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APPENDIX C.4:  INORGANICS IN GROUNDWATER

Expert Opinion of John A. Connor, P.E., P.G., BCEE and Shawn M. Paquette, P.E., BCEE 
Concerning Potential Groundwater Impacts Associated with Oilfield Operations at 

Sterling Sugars Tract, Lafourche Parish, Louisiana

Sterling Sugars, Inc. vs. Amerada Hess Corporation et al.
17th Judicial District Court, Parish of Lafourche, State of Louisiana, Docket No. 100091, Division "D"

ANALYTE: Alkalinity, 
bicarbonate

Alkalinity, 
bicarbonate

Alkalinity, 
bicarbonate

Alkalinity, 
carbonate

Alkalinity, 
carbonate

Alkalinity, 
carbonate

Alkalinity, 
phenolphthalein

Alkalinity, total 
(as CaCO3)

Alkalinity, total 
(as CaCO3)

ANALYTICAL METHOD: SM2320 SM2320B SM2320B SM2320 SM2320B SM2320B SM2320B SM2320B SM2320B
LABORATORY: Pace Element Pace Pace Element Pace Element Element Pace

Sample 
Location

Screen 
Interval
(ft bgs)

Sampled By Collection Date Sample 
Type mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L

DB-1 154-184 CRA 06 Feb 2014 N -- -- 322 -- -- <2 -- -- 322
DB-1 154-184 ICON 06 Feb 2014 N -- 305 -- -- <10 -- -- -- --
DB-2 160-190 CRA 10 Feb 2014 N -- -- 481 -- -- <2 -- -- 481
DB-2 160-190 ICON 10 Feb 2014 N -- 480 -- -- <10 -- -- -- --

GW-02 10-20 CRA 29 Dec 2014 N 355 -- -- <2 -- -- -- -- --
GW-02 10-20 CEI 29 Dec 2014 N -- 353 -- -- <10 -- -- -- --
GW-04 14-24 CRA 29 Dec 2014 N 160 -- -- <2 -- -- -- -- --
GW-04 14-24 CEI 29 Dec 2014 N -- 790 -- -- -- -- -- -- --
GW-04 14-24 CEI 29 Dec 2014 N -- -- -- -- <10 -- -- -- --
GW-06 10-20 CRA 23 Dec 2014 N 1030 -- -- <2 -- -- -- -- --
GW-06 10-20 CEI 23 Dec 2014 N -- 993 -- -- <10 -- -- -- --
GW-09 12-22 CRA 29 Dec 2014 N 390 -- -- <2 -- -- -- -- --
GW-09 12-22 CEI 29 Dec 2014 N -- 398 -- -- <10 -- -- -- --
GW-11 30-40 CRA 29 Dec 2014 N 1110 -- -- <2 -- -- -- -- --
GW-11 30-40 CEI 29 Dec 2014 N -- 968 -- -- <10 -- -- -- --
GW-16 12-22 CRA 22 Dec 2014 N 322 -- -- <2 -- -- -- -- --
GW-16 12-22 CEI 22 Dec 2014 N -- 422 -- -- <10 -- -- -- --
GW-17 8-13 CRA 15 Dec 2014 N 440 -- -- <2 -- -- -- -- --
GW-17 8-13 CRA 15 Dec 2014 N -- -- -- -- -- -- -- -- --

GW-17N 9-19 CRA 03 Feb 2015 N 674 -- -- <2 -- -- -- -- --
GW-17N 9-19 CEI 03 Feb 2015 N -- 602 -- -- <10 -- -- 602 --
GW-19D 24-34 CRA 23 Dec 2014 N 1240 -- -- <2 -- -- -- -- --
GW-19D 24-34 CEI 23 Dec 2014 N -- 1380 -- -- <20 -- -- -- --
GW-19S 9-14 CRA 22 Dec 2014 N 580 -- -- <2 -- -- -- -- --
GW-19S 9-14 CEI 22 Dec 2014 N -- 598 -- -- <10 -- -- -- --
GW-23 10-15 CRA 15 Dec 2014 N 1200 -- -- <2 -- -- -- -- --
GW-28 10-15 CEI 21 Jan 2015 N -- 403 -- -- <10 -- -- -- --

GW-31D 17-22 CRA 29 Dec 2014 N 626 -- -- <2 -- -- -- -- --
GW-31S  8-13 CRA 22 Dec 2014 N 331 -- -- <2 -- -- -- -- --
GW-31S  8-13 CRA 22 Dec 2014 N -- -- -- -- -- -- -- -- --
GW-36 10-20 CRA 16 Dec 2014 N 902 -- -- <2 -- -- -- -- --
GW-36 10-20 CEI 16 Dec 2014 N -- 758 -- -- <10 -- <10 758 --
GW-37 10-20 CRA 16 Dec 2014 N 902 -- -- <2 -- -- -- -- --
GW-37 10-20 CRA 16 Dec 2014 N -- -- -- -- -- -- -- -- --

Note:  bgs = below ground surface; CEI = Coastal Environments, Inc.; CRA = Conestoga-Rovers and Associates; Dup. = Duplicate Sample; ICON = ICON Environmental Services; N = normal sample.
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APPENDIX C.4:  INORGANICS IN GROUNDWATER

Expert Opinion of John A. Connor, P.E., P.G., BCEE and Shawn M. Paquette, P.E., BCEE 
Concerning Potential Groundwater Impacts Associated with Oilfield Operations at 

Sterling Sugars Tract, Lafourche Parish, Louisiana

Sterling Sugars, Inc. vs. Amerada Hess Corporation et al.
17th Judicial District Court, Parish of Lafourche, State of Louisiana, Docket No. 100091, Division "D"

ANALYTE: Alkalinity, 
bicarbonate

Alkalinity, 
bicarbonate

Alkalinity, 
bicarbonate

Alkalinity, 
carbonate

Alkalinity, 
carbonate

Alkalinity, 
carbonate

Alkalinity, 
phenolphthalein

Alkalinity, total 
(as CaCO3)

Alkalinity, total 
(as CaCO3)

ANALYTICAL METHOD: SM2320 SM2320B SM2320B SM2320 SM2320B SM2320B SM2320B SM2320B SM2320B
LABORATORY: Pace Element Pace Pace Element Pace Element Element Pace

Sample 
Location

Screen 
Interval
(ft bgs)

Sampled By Collection Date Sample 
Type mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L

GW-37 10-20 CEI 16 Dec 2014 N -- 755 -- -- <10 -- <10 755 --
GW-38 10-20 CRA 17 Dec 2014 N 1100 -- -- <2 -- -- -- -- --
GW-39 10-20 CRA 17 Dec 2014 N 1130 -- -- <2 -- -- -- -- --
GW-40 30-40 CRA 29 Dec 2014 Dup. 1890 -- -- <2 -- -- -- -- --
GW-40 30-40 CRA 29 Dec 2014 N 1710 -- -- <2 -- -- -- -- --
GW-40 30-40 CEI 29 Dec 2014 N -- 1440 -- -- <20 -- -- -- --
GW-41 28-38 CRA 30 Dec 2014 Dup. 1830 -- -- <2 -- -- -- -- --
GW-41 28-38 CRA 30 Dec 2014 N 1650 -- -- <2 -- -- -- -- --
GW-41 28-38 CEI 30 Dec 2014 N -- 1640 -- -- <20 -- -- -- --

GW-48D 31-41 CRA 22 Dec 2014 N 1340 -- -- <2 -- -- -- -- --
GW-48D 31-41 CEI 22 Dec 2014 N -- 1480 -- -- <20 -- -- -- --
GW-48S 12-22 CRA 19 Dec 2014 N 537 -- -- <2 -- -- -- -- --
GW-48S 12-22 CRA 19 Dec 2014 Dup. 548 -- -- <2 -- -- -- -- --
GW-48S 12-22 CEI 19 Dec 2014 N -- 528 -- -- <10 -- <10 528 --
GW-50D 31-41 CRA 17 Dec 2014 N 1180 -- -- <2 -- -- -- -- --
GW-50D 31-41 CEI 17 Dec 2014 N -- 1340 -- -- <20 -- <20 1340 --
GW-50S 11-21 CRA 17 Dec 2014 N -- -- -- -- -- -- -- -- --
GW-50S 11-21 CRA 17 Dec 2014 N 430 -- -- <2 -- -- -- -- --
GW-50S 11-21 CEI 17 Dec 2014 N -- 455 -- -- <10 -- <10 455 --
GW-51D 29-39 CRA 18 Dec 2014 N 1240 -- -- <2 -- -- -- -- --
GW-51D 29-39 CEI 18 Dec 2014 N -- 1520 -- -- <20 -- <20 1520 --
GW-51S 18-23 CRA 18 Dec 2014 N 709 -- -- <2 -- -- -- -- --
GW-51S 18-23 CEI 18 Dec 2014 N -- 688 -- -- <10 -- <10 688 --
GW-53D 18-28 CRA 19 Dec 2014 N 1290 -- -- <2 -- -- -- -- --
GW-53S 5-15 CRA 22 Dec 2014 N 859 -- -- <2 -- -- -- -- --
GW-53S 5-15 CEI 22 Dec 2014 N -- 1060 -- -- <10 -- -- -- --
GW-54D 18-28 CRA 18 Dec 2014 N 1130 -- -- <2 -- -- -- -- --
GW-54D 18-28 CEI 18 Dec 2014 N -- 1300 -- -- <20 -- <20 1300 --
GW-54S 5-15 CRA 18 Dec 2014 Dup. 1030 -- -- <2 -- -- -- -- --
GW-54S 5-15 CRA 18 Dec 2014 N 988 -- -- <2 -- -- -- -- --
GW-54S 5-15 CEI 18 Dec 2014 N -- 970 -- -- <10 -- <10 970 --

PD1 24-39 CRA 11 Feb 2014 N -- -- 1620 -- -- <2 -- -- 1620

Note:  bgs = below ground surface; CEI = Coastal Environments, Inc.; CRA = Conestoga-Rovers and Associates; Dup. = Duplicate Sample; ICON = ICON Environmental Services; N = normal sample.
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APPENDIX C.4:  INORGANICS IN GROUNDWATER

Expert Opinion of John A. Connor, P.E., P.G., BCEE and Shawn M. Paquette, P.E., BCEE 
Concerning Potential Groundwater Impacts Associated with Oilfield Operations at 

Sterling Sugars Tract, Lafourche Parish, Louisiana

Sterling Sugars, Inc. vs. Amerada Hess Corporation et al.
17th Judicial District Court, Parish of Lafourche, State of Louisiana, Docket No. 100091, Division "D"

ANALYTE: Alkalinity, 
bicarbonate

Alkalinity, 
bicarbonate

Alkalinity, 
bicarbonate

Alkalinity, 
carbonate

Alkalinity, 
carbonate

Alkalinity, 
carbonate

Alkalinity, 
phenolphthalein

Alkalinity, total 
(as CaCO3)

Alkalinity, total 
(as CaCO3)

ANALYTICAL METHOD: SM2320 SM2320B SM2320B SM2320 SM2320B SM2320B SM2320B SM2320B SM2320B
LABORATORY: Pace Element Pace Pace Element Pace Element Element Pace

Sample 
Location

Screen 
Interval
(ft bgs)

Sampled By Collection Date Sample 
Type mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L

PD1 24-39 ICON 11 Feb 2014 N -- 1740 -- -- <20 -- -- -- --
PD2 4-14 CRA 11 Feb 2014 N -- -- 455 -- -- <2 -- -- 455
PD2 4-14 ICON 11 Feb 2014 N -- 528 -- -- <10 -- -- -- --
RS-1 4-24 CRA 14 Feb 2014 N -- -- 438 -- -- <2 -- -- 438
RS-1 4-24 ICON 14 Feb 2014 N -- 475 -- -- <10 -- <10 475 --

RS-13  8-18 CRA 18 Feb 2014 N -- -- 718 -- -- <2 -- -- 718
RS-13  8-18 ICON 18 Feb 2014 N -- 1010 -- -- <10 -- -- -- --
RS-14 7-17 CRA 18 Feb 2014 N -- -- 788 -- -- <2 -- -- 788
RS-14 7-17 ICON 19 Feb 2014 N -- 818 -- -- <10 -- -- -- --
RS-15 10-20 CRA 19 Feb 2014 N -- -- 866 -- -- <2 -- -- 866
RS-15 10-20 ICON 19 Feb 2014 N -- 978 -- -- <10 -- -- -- --
RS-16 10-20 CRA 20 Feb 2014 N -- -- 446 -- -- <2 -- -- 446
RS-16 10-20 ICON 20 Feb 2014 N -- 525 -- -- <10 -- -- -- --
RS-17  8-18 CRA 20 Feb 2014 N -- -- 464 -- -- <2 -- -- 464
RS-17  8-18 ICON 20 Feb 2014 N -- 528 -- -- <10 -- -- -- --
RS-18 10-20 CRA 21 Feb 2014 N -- -- 385 -- -- <2 -- -- 385
RS-18 10-20 ICON 21 Feb 2014 N -- 480 -- -- <10 -- -- -- --
RS-19 10-20 CRA 24 Feb 2014 N -- -- 368 -- -- <2 -- -- 368
RS-19 10-20 ICON 24 Feb 2014 N -- 490 -- -- <10 -- <10 490 --
RS-20 10-20 CRA 25 Feb 2014 N -- -- <2 -- -- <2 -- -- 551
RS-20 10-20 ICON 25 Feb 2014 N -- 653 -- -- <10 -- <10 653 --
RS-21 12-22 CRA 25 Feb 2014 N -- -- 289 -- -- <2 -- -- 289
RS-21 12-22 ICON 25 Feb 2014 N -- 450 -- -- <10 -- <10 450 --
RS-22 12-22 CRA 27 Feb 2014 N -- -- 262 -- -- <2 -- -- 262
RS-22 12-22 CRA 06 Jan 2015 N 721 -- -- <2 -- -- -- -- --
RS-22 12-22 ICON 27 Feb 2014 N -- 518 -- -- <10 -- <10 518 --
RS-23 12-22 CRA 27 Feb 2014 N -- -- 560 -- -- 35 -- -- 595
RS-23 12-22 CRA 06 Jan 2015 N 863 -- -- <2 -- -- -- -- --
RS-23 12-22 ICON 27 Feb 2014 N -- 670 -- -- <10 -- <10 670 --
RS-24 12-22 CRA 27 Feb 2014 N -- -- 691 -- -- 35 -- -- 726
RS-24 12-22 CRA 06 Jan 2015 N 946 -- -- <2 -- -- -- -- --
RS-24 12-22 ICON 27 Feb 2014 N -- 805 -- -- <10 -- <10 805 --

Note:  bgs = below ground surface; CEI = Coastal Environments, Inc.; CRA = Conestoga-Rovers and Associates; Dup. = Duplicate Sample; ICON = ICON Environmental Services; N = normal sample.
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APPENDIX C.4:  INORGANICS IN GROUNDWATER

Expert Opinion of John A. Connor, P.E., P.G., BCEE and Shawn M. Paquette, P.E., BCEE 
Concerning Potential Groundwater Impacts Associated with Oilfield Operations at 

Sterling Sugars Tract, Lafourche Parish, Louisiana

Sterling Sugars, Inc. vs. Amerada Hess Corporation et al.
17th Judicial District Court, Parish of Lafourche, State of Louisiana, Docket No. 100091, Division "D"

ANALYTE: Arsenic Arsenic
Arsenic 

(dissolved) Barium Barium
Barium 

(dissolved)
Barium 

(true total)
Boron 

(dissolved) Cadmium Cadmium
Cadmium 

(dissolved)
ANALYTICAL METHOD: SW6010 SW6010B SW6010 SW6010 SW6010B SW6010 SW6010B SW6010 SW6010 SW6010B SW6010
LABORATORY: Pace Element Pace Pace Element Pace Element Pace Pace Element Pace

Sample 
Location

Screen 
Interval
(ft bgs)

Sampled By Collection Date Sample 
Type mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L

DB-1 154-184 CRA 06 Feb 2014 N 0.0687 -- -- 0.684 -- -- -- -- <0.005 -- --
DB-1 154-184 ICON 06 Feb 2014 N -- 0.084 -- -- 0.613 -- <46 -- -- <0.005 --
DB-2 160-190 CRA 10 Feb 2014 N 0.0526 -- -- 1.5 -- -- -- -- <0.005 -- --
DB-2 160-190 ICON 10 Feb 2014 N -- 0.051 -- -- 1.35 -- -- -- -- <0.005 --

GW-02 10-20 CRA 29 Dec 2014 N -- -- <0.01 -- -- 0.49 -- 0.15 -- -- <0.005
GW-02 10-20 CEI 29 Dec 2014 N -- <0.01 -- -- 0.832 -- -- -- -- -- --
GW-04 14-24 CRA 29 Dec 2014 N -- -- 0.023 -- -- 0.94 -- 0.55 -- -- <0.005
GW-04 14-24 CEI 29 Dec 2014 N -- 0.13 -- -- 1.51 -- -- -- -- -- --
GW-04 14-24 CEI 29 Dec 2014 N -- -- -- -- -- -- -- -- -- -- --
GW-06 10-20 CRA 23 Dec 2014 N -- -- 0.016 -- -- 0.79 -- 0.46 -- -- <0.005
GW-06 10-20 CEI 23 Dec 2014 N -- 0.036 -- -- 1.39 -- -- -- -- -- --
GW-09 12-22 CRA 29 Dec 2014 N -- -- <0.01 -- -- 15.3 -- 0.61 -- -- <0.005
GW-09 12-22 CEI 29 Dec 2014 N -- 0.08 -- -- 20.1 -- -- -- -- -- --
GW-11 30-40 CRA 29 Dec 2014 N -- -- 0.019 -- -- 0.63 -- 0.72 -- -- <0.005
GW-11 30-40 CEI 29 Dec 2014 N -- 0.017 -- -- 0.824 -- -- -- -- -- --
GW-16 12-22 CRA 22 Dec 2014 N -- -- <0.01 -- -- 21.8 -- 4 -- -- <0.005
GW-16 12-22 CEI 22 Dec 2014 N -- <0.01 -- -- 32 -- -- -- -- -- --
GW-17 8-13 CRA 15 Dec 2014 N -- -- <0.01 -- -- 12.5 -- 3.9 -- -- <0.005
GW-17 8-13 CRA 15 Dec 2014 N -- -- -- -- -- -- -- -- -- -- --

GW-17N 9-19 CRA 03 Feb 2015 N -- -- <0.01 -- -- 18.3 -- 4.7 -- -- <0.005
GW-17N 9-19 CEI 03 Feb 2015 N -- <0.100 -- -- 20.1 -- -- -- -- -- --
GW-19D 24-34 CRA 23 Dec 2014 N -- -- 0.012 -- -- 0.92 -- 1.2 -- -- <0.005
GW-19D 24-34 CEI 23 Dec 2014 N -- <0.01 -- -- 1.27 -- -- -- -- -- --
GW-19S 9-14 CRA 22 Dec 2014 N -- -- <0.01 -- -- 2.4 -- 3.6 -- -- <0.005
GW-19S 9-14 CEI 22 Dec 2014 N -- <0.01 -- -- 3.64 -- -- -- -- -- --
GW-23 10-15 CRA 15 Dec 2014 N -- -- 0.023 -- -- 3.3 -- 0.47 -- -- <0.005
GW-28 10-15 CEI 21 Jan 2015 N -- <0.010 -- -- 2.12 -- -- -- -- -- --

GW-31D 17-22 CRA 29 Dec 2014 N -- -- <0.01 -- -- 19.1 -- 8.5 -- -- <0.005
GW-31S  8-13 CRA 22 Dec 2014 N -- -- <0.01 -- -- 8.1 -- 2.7 -- -- <0.005
GW-31S  8-13 CRA 22 Dec 2014 N -- -- -- -- -- -- -- -- -- -- --
GW-36 10-20 CRA 16 Dec 2014 N -- -- 0.022 -- -- 0.79 -- 0.35 -- -- <0.005
GW-36 10-20 CEI 16 Dec 2014 N -- 0.038 -- -- 1.42 -- -- -- -- -- --
GW-37 10-20 CRA 16 Dec 2014 N -- -- 0.022 -- -- 3.8 -- 0.53 -- -- <0.005
GW-37 10-20 CRA 16 Dec 2014 N -- -- -- -- -- -- -- -- -- -- --

Note:  bgs = below ground surface; CEI = Coastal Environments, Inc.; CRA = Conestoga-Rovers and Associates; Dup. = Duplicate Sample; ICON = ICON Environmental Services; N = normal sample.
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APPENDIX C.4:  INORGANICS IN GROUNDWATER

Expert Opinion of John A. Connor, P.E., P.G., BCEE and Shawn M. Paquette, P.E., BCEE 
Concerning Potential Groundwater Impacts Associated with Oilfield Operations at 

Sterling Sugars Tract, Lafourche Parish, Louisiana

Sterling Sugars, Inc. vs. Amerada Hess Corporation et al.
17th Judicial District Court, Parish of Lafourche, State of Louisiana, Docket No. 100091, Division "D"

ANALYTE: Arsenic Arsenic
Arsenic 

(dissolved) Barium Barium
Barium 

(dissolved)
Barium 

(true total)
Boron 

(dissolved) Cadmium Cadmium
Cadmium 

(dissolved)
ANALYTICAL METHOD: SW6010 SW6010B SW6010 SW6010 SW6010B SW6010 SW6010B SW6010 SW6010 SW6010B SW6010
LABORATORY: Pace Element Pace Pace Element Pace Element Pace Pace Element Pace

Sample 
Location

Screen 
Interval
(ft bgs)

Sampled By Collection Date Sample 
Type mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L

GW-37 10-20 CEI 16 Dec 2014 N -- 0.028 -- -- 5.28 -- -- -- -- -- --
GW-38 10-20 CRA 17 Dec 2014 N -- -- 0.028 -- -- 0.99 -- 0.42 -- -- <0.005
GW-39 10-20 CRA 17 Dec 2014 N -- -- 0.032 -- -- 0.89 -- 0.47 -- -- <0.005
GW-40 30-40 CRA 29 Dec 2014 Dup. -- -- 0.024 -- -- 0.7 -- 1.1 -- -- <0.005
GW-40 30-40 CRA 29 Dec 2014 N -- -- 0.025 -- -- 0.69 -- 1.1 -- -- <0.005
GW-40 30-40 CEI 29 Dec 2014 N -- <0.01 -- -- 1.03 -- -- -- -- -- --
GW-41 28-38 CRA 30 Dec 2014 Dup. -- -- 0.025 -- -- 0.85 -- 1.3 -- -- <0.005
GW-41 28-38 CRA 30 Dec 2014 N -- -- 0.028 -- -- 0.84 -- 1.3 -- -- <0.005
GW-41 28-38 CEI 30 Dec 2014 N -- <0.01 -- -- 1.18 -- -- -- -- -- --

GW-48D 31-41 CRA 22 Dec 2014 N -- -- 0.013 -- -- 0.67 -- 1.3 -- -- <0.005
GW-48D 31-41 CEI 22 Dec 2014 N -- <0.01 -- -- 1.13 -- -- -- -- -- --
GW-48S 12-22 CRA 19 Dec 2014 N -- -- <0.01 -- -- 1.6 -- 0.46 -- -- <0.005
GW-48S 12-22 CRA 19 Dec 2014 Dup. -- -- <0.01 -- -- 1.7 -- 0.53 -- -- <0.005
GW-48S 12-22 CEI 19 Dec 2014 N -- 0.013 -- -- 2.22 -- -- -- -- -- --
GW-50D 31-41 CRA 17 Dec 2014 N -- -- 0.013 -- -- 0.78 -- 1.3 -- -- <0.005
GW-50D 31-41 CEI 17 Dec 2014 N -- 0.02 -- -- 1.54 -- -- -- -- -- --
GW-50S 11-21 CRA 17 Dec 2014 N -- -- -- -- -- -- -- -- -- -- --
GW-50S 11-21 CRA 17 Dec 2014 N -- -- 0.017 -- -- 0.54 -- 0.25 -- -- <0.005
GW-50S 11-21 CEI 17 Dec 2014 N -- 0.02 -- -- 0.703 -- -- -- -- -- --
GW-51D 29-39 CRA 18 Dec 2014 N -- -- 0.013 -- -- 0.88 -- 1.2 -- -- <0.005
GW-51D 29-39 CEI 18 Dec 2014 N -- 0.029 -- -- 1.51 -- -- -- -- -- --
GW-51S 18-23 CRA 18 Dec 2014 N -- -- <0.01 -- -- 0.42 -- 0.32 -- -- <0.005
GW-51S 18-23 CEI 18 Dec 2014 N -- 0.018 -- -- 0.553 -- -- -- -- -- --
GW-53D 18-28 CRA 19 Dec 2014 N -- -- 0.014 -- -- 0.97 -- 1 -- -- <0.005
GW-53S 5-15 CRA 22 Dec 2014 N -- -- 0.013 -- -- 0.73 -- 0.5 -- -- <0.005
GW-53S 5-15 CEI 22 Dec 2014 N -- 0.018 -- -- 1.31 -- -- -- -- -- --
GW-54D 18-28 CRA 18 Dec 2014 N -- -- 0.013 -- -- 1.9 -- 1.1 -- -- <0.005
GW-54D 18-28 CEI 18 Dec 2014 N -- 0.015 -- -- 3.28 -- -- -- -- -- --
GW-54S 5-15 CRA 18 Dec 2014 Dup. -- -- 0.017 -- -- 4 -- 5.9 -- -- <0.005
GW-54S 5-15 CRA 18 Dec 2014 N -- -- 0.012 -- -- 3.7 -- 6 -- -- <0.005
GW-54S 5-15 CEI 18 Dec 2014 N -- 0.089 -- -- 6.27 -- -- -- -- -- --

PD1 24-39 CRA 11 Feb 2014 N <0.01 -- -- 1.17 -- -- -- -- <0.005 -- --

Note:  bgs = below ground surface; CEI = Coastal Environments, Inc.; CRA = Conestoga-Rovers and Associates; Dup. = Duplicate Sample; ICON = ICON Environmental Services; N = normal sample.
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APPENDIX C.4:  INORGANICS IN GROUNDWATER

Expert Opinion of John A. Connor, P.E., P.G., BCEE and Shawn M. Paquette, P.E., BCEE 
Concerning Potential Groundwater Impacts Associated with Oilfield Operations at 

Sterling Sugars Tract, Lafourche Parish, Louisiana

Sterling Sugars, Inc. vs. Amerada Hess Corporation et al.
17th Judicial District Court, Parish of Lafourche, State of Louisiana, Docket No. 100091, Division "D"

ANALYTE: Arsenic Arsenic
Arsenic 

(dissolved) Barium Barium
Barium 

(dissolved)
Barium 

(true total)
Boron 

(dissolved) Cadmium Cadmium
Cadmium 

(dissolved)
ANALYTICAL METHOD: SW6010 SW6010B SW6010 SW6010 SW6010B SW6010 SW6010B SW6010 SW6010 SW6010B SW6010
LABORATORY: Pace Element Pace Pace Element Pace Element Pace Pace Element Pace

Sample 
Location

Screen 
Interval
(ft bgs)

Sampled By Collection Date Sample 
Type mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L

PD1 24-39 ICON 11 Feb 2014 N -- <0.01 -- -- 1.1 -- -- -- -- <0.005 --
PD2 4-14 CRA 11 Feb 2014 N 0.509 -- -- 1.68 -- -- -- -- <0.005 -- --
PD2 4-14 ICON 11 Feb 2014 N -- 0.462 -- -- 1.52 -- -- -- -- 0.012 --
RS-1 4-24 CRA 14 Feb 2014 N 0.0608 -- <0.01 14 -- 11.7 -- -- <0.005 -- <0.005
RS-1 4-24 ICON 14 Feb 2014 N -- 0.154 -- -- 20.6 -- -- -- -- <0.05 --

RS-13  8-18 CRA 18 Feb 2014 N -- -- -- -- -- -- -- -- -- -- --
RS-13  8-18 ICON 18 Feb 2014 N -- <0.01 -- -- 0.992 -- -- -- -- <0.005 --
RS-14 7-17 CRA 18 Feb 2014 N -- -- -- -- -- -- -- -- -- -- --
RS-14 7-17 ICON 19 Feb 2014 N -- 0.013 -- -- 0.838 -- -- -- -- <0.005 --
RS-15 10-20 CRA 19 Feb 2014 N 0.116 -- 0.0181 0.92 -- 0.406 -- -- <0.005 -- <0.005
RS-15 10-20 ICON 19 Feb 2014 N -- 0.12 -- -- 0.785 -- -- -- -- <0.005 --
RS-16 10-20 CRA 20 Feb 2014 N <0.01 -- <0.1 18.5 -- 21 -- -- <0.005 -- <0.05
RS-16 10-20 ICON 20 Feb 2014 N -- 0.141 -- -- 23.8 -- -- -- -- <0.05 --
RS-17  8-18 CRA 20 Feb 2014 N <0.01 -- <0.1 25.9 E -- 31.3 -- -- <0.005 -- <0.05
RS-17  8-18 ICON 20 Feb 2014 N -- 0.116 -- -- 35 -- -- -- -- <0.05 --
RS-18 10-20 CRA 21 Feb 2014 N <0.01 -- <0.1 24.2 E -- 28.9 -- -- <0.005 -- <0.05
RS-18 10-20 ICON 21 Feb 2014 N -- <0.1 -- -- 28.2 -- -- -- -- <0.05 --
RS-19 10-20 CRA 24 Feb 2014 N <0.01 -- <0.1 9.33 -- 9.44 -- -- <0.005 -- <0.05
RS-19 10-20 ICON 24 Feb 2014 N -- <0.01 -- -- 12 -- -- -- -- <0.005 --
RS-20 10-20 CRA 25 Feb 2014 N <0.01 -- <0.1 9.71 -- 9.92 -- -- <0.005 -- <0.05
RS-20 10-20 ICON 25 Feb 2014 N -- <0.01 -- -- 11.6 -- -- -- -- <0.005 --
RS-21 12-22 CRA 25 Feb 2014 N 0.0211 -- <0.1 16.1 -- 17.2 -- -- 0.0136 -- <0.05
RS-21 12-22 ICON 25 Feb 2014 N -- <0.01 -- -- 20.5 -- -- -- -- <0.005 --
RS-22 12-22 CRA 27 Feb 2014 N 0.0387 -- <0.1 16.3 -- 16.1 -- -- <0.005 -- <0.05
RS-22 12-22 CRA 06 Jan 2015 N -- -- 0.022 -- -- 14.3 -- 0.62 -- -- <0.005
RS-22 12-22 ICON 27 Feb 2014 N -- <0.01 -- -- 18.6 -- -- -- -- <0.005 --
RS-23 12-22 CRA 27 Feb 2014 N 0.104 -- <0.01 1.02 -- 0.607 -- -- <0.005 -- <0.005
RS-23 12-22 CRA 06 Jan 2015 N -- -- 0.048 -- -- 0.77 -- 0.43 -- -- <0.005
RS-23 12-22 ICON 27 Feb 2014 N -- 0.123 -- -- 0.957 -- -- -- -- <0.005 --
RS-24 12-22 CRA 27 Feb 2014 N 0.0789 -- 0.0134 0.867 -- 0.324 -- -- <0.005 -- <0.005
RS-24 12-22 CRA 06 Jan 2015 N -- -- 0.047 -- -- 0.41 -- 0.35 -- -- <0.005
RS-24 12-22 ICON 27 Feb 2014 N -- 0.076 -- -- 0.689 -- -- -- -- <0.005 --

