APPENDIX 14

Acid Sulfate Soil Testing Data



Acid Sulfate Soil Testing

Hydrogen peroxide strength: 30 % pH Meter: Hanna 9025

Tested by: Bill Porter Location: Dean Forest Road Landfill

Procedure: P1 (see documentation)

Sample & Date/ Elapsed

Test No. Time Time pH T (°C) Comments
(in field)
AST-1 5/11/06 1 part soil, 3 parts distilled water
1500 4.55 26.1
1503 0:00:00 4.55 add H202 (~1/4 part)
1508 0:05:00 4.34 strong foaming reaction begins

1518 0:15:00 3.96 27.3

1529 0:26:00 3.61 27.8

1543 0:40:00 3.32 28.6

1606 1:03:00 2.98 28.9

1617 1:14:00 2.86 27.9

AST-2 5/11/06 1 part soil, 4 parts water
1517 4.75 25.6
1521 4.71 26.1
1522 0:00:00 471 add H202 (less than AST-1 test above)

1525 0:03:00 4.47 26.7

1542 0:20:00 4.15 26.8

1605 0:43:00 3.78 27.5

1616 0:54:00 3.14 25.8

1640 1:18:00 3.38 27.1

1656 1:34:00 3.14 27.5|Inverted & shook all jars 1652
AST-3 5/11/06 1 part soil, 4 parts water

1551 4.43 26.3

1552 0:00:00 4.43 add H202

1603 0:11:00 4.37 26.6

1615 0:23:00 3.95 25.3

1639 0:37:00 4.28 24.9

1655 0:53:00 4.24 25.3|Inverted & shook all jars 1652
AST-4 5/11/06 3.38 1 part soil, 4 parts water

1642 5.66 25.0

1644 0:00:00 5.66 add H202

1649 0:07:00 5.51 25.2

1654 0:10:00 5.42 25.0|Inverted & shook all jars 1652

1707 0:23:00 5.36 25.2




Acid Sulfate Soil Testing

Hydrogen peroxide strength: 30 % pH Meter: Hanna 9025

Tested by: Bill Porter Location: Dean Forest Road Landfill

Procedure:  P1 (see documentation)

Sample & Date/ Elapsed

Test No. Time Time pH T (°C) Comments
6/8/06
Blank 5.98 26.8|Filtered water
add H202 0:10:00 5.80 26.5((to test pH reaction in absence of soil)
AST-5 6/8/06 Upper few mm of soil tan-light orange (oxidized)
3.38 26.0|Made water paste (1 pt soil, 1.5 - 2 parts water)
0:00:00 3.38 add H202
0:02:00 1.45 41.0|violent bubbling - strong exothermic reaction
0:02:20 1.35 44.0|becomes too hot, violent for pH measurements
0:04:30 reaction ends suddenly
0:06:05 68.9|(temp = 156°F)
0:08:30 1.70 64.3
0:10:00 1.70 Sediment now light grey/yellow except for thin
dark gray layer at bottom (unreacted).
AST-6 6/8/06
2.08 26.5|Made water paste (1 pt soil, 2 parts water)
2.14 26.8|eight minutes after mixing
0:00:00 2.14 add H202; reaction much weaker than above test
0:01:00 1.97 27.5
0:03:00 1.93 28.3
0:05:00 1.97 28.5|approx. end moderately strong reaction
recalibrate 3.96 pH 4.01 buffer
7.01 pH 7.01 buffer
(high temperature above did not affect calibration)
AST-2 6/8/06 (Tested with more water dilution in field, 5/11/06)
3.82 26.3|Made water paste (1 pt soil, 1.5 - 2 parts water)
0:00:00 3.82 add H202; weak reaction starts

0:01:40 3.65 27.0

0:03:00 3.65 27.2

0:04:30 3.55 275

0:08:00 3.37 275

0:20:00 2.97 27.5

0:35:00 2.68 27.6

1:15:00 2.16 27.6




Acid Sulfate Soil Testing

Hydrogen peroxide strength: 30 % pH Meter: Hanna 9025

Tested by: Bill Porter Location: Dean Forest Road Landfill

Procedure: P2 (see documentation)

Sample & Date/ Elapsed

Test No. Time Time pH T (°C) Comments
6/27/06
Blank 5.68 26.2|Filtered water
AST-9 6/27/06 0:00:00 3.74 25.5|10 mL soil + 10 mL filtered water
0:01:30 3.60 26.5|Foaming after add 5.0 mL H202.
0:03:00 3.57 26.4|Small pieces of organic matter floating.

