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PTS Laboratories, Inc.

Delta Environmental Consultants, Inc.

PTS File No: 32457
PARTICLE SIZE SUMMARY
(METHODOLOGY: ASTM D4464)
PROJECT NAME: Superior Barge Dock
PROJECT NO: AM60-06N-6
Description Median Particle Size Distribution, wt. percent Silt
USCS/ASTM Grain Size Sand Size &
Sample ID Depth, ft. (1) mm Gravel [ Coarse | Medium [ Fine Silt Clay Clay
M-8 17.3-17.9 Fine sand 0.199 0.00 0.00 0.10 85.52 10.52 3.86 14.38
T-6 14.8-15.5 Fine sand 0.202 0.00 0.00 0.45 91.98 6.03 1.53 7.56
Manifold #6 20.9-21.7 Fine sand 0.150 0.00 0.00 0.96 78.14 14.95 5.96 20.91
RR Loading Rack #4 11.2-12.0 Fine sand 0.185 0.00 0.00 0.44 85.83 9.81 3.93 13.74

(1) based on Mean from Trask




PTS Laboratories, Inc.

Particle Size Analysis - ASTM D4464M

Client: Delta Environmental Consultants, Inc. PTS File No: 32457
Project: Superior Barge Dock Sample ID: M-8
Project No: AM60-06N-6 Depth, ft: 17.3-17.9
Grv ____Sand Size : Silt Clay
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Particle Size, mm
Sample Increment | Cumulative Cumulative Weight Percent greater than
Opening Phi of U.S. Weight, Weight, Weight, Weight Phi Particle Size
Inches | Millimeters| Screen No. grams percent percent percent Value Inches |Mi||imeters
0.2500 6.351 -2.67 1/4 0.00 0.00 0.00 5 1.59 0.0131 0.333
0.1873 4.757 -2.25 4 0.00 0.00 0.00 10 1.72 0.0119 0.303
0.1324 3.364 -1.75 6 0.00 0.00 0.00 16 1.83 0.0111 0.281
0.0787 2.000 -1.00 10 0.00 0.00 0.00 25 1.97 0.0100 0.255
0.0468 1.189 -0.25 16 0.00 0.00 0.00 40 2.18 0.0087 0.221
0.0331 0.841 0.25 20 0.00 0.00 0.00 50 2.33 0.0078 0.199
0.0278 0.707 0.50 25 0.00 0.00 0.00 60 2.49 0.0070 0.178
0.0234 0.595 0.75 30 0.00 0.00 0.00 75 2.93 0.0052 0.131
0.0197 0.500 1.00 35 0.00 0.00 0.00 84 3.56 0.0033 0.085
0.0166 0.420 1.25 40 0.10 0.10 0.10 90 4.69 0.0015 0.039
0.0139 0.354 1.50 45 1.64 1.64 1.74 95 7.04 0.0003 0.008
0.0117 0.297 1.75 50 9.37 9.37 11.11
0.0098 0.250 2.00 60 15.50 15.50 26.61 Measure I Trask I Inman I Folk-Ward
0.0083 0.210 2.25 70 18.60 18.60 45.21 Median, phi 2.33 2.33 2.33
0.0070 0.177 2.50 80 15.50 15.50 60.71 Median, in. 0.0078 0.0078 0.0078
0.0059 0.149 2.75 100 9.87 9.87 70.58 Median, mm 0.199 0.199 0.199
0.0049 0.125 3.00 120 6.08 6.08 76.66
0.0041 0.105 3.25 140 4.05 4.05 80.72 Mean, phi 2.37 2.69 2.57
0.0035 0.088 3.50 170 2.82 2.82 83.54 Mean, in. 0.0076 0.0061 0.0066
0.0029 0.074 3.75 200 2.08 2.08 85.62 Mean, mm 0.193 0.155 0.168
0.0025 0.063 4.00 230 1.58 1.58 87.20
0.0021 0.053 4.25 270 1.20 1.20 88.40 Sorting 1.394 0.863 1.258
0.00174 0.0442 4.50 325 0.98 0.98 89.38 Skewness 0.917 0.423 0.576
0.00146 0.0372 4.75 400 0.84 0.84 90.22 Kurtosis 0.233 2.157 2.334
0.00123 0.0313 5.00 450 0.71 0.71 90.93 Grain Size Description Fine sand
0.000986 0.0250 5.32 500 0.79 0.79 91.72 (ASTM-USCS Scale) (based on Mean from Trask)
0.000790 0.0201 5.64 635 0.72 0.72 92.44
0.000615 0.0156 6.00 0.71 0.71 93.15 Retained Weight
0.000435 0.0110 6.50 0.88 0.88 94.03 Description on Sieve #] Percent
0.000308 0.00781 7.00 0.90 0.90 94.93 Gravel 4 0.00
0.000197 0.00500 7.65 121 1.21 96.14 Coarse Sand 10 0.00
0.000077 0.00195 9.00 2.08 2.08 98.22 Medium Sand 40 0.10
0.000038 0.000977 10.00 1.08 1.08 99.30 Fine Sand 200 85.52
0.000019 0.000488 11.00 0.64 0.64 99.94 Silt >0.005 mm 10.52
0.000015 0.000375 11.38 0.06 0.06 100.00 Clay <0.005 mm 3.86
TOTALS 100.00 100.00 100.00 Total 100

