2 1400 950 50 250 92 340
S9A-6H-W40-3 1400 940 48 240 91 330
S9A-12H 1100 750 40 200 77 280 1800 4000
S9A-24H 650 410 22 110 44 150 830 2100
S9A-2D 230 210 12 62 26 88 <100 550
S9A-4D 14 22 2.1 10 5 15 <100 <100
S9A-6D 5.9 8.6 0.71 3.7 1.8 5.5 <100 <100
S9A-8D 6.2 11 0.94 5.6 2.6 8.2 <100 <100
S9A 9D 5.6 9.5 1 4.1 2 6 <100 <100
S9A 10D 8.4 13 1.3 5.5 2.5 8 <100 <100
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Table F-25: AWB Static Conditions – TPH at 0.5 m (L1 series), 1.0 m (L2 series), and 1.5 m (L3 series) 

Sample Point
Total Petroleum 

Hydrocarbon
S1-2H-L1-W500 <2.0
S1-6H-L1-W500 <2.0
S1-12H-L1-W500 <2.0
S1-1D-L1-W500 <2.0
S1-2D-L1-W500 2.7
S1-4D-L1 <2.0
S1-6D-L1 <2.0
S1-8D-L1 <2.0

S1-2H L2 W500 <2.0
S1-6H-L2-W500 <2.0
S1-12H-L2-W500 <2.0
S1-1D-L2-W500 <2.0
S1-2D-L2-W500 <2.0
S1-4D-L2 <2.0
S1-6D-L2 <2.0
S1-8D-L2 <2.0

S1-2H L3-W500 <2.0
S1-6H-L3-W500 <2.0
S1-12H-L3-W500 <2.0
S1-1D-L3-W500 <2.0
S1-2D-L3-W500 <2.0
S1-4D-L3 <2.0
S1-6D-L3 <2.0
S1-8D-L3 <2.0
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Table F-26: AWB Mild Conditions – TPH at 0.5 m (L1 series), 1.0 m (L2 series), and 1.5 m (L3 series) 

Sample Point
Total Petroleum 

Hydrocarbon
S2-4H-L1-W500 <2.0
S2-12H-L1-W500 <2.0
S2-1D-L1-W500 <2.0
S2-2D-L1-W500 2.9
S2-4D-L1 2.2
S2-6D-L1 <2.0
S2-8D-L1 <2.0

S2-2H-L2-W500 <2.0
S2-12H-L2-W500 2.8
S2-1D-L2-W500 <2.0
S2-2D-L2-W500 3.3
S2-4D-L2 <2.0
S2-6D-L2 <2.0
S2-8D-L2 <2.0

S2-2H-L3-W500 <2.0
S2-12H-L3-W500 <2.0
S2-1D-L3-W500 <2.0
S2-2D-L3-W500 3.7
S2-4D-L3 2
S2-6D-L3 <2.0
S2-8D-L3 <2.0
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Table F-27: AWB Moderate Conditions – TPH at 0.5 m (L1 series), 1.0 m (L2 series), and 1.5 m (L3 series

Sample Point
Total Petroleum 

Hydrocarbon
S3-2H-L1-W500 58
S3-4H-L1-W500 30
S3-12H-L1-W500 15
S3-1D-L1-W500 10
S3-2D-L1-W500 7.5
S3-4D-L1 4
S3-6D-L1 3
S3-8D-L1 3.4

S3-2H-L2-W500 21
S3-4H-L2-W500 19
S3-12H-L2-W500 13
S3-1D-L2-W500 11
S3-2D-L2-W500 6.8
S3-4D-L2 4.4
S3-6D-L2 3.3
S3-8D-L2 3.6

S3-2H-L3-W500 19
S3-4H-L3-W500 20
S3-12H-L3-W500 12
S3-1D-L3-W500 9.9
S3-2D-L3-W500 7.5
S3-4D-L3 4.4
S3-6D-L3 3.4
S3-8D-L3 3.6
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Table F-28: TPH measured in water samples at 1.0 m - CLWB Static Conditions (S9B series), Mild Conditions (S9C series), and 
Moderate Conditions (S9A series) 

Sample Point
Total Petroleum 

Hydrocarbon
S9A-2H-W500 120
S9A-4H-W500 42
S9A-6H-W500 20
S9A-12H 8.4
S9A-24H 5.3
S9A-2D 4.2
S9A-4D 2.7
S9A-6D <2.0
S9A-8D <2.0
S9A 9D <2.0
S9A 10D <2.0

S9B-2H-W500 <2.0
S9B-4H-W500 <2.0
S9B-6H-W500 <2.0
S9B-12H <2.0
S9B-24H <2.0
S9B-2D <2.0
S9B-4D <2.0
S9B-6D 2.1
S9B-8D <2.0
S9B 9D 2.1
S9B 10D <2.0

S9C-2H-W500 <2.0
S9C-4H-W500 <2.0
S9C-6H-W500 <2.0
S9C-12H <2.0
S9C-24H 4.6
S9C-2D <2.0
S9C-4D <2.0
S9C-6D <2.0
S9C-8D <2.0
S9C 9D <2.0
S9C 10D <2.0
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