Appendix A. Hydraulic Properties Statistics Tables

Table Al. Hydraulic properties statistics for the alluvium (Stephens et al.).

Pb B (%0) S (%) Ksat logKst 6 a N
(g/cmd) (cm/sec) (%) (cmD

Minimum 1.20 34.6 14.4 65x10° -4.19 0.0 .0058 1.277
Maximum 1.75 49.0 100 82x104 -3.09 76 .0711 1.838
Median 1.40 43.7 504 4.4x104 -3.64 38 .0385 1558
Mean 1.42 43.3 46.8 4.4x104 -364 38 .0385 1558

Standard .1708 4274  28.95
Deviation

Harmonic
Mean

Number of 9 8 8 2 2 2 2 2
Observations

Table A2. Hydraulic properties statistics for Tshirege Unit 3 (all sources).

Pb B (%) S (%) Ksat logKst 6O a N
(g/cm?3) (cm/sex) (%) (cm1)

Minimum 125 34.6 334 56x106 -525 00 .0011 1381
Maximum 1.80 56.2 86.9 5.1x104 -3.29 79 .0052 2877
Median 147 47.3 543 4.7x10° -4.33 50 .0026 1.639
Mean 1.47 46.9 524 8.8x10° -4.27 45 .0029 1.884

Standard 2116 8.251 16.73 1.0x104 4397 3.379 .0017 .6800
Deviation

Harmonic 3.3x10-°
Mean
Number of 10 10 10 34 34 4 4 4
Observations
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Table A3. Hydraulic properties statistics for Tshirege Unit 3 (Stephenset al.).

Pb. O (%) S(%) Ksg logKsg 6 a N
(g/cm3) (cm/sec) (%) (cmD
Minimum 1.25 34.6 334 22x10° -4.65 0.0 .0011 1381
Maximum 1.80 56.2 86.9 5.1x104 -3.29 79 .0052 2877
Median 1.47 47.3 543 1.8x104 -3.75 50 .0026 1.639
Mean 1.47 46.9 524 1.9x104 -3.86 45 0029 1.884
Standard 2116 8.251 16.73 15x104 4129 3.379 .0017 .6800
Deviation
Harmonic 6.9x10°
Mean
Number of 10 10 10 10 10 4 4 4
Observations
Table A4. Hydraulic properties statistics for Tshirege Unit 3 (Nyhan 1979).
Pb B (%0) S (%) Ksat logKst 6O a N
(g/cmd) (cm/sec) (%) (cm D
Minimum 5.6x106 -15.25
Maximum 1.0x104 -3.99
Median 4.0x10° -4.39
Mean 45x10° -4.44
Standard 2.7x10°  .3302
Deviation
Harmonic 2.6x105
Mean
Number of 24 24
Observations
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Table A5. Hydraulic properties statistics for Tshirege Unit 2b (all sources).

Pb B (%0) S (%) Ksat logKsat 6O a N
(g/cm?3) (cm/sex) (%) (cm1)

Minimum 1.28 39.6 29 84x10° -4.07 0.0 .0060 1.760

Maximum 1.46 73.6 915 35x103 -245 6.7 .0082 2.648
Median 1.37 45.9 105 4.1x104 -3.38 3.8 .0064 2044
Mean 1.37 47.9 330 6.5x104 -341 32 .0066 2.090

Standard .0643 8.613 37.96 9.0x104 4337 3.095 .0009 .3403
Deviation

Harmonic 2.6x104
Mean
Number of 5 14 5 14 14 5 5 5
Observations

Table A6. Hydraulic properties statistics for Tshirege Unit 2b (Stephens et al.).