© PTS Laboratories, Inc.

Phone: (562) 907-3607

Fax: (562) 907-3610




PTS Laboratories, Inc.

Particle Size Analysis - ASTM D4464M

Client: Delta Environmental Consultants, Inc. PTS File No: 32457
Project: Superior Barge Dock Sample ID: T-6
Project No: AM60-06N-6 Depth, ft: 14.8-15.5
Grv ____Sand Size : Silt Clay
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Particle Size, mm
Sample Increment | Cumulative Cumulative Weight Percent greater than
Opening Phi of U.S. Weight, Weight, Weight, Weight Phi Particle Size
Inches | Millimeters| Screen No. grams percent percent percent Value Inches |Mi||imeters
0.2500 6.351 -2.67 1/4 0.00 0.00 0.00 5 1.57 0.0133 0.337
0.1873 4.757 -2.25 4 0.00 0.00 0.00 10 1.71 0.0120 0.306
0.1324 3.364 -1.75 6 0.00 0.00 0.00 16 1.83 0.0111 0.282
0.0787 2.000 -1.00 10 0.00 0.00 0.00 25 1.98 0.0100 0.254
0.0468 1.189 -0.25 16 0.00 0.00 0.00 40 2.17 0.0087 0.222
0.0331 0.841 0.25 20 0.00 0.00 0.00 50 2.30 0.0080 0.202
0.0278 0.707 0.50 25 0.00 0.00 0.00 60 2.44 0.0072 0.184
0.0234 0.595 0.75 30 0.00 0.00 0.00 75 2.72 0.0060 0.152
0.0197 0.500 1.00 35 0.00 0.00 0.00 84 3.01 0.0049 0.124
0.0166 0.420 1.25 40 0.45 0.45 0.45 90 3.46 0.0036 0.091
0.0139 0.354 1.50 45 2.10 2.10 2.55 95 4.31 0.0020 0.050
0.0117 0.297 1.75 50 8.86 8.86 11.42
0.0098 0.250 2.00 60 15.00 15.00 26.42 Measure I Trask I Inman I Folk-Ward
0.0083 0.210 2.25 70 19.60 19.60 46.02 Median, phi 2.30 2.30 2.30
0.0070 0.177 2.50 80 18.20 18.20 64.22 Median, in. 0.0080 0.0080 0.0080
0.0059 0.149 2.75 100 12.50 12.50 76.72 Median, mm 0.202 0.202 0.202
0.0049 0.125 3.00 120 7.09 7.09 83.81
0.0041 0.105 3.25 140 4.01 4.01 87.82 Mean, phi 2.30 2.42 2.38
0.0035 0.088 3.50 170 2.65 2.65 90.47 Mean, in. 0.0080 0.0074 0.0076
0.0029 0.074 3.75 200 1.97 1.97 92.44 Mean, mm 0.203 0.187 0.192
0.0025 0.063 4.00 230 1.42 1.42 93.86
0.0021 0.053 4.25 270 0.97 0.97 94.83 Sorting 1.292 0.593 0.712
0.00174 0.0442 4.50 325 0.67 0.67 95.50 Skewness 0.972 0.193 0.329
0.00146 0.0372 4.75 400 0.48 0.48 95.98 Kurtosis 0.237 1.315 1.522
0.00123 0.0313 5.00 450 0.35 0.35 96.33 Grain Size Description Fine sand
0.000986 0.0250 5.32 500 0.35 0.35 96.68 (ASTM-USCS Scale) (based on Mean from Trask)
0.000790 0.0201 5.64 635 0.30 0.30 96.98
0.000615 0.0156 6.00 0.30 0.30 97.28 Retained Weight
0.000435 0.0110 6.50 0.38 0.38 97.66 Description on Sieve #] Percent
0.000308 0.00781 7.00 0.36 0.36 98.02 Gravel 4 0.00
0.000197 0.00500 7.65 0.45 0.45 98.47 Coarse Sand 10 0.00
0.000077 0.00195 9.00 0.83 0.83 99.30 Medium Sand 40 0.45
0.000038 0.000977 10.00 0.45 0.45 99.75 Fine Sand 200 91.98
0.000019 0.000488 11.00 0.23 0.23 99.98 Silt >0.005 mm 6.03
0.000015 0.000375 11.38 0.02 0.02 100.00 Clay <0.005 mm 1.53
TOTALS 100.00 100.00 100.00 Total 100