0:05:00 3.51 26.7

0:11:00 3.25 27.8

0:15:00 3.14 27.2

0:20:00 2.97 275

0:23:00 2.94 27.9

1:38:00 2.37 28.2|Very frothy after being unstirred for 1 hour.

3:45:00 1.99 25.7

6:10:00 1.95 27.9(Sstill some bubbling. SC = 3.76 uS/cm

Blank 6.29 24.9|Distilled water (used for tests AST-8, AST-10 to 18)
AST-8 6/27/06 0:00:00 3.72 25.1{10 mL soil + 10 mL distilled water
0:01:30 3.25 25.6|No visible reaction after add 5.0 mL H202.

0:03:30 3.28 26.0

0:07:00 3.32 25.6

0:22:00 3.36 26.9

1:31:00 3.21 274

2:01:00 3.05 27.7

3:27:00 3.19 27.8[SC = 281 pS/icm

4:41:00 3.39 27.8

AST-10a 6/27/06 Subsample (a). All subsamples visually identical.
0:00:00 3.49 26.8(10 mL soil + 10 mL distilled water
0:00:30 1.99 29.0|Violent reaction after add 5.0 mL H202.

0:02:00 1.15 32.5

0:03:30 1.64 60.0

0:08:00 1.66 50.4|Reaction slower.

0:16:00 1.66 36.2|Check pH calibration: 4.03 & 7.03 (OK)
0:41:00 1.66 29.3

1:05:00 1.66 27.2|Green floc present.

2:54:00 1.67 27.5|SC =11.46 uS/icm

3:33:00 1.27 27.3

4:30:00 1.22 27.0

5:30:00 1.23 26.7




Acid Sulfate Soil Testing

Hydrogen peroxide strength: 30 % pH Meter: Hanna 9025

Tested by: Bill Porter Location: Dean Forest Road Landfill

Procedure: P2 (see documentation)

Sample & Date/ Elapsed

Test No. Time Time pH T (°C) Comments
AST-10b 6/27/06 Subsample (b). All subsamples visually identical.
0:00:00 3.50|(10a) 10 mL soil + 10 mL dist. water. SC = 905 uS/cm
0:01:30 1.92 28.7|Violent reaction after add 5.0 mL H202.

0:02:30 1.64 38.6

0:04:00 1.58 48.4

0:05:00 1.48

0:06:00 0.87 37.8

0:08:00 0.91 39.6

0:10:10 0.90 40.6

0:15:00 1.01 34.0|SC =11.12 puS/cm (at 18 min)
0:21:00 1.15 32.6|Green floc distinct - photos.
0:31:00 1.27 29.3
0:40:30 1.30 27.1|SC = 11.60 uS/cm (at 43 min)
0:45:00 7.30 pH adj. by adding 1.25 mL sodium bicarbonate!
0:50:00 SC > 2000 uS/cm

AST-10c 6/27/06 Subsample (c). All subsamples visually identical.
0:00:00 3.50|(10a) 10 mL soil + 10 mL dist. water. SC = 685 uS/cm
0:01:45 1.96 28.7|Violent reaction after add 5.0 mL H202.

0:02:45 1.58 38.8

0:04:15 1.68 45.8

0:05:15 1.05 37.2

0:06:20 0.93

0:08:30 1.01 41.6

0:11:00 1.01 44.0

0:16:00 1.02 34.5|SC = 10.09 uS/cm (19 min.) Green floc - photos.

0:22:00 1.16 32.9

0:32:00 1.24 29.1

0:41:00 1.28 27.1|SC = 10.60 puS/cm (43 min.)

1:05:00 1.91 26.2|Stirred shortly before measurement.

1:38:00 1.27 27.0[Not stirred.

1:39:00 1.27 27.0|Stirred immediately before measurement.

2:30:00 2.15 27.2|Not stirred before reading; stirred immediately after.

2:34:00 1.27 27.2

3:25:00 1.26 27.6

5:43:00 1.29 28.4|SC =9.76 pS/cm




Acid Sulfate Soil Testing

Hydrogen peroxide strength: 30 % pH Meter: Hanna 9025

Tested by: Bill Porter Location: Dean Forest Road Landfill

Procedure: P2 (see documentation)

Sample & Date/ Elapsed

Test No. Time Time pH T (°C) Comments
AST-10d 713/06 Subsample (d). Airspace in jar from 6/27 testing.
Some oxidation, but not in portions used for test.
0:00:00 10 mL soil + 10 mL distilled water. Floc formed.
0:00:00 2.65 27.1{SC = 3.0 uS/cm ORP =380 mV
0:01:00 1.70 31.7|Violent reaction after add 5.0 mL H202.