Note:  bgs = below ground surface; CEI = Coastal Environments, Inc.; CRA = Conestoga-Rovers and Associates; Dup. = Duplicate Sample; ICON = ICON Environmental Services; N = normal sample.
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APPENDIX C.4:  INORGANICS IN GROUNDWATER

Expert Opinion of John A. Connor, P.E., P.G., BCEE and Shawn M. Paquette, P.E., BCEE 
Concerning Potential Groundwater Impacts Associated with Oilfield Operations at 

Sterling Sugars Tract, Lafourche Parish, Louisiana

Sterling Sugars, Inc. vs. Amerada Hess Corporation et al.
17th Judicial District Court, Parish of Lafourche, State of Louisiana, Docket No. 100091, Division "D"

ANALYTE: Calcium Calcium
Calcium 

(dissolved) Chromium Chromium
Chromium 
(dissolved) Iron Iron

Iron 
(dissolved) Lead Lead

ANALYTICAL METHOD: SW6010 SW6010B SW6010 SW6010 SW6010B SW6010 SW6010 SW6010B SW6010 SW6010 SW6010B
LABORATORY: Pace Element Pace Pace Element Pace Pace Element Pace Pace Element

Sample 
Location

Screen 
Interval
(ft bgs)

Sampled By Collection Date Sample 
Type mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L

DB-1 154-184 CRA 06 Feb 2014 N 202 -- -- <0.01 -- -- 3.23 -- -- <0.005 --
DB-1 154-184 ICON 06 Feb 2014 N -- 204 -- -- <0.01 -- -- 3.6 -- -- <0.01
DB-2 160-190 CRA 10 Feb 2014 N 242 -- -- <0.01 -- -- 8.74 -- -- <0.005 --
DB-2 160-190 ICON 10 Feb 2014 N -- 214 -- -- <0.01 -- -- 9.76 -- -- <0.01

GW-02 10-20 CRA 29 Dec 2014 N -- -- 124 -- -- <0.01 -- -- <0.05 -- --
GW-02 10-20 CEI 29 Dec 2014 N -- 106 -- -- -- -- -- -- -- -- --
GW-04 14-24 CRA 29 Dec 2014 N -- -- 196 -- -- <0.01 -- -- <0.05 -- --
GW-04 14-24 CEI 29 Dec 2014 N -- 180 -- -- -- -- -- -- -- -- --
GW-04 14-24 CEI 29 Dec 2014 N -- -- -- -- -- -- -- -- -- -- --
GW-06 10-20 CRA 23 Dec 2014 N -- -- 238 -- -- <0.01 -- -- 0.11 -- --
GW-06 10-20 CEI 23 Dec 2014 N -- 220 -- -- -- -- -- -- -- -- --
GW-09 12-22 CRA 29 Dec 2014 N -- -- 1900 -- -- <0.01 -- -- 72.3 -- --
GW-09 12-22 CEI 29 Dec 2014 N -- 1700 -- -- -- -- -- -- -- -- --
GW-11 30-40 CRA 29 Dec 2014 N -- -- 84.4 -- -- <0.01 -- -- 0.93 -- --
GW-11 30-40 CEI 29 Dec 2014 N -- 75.9 -- -- -- -- -- -- -- -- --
GW-16 12-22 CRA 22 Dec 2014 N -- -- 1880 -- -- <0.01 -- -- 135 -- --
GW-16 12-22 CEI 22 Dec 2014 N -- 1720 -- -- -- -- -- -- -- -- --
GW-17 8-13 CRA 15 Dec 2014 N -- -- 1520 -- -- <0.01 -- -- <0.05 -- --
GW-17 8-13 CRA 15 Dec 2014 N -- -- -- -- -- -- -- -- -- -- --

GW-17N 9-19 CRA 03 Feb 2015 N -- -- 1580 -- -- <0.01 -- -- 47 -- --
GW-17N 9-19 CEI 03 Feb 2015 N -- 1770 -- -- -- -- -- -- -- -- --
GW-19D 24-34 CRA 23 Dec 2014 N -- -- 178 -- -- <0.01 -- -- 0.1 -- --
GW-19D 24-34 CEI 23 Dec 2014 N -- 154 -- -- -- -- -- -- -- -- --
GW-19S 9-14 CRA 22 Dec 2014 N -- -- 568 -- -- <0.01 -- -- 23.3 -- --
GW-19S 9-14 CEI 22 Dec 2014 N -- 503 -- -- -- -- -- -- -- -- --
GW-23 10-15 CRA 15 Dec 2014 N -- -- 675 -- -- <0.01 -- -- 0.065 -- --
GW-28 10-15 CEI 21 Jan 2015 N -- 697 -- -- -- -- -- -- -- -- --

GW-31D 17-22 CRA 29 Dec 2014 N -- -- 1400 -- -- <0.01 -- -- 58.8 -- --
GW-31S  8-13 CRA 22 Dec 2014 N -- -- 975 -- -- <0.01 -- -- 127 -- --
GW-31S  8-13 CRA 22 Dec 2014 N -- -- -- -- -- -- -- -- -- -- --
GW-36 10-20 CRA 16 Dec 2014 N -- -- 183 -- -- <0.01 -- -- 0.1 -- --
GW-36 10-20 CEI 16 Dec 2014 N -- 179 -- -- -- -- -- -- -- -- --
GW-37 10-20 CRA 16 Dec 2014 N -- -- 662 -- -- <0.01 -- -- 3.1 -- --
GW-37 10-20 CRA 16 Dec 2014 N -- -- -- -- -- -- -- -- -- -- --

Note:  bgs = below ground surface; CEI = Coastal Environments, Inc.; CRA = Conestoga-Rovers and Associates; Dup. = Duplicate Sample; ICON = ICON Environmental Services; N = normal sample.
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APPENDIX C.4:  INORGANICS IN GROUNDWATER

Expert Opinion of John A. Connor, P.E., P.G., BCEE and Shawn M. Paquette, P.E., BCEE 
Concerning Potential Groundwater Impacts Associated with Oilfield Operations at 

Sterling Sugars Tract, Lafourche Parish, Louisiana

Sterling Sugars, Inc. vs. Amerada Hess Corporation et al.
17th Judicial District Court, Parish of Lafourche, State of Louisiana, Docket No. 100091, Division "D"

ANALYTE: Calcium Calcium
Calcium 

(dissolved) Chromium Chromium
Chromium 
(dissolved) Iron Iron

Iron 
(dissolved) Lead Lead

ANALYTICAL METHOD: SW6010 SW6010B SW6010 SW6010 SW6010B SW6010 SW6010 SW6010B SW6010 SW6010 SW6010B
LABORATORY: Pace Element Pace Pace Element Pace Pace Element Pace Pace Element

Sample 
Location

Screen 
Interval
(ft bgs)

Sampled By Collection Date Sample 
Type mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L

GW-37 10-20 CEI 16 Dec 2014 N -- 623 -- -- -- -- -- -- -- -- --
GW-38 10-20 CRA 17 Dec 2014 N -- -- 242 -- -- <0.01 -- -- 0.29 -- --
GW-39 10-20 CRA 17 Dec 2014 N -- -- 223 -- -- <0.01 -- -- 0.46 -- --
GW-40 30-40 CRA 29 Dec 2014 Dup. -- -- 122 -- -- <0.01 -- -- 0.063 -- --
GW-40 30-40 CRA 29 Dec 2014 N -- -- 120 -- -- <0.01 -- -- <0.05 -- --
GW-40 30-40 CEI 29 Dec 2014 N -- 105 -- -- -- -- -- -- -- -- --
GW-41 28-38 CRA 30 Dec 2014 Dup. -- -- 136 -- -- <0.01 -- -- <0.05 -- --
GW-41 28-38 CRA 30 Dec 2014 N -- -- 136 -- -- <0.01 -- -- 0.058 -- --
GW-41 28-38 CEI 30 Dec 2014 N -- 120 -- -- -- -- -- -- -- -- --

GW-48D 31-41 CRA 22 Dec 2014 N -- -- 130 -- -- <0.01 -- -- <0.05 -- --
GW-48D 31-41 CEI 22 Dec 2014 N -- 116 -- -- -- -- -- -- -- -- --
GW-48S 12-22 CRA 19 Dec 2014 N -- -- 310 -- -- <0.01 -- -- <0.05 -- --
GW-48S 12-22 CRA 19 Dec 2014 Dup. -- -- 386 -- -- <0.01 -- -- <0.05 -- --
GW-48S 12-22 CEI 19 Dec 2014 N -- 289 -- -- -- -- -- -- -- -- --
GW-50D 31-41 CRA 17 Dec 2014 N -- -- 128 -- -- <0.01 -- -- <0.05 -- --
GW-50D 31-41 CEI 17 Dec 2014 N -- 1.39 -- -- -- -- -- -- -- -- --
GW-50S 11-21 CRA 17 Dec 2014 N -- -- -- -- -- -- -- -- -- -- --
GW-50S 11-21 CRA 17 Dec 2014 N -- -- 152 -- -- <0.01 -- -- 3.4 -- --
GW-50S 11-21 CEI 17 Dec 2014 N -- 135 -- -- -- -- -- -- -- -- --
GW-51D 29-39 CRA 18 Dec 2014 N -- -- 149 -- -- <0.01 -- -- 0.25 -- --
GW-51D 29-39 CEI 18 Dec 2014 N -- 154 -- -- -- -- -- -- -- -- --
GW-51S 18-23 CRA 18 Dec 2014 N -- -- 122 -- -- <0.01 -- -- 0.072 -- --
GW-51S 18-23 CEI 18 Dec 2014 N -- 110 -- -- -- -- -- -- -- -- --
GW-53D 18-28 CRA 19 Dec 2014 N -- -- 209 -- -- <0.01 -- -- 0.2 -- --
GW-53S 5-15 CRA 22 Dec 2014 N -- -- 241 -- -- <0.01 -- -- 0.077 -- --
GW-53S 5-15 CEI 22 Dec 2014 N -- 206 -- -- -- -- -- -- -- -- --
GW-54D 18-28 CRA 18 Dec 2014 N -- -- 342 -- -- <0.01 -- -- <0.05 -- --
GW-54D 18-28 CEI 18 Dec 2014 N -- 345 -- -- -- -- -- -- -- -- --
GW-54S 5-15 CRA 18 Dec 2014 Dup. -- -- 384 -- -- <0.01 -- -- 34 -- --
GW-54S 5-15 CRA 18 Dec 2014 N -- -- 375 -- -- <0.01 -- -- 18.4 -- --
GW-54S 5-15 CEI 18 Dec 2014 N -- 428 -- -- -- -- -- -- -- -- --

PD1 24-39 CRA 11 Feb 2014 N 134 -- -- <0.01 -- -- 6.49 -- -- <0.005 --

Note:  bgs = below ground surface; CEI = Coastal Environments, Inc.; CRA = Conestoga-Rovers and Associates; Dup. = Duplicate Sample; ICON = ICON Environmental Services; N = normal sample.
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APPENDIX C.4:  INORGANICS IN GROUNDWATER

Expert Opinion of John A. Connor, P.E., P.G., BCEE and Shawn M. Paquette, P.E., BCEE 
Concerning Potential Groundwater Impacts Associated with Oilfield Operations at 

Sterling Sugars Tract, Lafourche Parish, Louisiana

Sterling Sugars, Inc. vs. Amerada Hess Corporation et al.
17th Judicial District Court, Parish of Lafourche, State of Louisiana, Docket No. 100091, Division "D"

ANALYTE: Calcium Calcium
Calcium 

(dissolved) Chromium Chromium
Chromium 
(dissolved) Iron Iron

Iron 
(dissolved) Lead Lead

ANALYTICAL METHOD: SW6010 SW6010B SW6010 SW6010 SW6010B SW6010 SW6010 SW6010B SW6010 SW6010 SW6010B
LABORATORY: Pace Element Pace Pace Element Pace Pace Element Pace Pace Element

Sample 
Location

Screen 
Interval
(ft bgs)

Sampled By Collection Date Sample 
Type mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L

PD1 24-39 ICON 11 Feb 2014 N -- 126 -- -- <0.01 -- -- 7.6 -- -- <0.01
PD2 4-14 CRA 11 Feb 2014 N 396 -- -- <0.01 -- -- 94 -- -- <0.005 --
PD2 4-14 ICON 11 Feb 2014 N -- 360 -- -- <0.01 -- -- 108 -- -- <0.01
RS-1 4-24 CRA 14 Feb 2014 N 1360 -- 1220 <0.01 -- <0.01 39.2 -- 0.074 <0.005 --
RS-1 4-24 ICON 14 Feb 2014 N -- 1520 -- -- <0.1 -- -- 64.3 -- -- <0.1

RS-13  8-18 CRA 18 Feb 2014 N 190 -- 198 -- -- -- 25.1 -- 0.154 -- --
RS-13  8-18 ICON 18 Feb 2014 N -- 211 -- -- <0.01 -- -- 27.2 -- -- <0.01
RS-14 7-17 CRA 18 Feb 2014 N 210 -- 200 -- -- -- 33.4 -- 0.145 -- --
RS-14 7-17 ICON 19 Feb 2014 N -- 182 -- -- <0.01 -- -- 29.3 -- -- <0.01
RS-15 10-20 CRA 19 Feb 2014 N 256 -- 230 <0.01 -- <0.01 41.6 -- 0.0634 <0.005 --
RS-15 10-20 ICON 19 Feb 2014 N -- 295 -- -- <0.01 -- -- 42.2 -- -- <0.01
RS-16 10-20 CRA 20 Feb 2014 N 1340 -- 1300 <0.01 -- <0.1 61.1 -- 4.11 <0.005 --
RS-16 10-20 ICON 20 Feb 2014 N -- 1720 -- -- <0.1 -- -- 95.9 -- -- <0.1
RS-17  8-18 CRA 20 Feb 2014 N 1640 -- 1600 <0.01 -- <0.1 57.3 -- <0.5 <0.005 --
RS-17  8-18 ICON 20 Feb 2014 N -- 2100 -- -- <0.1 -- -- 95.6 -- -- <0.1
RS-18 10-20 CRA 21 Feb 2014 N 1880 -- 1830 <0.01 -- <0.1 80 -- 12.7 <0.005 --
RS-18 10-20 ICON 21 Feb 2014 N -- 2170 -- -- <0.1 -- -- 116 -- -- <0.1
RS-19 10-20 CRA 24 Feb 2014 N 1220 -- 1120 <0.01 -- <0.1 80.2 -- 36.7 <0.005 --
RS-19 10-20 ICON 24 Feb 2014 N -- 1310 -- -- <0.01 -- -- 118 -- -- <0.01
RS-20 10-20 CRA 25 Feb 2014 N 1240 -- 1150 <0.01 -- <0.1 41.4 -- 5.72 <0.005 --
RS-20 10-20 ICON 25 Feb 2014 N -- 1370 -- -- <0.01 -- -- 58.6 -- -- <0.01
RS-21 12-22 CRA 25 Feb 2014 N 2070 -- 1990 <0.01 -- <0.1 219 -- 184 <0.005 --
RS-21 12-22 ICON 25 Feb 2014 N -- 2380 -- -- <0.01 -- -- 340 -- -- <0.01
RS-22 12-22 CRA 27 Feb 2014 N 2370 -- 2190 <0.01 -- <0.1 -- -- -- <0.005 --
RS-22 12-22 CRA 06 Jan 2015 N -- -- 1990 -- -- <0.01 -- -- 125 -- --
RS-22 12-22 ICON 27 Feb 2014 N -- 2500 -- -- <0.01 -- -- 237 -- -- <0.01
RS-23 12-22 CRA 27 Feb 2014 N 190 -- 188 <0.01 -- <0.01 -- -- -- <0.005 --
RS-23 12-22 CRA 06 Jan 2015 N -- -- 184 -- -- <0.01 -- -- 0.11 -- --
RS-23 12-22 ICON 27 Feb 2014 N -- 232 -- -- <0.01 -- -- 26.3 -- -- <0.01
RS-24 12-22 CRA 27 Feb 2014 N 149 -- 121 <0.01 -- <0.01 -- -- -- <0.005 --
RS-24 12-22 CRA 06 Jan 2015 N -- -- 129 -- -- <0.01 -- -- 0.59 -- --
RS-24 12-22 ICON 27 Feb 2014 N -- 158 -- -- <0.01 -- -- 20.6 -- -- <0.01

Note:  bgs = below ground surface; CEI = Coastal Environments, Inc.; CRA = Conestoga-Rovers and Associates; Dup. = Duplicate Sample; ICON = ICON Environmental Services; N = normal sample.
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APPENDIX C.4:  INORGANICS IN GROUNDWATER

Expert Opinion of John A. Connor, P.E., P.G., BCEE and Shawn M. Paquette, P.E., BCEE 
Concerning Potential Groundwater Impacts Associated with Oilfield Operations at 

Sterling Sugars Tract, Lafourche Parish, Louisiana

Sterling Sugars, Inc. vs. Amerada Hess Corporation et al.
17th Judicial District Court, Parish of Lafourche, State of Louisiana, Docket No. 100091, Division "D"

ANALYTE: Lead 
(dissolved)

Lithium 
(dissolved) Magnesium Magnesium

Magnesium 
(dissolved) Manganese Manganese

Manganese 
(dissolved) Mercury Mercury

ANALYTICAL METHOD: SW6010 SW6010 SW6010 SW6010B SW6010 SW6010 SW6010B SW6010 SW7470A SW7470A
LABORATORY: Pace Pace Pace Element Pace Pace Element Pace Element Pace

Sample 
Location

Screen 
Interval
(ft bgs)

Sampled By Collection Date Sample 
Type mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L

DB-1 154-184 CRA 06 Feb 2014 N -- -- 63.2 -- -- 0.0963 -- -- -- <0.0002
DB-1 154-184 ICON 06 Feb 2014 N -- -- -- 60.9 -- -- 0.104 -- <0.0002 --
DB-2 160-190 CRA 10 Feb 2014 N -- -- 101 -- -- 0.202 -- -- -- <0.0002
DB-2 160-190 ICON 10 Feb 2014 N -- -- -- 87.4 -- -- 0.189 -- <0.0002 --

GW-02 10-20 CRA 29 Dec 2014 N <0.005 <0.05 -- -- 42.5 -- -- 4.8 -- --
GW-02 10-20 CEI 29 Dec 2014 N -- -- -- 36.7 -- -- -- -- -- --
GW-04 14-24 CRA 29 Dec 2014 N <0.005 <0.05 -- -- 97.1 -- -- 0.51 -- --
GW-04 14-24 CEI 29 Dec 2014 N -- -- -- 89.6 -- -- -- -- -- --
GW-04 14-24 CEI 29 Dec 2014 N -- -- -- -- -- -- -- -- -- --
GW-06 10-20 CRA 23 Dec 2014 N <0.005 <0.05 -- -- 116 -- -- 0.91 -- --
GW-06 10-20 CEI 23 Dec 2014 N -- -- -- 109 -- -- -- -- -- --
GW-09 12-22 CRA 29 Dec 2014 N <0.005 0.086 -- -- 609 -- -- 3.5 -- --
GW-09 12-22 CEI 29 Dec 2014 N -- -- -- 546 -- -- -- -- -- --
GW-11 30-40 CRA 29 Dec 2014 N <0.005 <0.05 -- -- 129 -- -- 0.47 -- --
GW-11 30-40 CEI 29 Dec 2014 N -- -- -- 114 -- -- -- -- -- --
GW-16 12-22 CRA 22 Dec 2014 N <0.005 0.23 -- -- 626 -- -- 8.7 -- --
GW-16 12-22 CEI 22 Dec 2014 N -- -- -- 583 -- -- -- -- -- --
GW-17 8-13 CRA 15 Dec 2014 N <0.005 0.54 -- -- 678 -- -- 6.3 -- --
GW-17 8-13 CRA 15 Dec 2014 N -- -- -- -- -- -- -- -- -- --

GW-17N 9-19 CRA 03 Feb 2015 N <0.05 0.82 -- -- 719 -- -- 4.4 -- --
GW-17N 9-19 CEI 03 Feb 2015 N -- -- -- 765 -- -- -- -- -- --
GW-19D 24-34 CRA 23 Dec 2014 N <0.005 0.057 -- -- 239 -- -- 1.1 -- --
GW-19D 24-34 CEI 23 Dec 2014 N -- -- -- 206 -- -- -- -- -- --
GW-19S 9-14 CRA 22 Dec 2014 N <0.005 0.21 -- -- 137 -- -- 4.6 -- --
GW-19S 9-14 CEI 22 Dec 2014 N -- -- -- 140 -- -- -- -- -- --
GW-23 10-15 CRA 15 Dec 2014 N <0.005 0.077 -- -- 384 -- -- 2.6 -- --
GW-28 10-15 CEI 21 Jan 2015 N -- -- -- 240 -- -- -- -- -- --

GW-31D 17-22 CRA 29 Dec 2014 N <0.005 0.74 -- -- 339 -- -- 7.5 -- --
GW-31S  8-13 CRA 22 Dec 2014 N <0.005 0.11 -- -- 246 -- -- 16 -- --
GW-31S  8-13 CRA 22 Dec 2014 N -- -- -- -- -- -- -- -- -- --
GW-36 10-20 CRA 16 Dec 2014 N <0.005 <0.05 -- -- 83.5 -- -- 0.65 -- --
GW-36 10-20 CEI 16 Dec 2014 N -- -- -- 85.3 -- -- -- -- -- --
GW-37 10-20 CRA 16 Dec 2014 N <0.005 0.11 -- -- 310 -- -- 2.6 -- --
GW-37 10-20 CRA 16 Dec 2014 N -- -- -- -- -- -- -- -- -- --

Note:  bgs = below ground surface; CEI = Coastal Environments, Inc.; CRA = Conestoga-Rovers and Associates; Dup. = Duplicate Sample; ICON = ICON Environmental Services; N = normal sample.
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APPENDIX C.4:  INORGANICS IN GROUNDWATER

Expert Opinion of John A. Connor, P.E., P.G., BCEE and Shawn M. Paquette, P.E., BCEE 
Concerning Potential Groundwater Impacts Associated with Oilfield Operations at 

Sterling Sugars Tract, Lafourche Parish, Louisiana

Sterling Sugars, Inc. vs. Amerada Hess Corporation et al.
17th Judicial District Court, Parish of Lafourche, State of Louisiana, Docket No. 100091, Division "D"

ANALYTE: Lead 
(dissolved)

Lithium 
(dissolved) Magnesium Magnesium

Magnesium 
(dissolved) Manganese Manganese

Manganese 
(dissolved) Mercury Mercury

ANALYTICAL METHOD: SW6010 SW6010 SW6010 SW6010B SW6010 SW6010 SW6010B SW6010 SW7470A SW7470A
LABORATORY: Pace Pace Pace Element Pace Pace Element Pace Element Pace

Sample 
Location

Screen 
Interval
(ft bgs)

Sampled By Collection Date Sample 
Type mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L

GW-37 10-20 CEI 16 Dec 2014 N -- -- -- 328 -- -- -- -- -- --
GW-38 10-20 CRA 17 Dec 2014 N <0.005 0.059 -- -- 128 -- -- 1.2 -- --
GW-39 10-20 CRA 17 Dec 2014 N <0.005 0.057 -- -- 127 -- -- 0.89 -- --
GW-40 30-40 CRA 29 Dec 2014 Dup. <0.005 0.059 -- -- 186 -- -- 0.49 -- --
GW-40 30-40 CRA 29 Dec 2014 N <0.005 0.057 -- -- 181 -- -- 0.51 -- --
GW-40 30-40 CEI 29 Dec 2014 N -- -- -- 156 -- -- -- -- -- --
GW-41 28-38 CRA 30 Dec 2014 Dup. <0.005 0.058 -- -- 242 -- -- 0.32 -- --
GW-41 28-38 CRA 30 Dec 2014 N <0.005 0.056 -- -- 241 -- -- 0.34 -- --
GW-41 28-38 CEI 30 Dec 2014 N -- -- -- 209 -- -- -- -- -- --

GW-48D 31-41 CRA 22 Dec 2014 N <0.005 0.055 -- -- 214 -- -- 0.33 -- --
GW-48D 31-41 CEI 22 Dec 2014 N -- -- -- 189 -- -- -- -- -- --
GW-48S 12-22 CRA 19 Dec 2014 N <0.005 <0.05 -- -- 106 -- -- 1.9 -- --
GW-48S 12-22 CRA 19 Dec 2014 Dup. <0.005 <0.05 -- -- 132 -- -- 2.3 -- --
GW-48S 12-22 CEI 19 Dec 2014 N -- -- -- 99.1 -- -- -- -- -- --
GW-50D 31-41 CRA 17 Dec 2014 N <0.005 0.066 -- -- 216 -- -- 0.32 -- --
GW-50D 31-41 CEI 17 Dec 2014 N -- -- -- 211 -- -- -- -- -- --
GW-50S 11-21 CRA 17 Dec 2014 N -- -- -- -- -- -- -- -- -- --
GW-50S 11-21 CRA 17 Dec 2014 N <0.005 <0.05 -- -- 58.6 -- -- 1.4 -- --
GW-50S 11-21 CEI 17 Dec 2014 N -- -- -- 55 -- -- -- -- -- --
GW-51D 29-39 CRA 18 Dec 2014 N <0.005 0.057 -- -- 215 -- -- 0.68 -- --
GW-51D 29-39 CEI 18 Dec 2014 N -- -- -- 191 -- -- -- -- -- --
GW-51S 18-23 CRA 18 Dec 2014 N <0.005 <0.05 -- -- 67 -- -- 0.55 -- --
GW-51S 18-23 CEI 18 Dec 2014 N -- -- -- 60.9 -- -- -- -- -- --
GW-53D 18-28 CRA 19 Dec 2014 N <0.005 0.068 -- -- 221 -- -- 0.99 -- --
GW-53S 5-15 CRA 22 Dec 2014 N <0.005 <0.05 -- -- 154 -- -- 2.7 -- --
GW-53S 5-15 CEI 22 Dec 2014 N -- -- -- 135 -- -- -- -- -- --
GW-54D 18-28 CRA 18 Dec 2014 N <0.005 0.091 -- -- 345 -- -- 0.92 -- --
GW-54D 18-28 CEI 18 Dec 2014 N -- -- -- 332 -- -- -- -- -- --
GW-54S 5-15 CRA 18 Dec 2014 Dup. <0.005 0.29 -- -- 148 -- -- 4.2 -- --
GW-54S 5-15 CRA 18 Dec 2014 N <0.005 0.29 -- -- 142 -- -- 4.2 -- --
GW-54S 5-15 CEI 18 Dec 2014 N -- -- -- 164 -- -- -- -- -- --

PD1 24-39 CRA 11 Feb 2014 N -- -- 231 -- -- 0.406 -- -- -- <0.0002

Note:  bgs = below ground surface; CEI = Coastal Environments, Inc.; CRA = Conestoga-Rovers and Associates; Dup. = Duplicate Sample; ICON = ICON Environmental Services; N = normal sample.
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APPENDIX C.4:  INORGANICS IN GROUNDWATER

Expert Opinion of John A. Connor, P.E., P.G., BCEE and Shawn M. Paquette, P.E., BCEE 
Concerning Potential Groundwater Impacts Associated with Oilfield Operations at 

Sterling Sugars Tract, Lafourche Parish, Louisiana

Sterling Sugars, Inc. vs. Amerada Hess Corporation et al.
17th Judicial District Court, Parish of Lafourche, State of Louisiana, Docket No. 100091, Division "D"

ANALYTE: Lead 
(dissolved)

Lithium 
(dissolved) Magnesium Magnesium

Magnesium 
(dissolved) Manganese Manganese

Manganese 
(dissolved) Mercury Mercury

ANALYTICAL METHOD: SW6010 SW6010 SW6010 SW6010B SW6010 SW6010 SW6010B SW6010 SW7470A SW7470A
LABORATORY: Pace Pace Pace Element Pace Pace Element Pace Element Pace

Sample 
Location

Screen 
Interval
(ft bgs)

Sampled By Collection Date Sample 
Type mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L

PD1 24-39 ICON 11 Feb 2014 N -- -- -- 209 -- -- 0.432 -- <0.0002 --
PD2 4-14 CRA 11 Feb 2014 N -- -- 133 -- -- 10.1 -- -- -- <0.0002
PD2 4-14 ICON 11 Feb 2014 N -- -- -- 118 -- -- 11 -- <0.0002 --
RS-1 4-24 CRA 14 Feb 2014 N <0.005 -- 288 -- 279 2.38 -- 2.49 -- <0.0002
RS-1 4-24 ICON 14 Feb 2014 N -- -- -- 398 -- -- 5.28 -- <0.0002 --