Pb B (%0) S (%) Ksat logKst 6O a N
(g/cmd) (cm/sec) (%) (cm D

Minimum 1.28 44.1 29 3.7x104 -343 0.0 .0060 1.760

Maximum 1.46 48.1 915 35x103 -245 6.7 .0082 2.648
Median 137 45.5 105 4.2x104 -3.38 38 .0064 2044
Mean 1.37 45.8 330 1.3x103 -3.09 32 .0066 2.090

Standard .0643 1536 37.96 1.3x103 4404 3.095 .0009 .3403
Deviation

Harmonic 5.9x104
Mean
Number of 5 5 5 5 5 5 5 5
Observations
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Table A7. Hydraulic properties statistics for Tshirege Unit 2a (all sources).

Pb Osat (%0) S (%) Ksat log Ksat O a N
(g/cm?3) (cm/sex) (%) (cm1)
Minimum 1.19 414 14 7.4x10°° -4.13 0.0 .0012 1.733
Maximum 1.47 64.4 50.8 8.8x104 -3.05 56 .0045 2.347
Median 1.26 48.3 3.8 1.3x104 -3.89 0.0 .0029 2.070
Mean 1.27 48.2 10.3 1.9x104 -3.84 0.7 .0030 2.045
Standard .0738 5.863 14.72 21x104 2924 1.811 .0009 0.2223
Deviation
Harmonic 1.2x104
Mean
Number of 11 13 11 13 13 10 10 10
Observations

Table A8. Hydraulic properties statistics for Tshirege Unit 2a (Stephenset al.).

Pb B (%0) S (%) Ksat logKst 6O a N
(g/cmd) (cm/sec) (%) (cm D
Minimum 1.19 41.4 14 7.4x105 -4.13 0.0 .0012 1.733
Maximum 1.47 51.4 50.8 8.8x104 -3.05 56 .0045 2347
Median 1.26 48.3 3.8 1.3x104 -3.89 0.0 .0029 2.070
Mean 1.27 47.2 10.3 1.9x104 -3.85 0.7 .0030 2.045
Standard .0738 3402 1472 23x104 3046 1.811 .0009 0.2223
Deviation
Harmonic 1.2x104
Mean
Number of 11 11 11 11 11 10 10 10
Observations
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Table A9. Hydraulic properties statistics for Tshirege Unit 1b (all sources).

Pb Osat (%0) S (%) Ksat log Ksat O a N
(g/cm?3) (cm/sex) (%) (cm1)
Minimum 1.05 435 5.7 1.9x10° -4.72 0.0 .0014 1.392
Maximum 1.28 74.2 394 1.3x103 -2.90 44 0154 2.087
Median 1.20 495 214 6.9%x10° -4.16 0.0 .0033 1.647
Mean 1.18 52.8 224 1.7x104 -4.12 09 .0044 1.660
Standard .0790 8.699 1363 3.2x104 .4943 1547 .0045 0.2196
Deviation
Harmonic 4.9x103
Mean
Number of 9 13 8 14 14 8 8 8
Observations

Table A10. Hydraulic properties statistics for Tshirege Unit 1b (Stephenset al.).

Pb B (%0) S (%) Ksat logKst 6O a N
(g/cmd) (cm/sec) (%) (cm D
Minimum 1.05 43.5 57 1.9x105 -4.72 0.0 .0014 1.392
M aximum 1.28 50.8 304 99%x10° -4.00 44 0154 2.087
Median 1.20 48.6 214 45%x10° -4.35 0.0 .0033 1.647
Mean 1.18 48.2 224  47x10°  -4.40 09 0044 1660
Standard .0790 2445 1363 2.8x10° 2561 1.547 .0045 0.2196
Deviation
Harmonic 3.5%x10°
Mean
Number of 9 8 8 9 9 8 8 8
Observations
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Table A11. Hydraulic datafor weathered Tshirege Unit 1a (Stephens et al.).