0:01:30 154 35.1

0:02:00 1.40 37.6

0:02:30 1.31 40.7

0:03:00 1.25 44.0

0:03:30 1.22 47.6

0:04:00 1.20 51.7

0:04:30 1.20 56.3

0:05:00 1.25 63.2

0:05:30 1.27 67.2

0:06:00 1.28 68.1

0:06:30 1.26 66.6

0:07:00 1.25 64.8

0:07:30 1.25 63.7|Reaction suddenly abated - stirring has no effect.

0:08:00 1.24 61.8

0:09:00 1.22 59.6

0:10:00 1.20 56.3

0:12:00 1.21 52.4

0:14:00 1.23 49.0

0:16:00 1.25 46.1

0:18:00 1.27 43.9

0:20:00 1.28 41.9

0:25:00 1.35 36.9

0:30:00 1.45 34.8

0:35:00 1.48 33.0

0:40:00 1.55 31.8

0:50:00 1.57 30.3

1:00:00 1.61 29.3

1:10:00 1.64 28.7

1:20:00 1.63 28.2

1:40:00 1.63 28.2

2:00:00 1.66 28.2

2:30:00 1.67 28.2

3:00:00 1.64 28.1|SC =11.66 uS/cm ORP =541 mV

When heated in microwave, no renewed reaction

and no sulfuric acid odor were noted.

AST-10e 7/3/06 0:00:00 2.59 28.8




Acid Sulfate Soil Testing

Hydrogen peroxide strength: 30 % pH Meter: Hanna 9025

Tested by: Bill Porter Location: Dean Forest Road Landfill

Procedure: P2 (see documentation)

Sample & Date/ Elapsed

Test No. Time Time pH T (°C) Comments
AST-11 6/27/06 0:00:00 2.08 26.6(10 mL soil + 10 mL distilled water
0:01:00 1.98 27.1|Bubbling & fizzing after add 5.0 mL H202.
0:02:30 1.93 28.6(Moderate reaction.

0:04:00 1.86 30.4

0:06:00 1.78 318

0:08:00 1.79 32.0

0:10:00 1.81 33.3

0:15:00 1.70 32.9(still bubbling.

0:25:00 1.67 30.8|Still bubbling - photos.

0:30:00 1.75 30.4|Green floc present.
1:00:00 1.90 29.7|Bubbles forming slowly in soil.
2:56:00 1.96 28.1|SC = 4.69 uS/cm
3:39:00 1.91 28.0
4:50:00 1.58 27.4|(not stirred)
7:20:00 1.62 28.3|SC =4.62 pS/cm
AST-12 6/27/06 0:00:00 2.12 26.8|10 mL soil + 10 mL distilled water
0:00:30 1.66 37.0|Strong reaction after add 5.0 mL H202.
0:01:00 1.27 43.0
0:03:00 0.93 64.3|Reaction subsiding.

0:04:30 0.86 55.9

0:06:00 0.87 47.6

0:08:30 0.85 43.5[No visible bubbling.

0:11:30 0.88 37.0

0:14:00 0.91 33.2

0:18:00 0.94 32.1|Greenish floc.

0:22:00 1.06 29.3

0:28:00 1.05 28.9

0:37:00 1.06 27.2

0:45:00 1.08 26.7

1:03:00 1.08 28.0

1:18:00 1.06 28.4

2:32:00 1.19 26.7|SC =11.39 uS/icm




Acid Sulfate Soil Testing

Hydrogen peroxide strength: 30 % pH Meter: Hanna 9025

Tested by: Bill Porter Location: Dean Forest Road Landfill

Procedure: P2 (see documentation)

Sample & Date/ Elapsed

Test No. Time Time pH T (°C) Comments
AST-13 6/27/06 0:00:00 3.24 28.4(10 mL soil + 10 mL distilled water
0:01:00 2.42 29.2|Weak reaction after add 5.0 mL H202.
0:02:00 1.75 31.9(Stronger reaction at 1:30
0:03:00 1.38 36.5|Strong reaction

0:04:30 1.07 41.3

0:05:30 1.04 44.0

0:07:00 0.98 45.7|Reaction slows slightly at 8:00

0:10:00 1.01 46.3

0:11:00 0.96 43.6

0:13:00 1.01 44.6

0:17:00 1.00 40.3

0:20:00 1.03 38.2

0:25:00 1.09 35.6

0:28:00 1.13 34.1

0:32:00 1.17 32.6

0:42:00 1.29 30.2

0:55:00 1.39 28.5

1:05:00 1.43 27.8

1:15:00 1.43 27.6

1:50:00 1.59 27.9

33:15:00 2.28 27.3

AST-15 6/29/06 0:00:00 4.72 27.3|10 mL soil + 10 mL dist. water. SC = 227 uS/cm
0:01:30 4.46 27.5|Disaggregated instantly after add 5.0 mL H202.
0:02:30 4.44 27.5
0:03:30 4.38 27.9[No visible reaction.

