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Appendix E 
 

LIF/UVOST Survey Results 
(October 2010 and October-November 2011) 
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Appendix F 
 

LIF/UVOST Survey Results 
(January-February 2010) 
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Appendix G 
 

Soil Core Photography 
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Appendix H 
 

Laboratory Test Results 
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PTS File No: 40772
Client: Conestoga-Rovers & Associates

PROJECT NAME: MLC-Willow Run
PROJECT NO: 17358-T01

API RP 40 /
METHODS: ASTM D2216

SAMPLE MOISTURE DENSITY 
SAMPLE DEPTH, ORIENTATION CONTENT, BULK, GRAIN, AIR

ID. ft. (1) % weight g/cc g/cc TOTAL FILLED WATER NAPL

LIF-040 (5'-10') 6.7 V 14.7 1.63 2.66 38.5 13.6 47.3 17.3

LIF-037 (5'-10') 7.9 V 16.3 1.67 2.67 37.4 9.5 64.5 10.1

LIF-058 (2'-7') 2.9 V 17.0 1.55 2.65 41.5 14.7 57.9 6.7

LIF-009 (5'-10') 6.65 V 19.6 1.62 2.67 39.4 7.3 74.9 6.5

LIF-061 (5'-10') 8.3 V 14.0 1.65 2.66 37.9 11.7 10.6 58.6

LIF-025 (5'-10') 5.9 V 19.9 1.52 2.68 43.3 9.7 21.5 56.1

LIF-021 (7'-12') 8.3 V 14.5 1.57 2.68 41.3 17.1 33.0 25.7

LIF-055 (9'-14') 10.7 V 16.0 1.67 2.69 37.9 10.8 63.8 7.8

ARC-128 (5'-10') 8.8 V 16.7 1.64 2.66 38.4 10.4 61.4 11.6

ARC-65 (5'-10') 8.6 V 15.2 1.70 2.68 36.5 10.1 61.8 10.6

(1) Sample Orientation: H = horizontal; V = vertical
(2) Total Porosity = all interconnected pore channels; Air Filled = pore channels not occupied by pore fluids
(3) Water = 0.9996 g/cc, Hydrocarbon = 0.8600 g/cc
Vb = Bulk Volume, cc; Pv = Pore Volume, cc; ND = Not Detected

PTS Laboratories

PHYSICAL PROPERTIES DATA - PORE FLUID SATURATIONS

SATURATIONS, % Pv (3)
POROSITY, %Vb (2) PORE FLUID

API RP 40 API RP 40API RP 40



PTS File No: 41888
Client: Conestoga-Rovers & Associates

PROJECT NAME: Willow Run
PROJECT NO: 017358-T01-01

API RP 40 /
METHODS: ASTM D2216

SAMPLE MOISTURE DENSITY 
SAMPLE DEPTH, ORIENTATION CONTENT, BULK, GRAIN, AIR

ID. ft. (1) % weight g/cc g/cc TOTAL FILLED WATER NAPL

LIF-153 2.6 H 12.5 1.75 2.65 34.1 10.6 35.0 34.0

LIF-206 7.55 H 4.6 2.00 2.66 24.6 14.8 27.8 11.9

(1) Sample Orientation: H = horizontal; V = vertical
(2) Total Porosity = all interconnected pore channels; Air Filled = pore channels not occupied by pore fluids
(3) Water = 0.9996 g/cc, Hydrocarbon = 0.8600 g/cc
Vb = Bulk Volume, cc; Pv = Pore Volume, cc; ND = Not Detected

PTS Laboratories

PHYSICAL PROPERTIES DATA - PORE FLUID SATURATIONS

SATURATIONS, % Pv (3)
POROSITY, %Vb (2) PORE FLUID

API RP 40 API RP 40API RP 40
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PTS File No: 40772
Client: Conestoga-Rovers & Associates

PROJECT NAME: MLC-Willow Run
PROJECT NO: 17358-T01

METHODS: API RP 40

SAMPLE TOTAL
SAMPLE DEPTH, ORIENTATION BULK, GRAIN, POROSITY, WATER (Swi) NAPL (Soi) WATER (Srw) NAPL (Sor)

ID. ft. (1) g/cc g/cc %Vb SATURATION SATURATION SATURATION SATURATION

LIF-040 (5'-10') 6.5 V 1.70 2.68 36.7 32.2 33.7 53.5 33.7
NOTE: No visible LNAPL produced; 13.4 pore volumes of water injected. Produced water clear with faint hydrocarbon odor.