© PTS Laboratories, Inc.

Phone: (562) 907-3607

Fax: (562) 907-3610




PTS Laboratories, Inc.

Particle Size Analysis - ASTM D4464M

Client: Delta Environmental Consultants, Inc. PTS File No: 32457
Project: Superior Barge Dock Sample ID: Manifold #6
Project No: AM60-06N-6 Depth, ft: 20.9-21.7
Grv ____Sand Size , Silt Clay
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Particle Size, mm
Sample Increment | Cumulative Cumulative Weight Percent greater than
Opening Phi of U.S. Weight, Weight, Weight, Weight Phi Particle Size
Inches | Millimeters| Screen No. grams percent percent percent Value Inches |Mi||imeters
0.2500 6.351 -2.67 1/4 0.00 0.00 0.00 5 1.76 0.0116 0.295
0.1873 4.757 -2.25 4 0.00 0.00 0.00 10 1.95 0.0102 0.258
0.1324 3.364 -1.75 6 0.00 0.00 0.00 16 2.11 0.0091 0.232
0.0787 2.000 -1.00 10 0.00 0.00 0.00 25 2.30 0.0080 0.204
0.0468 1.189 -0.25 16 0.00 0.00 0.00 40 2.56 0.0067 0.170
0.0331 0.841 0.25 20 0.26 0.26 0.26 50 2.73 0.0059 0.150
0.0278 0.707 0.50 25 0.28 0.28 0.54 60 2.95 0.0051 0.130
0.0234 0.595 0.75 30 0.19 0.19 0.73 75 3.47 0.0035 0.090
0.0197 0.500 1.00 35 0.07 0.07 0.81 84 4.34 0.0019 0.049
0.0166 0.420 1.25 40 0.15 0.15 0.96 90 6.32 0.0005 0.012
0.0139 0.354 1.50 45 0.60 0.60 1.56 95 8.01 0.0002 0.004
0.0117 0.297 1.75 50 3.10 3.10 4.66
0.0098 0.250 2.00 60 6.56 6.57 11.23 Measure | Trask | Inman [ Folk-Ward
0.0083 0.210 2.25 70 11.10 11.11 22.34 Median, phi 2.73 2.73 2.73
0.0070 0.177 2.50 80 14.20 14.22 36.56 Median, in. 0.0059 0.0059 0.0059
0.0059 0.149 2.75 100 14.40 14.42 50.97 Median, mm 0.150 0.150 0.150
0.0049 0.125 3.00 120 11.50 11.51 62.49
0.0041 0.105 3.25 140 7.94 7.95 70.43 Mean, phi 2.77 3.23 3.06
0.0035 0.088 3.50 170 5.15 5.16 75.59 Mean, in. 0.0058 0.0042 0.0047
0.0029 0.074 3.75 200 3.50 3.50 79.09 Mean, mm 0.147 0.107 0.120
0.0025 0.063 4.00 230 2.54 2.54 81.64
0.0021 0.053 4.25 270 1.87 1.87 83.51 Sorting 1.502 1.118 1.505
0.00174 0.0442 4.50 325 1.32 1.32 84.83 Skewness 0.901 0.440 0.565
0.00146 0.0372 4.75 400 0.97 0.97 85.80 Kurtosis 0.231 1.794 2.180
0.00123 0.0313 5.00 450 0.78 0.78 86.58 Grain Size Description Fine sand
0.000986 0.0250 5.32 500 0.88 0.88 87.46 (ASTM_USCS Sca|e) (based on Mean from Trask)
0.000790 0.0201 5.64 635 0.81 0.81 88.27
0.000615 0.0156 6.00 0.87 0.87 89.15 Retained Weight
0.000435 0.0110 6.50 132 132 90.47 Description on Sieve #] Percent
0.000308 0.00781 7.00 1.51 1.51 91.98 Gravel 4 0.00
0.000197 0.00500 7.65 2.06 2.06 94.04 Coarse Sand 10 0.00
0.000077 0.00195 9.00 3.56 3.56 97.61 Medium Sand 40 0.96
0.000038 0.000977 10.00 1.57 1.57 99.18 Fine Sand 200 78.14
0.000019 0.000488 11.00 0.75 0.75 99.93 Silt >0.005 mm 14.95
0.000015 0.000375 11.38 0.07 0.07 100.00 Clay <0.005 mm 5.96
TOTALS 99.90 100.00 100.00 Total 100