Pb. O (%) S(%) Ksg logKsg 6 a N
(g/cm3) (cm/sec) (%) (cmD
Minimum 1.16 38.2 241 2.2x10° -4.66 0.0 .0043 1.249
Maximum 1.49 52.1 89.8 1.1x103 -3.07 86 .0281 1.862
Median 1.19 479 57.0 4.3x105 -4.37 53 .0072 1661
Mean 1.26 46.0 56.1 2.3x104 -4.08 51 .0138 1583
Standard .1356 5467 24.06 35x104 6805 3.174 .0110 .2419
Deviation
Harmonic 4.3x103
Mean
Number of 5 5 5 5 5 5 5 5
Observations
Table A12. Hydraulic properties statistics for Tshirege Unit 1a (all sources).
Pb B (%0) S (%) Ksat logKst 6O a N
(g/cmd) (cm/sec) (%) (cm D
Minimum 0.91 38.1 34 3.0x105 -452 0.0 .0023 1.152
Maximum 1.52 68.6 89.7 39x103 -241 6.9 2312 1.939
Median 1.17 51.2 376 15x104 -3.82 0.2 .0071 1632
Mean 1.16 50.9 384 3.2x104 -3.77 1.8 .0222 1592
Standard 1129 6.653 21.05 6.9x104 .3962 2440 .0524 0.2106
Deviation
Harmonic 1.2x104
Mean
Number of 49 53 47 31 31 20 20 20
Observations
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Table A13. Hydraulic properties statistics for Tshirege Unit 1a (Stephenset al.).

Pb Osat (%0) S (%) Ksat log Ksat O a N
(g/cm?3) (cm/sex) (%) (cm1)
Minimum 0.91 38.1 34 3.0x10° -452 0.0 .0023 1.152
M aximum 1.52 68.6 89.7 39x103 -241 6.9 .2312 1.939
Median 1.17 51.0 376 14x104 -3.85 0.2 .0071 1.632
Mean 1.16 50.4 384 34x104 -3.76 1.8 .0222 1592
Standard 1129 6.382 21.05 7.4x104 4215 2440 .0524 0.2106
Deviation
Harmonic 1.2x104
Mean
Number of 49 49 47 27 27 20 20 20
Observations

Table A14. Hydraulic properties statistics for the Tshirege Member (all sources).

Pb B (%0) S (%) Ksat logKst 6O a N
(g/cmd) (cm/sec) (%) (cm D
Minimum 0.91 34.6 1.4 56x106 -525 0.0 .0011 1.152
M aximum 1.80 74.2 915 39x103 -241 8.6 .2312 2877
Median 1.2 49.2 356 1.1x104 -3.96 0.0 .0044 1.728
Mean 1.23 49.8 356 25x104 -394 21 0120 1.759
Standard .156 7.329 2381 5.3x104 5109 2719 .0333 0.3410
Deviation
Harmonic 6.0x10°5
Mean
Number of 89 108 86 111 111 52 52 52
Observations
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Table A15. Hydraulic properties statistics for the Tshirege Member (Stephens et al.).

Pb Osat (%0) S (%) Ksat log Ksat O a N
(g/cm?3) (cm/sex) (%) (cm1)
Minimum 0.91 34.6 14 1.8x10° -4.72 0.0 .0011 1.152
M aximum 1.80 68.6 915 39x103 -241 8.6 .2312 2877
Median 1.2 48.9 356 1.3x104 -3.89 0.0 .0044 1.728
Mean 1.23 48.9 356 3.2x104 -3.85 21 .0120 1.759
Standard 156 5.997 2381 6.5x104 4966 2.719 .0333 0.3410
Deviation
Harmonic 8.3x10-3
Mean
Number of 89 88 86 67 67 52 52 52
Observations

Table A16. Hydraulic properties statistics for Tshirege Member (Kearl et al.).

Pb B (%0) S (%) Ksat logKst 6O a N
(g/cmd) (cm/sec) (%) (cm'1)
Minimum 39.6 8.4x10° -4.07
Maximum 74.2 1.3x103 -2.90
Median 52.6 2.0x104 -3.70
Mean 54.1 2.9x104 -3.67
Standard 10.69 2.7x104 .3191
Deviation
Harmonic 1.7x104
Mean
Number of 20 20 20
Observations
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Table A17. Hydraulic properties statistics for the Tsankawi Member (Stephenset a.).