0:04:30 4.32 27.8

0:05:30 4.27 27.7

0:07:30 4.21 27.7

0:10:00 4.14 27.6|0nly a few bubbles visible.

0:16:00 4.13 27.6

0:20:00 4.12 27.6

0:25:00 4.08 27.6

0:36:00 4.14 27.8|Bubbles present.
1:28:00 4.18 27.8

3:09:00 4.03 27.9|Bubbles present.
8:25:00 3.80 29.1|SC = 250 pS/cm

Tan med-thick slurry still bubbles. No settling!

When heated in microwave to dry residue, bubbles

vigorously again. Forms large mud bubbles at top

of jar, rises due to high viscosity. No distinct odor.




Acid Sulfate Soil Testing

Hydrogen peroxide strength: 30 % pH Meter: Hanna 9025

Tested by: Bill Porter Location: Dean Forest Road Landfill

Procedure: P2 (see documentation)

Sample & Date/ Elapsed

Test No. Time Time pH T (°C) Comments
AST-14a 6/29/06 0:00:00 3.40 27.3|10 mL soil + 10 mL dist. water. SC = 1865 uS/cm
0:01:30 2.10 28.9(Mild fizz after add 5.0 mL H202.
0:02:30 2.29 31.8|Stronger reaction - medium.
0:03:15 2.06 34.1|Yet stronger reaction.

0:04:00 1.91 35.4

0:04:30 1.83 36.5

0:05:00 1.77 37.2

0:05:30 1.72 37.8

0:06:00 1.66 38.1

0:06:30 1.63 39.1

0:07:00 1.61 39.2

0:07:30 1.57 39.8

0:08:00 1.55 39.8

0:09:00 1.51 40.4

0:10:00 1.49 41.1

0:11:00 1.50 41.4

0:12:30 1.49 41.4

0:15:00 1.49 40.5

0:17:00 1.48 38.4|Still moderate reaction - fizzing.

0:20:00 1.49 38.1

0:25:00 1.52 38.9

0:31:00 1.66 33.1

0:37:00 1.70 314

0:50:00 1.80 29.4(Slow reaction.

1:00:00 1.86 28.4

1:32:00 2.10 27.6

2:34:00 2.03 27.3|Still bubbling.

4:18:00 2.20 27.2|Floc present, no bubbles. Clear water above.

9:28:00 2.26 29.3|SC =5.35 uS/cm

When heated in microwave to dry residue, bubbles

slowly form in sediment and are released when

jar is tapped. Odor is distinctly that of sulfuric acid,

burns nasal passages.




Acid Sulfate Soil Testing

Hydrogen peroxide strength: 30 % pH Meter: Hanna 9025

Tested by: Bill Porter Location: Dean Forest Road Landfill

Procedure: P2 (see documentation)

Sample & Date/ Elapsed

Test No. Time Time pH T (°C) Comments
AST-14b 714/06 Subsample (b). Airspace in jar from 6/29 testing.
Some oxidation, avoided in removing test sample.
0:00:00 3.29 27.4110 mL soil + 10 mL dist. water. SC = 2.10 uS/cm
0:01:30 2.64 28.1[Moderate reaction after add 5.0 mL H202.

0:02:00 2.43 28.6

0:02:30 2.29 29.1

0:03:00 2.19 29.7

0:04:00 2.08 30.2

0:05:00 1.95 31.2

0:06:00 1.84 31.6

0:07:00 1.77 32.1

0:08:00 1.75 325

0:09:00 1.73 33.2

0:10:00 1.71 324

0:20:00 1.73 33.2|No reaction apparent.

0:25:00 1.77 32.6

0:30:00 1.82 32.2

0:35:00 1.85 314

0:40:00 1.89 30.6
1:00:00 2.01 29.4[No reaction.
1:30:00 2.06 28.4|SC = 2.10 pS/cm. ORP = 409 mV
AST-16 6/29/06 0:00:00 5.18 26.7|10 mL soil + 10 mL dist. water. SC = 32.4 uS/cm

0:01:30 4.87 27.8|Bubbling after add 5.0 mL H202.

0:02:15 4.93 28.3

0:03:00 4.89 28.7

0:04:00 4.85 29.0|Moderately vigorous reaction.

0:05:00 4.79 29.3

0:06:00 4.75 29.5

0:07:00 4.72 29.8

0:08:00 4.67 30.1

0:10:00 4.65 30.4

0:15:00 4.61 30.9|More vigorous bubbling! No apparent reason.