© PTS Laboratories, Inc.

Phone: (562) 907-3607

Fax: (562) 907-3610




PTS Laboratories, Inc.

Particle Size Analysis - ASTM D4464M

Client: Delta Environmental Consultants, Inc. PTS File No: 32457
Project: Superior Barge Dock Sample ID: RR Loading Rack #4
Project No: AM60-06N-6 Depth, ft: 11.2-12.0
Grv ____Sand Size : Silt Clay
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Particle Size, mm
Sample Increment | Cumulative Cumulative Weight Percent greater than
Opening Phi of U.S. Weight, Weight, Weight, Weight Phi Particle Size
Inches | Millimeters| Screen No. grams percent percent percent Value Inches |Mi||imeters
0.2500 6.351 -2.67 1/4 0.00 0.00 0.00 5 1.56 0.0134 0.339
0.1873 4.757 -2.25 4 0.00 0.00 0.00 10 1.71 0.0121 0.306
0.1324 3.364 -1.75 6 0.00 0.00 0.00 16 1.84 0.0110 0.279
0.0787 2.000 -1.00 10 0.00 0.00 0.00 25 2.02 0.0097 0.246
0.0468 1.189 -0.25 16 0.00 0.00 0.00 40 2.27 0.0082 0.207
0.0331 0.841 0.25 20 0.00 0.00 0.00 50 2.44 0.0073 0.185
0.0278 0.707 0.50 25 0.00 0.00 0.00 60 2.63 0.0064 0.162
0.0234 0.595 0.75 30 0.00 0.00 0.00 75 3.02 0.0048 0.123
0.0197 0.500 1.00 35 0.00 0.00 0.00 84 3.51 0.0034 0.087
0.0166 0.420 1.25 40 0.44 0.44 0.44 90 4.53 0.0017 0.043
0.0139 0.354 1.50 45 2.56 2.56 3.00 95 6.99 0.0003 0.008
0.0117 0.297 1.75 50 8.45 8.45 11.45
0.0098 0.250 2.00 60 12.20 12.20 23.64 Measure I Trask I Inman I Folk-Ward
0.0083 0.210 2.25 70 15.20 15.20 38.84 Median, phi 2.44 2.44 2.44
0.0070 0.177 2.50 80 14.90 14.90 53.73 Median, in. 0.0073 0.0073 0.0073
0.0059 0.149 2.75 100 12.10 12.10 65.83 Median, mm 0.185 0.185 0.185
0.0049 0.125 3.00 120 8.63 8.63 74.46
0.0041 0.105 3.25 140 5.73 5.73 80.19 Mean, phi 2.44 2.68 2.60
0.0035 0.088 3.50 170 3.67 3.67 83.86 Mean, in. 0.0073 0.0061 0.0065
0.0029 0.074 3.75 200 2.41 2.41 86.26 Mean, mm 0.185 0.156 0.165
0.0025 0.063 4.00 230 1.62 1.62 87.88
0.0021 0.053 4.25 270 1.13 1.13 89.01 Sorting 1.415 0.836 1.241
0.00174 0.0442 4.50 325 0.90 0.90 89.91 Skewness 0.942 0.289 0.483
0.00146 0.0372 4.75 400 0.76 0.76 90.67 Kurtosis 0.234 2.250 2.224
0.00123 0.0313 5.00 450 0.64 0.64 91.31 Grain Size Description Fine sand
0.000986 0.0250 5.32 500 0.72 0.72 92.03 (ASTM_USCS Sca|e) (based on Mean from Trask)
0.000790 0.0201 5.64 635 0.68 0.68 92.71
0.000615 0.0156 6.00 0.68 0.68 93.39 Retained Weight
0.000435 0.0110 6.50 0.82 0.82 94.21 Description on Sieve # Percent
0.000308 0.00781 7.00 0.80 0.80 95.01 Gravel 4 0.00
0.000197 0.00500 7.65 1.06 1.06 96.07 Coarse Sand 10 0.00
0.000077 0.00195 9.00 1.88 1.88 97.95 Medium Sand 40 0.44
0.000038 0.000977 10.00 1.18 1.18 99.13 Fine Sand 200 85.83
0.000019 0.000488 11.00 0.79 0.79 99.92 Silt >0.005 mm 9.81
0.000015 0.000375 11.38 0.08 0.08 100.00 Clay <0.005 mm 3.93
TOTALS 100.00 100.00 100.00 Total 100