LIF-037 (5'-10') 6.7 V 1.61 2.70 40.3 48.9 13.6 54.1 13.6
NOTE: No visible LNAPL produced; 10.9 pore volumes of water injected. Produced water clear with faint hydrocarbon odor.

LIF-034 (5'-10') 8.15 V 1.65 2.70 38.9 73.1 10.8 80.5 10.8
NOTE: No visible LNAPL produced; 11.8 pore volumes of water injected. Produced water clear with faint hydrocarbon odor.

LIF-058 (2'-7') 3.1 V 1.60 2.68 40.1 65.5 12.8 65.5 12.8
NOTE: No visible LNAPL produced; 10.8 pore volumes of water injected. Produced water cloudy with faint hydrocarbon odor.

Sample compressed slightly from confining pressure.

LIF-009 (5'-10') 5.6 V 1.67 2.66 37.2 48.3 48.6 57.0 37.6
NOTE: Cloudy light brown LNAPL produced; 99.2 pore volumes of water injected. Produced water clear with faint hydrocarbon odor.

LIF-029 (5'-8') 6.3 V 1.61 2.63 38.9 38.7 25.0 66.4 25.0
NOTE: No visible LNAPL produced; 15.7 pore volumes of water injected. Produced water clear with faint hydrocarbon odor.

LIF-060 (5'-10') 8.0 V 1.83 2.63 30.3 80.0 11.7 82.4 11.7
NOTE: No visible LNAPL produced; 13.9 pore volumes of water injected. Produced water yellow tint with moderate hydrocarbon odor.

Water drives conducted at 25 psi confining pressure and 70°F. Laboratory fresh water (tap) used as injection fluid.
N/A = Not Analyzed. Vb = Bulk Volume, Pv = Pore Volume.  (1)  H = horizontal,  V = vertical
Soi = Initial NAPL Saturation as received prior to water flooding, Swi = Initial Water Saturation as received prior to waterflooding
Sor = Residual NAPL Saturation after waterflooding, Srw = Residual Water Saturation after waterflooding
Water =0.9996 g/cc, NAPL = 0.8600 g/cc.

ENDPOINT SATURATION WATER DRIVE TEST: INITIAL AND RESIDUAL SATURATIONS

API RP 40

PTS Laboratories

DENSITY Initial Fluid Saturations After Waterflood Test

ASTM D425M, DEAN-STARK
PORE FLUID SATURATIONS, % Pv
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PTS File No: 40772
Client: Conestoga-Rovers & Associates

PROJECT NAME: MLC-Willow Run
PROJECT NO: 17358-T01

METHODS: API RP 40

SAMPLE TOTAL
SAMPLE DEPTH, ORIENTATION BULK, GRAIN, POROSITY, WATER (Swi) NAPL (Soi) WATER (Srw) NAPL (Sor)

ID. ft. (1) g/cc g/cc %Vb SATURATION SATURATION SATURATION SATURATION

LIF-061 (5'-10') 8.1 V 1.56 2.64 41.1 56.3 42.0 56.3 12.6
NOTE: Light brown LNAPL produced; 47.0 pore volumes of water injected. Produced water clear with faint hydrocarbon odor.

Sample compressed slightly from confining pressure.

LIF-025 (5'-10') 6.4 V 1.72 2.71 36.5 11.6 16.1 21.1 16.1
NOTE: No visible LNAPL produced; 12.5 pore volumes of water injected. Produced water clear with faint hydrocarbon odor.