0:20:00 4.61 311

0:25:00 4.62 30.9

0:30:00 4.63 30.8

0:45:00 4.66 30.1

2:27:00 4.55 27.7|Tan, turbid slurry (thin). Settling.

7:46:00 4.92 28.8|SC = 115 pS/cm. Still bubbling.

When heated in microwave, no renewed reaction

and no sulfuric acid odor were noted.




Acid Sulfate Soil Testing

Hydrogen peroxide strength: 30 % pH Meter: Hanna 9025

Tested by: Bill Porter Location: Dean Forest Road Landfill

Procedure: P2 (see documentation)

Sample & Date/ Elapsed

Test No. Time Time pH T (°C) Comments
AST-17 6/29/06 0:00:00 4.48 28.8|10 mL soil + 10 mL dist. water. SC = 205 uS/cm
0:01:00 3.77 28.9|Thick mud formed. Add 5.0 mL H202.
0:02:00 3.64 30.0[Large bubbles form, but moderate reaction.

0:03:00 3.55 30.7

0:04:00 3.49 313

0:05:00 3.42 31.8|More vigorous reaction, very large bubbles.

0:06:00 3.37 325

0:07:00 3.30 32.7

0:08:00 3.24 32.8

0:09:00 3.19 32.9

0:10:00 3.18 32.7

0:12:00 3.13 33.3

0:15:00 3.06 33.6

0:20:00 3.01 34.0

0:27:00 3.02 32.5

0:30:00 3.02 31.2

0:35:00 3.03 30.2

0:40:00 3.04 29.3

2112 1:30:00 3.12 27.9|Check pH calibration: 4.01 & 6.99 (OK)

6:53:00 3.12 29.2|SC = 210 yS/cm. Thick, dark tan mud.

When heated in microwave, no renewed reaction

and no sulfuric acid odor were noted.

AST-18 6/29/06 0:00:00 4.59 27.2(10 mL soil + 10 mL dist. water. SC = 48.4 uS/cm

0:01:05 4.03 27.7|Moderate bubbling after add 5.0 mL H202.

0:02:00 3.97 28.0

0:03:00 3.94 28.2

0:04:00 3.92 28.3

0:05:00 3.90 28.4

0:06:00 3.86 28.6

0:07:00 3.84 28.7

0:10:00 3.82 29.1

0:15:00 3.78 29.6

0:20:00 3.75 30.0|Still moderate bubbling.

0:30:00 3.72 30.3|Reaction slower.

0:40:00 3.71 30.3

1:00:00 3.60 30.2

1:20:00 3.68 30.2

6:10:00 3.86 29.6|A few slow bubbles. SC = 105 uS/cm.

Orange med-thick slurry (thinner than AST-15).

When heated in microwave to dry residue, bubbles

vigorously again. No distinct odor.




Acid Sulfate Soil Testing

Hydrogen peroxide strength: 30 % pH Meter: Hanna 9025

Tested by: Bill Porter Location: Dean Forest Road Landfill

Procedure: P2, P3 & P4 (see documentation)

Sample & Date/ Elapsed

Test No. Time Time pH T (°C) Comments
8/10/06 Bench test 24 hrs after sample collected.
ASL-1 1510| Reaction None Fizz test: 15% HCI (~ 5 M)
1551|Sp. Cond. 280|uS/cm
ASL-1 (a) 1555 0:00:00 5.18 29.1|10 mL soil + 10 mL distilled water
0:01:00 4.49 32.8|Mod. fizzing after add 5 mL H202 (P2)

0:02:00 3.35 33.9

0:03:00 2.62 36.0

0:04:00 2.05 40.8|Mod. strong reaction.
0:05:00 1.80 52.7[Very strong reaction.
0:06:00 1.76 59.0|Reaction slowing.

0:07:00 1.74 57.9

0:09:00 1.79 54.3

0:10:00 1.78 52.2

0:13:00 1.80 48.8

0:15:00 1.74 46.6|Stirred.

0:27:00 1.78 39.0

0:40:00 1.79 34.3

1656|Sp. Cond. 7.5|uS/cm Green-yellow "pea soup" colored water & flocs.
1658 1:03:00 **Add 5 ml H202 (testing for unreacted pyrite)
1:04:00 2.12 32.7|Very strong reaction. (P3)
1:05:00 2.11 34.3|Very strong reaction but slowing.

1:06:00 2.00 36.6

1:07:00 1.84 38.9

1:08:00 1.77 40.6

1:10:00 1.71 42.7|Bubbling.