© PTS Laboratories, Inc.

Phone: (562) 907-3607

Fax: (562) 907-3610
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PTS Laboratories

PROJECT NAME:

Superior Barge Dock

Delta Environmental Consultants, Inc.
PTS File No: 32457

PHYSICAL PROPERTIES DATA - AIR/WATER CAPILLARY PRESSURE

(METHODOLOGY: ASTM D2216 / API RP40, EPA 9100)

PROJECT NO: AMG60-06N-6
APIRP 40/
METHODS: ASTM D2216 API RP 40 API RP 40 API RP 40 API RP 40 EPA 9100/ API RP 40
25.0 PSI CONFINING STRESS
SPECIFIC SPECIFIC SATURATED
SAMPLE MOISTURE DENSITY POROSITY, %Vb (2) PORE FLUID PERMEABILITY | PERMEABILITY HYDRAULIC
SAMPLE DEPTH, | ORIENT. CONTENT BULK GRAIN AIR SATURATIONS, % Pv (3) TO AIR TO WATER CONDUCTIVITY
ID. ft. (1) (% wt) (g/cc) (g/cc) TOTAL FILLED WATER | NAPL (millidarcy) (millidarcy) (cm/s)
M-8 17.3-17.9 \Y, 21.5 1.59 2.66 40.3 2.8 37.3 55.6 1937 977 9.68E-04
T-6 14.8-15.5 \Y 154 1.64 2.64 37.8 11.8 67.6 11 2850 1297 1.29E-03
Manifold #6 20.9-21.7 \Y 21.9 1.55 2.67 41.8 5.7 45.0 41.2 2059 606 5.92E-04
RR Loading Rack #4  11.2-12.0 \% 25.2 1.54 2.78 44.6 53 88.1 ND<0.1 1986 641 6.32E-04

(1) Sample Orientation: H = horizontal; V = vertical (2) Total Porosity = no pore fluids in place; all interconnected pore channels; Air Filled = pore channels not

occupied by pore fluids (3) Water = 0.9989 g/cc, NAPL = 0.8600 g/cc; Vb = Bulk Volume, cc; Pv = Pore Volume, cc; ND = Not Detected




. Delta Environmental Consultants, Inc.
PTS Laboratories E N 39450

CAPILLARY PRESSURE DATA
(ASTM D425M, Centrifugal Method: air displacing water)