RS-13  8-18 CRA 18 Feb 2014 N -- -- 120 -- 122 1.25 -- 1.33 -- <0.0002
RS-13  8-18 ICON 18 Feb 2014 N -- -- -- 138 -- -- 1.01 -- <0.0002 --
RS-14 7-17 CRA 18 Feb 2014 N -- -- 141 -- 134 1.07 -- 0.739 -- <0.0002
RS-14 7-17 ICON 19 Feb 2014 N -- -- -- 108 -- -- 1.43 -- <0.0002 --
RS-15 10-20 CRA 19 Feb 2014 N <0.005 -- 114 -- 101 4.78 -- 4.13 -- <0.0002
RS-15 10-20 ICON 19 Feb 2014 N -- -- -- 126 -- -- 4.8 -- <0.0002 --
RS-16 10-20 CRA 20 Feb 2014 N <0.05 -- 399 -- 509 3.69 -- 5.28 -- <0.0002
RS-16 10-20 ICON 20 Feb 2014 N -- -- -- 610 -- -- 6.54 -- <0.0002 --
RS-17  8-18 CRA 20 Feb 2014 N <0.05 -- 404 -- 547 3.88 -- 6.02 -- <0.0002
RS-17  8-18 ICON 20 Feb 2014 N -- -- -- 626 -- -- 7.46 -- <0.0002 --
RS-18 10-20 CRA 21 Feb 2014 N <0.05 -- 747 -- 714 5.39 -- 8.14 -- <0.0002
RS-18 10-20 ICON 21 Feb 2014 N -- -- -- 819 -- -- 8.83 -- <0.0002 --
RS-19 10-20 CRA 24 Feb 2014 N <0.05 -- 486 -- 553 9.77 -- 8.11 -- <0.0002
RS-19 10-20 ICON 24 Feb 2014 N -- -- -- 662 -- -- 10.2 -- <0.0002 --
RS-20 10-20 CRA 25 Feb 2014 N <0.05 -- 467 -- 518 11.1 -- 9.16 -- <0.0002
RS-20 10-20 ICON 25 Feb 2014 N -- -- -- 625 -- -- 10.6 -- <0.0002 --
RS-21 12-22 CRA 25 Feb 2014 N <0.05 -- 726 -- 670 17.4 -- 14.3 -- <0.0002
RS-21 12-22 ICON 25 Feb 2014 N -- -- -- 813 -- -- 17.7 -- <0.0002 --
RS-22 12-22 CRA 27 Feb 2014 N <0.05 -- 1020 -- 938 -- -- -- -- <0.0002
RS-22 12-22 CRA 06 Jan 2015 N <0.005 0.13 -- -- 996 -- -- 5.9 -- --
RS-22 12-22 ICON 27 Feb 2014 N -- -- -- 1070 -- -- 19.4 -- <0.0002 --
RS-23 12-22 CRA 27 Feb 2014 N <0.005 -- 68.9 -- 68.2 -- -- -- -- <0.0002
RS-23 12-22 CRA 06 Jan 2015 N <0.005 <0.05 -- -- 78.1 -- -- 0.61 -- --
RS-23 12-22 ICON 27 Feb 2014 N -- -- -- 79.2 -- -- 1.53 -- <0.0002 --
RS-24 12-22 CRA 27 Feb 2014 N <0.005 -- 69.2 -- 66.2 -- -- -- -- <0.0002
RS-24 12-22 CRA 06 Jan 2015 N <0.005 <0.05 -- -- 67.8 -- -- 0.26 -- --
RS-24 12-22 ICON 27 Feb 2014 N -- -- -- 69.5 -- -- 0.534 -- <0.0002 --

Note:  bgs = below ground surface; CEI = Coastal Environments, Inc.; CRA = Conestoga-Rovers and Associates; Dup. = Duplicate Sample; ICON = ICON Environmental Services; N = normal sample.
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APPENDIX C.4:  INORGANICS IN GROUNDWATER

Expert Opinion of John A. Connor, P.E., P.G., BCEE and Shawn M. Paquette, P.E., BCEE 
Concerning Potential Groundwater Impacts Associated with Oilfield Operations at 

Sterling Sugars Tract, Lafourche Parish, Louisiana

Sterling Sugars, Inc. vs. Amerada Hess Corporation et al.
17th Judicial District Court, Parish of Lafourche, State of Louisiana, Docket No. 100091, Division "D"

ANALYTE: Mercury 
(dissolved)

Mercury 
(dissolved) Potassium Potassium

Potassium 
(dissolved) Selenium

Selenium 
(dissolved) Silver

Silver 
(dissolved) Sodium Sodium

ANALYTICAL METHOD: SW6010 SW7470A SW6010 SW6010B SW6010 SW6010 SW6010 SW6010 SW6010 SW6010 SW6010B
LABORATORY: Pace Pace Pace Element Pace Pace Pace Pace Pace Pace Element

Sample 
Location

Screen 
Interval
(ft bgs)

Sampled By Collection Date Sample 
Type mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L

DB-1 154-184 CRA 06 Feb 2014 N -- -- 18.6 -- -- -- -- -- -- 499 --
DB-1 154-184 ICON 06 Feb 2014 N -- -- -- 14.9 -- -- -- -- -- -- 499
DB-2 160-190 CRA 10 Feb 2014 N -- -- 11.6 -- -- -- -- -- -- 578 --
DB-2 160-190 ICON 10 Feb 2014 N -- -- -- 8.11 -- -- -- -- -- -- 608

GW-02 10-20 CRA 29 Dec 2014 N <0.0002 -- -- -- 7 -- -- -- -- -- --
GW-02 10-20 CEI 29 Dec 2014 N -- -- -- 5.66 -- -- -- -- -- -- 226
GW-04 14-24 CRA 29 Dec 2014 N <0.0002 -- -- -- 11.9 -- -- -- -- -- --
GW-04 14-24 CEI 29 Dec 2014 N -- -- -- 11.3 -- -- -- -- -- -- 622
GW-04 14-24 CEI 29 Dec 2014 N -- -- -- -- -- -- -- -- -- -- --
GW-06 10-20 CRA 23 Dec 2014 N <0.0002 -- -- -- 11.3 -- -- -- -- -- --
GW-06 10-20 CEI 23 Dec 2014 N -- -- -- 11 -- -- -- -- -- -- 524
GW-09 12-22 CRA 29 Dec 2014 N 0.0016 -- -- -- 35.5 -- -- -- -- -- --
GW-09 12-22 CEI 29 Dec 2014 N -- -- -- 40.2 -- -- -- -- -- -- 4590
GW-11 30-40 CRA 29 Dec 2014 N <0.0002 -- -- -- 35.7 -- -- -- -- -- --
GW-11 30-40 CEI 29 Dec 2014 N -- -- -- 31.3 -- -- -- -- -- -- 802
GW-16 12-22 CRA 22 Dec 2014 N 0.002 -- -- -- 39.2 -- -- -- -- -- --
GW-16 12-22 CEI 22 Dec 2014 N -- -- -- <50 -- -- -- -- -- -- 8420
GW-17 8-13 CRA 15 Dec 2014 N <0.0002 -- -- -- 41.8 -- -- -- -- -- --
GW-17 8-13 CRA 15 Dec 2014 N -- -- -- -- -- -- -- -- -- -- --

GW-17N 9-19 CRA 03 Feb 2015 N <0.0002 -- -- -- 54.9 -- -- -- -- -- --
GW-17N 9-19 CEI 03 Feb 2015 N -- -- -- 68.9 -- -- -- -- -- -- 14800
GW-19D 24-34 CRA 23 Dec 2014 N <0.0002 -- -- -- 45.5 -- -- -- -- -- --
GW-19D 24-34 CEI 23 Dec 2014 N -- -- -- 39.4 -- -- -- -- -- -- 1140
GW-19S 9-14 CRA 22 Dec 2014 N <0.0002 -- -- -- 11.7 -- -- -- -- -- --
GW-19S 9-14 CEI 22 Dec 2014 N -- -- -- <50 -- -- -- -- -- -- 4990
GW-23 10-15 CRA 15 Dec 2014 N <0.0002 -- -- -- 28.3 -- -- -- -- -- --
GW-28 10-15 CEI 21 Jan 2015 N -- -- -- 8.83 -- -- -- -- -- -- 3370

GW-31D 17-22 CRA 29 Dec 2014 N 0.0028 -- -- -- 53.9 -- -- -- -- -- --
GW-31S  8-13 CRA 22 Dec 2014 N 0.0011 -- -- -- 21 -- -- -- -- -- --
GW-31S  8-13 CRA 22 Dec 2014 N -- -- -- -- -- -- -- -- -- -- --
GW-36 10-20 CRA 16 Dec 2014 N <0.0002 -- -- -- 14.3 -- -- -- -- -- --
GW-36 10-20 CEI 16 Dec 2014 N -- -- -- 13 -- -- -- -- -- -- 559
GW-37 10-20 CRA 16 Dec 2014 N <0.0002 -- -- -- 20.9 -- -- -- -- -- --
GW-37 10-20 CRA 16 Dec 2014 N -- -- -- -- -- -- -- -- -- -- --

Note:  bgs = below ground surface; CEI = Coastal Environments, Inc.; CRA = Conestoga-Rovers and Associates; Dup. = Duplicate Sample; ICON = ICON Environmental Services; N = normal sample.
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APPENDIX C.4:  INORGANICS IN GROUNDWATER

Expert Opinion of John A. Connor, P.E., P.G., BCEE and Shawn M. Paquette, P.E., BCEE 
Concerning Potential Groundwater Impacts Associated with Oilfield Operations at 

Sterling Sugars Tract, Lafourche Parish, Louisiana

Sterling Sugars, Inc. vs. Amerada Hess Corporation et al.
17th Judicial District Court, Parish of Lafourche, State of Louisiana, Docket No. 100091, Division "D"

ANALYTE: Mercury 
(dissolved)

Mercury 
(dissolved) Potassium Potassium

Potassium 
(dissolved) Selenium

Selenium 
(dissolved) Silver

Silver 
(dissolved) Sodium Sodium

ANALYTICAL METHOD: SW6010 SW7470A SW6010 SW6010B SW6010 SW6010 SW6010 SW6010 SW6010 SW6010 SW6010B
LABORATORY: Pace Pace Pace Element Pace Pace Pace Pace Pace Pace Element

Sample 
Location

Screen 
Interval
(ft bgs)

Sampled By Collection Date Sample 
Type mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L

GW-37 10-20 CEI 16 Dec 2014 N -- -- -- 22.4 -- -- -- -- -- -- 2130
GW-38 10-20 CRA 17 Dec 2014 N <0.0002 -- -- -- 14.5 -- -- -- -- -- --
GW-39 10-20 CRA 17 Dec 2014 N <0.0002 -- -- -- 14.9 -- -- -- -- -- --
GW-40 30-40 CRA 29 Dec 2014 Dup. <0.0002 -- -- -- 43.8 -- -- -- -- -- --
GW-40 30-40 CRA 29 Dec 2014 N <0.0002 -- -- -- 42.8 -- -- -- -- -- --
GW-40 30-40 CEI 29 Dec 2014 N -- -- -- 37.3 -- -- -- -- -- -- 1050
GW-41 28-38 CRA 30 Dec 2014 Dup. <0.0002 -- -- -- 54.3 -- -- -- -- -- --
GW-41 28-38 CRA 30 Dec 2014 N <0.0002 -- -- -- 53.9 -- -- -- -- -- --
GW-41 28-38 CEI 30 Dec 2014 N -- -- -- 48.3 -- -- -- -- -- -- 1370

GW-48D 31-41 CRA 22 Dec 2014 N <0.0002 -- -- -- 51 -- -- -- -- -- --
GW-48D 31-41 CEI 22 Dec 2014 N -- -- -- 46.3 -- -- -- -- -- -- 1360
GW-48S 12-22 CRA 19 Dec 2014 N <0.0002 -- -- -- 10.5 -- -- -- -- -- --
GW-48S 12-22 CRA 19 Dec 2014 Dup. <0.0002 -- -- -- 11.4 -- -- -- -- -- --
GW-48S 12-22 CEI 19 Dec 2014 N -- -- -- 14.4 -- -- -- -- -- -- 700
GW-50D 31-41 CRA 17 Dec 2014 N <0.0002 -- -- -- 50.5 -- -- -- -- -- --
GW-50D 31-41 CEI 17 Dec 2014 N -- -- -- 54.2 -- -- -- -- -- -- 1430
GW-50S 11-21 CRA 17 Dec 2014 N -- -- -- -- -- -- -- -- -- -- --
GW-50S 11-21 CRA 17 Dec 2014 N <0.0002 -- -- -- 7.4 -- -- -- -- -- --
GW-50S 11-21 CEI 17 Dec 2014 N -- -- -- 6.48 -- -- -- -- -- -- 298
GW-51D 29-39 CRA 18 Dec 2014 N <0.0002 -- -- -- 44.1 -- -- -- -- -- --
GW-51D 29-39 CEI 18 Dec 2014 N -- -- -- 41.3 -- -- -- -- -- -- 1280
GW-51S 18-23 CRA 18 Dec 2014 N <0.0002 -- -- -- 9.1 -- -- -- -- -- --
GW-51S 18-23 CEI 18 Dec 2014 N -- -- -- 8.23 -- -- -- -- -- -- 352
GW-53D 18-28 CRA 19 Dec 2014 N <0.0002 -- -- -- 29.4 -- -- -- -- -- --
GW-53S 5-15 CRA 22 Dec 2014 N <0.0002 -- -- -- 11.4 -- -- -- -- -- --
GW-53S 5-15 CEI 22 Dec 2014 N -- -- -- 10.3 -- -- -- -- -- -- 748
GW-54D 18-28 CRA 18 Dec 2014 N <0.0002 -- -- -- 37.6 -- -- -- -- -- --
GW-54D 18-28 CEI 18 Dec 2014 N -- -- -- 40.8 -- -- -- -- -- -- 1910
GW-54S 5-15 CRA 18 Dec 2014 Dup. <0.0002 -- -- -- 12.3 -- -- -- -- -- --
GW-54S 5-15 CRA 18 Dec 2014 N <0.0002 -- -- -- 11.8 -- -- -- -- -- --
GW-54S 5-15 CEI 18 Dec 2014 N -- -- -- 19.5 -- -- -- -- -- -- 8420

PD1 24-39 CRA 11 Feb 2014 N -- -- 65.2 -- -- -- -- -- -- 1970 --

Note:  bgs = below ground surface; CEI = Coastal Environments, Inc.; CRA = Conestoga-Rovers and Associates; Dup. = Duplicate Sample; ICON = ICON Environmental Services; N = normal sample.
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APPENDIX C.4:  INORGANICS IN GROUNDWATER

Expert Opinion of John A. Connor, P.E., P.G., BCEE and Shawn M. Paquette, P.E., BCEE 
Concerning Potential Groundwater Impacts Associated with Oilfield Operations at 

Sterling Sugars Tract, Lafourche Parish, Louisiana

Sterling Sugars, Inc. vs. Amerada Hess Corporation et al.
17th Judicial District Court, Parish of Lafourche, State of Louisiana, Docket No. 100091, Division "D"

ANALYTE: Mercury 
(dissolved)

Mercury 
(dissolved) Potassium Potassium

Potassium 
(dissolved) Selenium

Selenium 
(dissolved) Silver

Silver 
(dissolved) Sodium Sodium

ANALYTICAL METHOD: SW6010 SW7470A SW6010 SW6010B SW6010 SW6010 SW6010 SW6010 SW6010 SW6010 SW6010B
LABORATORY: Pace Pace Pace Element Pace Pace Pace Pace Pace Pace Element

Sample 
Location

Screen 
Interval
(ft bgs)

Sampled By Collection Date Sample 
Type mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L

PD1 24-39 ICON 11 Feb 2014 N -- -- -- 48.3 -- -- -- -- -- -- 1500
PD2 4-14 CRA 11 Feb 2014 N -- -- 4.86 -- -- -- -- -- -- 1360 --
PD2 4-14 ICON 11 Feb 2014 N -- -- -- <5 -- -- -- -- -- -- 982
RS-1 4-24 CRA 14 Feb 2014 N -- <0.0002 127 -- 108 -- -- -- -- 26500 --
RS-1 4-24 ICON 14 Feb 2014 N -- -- -- 120 -- -- -- -- -- -- 25200

RS-13  8-18 CRA 18 Feb 2014 N -- <0.0002 10.2 -- 9.21 -- -- -- -- 603 --
RS-13  8-18 ICON 18 Feb 2014 N -- -- -- 13.3 -- -- -- -- -- -- 726
RS-14 7-17 CRA 18 Feb 2014 N -- <0.0002 16.5 -- 12.9 -- -- -- -- 761 --
RS-14 7-17 ICON 19 Feb 2014 N -- -- -- 7.91 -- -- -- -- -- -- 519
RS-15 10-20 CRA 19 Feb 2014 N -- <0.0002 8.39 -- 7.59 -- -- -- -- 638 --
RS-15 10-20 ICON 19 Feb 2014 N -- -- -- 8.3 -- -- -- -- -- -- 603
RS-16 10-20 CRA 20 Feb 2014 N -- <0.0002 70.9 -- 66.4 -- -- -- -- 19400 --
RS-16 10-20 ICON 20 Feb 2014 N -- -- -- 85.1 -- -- -- -- -- -- 21400
RS-17  8-18 CRA 20 Feb 2014 N -- <0.0002 102 -- 89.2 -- -- -- -- 28600 --
RS-17  8-18 ICON 20 Feb 2014 N -- -- -- 111 -- -- -- -- -- -- 30200
RS-18 10-20 CRA 21 Feb 2014 N -- <0.0002 79.5 -- 72.2 -- -- -- -- 23600 --
RS-18 10-20 ICON 21 Feb 2014 N -- -- -- 87.7 -- -- -- -- -- -- 22900
RS-19 10-20 CRA 24 Feb 2014 N -- <0.0002 31.9 -- 29.9 <0.035 <0.35 -- -- 7630 --
RS-19 10-20 ICON 24 Feb 2014 N -- -- -- 42 -- -- -- -- -- -- 8400
RS-20 10-20 CRA 25 Feb 2014 N -- <0.0002 36.1 -- 34.8 <0.035 <0.35 -- -- 7120 --
RS-20 10-20 ICON 25 Feb 2014 N -- -- -- 45.5 -- -- -- -- -- -- 7540
RS-21 12-22 CRA 25 Feb 2014 N -- <0.0002 37.7 -- 35.7 <0.035 <0.35 -- -- 6250 --
RS-21 12-22 ICON 25 Feb 2014 N -- -- -- 50.5 -- -- -- -- -- -- 6850
RS-22 12-22 CRA 27 Feb 2014 N -- <0.0002 39.4 -- 35.6 <0.035 <0.35 <0.01 <0.1 6080 --
RS-22 12-22 CRA 06 Jan 2015 N 0.0021 -- -- -- 36.6 -- -- -- -- -- --
RS-22 12-22 ICON 27 Feb 2014 N -- -- -- 46.3 -- -- -- -- -- -- 5500
RS-23 12-22 CRA 27 Feb 2014 N -- <0.0002 8.04 -- 7.85 <0.035 <0.035 <0.01 <0.01 611 --
RS-23 12-22 CRA 06 Jan 2015 N <0.0002 -- -- -- 8.7 -- -- -- -- -- --
RS-23 12-22 ICON 27 Feb 2014 N -- -- -- 9.22 -- -- -- -- -- -- 675
RS-24 12-22 CRA 27 Feb 2014 N -- <0.0002 10.2 -- 9.7 <0.035 <0.035 <0.01 <0.01 445 --
RS-24 12-22 CRA 06 Jan 2015 N <0.0002 -- -- -- 9.6 -- -- -- -- -- --
RS-24 12-22 ICON 27 Feb 2014 N -- -- -- 9.28 -- -- -- -- -- -- 415

Note:  bgs = below ground surface; CEI = Coastal Environments, Inc.; CRA = Conestoga-Rovers and Associates; Dup. = Duplicate Sample; ICON = ICON Environmental Services; N = normal sample.
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APPENDIX C.4:  INORGANICS IN GROUNDWATER

Expert Opinion of John A. Connor, P.E., P.G., BCEE and Shawn M. Paquette, P.E., BCEE 
Concerning Potential Groundwater Impacts Associated with Oilfield Operations at 

Sterling Sugars Tract, Lafourche Parish, Louisiana

Sterling Sugars, Inc. vs. Amerada Hess Corporation et al.
17th Judicial District Court, Parish of Lafourche, State of Louisiana, Docket No. 100091, Division "D"

ANALYTE: Sodium 
(dissolved) Strontium Strontium

Strontium 
(dissolved) Zinc Zinc

Zinc 
(dissolved) Bromide Chloride Chloride Chloride

ANALYTICAL METHOD: SW6010 SW6010 SW6010B SW6010 SW6010 SW6010B SW6010 SW9056 SM4500-Cl-E SW9056 SW9056A
LABORATORY: Pace Pace Element Pace Pace Element Pace Pace Pace Pace Element

Sample 
Location

Screen 
Interval
(ft bgs)

Sampled By Collection Date Sample 
Type mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L

DB-1 154-184 CRA 06 Feb 2014 N -- 1.09 -- -- <0.02 -- -- -- 1140 -- --
DB-1 154-184 ICON 06 Feb 2014 N -- -- -- -- -- 0.011 -- -- -- -- --
DB-2 160-190 CRA 10 Feb 2014 N -- 1.52 -- -- <0.02 -- -- -- 1620 -- --
DB-2 160-190 ICON 10 Feb 2014 N -- -- 1.46 -- -- 0.015 -- -- -- -- --

GW-02 10-20 CRA 29 Dec 2014 N 263 -- -- 0.5 -- -- <0.02 1.4 -- 650 --
GW-02 10-20 CEI 29 Dec 2014 N -- -- 0.628 -- -- -- -- -- -- -- 622
GW-04 14-24 CRA 29 Dec 2014 N 713 -- -- 1.4 -- -- <0.02 4.2 -- 1440 --
GW-04 14-24 CEI 29 Dec 2014 N -- -- 2.03 -- -- -- -- -- -- -- 1350
GW-04 14-24 CEI 29 Dec 2014 N -- -- -- -- -- -- -- -- -- -- --
GW-06 10-20 CRA 23 Dec 2014 N 629 -- -- 1.5 -- -- <0.02 2.6 -- 1160 --
GW-06 10-20 CEI 23 Dec 2014 N -- -- 1.87 -- -- -- -- -- -- -- 1120
GW-09 12-22 CRA 29 Dec 2014 N 4590 -- -- 12.3 -- -- <0.02 15.1 -- 13600 --
GW-09 12-22 CEI 29 Dec 2014 N -- -- 19.2 -- -- -- -- -- -- -- 14100
GW-11 30-40 CRA 29 Dec 2014 N 946 -- -- 0.97 -- -- <0.02 5.7 -- 1650 --
GW-11 30-40 CEI 29 Dec 2014 N -- -- 1.21 -- -- -- -- -- -- -- 1370
GW-16 12-22 CRA 22 Dec 2014 N 9890 -- -- 24.8 -- -- <0.02 20.2 -- 22400 --
GW-16 12-22 CEI 22 Dec 2014 N -- -- 27.6 -- -- -- -- -- -- -- 21900
GW-17 8-13 CRA 15 Dec 2014 N 9100 -- -- 18.2 -- -- <0.02 <2.5 -- 26200 --
GW-17 8-13 CRA 15 Dec 2014 N -- -- -- -- -- -- -- -- -- -- --

GW-17N 9-19 CRA 03 Feb 2015 N 14500 -- -- 34 -- -- <0.02 17.8 -- 30000 --
GW-17N 9-19 CEI 03 Feb 2015 N -- -- 35.6 -- -- -- -- -- -- -- 38000
GW-19D 24-34 CRA 23 Dec 2014 N 1390 -- -- 2 -- -- <0.02 5.3 -- 2690 --
GW-19D 24-34 CEI 23 Dec 2014 N -- -- 2.17 -- -- -- -- -- -- -- 2500
GW-19S 9-14 CRA 22 Dec 2014 N 6100 -- -- 6.8 -- -- <0.02 11.2 -- 11500 --
GW-19S 9-14 CEI 22 Dec 2014 N -- -- 9.27 -- -- -- -- -- -- -- 10800
GW-23 10-15 CRA 15 Dec 2014 N 2150 -- -- 4.9 -- -- <0.02 7.3 -- 4790 --
GW-28 10-15 CEI 21 Jan 2015 N -- -- 5.28 -- -- -- -- -- -- -- 6740

GW-31D 17-22 CRA 29 Dec 2014 N 10900 -- -- 35.5 -- -- <0.02 13.7 -- 30500 --
GW-31S  8-13 CRA 22 Dec 2014 N 6060 -- -- 5.9 -- -- <0.02 <0.5 -- 13500 --
GW-31S  8-13 CRA 22 Dec 2014 N -- -- -- -- -- -- -- -- -- -- --
GW-36 10-20 CRA 16 Dec 2014 N 614 -- -- 1.3 -- -- <0.02 3.1 -- 1060 --
GW-36 10-20 CEI 16 Dec 2014 N -- -- 2 -- -- -- -- -- -- -- 1150
GW-37 10-20 CRA 16 Dec 2014 N 2350 -- -- 5.5 -- -- <0.02 6.9 -- 5470 --
GW-37 10-20 CRA 16 Dec 2014 N -- -- -- -- -- -- -- -- -- -- --

Note:  bgs = below ground surface; CEI = Coastal Environments, Inc.; CRA = Conestoga-Rovers and Associates; Dup. = Duplicate Sample; ICON = ICON Environmental Services; N = normal sample.
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APPENDIX C.4:  INORGANICS IN GROUNDWATER

Expert Opinion of John A. Connor, P.E., P.G., BCEE and Shawn M. Paquette, P.E., BCEE 
Concerning Potential Groundwater Impacts Associated with Oilfield Operations at 

Sterling Sugars Tract, Lafourche Parish, Louisiana

Sterling Sugars, Inc. vs. Amerada Hess Corporation et al.
17th Judicial District Court, Parish of Lafourche, State of Louisiana, Docket No. 100091, Division "D"

ANALYTE: Sodium 
(dissolved) Strontium Strontium

Strontium 
(dissolved) Zinc Zinc

Zinc 
(dissolved) Bromide Chloride Chloride Chloride

ANALYTICAL METHOD: SW6010 SW6010 SW6010B SW6010 SW6010 SW6010B SW6010 SW9056 SM4500-Cl-E SW9056 SW9056A
LABORATORY: Pace Pace Element Pace Pace Element Pace Pace Pace Pace Element

Sample 
Location

Screen 
Interval
(ft bgs)

Sampled By Collection Date Sample 
Type mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L

GW-37 10-20 CEI 16 Dec 2014 N -- -- 6.49 -- -- -- -- -- -- -- 5570
GW-38 10-20 CRA 17 Dec 2014 N 651 -- -- 1.7 -- -- <0.02 6.5 -- 1330 --
GW-39 10-20 CRA 17 Dec 2014 N 834 -- -- 1.7 -- -- <0.02 7.6 -- 1490 --
GW-40 30-40 CRA 29 Dec 2014 Dup. 1300 -- -- 1.4 -- -- <0.02 36.8 -- 2290 --
GW-40 30-40 CRA 29 Dec 2014 N 1310 -- -- 1.3 -- -- <0.02 39.1 -- 2150 --
GW-40 30-40 CEI 29 Dec 2014 N -- -- 1.72 -- -- -- -- -- -- -- 1990
GW-41 28-38 CRA 30 Dec 2014 Dup. 1650 -- -- 1.6 -- -- <0.02 11.3 -- 3070 --
GW-41 28-38 CRA 30 Dec 2014 N 1670 -- -- 1.6 -- -- <0.02 11.7 -- 3080 --
GW-41 28-38 CEI 30 Dec 2014 N -- -- 2.1 -- -- -- -- -- -- -- 2680

GW-48D 31-41 CRA 22 Dec 2014 N 1610 -- -- 1.5 -- -- <0.02 9.3 -- 2600 --
GW-48D 31-41 CEI 22 Dec 2014 N -- -- 1.77 -- -- -- -- -- -- -- 2540
GW-48S 12-22 CRA 19 Dec 2014 N 798 -- -- 1.7 -- -- <0.02 2.6 -- 2070 --
GW-48S 12-22 CRA 19 Dec 2014 Dup. 1010 -- -- 2 -- -- <0.02 2.4 -- 1930 --
GW-48S 12-22 CEI 19 Dec 2014 N -- -- 2.42 -- -- -- -- -- -- -- 1930
GW-50D 31-41 CRA 17 Dec 2014 N 1540 -- -- 1.5 -- -- <0.02 12.5 -- 2640 --
GW-50D 31-41 CEI 17 Dec 2014 N -- -- 2.18 -- -- -- -- -- -- -- 2380
GW-50S 11-21 CRA 17 Dec 2014 N -- -- -- -- -- -- -- -- -- -- --
GW-50S 11-21 CRA 17 Dec 2014 N 357 -- -- 0.8 -- -- <0.02 2.5 -- 674 --
GW-50S 11-21 CEI 17 Dec 2014 N -- -- 0.994 -- -- -- -- -- -- -- 670
GW-51D 29-39 CRA 18 Dec 2014 N 1560 -- -- 1.7 -- -- <0.02 12.3 -- 2500 --
GW-51D 29-39 CEI 18 Dec 2014 N -- -- 2.15 -- -- -- -- -- -- -- 2470
GW-51S 18-23 CRA 18 Dec 2014 N 374 -- -- 0.83 -- -- <0.02 3.7 -- 689 --
GW-51S 18-23 CEI 18 Dec 2014 N -- -- 1.01 -- -- -- -- -- -- -- 592
GW-53D 18-28 CRA 19 Dec 2014 N 1450 -- -- 2 -- -- <0.02 8.9 -- 2770 --
GW-53S 5-15 CRA 22 Dec 2014 N 920 -- -- 1.6 -- -- <0.02 5.6 -- 1700 --
GW-53S 5-15 CEI 22 Dec 2014 N -- -- 1.91 -- -- -- -- -- -- -- 1690
GW-54D 18-28 CRA 18 Dec 2014 N 1940 -- -- 3.4 -- -- <0.02 12.4 -- 4800 --
GW-54D 18-28 CEI 18 Dec 2014 N -- -- 4.89 -- -- -- -- -- -- -- 4220
GW-54S 5-15 CRA 18 Dec 2014 Dup. 9130 -- -- 10.2 -- -- <0.02 17.4 -- 15500 --
GW-54S 5-15 CRA 18 Dec 2014 N 9330 -- -- 10.4 -- -- <0.02 19.3 -- 16800 --
GW-54S 5-15 CEI 18 Dec 2014 N -- -- 15.2 -- -- -- -- -- -- -- 15900

PD1 24-39 CRA 11 Feb 2014 N -- 1.7 -- -- <0.02 -- -- -- 2890 -- --

Note:  bgs = below ground surface; CEI = Coastal Environments, Inc.; CRA = Conestoga-Rovers and Associates; Dup. = Duplicate Sample; ICON = ICON Environmental Services; N = normal sample.
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APPENDIX C.4:  INORGANICS IN GROUNDWATER

Expert Opinion of John A. Connor, P.E., P.G., BCEE and Shawn M. Paquette, P.E., BCEE 
Concerning Potential Groundwater Impacts Associated with Oilfield Operations at 

Sterling Sugars Tract, Lafourche Parish, Louisiana

Sterling Sugars, Inc. vs. Amerada Hess Corporation et al.
17th Judicial District Court, Parish of Lafourche, State of Louisiana, Docket No. 100091, Division "D"

ANALYTE: Sodium 
(dissolved) Strontium Strontium

Strontium 
(dissolved) Zinc Zinc

Zinc 
(dissolved) Bromide Chloride Chloride Chloride

ANALYTICAL METHOD: SW6010 SW6010 SW6010B SW6010 SW6010 SW6010B SW6010 SW9056 SM4500-Cl-E SW9056 SW9056A
LABORATORY: Pace Pace Element Pace Pace Element Pace Pace Pace Pace Element

Sample 
Location

Screen 
Interval
(ft bgs)

Sampled By Collection Date Sample 
Type mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L

PD1 24-39 ICON 11 Feb 2014 N -- -- 1.71 -- -- <0.01 -- -- -- -- --
PD2 4-14 CRA 11 Feb 2014 N -- 2.39 -- -- 0.035 -- -- -- 3000 -- --
PD2 4-14 ICON 11 Feb 2014 N -- -- 2.37 -- -- 0.012 -- -- -- -- --
RS-1 4-24 CRA 14 Feb 2014 N 25600 38.2 E -- 37.5 E <0.02 -- <0.02 -- 53500 -- --
RS-1 4-24 ICON 14 Feb 2014 N -- -- 58.4 -- -- <0.1 -- -- -- -- --