1:12:00 1.69 43.9

1:13:00 1.66 41.4[**Add 5 ml H202 - vigorous reaction again.
1:16:00 1.54 44.4(Very strong reaction.
1:19:00 151 46.6|Strong bubbling.
1:23:00 1.45 46.1|Moderate bubbling.
8/10/06
ASL-1 (b) 1620 0:00:00 5 mL soil + 5 mL H202 (P4)
0:01:00 2.86 36.9|Strong reaction.
0:02:00 1.74 51.9|Violent reaction - fumes.
0:03:00 1.65 69.6|Strong reaction.
0:04:00 1.57 63.9(Weak reaction.

0:05:00 1.36 58.3|No visible bubbling.

0:06:00 1.28 55.0

0:07:00 1.25 51.0

0:08:00 1.25 48.8

0:12:00 1.60 39.8|(Delayed auto-buffering reaction?)

0:20:00 1.50 34.7|(Dec. pH again - buffering element consumed?)




Acid Sulfate Soil Testing

Hydrogen peroxide strength: 30 % pH Meter: Hanna 9025
Tested by: Bill Porter Location: Dean Forest Road Landfill
Procedure: P2, P3 & P4 (see documentation)
Sample & Date/ Elapsed
Test No. Time Time pH T (°C) Comments
8/10/06 Bench test 24 hrs after sample collected.
ASL-2 1653| Reaction None Fizz test: 15% HCI (~ 5 M)
1655|Sp. Cond. 180|uS/cm
ASL-2 (a) 1718 0:00:00 5.48 28.6|10 mL soil + 10 mL distilled water
0:01:00 4.46 32.1|Strong reaction after add 5 mL H202 (P2)
0:02:00 3.67 33.4
0:03:00 2.93 34.2
0:04:30 2.33 36.3
0:06:00 2.06 38.7|Very strong reaction.
0:07:30 1.97 42.3|Strong reaction.
0:10:00 2.09 47.6(Moderately strong reaction.
0:11:00 1.69 49.4|**Added 5 ml H202 at 10 min.
0:13:00 1.75 54.7|Moderately strong reaction.
0:20:00 1.67 50.2
1744|Sp. Cond. 8.3|uS/cm Green-yellow "pea soup" colored water & flocs.
8/10/06
ASL-2 (b) 1740 0:00:00 5 mL soil + 5 mL H202 (P4)
0:01:00 4.29 35.8|Very strong reaction.
0:02:00 1.36 65.3(Violent reaction - fumes.
0:02:30 1.17 70.4|Violent reaction - fumes.
0:03:00 1.21 68.7|Strong reaction
0:04:00 1.22 62.5[No visible reaction.
0:05:00 1.22 58.3|No visible reaction.
0:07:00 1.38 50.6
0:12:00 1.45 42.0[(Auto-buffering reaction? Decreasing temp. role?)




Acid Sulfate Soil Testing

Hydrogen peroxide strength: 30 % pH Meter: Hanna 9025
Tested by: Bill Porter Location: Dean Forest Road Landfill
Procedure: P3 & P4 (see documentation)
Sample & Date/ Elapsed
Test No. Time Time pH T (°C) Comments
8/10/06 Bench test 24 hrs after sample collected.
ASL-3 1753| Reaction None Fizz test: 15% HCI (~ 5 M)
1755|Sp. Cond. 132|uS/icm
ASL-3 (a) 1718 0:00:00 5.73 26.1|10 mL soil + 10 mL distilled water
0:01:00 5.79 29.3|Moderate reaction after add 10 mL H202 (P3)
0:02:00 4.83 30.9|Strong reaction.
0:03:00 3.72 32.1|Strong to very strong reaction.
0:04:00 2.62 35.9|Very strong reaction.
0:05:00 2.28 42.7|Stronger reaction.
0:06:00 1.86 52.7|Violent reaction - fumes.
0:07:00 1.84 59.7|Violent reaction - fumes.
0:08:00 1.84 62.6|Moderately strong reaction.
0:09:00 1.57 61.9(Weak reaction.
0:10:00 1.45 61.4[No visible reaction.
0:17:00 1.56 61.1
0:35:00 2.02 38.2
1744|Sp. Cond. 9.2|uS/cm Green-yellow "pea soup" colored water & flocs.
8/10/06
ASL-3 (b) 1820 0:00:00 5 mL soil + 5 mL H202 (P4)
0:01:00 3.21 36.8|Strong reaction
0:02:00 1.35 51.4|Violent reaction - fumes.
0:02:30 1.21 64.9(Strong reaction
0:03:00 1.24 68.9
0:04:00 1.24 64.6[No visible reaction.
0:05:00 1.25 60.4
0:25:00 1.90 33.7