LIF-021 (7'-12') 9.15 V 1.64 2.66 38.2 49.3 31.0 58.3 31.0
NOTE: No visible LNAPL produced; 11.8 pore volumes of water injected. Produced water clear with no hydrocarbon odor.

LIF-055 (4'-9') 7.2 V 1.89 2.70 30.0 78.1 15.3 78.1 15.3
NOTE: No visible LNAPL produced; 0.8 pore volumes of water injected. Produced water clear with no hydrocarbon odor.

Testing discontinued due to low permeability.  Sample compressed slightly from confining pressure.

ARC-128 (5'-10') 8.2 V 1.67 2.65 37.1 52.9 24.2 53.9 24.2
NOTE: No visible LNAPL produced; 13.1 pore volumes of water injected. Produced water clear with faint hydrocarbon odor.

ARC-65 (5'-10') 8.0 V 1.75 2.66 34.2 32.3 48.0 58.8 46.9
NOTE: Dark brown LNAPL produced; 20.2 pore volumes of water injected. Produced water cloudy with no hydrocarbon odor.

Water drives conducted at 25 psi confining pressure and 70°F. Laboratory fresh water (tap) used as injection fluid.
N/A = Not Analyzed. Vb = Bulk Volume, Pv = Pore Volume.  (1)  H = horizontal,  V = vertical
Soi = Initial NAPL Saturation as received prior to water flooding, Swi = Initial Water Saturation as received prior to waterflooding
Sor = Residual NAPL Saturation after waterflooding, Srw = Residual Water Saturation after waterflooding
Water =0.9996 g/cc, NAPL = 0.8600 g/cc.

ENDPOINT SATURATION WATER DRIVE TEST: INITIAL AND RESIDUAL SATURATIONS

API RP 40

PTS Laboratories

DENSITY Initial Fluid Saturations After Waterflood Test

ASTM D425M, DEAN-STARK
PORE FLUID SATURATIONS, % Pv
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PTS File No: 41888
Client: Conestoga-Rovers & Associates

PROJECT NAME: Willow Run
PROJECT NO: 017358-T01-01

METHODS: API RP 40

SAMPLE TOTAL
SAMPLE DEPTH, ORIENTATION BULK, GRAIN, POROSITY, WATER (Swi) NAPL (Soi) WATER (Srw) NAPL (Sor)

ID. ft. (1) g/cc g/cc %Vb SATURATION SATURATION SATURATION SATURATION

LIF-159 8.6 V 1.79 2.70 33.5 46.3 30.4 56.1 30.4
NOTE: No visible NAPL produced; 13.7 pore volumes of water injected. Produced water clear with no hydrocarbon odor.

LIF-103 7.6 V 1.62 2.66 39.3 46.0 22.5 64.6 22.5
NOTE: No visible NAPL produced; 12.3 pore volumes of water injected. Produced water clear with no hydrocarbon odor.

LIF-105 7.8 V 1.68 2.67 37.0 47.8 32.6 58.3 32.6
NOTE: No visible NAPL produced; 14.5 pore volumes of water injected. Produced water clear with faint hydrocarbon odor.

LIF-124 6.1 V 1.94 2.69 27.9 49.5 15.8 62.5 15.8
NOTE: No visible NAPL produced; 15.6 pore volumes of water injected. Produced water clear with no hydrocarbon odor.

LIF-153 8.35 V 1.68 2.68 37.5 36.6 54.2 58.6 35.6
NOTE: Brown NAPL produced; 17.5 pore volumes of water injected. Produced water clear with faint hydrocarbon odor.

LIF-113 7.95 V 1.64 2.68 38.6 47.7 42.8 60.4 26.5
NOTE: Brown NAPL produced, emulsion formed; 16.2 pore volumes of water injected. Produced water clear with faint hydrocarbon odor.

ARC-244 7.4 V 1.64 2.69 39.0 35.4 9.0 62.8 9.0
NOTE: No visible NAPL produced; 11.9 pore volumes of water injected. Produced water clear with no hydrocarbon odor.