RS-13  8-18 CRA 18 Feb 2014 N 482 1.36 -- 1.39 -- -- -- -- 994 -- --
RS-13  8-18 ICON 18 Feb 2014 N -- -- 1.74 -- -- 0.016 -- -- -- -- --
RS-14 7-17 CRA 18 Feb 2014 N 769 1.58 -- 1.54 -- -- -- -- 1230 -- --
RS-14 7-17 ICON 19 Feb 2014 N -- -- 1.4 -- -- 0.012 -- -- -- -- --
RS-15 10-20 CRA 19 Feb 2014 N 587 1.43 -- 1.21 0.026 -- <0.02 -- 1000 -- --
RS-15 10-20 ICON 19 Feb 2014 N -- -- 1.31 -- -- 0.021 -- -- -- -- --
RS-16 10-20 CRA 20 Feb 2014 N 18600 28.7 E -- 36.1 <0.02 -- <0.2 -- 33600 -- --
RS-16 10-20 ICON 20 Feb 2014 N -- -- 44.9 -- -- <0.1 -- -- -- -- --
RS-17  8-18 CRA 20 Feb 2014 N 26800 40.6 E -- 54.1 <0.02 -- <0.2 -- 46500 -- --
RS-17  8-18 ICON 20 Feb 2014 N -- -- 66.4 -- -- <0.1 -- -- -- -- --
RS-18 10-20 CRA 21 Feb 2014 N 22800 35.1 E -- 45.1 0.037 -- <0.2 -- 39500 -- --
RS-18 10-20 ICON 21 Feb 2014 N -- -- 50.1 -- -- <0.1 -- -- -- -- --
RS-19 10-20 CRA 24 Feb 2014 N 8460 12.3 -- 14.6 <0.02 -- <0.2 -- 17800 -- --
RS-19 10-20 ICON 24 Feb 2014 N -- -- 18.6 -- -- 0.028 -- -- -- -- --
RS-20 10-20 CRA 25 Feb 2014 N 7500 9.45 -- 11.2 <0.02 -- 0.267 -- 17200 -- --
RS-20 10-20 ICON 25 Feb 2014 N -- -- 13.8 -- -- <0.01 -- -- -- -- --
RS-21 12-22 CRA 25 Feb 2014 N 6600 14.3 -- 17.4 0.0204 -- <0.2 -- 19000 -- --
RS-21 12-22 ICON 25 Feb 2014 N -- -- 23.1 -- -- 0.061 -- -- -- -- --
RS-22 12-22 CRA 27 Feb 2014 N 4680 -- -- -- <0.02 -- <0.2 -- 1710 -- --
RS-22 12-22 CRA 06 Jan 2015 N 4280 -- -- 18 -- -- <0.02 14.4 -- 13600 --
RS-22 12-22 ICON 27 Feb 2014 N -- -- 21.4 -- -- 0.049 -- -- -- -- --
RS-23 12-22 CRA 27 Feb 2014 N 538 -- -- -- <0.02 -- <0.02 -- 1130 -- --
RS-23 12-22 CRA 06 Jan 2015 N 734 -- -- 1.5 -- -- <0.02 4.4 -- 1220 --
RS-23 12-22 ICON 27 Feb 2014 N -- -- 1.35 -- -- <0.01 -- -- -- -- --
RS-24 12-22 CRA 27 Feb 2014 N 392 -- -- -- <0.02 -- <0.02 -- 612 -- --
RS-24 12-22 CRA 06 Jan 2015 N 382 -- -- 1 -- -- <0.02 1.9 -- 545 --
RS-24 12-22 ICON 27 Feb 2014 N -- -- 0.86 -- -- <0.01 -- -- -- -- --

Note:  bgs = below ground surface; CEI = Coastal Environments, Inc.; CRA = Conestoga-Rovers and Associates; Dup. = Duplicate Sample; ICON = ICON Environmental Services; N = normal sample.
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APPENDIX C.4:  INORGANICS IN GROUNDWATER

Expert Opinion of John A. Connor, P.E., P.G., BCEE and Shawn M. Paquette, P.E., BCEE 
Concerning Potential Groundwater Impacts Associated with Oilfield Operations at 

Sterling Sugars Tract, Lafourche Parish, Louisiana

Sterling Sugars, Inc. vs. Amerada Hess Corporation et al.
17th Judicial District Court, Parish of Lafourche, State of Louisiana, Docket No. 100091, Division "D"

ANALYTE: Chloride Iodide Nitrate Nitrate (as N) Nitrite Nitrite/Nitrate Phosphorus Sulfate Sulfate Sulfate Sulfate
ANALYTICAL METHOD: SW9253 SW9056 SW9056 SW9056 SW9056 SW9056 EPA 365.4 ASTMD516 SW9056 SW9056 SW9056A
LABORATORY: Element Pace Pace Pace Pace Pace Pace Pace GCAL Pace Element

Sample 
Location

Screen 
Interval
(ft bgs)

Sampled By Collection Date Sample 
Type mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L

DB-1 154-184 CRA 06 Feb 2014 N -- -- -- -- -- -- -- 27.9 -- -- --
DB-1 154-184 ICON 06 Feb 2014 N 1490 -- -- -- -- -- -- -- 31.7 -- --
DB-2 160-190 CRA 10 Feb 2014 N -- -- -- -- -- -- -- 1.56 -- -- --
DB-2 160-190 ICON 10 Feb 2014 N 1850 -- -- -- -- -- -- -- 3.34 -- --

GW-02 10-20 CRA 29 Dec 2014 N -- <5 -- <0.5 -- -- 1 -- -- <2.5 --
GW-02 10-20 CEI 29 Dec 2014 N -- -- -- -- -- -- -- -- -- -- 0.56
GW-04 14-24 CRA 29 Dec 2014 N -- <5 -- <0.5 -- -- 1.7 -- -- <2.5 --
GW-04 14-24 CEI 29 Dec 2014 N -- -- -- -- -- -- -- -- -- -- <1.25
GW-04 14-24 CEI 29 Dec 2014 N -- -- -- -- -- -- -- -- -- -- --
GW-06 10-20 CRA 23 Dec 2014 N -- <5 -- <0.5 -- -- 2.3 -- -- <2.5 --
GW-06 10-20 CEI 23 Dec 2014 N -- -- -- -- -- -- -- -- -- -- <1.25
GW-09 12-22 CRA 29 Dec 2014 N -- <5 -- <0.5 -- -- 1 -- -- 18.5 --
GW-09 12-22 CEI 29 Dec 2014 N -- -- -- -- -- -- -- -- -- -- 23.2
GW-11 30-40 CRA 29 Dec 2014 N -- <5 -- <0.5 -- -- 1.5 -- -- 43.5 --
GW-11 30-40 CEI 29 Dec 2014 N -- -- -- -- -- -- -- -- -- -- 46.5
GW-16 12-22 CRA 22 Dec 2014 N -- <5 -- -- -- <0.5 0.78 -- -- <2.5 --
GW-16 12-22 CEI 22 Dec 2014 N -- -- -- -- -- -- -- -- -- -- <12.5
GW-17 8-13 CRA 15 Dec 2014 N -- 6.8 -- <2.5 -- -- 0.34 -- -- <12.5 --
GW-17 8-13 CRA 15 Dec 2014 N -- -- -- -- -- -- -- -- -- -- --

GW-17N 9-19 CRA 03 Feb 2015 N -- 7 -- <2.5 -- -- 1.1 -- -- <2.5 --
GW-17N 9-19 CEI 03 Feb 2015 N -- -- -- -- -- -- -- -- -- -- 705
GW-19D 24-34 CRA 23 Dec 2014 N -- <5 -- <0.5 -- -- 1.8 -- -- 4.3 --
GW-19D 24-34 CEI 23 Dec 2014 N -- -- -- -- -- -- -- -- -- -- 13.2
GW-19S 9-14 CRA 22 Dec 2014 N -- <5 -- -- -- <0.5 1.9 -- -- <2.5 --
GW-19S 9-14 CEI 22 Dec 2014 N -- -- -- -- -- -- -- -- -- -- 29.1
GW-23 10-15 CRA 15 Dec 2014 N -- <5 -- <2.5 -- -- 3 -- -- <12.5 --
GW-28 10-15 CEI 21 Jan 2015 N -- -- -- -- -- -- -- -- -- -- <6.25

GW-31D 17-22 CRA 29 Dec 2014 N -- 7.4 -- <0.5 -- -- 0.74 -- -- <2.5 --
GW-31S  8-13 CRA 22 Dec 2014 N -- <5 -- <0.5 -- -- 0.84 -- -- <2.5 --
GW-31S  8-13 CRA 22 Dec 2014 N -- -- -- -- -- -- -- -- -- -- --
GW-36 10-20 CRA 16 Dec 2014 N -- <5 -- <2.5 -- -- 1.6 -- -- <12.5 --
GW-36 10-20 CEI 16 Dec 2014 N -- -- -- -- -- -- -- -- -- -- 3.17
GW-37 10-20 CRA 16 Dec 2014 N -- <5 -- <0.5 -- -- 2.2 -- -- <2.5 --
GW-37 10-20 CRA 16 Dec 2014 N -- -- -- -- -- -- -- -- -- -- --

Note:  bgs = below ground surface; CEI = Coastal Environments, Inc.; CRA = Conestoga-Rovers and Associates; Dup. = Duplicate Sample; ICON = ICON Environmental Services; N = normal sample.
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APPENDIX C.4:  INORGANICS IN GROUNDWATER

Expert Opinion of John A. Connor, P.E., P.G., BCEE and Shawn M. Paquette, P.E., BCEE 
Concerning Potential Groundwater Impacts Associated with Oilfield Operations at 

Sterling Sugars Tract, Lafourche Parish, Louisiana

Sterling Sugars, Inc. vs. Amerada Hess Corporation et al.
17th Judicial District Court, Parish of Lafourche, State of Louisiana, Docket No. 100091, Division "D"

ANALYTE: Chloride Iodide Nitrate Nitrate (as N) Nitrite Nitrite/Nitrate Phosphorus Sulfate Sulfate Sulfate Sulfate
ANALYTICAL METHOD: SW9253 SW9056 SW9056 SW9056 SW9056 SW9056 EPA 365.4 ASTMD516 SW9056 SW9056 SW9056A
LABORATORY: Element Pace Pace Pace Pace Pace Pace Pace GCAL Pace Element

Sample 
Location

Screen 
Interval
(ft bgs)

Sampled By Collection Date Sample 
Type mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L

GW-37 10-20 CEI 16 Dec 2014 N -- -- -- -- -- -- -- -- -- -- <5
GW-38 10-20 CRA 17 Dec 2014 N -- <5 -- <0.5 -- -- 2.8 -- -- <2.5 --
GW-39 10-20 CRA 17 Dec 2014 N -- <5 -- <0.5 -- -- 2.1 -- -- 4.9 --
GW-40 30-40 CRA 29 Dec 2014 Dup. -- <5 -- <0.5 -- -- 2.7 -- -- 14.9 --
GW-40 30-40 CRA 29 Dec 2014 N -- <5 -- <0.5 -- -- 3.1 -- -- 12.5 --
GW-40 30-40 CEI 29 Dec 2014 N -- -- -- -- -- -- -- -- -- -- 12.4
GW-41 28-38 CRA 30 Dec 2014 Dup. -- <5 -- <0.5 -- -- 2.4 -- -- 8.8 --
GW-41 28-38 CRA 30 Dec 2014 N -- <5 -- <0.5 -- -- 2.2 -- -- 7.7 --
GW-41 28-38 CEI 30 Dec 2014 N -- -- -- -- -- -- -- -- -- -- 7.81

GW-48D 31-41 CRA 22 Dec 2014 N -- <5 -- -- -- <0.5 2.1 -- -- 8.3 --
GW-48D 31-41 CEI 22 Dec 2014 N -- -- -- -- -- -- -- -- -- -- 14.3
GW-48S 12-22 CRA 19 Dec 2014 N -- <5 <0.1 -- <0.1 <0.1 0.65 -- -- 31 --
GW-48S 12-22 CRA 19 Dec 2014 Dup. -- <5 <0.1 -- <0.1 <0.1 0.65 -- -- 34.6 --
GW-48S 12-22 CEI 19 Dec 2014 N -- -- -- -- -- -- -- -- -- -- 36.1
GW-50D 31-41 CRA 17 Dec 2014 N -- <5 -- <0.5 -- -- 2.5 -- -- 15.7 --
GW-50D 31-41 CEI 17 Dec 2014 N -- -- -- -- -- -- -- -- -- -- 14.1
GW-50S 11-21 CRA 17 Dec 2014 N -- -- -- -- -- -- -- -- -- -- --
GW-50S 11-21 CRA 17 Dec 2014 N -- <5 -- <0.5 -- -- 0.56 -- -- 35.1 --
GW-50S 11-21 CEI 17 Dec 2014 N -- -- -- -- -- -- -- -- -- -- 33.5
GW-51D 29-39 CRA 18 Dec 2014 N -- <5 -- <0.5 -- -- 2.4 -- -- 14.9 --
GW-51D 29-39 CEI 18 Dec 2014 N -- -- -- -- -- -- -- -- -- -- 8.99
GW-51S 18-23 CRA 18 Dec 2014 N -- <5 -- <0.5 -- -- 0.99 -- -- 49.9 --
GW-51S 18-23 CEI 18 Dec 2014 N -- -- -- -- -- -- -- -- -- -- 43.2
GW-53D 18-28 CRA 19 Dec 2014 N -- <5 <0.1 -- <0.1 <0.1 2.8 -- -- <2.5 --
GW-53S 5-15 CRA 22 Dec 2014 N -- <5 -- -- -- <0.5 2.7 -- -- <2.5 --
GW-53S 5-15 CEI 22 Dec 2014 N -- -- -- -- -- -- -- -- -- -- <1.25
GW-54D 18-28 CRA 18 Dec 2014 N -- <5 -- <0.5 -- -- 1.5 -- -- <2.5 --
GW-54D 18-28 CEI 18 Dec 2014 N -- -- -- -- -- -- -- -- -- -- <5
GW-54S 5-15 CRA 18 Dec 2014 Dup. -- <5 -- <0.5 -- -- 0.89 -- -- <2.5 --
GW-54S 5-15 CRA 18 Dec 2014 N -- <5 -- <0.5 -- -- 0.87 -- -- <2.5 --
GW-54S 5-15 CEI 18 Dec 2014 N -- -- -- -- -- -- -- -- -- -- <12.5

PD1 24-39 CRA 11 Feb 2014 N -- -- -- -- -- -- -- 1.65 -- -- --

Note:  bgs = below ground surface; CEI = Coastal Environments, Inc.; CRA = Conestoga-Rovers and Associates; Dup. = Duplicate Sample; ICON = ICON Environmental Services; N = normal sample.
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APPENDIX C.4:  INORGANICS IN GROUNDWATER

Expert Opinion of John A. Connor, P.E., P.G., BCEE and Shawn M. Paquette, P.E., BCEE 
Concerning Potential Groundwater Impacts Associated with Oilfield Operations at 

Sterling Sugars Tract, Lafourche Parish, Louisiana

Sterling Sugars, Inc. vs. Amerada Hess Corporation et al.
17th Judicial District Court, Parish of Lafourche, State of Louisiana, Docket No. 100091, Division "D"

ANALYTE: Chloride Iodide Nitrate Nitrate (as N) Nitrite Nitrite/Nitrate Phosphorus Sulfate Sulfate Sulfate Sulfate
ANALYTICAL METHOD: SW9253 SW9056 SW9056 SW9056 SW9056 SW9056 EPA 365.4 ASTMD516 SW9056 SW9056 SW9056A
LABORATORY: Element Pace Pace Pace Pace Pace Pace Pace GCAL Pace Element

Sample 
Location

Screen 
Interval
(ft bgs)

Sampled By Collection Date Sample 
Type mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L

PD1 24-39 ICON 11 Feb 2014 N 3200 -- -- -- -- -- -- -- <2 -- --
PD2 4-14 CRA 11 Feb 2014 N -- -- -- -- -- -- -- 4.39 -- -- --
PD2 4-14 ICON 11 Feb 2014 N 3020 -- -- -- -- -- -- -- <2 -- --
RS-1 4-24 CRA 14 Feb 2014 N -- -- -- -- -- -- -- <1 -- -- --
RS-1 4-24 ICON 14 Feb 2014 N 49700 -- -- -- -- -- -- -- <20 -- --

RS-13  8-18 CRA 18 Feb 2014 N -- -- -- -- -- -- -- <1 -- -- --
RS-13  8-18 ICON 18 Feb 2014 N 1170 -- -- -- -- -- -- -- <1 -- --
RS-14 7-17 CRA 18 Feb 2014 N -- -- -- -- -- -- -- <1 -- -- --
RS-14 7-17 ICON 19 Feb 2014 N 1170 -- -- -- -- -- -- -- <1 -- --
RS-15 10-20 CRA 19 Feb 2014 N -- -- -- -- -- -- -- <10 -- -- --
RS-15 10-20 ICON 19 Feb 2014 N 1030 -- -- -- -- -- -- -- <2 -- --
RS-16 10-20 CRA 20 Feb 2014 N -- -- -- -- -- -- -- <10 -- -- --
RS-16 10-20 ICON 20 Feb 2014 N 34100 -- -- -- -- -- -- -- <40 -- --
RS-17  8-18 CRA 20 Feb 2014 N -- -- -- -- -- -- -- <10 -- -- --
RS-17  8-18 ICON 20 Feb 2014 N 56800 -- -- -- -- -- -- -- <40 -- --
RS-18 10-20 CRA 21 Feb 2014 N -- -- -- -- -- -- -- <10 -- -- --
RS-18 10-20 ICON 21 Feb 2014 N 47900 -- -- -- -- -- -- -- <40 -- --
RS-19 10-20 CRA 24 Feb 2014 N -- -- -- -- -- -- -- <1 -- -- --
RS-19 10-20 ICON 24 Feb 2014 N 17800 -- -- -- -- -- -- -- <10 -- --
RS-20 10-20 CRA 25 Feb 2014 N -- -- -- -- -- -- -- <1 -- -- --
RS-20 10-20 ICON 25 Feb 2014 N 16700 -- -- -- -- -- -- -- <10 -- --
RS-21 12-22 CRA 25 Feb 2014 N -- -- -- -- -- -- -- <1 -- -- --
RS-21 12-22 ICON 25 Feb 2014 N 18500 -- -- -- -- -- -- -- <10 -- --
RS-22 12-22 CRA 27 Feb 2014 N -- -- -- -- -- -- -- <1 -- -- --
RS-22 12-22 CRA 06 Jan 2015 N -- <5 -- <0.5 -- -- 1.9 -- -- <2.5 --
RS-22 12-22 ICON 27 Feb 2014 N 17000 -- -- -- -- -- -- -- <10 -- --
RS-23 12-22 CRA 27 Feb 2014 N -- -- -- -- -- -- -- <1 -- -- --
RS-23 12-22 CRA 06 Jan 2015 N -- <5 -- <0.5 -- -- 2.2 -- -- <2.5 --
RS-23 12-22 ICON 27 Feb 2014 N 1280 -- -- -- -- -- -- -- <1 -- --
RS-24 12-22 CRA 27 Feb 2014 N -- -- -- -- -- -- -- <1 -- -- --
RS-24 12-22 CRA 06 Jan 2015 N -- <5 -- <0.5 -- -- 3.1 -- -- <2.5 --
RS-24 12-22 ICON 27 Feb 2014 N 710 -- -- -- -- -- -- -- <1 -- --

Note:  bgs = below ground surface; CEI = Coastal Environments, Inc.; CRA = Conestoga-Rovers and Associates; Dup. = Duplicate Sample; ICON = ICON Environmental Services; N = normal sample.
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APPENDIX C.4:  INORGANICS IN GROUNDWATER

Expert Opinion of John A. Connor, P.E., P.G., BCEE and Shawn M. Paquette, P.E., BCEE 
Concerning Potential Groundwater Impacts Associated with Oilfield Operations at 

Sterling Sugars Tract, Lafourche Parish, Louisiana

Sterling Sugars, Inc. vs. Amerada Hess Corporation et al.
17th Judicial District Court, Parish of Lafourche, State of Louisiana, Docket No. 100091, Division "D"

ANALYTE: Sulfide
Total Inorganic 

Carbon
ANALYTICAL METHOD: SM4500S2D AM20GAX
LABORATORY: Pace Pace

Sample 
Location

Screen 
Interval
(ft bgs)

Sampled By Collection Date Sample 
Type mg/L mg/L

DB-1 154-184 CRA 06 Feb 2014 N -- --
DB-1 154-184 ICON 06 Feb 2014 N -- --
DB-2 160-190 CRA 10 Feb 2014 N -- --
DB-2 160-190 ICON 10 Feb 2014 N -- --

GW-02 10-20 CRA 29 Dec 2014 N <0.02 1400
GW-02 10-20 CEI 29 Dec 2014 N -- --
GW-04 14-24 CRA 29 Dec 2014 N <0.02 2300
GW-04 14-24 CEI 29 Dec 2014 N -- --
GW-04 14-24 CEI 29 Dec 2014 N -- --
GW-06 10-20 CRA 23 Dec 2014 N <0.02 2900
GW-06 10-20 CEI 23 Dec 2014 N -- --
GW-09 12-22 CRA 29 Dec 2014 N <0.1 1400
GW-09 12-22 CEI 29 Dec 2014 N -- --
GW-11 30-40 CRA 29 Dec 2014 N <0.02 2100
GW-11 30-40 CEI 29 Dec 2014 N -- --
GW-16 12-22 CRA 22 Dec 2014 N <0.02 1800
GW-16 12-22 CEI 22 Dec 2014 N -- --
GW-17 8-13 CRA 15 Dec 2014 N <0.02 --
GW-17 8-13 CRA 15 Dec 2014 N -- 1400

GW-17N 9-19 CRA 03 Feb 2015 N <0.02 2000
GW-17N 9-19 CEI 03 Feb 2015 N -- --
GW-19D 24-34 CRA 23 Dec 2014 N <0.02 3500
GW-19D 24-34 CEI 23 Dec 2014 N -- --
GW-19S 9-14 CRA 22 Dec 2014 N <0.02 2100
GW-19S 9-14 CEI 22 Dec 2014 N -- --
GW-23 10-15 CRA 15 Dec 2014 N <0.02 3100
GW-28 10-15 CEI 21 Jan 2015 N -- --

GW-31D 17-22 CRA 29 Dec 2014 N <0.1 2000
GW-31S  8-13 CRA 22 Dec 2014 N <0.02 --
GW-31S  8-13 CRA 22 Dec 2014 N -- 1800
GW-36 10-20 CRA 16 Dec 2014 N <0.02 2200
GW-36 10-20 CEI 16 Dec 2014 N -- --
GW-37 10-20 CRA 16 Dec 2014 N <0.02 --
GW-37 10-20 CRA 16 Dec 2014 N -- 2300

Note:  bgs = below ground surface; CEI = Coastal Environments, Inc.; CRA = Conestoga-Rovers and Associates; Dup. = Duplicate Sample; ICON = ICON Environmental Services; N = normal sample.
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APPENDIX C.4:  INORGANICS IN GROUNDWATER

Expert Opinion of John A. Connor, P.E., P.G., BCEE and Shawn M. Paquette, P.E., BCEE 
Concerning Potential Groundwater Impacts Associated with Oilfield Operations at 

Sterling Sugars Tract, Lafourche Parish, Louisiana

Sterling Sugars, Inc. vs. Amerada Hess Corporation et al.
17th Judicial District Court, Parish of Lafourche, State of Louisiana, Docket No. 100091, Division "D"

ANALYTE: Sulfide
Total Inorganic 

Carbon
ANALYTICAL METHOD: SM4500S2D AM20GAX
LABORATORY: Pace Pace

Sample 
Location

Screen 
Interval
(ft bgs)

Sampled By Collection Date Sample 
Type mg/L mg/L

GW-37 10-20 CEI 16 Dec 2014 N -- --
GW-38 10-20 CRA 17 Dec 2014 N <0.02 2900
GW-39 10-20 CRA 17 Dec 2014 N <0.02 3000
GW-40 30-40 CRA 29 Dec 2014 Dup. <0.02 3800
GW-40 30-40 CRA 29 Dec 2014 N <0.02 3600
GW-40 30-40 CEI 29 Dec 2014 N -- --
GW-41 28-38 CRA 30 Dec 2014 Dup. <0.02 3900
GW-41 28-38 CRA 30 Dec 2014 N <0.02 4000
GW-41 28-38 CEI 30 Dec 2014 N -- --

GW-48D 31-41 CRA 22 Dec 2014 N <0.02 3500
GW-48D 31-41 CEI 22 Dec 2014 N -- --
GW-48S 12-22 CRA 19 Dec 2014 N <0.02 1700
GW-48S 12-22 CRA 19 Dec 2014 Dup. <0.02 1700
GW-48S 12-22 CEI 19 Dec 2014 N -- --
GW-50D 31-41 CRA 17 Dec 2014 N 0.11 3700
GW-50D 31-41 CEI 17 Dec 2014 N -- --
GW-50S 11-21 CRA 17 Dec 2014 N -- 1600
GW-50S 11-21 CRA 17 Dec 2014 N <0.02 --
GW-50S 11-21 CEI 17 Dec 2014 N -- --
GW-51D 29-39 CRA 18 Dec 2014 N <0.02 4200
GW-51D 29-39 CEI 18 Dec 2014 N -- --
GW-51S 18-23 CRA 18 Dec 2014 N <0.02 3000
GW-51S 18-23 CEI 18 Dec 2014 N -- --
GW-53D 18-28 CRA 19 Dec 2014 N <0.02 3400
GW-53S 5-15 CRA 22 Dec 2014 N <0.02 3200
GW-53S 5-15 CEI 22 Dec 2014 N -- --
GW-54D 18-28 CRA 18 Dec 2014 N <0.02 3300
GW-54D 18-28 CEI 18 Dec 2014 N -- --
GW-54S 5-15 CRA 18 Dec 2014 Dup. <0.02 3100
GW-54S 5-15 CRA 18 Dec 2014 N <0.02 3000
GW-54S 5-15 CEI 18 Dec 2014 N -- --

PD1 24-39 CRA 11 Feb 2014 N -- --

Note:  bgs = below ground surface; CEI = Coastal Environments, Inc.; CRA = Conestoga-Rovers and Associates; Dup. = Duplicate Sample; ICON = ICON Environmental Services; N = normal sample.
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APPENDIX C.4:  INORGANICS IN GROUNDWATER

Expert Opinion of John A. Connor, P.E., P.G., BCEE and Shawn M. Paquette, P.E., BCEE 
Concerning Potential Groundwater Impacts Associated with Oilfield Operations at 

Sterling Sugars Tract, Lafourche Parish, Louisiana

Sterling Sugars, Inc. vs. Amerada Hess Corporation et al.
17th Judicial District Court, Parish of Lafourche, State of Louisiana, Docket No. 100091, Division "D"

ANALYTE: Sulfide
Total Inorganic 

Carbon
ANALYTICAL METHOD: SM4500S2D AM20GAX
LABORATORY: Pace Pace

Sample 
Location

Screen 
Interval
(ft bgs)

Sampled By Collection Date Sample 
Type mg/L mg/L

PD1 24-39 ICON 11 Feb 2014 N -- --
PD2 4-14 CRA 11 Feb 2014 N -- --
PD2 4-14 ICON 11 Feb 2014 N -- --
RS-1 4-24 CRA 14 Feb 2014 N -- --
RS-1 4-24 ICON 14 Feb 2014 N -- --

RS-13  8-18 CRA 18 Feb 2014 N -- --
RS-13  8-18 ICON 18 Feb 2014 N -- --
RS-14 7-17 CRA 18 Feb 2014 N -- --
RS-14 7-17 ICON 19 Feb 2014 N -- --
RS-15 10-20 CRA 19 Feb 2014 N -- --
RS-15 10-20 ICON 19 Feb 2014 N -- --
RS-16 10-20 CRA 20 Feb 2014 N -- --
RS-16 10-20 ICON 20 Feb 2014 N -- --
RS-17  8-18 CRA 20 Feb 2014 N -- --
RS-17  8-18 ICON 20 Feb 2014 N -- --
RS-18 10-20 CRA 21 Feb 2014 N -- --
RS-18 10-20 ICON 21 Feb 2014 N -- --
RS-19 10-20 CRA 24 Feb 2014 N -- --
RS-19 10-20 ICON 24 Feb 2014 N -- --
RS-20 10-20 CRA 25 Feb 2014 N -- --
RS-20 10-20 ICON 25 Feb 2014 N -- --
RS-21 12-22 CRA 25 Feb 2014 N -- --
RS-21 12-22 ICON 25 Feb 2014 N -- --
RS-22 12-22 CRA 27 Feb 2014 N -- --
RS-22 12-22 CRA 06 Jan 2015 N <0.1 2000
RS-22 12-22 ICON 27 Feb 2014 N -- --
RS-23 12-22 CRA 27 Feb 2014 N -- --
RS-23 12-22 CRA 06 Jan 2015 N <0.02 2100
RS-23 12-22 ICON 27 Feb 2014 N -- --
RS-24 12-22 CRA 27 Feb 2014 N -- --
RS-24 12-22 CRA 06 Jan 2015 N <0.02 2300
RS-24 12-22 ICON 27 Feb 2014 N -- --

Note:  bgs = below ground surface; CEI = Coastal Environments, Inc.; CRA = Conestoga-Rovers and Associates; Dup. = Duplicate Sample; ICON = ICON Environmental Services; N = normal sample.