Acid Sulfate Soil Testing

Hydrogen peroxide strength: 30 % pH Meter: Hanna 9025
Tested by: Bill Porter Location: Dean Forest Road Landfill
Procedure: P3 & P4 (see documentation)
Sample & Date/ Elapsed
Test No. Time Time pH T (°C) Comments
8/10/06 Bench test 24 hrs after sample collected.
ASL-4 1832| Reaction None Fizz test: 15% HCI (~ 5 M)
1835|Sp. Cond. 235|uS/cm
ASL-4 (a) 1836 0:00:00 6.17 29.5|10 mL soil + 10 mL distilled water
0:01:00 6.15 32.3|Moderate reaction after add 10 mL H202 (P3)
0:01:30 5.54 33.2|Moderately strong reaction.
0:02:00 4.45 34.0
0:03:00 3.17 34.9|Strong reaction.
0:04:00 2.62 35.9|Strong reaction.
0:05:00 2.22 37.1
0:06:00 1.96 39.0
0:07:00 1.87 40.6
0:08:00 1.82 41.6|Moderate reaction.
0:10:00 1.82 43.1|Moderate reaction.
0:17:00 1.88 43.0|Moderate reaction.
0:28:00 2.05 39.5|Slight reaction.
1920(|Sp. Cond. 4.8|uS/cm Brown-yellow water & flocs (but sl. less prominent).
Long-persisting reaction - still bubbling at 2000!
8/10/06
ASL-4 (b) 1905 0:00:00 5 mL soil + 5 mL H202 (P4)
0:01:00 5.73 32.8
0:01:30 4.78 34.2|Strong reaction
0:02:00 4.34 35.0
0:03:00 2.33 38.2
0:04:00 2.05 42.5|Strong reaction
0:05:00 1.78 48.1
0:06:00 1.78 50.5
0:07:00 1.65 53.1|Strong reaction
0:08:00 1.63 54.7[Moderate reaction.
0:10:00 1.67 54.0(Weak reaction.
0:12:00 1.57 50.9(Weak reaction.
0:15:00 1.50 47.9|No visible reaction.
0:18:00 1.59 41.8




Acid Sulfate Soil Testing

Hydrogen peroxide strength: 30 % pH Meter: Hanna 9025
Tested by: Bill Porter Location: Dean Forest Road Landfill
Procedure: P3 & P4 (see documentation)
Sample & Date/ Elapsed
Test No. Time Time pH T (°C) Comments
8/10/06 Bench test 24 hrs after sample collected.
ASL-5 1915| Reaction None Fizz test: 15% HCI (~ 5 M)
1917|Sp. Cond. 95|uS/cm
ASL-5 (a) 1922 0:00:00 5.70 29.0|10 mL soil + 10 mL distilled water
0:01:00 6.13 27.9|Moderate reaction after add 10 mL H202 (P3)
0:01:30 5.19 29.0
0:02:00 5.75 29.6
0:02:30 5.52 30.3|Moderately strong reaction.
0:03:00 5.09 31.0|Strong reaction.
0:04:00 5.74 32.2[Moderate reaction.
0:05:00 5.25 33.7
0:06:00 4.56 35.6|Large bubbles (organics?)
0:07:00 3.69 37.4|Large bubbles (organics?)
0:08:00 2.82 40.7Moderately strong reaction.
0:09:00 2.08 44.6|Strong reaction.
0:10:00 2.00 53.7|Violent reaction - fumes.
0:11:00 1.93 67.0|Violent reaction - fumes.
0:12:00 1.85 71.5|Moderately strong reaction (slowing).
0:13:00 1.73 68.9[No visible reaction!
0:14:00 1.73 66.2|No reaction - may have consumed H202.
0:15:00 1.72 63.4
1957|Sp. Cond. 6.4|uS/cm Green-yellow "pea soup" colored water & flocs.
38939
ASL-5 (b) 1940 0:00:00 5 mL soil + 5 mL H202 (P4)
0:01:00 6.10 36.6
0:02:00 5.89 41.1|Strong reaction
0:02:30 5.25 47.7|Very strong reaction.
0:03:00 2.20 55.0|Violent reaction - fumes (faintly sulfuric).
0:04:00 1.57 73.8[Moderate reaction.
0:05:00 1.52 66.0[No visible reaction.
0:06:00 1.54 60.7
0:08:00 151 51.2
0:11:00 1.63 47.7

ASL-1 through ASL-5: Dried samples in microwave,

all have fairly weak odors but ASL-3 slightly

stronger and different. All dried residues are med-

grey in color except ASL-4 (tan).




Hydrogen peroxide strength:

Tested by: Bill Porter

Acid Sulfate Soil Testing

%

pH Meter: Hanna 9025

Location:

Procedure: Calibrations etc.