PROJECT NAME: Superior Barge Dock

PROJECT NO: AM60-06N-6
Sample ID
Height Above M-8 T-6
Capillary Pressure | Water Table, | Saturation,% Moisture, % Saturation,% Moisture, %
psi | cm water ft Pore Volume dry weight Pore Volume dry weight
0.000 0.00 0.000 100.0 24.2 100.0 225
0.094 6.63 0.218 94.5 22.8 97.9 22.1
0.212 14.9 0.491 94.5 22.8 97.8 22.0
0.377 26.5 0.873 94.5 22.8 97.4 21.9
0.589 41.4 1.36 94.1 22.7 96.2 21.7
0.848 59.6 1.96 92.0 22.1 92.9 20.9
1.15 81.2 2.67 90.9 21.9 90.3 20.4
151 106 3.49 88.9 214 87.9 19.8
2.36 166 5.45 85.5 20.5 83.9 18.9
3.39 239 7.85 74.6 17.7 72.0 16.2
4.62 325 10.7 57.9 13.5 57.2 12.9
6.03 424 14.0 19.8 3.8 515 11.6
7.64 537 17.7 16.1 2.9 46.2 10.4
9.43 663 21.8 14.0 2.3 25.8 5.8

21.21 1491 49.1 10.5 1.4 12.1 2.7



Delta Environmental Consultants, Inc.

PTS Laboratories E N 39450

CAPILLARY PRESSURE DATA
(ASTM D425M, Centrifugal Method: air displacing water)

PROJECT NAME: Superior Barge Dock

PROJECT NO: AM60-06N-6
Sample ID

Height Above Manifold #6 RR Loading Rack #4

Capillary Pressure | Water Table, | Saturation,% Moisture, % Saturation,% Moisture, %

psi | cm water ft Pore Volume dry weight Pore Volume dry weight
0.000 0.00 0.000 100.0 27.1 100.0 27.9
0.094 6.63 0.218 99.3 26.9 100.0 27.9
0.212 14.9 0.491 98.8 26.8 100.0 27.9
0.377 26.5 0.873 98.7 26.7 100.0 27.9
0.589 41.4 1.36 97.4 26.4 99.1 27.7
0.848 59.6 1.96 88.3 23.9 97.9 27.3
1.15 81.2 2.67 76.1 20.6 96.8 27.0
151 106 3.49 70.8 19.2 94.7 26.4
2.36 166 5.45 61.8 16.7 88.8 24.7
3.39 239 7.85 56.3 15.2 83.0 23.0
4.62 325 10.7 53.7 14.5 79.3 21.9
6.03 424 14.0 50.0 135 76.7 21.2
7.64 537 17.7 48.4 13.1 75.5 20.8
9.43 663 21.8 47.0 12.7 73.5 20.3
21.21 1491 49.1 43.2 11.7 69.7 19.2



PTS Laboratories, Inc.

Capillary Pressure, psig
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Delta Environmental Consultants, Inc.

CAPILLARY PRESSURE

Centrifugal Method
Air Displacing Water Sy stem - ASTM D425M

Project Name: Superior Barge Dock
Project Number: AM60-06N-6

File

No.: 32457

Sample ID: M-8
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PTS Laboratories, Inc.

Capillary Pressure, psig
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Delta Environmental Consultants, Inc.
File No.: 32457

CAPILLARY PRESSURE

Centrifugal Method
Air Displacing Water Sy stem - ASTM D425M

Project Name: Superior Barge Dock
Project Number: AM60-06N-6 Sample ID: T-6
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PTS Laboratories, Inc.

Capillary Pressure, psig
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Delta Environmental Consultants, Inc.
File No.: 32457

CAPILLARY PRESSURE

Centrifugal Method
Air Displacing Water Sy stem - ASTM D425M

Project Name: Superior Barge Dock

Project Number: AM60-06N-6 Sample ID: Manifold #6
| —| 100
| — 10
| 1
0 10 20 30 40 50 60 70 80 90 100

Water Saturation, percent pore volume

lH\HHH“H\H\H“H\\H\\“\\H\H\l\\HH\H“\H\HHMHH\H\lH\\H\H“\\HHH“HH\H\l\\HH\H“\\HHH“HHHH“HH
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Moisture Content, percent dry weight

Height Above Water Table, ft




PTS Laboratories, Inc.