GSI Job No. G-3992
Issued:  30 March 2015
Page 1 of 18

APPENDIX C.5:  BTEX AND TPH IN GROUNDWATER

Expert Opinion of John A. Connor, P.E., P.G., BCEE and Shawn M. Paquette, P.E., BCEE 
Concerning Potential Groundwater Impacts Associated with Oilfield Operations at 

Sterling Sugars Tract, Lafourche Parish, Louisiana

Sterling Sugars, Inc. vs. Amerada Hess Corporation et al.
17th Judicial District Court, Parish of Lafourche, State of Louisiana, Docket No. 100091, Division "D"

ANALYTE:
Benzene Benzene Benzene Ethylbenzene Ethylbenzene Ethylbenzene m&p-Xylenes m&p-Xylenes o-Xylene

ANALYTICAL METHOD: EPA 8260 SW8021B SW8260 EPA 8260 SW8021B SW8260 EPA 8260 SW8260 EPA 8260
LABORATORY: Pace Element Pace Pace Element Pace Pace Pace Pace

Sample 
Location

Screen 
Interval
(ft bgs)

Sampled By Collection Date Sample 
Type mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L

DB-1 154-184 CRA 06 Feb 2014 N -- -- 0.00058 -- -- <0.0005 -- <0.001 --
DB-1 154-184 ICON 06 Feb 2014 N -- <0.005 -- -- <0.005 -- -- -- --
DB-2 160-190 CRA 10 Feb 2014 N -- -- <0.0005 -- -- <0.0005 -- <0.001 --
DB-2 160-190 ICON 10 Feb 2014 N -- <0.005 -- -- <0.005 -- -- -- --

GW-02 10-20 CRA 29 Dec 2014 N <0.005 -- -- <0.005 -- -- <0.01 -- <0.005
GW-02 10-20 CEI 29 Dec 2014 N -- <0.005 -- -- <0.005 -- -- -- --
GW-04 14-24 CRA 29 Dec 2014 N <0.005 -- -- <0.005 -- -- <0.01 -- <0.005
GW-04 14-24 CEI 29 Dec 2014 N -- <0.005 -- -- <0.005 -- -- -- --
GW-06 10-20 CRA 23 Dec 2014 N <0.005 -- -- <0.005 -- -- <0.01 -- <0.005
GW-06 10-20 CEI 23 Dec 2014 N -- <0.005 -- -- <0.005 -- -- -- --
GW-09 12-22 CRA 29 Dec 2014 N <0.005 -- -- <0.005 -- -- <0.01 -- <0.005
GW-09 12-22 CEI 29 Dec 2014 N -- <0.005 -- -- <0.005 -- -- -- --
GW-11 30-40 CRA 29 Dec 2014 N <0.005 -- -- <0.005 -- -- <0.01 -- <0.005
GW-11 30-40 CEI 29 Dec 2014 N -- <0.005 -- -- <0.005 -- -- -- --
GW-16 12-22 CRA 22 Dec 2014 N <0.005 -- -- <0.005 -- -- <0.01 -- <0.005
GW-16 12-22 CEI 22 Dec 2014 N -- <0.005 -- -- <0.005 -- -- -- --
GW-17 8-13 CRA 15 Dec 2014 N <0.005 -- -- <0.005 -- -- <0.01 -- <0.005

GW-17N 9-19 CRA 03 Feb 2015 N <0.005 -- -- <0.005 -- -- <0.01 -- <0.005
GW-17N 9-19 CEI 03 Feb 2015 N -- <0.00500 -- -- <0.00500 -- -- -- --
GW-19D 24-34 CRA 23 Dec 2014 N <0.005 -- -- <0.005 -- -- <0.01 -- <0.005
GW-19D 24-34 CEI 23 Dec 2014 N -- <0.005 -- -- <0.005 -- -- -- --
GW-19S 9-14 CRA 22 Dec 2014 N <0.005 -- -- <0.005 -- -- <0.01 -- <0.005
GW-19S 9-14 CEI 22 Dec 2014 N -- <0.005 -- -- <0.005 -- -- -- --
GW-23 10-15 CRA 15 Dec 2014 N <0.005 -- -- <0.005 -- -- <0.01 -- <0.005
GW-28 10-15 CEI 21 Jan 2015 N -- <0.00500 -- -- <0.00500 -- -- -- --

GW-31D 17-22 CRA 29 Dec 2014 N 0.43 -- -- <0.005 -- -- <0.01 -- <0.005
GW-31S  8-13 CRA 22 Dec 2014 N 0.011 -- -- <0.005 -- -- <0.01 -- <0.005
GW-36 10-20 CRA 16 Dec 2014 N <0.005 -- -- <0.005 -- -- <0.01 -- <0.005
GW-36 10-20 CEI 16 Dec 2014 N -- <0.005 -- -- <0.005 -- -- -- --
GW-37 10-20 CRA 16 Dec 2014 N <0.005 -- -- <0.005 -- -- <0.01 -- <0.005
GW-37 10-20 CEI 16 Dec 2014 N -- <0.005 -- -- <0.005 -- -- -- --
GW-38 10-20 CRA 17 Dec 2014 N <0.005 -- -- <0.005 -- -- <0.01 -- <0.005
GW-39 10-20 CRA 17 Dec 2014 N <0.005 -- -- <0.005 -- -- <0.01 -- <0.005
GW-40 30-40 CRA 29 Dec 2014 Dup. <0.005 -- -- <0.005 -- -- <0.01 -- <0.005
GW-40 30-40 CRA 29 Dec 2014 N <0.005 -- -- <0.005 -- -- <0.01 -- <0.005
GW-40 30-40 CEI 29 Dec 2014 N -- <0.005 -- -- <0.005 -- -- -- --

Note:  bgs = below ground surface; CEI = Coastal Environments, Inc.; CRA = Conestoga-Rovers and Associates; Dup. = Duplicate Sample; ICON = ICON Environmental Services; N = normal sample.
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APPENDIX C.5:  BTEX AND TPH IN GROUNDWATER

Expert Opinion of John A. Connor, P.E., P.G., BCEE and Shawn M. Paquette, P.E., BCEE 
Concerning Potential Groundwater Impacts Associated with Oilfield Operations at 

Sterling Sugars Tract, Lafourche Parish, Louisiana

Sterling Sugars, Inc. vs. Amerada Hess Corporation et al.
17th Judicial District Court, Parish of Lafourche, State of Louisiana, Docket No. 100091, Division "D"

ANALYTE:
Benzene Benzene Benzene Ethylbenzene Ethylbenzene Ethylbenzene m&p-Xylenes m&p-Xylenes o-Xylene

ANALYTICAL METHOD: EPA 8260 SW8021B SW8260 EPA 8260 SW8021B SW8260 EPA 8260 SW8260 EPA 8260
LABORATORY: Pace Element Pace Pace Element Pace Pace Pace Pace

Sample 
Location

Screen 
Interval
(ft bgs)

Sampled By Collection Date Sample 
Type mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L

GW-41 28-38 CRA 30 Dec 2014 Dup. <0.005 -- -- <0.005 -- -- <0.01 -- <0.005
GW-41 28-38 CRA 30 Dec 2014 N <0.005 -- -- <0.005 -- -- <0.01 -- <0.005
GW-41 28-38 CEI 30 Dec 2014 N -- <0.005 -- -- <0.005 -- -- -- --

GW-48D 31-41 CRA 22 Dec 2014 N <0.005 -- -- <0.005 -- -- <0.01 -- <0.005
GW-48D 31-41 CEI 22 Dec 2014 N -- <0.005 -- -- <0.005 -- -- -- --
GW-48S 12-22 CRA 19 Dec 2014 N <0.005 -- -- <0.005 -- -- <0.01 -- <0.005
GW-48S 12-22 CRA 19 Dec 2014 Dup. <0.005 -- -- <0.005 -- -- <0.01 -- <0.005
GW-48S 12-22 CEI 19 Dec 2014 N -- <0.005 -- -- <0.005 -- -- -- --
GW-50D 31-41 CRA 17 Dec 2014 N <0.005 -- -- <0.005 -- -- <0.01 -- <0.005
GW-50D 31-41 CEI 17 Dec 2014 N -- <0.005 -- -- <0.005 -- -- -- --
GW-50S 11-21 CRA 17 Dec 2014 N <0.005 -- -- <0.005 -- -- <0.01 -- <0.005
GW-50S 11-21 CEI 17 Dec 2014 N -- <0.005 -- -- <0.005 -- -- -- --
GW-51D 29-39 CRA 18 Dec 2014 N <0.005 -- -- <0.005 -- -- <0.01 -- <0.005
GW-51D 29-39 CEI 18 Dec 2014 N -- <0.005 -- -- <0.005 -- -- -- --
GW-51S 18-23 CRA 18 Dec 2014 N <0.005 -- -- <0.005 -- -- <0.01 -- <0.005
GW-51S 18-23 CEI 18 Dec 2014 N -- <0.005 -- -- <0.005 -- -- -- --
GW-53D 18-28 CRA 19 Dec 2014 N <0.005 -- -- <0.005 -- -- <0.01 -- <0.005
GW-53S 5-15 CRA 22 Dec 2014 N <0.005 -- -- <0.005 -- -- <0.01 -- <0.005
GW-53S 5-15 CEI 22 Dec 2014 N -- <0.005 -- -- <0.005 -- -- -- --
GW-54D 18-28 CRA 18 Dec 2014 N <0.005 -- -- <0.005 -- -- <0.01 -- <0.005
GW-54D 18-28 CEI 18 Dec 2014 N -- <0.005 -- -- <0.005 -- -- -- --
GW-54S 5-15 CRA 18 Dec 2014 Dup. <0.005 -- -- <0.005 -- -- <0.01 -- <0.005
GW-54S 5-15 CRA 18 Dec 2014 N <0.005 -- -- <0.005 -- -- <0.01 -- <0.005
GW-54S 5-15 CEI 18 Dec 2014 N -- <0.005 -- -- <0.005 -- -- -- --

PD1 24-39 CRA 11 Feb 2014 N -- -- <0.0005 -- -- <0.0005 -- <0.001 --
PD1 24-39 ICON 11 Feb 2014 N -- <0.005 -- -- <0.005 -- -- -- --
PD2 4-14 CRA 11 Feb 2014 N -- -- <0.0005 -- -- <0.0005 -- <0.001 --
PD2 4-14 ICON 11 Feb 2014 N -- <0.005 -- -- <0.005 -- -- -- --
RS-1 4-24 CRA 14 Feb 2014 N -- -- 0.809 -- -- 0.024 -- 0.11 --
RS-1 4-24 ICON 14 Feb 2014 N -- 0.0465 -- -- 0.0272 -- -- -- --
RS-13  8-18 CRA 18 Feb 2014 N -- -- <0.0005 -- -- <0.0005 -- <0.001 --
RS-13  8-18 ICON 18 Feb 2014 N -- <0.005 -- -- <0.005 -- -- -- --
RS-14 7-17 CRA 18 Feb 2014 N -- -- <0.0005 -- -- <0.0005 -- <0.001 --
RS-14 7-17 ICON 19 Feb 2014 N -- <0.005 -- -- <0.005 -- -- -- --
RS-15 10-20 CRA 19 Feb 2014 N -- -- <0.0005 -- -- <0.0005 -- <0.001 --
RS-15 10-20 ICON 19 Feb 2014 N -- <0.005 -- -- <0.005 -- -- -- --

Note:  bgs = below ground surface; CEI = Coastal Environments, Inc.; CRA = Conestoga-Rovers and Associates; Dup. = Duplicate Sample; ICON = ICON Environmental Services; N = normal sample.
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APPENDIX C.5:  BTEX AND TPH IN GROUNDWATER

Expert Opinion of John A. Connor, P.E., P.G., BCEE and Shawn M. Paquette, P.E., BCEE 
Concerning Potential Groundwater Impacts Associated with Oilfield Operations at 

Sterling Sugars Tract, Lafourche Parish, Louisiana

Sterling Sugars, Inc. vs. Amerada Hess Corporation et al.
17th Judicial District Court, Parish of Lafourche, State of Louisiana, Docket No. 100091, Division "D"

ANALYTE:
Benzene Benzene Benzene Ethylbenzene Ethylbenzene Ethylbenzene m&p-Xylenes m&p-Xylenes o-Xylene

ANALYTICAL METHOD: EPA 8260 SW8021B SW8260 EPA 8260 SW8021B SW8260 EPA 8260 SW8260 EPA 8260
LABORATORY: Pace Element Pace Pace Element Pace Pace Pace Pace

Sample 
Location

Screen 
Interval
(ft bgs)

Sampled By Collection Date Sample 
Type mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L

RS-16 10-20 CRA 20 Feb 2014 N -- -- 0.00458 -- -- <0.0005 -- <0.001 --
RS-16 10-20 ICON 20 Feb 2014 N -- 0.0056 -- -- <0.005 -- -- -- --
RS-17  8-18 CRA 20 Feb 2014 N -- -- 0.0391 -- -- <0.0005 -- <0.001 --
RS-17  8-18 ICON 20 Feb 2014 N -- 0.0472 -- -- <0.005 -- -- -- --
RS-18 10-20 CRA 21 Feb 2014 N -- -- 0.0115 -- -- <0.0005 -- <0.001 --
RS-18 10-20 ICON 21 Feb 2014 N -- 0.0136 -- -- <0.005 -- -- -- --
RS-19 10-20 CRA 24 Feb 2014 N -- -- <0.0005 -- -- <0.0005 -- <0.001 --
RS-19 10-20 ICON 24 Feb 2014 N -- <0.005 -- -- <0.005 -- -- -- --
RS-20 10-20 CRA 25 Feb 2014 N -- -- 0.00076 -- -- <0.0005 -- <0.001 --
RS-20 10-20 ICON 25 Feb 2014 N -- <0.005 -- -- <0.005 -- -- -- --
RS-21 12-22 CRA 25 Feb 2014 N -- -- 0.0184 -- -- <0.0005 -- <0.001 --
RS-21 12-22 ICON 25 Feb 2014 N -- 0.0217 -- -- <0.005 -- -- -- --
RS-22 12-22 CRA 27 Feb 2014 N -- -- <0.0005 -- -- <0.0005 -- <0.001 --
RS-22 12-22 CRA 06 Jan 2015 N <0.005 -- -- <0.005 -- -- <0.01 -- <0.005
RS-22 12-22 ICON 27 Feb 2014 N -- <0.005 -- -- <0.005 -- -- -- --
RS-23 12-22 CRA 27 Feb 2014 N -- -- <0.0005 -- -- <0.0005 -- <0.001 --
RS-23 12-22 CRA 06 Jan 2015 N <0.005 -- -- <0.005 -- -- <0.01 -- <0.005
RS-23 12-22 ICON 27 Feb 2014 N -- <0.005 -- -- <0.005 -- -- -- --
RS-24 12-22 CRA 27 Feb 2014 N -- -- <0.0005 -- -- <0.0005 -- <0.001 --
RS-24 12-22 CRA 06 Jan 2015 N <0.005 -- -- <0.005 -- -- <0.01 -- <0.005
RS-24 12-22 ICON 27 Feb 2014 N -- <0.005 -- -- <0.005 -- -- -- --

Note:  bgs = below ground surface; CEI = Coastal Environments, Inc.; CRA = Conestoga-Rovers and Associates; Dup. = Duplicate Sample; ICON = ICON Environmental Services; N = normal sample.
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APPENDIX C.5:  BTEX AND TPH IN GROUNDWATER

Expert Opinion of John A. Connor, P.E., P.G., BCEE and Shawn M. Paquette, P.E., BCEE 
Concerning Potential Groundwater Impacts Associated with Oilfield Operations at 

Sterling Sugars Tract, Lafourche Parish, Louisiana

Sterling Sugars, Inc. vs. Amerada Hess Corporation et al.
17th Judicial District Court, Parish of Lafourche, State of Louisiana, Docket No. 100091, Division "D"

ANALYTE:
o-Xylene

Xylenes 
(total)

Xylenes 
(total) Toluene Toluene Toluene

Total Petroleum 
Hydrocarbons - 

Gas

Total Petroleum 
Hydrocarbons - 

Gas

Total Petroleum 
Hydrocarbons - 

Diesel
ANALYTICAL METHOD: SW8260 SW8021B SW8260 EPA 8260 SW8021B SW8260 SW8015 SW8015B SW8015
LABORATORY: Pace Element Pace Pace Element Pace Pace Element Pace

Sample 
Location

Screen 
Interval
(ft bgs)

Sampled By Collection Date Sample 
Type mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L

DB-1 154-184 CRA 06 Feb 2014 N <0.001 -- <0.002 -- -- <0.0005 -- -- --
DB-1 154-184 ICON 06 Feb 2014 N -- <0.05 -- -- <0.01 -- -- <0.15 --
DB-2 160-190 CRA 10 Feb 2014 N <0.001 -- <0.002 -- -- <0.0005 -- -- --
DB-2 160-190 ICON 10 Feb 2014 N -- <0.05 -- -- <0.01 -- -- <0.15 --

GW-02 10-20 CRA 29 Dec 2014 N -- -- -- <0.005 -- -- <0.05 -- <0.25
GW-02 10-20 CEI 29 Dec 2014 N -- <0.05 -- -- <0.01 -- -- <0.15 --
GW-04 14-24 CRA 29 Dec 2014 N -- -- -- <0.005 -- -- <0.05 -- <0.25
GW-04 14-24 CEI 29 Dec 2014 N -- <0.05 -- -- <0.01 -- -- <0.15 --
GW-06 10-20 CRA 23 Dec 2014 N -- -- -- <0.005 -- -- <0.05 -- <0.25
GW-06 10-20 CEI 23 Dec 2014 N -- <0.05 -- -- <0.01 -- -- <0.15 --
GW-09 12-22 CRA 29 Dec 2014 N -- -- -- <0.005 -- -- <0.05 -- <0.25
GW-09 12-22 CEI 29 Dec 2014 N -- <0.05 -- -- <0.01 -- -- <0.15 --
GW-11 30-40 CRA 29 Dec 2014 N -- -- -- <0.005 -- -- <0.05 -- <0.25
GW-11 30-40 CEI 29 Dec 2014 N -- <0.05 -- -- <0.01 -- -- <0.15 --
GW-16 12-22 CRA 22 Dec 2014 N -- -- -- <0.005 -- -- <0.05 -- 0.31
GW-16 12-22 CEI 22 Dec 2014 N -- <0.05 -- -- <0.01 -- -- <0.15 --
GW-17 8-13 CRA 15 Dec 2014 N -- -- -- <0.005 -- -- <0.05 -- 0.28

GW-17N 9-19 CRA 03 Feb 2015 N -- -- -- <0.005 -- -- <0.05 -- 0.26
GW-17N 9-19 CEI 03 Feb 2015 N -- <0.0500 -- -- <0.0100 -- -- <0.15 --
GW-19D 24-34 CRA 23 Dec 2014 N -- -- -- <0.005 -- -- <0.05 -- <0.25
GW-19D 24-34 CEI 23 Dec 2014 N -- <0.05 -- -- <0.01 -- -- <0.15 --
GW-19S 9-14 CRA 22 Dec 2014 N -- -- -- <0.005 -- -- <0.05 -- 0.83
GW-19S 9-14 CEI 22 Dec 2014 N -- <0.05 -- -- <0.01 -- -- <0.15 --
GW-23 10-15 CRA 15 Dec 2014 N -- -- -- <0.005 -- -- <0.05 -- <0.25
GW-28 10-15 CEI 21 Jan 2015 N -- <0.0500 -- -- <0.0100 -- -- <0.15 --

GW-31D 17-22 CRA 29 Dec 2014 N -- -- -- <0.005 -- -- 0.76 -- 0.74
GW-31S  8-13 CRA 22 Dec 2014 N -- -- -- <0.005 -- -- 0.054 -- <0.25
GW-36 10-20 CRA 16 Dec 2014 N -- -- -- <0.005 -- -- <0.05 -- <0.25
GW-36 10-20 CEI 16 Dec 2014 N -- <0.05 -- -- <0.01 -- -- <0.15 --
GW-37 10-20 CRA 16 Dec 2014 N -- -- -- <0.005 -- -- <0.05 -- 0.29
GW-37 10-20 CEI 16 Dec 2014 N -- <0.05 -- -- <0.01 -- -- <0.15 --
GW-38 10-20 CRA 17 Dec 2014 N -- -- -- <0.005 -- -- <0.05 -- <0.25
GW-39 10-20 CRA 17 Dec 2014 N -- -- -- <0.005 -- -- <0.05 -- <0.25
GW-40 30-40 CRA 29 Dec 2014 Dup. -- -- -- <0.005 -- -- <0.05 -- <0.25
GW-40 30-40 CRA 29 Dec 2014 N -- -- -- <0.005 -- -- <0.05 -- <0.25
GW-40 30-40 CEI 29 Dec 2014 N -- <0.05 -- -- <0.01 -- -- <0.15 --

Note:  bgs = below ground surface; CEI = Coastal Environments, Inc.; CRA = Conestoga-Rovers and Associates; Dup. = Duplicate Sample; ICON = ICON Environmental Services; N = normal sample.
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APPENDIX C.5:  BTEX AND TPH IN GROUNDWATER

Expert Opinion of John A. Connor, P.E., P.G., BCEE and Shawn M. Paquette, P.E., BCEE 
Concerning Potential Groundwater Impacts Associated with Oilfield Operations at 

Sterling Sugars Tract, Lafourche Parish, Louisiana

Sterling Sugars, Inc. vs. Amerada Hess Corporation et al.
17th Judicial District Court, Parish of Lafourche, State of Louisiana, Docket No. 100091, Division "D"

ANALYTE:
o-Xylene

Xylenes 
(total)

Xylenes 
(total) Toluene Toluene Toluene

Total Petroleum 
Hydrocarbons - 

Gas

Total Petroleum 
Hydrocarbons - 

Gas

Total Petroleum 
Hydrocarbons - 

Diesel
ANALYTICAL METHOD: SW8260 SW8021B SW8260 EPA 8260 SW8021B SW8260 SW8015 SW8015B SW8015
LABORATORY: Pace Element Pace Pace Element Pace Pace Element Pace

Sample 
Location

Screen 
Interval
(ft bgs)

Sampled By Collection Date Sample 
Type mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L

GW-41 28-38 CRA 30 Dec 2014 Dup. -- -- -- <0.005 -- -- <0.05 -- <0.25
GW-41 28-38 CRA 30 Dec 2014 N -- -- -- <0.005 -- -- <0.05 -- <0.25
GW-41 28-38 CEI 30 Dec 2014 N -- <0.05 -- -- <0.01 -- -- <0.15 --

GW-48D 31-41 CRA 22 Dec 2014 N -- -- -- <0.005 -- -- <0.05 -- <0.25
GW-48D 31-41 CEI 22 Dec 2014 N -- <0.05 -- -- <0.01 -- -- <0.15 --
GW-48S 12-22 CRA 19 Dec 2014 N -- -- -- <0.005 -- -- <0.05 -- <0.25
GW-48S 12-22 CRA 19 Dec 2014 Dup. -- -- -- <0.005 -- -- <0.05 -- 0.29
GW-48S 12-22 CEI 19 Dec 2014 N -- <0.05 -- -- <0.01 -- -- <0.15 --
GW-50D 31-41 CRA 17 Dec 2014 N -- -- -- <0.005 -- -- <0.05 -- <0.25
GW-50D 31-41 CEI 17 Dec 2014 N -- <0.05 -- -- <0.01 -- -- <0.15 --
GW-50S 11-21 CRA 17 Dec 2014 N -- -- -- <0.005 -- -- <0.05 -- 1.2
GW-50S 11-21 CEI 17 Dec 2014 N -- <0.05 -- -- <0.01 -- -- <0.15 --
GW-51D 29-39 CRA 18 Dec 2014 N -- -- -- <0.005 -- -- <0.05 -- <0.25
GW-51D 29-39 CEI 18 Dec 2014 N -- <0.05 -- -- <0.01 -- -- <0.15 --
GW-51S 18-23 CRA 18 Dec 2014 N -- -- -- <0.005 -- -- <0.05 -- <0.25
GW-51S 18-23 CEI 18 Dec 2014 N -- <0.05 -- -- <0.01 -- -- <0.15 --
GW-53D 18-28 CRA 19 Dec 2014 N -- -- -- <0.005 -- -- <0.05 -- <0.25
GW-53S 5-15 CRA 22 Dec 2014 N -- -- -- <0.005 -- -- <0.05 -- <0.25
GW-53S 5-15 CEI 22 Dec 2014 N -- <0.05 -- -- <0.01 -- -- <0.15 --
GW-54D 18-28 CRA 18 Dec 2014 N -- -- -- <0.005 -- -- <0.05 -- <0.25
GW-54D 18-28 CEI 18 Dec 2014 N -- <0.05 -- -- <0.01 -- -- <0.15 --
GW-54S 5-15 CRA 18 Dec 2014 Dup. -- -- -- <0.005 -- -- <0.05 -- 1.6
GW-54S 5-15 CRA 18 Dec 2014 N -- -- -- <0.005 -- -- <0.05 -- 2.2
GW-54S 5-15 CEI 18 Dec 2014 N -- <0.05 -- -- <0.01 -- -- <0.15 --

PD1 24-39 CRA 11 Feb 2014 N <0.001 -- <0.002 -- -- 0.0198 -- -- --
PD1 24-39 ICON 11 Feb 2014 N -- <0.05 -- -- 0.016 -- -- <0.15 --
PD2 4-14 CRA 11 Feb 2014 N <0.001 -- <0.002 -- -- 0.0207 -- -- --
PD2 4-14 ICON 11 Feb 2014 N -- <0.05 -- -- 0.0211 -- -- <0.15 --
RS-1 4-24 CRA 14 Feb 2014 N 0.0658 -- 0.176 -- -- 0.502 -- -- --
RS-1 4-24 ICON 14 Feb 2014 N -- 0.193 -- -- 0.0272 -- -- 4.31 --
RS-13  8-18 CRA 18 Feb 2014 N <0.001 -- <0.002 -- -- 0.0037 -- -- --
RS-13  8-18 ICON 18 Feb 2014 N -- <0.05 -- -- <0.01 -- -- <0.15 --
RS-14 7-17 CRA 18 Feb 2014 N <0.001 -- <0.002 -- -- 0.0009 -- -- --
RS-14 7-17 ICON 19 Feb 2014 N -- <0.05 -- -- <0.01 -- -- <0.15 --
RS-15 10-20 CRA 19 Feb 2014 N <0.001 -- <0.002 -- -- 0.00297 -- -- --
RS-15 10-20 ICON 19 Feb 2014 N -- <0.05 -- -- <0.01 -- -- <0.15 --

Note:  bgs = below ground surface; CEI = Coastal Environments, Inc.; CRA = Conestoga-Rovers and Associates; Dup. = Duplicate Sample; ICON = ICON Environmental Services; N = normal sample.
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APPENDIX C.5:  BTEX AND TPH IN GROUNDWATER

Expert Opinion of John A. Connor, P.E., P.G., BCEE and Shawn M. Paquette, P.E., BCEE 
Concerning Potential Groundwater Impacts Associated with Oilfield Operations at 

Sterling Sugars Tract, Lafourche Parish, Louisiana

Sterling Sugars, Inc. vs. Amerada Hess Corporation et al.
17th Judicial District Court, Parish of Lafourche, State of Louisiana, Docket No. 100091, Division "D"

ANALYTE:
o-Xylene

Xylenes 
(total)

Xylenes 
(total) Toluene Toluene Toluene

Total Petroleum 
Hydrocarbons - 

Gas

Total Petroleum 
Hydrocarbons - 

Gas

Total Petroleum 
Hydrocarbons - 

Diesel
ANALYTICAL METHOD: SW8260 SW8021B SW8260 EPA 8260 SW8021B SW8260 SW8015 SW8015B SW8015
LABORATORY: Pace Element Pace Pace Element Pace Pace Element Pace

Sample 
Location

Screen 
Interval
(ft bgs)

Sampled By Collection Date Sample 
Type mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L

RS-16 10-20 CRA 20 Feb 2014 N <0.001 -- <0.002 -- -- 0.00286 -- -- --
RS-16 10-20 ICON 20 Feb 2014 N -- <0.05 -- -- <0.01 -- -- <0.15 --
RS-17  8-18 CRA 20 Feb 2014 N <0.001 -- <0.002 -- -- 0.00198 -- -- --
RS-17  8-18 ICON 20 Feb 2014 N -- <0.05 -- -- <0.01 -- -- 0.21 --
RS-18 10-20 CRA 21 Feb 2014 N <0.001 -- <0.002 -- -- 0.00053 -- -- --
RS-18 10-20 ICON 21 Feb 2014 N -- <0.05 -- -- <0.01 -- -- <0.15 --
RS-19 10-20 CRA 24 Feb 2014 N <0.001 -- <0.002 -- -- 0.00131 -- -- --
RS-19 10-20 ICON 24 Feb 2014 N -- <0.05 -- -- <0.01 -- -- <0.15 --
RS-20 10-20 CRA 25 Feb 2014 N <0.001 -- <0.002 -- -- 0.00201 -- -- --
RS-20 10-20 ICON 25 Feb 2014 N -- <0.05 -- -- <0.01 -- -- <0.15 --
RS-21 12-22 CRA 25 Feb 2014 N <0.001 -- <0.002 -- -- 0.00337 -- -- --
RS-21 12-22 ICON 25 Feb 2014 N -- <0.05 -- -- <0.01 -- -- 0.18 --
RS-22 12-22 CRA 27 Feb 2014 N <0.001 -- <0.002 -- -- 0.00635 -- -- --
RS-22 12-22 CRA 06 Jan 2015 N -- -- -- <0.005 -- -- <0.05 -- <0.25
RS-22 12-22 ICON 27 Feb 2014 N -- <0.05 -- -- 0.0144 -- -- <0.15 --
RS-23 12-22 CRA 27 Feb 2014 N <0.001 -- <0.002 -- -- 0.0011 -- -- --
RS-23 12-22 CRA 06 Jan 2015 N -- -- -- <0.005 -- -- <0.05 -- <0.25
RS-23 12-22 ICON 27 Feb 2014 N -- <0.05 -- -- <0.01 -- -- <0.15 --
RS-24 12-22 CRA 27 Feb 2014 N <0.001 -- <0.002 -- -- 0.0139 -- -- --
RS-24 12-22 CRA 06 Jan 2015 N -- -- -- <0.005 -- -- <0.05 -- <0.25
RS-24 12-22 ICON 27 Feb 2014 N -- <0.05 -- -- 0.0339 -- -- 0.16 --

Note:  bgs = below ground surface; CEI = Coastal Environments, Inc.; CRA = Conestoga-Rovers and Associates; Dup. = Duplicate Sample; ICON = ICON Environmental Services; N = normal sample.
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APPENDIX C.5 BTEX AND TPH IN GROUNDWATER

Expert Opinion of John A. Connor, P.E., P.G., BCEE and Shawn M. Paquette, P.E., BCEE 
Concerning Potential Groundwater Impacts Associated with Oilfield Operations at 

Sterling Sugars Tract, Lafourche Parish, Louisiana

Sterling Sugars, Inc. vs. Amerada Hess Corporation et al.
17th Judicial District Court, Parish of Lafourche, State of Louisiana, Docket No. 100091, Division "D"

ANALYTE:
Total Petroleum 
Hydrocarbons - 

Diesel

Total Petroleum 
Hydrocarbons - 

Oil

Total Petroleum 
Hydrocarbons - 

Oil

Total Petroleum 
Hydrocarbons 

(C6-C8) Aliphatic

Total Petroleum 
Hydrocarbons 

(C6-C8) Aliphatic

Total Petroleum 
Hydrocarbons 

(C8-C10) Aliphatic

Total Petroleum 
Hydrocarbons 

(C16-C35) Aliphatic
ANALYTICAL METHOD: SW8015B SW8015 SW8015B MA_VPH VPH VPH MA_EPH
LABORATORY: Element Pace Element Pace Pace Pace Pace

Sample 
Location

Screen 
Interval
(ft bgs)