Sample & Date/ Elapsed
Test No. Time Time pH T (°C) Comments
8/10/06 1430 Check on pH buffer solutions.
A: pH 4.01 4.48 29.9(Working solution A (from older stock)
A: pH 7.01 7.06 30.2|Working solution A (from older stock)
B: pH 4.01 4.29 30.0|Working solution B (from older stock)
B: pH 7.01 7.11 30.1|Working solution B (from older stock)
C:pH4.01 4.03 29.3|Fresh working solution (from older stock)
C:pH 7.01 7.03 29.2|Fresh working solution (from older stock)
D: pH 4.01 4.01 29.1|Fresh working solution (from new stock)
D: pH 7.01 7.10 29.3|Fresh working solution (from new stock)
Will use new stock buffers only with HI-9025.
Calibration 8/10/06 1440 Repeated 2-point calibration 4 times.
pH 4.01 4.01 28.3|Check against working buffers.
pH 7.01 7.02 28.4|Check against working buffers.
H202 8/10/06 1530 3.70 pH of raw 30% solution.
5.50 pH of 30% solution after adjustment with NaOH.
(Target pH range is between 4.5 and 5.5)
Check 8/10/06 1826
pH 4.01 3.97 30.1
pH 7.01 6.92 31.1
Calibration 8/10/06 1827 Repeated 2-point calibration 2 times.
pH 4.01 4.01 30.2|Check against working buffers.
pH 7.01 7.02 30.5|Check against working buffers.
Check 8/10/06 2008 (After all tests on ASL-1 thru ASL-5 completed)
pH 4.01 4.05 30.6
pH 7.01 7.02 30.5




Interpreting Results from Field pHrox Test *

pH value and reaction

Result

Comments

A strong reaction of soil
with peroxide — X or V.

A useful indicator but
cannot be used alone.

Organic matter, coffee rock, and other soil constituents such as manganese oxides can also
cause a reaction. Care must be exercised in interpreting a reaction on surface soils and high
organic matter soils such as peats and coffee rocks, and some mangrove/estuarine muds and
marine clays.

pHrox value at least one
unit below field pHr and
reaction to peroxide.

May indicate PASS but
depends on the initial and
resultant pH.

The greater the difference between the two measurements (?pH), the more indicative the value is
of a PASS. The lower the final pHrox, the better the indication of a positive result (eg. a 1 unit
change from pH 8 to 7 would not indicate PASS, however a 1 unit change from pH 3.5t0 2.5
would be indicative).

pHrox <3, strong reaction
with peroxide, and large
?pH.

Strongly indicates PASS
— potential for the soil to
produce sulfidic acid upon
oxidation.

The lower the pHrox below 3, the more positive the likely presence of sulfides. A combination of
all three parameters (reaction strength, unit pH change, and final pHrox result) is most
confirmatory.

A pHrFox 3—4 and reaction
to peroxide.

The test is less positive
and is a borderline result.

Sulfides may be present, however organic matter may also be responsible for the decrease in pH.
Laboratory analyses are required to confirm if sulfides are present.

pHFox 4-5

The test is neither
positive nor negative.

Sulfides may be present either in small quantities and be poorly reactive under quick test field
conditions, or the sample may contain shell/carbonate, which neutralises some or all acid
produced by oxidation. Equally the pHrox value may be due to the production of organic acids and
there may be no sulfides present in this situation. In such cases, the chromium reducible sulfur
method would be best to check for the presence of iron sulfides.

pHrox >5 and little or no
drop in pH from pHr but
reaction to peroxide.

Little net acidifying ability
is indicated.

On soils with neutral to alkaline field pH and shell or white concretions present, the fizz test with
1M HCI should be used to test for carbonates. The SPOCAS method should be used to check for

any oxidisable sulfides and the presence of self-neutralising ability.

* Table A2 from "(Draft) Identification and Investigation of Acid Sulfate Soils", Acid Sulfate Soils Guideline Series, Land and Water Quality Branch,
Department of Environment (Australia), May 2006.




(7 GALBRAITH.

ORATORIES, INC

August 28, 2006
Mr. Bill Porter
Advanced Environmental

1484 Wessyngton Rd. NE
Atlanta, GA 30306

Dear Mr. Porter:

Enclosed is the Raw Data that you requested for GLI Lab ID#s Z-8330 thru Z-8334
(Sample IDs: ASL-1,2,34, & 5). Please do not hesitate to contact us if you have any
guestions.

Thank you,

J\\L k(\!’fp(t ( (HK T L /
" i) S i

Raw Data Clerk Quality Assurance Inspector
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