Pb B (%0) S (%) Ksat logKsat 6O a N
(g/cm?3) (cm/sex) (%) (cm1)

Minimum 0.90 34.7 96 4.7x10° -4.33 0.0 .0005 1.106
Maximum 1.60 65.6 99.4 4.3x103 -2.37 7.3 .0513 1.890
Median 1.29 47.3 533 9.9x104 -3.03 02 .0131 1.428
Mean 1.25 49.0 468 1.3x103 -3.25 17 .0187 1481

Standard .1982 9833 2835 1.4x103 .6999 27 .0194 .2455
Deviation

Harmonic 1.9x104
Mean
Number of 20 19 19 10 10 9 9 9
Observations

Table A18. Hydraulic properties statistics for the Otowi Member (Stephenset al.).

Pb B (%0) S (%) Ksat logKst 6O a N
(g/cmd) (cm/sec) (%) (cm D

Minimum 0.98 40.3 71  11x10° -4.96 0.0 .0039 1.388
Maximum 1.49 59.0 533 7.8x103 -211 120 .0185 2307
Median 1.18 44.6 333 27x104 -357 25 .0059 1.682
Mean 1.18 46.9 330 6.3x104 -357 26 0066 1.711

Standard .0964 5260 9.855 15x103 4941 2695 .0030 .2176
Deviation

Harmonic 1.3x104
Mean
Number of 32 32 31 25 25 21 21 21
Observations
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Table A19. Hydraulic properties statistics for the Bandelier Tuff (all sources).

Pb Osat (%0) S (%) Ksat log Ksat O a N
(g/cm?3) (cm/sex) (%) (cm1)
Minimum 0.90 34.6 14 5.6x106 -525 0.0 .0005 1.106
Maximum 1.80 74.2 994 7.8x103 -2.11 120 .2312 2.877
Median 1.20 48.5 36.1 14x104 -3.85 1.1 .0056 1.709
Mean 1.22 49.2 375 39x104 -3.83 22 .0113 1.716
Standard 1520 7.358 2397 89x104 5599 2.687 .0274 .3134
Deviation
Harmonic 7.0x10°°
Mean
Number of 141 159 136 146 146 82 82 82

Observations

Table A20. Hydraulic properties statistics for the Bandelier Tuff (Stephens et al.).

Pb B (%0) S (%) Ksat logKst 6O a N
(g/cmd) (cm/sec) (%) (cm D
Minimum 0.90 34.6 1.4 1.1x105  -4.96 0.0 .0005 1.106
M aximum 1.80 68.6 994 7.8x103 -211 120 .2312 2.877
Median 1.20 48.2 36.1 1.7x104 -3.77 1.1 .0056 1.709
Mean 1.22 48.4 375 49x104 -3.72 22 0113 1.716
Standard 1520 6.495 2397 1.0x103 5489 2687 .0274 .3134
Deviation
Harmonic 9.7x10°5
Mean
Number of 141 139 136 102 102 82 82 82

Observations
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Appendix B. Hydraulic Properties Data Tables by Lithologic Unit

Table B1. Hydraulic properties data for crushed tuff.

PetaSource o) oh 5B (8 (om) o8 - (em
Stephenset a. (1994a)  1.40 383 196 8.2x104 0.0 1.779 .0083
Abedle (1979, 1984)* 40.0 0.0 1.326 .0449
Abedle (1979) 40.0 9.2x10°
Abeele (1984) 40.0 1.4x104
* Combination of pressure plate (Abeele, 1979) and caisson (Abeele, 1984) data
Table B2. Hydraulic properties data for the Alluvium.
Well / Depth  pp 0 (%) Ot Sat Kst 6 (%) N o
Sample (ft)  (g/cm3) (%) (%) (cm/sec) (cm~1
MCM-5.1 4 1.34 6.5 453 144
MCM-5.1 8 1.40 8.3 429 193
MCM-5.1 135 140 8.1 429 19.0
MCM-5.1 18 1.36 21.6 445 485
MCM-5.1 225 125 25,7 49.0 524
MCM-5.1 28 1.44 418 412 100
PC-4 4 1.61 226 346 653 82x104 00 1277 .0711
PC-4 9 1.20 260 465 559 65x10° 7.6 1.838 .0058
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Table B3. Hydraulic properties data for Tshirege Unit 3 (Nyhan, 1979).