Sampled By Collection Date Sample 
Type mg/L mg/L mg/L mg/L mg/L mg/L mg/L

DB-1 154-184 CRA 06 Feb 2014 N -- -- -- -- <0.075 <0.065 --
DB-1 154-184 ICON 06 Feb 2014 N 0.18 -- <0.12 -- -- -- --
DB-2 160-190 CRA 10 Feb 2014 N -- -- -- -- <0.075 <0.065 --
DB-2 160-190 ICON 10 Feb 2014 N <0.13 -- <0.12 -- -- -- --

GW-02 10-20 CRA 29 Dec 2014 N -- <0.5 -- <0.06 -- -- <0.6
GW-02 10-20 CEI 29 Dec 2014 N <0.13 -- <0.12 -- -- -- --
GW-04 14-24 CRA 29 Dec 2014 N -- <0.5 -- <0.06 -- -- <0.6
GW-04 14-24 CEI 29 Dec 2014 N <0.13 -- <0.12 -- -- -- --
GW-06 10-20 CRA 23 Dec 2014 N -- <0.5 -- <0.06 -- -- <0.6
GW-06 10-20 CEI 23 Dec 2014 N <0.14 -- <0.13 -- -- -- --
GW-09 12-22 CRA 29 Dec 2014 N -- <0.5 -- <0.06 -- -- <0.6
GW-09 12-22 CEI 29 Dec 2014 N 0.2 -- <0.12 -- -- -- --
GW-11 30-40 CRA 29 Dec 2014 N -- <0.5 -- <0.06 -- -- <0.6
GW-11 30-40 CEI 29 Dec 2014 N 0.53 -- <0.12 -- -- -- --
GW-16 12-22 CRA 22 Dec 2014 N -- <0.5 -- <0.06 -- -- <0.6
GW-16 12-22 CEI 22 Dec 2014 N 0.21 -- <0.13 -- -- -- --
GW-17 8-13 CRA 15 Dec 2014 N -- <0.5 -- <0.06 -- -- <0.6

GW-17N 9-19 CRA 03 Feb 2015 N -- <0.5 -- <0.06 -- -- <0.6
GW-17N 9-19 CEI 03 Feb 2015 N <0.13 -- <0.12 -- -- -- --
GW-19D 24-34 CRA 23 Dec 2014 N -- <0.5 -- <0.06 -- -- <0.6
GW-19D 24-34 CEI 23 Dec 2014 N <0.13 -- <0.12 -- -- -- --
GW-19S 9-14 CRA 22 Dec 2014 N -- <0.5 -- <0.06 -- -- <0.6
GW-19S 9-14 CEI 22 Dec 2014 N 0.71 -- 0.27 -- -- -- --
GW-23 10-15 CRA 15 Dec 2014 N -- <0.5 -- <0.06 -- -- <0.6
GW-28 10-15 CEI 21 Jan 2015 N 0.19 -- <0.12 -- -- -- --

GW-31D 17-22 CRA 29 Dec 2014 N -- <0.5 -- 0.68 -- -- <0.6
GW-31S  8-13 CRA 22 Dec 2014 N -- <0.5 -- <0.06 -- -- <0.6
GW-36 10-20 CRA 16 Dec 2014 N -- <0.5 -- <0.06 -- -- <0.6
GW-36 10-20 CEI 16 Dec 2014 N <0.13 -- <0.12 -- -- -- --
GW-37 10-20 CRA 16 Dec 2014 N -- <0.5 -- <0.06 -- -- <0.6
GW-37 10-20 CEI 16 Dec 2014 N <0.13 -- <0.12 -- -- -- --
GW-38 10-20 CRA 17 Dec 2014 N -- <0.5 -- <0.06 -- -- <0.6
GW-39 10-20 CRA 17 Dec 2014 N -- <0.5 -- <0.06 -- -- <0.6
GW-40 30-40 CRA 29 Dec 2014 Dup. -- <0.5 -- <0.06 -- -- <0.6
GW-40 30-40 CRA 29 Dec 2014 N -- <0.5 -- <0.06 -- -- <0.6
GW-40 30-40 CEI 29 Dec 2014 N <0.13 -- <0.12 -- -- -- --

Note:  bgs = below ground surface; CEI = Coastal Environments, Inc.; CRA = Conestoga-Rovers and Associates; Dup. = Duplicate Sample; ICON = ICON Environmental Services; N = normal sample.
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APPENDIX C.5 BTEX AND TPH IN GROUNDWATER

Expert Opinion of John A. Connor, P.E., P.G., BCEE and Shawn M. Paquette, P.E., BCEE 
Concerning Potential Groundwater Impacts Associated with Oilfield Operations at 

Sterling Sugars Tract, Lafourche Parish, Louisiana

Sterling Sugars, Inc. vs. Amerada Hess Corporation et al.
17th Judicial District Court, Parish of Lafourche, State of Louisiana, Docket No. 100091, Division "D"

ANALYTE:
Total Petroleum 
Hydrocarbons - 

Diesel

Total Petroleum 
Hydrocarbons - 

Oil

Total Petroleum 
Hydrocarbons - 

Oil

Total Petroleum 
Hydrocarbons 

(C6-C8) Aliphatic

Total Petroleum 
Hydrocarbons 

(C6-C8) Aliphatic

Total Petroleum 
Hydrocarbons 

(C8-C10) Aliphatic

Total Petroleum 
Hydrocarbons 

(C16-C35) Aliphatic
ANALYTICAL METHOD: SW8015B SW8015 SW8015B MA_VPH VPH VPH MA_EPH
LABORATORY: Element Pace Element Pace Pace Pace Pace

Sample 
Location

Screen 
Interval
(ft bgs)

Sampled By Collection Date Sample 
Type mg/L mg/L mg/L mg/L mg/L mg/L mg/L

GW-41 28-38 CRA 30 Dec 2014 Dup. -- <0.5 -- <0.06 -- -- <0.6
GW-41 28-38 CRA 30 Dec 2014 N -- <0.5 -- <0.06 -- -- <0.6
GW-41 28-38 CEI 30 Dec 2014 N 0.34 -- <0.12 -- -- -- --

GW-48D 31-41 CRA 22 Dec 2014 N -- <0.5 -- <0.06 -- -- <0.6
GW-48D 31-41 CEI 22 Dec 2014 N <0.13 -- <0.12 -- -- -- --
GW-48S 12-22 CRA 19 Dec 2014 N -- <0.5 -- <0.06 -- -- <0.6
GW-48S 12-22 CRA 19 Dec 2014 Dup. -- <0.5 -- <0.06 -- -- <0.6
GW-48S 12-22 CEI 19 Dec 2014 N <0.13 -- <0.12 -- -- -- --
GW-50D 31-41 CRA 17 Dec 2014 N -- <0.5 -- <0.06 -- -- <0.6
GW-50D 31-41 CEI 17 Dec 2014 N 0.15 -- <0.12 -- -- -- --
GW-50S 11-21 CRA 17 Dec 2014 N -- <0.5 -- <0.06 -- -- <0.6
GW-50S 11-21 CEI 17 Dec 2014 N 0.85 -- 0.34 -- -- -- --
GW-51D 29-39 CRA 18 Dec 2014 N -- <0.5 -- <0.06 -- -- <0.6
GW-51D 29-39 CEI 18 Dec 2014 N <0.14 -- <0.13 -- -- -- --
GW-51S 18-23 CRA 18 Dec 2014 N -- <0.5 -- <0.06 -- -- <0.6
GW-51S 18-23 CEI 18 Dec 2014 N <0.13 -- <0.12 -- -- -- --
GW-53D 18-28 CRA 19 Dec 2014 N -- <0.5 -- <0.06 -- -- <0.6
GW-53S 5-15 CRA 22 Dec 2014 N -- <0.5 -- <0.06 -- -- <0.6
GW-53S 5-15 CEI 22 Dec 2014 N <0.15 -- <0.14 -- -- -- --
GW-54D 18-28 CRA 18 Dec 2014 N -- <0.5 -- <0.06 -- -- <0.6
GW-54D 18-28 CEI 18 Dec 2014 N <0.15 -- <0.14 -- -- -- --
GW-54S 5-15 CRA 18 Dec 2014 Dup. -- <0.5 -- <0.06 -- -- <0.6
GW-54S 5-15 CRA 18 Dec 2014 N -- <0.5 -- <0.06 -- -- <0.6
GW-54S 5-15 CEI 18 Dec 2014 N 1.85 -- 0.54 -- -- -- --

PD1 24-39 CRA 11 Feb 2014 N -- -- -- -- <0.075 <0.065 --
PD1 24-39 ICON 11 Feb 2014 N <0.13 -- <0.14 -- -- -- --
PD2 4-14 CRA 11 Feb 2014 N -- -- -- -- <0.075 <0.065 --
PD2 4-14 ICON 11 Feb 2014 N 3.25 -- 0.56 -- -- -- --
RS-1 4-24 CRA 14 Feb 2014 N -- -- -- -- 2.45 0.355 --
RS-1 4-24 ICON 14 Feb 2014 N 6.27 -- 0.66 -- -- -- --
RS-13  8-18 CRA 18 Feb 2014 N -- -- -- -- <0.075 <0.065 --
RS-13  8-18 ICON 18 Feb 2014 N 0.21 -- <0.12 -- -- -- --
RS-14 7-17 CRA 18 Feb 2014 N -- -- -- -- <0.075 <0.065 --
RS-14 7-17 ICON 19 Feb 2014 N 0.16 -- <0.12 -- -- -- --
RS-15 10-20 CRA 19 Feb 2014 N -- -- -- -- <0.075 <0.065 --
RS-15 10-20 ICON 19 Feb 2014 N 0.16 -- <0.12 -- -- -- --

Note:  bgs = below ground surface; CEI = Coastal Environments, Inc.; CRA = Conestoga-Rovers and Associates; Dup. = Duplicate Sample; ICON = ICON Environmental Services; N = normal sample.
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APPENDIX C.5 BTEX AND TPH IN GROUNDWATER

Expert Opinion of John A. Connor, P.E., P.G., BCEE and Shawn M. Paquette, P.E., BCEE 
Concerning Potential Groundwater Impacts Associated with Oilfield Operations at 

Sterling Sugars Tract, Lafourche Parish, Louisiana

Sterling Sugars, Inc. vs. Amerada Hess Corporation et al.
17th Judicial District Court, Parish of Lafourche, State of Louisiana, Docket No. 100091, Division "D"

ANALYTE:
Total Petroleum 
Hydrocarbons - 

Diesel

Total Petroleum 
Hydrocarbons - 

Oil

Total Petroleum 
Hydrocarbons - 

Oil

Total Petroleum 
Hydrocarbons 

(C6-C8) Aliphatic

Total Petroleum 
Hydrocarbons 

(C6-C8) Aliphatic

Total Petroleum 
Hydrocarbons 

(C8-C10) Aliphatic

Total Petroleum 
Hydrocarbons 

(C16-C35) Aliphatic
ANALYTICAL METHOD: SW8015B SW8015 SW8015B MA_VPH VPH VPH MA_EPH
LABORATORY: Element Pace Element Pace Pace Pace Pace

Sample 
Location

Screen 
Interval
(ft bgs)

Sampled By Collection Date Sample 
Type mg/L mg/L mg/L mg/L mg/L mg/L mg/L

RS-16 10-20 CRA 20 Feb 2014 N -- -- -- -- <0.075 <0.065 --
RS-16 10-20 ICON 20 Feb 2014 N 0.34 -- <0.12 -- -- -- --
RS-17  8-18 CRA 20 Feb 2014 N -- -- -- -- 0.0847 <0.065 --
RS-17  8-18 ICON 20 Feb 2014 N 0.39 -- <0.13 -- -- -- --
RS-18 10-20 CRA 21 Feb 2014 N -- -- -- -- <0.075 <0.065 --
RS-18 10-20 ICON 21 Feb 2014 N 0.015 -- <0.12 -- -- -- --
RS-19 10-20 CRA 24 Feb 2014 N -- -- -- -- <0.075 <0.065 --
RS-19 10-20 ICON 24 Feb 2014 N <0.13 -- <0.12 -- -- -- --
RS-20 10-20 CRA 25 Feb 2014 N -- -- -- -- <0.075 <0.065 --
RS-20 10-20 ICON 25 Feb 2014 N <0.13 -- <0.12 -- -- -- --
RS-21 12-22 CRA 25 Feb 2014 N -- -- -- -- <0.075 <0.065 --
RS-21 12-22 ICON 25 Feb 2014 N <0.13 -- <0.12 -- -- -- --
RS-22 12-22 CRA 27 Feb 2014 N -- -- -- -- <0.075 <0.065 --
RS-22 12-22 CRA 06 Jan 2015 N -- <0.5 -- <0.06 -- -- <0.6
RS-22 12-22 ICON 27 Feb 2014 N 0.2 -- <0.12 -- -- -- --
RS-23 12-22 CRA 27 Feb 2014 N -- -- -- -- <0.075 <0.065 --
RS-23 12-22 CRA 06 Jan 2015 N -- <0.5 -- <0.06 -- -- <0.6
RS-23 12-22 ICON 27 Feb 2014 N <0.13 -- <0.12 -- -- -- --
RS-24 12-22 CRA 27 Feb 2014 N -- -- -- -- <0.075 <0.065 --
RS-24 12-22 CRA 06 Jan 2015 N -- <0.5 -- <0.06 -- -- <0.6
RS-24 12-22 ICON 27 Feb 2014 N <0.13 -- <0.12 -- -- -- --

Note:  bgs = below ground surface; CEI = Coastal Environments, Inc.; CRA = Conestoga-Rovers and Associates; Dup. = Duplicate Sample; ICON = ICON Environmental Services; N = normal sample.
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APPENDIX C.5:  BTEX AND TPH IN GROUNDWATER

Expert Opinion of John A. Connor, P.E., P.G., BCEE and Shawn M. Paquette, P.E., BCEE 
Concerning Potential Groundwater Impacts Associated with Oilfield Operations at 

Sterling Sugars Tract, Lafourche Parish, Louisiana

Sterling Sugars, Inc. vs. Amerada Hess Corporation et al.
17th Judicial District Court, Parish of Lafourche, State of Louisiana, Docket No. 100091, Division "D"

ANALYTE:
Total Petroleum 
Hydrocarbons 

(>C8-C10) Aliphatic

Total Petroleum 
Hydrocarbons 

(>C10-C12) Aliphatic

Total Petroleum 
Hydrocarbons 

(>C10-C12) Aliphatic

Total Petroleum 
Hydrocarbons 

(>C12-C16) Aliphatic

Total Petroleum 
Hydrocarbons 

(>C12-C16) Aliphatic

Total Petroleum 
Hydrocarbons 

(>C16-C35) Aliphatic
ANALYTICAL METHOD: MA_VPH EPH MA_EPH EPH MA_EPH EPH
LABORATORY: Pace Pace Pace Pace Pace Pace

Sample 
Location

Screen 
Interval
(ft bgs)

Sampled By Collection Date Sample 
Type mg/L mg/L mg/L mg/L mg/L mg/L

DB-1 154-184 CRA 06 Feb 2014 N -- <0.15 -- <0.15 -- <0.6
DB-1 154-184 ICON 06 Feb 2014 N -- -- -- -- -- --
DB-2 160-190 CRA 10 Feb 2014 N -- <0.15 -- <0.15 -- <0.6
DB-2 160-190 ICON 10 Feb 2014 N -- -- -- -- -- --

GW-02 10-20 CRA 29 Dec 2014 N <0.07 -- <0.15 -- <0.15 --
GW-02 10-20 CEI 29 Dec 2014 N -- -- -- -- -- --
GW-04 14-24 CRA 29 Dec 2014 N <0.07 -- <0.15 -- <0.15 --
GW-04 14-24 CEI 29 Dec 2014 N -- -- -- -- -- --
GW-06 10-20 CRA 23 Dec 2014 N <0.07 -- <0.15 -- <0.15 --
GW-06 10-20 CEI 23 Dec 2014 N -- -- -- -- -- --
GW-09 12-22 CRA 29 Dec 2014 N <0.07 -- <0.15 -- <0.15 --
GW-09 12-22 CEI 29 Dec 2014 N -- -- -- -- -- --
GW-11 30-40 CRA 29 Dec 2014 N <0.07 -- <0.15 -- <0.15 --
GW-11 30-40 CEI 29 Dec 2014 N -- -- -- -- -- --
GW-16 12-22 CRA 22 Dec 2014 N <0.07 -- <0.15 -- <0.15 --
GW-16 12-22 CEI 22 Dec 2014 N -- -- -- -- -- --
GW-17 8-13 CRA 15 Dec 2014 N <0.07 -- <0.15 -- <0.15 --

GW-17N 9-19 CRA 03 Feb 2015 N <0.07 -- <0.15 -- <0.15 --
GW-17N 9-19 CEI 03 Feb 2015 N -- -- -- -- -- --
GW-19D 24-34 CRA 23 Dec 2014 N <0.07 -- <0.15 -- <0.15 --
GW-19D 24-34 CEI 23 Dec 2014 N -- -- -- -- -- --
GW-19S 9-14 CRA 22 Dec 2014 N <0.07 -- <0.15 -- <0.15 --
GW-19S 9-14 CEI 22 Dec 2014 N -- -- -- -- -- --
GW-23 10-15 CRA 15 Dec 2014 N <0.07 -- <0.15 -- <0.15 --
GW-28 10-15 CEI 21 Jan 2015 N -- -- -- -- -- --

GW-31D 17-22 CRA 29 Dec 2014 N <0.07 -- <0.15 -- <0.15 --
GW-31S  8-13 CRA 22 Dec 2014 N <0.07 -- <0.15 -- <0.15 --
GW-36 10-20 CRA 16 Dec 2014 N <0.07 -- <0.15 -- <0.15 --
GW-36 10-20 CEI 16 Dec 2014 N -- -- -- -- -- --
GW-37 10-20 CRA 16 Dec 2014 N <0.07 -- <0.15 -- <0.15 --
GW-37 10-20 CEI 16 Dec 2014 N -- -- -- -- -- --
GW-38 10-20 CRA 17 Dec 2014 N <0.07 -- <0.15 -- <0.15 --
GW-39 10-20 CRA 17 Dec 2014 N <0.07 -- <0.15 -- <0.15 --
GW-40 30-40 CRA 29 Dec 2014 Dup. <0.07 -- <0.15 -- <0.15 --
GW-40 30-40 CRA 29 Dec 2014 N <0.07 -- <0.15 -- <0.15 --
GW-40 30-40 CEI 29 Dec 2014 N -- -- -- -- -- --

Note:  bgs = below ground surface; CEI = Coastal Environments, Inc.; CRA = Conestoga-Rovers and Associates; Dup. = Duplicate Sample; ICON = ICON Environmental Services; N = normal sample.
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APPENDIX C.5:  BTEX AND TPH IN GROUNDWATER

Expert Opinion of John A. Connor, P.E., P.G., BCEE and Shawn M. Paquette, P.E., BCEE 
Concerning Potential Groundwater Impacts Associated with Oilfield Operations at 

Sterling Sugars Tract, Lafourche Parish, Louisiana

Sterling Sugars, Inc. vs. Amerada Hess Corporation et al.
17th Judicial District Court, Parish of Lafourche, State of Louisiana, Docket No. 100091, Division "D"

ANALYTE:
Total Petroleum 
Hydrocarbons 

(>C8-C10) Aliphatic

Total Petroleum 
Hydrocarbons 

(>C10-C12) Aliphatic

Total Petroleum 
Hydrocarbons 

(>C10-C12) Aliphatic

Total Petroleum 
Hydrocarbons 

(>C12-C16) Aliphatic

Total Petroleum 
Hydrocarbons 

(>C12-C16) Aliphatic

Total Petroleum 
Hydrocarbons 

(>C16-C35) Aliphatic
ANALYTICAL METHOD: MA_VPH EPH MA_EPH EPH MA_EPH EPH
LABORATORY: Pace Pace Pace Pace Pace Pace

Sample 
Location

Screen 
Interval
(ft bgs)

Sampled By Collection Date Sample 
Type mg/L mg/L mg/L mg/L mg/L mg/L

GW-41 28-38 CRA 30 Dec 2014 Dup. <0.07 -- <0.15 -- <0.15 --
GW-41 28-38 CRA 30 Dec 2014 N <0.07 -- <0.15 -- <0.15 --
GW-41 28-38 CEI 30 Dec 2014 N -- -- -- -- -- --

GW-48D 31-41 CRA 22 Dec 2014 N <0.07 -- <0.15 -- <0.15 --
GW-48D 31-41 CEI 22 Dec 2014 N -- -- -- -- -- --
GW-48S 12-22 CRA 19 Dec 2014 N <0.07 -- <0.15 -- <0.15 --
GW-48S 12-22 CRA 19 Dec 2014 Dup. <0.07 -- <0.15 -- <0.15 --
GW-48S 12-22 CEI 19 Dec 2014 N -- -- -- -- -- --
GW-50D 31-41 CRA 17 Dec 2014 N <0.07 -- <0.15 -- <0.15 --
GW-50D 31-41 CEI 17 Dec 2014 N -- -- -- -- -- --
GW-50S 11-21 CRA 17 Dec 2014 N <0.07 -- <0.15 -- <0.15 --
GW-50S 11-21 CEI 17 Dec 2014 N -- -- -- -- -- --
GW-51D 29-39 CRA 18 Dec 2014 N <0.07 -- <0.15 -- <0.15 --
GW-51D 29-39 CEI 18 Dec 2014 N -- -- -- -- -- --
GW-51S 18-23 CRA 18 Dec 2014 N <0.07 -- <0.15 -- <0.15 --
GW-51S 18-23 CEI 18 Dec 2014 N -- -- -- -- -- --
GW-53D 18-28 CRA 19 Dec 2014 N <0.07 -- <0.15 -- <0.15 --
GW-53S 5-15 CRA 22 Dec 2014 N <0.07 -- <0.15 -- <0.15 --
GW-53S 5-15 CEI 22 Dec 2014 N -- -- -- -- -- --
GW-54D 18-28 CRA 18 Dec 2014 N <0.07 -- <0.15 -- <0.15 --
GW-54D 18-28 CEI 18 Dec 2014 N -- -- -- -- -- --
GW-54S 5-15 CRA 18 Dec 2014 Dup. <0.07 -- <0.15 -- <0.15 --
GW-54S 5-15 CRA 18 Dec 2014 N <0.07 -- <0.15 -- <0.15 --
GW-54S 5-15 CEI 18 Dec 2014 N -- -- -- -- -- --

PD1 24-39 CRA 11 Feb 2014 N -- <0.15 -- <0.15 -- <0.6
PD1 24-39 ICON 11 Feb 2014 N -- -- -- -- -- --
PD2 4-14 CRA 11 Feb 2014 N -- <0.15 -- <0.15 -- <0.6
PD2 4-14 ICON 11 Feb 2014 N -- -- -- -- -- --
RS-1 4-24 CRA 14 Feb 2014 N -- <0.15 -- <0.15 -- <0.6
RS-1 4-24 ICON 14 Feb 2014 N -- -- -- -- -- --
RS-13  8-18 CRA 18 Feb 2014 N -- <0.15 -- <0.15 -- <0.6
RS-13  8-18 ICON 18 Feb 2014 N -- -- -- -- -- --
RS-14 7-17 CRA 18 Feb 2014 N -- <0.15 -- <0.15 -- <0.6
RS-14 7-17 ICON 19 Feb 2014 N -- -- -- -- -- --
RS-15 10-20 CRA 19 Feb 2014 N -- <0.15 -- <0.15 -- <0.6
RS-15 10-20 ICON 19 Feb 2014 N -- -- -- -- -- --

Note:  bgs = below ground surface; CEI = Coastal Environments, Inc.; CRA = Conestoga-Rovers and Associates; Dup. = Duplicate Sample; ICON = ICON Environmental Services; N = normal sample.
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APPENDIX C.5:  BTEX AND TPH IN GROUNDWATER

Expert Opinion of John A. Connor, P.E., P.G., BCEE and Shawn M. Paquette, P.E., BCEE 
Concerning Potential Groundwater Impacts Associated with Oilfield Operations at 

Sterling Sugars Tract, Lafourche Parish, Louisiana

Sterling Sugars, Inc. vs. Amerada Hess Corporation et al.
17th Judicial District Court, Parish of Lafourche, State of Louisiana, Docket No. 100091, Division "D"

ANALYTE:
Total Petroleum 
Hydrocarbons 

(>C8-C10) Aliphatic

Total Petroleum 
Hydrocarbons 

(>C10-C12) Aliphatic

Total Petroleum 
Hydrocarbons 

(>C10-C12) Aliphatic

Total Petroleum 
Hydrocarbons 

(>C12-C16) Aliphatic

Total Petroleum 
Hydrocarbons 

(>C12-C16) Aliphatic

Total Petroleum 
Hydrocarbons 

(>C16-C35) Aliphatic
ANALYTICAL METHOD: MA_VPH EPH MA_EPH EPH MA_EPH EPH
LABORATORY: Pace Pace Pace Pace Pace Pace

Sample 
Location

Screen 
Interval
(ft bgs)

Sampled By Collection Date Sample 
Type mg/L mg/L mg/L mg/L mg/L mg/L

RS-16 10-20 CRA 20 Feb 2014 N -- <0.15 -- <0.15 -- <0.6
RS-16 10-20 ICON 20 Feb 2014 N -- -- -- -- -- --
RS-17  8-18 CRA 20 Feb 2014 N -- <0.15 -- <0.15 -- <0.6
RS-17  8-18 ICON 20 Feb 2014 N -- -- -- -- -- --
RS-18 10-20 CRA 21 Feb 2014 N -- <0.15 -- <0.15 -- <0.6
RS-18 10-20 ICON 21 Feb 2014 N -- -- -- -- -- --
RS-19 10-20 CRA 24 Feb 2014 N -- <0.15 -- <0.15 -- <0.6
RS-19 10-20 ICON 24 Feb 2014 N -- -- -- -- -- --
RS-20 10-20 CRA 25 Feb 2014 N -- <0.15 -- <0.15 -- <0.6
RS-20 10-20 ICON 25 Feb 2014 N -- -- -- -- -- --
RS-21 12-22 CRA 25 Feb 2014 N -- <0.15 -- <0.15 -- <0.6
RS-21 12-22 ICON 25 Feb 2014 N -- -- -- -- -- --
RS-22 12-22 CRA 27 Feb 2014 N -- <0.15 -- <0.15 -- <0.6
RS-22 12-22 CRA 06 Jan 2015 N <0.07 -- <0.15 -- <0.15 --
RS-22 12-22 ICON 27 Feb 2014 N -- -- -- -- -- --
RS-23 12-22 CRA 27 Feb 2014 N -- <0.15 -- <0.15 -- <0.6
RS-23 12-22 CRA 06 Jan 2015 N <0.07 -- <0.15 -- <0.15 --
RS-23 12-22 ICON 27 Feb 2014 N -- -- -- -- -- --
RS-24 12-22 CRA 27 Feb 2014 N -- <0.15 -- <0.15 -- <0.6
RS-24 12-22 CRA 06 Jan 2015 N <0.07 -- <0.15 -- <0.15 --
RS-24 12-22 ICON 27 Feb 2014 N -- -- -- -- -- --

Note:  bgs = below ground surface; CEI = Coastal Environments, Inc.; CRA = Conestoga-Rovers and Associates; Dup. = Duplicate Sample; ICON = ICON Environmental Services; N = normal sample.
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APPENDIX C.5:  BTEX AND TPH IN GROUNDWATER

Expert Opinion of John A. Connor, P.E., P.G., BCEE and Shawn M. Paquette, P.E., BCEE 
Concerning Potential Groundwater Impacts Associated with Oilfield Operations at 

Sterling Sugars Tract, Lafourche Parish, Louisiana

Sterling Sugars, Inc. vs. Amerada Hess Corporation et al.
17th Judicial District Court, Parish of Lafourche, State of Louisiana, Docket No. 100091, Division "D"

ANALYTE:
Total Petroleum 
Hydrocarbons 

(C8-C10) Aromatic

Total Petroleum 
Hydrocarbons 

(C21-C35) Aromatic

Total Petroleum 
Hydrocarbons 

(>C8-C10) Aromatic

Total Petroleum 
Hydrocarbons 

(>C10-C12) Aromatic

Total Petroleum 
Hydrocarbons 

(>C10-C12) Aromatic

Total Petroleum 
Hydrocarbons 

(>C12-C16) Aromatic
ANALYTICAL METHOD: VPH MA_EPH MA_VPH EPH MA_EPH EPH
LABORATORY: Pace Pace Pace Pace Pace Pace

Sample 
Location

Screen 
Interval
(ft bgs)

Sampled By Collection Date Sample 
Type mg/L mg/L mg/L mg/L mg/L mg/L

DB-1 154-184 CRA 06 Feb 2014 N <0.065 -- -- <0.15 -- <0.15
DB-1 154-184 ICON 06 Feb 2014 N -- -- -- -- -- --
DB-2 160-190 CRA 10 Feb 2014 N <0.065 -- -- <0.15 -- <0.15
DB-2 160-190 ICON 10 Feb 2014 N -- -- -- -- -- --

GW-02 10-20 CRA 29 Dec 2014 N -- <0.15 <0.07 -- <0.15 --
GW-02 10-20 CEI 29 Dec 2014 N -- -- -- -- -- --
GW-04 14-24 CRA 29 Dec 2014 N -- <0.15 <0.07 -- <0.15 --
GW-04 14-24 CEI 29 Dec 2014 N -- -- -- -- -- --
GW-06 10-20 CRA 23 Dec 2014 N -- <0.15 <0.07 -- <0.15 --
GW-06 10-20 CEI 23 Dec 2014 N -- -- -- -- -- --
GW-09 12-22 CRA 29 Dec 2014 N -- <0.15 <0.07 -- <0.15 --
GW-09 12-22 CEI 29 Dec 2014 N -- -- -- -- -- --
GW-11 30-40 CRA 29 Dec 2014 N -- <0.15 <0.07 -- <0.15 --
GW-11 30-40 CEI 29 Dec 2014 N -- -- -- -- -- --
GW-16 12-22 CRA 22 Dec 2014 N -- <0.15 <0.07 -- <0.15 --
GW-16 12-22 CEI 22 Dec 2014 N -- -- -- -- -- --
GW-17 8-13 CRA 15 Dec 2014 N -- <0.15 <0.07 -- <0.15 --

GW-17N 9-19 CRA 03 Feb 2015 N -- <0.15 <0.07 -- <0.15 --
GW-17N 9-19 CEI 03 Feb 2015 N -- -- -- -- -- --
GW-19D 24-34 CRA 23 Dec 2014 N -- <0.15 <0.07 -- <0.15 --
GW-19D 24-34 CEI 23 Dec 2014 N -- -- -- -- -- --
GW-19S 9-14 CRA 22 Dec 2014 N -- <0.15 <0.07 -- <0.15 --
GW-19S 9-14 CEI 22 Dec 2014 N -- -- -- -- -- --
GW-23 10-15 CRA 15 Dec 2014 N -- <0.15 <0.07 -- <0.15 --
GW-28 10-15 CEI 21 Jan 2015 N -- -- -- -- -- --

GW-31D 17-22 CRA 29 Dec 2014 N -- <0.15 <0.07 -- <0.15 --
GW-31S  8-13 CRA 22 Dec 2014 N -- <0.15 <0.07 -- <0.15 --
GW-36 10-20 CRA 16 Dec 2014 N -- <0.15 <0.07 -- <0.15 --
GW-36 10-20 CEI 16 Dec 2014 N -- -- -- -- -- --
GW-37 10-20 CRA 16 Dec 2014 N -- <0.15 <0.07 -- <0.15 --
GW-37 10-20 CEI 16 Dec 2014 N -- -- -- -- -- --
GW-38 10-20 CRA 17 Dec 2014 N -- <0.15 <0.07 -- <0.15 --
GW-39 10-20 CRA 17 Dec 2014 N -- <0.15 <0.07 -- <0.15 --
GW-40 30-40 CRA 29 Dec 2014 Dup. -- <0.15 <0.07 -- <0.15 --
GW-40 30-40 CRA 29 Dec 2014 N -- <0.15 <0.07 -- <0.15 --
GW-40 30-40 CEI 29 Dec 2014 N -- -- -- -- -- --

Note:  bgs = below ground surface; CEI = Coastal Environments, Inc.; CRA = Conestoga-Rovers and Associates; Dup. = Duplicate Sample; ICON = ICON Environmental Services; N = normal sample.