Capillary Pressure, psig
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Project Name: Superior Barge Dock

Delta Environmental Consultants, Inc.
File No.: 32457

CAPILLARY PRESSURE

Centrifugal Method
Air Displacing Water Sy stem - ASTM D425M

Project Number: AM60-06N-6

Sample ID: RR Loading Rack #4
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PTS

Laboratorine, Ing,

WSS

B100 Secura Way « Santa Fe Springs, CA BOBTO
Telephone (562) 347-2500 « Fax (562) 807-3610

August 11, 2011

Clarence Bieze

Antea Group

5910 Rice Creek Parkway, Suite 100
St. Paul, MN 55126

Re: PTS File No: 41430
Physical Properties Data
Former Amoco Terminal

Dear Mr. Bieze:

Please find enclosed report for Physical Properties analyses conducted upon samples received
from your Former Amoco Terminal project. All analyses were performed by applicable ASTM,
EPA, or APl methodologies. An electronic version of the report has previously been sent to your
attention via the internet. The samples are currently in storage and will be retained for thirty days
past completion of testing at no charge. Please note that the samples will be disposed of at that
time. You may contact me regarding storage, disposal, or return of the samples.

PTS Laboratories appreciates the opportunity to be of service. If you have any questions or
require additional information, please give Rachel Spitz a call at (562) 347-2504,

Sincerely,
PTS Laboratories

ael Mark Brady, P.G.
District Manager

Encl.
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PTS File No:
Client:

41430
Antea Group

PTS Laboratories

SAMPLE PROPERTIES - AIR/WATER CAPILLARY PRESSURE

PROJECT NAME: Former Amoco Terminal

PROJECT NO: N/A
APIRP 40 /
METHODS: ASTM D2218 AP RP 40 AFJ_NF 40 API RP 40
SAMPLE | MOISTURE DENSITY POROSITY, %Vb (2) PORE FLUID

SAMPLE DEPTH, |ORIENTATION| CONTENT, |DRY BULK,| GRAIN, AIR SATURATIONS, % Py (1)

D, it. {1) h welght ee glce TOTAL FILLED WATER | NAPL
EW-08 19 W 17.8 1.61 2.80 42.6 13.7 60.9 7.0
EW-11 19 v 201 1.60 2,83 43.3 10,89 69.3 5.7
EW-06 22 W 21.0 1.50 2.67 43.7 11.3 60.4 13.6

(1) Sample Orlentation: H = horizontal; V = vertical
(2) Total Porosity = all interconnected pare channels; Alr Filled = pore channels not occupied by pore fluids

{3) Water = 0,8006 g/ce

Wh = Bulk Yolume, co; Py = Pare Valume, ce; ND = Mot Detected




PTS Laboratories
PTS File No: 41430
Client: Antea Group

PERMEABILITY DATA - AIR/IWATER CAPILLARY PRESSURE

PROJECT NAME: Former Amoco Terminal
PROJECT NO: /A,

METHODS: AP| RP 40; EPA 9100
25 PS| CONFINING STRESS
SPECIFIC EFFECTIVE HYDRAULIC

SAMPLE DEPTH, SAMPLE PERMEABILITY TO AIR, | PERMEABILITY TO WATER, CONDUCTIVITY,

ID. it, ORIENTATION (1) millidarcy (2) milidarey (3) cmis {3)
EW-08 19 " 4390 3780 3.71E-03
EW-11 19 v 1020 4,06 4.01E-06
EW-06 22 V 12400 8050 T.097E-03

{1) Sample Orentation; H = horlzontal, V = vartical
{2) Mo pore flulds In place

(3) Permeability to water and hydraullc conductivity measured at ssturated conditions



PTS Laboratories

PTS File No: 41430
Client: Antea Group

AIR/WATER CAPILLARY PRESSURE TABULAR DATA

(ASTM DEB3E; Centrifugal Mathad: alr displacing waler)

PROJECT NAME: Former Amoco Terminal
PROJECT NO: MN/A

Sample 1D
Helght Above EW-09 at 19 ft.
Capillary Pressure Water Table, Saluration, Moisture,
psi | cm water fit % pore volume % dry weight
0.000 0.00 0.000 100.0 20.4
0.078 5.49 0.181 100.0 20.4
0.176 12.3 0.4086 100.0 20.4
0.312 21.9 0.722 99.5 203
0.488 34.3 1.13 98.8 20.1
0.702 49.4 1.83 08.2 20.0
0.956 67.2 2.21 96.4 19.6
1.25 87.8 2.89 8r.2 17.8
1.95 137 4.52 64.8 13.2
3.30 232 7.63 41.6 8.5
4,99 351 11.6 32.3 6.6
7.80 548 18.1 22.0 4.5
17.6 1235 40,6 12.6 2.6