LIF-182 7.4 V 1.62 2.68 39.7 56.7 13.4 71.8 13.4
NOTE: No visible NAPL produced; 12.6 pore volumes of water injected. Produced water clear with no hydrocarbon odor.

Water drives conducted at 25 psi confining pressure and 70°F. Laboratory fresh water (tap) used as injection fluid.
N/A = Not Analyzed. Vb = Bulk Volume, Pv = Pore Volume.  (1)  H = horizontal,  V = vertical
Soi = Initial NAPL Saturation as received prior to water flooding, Swi = Initial Water Saturation as received prior to waterflooding
Sor = Residual NAPL Saturation after waterflooding, Srw = Residual Water Saturation after waterflooding
Water =0.9996 g/cc, NAPL = 0.8600 g/cc.

ENDPOINT SATURATION WATER DRIVE TEST: INITIAL AND RESIDUAL SATURATIONS

API RP 40

PTS Laboratories

DENSITY Initial Fluid Saturations After Waterflood Test

API RP 40, DEAN-STARK
PORE FLUID SATURATIONS, % Pv
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PTS File No: 41888
Client: Conestoga-Rovers & Associates

PROJECT NAME: Willow Run
PROJECT NO: 017358-T01-01

METHODS: API RP 40

SAMPLE TOTAL
SAMPLE DEPTH, ORIENTATION BULK, GRAIN, POROSITY, WATER (Swi) NAPL (Soi) WATER (Srw) NAPL (Sor)

ID. ft. (1) g/cc g/cc %Vb SATURATION SATURATION SATURATION SATURATION

LIF-173 7.6 V 1.45 2.69 46.3 40.9 53.7 46.8 26.4
NOTE: Brown NAPL produced; 12.9 pore volumes of water injected. Produced water clear with no hydrocarbon odor.

ARC-258 8.6 V 1.51 2.68 43.8 49.2 13.7 61.7 13.7
NOTE: No visible NAPL produced; 9.8 pore volumes of water injected. Produced water clear with no hydrocarbon odor.

ARC-193 8.3 V 1.62 2.68 39.7 56.3 21.0 64.0 21.0
NOTE: No visible NAPL produced; 11.2 pore volumes of water injected. Produced water clear with faint hydrocarbon odor.

LIF-209 7.6 V 1.83 2.74 33.1 11.1 4.3 46.9 4.3
NOTE: No visible NAPL produced; 14.2 pore volumes of water injected. Produced water clear with no hydrocarbon odor.

LIF-206 9.35 V 1.77 2.66 33.5 40.8 23.0 51.2 23.0
NOTE: No visible NAPL produced; 12.4 pore volumes of water injected. Produced water clear with no hydrocarbon odor.

ARC-025 7.0 V 1.75 2.70 35.4 31.9 38.9 45.5 30.9
NOTE: Brown NAPL produced; 17.7 pore volumes of water injected. Produced water clear with no hydrocarbon odor.

ARC-011 4.35 V 1.69 2.70 37.4 47.1 12.5 57.0 12.5
NOTE: No visible NAPL produced; 12.0 pore volumes of water injected. Produced water clear with no hydrocarbon odor.

Water drives conducted at 25 psi confining pressure and 70°F. Laboratory fresh water (tap) used as injection fluid.
N/A = Not Analyzed. Vb = Bulk Volume, Pv = Pore Volume.  (1)  H = horizontal,  V = vertical
Soi = Initial NAPL Saturation as received prior to water flooding, Swi = Initial Water Saturation as received prior to waterflooding
Sor = Residual NAPL Saturation after waterflooding, Srw = Residual Water Saturation after waterflooding
Water =0.9996 g/cc, NAPL = 0.8600 g/cc.

ENDPOINT SATURATION WATER DRIVE TEST: INITIAL AND RESIDUAL SATURATIONS

API RP 40

PTS Laboratories

DENSITY Initial Fluid Saturations After Waterflood Test

API RP 40, DEAN-STARK
PORE FLUID SATURATIONS, % Pv

Page 1 of 1


	Appendices

	Appendix E
 
	Appendix F

	Appendix G
 
	Appendix H
 