GSI Job No. G-3992
Issued:  30 March 2015
Page 14 of 18

APPENDIX C.5:  BTEX AND TPH IN GROUNDWATER

Expert Opinion of John A. Connor, P.E., P.G., BCEE and Shawn M. Paquette, P.E., BCEE 
Concerning Potential Groundwater Impacts Associated with Oilfield Operations at 

Sterling Sugars Tract, Lafourche Parish, Louisiana

Sterling Sugars, Inc. vs. Amerada Hess Corporation et al.
17th Judicial District Court, Parish of Lafourche, State of Louisiana, Docket No. 100091, Division "D"

ANALYTE:
Total Petroleum 
Hydrocarbons 

(C8-C10) Aromatic

Total Petroleum 
Hydrocarbons 

(C21-C35) Aromatic

Total Petroleum 
Hydrocarbons 

(>C8-C10) Aromatic

Total Petroleum 
Hydrocarbons 

(>C10-C12) Aromatic

Total Petroleum 
Hydrocarbons 

(>C10-C12) Aromatic

Total Petroleum 
Hydrocarbons 

(>C12-C16) Aromatic
ANALYTICAL METHOD: VPH MA_EPH MA_VPH EPH MA_EPH EPH
LABORATORY: Pace Pace Pace Pace Pace Pace

Sample 
Location

Screen 
Interval
(ft bgs)

Sampled By Collection Date Sample 
Type mg/L mg/L mg/L mg/L mg/L mg/L

GW-41 28-38 CRA 30 Dec 2014 Dup. -- <0.15 <0.07 -- <0.15 --
GW-41 28-38 CRA 30 Dec 2014 N -- <0.15 <0.07 -- <0.15 --
GW-41 28-38 CEI 30 Dec 2014 N -- -- -- -- -- --

GW-48D 31-41 CRA 22 Dec 2014 N -- <0.15 <0.07 -- <0.15 --
GW-48D 31-41 CEI 22 Dec 2014 N -- -- -- -- -- --
GW-48S 12-22 CRA 19 Dec 2014 N -- <0.15 <0.07 -- <0.15 --
GW-48S 12-22 CRA 19 Dec 2014 Dup. -- <0.15 <0.07 -- <0.15 --
GW-48S 12-22 CEI 19 Dec 2014 N -- -- -- -- -- --
GW-50D 31-41 CRA 17 Dec 2014 N -- <0.15 <0.07 -- <0.15 --
GW-50D 31-41 CEI 17 Dec 2014 N -- -- -- -- -- --
GW-50S 11-21 CRA 17 Dec 2014 N -- <0.15 <0.07 -- <0.15 --
GW-50S 11-21 CEI 17 Dec 2014 N -- -- -- -- -- --
GW-51D 29-39 CRA 18 Dec 2014 N -- <0.15 <0.07 -- <0.15 --
GW-51D 29-39 CEI 18 Dec 2014 N -- -- -- -- -- --
GW-51S 18-23 CRA 18 Dec 2014 N -- <0.15 <0.07 -- <0.15 --
GW-51S 18-23 CEI 18 Dec 2014 N -- -- -- -- -- --
GW-53D 18-28 CRA 19 Dec 2014 N -- <0.15 <0.07 -- <0.15 --
GW-53S 5-15 CRA 22 Dec 2014 N -- <0.15 <0.07 -- <0.15 --
GW-53S 5-15 CEI 22 Dec 2014 N -- -- -- -- -- --
GW-54D 18-28 CRA 18 Dec 2014 N -- <0.15 <0.07 -- <0.15 --
GW-54D 18-28 CEI 18 Dec 2014 N -- -- -- -- -- --
GW-54S 5-15 CRA 18 Dec 2014 Dup. -- <0.15 <0.07 -- <0.15 --
GW-54S 5-15 CRA 18 Dec 2014 N -- <0.15 <0.07 -- <0.15 --
GW-54S 5-15 CEI 18 Dec 2014 N -- -- -- -- -- --

PD1 24-39 CRA 11 Feb 2014 N <0.065 -- -- <0.15 -- <0.15
PD1 24-39 ICON 11 Feb 2014 N -- -- -- -- -- --
PD2 4-14 CRA 11 Feb 2014 N <0.065 -- -- <0.15 -- 1.04
PD2 4-14 ICON 11 Feb 2014 N -- -- -- -- -- --
RS-1 4-24 CRA 14 Feb 2014 N <0.325 -- -- <0.15 -- <0.15
RS-1 4-24 ICON 14 Feb 2014 N -- -- -- -- -- --
RS-13  8-18 CRA 18 Feb 2014 N <0.065 -- -- <0.15 -- <0.15
RS-13  8-18 ICON 18 Feb 2014 N -- -- -- -- -- --
RS-14 7-17 CRA 18 Feb 2014 N <0.065 -- -- <0.15 -- <0.15
RS-14 7-17 ICON 19 Feb 2014 N -- -- -- -- -- --
RS-15 10-20 CRA 19 Feb 2014 N <0.065 -- -- <0.15 -- <0.15
RS-15 10-20 ICON 19 Feb 2014 N -- -- -- -- -- --

Note:  bgs = below ground surface; CEI = Coastal Environments, Inc.; CRA = Conestoga-Rovers and Associates; Dup. = Duplicate Sample; ICON = ICON Environmental Services; N = normal sample.
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APPENDIX C.5:  BTEX AND TPH IN GROUNDWATER

Expert Opinion of John A. Connor, P.E., P.G., BCEE and Shawn M. Paquette, P.E., BCEE 
Concerning Potential Groundwater Impacts Associated with Oilfield Operations at 

Sterling Sugars Tract, Lafourche Parish, Louisiana

Sterling Sugars, Inc. vs. Amerada Hess Corporation et al.
17th Judicial District Court, Parish of Lafourche, State of Louisiana, Docket No. 100091, Division "D"

ANALYTE:
Total Petroleum 
Hydrocarbons 

(C8-C10) Aromatic

Total Petroleum 
Hydrocarbons 

(C21-C35) Aromatic

Total Petroleum 
Hydrocarbons 

(>C8-C10) Aromatic

Total Petroleum 
Hydrocarbons 

(>C10-C12) Aromatic

Total Petroleum 
Hydrocarbons 

(>C10-C12) Aromatic

Total Petroleum 
Hydrocarbons 

(>C12-C16) Aromatic
ANALYTICAL METHOD: VPH MA_EPH MA_VPH EPH MA_EPH EPH
LABORATORY: Pace Pace Pace Pace Pace Pace

Sample 
Location

Screen 
Interval
(ft bgs)

Sampled By Collection Date Sample 
Type mg/L mg/L mg/L mg/L mg/L mg/L

RS-16 10-20 CRA 20 Feb 2014 N <0.065 -- -- <0.15 -- <0.15
RS-16 10-20 ICON 20 Feb 2014 N -- -- -- -- -- --
RS-17  8-18 CRA 20 Feb 2014 N <0.065 -- -- <0.15 -- <0.15
RS-17  8-18 ICON 20 Feb 2014 N -- -- -- -- -- --
RS-18 10-20 CRA 21 Feb 2014 N <0.065 -- -- <0.15 -- <0.15
RS-18 10-20 ICON 21 Feb 2014 N -- -- -- -- -- --
RS-19 10-20 CRA 24 Feb 2014 N <0.065 -- -- <0.15 -- <0.15
RS-19 10-20 ICON 24 Feb 2014 N -- -- -- -- -- --
RS-20 10-20 CRA 25 Feb 2014 N <0.065 -- -- <0.15 -- <0.15
RS-20 10-20 ICON 25 Feb 2014 N -- -- -- -- -- --
RS-21 12-22 CRA 25 Feb 2014 N <0.065 -- -- <0.15 -- <0.15
RS-21 12-22 ICON 25 Feb 2014 N -- -- -- -- -- --
RS-22 12-22 CRA 27 Feb 2014 N <0.065 -- -- <0.15 -- <0.15
RS-22 12-22 CRA 06 Jan 2015 N -- <0.15 <0.07 -- <0.15 --
RS-22 12-22 ICON 27 Feb 2014 N -- -- -- -- -- --
RS-23 12-22 CRA 27 Feb 2014 N <0.065 -- -- <0.15 -- <0.15
RS-23 12-22 CRA 06 Jan 2015 N -- <0.15 <0.07 -- <0.15 --
RS-23 12-22 ICON 27 Feb 2014 N -- -- -- -- -- --
RS-24 12-22 CRA 27 Feb 2014 N <0.065 -- -- <0.15 -- <0.15
RS-24 12-22 CRA 06 Jan 2015 N -- <0.15 <0.07 -- <0.15 --
RS-24 12-22 ICON 27 Feb 2014 N -- -- -- -- -- --

Note:  bgs = below ground surface; CEI = Coastal Environments, Inc.; CRA = Conestoga-Rovers and Associates; Dup. = Duplicate Sample; ICON = ICON Environmental Services; N = normal sample.
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APPENDIX C.5:  BTEX AND TPH IN GROUNDWATER

Expert Opinion of John A. Connor, P.E., P.G., BCEE and Shawn M. Paquette, P.E., BCEE 
Concerning Potential Groundwater Impacts Associated with Oilfield Operations at 

Sterling Sugars Tract, Lafourche Parish, Louisiana

Sterling Sugars, Inc. vs. Amerada Hess Corporation et al.
17th Judicial District Court, Parish of Lafourche, State of Louisiana, Docket No. 100091, Division "D"

ANALYTE:
Total Petroleum 
Hydrocarbons 

(>C12-C16) Aromatic

Total Petroleum 
Hydrocarbons 

(>C16-C21) Aromatic

Total Petroleum 
Hydrocarbons 

(>C16-C21) Aromatic

Total Petroleum 
Hydrocarbons 

(>C21-C35) Aromatic
ANALYTICAL METHOD: MA_EPH EPH MA_EPH EPH
LABORATORY: Pace Pace Pace Pace

Sample 
Location

Screen 
Interval
(ft bgs)

Sampled By Collection Date Sample 
Type mg/L mg/L mg/L mg/L

DB-1 154-184 CRA 06 Feb 2014 N -- <0.15 -- <0.15
DB-1 154-184 ICON 06 Feb 2014 N -- -- -- --
DB-2 160-190 CRA 10 Feb 2014 N -- <0.15 -- <0.15
DB-2 160-190 ICON 10 Feb 2014 N -- -- -- --

GW-02 10-20 CRA 29 Dec 2014 N <0.15 -- <0.15 --
GW-02 10-20 CEI 29 Dec 2014 N -- -- -- --
GW-04 14-24 CRA 29 Dec 2014 N <0.15 -- <0.15 --
GW-04 14-24 CEI 29 Dec 2014 N -- -- -- --
GW-06 10-20 CRA 23 Dec 2014 N <0.15 -- <0.15 --
GW-06 10-20 CEI 23 Dec 2014 N -- -- -- --
GW-09 12-22 CRA 29 Dec 2014 N <0.15 -- <0.15 --
GW-09 12-22 CEI 29 Dec 2014 N -- -- -- --
GW-11 30-40 CRA 29 Dec 2014 N <0.15 -- <0.15 --
GW-11 30-40 CEI 29 Dec 2014 N -- -- -- --
GW-16 12-22 CRA 22 Dec 2014 N <0.15 -- <0.15 --
GW-16 12-22 CEI 22 Dec 2014 N -- -- -- --
GW-17 8-13 CRA 15 Dec 2014 N <0.15 -- <0.15 --

GW-17N 9-19 CRA 03 Feb 2015 N <0.15 -- <0.15 --
GW-17N 9-19 CEI 03 Feb 2015 N -- -- -- --
GW-19D 24-34 CRA 23 Dec 2014 N <0.15 -- <0.15 --
GW-19D 24-34 CEI 23 Dec 2014 N -- -- -- --
GW-19S 9-14 CRA 22 Dec 2014 N <0.15 -- <0.15 --
GW-19S 9-14 CEI 22 Dec 2014 N -- -- -- --
GW-23 10-15 CRA 15 Dec 2014 N <0.15 -- <0.15 --
GW-28 10-15 CEI 21 Jan 2015 N -- -- -- --

GW-31D 17-22 CRA 29 Dec 2014 N <0.15 -- <0.15 --
GW-31S  8-13 CRA 22 Dec 2014 N <0.15 -- <0.15 --
GW-36 10-20 CRA 16 Dec 2014 N <0.15 -- <0.15 --
GW-36 10-20 CEI 16 Dec 2014 N -- -- -- --
GW-37 10-20 CRA 16 Dec 2014 N <0.15 -- <0.15 --
GW-37 10-20 CEI 16 Dec 2014 N -- -- -- --
GW-38 10-20 CRA 17 Dec 2014 N <0.15 -- <0.15 --
GW-39 10-20 CRA 17 Dec 2014 N <0.15 -- <0.15 --
GW-40 30-40 CRA 29 Dec 2014 Dup. <0.15 -- <0.15 --
GW-40 30-40 CRA 29 Dec 2014 N <0.15 -- <0.15 --
GW-40 30-40 CEI 29 Dec 2014 N -- -- -- --

Note:  bgs = below ground surface; CEI = Coastal Environments, Inc.; CRA = Conestoga-Rovers and Associates; Dup. = Duplicate Sample; ICON = ICON Environmental Services; N = normal sample.
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APPENDIX C.5:  BTEX AND TPH IN GROUNDWATER

Expert Opinion of John A. Connor, P.E., P.G., BCEE and Shawn M. Paquette, P.E., BCEE 
Concerning Potential Groundwater Impacts Associated with Oilfield Operations at 

Sterling Sugars Tract, Lafourche Parish, Louisiana

Sterling Sugars, Inc. vs. Amerada Hess Corporation et al.
17th Judicial District Court, Parish of Lafourche, State of Louisiana, Docket No. 100091, Division "D"

ANALYTE:
Total Petroleum 
Hydrocarbons 

(>C12-C16) Aromatic

Total Petroleum 
Hydrocarbons 

(>C16-C21) Aromatic

Total Petroleum 
Hydrocarbons 

(>C16-C21) Aromatic

Total Petroleum 
Hydrocarbons 

(>C21-C35) Aromatic
ANALYTICAL METHOD: MA_EPH EPH MA_EPH EPH
LABORATORY: Pace Pace Pace Pace

Sample 
Location

Screen 
Interval
(ft bgs)

Sampled By Collection Date Sample 
Type mg/L mg/L mg/L mg/L

GW-41 28-38 CRA 30 Dec 2014 Dup. <0.15 -- <0.15 --
GW-41 28-38 CRA 30 Dec 2014 N <0.15 -- <0.15 --
GW-41 28-38 CEI 30 Dec 2014 N -- -- -- --

GW-48D 31-41 CRA 22 Dec 2014 N <0.15 -- <0.15 --
GW-48D 31-41 CEI 22 Dec 2014 N -- -- -- --
GW-48S 12-22 CRA 19 Dec 2014 N <0.15 -- <0.15 --
GW-48S 12-22 CRA 19 Dec 2014 Dup. <0.15 -- <0.15 --
GW-48S 12-22 CEI 19 Dec 2014 N -- -- -- --
GW-50D 31-41 CRA 17 Dec 2014 N <0.15 -- <0.15 --
GW-50D 31-41 CEI 17 Dec 2014 N -- -- -- --
GW-50S 11-21 CRA 17 Dec 2014 N <0.15 -- <0.15 --
GW-50S 11-21 CEI 17 Dec 2014 N -- -- -- --
GW-51D 29-39 CRA 18 Dec 2014 N <0.15 -- <0.15 --
GW-51D 29-39 CEI 18 Dec 2014 N -- -- -- --
GW-51S 18-23 CRA 18 Dec 2014 N <0.15 -- <0.15 --
GW-51S 18-23 CEI 18 Dec 2014 N -- -- -- --
GW-53D 18-28 CRA 19 Dec 2014 N <0.15 -- <0.15 --
GW-53S 5-15 CRA 22 Dec 2014 N <0.15 -- <0.15 --
GW-53S 5-15 CEI 22 Dec 2014 N -- -- -- --
GW-54D 18-28 CRA 18 Dec 2014 N <0.15 -- <0.15 --
GW-54D 18-28 CEI 18 Dec 2014 N -- -- -- --
GW-54S 5-15 CRA 18 Dec 2014 Dup. <0.15 -- <0.15 --
GW-54S 5-15 CRA 18 Dec 2014 N <0.15 -- <0.15 --
GW-54S 5-15 CEI 18 Dec 2014 N -- -- -- --

PD1 24-39 CRA 11 Feb 2014 N -- <0.15 -- <0.15
PD1 24-39 ICON 11 Feb 2014 N -- -- -- --
PD2 4-14 CRA 11 Feb 2014 N -- 1.58 -- 0.637
PD2 4-14 ICON 11 Feb 2014 N -- -- -- --
RS-1 4-24 CRA 14 Feb 2014 N -- <0.15 -- <0.15
RS-1 4-24 ICON 14 Feb 2014 N -- -- -- --
RS-13  8-18 CRA 18 Feb 2014 N -- <0.15 -- <0.15
RS-13  8-18 ICON 18 Feb 2014 N -- -- -- --
RS-14 7-17 CRA 18 Feb 2014 N -- <0.15 -- <0.15
RS-14 7-17 ICON 19 Feb 2014 N -- -- -- --
RS-15 10-20 CRA 19 Feb 2014 N -- <0.15 -- <0.15
RS-15 10-20 ICON 19 Feb 2014 N -- -- -- --

Note:  bgs = below ground surface; CEI = Coastal Environments, Inc.; CRA = Conestoga-Rovers and Associates; Dup. = Duplicate Sample; ICON = ICON Environmental Services; N = normal sample.
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APPENDIX C.5:  BTEX AND TPH IN GROUNDWATER

Expert Opinion of John A. Connor, P.E., P.G., BCEE and Shawn M. Paquette, P.E., BCEE 
Concerning Potential Groundwater Impacts Associated with Oilfield Operations at 

Sterling Sugars Tract, Lafourche Parish, Louisiana

Sterling Sugars, Inc. vs. Amerada Hess Corporation et al.
17th Judicial District Court, Parish of Lafourche, State of Louisiana, Docket No. 100091, Division "D"

ANALYTE:
Total Petroleum 
Hydrocarbons 

(>C12-C16) Aromatic

Total Petroleum 
Hydrocarbons 

(>C16-C21) Aromatic

Total Petroleum 
Hydrocarbons 

(>C16-C21) Aromatic

Total Petroleum 
Hydrocarbons 

(>C21-C35) Aromatic
ANALYTICAL METHOD: MA_EPH EPH MA_EPH EPH
LABORATORY: Pace Pace Pace Pace

Sample 
Location

Screen 
Interval
(ft bgs)

Sampled By Collection Date Sample 
Type mg/L mg/L mg/L mg/L

RS-16 10-20 CRA 20 Feb 2014 N -- <0.15 -- <0.15
RS-16 10-20 ICON 20 Feb 2014 N -- -- -- --
RS-17  8-18 CRA 20 Feb 2014 N -- <0.15 -- <0.15
RS-17  8-18 ICON 20 Feb 2014 N -- -- -- --
RS-18 10-20 CRA 21 Feb 2014 N -- <0.15 -- <0.15
RS-18 10-20 ICON 21 Feb 2014 N -- -- -- --
RS-19 10-20 CRA 24 Feb 2014 N -- <0.15 -- <0.15
RS-19 10-20 ICON 24 Feb 2014 N -- -- -- --
RS-20 10-20 CRA 25 Feb 2014 N -- <0.15 -- <0.15
RS-20 10-20 ICON 25 Feb 2014 N -- -- -- --
RS-21 12-22 CRA 25 Feb 2014 N -- <0.15 -- <0.15
RS-21 12-22 ICON 25 Feb 2014 N -- -- -- --
RS-22 12-22 CRA 27 Feb 2014 N -- <0.15 -- <0.15
RS-22 12-22 CRA 06 Jan 2015 N <0.15 -- <0.15 --
RS-22 12-22 ICON 27 Feb 2014 N -- -- -- --
RS-23 12-22 CRA 27 Feb 2014 N -- <0.15 -- <0.15
RS-23 12-22 CRA 06 Jan 2015 N <0.15 -- <0.15 --
RS-23 12-22 ICON 27 Feb 2014 N -- -- -- --
RS-24 12-22 CRA 27 Feb 2014 N -- <0.15 -- <0.15
RS-24 12-22 CRA 06 Jan 2015 N <0.15 -- <0.15 --
RS-24 12-22 ICON 27 Feb 2014 N -- -- -- --

Note:  bgs = below ground surface; CEI = Coastal Environments, Inc.; CRA = Conestoga-Rovers and Associates; Dup. = Duplicate Sample; ICON = ICON Environmental Services; N = normal sample.
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APPENDIX C.6:  RADIUM IN GROUNDWATER

Expert Opinion of John A. Connor, P.E., P.G., BCEE and Shawn M. Paquette, P.E., BCEE 
Concerning Potential Groundwater Impacts Associated with Oilfield Operations at 

Sterling Sugars Tract, Lafourche Parish, Louisiana

Sterling Sugars, Inc. vs. Amerada Hess Corporation et al.
17th Judicial District Court, Parish of Lafourche, State of Louisiana, Docket No. 100091, Division "D"

ANALYTE:
Radium-226 Radium-228

Combined 
Radium-226 

and 228
Radium-226 
(Dissolved)

Radium-228 
(Dissolved)

Combined 
Radium-226 and 
228 (Dissolved) Radium-226 Radium-228

Combined 
Radium-226 

and 228
ANALYTICAL METHOD: EPA 903.1 EPA 904.0 Sum EPA 903.1 EPA 904.0 Sum EPA 903.1 EPA 904.0 Sum
LABORATORY: Pace Pace Pace Pace Pace Pace Element Element Element

Sample 
Location

Screen 
Interval
(ft bgs)

Sampled By Collection Date Sample 
Type pCi/L pCi/L pCi/L pCi/L pCi/L pCi/L pCi/L pCi/L pCi/L

DB-1 154-184 CRA 06 Feb 2014 N 1.39 1.32 2.71 -- -- -- -- -- --
DB-1 154-184 ICON 06 Feb 2014 N -- -- -- -- -- -- 2.42 1.32 3.74
DB-2 160-190 CRA 10 Feb 2014 N 2.42 1.96 4.38 -- -- -- -- -- --
DB-2 160-190 ICON 10 Feb 2014 N -- -- -- -- -- -- 3.78 2.27 6.05

GW-02 10-20 CRA 29 Dec 2014 N -- -- -- -- -- -- -- -- --
GW-04 14-24 CRA 29 Dec 2014 N -- -- -- -- -- -- -- -- --
GW-06 10-20 CRA 23 Dec 2014 N -- -- -- -- -- -- -- -- --
GW-09 12-22 CRA 29 Dec 2014 N -- -- -- -- -- -- -- -- --
GW-11 30-40 CRA 29 Dec 2014 N -- -- -- -- -- -- -- -- --
GW-16 12-22 CRA 22 Dec 2014 N -- -- -- -- -- -- -- -- --
GW-17 8-13 CRA 15 Dec 2014 N -- -- -- -- -- -- -- -- --

GW-17N 9-19 CRA 03 Feb 2015 N -- -- -- -- -- -- -- -- --
GW-19D 24-34 CRA 23 Dec 2014 N -- -- -- -- -- -- -- -- --
GW-19S 9-14 CRA 22 Dec 2014 N -- -- -- -- -- -- -- -- --
GW-23 10-15 CRA 15 Dec 2014 N -- -- -- -- -- -- -- -- --

GW-31D 17-22 CRA 29 Dec 2014 N -- -- -- -- -- -- -- -- --
GW-31S  8-13 CRA 22 Dec 2014 N -- -- -- -- -- -- -- -- --
GW-36 10-20 CRA 16 Dec 2014 N -- -- -- -- -- -- -- -- --
GW-37 10-20 CRA 16 Dec 2014 N -- -- -- -- -- -- -- -- --
GW-38 10-20 CRA 17 Dec 2014 N -- -- -- -- -- -- -- -- --
GW-39 10-20 CRA 17 Dec 2014 N -- -- -- -- -- -- -- -- --
GW-40 30-40 CRA 29 Dec 2014 Dup. -- -- -- -- -- -- -- -- --
GW-40 30-40 CRA 29 Dec 2014 N -- -- -- -- -- -- -- -- --
GW-41 28-38 CRA 30 Dec 2014 Dup. -- -- -- -- -- -- -- -- --
GW-41 28-38 CRA 30 Dec 2014 N -- -- -- -- -- -- -- -- --

GW-48D 31-41 CRA 22 Dec 2014 N -- -- -- -- -- -- -- -- --
GW-48S 12-22 CRA 19 Dec 2014 Dup. -- -- -- -- -- -- -- -- --
GW-48S 12-22 CRA 19 Dec 2014 N -- -- -- -- -- -- -- -- --
GW-50D 31-41 CRA 17 Dec 2014 N -- -- -- -- -- -- -- -- --
GW-50S 11-21 CRA 17 Dec 2014 N -- -- -- -- -- -- -- -- --
GW-51D 29-39 CRA 18 Dec 2014 N -- -- -- -- -- -- -- -- --

Note:  bgs = below ground surface; CEI = Coastal Environments, Inc.; CRA = Conestoga-Rovers and Associates; Dup. = Duplicate Sample; ICON = ICON Environmental Services; N = normal sample.
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APPENDIX C.6:  RADIUM IN GROUNDWATER

Expert Opinion of John A. Connor, P.E., P.G., BCEE and Shawn M. Paquette, P.E., BCEE 
Concerning Potential Groundwater Impacts Associated with Oilfield Operations at 

Sterling Sugars Tract, Lafourche Parish, Louisiana

Sterling Sugars, Inc. vs. Amerada Hess Corporation et al.
17th Judicial District Court, Parish of Lafourche, State of Louisiana, Docket No. 100091, Division "D"

ANALYTE:
Radium-226 Radium-228

Combined 
Radium-226 

and 228
Radium-226 
(Dissolved)

Radium-228 
(Dissolved)

Combined 
Radium-226 and 
228 (Dissolved) Radium-226 Radium-228

Combined 
Radium-226 

and 228
ANALYTICAL METHOD: EPA 903.1 EPA 904.0 Sum EPA 903.1 EPA 904.0 Sum EPA 903.1 EPA 904.0 Sum
LABORATORY: Pace Pace Pace Pace Pace Pace Element Element Element

Sample 
Location

Screen 
Interval
(ft bgs)

Sampled By Collection Date Sample 
Type pCi/L pCi/L pCi/L pCi/L pCi/L pCi/L pCi/L pCi/L pCi/L

GW-51S 18-23 CRA 18 Dec 2014 N -- -- -- -- -- -- -- -- --
GW-53D 18-28 CRA 19 Dec 2014 N -- -- -- -- -- -- -- -- --
GW-53S 5-15 CRA 22 Dec 2014 N -- -- -- -- -- -- -- -- --
GW-54D 18-28 CRA 18 Dec 2014 N -- -- -- -- -- -- -- -- --
GW-54S 5-15 CRA 18 Dec 2014 Dup. -- -- -- -- -- -- -- -- --
GW-54S 5-15 CRA 18 Dec 2014 N -- -- -- -- -- -- -- -- --

PD1 24-39 CRA 11 Feb 2014 N 2.25 1.9 4.15 -- -- -- -- -- --
PD1 24-39 ICON 11 Feb 2014 N -- -- -- -- -- -- 1.78 2.4 4.18
PD2 4-14 CRA 11 Feb 2014 N 1.18 1.56 2.74 -- -- -- -- -- --
PD2 4-14 ICON 11 Feb 2014 N -- -- -- -- -- -- 1.11 1.24 2.35
RS-1 4-24 CRA 14 Feb 2014 N 70.3 30.1 100.4 74.6 26.8 101.4 -- -- --
RS-1 4-24 ICON 14 Feb 2014 N -- -- -- -- -- -- 95.2 33.2 128.4
RS-13  8-18 CRA 18 Feb 2014 N 0.952 1.19 2.142 0.276 0.438 0.714 -- -- --
RS-13  8-18 ICON 18 Feb 2014 N -- -- -- -- -- -- 0.588 1.08 1.668
RS-14 7-17 CRA 18 Feb 2014 N 0.792 1.09 1.882 0.7 0.468 1.168 -- -- --
RS-14 7-17 ICON 18 Feb 2014 N -- -- -- -- -- -- 1.41 0.749 --
RS-14 7-17 ICON 19 Feb 2014 N -- -- -- -- -- -- -- -- 2.159
RS-15 10-20 CRA 19 Feb 2014 N 1.15 1.42 2.57 -0.056 0.324 0.268 -- -- --
RS-15 10-20 ICON 19 Feb 2014 N -- -- -- -- -- -- 0.473 1.03 1.503
RS-16 10-20 CRA 20 Feb 2014 N 31.1 27.8 58.9 31 55.2 86.2 -- -- --
RS-16 10-20 ICON 20 Feb 2014 N -- -- -- -- -- -- 34.5 32.7 67.2
RS-17  8-18 CRA 20 Feb 2014 N 81.2 49.5 130.7 57.5 25.9 83.4 -- -- --
RS-17  8-18 ICON 20 Feb 2014 N -- -- -- -- -- -- 65.3 52.3 117.6
RS-18 10-20 CRA 21 Feb 2014 N 43.6 37.6 81.2 35.7 37.4 73.1 -- -- --
RS-18 10-20 ICON 21 Feb 2014 N -- -- -- -- -- -- 47.3 45.4 92.7
RS-19 10-20 CRA 24 Feb 2014 N 10.1 6.35 16.45 11.5 8.84 20.34 -- -- --
RS-19 10-20 ICON 24 Feb 2014 N -- -- -- -- -- -- 11.9 12.4 24.3
RS-20 10-20 CRA 25 Feb 2014 N 14.2 9.2 23.4 12.6 8.57 21.17 -- -- --
RS-20 10-20 ICON 25 Feb 2014 N -- -- -- -- -- -- 12.4 13.3 25.7
RS-21 12-22 CRA 25 Feb 2014 N 16.3 13.7 30 15.7 12.8 28.5 -- -- --
RS-21 12-22 ICON 25 Feb 2014 N -- -- -- -- -- -- 14.6 13.1 27.7
RS-22 12-22 CRA 27 Feb 2014 N 13.9 13.6 27.5 16.6 9.34 25.94 -- -- --