.2 2195 722 9.6 2.0




Capillary Pressure, psig

P

TS

Laboratories

Project Mame: Former Amoco Tearminal

Projact No: N/A,

CAPILLARY PRESSURE

Centrifugal Method
Air Displacing Water System - ASTM DB6836

Dapth, ft: 19

Antea Group

PTS File No.: 41430

Sample ID: EW-09

Height Above Water Table, ft
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PTS Laboratories

PTS File No: 41430
Client: Antea Group

AIR/WATER CAPILLARY PRESSURE TABULAR DATA

(ASTM DEBIE, Centrifugal Method: alr displacing water)

PROJECT NAME: Former Amoco Terminal
PROJECT NO: MN/A,

Sample 1D
Height Abave EW-11 at 19 ft.
Caplllary Pressure Water Table, Saturation, Maisture,
psi | cm waler ft % pore volume % dry weight
0.000 0.00 0.000 100.0 18.6
0.077 5.41 0.178 100.0 18.6
0173 12.2 0.401 100.0 18.6
0.308 21.7 0.713 100.0 18.6
0.481 338 1.1 100.0 18.6
0.693 48.7 1.60 100.0 18.6
0.943 66,3 2.18 99.6 18.6
1.23 86.6 2.85 99.0 18.5
1.92 135 4.45 88.1 18.3
3.25 229 7.53 04.3 17.8
4.93 346 11.4 a90.0 16.8
7.70 541 17.8 83.0 16.5
17.3 1218 40.1 716 134

30.8 2165 71.3 65.5 12.2




Capillary Pressure, psig
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Antea Group
PTS File No.: 41430

CAPILLARY PRESSURE

Centrifugal Method
Air Displacing Water System - ASTM DEB36

Project Name: Former Amoco Terminal
Project No: N/

Sample ID: EW-11
Depth, fi: 19

| | |
| | |
- | 100.0
| .
' I |
LN |
| | : ™ l
| | \ {
| Mo |
| B
| ' ' ! 100 .
i i ']
o :
| | E
' =
f { g
| | ‘
| | §
| 1.0
‘ |
|
| [
[
| | | |
.
| |
| |
| | 0.1
| |
! | | ' |
‘ i l | |
| |
A IR N Ll i s aiisliii e iiii 14 ...‘I,,, T FETTET TN *
10 20 an 40 50 60 70 80 a0 100
Water Saturation, percent pore volume
i EFERT IR R SR TR SRV ERTENE STTEETTET SRR TTTETT SRR fTNT T I P e
2 4 & a8 10 12 14 16 18

Moisture Content, parcent dry waight



PTS Laboratories

PTS File No: 41430
Client; Antea Group

AIR/WATER CAPILLARY PRESSURE TABULAR DATA

(ASTM DE83E; Centrifugal Methexd: air displacing water)

PROJECT NAME: Former Amoco Terminal
PROJECT NO: MN/A

Sample D
: Height Above EW-06 at 22 ft,
Capillary Pressure Water Table, Salturation, Moisture,
psi [ cm water ft % pore volume % dry weight
0,000 0.00 0.000 100.0 21.2
0.078 549 0.181 100.0 21.2
0.178 12.3 0.406 100.0 21.2
0.312 219 0.722 100.0 21.2
0.488 34.3 1.13 96.4 20.4
0.702 49.4 1.63 67.9 14.4
0,956 67.2 2.21 57.2 121
1.25 87.8 2.89 46.2 9.8
1.95 137 4.52 34.0 7.2
3.30 232 7.63 251 54
4.99 351 11.6 19.8 4.2
F.80 549 18.1 15.0 3.2
17.6 1235 40.6 10.9 2.3

31.2 2195 722 8.9 1.9




Capillary Pressure, psig

Antea Group
PTS File No.: 41430

PTS

Laboratories

CAPILLARY PRESSURE

Centrifugal Method
Air Displacing Water System - ASTM D6836

Project Name: Former Amoco Tearminal
Project No: N/A

Sample ID: EW-06
Dapth, ft: 22
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