Note:  bgs = below ground surface; CEI = Coastal Environments, Inc.; CRA = Conestoga-Rovers and Associates; Dup. = Duplicate Sample; ICON = ICON Environmental Services; N = normal sample.
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APPENDIX C.6:  RADIUM IN GROUNDWATER

Expert Opinion of John A. Connor, P.E., P.G., BCEE and Shawn M. Paquette, P.E., BCEE 
Concerning Potential Groundwater Impacts Associated with Oilfield Operations at 

Sterling Sugars Tract, Lafourche Parish, Louisiana

Sterling Sugars, Inc. vs. Amerada Hess Corporation et al.
17th Judicial District Court, Parish of Lafourche, State of Louisiana, Docket No. 100091, Division "D"

ANALYTE:
Radium-226 Radium-228

Combined 
Radium-226 

and 228
Radium-226 
(Dissolved)

Radium-228 
(Dissolved)

Combined 
Radium-226 and 
228 (Dissolved) Radium-226 Radium-228

Combined 
Radium-226 

and 228
ANALYTICAL METHOD: EPA 903.1 EPA 904.0 Sum EPA 903.1 EPA 904.0 Sum EPA 903.1 EPA 904.0 Sum
LABORATORY: Pace Pace Pace Pace Pace Pace Element Element Element

Sample 
Location

Screen 
Interval
(ft bgs)

Sampled By Collection Date Sample 
Type pCi/L pCi/L pCi/L pCi/L pCi/L pCi/L pCi/L pCi/L pCi/L

RS-22 12-22 CRA 06 Jan 2015 N -- -- -- -- -- -- -- -- --
RS-22 12-22 CRA 06 Jan 2015 N -- -- -- -- -- -- -- -- --
RS-22 12-22 ICON 27 Feb 2014 N -- -- -- -- -- -- 13.4 14.9 28.3
RS-23 12-22 CRA 27 Feb 2014 N 0.583 0.462 1.045 0.384 0.89 1.274 -- -- --
RS-23 12-22 CRA 06 Jan 2015 N -- -- -- -- -- -- -- -- --
RS-23 12-22 CRA 06 Jan 2015 N -- -- -- -- -- -- -- -- --
RS-23 12-22 ICON 27 Feb 2014 N -- -- -- -- -- -- 1.11 0.777 1.887
RS-24 12-22 CRA 27 Feb 2014 N 2.12 0.197 2.317 0.251 0.754 1.005 -- -- --
RS-24 12-22 CRA 06 Jan 2015 N -- -- -- -- -- -- -- -- --
RS-24 12-22 ICON 27 Feb 2014 N -- -- -- -- -- -- 0.406 0.689 1.095

Note:  bgs = below ground surface; CEI = Coastal Environments, Inc.; CRA = Conestoga-Rovers and Associates; Dup. = Duplicate Sample; ICON = ICON Environmental Services; N = normal sample.
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APPENDIX C.6:  RADIUM IN GROUNDWATER

Expert Opinion of John A. Connor, P.E., P.G., BCEE and Shawn M. Paquette, P.E., BCEE 
Concerning Potential Groundwater Impacts Associated with Oilfield Operations at 

Sterling Sugars Tract, Lafourche Parish, Louisiana

Sterling Sugars, Inc. vs. Amerada Hess Corporation et al.
17th Judicial District Court, Parish of Lafourche, State of Louisiana, Docket No. 100091, Division "D"

ANALYTE:
Radium-226 Radium-228

Combined 
Radium-226 and 228

ANALYTICAL METHOD: EPA 903.0 modified EPA 904.0 Sum
LABORATORY: Eberline Eberline Eberline

Sample 
Location

Screen 
Interval
(ft bgs)

Sampled By Collection Date Sample 
Type pCi/L pCi/L pCi/L

DB-1 154-184 CRA 06 Feb 2014 N -- -- --
DB-1 154-184 ICON 06 Feb 2014 N -- -- --
DB-2 160-190 CRA 10 Feb 2014 N -- -- --
DB-2 160-190 ICON 10 Feb 2014 N -- -- --

GW-02 10-20 CRA 29 Dec 2014 N 1.17 1.31 2.48
GW-04 14-24 CRA 29 Dec 2014 N 3.67 1.87 5.54
GW-06 10-20 CRA 23 Dec 2014 N 0.348 0.946 1.294
GW-09 12-22 CRA 29 Dec 2014 N 3.41 1.18 4.59
GW-11 30-40 CRA 29 Dec 2014 N 1.39 1.61 3
GW-16 12-22 CRA 22 Dec 2014 N 25.3 24.9 50.2
GW-17 8-13 CRA 15 Dec 2014 N 26.5 17.4 43.9

GW-17N 9-19 CRA 03 Feb 2015 N -0.606 2.73 2.124
GW-19D 24-34 CRA 23 Dec 2014 N 2.26 2.03 4.29
GW-19S 9-14 CRA 22 Dec 2014 N 4.91 3.06 7.97
GW-23 10-15 CRA 15 Dec 2014 N 4.35 6.02 10.37

GW-31D 17-22 CRA 29 Dec 2014 N 19.8 20.2 40
GW-31S  8-13 CRA 22 Dec 2014 N 1.75 9.24 10.99
GW-36 10-20 CRA 16 Dec 2014 N 1.59 3.33 4.92
GW-37 10-20 CRA 16 Dec 2014 N 4.52 4.94 9.46
GW-38 10-20 CRA 17 Dec 2014 N 2.61 2.32 4.93
GW-39 10-20 CRA 17 Dec 2014 N 2.03 1.22 3.25
GW-40 30-40 CRA 29 Dec 2014 Dup. 2.47 2 4.47
GW-40 30-40 CRA 29 Dec 2014 N 2.54 2.27 4.81
GW-41 28-38 CRA 30 Dec 2014 Dup. 3.09 3.41 6.5
GW-41 28-38 CRA 30 Dec 2014 N 3.95 2.84 6.79

GW-48D 31-41 CRA 22 Dec 2014 N 3.04 2.12 5.16
GW-48S 12-22 CRA 19 Dec 2014 Dup. 2.79 2.74 5.53
GW-48S 12-22 CRA 19 Dec 2014 N 2.18 2.8 4.98
GW-50D 31-41 CRA 17 Dec 2014 N 4.15 2.19 6.34
GW-50S 11-21 CRA 17 Dec 2014 N 1.09 1.44 2.53
GW-51D 29-39 CRA 18 Dec 2014 N 2.76 2.12 4.88

Note:  bgs = below ground surface; CEI = Coastal Environments, Inc.; CRA = Conestoga-Rovers and Associates; Dup. = Duplicate Sample; ICON = ICON Environmental Services; N = normal sample.
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APPENDIX C.6:  RADIUM IN GROUNDWATER

Expert Opinion of John A. Connor, P.E., P.G., BCEE and Shawn M. Paquette, P.E., BCEE 
Concerning Potential Groundwater Impacts Associated with Oilfield Operations at 

Sterling Sugars Tract, Lafourche Parish, Louisiana

Sterling Sugars, Inc. vs. Amerada Hess Corporation et al.
17th Judicial District Court, Parish of Lafourche, State of Louisiana, Docket No. 100091, Division "D"

ANALYTE:
Radium-226 Radium-228

Combined 
Radium-226 and 228

ANALYTICAL METHOD: EPA 903.0 modified EPA 904.0 Sum
LABORATORY: Eberline Eberline Eberline

Sample 
Location

Screen 
Interval
(ft bgs)

Sampled By Collection Date Sample 
Type pCi/L pCi/L pCi/L

GW-51S 18-23 CRA 18 Dec 2014 N 1.55 1.28 2.83
GW-53D 18-28 CRA 19 Dec 2014 N 1.17 4.14 5.31
GW-53S 5-15 CRA 22 Dec 2014 N 1.16 1.06 2.22
GW-54D 18-28 CRA 18 Dec 2014 N 4.16 3.02 7.18
GW-54S 5-15 CRA 18 Dec 2014 Dup. 15.5 13.4 28.9
GW-54S 5-15 CRA 18 Dec 2014 N 11 7.03 18.03

PD1 24-39 CRA 11 Feb 2014 N -- -- --
PD1 24-39 ICON 11 Feb 2014 N -- -- --
PD2 4-14 CRA 11 Feb 2014 N -- -- --
PD2 4-14 ICON 11 Feb 2014 N -- -- --
RS-1 4-24 CRA 14 Feb 2014 N -- -- --
RS-1 4-24 ICON 14 Feb 2014 N -- -- --
RS-13  8-18 CRA 18 Feb 2014 N -- -- --
RS-13  8-18 ICON 18 Feb 2014 N -- -- --
RS-14 7-17 CRA 18 Feb 2014 N -- -- --
RS-14 7-17 ICON 18 Feb 2014 N -- -- --
RS-14 7-17 ICON 19 Feb 2014 N -- -- --
RS-15 10-20 CRA 19 Feb 2014 N -- -- --
RS-15 10-20 ICON 19 Feb 2014 N -- -- --
RS-16 10-20 CRA 20 Feb 2014 N -- -- --
RS-16 10-20 ICON 20 Feb 2014 N -- -- --
RS-17  8-18 CRA 20 Feb 2014 N -- -- --
RS-17  8-18 ICON 20 Feb 2014 N -- -- --
RS-18 10-20 CRA 21 Feb 2014 N -- -- --
RS-18 10-20 ICON 21 Feb 2014 N -- -- --
RS-19 10-20 CRA 24 Feb 2014 N -- -- --
RS-19 10-20 ICON 24 Feb 2014 N -- -- --
RS-20 10-20 CRA 25 Feb 2014 N -- -- --
RS-20 10-20 ICON 25 Feb 2014 N -- -- --
RS-21 12-22 CRA 25 Feb 2014 N -- -- --
RS-21 12-22 ICON 25 Feb 2014 N -- -- --
RS-22 12-22 CRA 27 Feb 2014 N -- -- --

Note:  bgs = below ground surface; CEI = Coastal Environments, Inc.; CRA = Conestoga-Rovers and Associates; Dup. = Duplicate Sample; ICON = ICON Environmental Services; N = normal sample.
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APPENDIX C.6:  RADIUM IN GROUNDWATER

Expert Opinion of John A. Connor, P.E., P.G., BCEE and Shawn M. Paquette, P.E., BCEE 
Concerning Potential Groundwater Impacts Associated with Oilfield Operations at 

Sterling Sugars Tract, Lafourche Parish, Louisiana

Sterling Sugars, Inc. vs. Amerada Hess Corporation et al.
17th Judicial District Court, Parish of Lafourche, State of Louisiana, Docket No. 100091, Division "D"

ANALYTE:
Radium-226 Radium-228

Combined 
Radium-226 and 228

ANALYTICAL METHOD: EPA 903.0 modified EPA 904.0 Sum
LABORATORY: Eberline Eberline Eberline

Sample 
Location

Screen 
Interval
(ft bgs)

Sampled By Collection Date Sample 
Type pCi/L pCi/L pCi/L

RS-22 12-22 CRA 06 Jan 2015 N 12.4 18.7 --
RS-22 12-22 CRA 06 Jan 2015 N -- -- 31.1
RS-22 12-22 ICON 27 Feb 2014 N -- -- --
RS-23 12-22 CRA 27 Feb 2014 N -- -- --
RS-23 12-22 CRA 06 Jan 2015 N 3.89 1.98 --
RS-23 12-22 CRA 06 Jan 2015 N -- -- 5.87
RS-23 12-22 ICON 27 Feb 2014 N -- -- --
RS-24 12-22 CRA 27 Feb 2014 N -- -- --
RS-24 12-22 CRA 06 Jan 2015 N 0.657 1.08 1.737
RS-24 12-22 ICON 27 Feb 2014 N -- -- --

Note:  bgs = below ground surface; CEI = Coastal Environments, Inc.; CRA = Conestoga-Rovers and Associates; Dup. = Duplicate Sample; ICON = ICON Environmental Services; N = normal sample.
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APPENDIX C.7:  OTHER ANALYTES IN GROUNDWATER

Expert Opinion of John A. Connor, P.E., P.G., BCEE and Shawn M. Paquette, P.E., BCEE 
Concerning Potential Groundwater Impacts Associated with Oilfield Operations at 

Sterling Sugars Tract, Lafourche Parish, Louisiana

Sterling Sugars, Inc. vs. Amerada Hess Corporation et al.
17th Judicial District Court, Parish of Lafourche, State of Louisiana, Docket No. 100091, Division "D"

ANALYTE: Ratio of 
87Sr to 86Sr

Dissolved inorganic 
carbon 

(isotope carbon-13)

Hydrogen 
(isotope 

Deuterium)
Oxygen 

(isotope Oxygen 18)

Total dissolved 
solids 
(TDS)

Total dissolved 
solids 
(TDS)

Total dissolved 
solids 
(TDS)

Total dissolved 
solids 

(TDS) (dissolved)
ANALYTICAL METHOD: TP 23 SIW SIW SIW SW2540C SM2540C SM2540C SM2540C
LABORATORY: IT2 Isotec Isotec Isotec Element Pace Element Pace

Sample 
Location

Screen 
Interval
(ft bgs)

Sampled By Collection Date Sample 
Type -- %o %o %o mg/L mg/L mg/L mg/L

DB-1 154-184 CRA 06 Feb 2014 N -- -- -- -- -- 2780 -- --
DB-1 154-184 ICON 06 Feb 2014 N -- -- -- -- 2520 -- -- --
DB-2 160-190 CRA 10 Feb 2014 N -- -- -- -- -- 3510 -- --
DB-2 160-190 ICON 10 Feb 2014 N -- -- -- -- 3490 -- -- --

GW-02 10-20 CRA 29 Dec 2014 N 0.709312 -9.8 -9.8 -1.76 -- 1760 -- --
GW-02 10-20 CEI 29 Dec 2014 N -- -- -- -- -- -- 1840 --
GW-04 14-24 CRA 29 Dec 2014 N 0.709094 -1.3 -18.2 -3.06 -- 3690 -- --
GW-04 14-24 CEI 29 Dec 2014 N -- -- -- -- -- -- 3630 --
GW-06 10-20 CRA 23 Dec 2014 N 0.709087 -5.7 -17 -2.68 -- 3290 -- 3220
GW-06 10-20 CEI 23 Dec 2014 N -- -- -- -- -- -- 2980 --
GW-09 12-22 CRA 29 Dec 2014 N 0.709148 -6.2 -19.9 -2.55 -- 29900 -- --
GW-09 12-22 CEI 29 Dec 2014 N -- -- -- -- -- -- 30400 --
GW-11 30-40 CRA 29 Dec 2014 N 0.709138 3.5 -27.9 -4.43 -- 3440 -- --
GW-11 30-40 CEI 29 Dec 2014 N -- -- -- -- -- -- 3360 --
GW-16 12-22 CRA 22 Dec 2014 N 0.709438 -8.1 -13.2 -0.85 -- 44900 -- --
GW-16 12-22 CEI 22 Dec 2014 N -- -- -- -- -- -- 44600 --
GW-17 8-13 CRA 15 Dec 2014 N -- 5.5 -12.7 -0.49 -- -- -- 49300
GW-17 8-13 CRA 15 Dec 2014 N 0.709561 -- -- -- -- 48200 -- --

GW-17N 9-19 CRA 03 Feb 2015 N -- 0.4 -13.4 -0.25 -- 61500 -- --
GW-17N 9-19 CEI 03 Feb 2015 N -- -- -- -- -- -- 61000 --
GW-19D 24-34 CRA 23 Dec 2014 N 0.709052 -- -- -- -- -- -- --
GW-19D 24-34 CRA 23 Dec 2014 N -- 5.7 -21.1 -3.48 -- 5880 -- 5570
GW-19D 24-34 CEI 23 Dec 2014 N -- -- -- -- -- -- 5080 --
GW-19S 9-14 CRA 22 Dec 2014 N 0.709651 3.3 -8.1 -0.89 -- 20500 -- --
GW-19S 9-14 CEI 22 Dec 2014 N -- -- -- -- -- -- 21600 --
GW-23 10-15 CRA 15 Dec 2014 N -- 3.2 -14.9 -2.27 -- -- -- --
GW-23 10-15 CRA 15 Dec 2014 N 0.709159 -- -- -- -- 11300 -- 12400
GW-28 10-15 CEI 21 Jan 2015 N -- -- -- -- -- -- 12900 --

GW-31D 17-22 CRA 29 Dec 2014 N 0.70962 -1 -12.3 -0.34 -- 57200 -- --
GW-31S  8-13 CRA 22 Dec 2014 N 0.709252 -- -- -- -- -- -- --
GW-31S  8-13 CRA 22 Dec 2014 N -- -- -- -- -- 22500 -- 27900
GW-31S  8-13 CRA 22 Dec 2014 N -- -12.8 -8.8 -0.55 -- -- -- --
GW-36 10-20 CRA 16 Dec 2014 N 0.709055 -8.4 -13.4 -2.41 -- 3120 -- 2850

Note:  bgs = below ground surface; CEI = Coastal Environments, Inc.; CRA = Conestoga-Rovers and Associates; Dup. = Duplicate Sample; ICON = ICON Environmental Services; N = normal sample.
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APPENDIX C.7:  OTHER ANALYTES IN GROUNDWATER

Expert Opinion of John A. Connor, P.E., P.G., BCEE and Shawn M. Paquette, P.E., BCEE 
Concerning Potential Groundwater Impacts Associated with Oilfield Operations at 

Sterling Sugars Tract, Lafourche Parish, Louisiana

Sterling Sugars, Inc. vs. Amerada Hess Corporation et al.
17th Judicial District Court, Parish of Lafourche, State of Louisiana, Docket No. 100091, Division "D"

ANALYTE: Ratio of 
87Sr to 86Sr

Dissolved inorganic 
carbon 

(isotope carbon-13)

Hydrogen 
(isotope 

Deuterium)
Oxygen 

(isotope Oxygen 18)

Total dissolved 
solids 
(TDS)

Total dissolved 
solids 
(TDS)

Total dissolved 
solids 
(TDS)

Total dissolved 
solids 

(TDS) (dissolved)
ANALYTICAL METHOD: TP 23 SIW SIW SIW SW2540C SM2540C SM2540C SM2540C
LABORATORY: IT2 Isotec Isotec Isotec Element Pace Element Pace

Sample 
Location

Screen 
Interval
(ft bgs)

Sampled By Collection Date Sample 
Type -- %o %o %o mg/L mg/L mg/L mg/L

GW-36 10-20 CEI 16 Dec 2014 N -- -- -- -- -- -- 2460 --
GW-37 10-20 CRA 16 Dec 2014 N -- -- -- -- -- 10500 -- 12500
GW-37 10-20 CRA 16 Dec 2014 N -- 0.9 -14.2 -2.3 -- -- -- --
GW-37 10-20 CRA 16 Dec 2014 N 0.709244 -- -- -- -- -- -- --
GW-37 10-20 CEI 16 Dec 2014 N -- -- -- -- -- -- 7980 --
GW-38 10-20 CRA 17 Dec 2014 N -- 3.5 -14.7 -2.74 -- 3500 -- 3420
GW-38 10-20 CRA 17 Dec 2014 N 0.709105 -- -- -- -- -- -- --
GW-39 10-20 CRA 17 Dec 2014 N -- -1.8 -15.6 -2.93 -- 3560 -- 3700
GW-39 10-20 CRA 17 Dec 2014 N 0.709035 -- -- -- -- -- -- --
GW-40 30-40 CRA 29 Dec 2014 Dup. -- 6.8 -19.8 -3.26 -- 5120 -- --
GW-40 30-40 CRA 29 Dec 2014 N 0.709085 6.9 -20.7 -3.27 -- 5100 -- --
GW-40 30-40 CEI 29 Dec 2014 N -- -- -- -- -- -- 5210 --
GW-41 28-38 CRA 30 Dec 2014 Dup. -- 6.1 -20.7 -3.47 -- 6610 -- --
GW-41 28-38 CRA 30 Dec 2014 N 0.70907 6 -20.9 -3.56 -- 6600 -- --
GW-41 28-38 CEI 30 Dec 2014 N -- -- -- -- -- -- 6380 --

GW-48D 31-41 CRA 22 Dec 2014 N 0.709094 5.7 -21.4 -3.6 -- 5860 -- --
GW-48D 31-41 CEI 22 Dec 2014 N -- -- -- -- -- -- 5750 --
GW-48S 12-22 CRA 19 Dec 2014 Dup. -- -- -- -- -- 5940 -- --
GW-48S 12-22 CRA 19 Dec 2014 N 0.709222 -12 -18.7 -2.83 -- 5720 -- 4820
GW-48S 12-22 CRA 19 Dec 2014 Dup. -- -12 -22.7 -3.47 -- -- -- 5260
GW-48S 12-22 CEI 19 Dec 2014 N -- -- -- -- -- -- 4790 --
GW-50D 31-41 CRA 17 Dec 2014 N -- 5.1 -22 -3.44 -- 5710 -- 5240
GW-50D 31-41 CRA 17 Dec 2014 N 0.709061 -- -- -- -- -- -- --
GW-50D 31-41 CEI 17 Dec 2014 N -- -- -- -- -- -- 4420 --
GW-50S 11-21 CRA 17 Dec 2014 N -- -4.2 -21.1 -3.09 -- -- -- --
GW-50S 11-21 CRA 17 Dec 2014 N -- -- -- -- -- 1150 -- 1700
GW-50S 11-21 CRA 17 Dec 2014 N 0.709358 -- -- -- -- -- -- --
GW-50S 11-21 CEI 17 Dec 2014 N -- -- -- -- -- -- 1940 --
GW-51D 29-39 CRA 18 Dec 2014 N -- 5 -19.5 -3.31 -- 6120 -- 5660
GW-51D 29-39 CRA 18 Dec 2014 N 0.709098 -- -- -- -- -- -- --
GW-51D 29-39 CEI 18 Dec 2014 N -- -- -- -- -- -- 4140 --
GW-51S 18-23 CRA 18 Dec 2014 N -- -0.7 -20.9 -3.53 -- 2610 -- 1900
GW-51S 18-23 CRA 18 Dec 2014 N 0.709147 -- -- -- -- -- -- --
GW-51S 18-23 CEI 18 Dec 2014 N -- -- -- -- -- -- 2590 --
GW-53D 18-28 CRA 19 Dec 2014 N 0.709101 4 -17.2 -3.15 -- 6030 -- 6000

Note:  bgs = below ground surface; CEI = Coastal Environments, Inc.; CRA = Conestoga-Rovers and Associates; Dup. = Duplicate Sample; ICON = ICON Environmental Services; N = normal sample.
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APPENDIX C.7:  OTHER ANALYTES IN GROUNDWATER

Expert Opinion of John A. Connor, P.E., P.G., BCEE and Shawn M. Paquette, P.E., BCEE 
Concerning Potential Groundwater Impacts Associated with Oilfield Operations at 

Sterling Sugars Tract, Lafourche Parish, Louisiana

Sterling Sugars, Inc. vs. Amerada Hess Corporation et al.
17th Judicial District Court, Parish of Lafourche, State of Louisiana, Docket No. 100091, Division "D"

ANALYTE: Ratio of 
87Sr to 86Sr

Dissolved inorganic 
carbon 

(isotope carbon-13)

Hydrogen 
(isotope 

Deuterium)
Oxygen 

(isotope Oxygen 18)

Total dissolved 
solids 
(TDS)

Total dissolved 
solids 
(TDS)

Total dissolved 
solids 
(TDS)

Total dissolved 
solids 

(TDS) (dissolved)
ANALYTICAL METHOD: TP 23 SIW SIW SIW SW2540C SM2540C SM2540C SM2540C
LABORATORY: IT2 Isotec Isotec Isotec Element Pace Element Pace

Sample 
Location

Screen 
Interval
(ft bgs)

Sampled By Collection Date Sample 
Type -- %o %o %o mg/L mg/L mg/L mg/L

GW-53S 5-15 CRA 22 Dec 2014 N 0.70921 0.8 -14.3 -2.71 -- 4060 -- --
GW-53S 5-15 CEI 22 Dec 2014 N -- -- -- -- -- -- 3650 --
GW-54D 18-28 CRA 18 Dec 2014 N -- 4.4 -18.1 -2.99 -- 8990 -- 8560
GW-54D 18-28 CRA 18 Dec 2014 N 0.709098 -- -- -- -- -- -- --
GW-54D 18-28 CEI 18 Dec 2014 N -- -- -- -- -- -- 9600 --
GW-54S 5-15 CRA 18 Dec 2014 Dup. -- -6.5 -9.7 -1.03 -- 29500 -- 29200
GW-54S 5-15 CRA 18 Dec 2014 N -- -7.7 -10.1 -1.07 -- 29400 -- 28500
GW-54S 5-15 CRA 18 Dec 2014 N 0.709466 -- -- -- -- -- -- --
GW-54S 5-15 CEI 18 Dec 2014 N -- -- -- -- -- -- 26300 --

PD1 24-39 CRA 11 Feb 2014 N -- -- -- -- -- 6240 -- --
PD1 24-39 ICON 11 Feb 2014 N -- -- -- -- 6120 -- -- --
PD2 4-14 CRA 11 Feb 2014 N -- -- -- -- -- 6230 -- --
PD2 4-14 ICON 11 Feb 2014 N -- -- -- -- 6320 -- -- --
PD-2 4-24 CRA 19 Mar 2015 N -- -- -15.2 -2.53 -- -- -- --
RS-1 4-24 CRA 14 Feb 2014 N -- -- -- -- -- 89500 -- --
RS-1  8-18 ICON 14 Feb 2014 N -- -- -- -- 82600 -- -- --
RS-13  8-18 CRA 18 Feb 2014 N -- -- -- -- -- 2820 -- --
RS-13 7-17 ICON 18 Feb 2014 N -- -- -- -- 3010 -- -- --
RS-14 7-17 CRA 18 Feb 2014 N -- -- -- -- -- 3240 -- --
RS-14 10-20 ICON 19 Feb 2014 N -- -- -- -- 2710 -- -- --
RS-15 10-20 CRA 19 Feb 2014 N -- -- -- -- -- 2720 -- --
RS-15 10-20 ICON 19 Feb 2014 N -- -- -- -- 3170 -- -- --
RS-16 10-20 CRA 20 Feb 2014 N -- -- -- -- -- 61300 -- --
RS-16  8-18 ICON 20 Feb 2014 N -- -- -- -- 65400 -- -- --
RS-17  8-18 CRA 20 Feb 2014 N -- -- -- -- -- 84400 -- --
RS-17 10-20 ICON 20 Feb 2014 N -- -- -- -- 86500 -- -- --
RS-18 10-20 CRA 21 Feb 2014 N -- -- -- -- -- 72800 -- --
RS-18 10-20 ICON 21 Feb 2014 N -- -- -- -- 79100 -- -- --
RS-19 10-20 CRA 24 Feb 2014 N -- -- -- -- -- 32100 -- --
RS-19 10-20 ICON 24 Feb 2014 N -- -- -- -- 37700 -- -- --
RS-20 10-20 CRA 25 Feb 2014 N -- -- -- -- -- 31700 -- --
RS-20 12-22 ICON 25 Feb 2014 N -- -- -- -- 35300 -- -- --
RS-21 12-22 CRA 25 Feb 2014 N -- -- -- -- -- 31600 -- --
RS-21 12-22 ICON 25 Feb 2014 N -- -- -- -- 37000 -- -- --
RS-22 12-22 CRA 27 Feb 2014 N -- -- -- -- -- 30400 -- --
RS-22 12-22 CRA 06 Jan 2015 N 0.709141 -3.3 -16 -1.99 -- 30200 -- --
RS-22 12-22 ICON 27 Feb 2014 N -- -- -- -- 38800 -- -- --

Note:  bgs = below ground surface; CEI = Coastal Environments, Inc.; CRA = Conestoga-Rovers and Associates; Dup. = Duplicate Sample; ICON = ICON Environmental Services; N = normal sample.
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APPENDIX C.7:  OTHER ANALYTES IN GROUNDWATER

Expert Opinion of John A. Connor, P.E., P.G., BCEE and Shawn M. Paquette, P.E., BCEE 
Concerning Potential Groundwater Impacts Associated with Oilfield Operations at 

Sterling Sugars Tract, Lafourche Parish, Louisiana

Sterling Sugars, Inc. vs. Amerada Hess Corporation et al.
17th Judicial District Court, Parish of Lafourche, State of Louisiana, Docket No. 100091, Division "D"

ANALYTE: Ratio of 
87Sr to 86Sr

Dissolved inorganic 
carbon 

(isotope carbon-13)

Hydrogen 
(isotope 

Deuterium)
Oxygen 

(isotope Oxygen 18)

Total dissolved 
solids 
(TDS)

Total dissolved 
solids 
(TDS)

Total dissolved 
solids 
(TDS)

Total dissolved 
solids 

(TDS) (dissolved)
ANALYTICAL METHOD: TP 23 SIW SIW SIW SW2540C SM2540C SM2540C SM2540C
LABORATORY: IT2 Isotec Isotec Isotec Element Pace Element Pace

Sample 
Location

Screen 
Interval
(ft bgs)

Sampled By Collection Date Sample 
Type -- %o %o %o mg/L mg/L mg/L mg/L

RS-23 12-22 CRA 27 Feb 2014 N -- -- -- -- -- 2440 -- --
RS-23 12-22 CRA 06 Jan 2015 N 0.709102 -1.3 -16.7 -3.04 -- 3220 -- --
RS-23 12-22 ICON 27 Feb 2014 N -- -- -- -- 2510 -- -- --
RS-24 12-22 CRA 27 Feb 2014 N -- -- -- -- -- 1900 -- --
RS-24 12-22 CRA 06 Jan 2015 N 0.709067 -5.7 -14.8 -2.5 -- 1820 -- --
RS-24 12-22 ICON 27 Feb 2014 N -- -- -- -- 1780 -- -- --

Note:  bgs = below ground surface; CEI = Coastal Environments, Inc.; CRA = Conestoga-Rovers and Associates; Dup. = Duplicate Sample; ICON = ICON Environmental Services; N = normal sample.