Well/  Depth pp 0(%) O Sat  Kex (%) N a
Sample (ft)  (g/cm3) (%) (%) (cm/sec) (cm~1)
TA-21:10 8.1x10°5
TA-21:11 9.4x105
TA-21:12 8.3x106
TA-21:13 5.0x103
TA-21:14 3.9x10°
TA-21:15 3.1x10°
TA-21:16 4.2x10°5
TA-21:17 2.2x10°
TA-21:18 3.6x10°
TA-21:19 2.8x10
TA-21:20 5.0x10°5
TA-21:21 8.6x10
TA-21:22 3.3x10°
TA-21:23 8.1x10°
TA-21:24 2.5x10°
TA-21:25 8.3x106
TA-21:26 2.5x10°
TA-21:27 3.6x10°
TA-21:28 5.3x10
TA-21:29 4.2x10°5
TA-21.30 5.6x106
TA-21.7 6.7x10
TA-21.8 1.0x104
TA-21:9 4.4x10°5
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Table B4. Hydraulic properties data for Tshirege Unit 3 (Stephenset al.).

Well/  Depth pp, 0(%) 0s St Ket 6(%) N a
Sample (ft)  (g/cm3) (%) (%) (cm/sec) (cm~1)
TA-16 P-16 8 1.25 354 51.8 683 1.6x104 79 2877 .0025
TA-16 P-16 12 1.26 18.7 56.1 334 2.8x104
TA-16 P-16 17 1.27 22.2 549 405 2.8x104
TA-16 P-16 22 1.25 20.0 56.2 355 2.0x104
TA-16 P-16 26 1.38 19.2 520 36.9 9.2x10°
TA-16 P-16 36 161 234 428 547 2.3x10°
TA-16 P-16 43 1.62 36.7 423 869 8.6x10°
TA-16 P-16 62 1.70 19.6 364 540 5.2x104 6.0 1.759 .0028
TA-16 P-16 76 1.57 23.1 416 556 23x104 00 1.381 .0052
TA-16 P-16 81 1.80 20.1 346 581 4.4x105 40 1.519 .0011
Table B5. Hydraulic properties data for Tshirege Unit 2b.
Well/  Depth pp ©0(%) O Sa  Ksx 6(%) N o
Sample (ft)  (g/cm3) (%) (%) (cm/sec) (cm~1)
5LLC-8515 105 1.46 4.0 46.4 86 1.6x103 338 2.044  .0060
54-1006 42 1.28 4.7 449 105 4.1x104 0.0 1.760 .0064
8LLC-85-14 30 1.37 13 44.1 29 42x104 00 1.890 .0060
AB-6 40 1.35 23.4 455 514 37x104 55 2.648 .0082
AB-6 60 1.37 44,0 481 915 35x103 6.7 2.107  .0065
LGM-85-06 29 42.5 4.8x10-4
LGM-85-06 51 40.2 8.4x10
LGM-85-11 3 54.0 5.4x104
LGM-85-11 30 515 2.8x104
LLM-85-01 30 39.6 1.1x104
LLM-85-02 7 41.5 4.4x104
LLM-85-02 36 46.5 1.2x104
LLM-85-05 15 52.6 5.6x104
LLM-85-05 36 73.6 2.2x104
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Table B6. Hydraulic properties data for Tshirege Unit 2a.

Well/  Depth pp 0(%) O Sat  Kex (%) N a
Sample (ft)  (g/cm3) (%) (%) (cm/sec) (cm~1)

2A LLC-86- 54.5 1.26 25 51.0 49 82x10° 20 2.238 .0037

22

2B LLC-86- 54.5 1.26 13 48.3 27 25x104 00 1.932 .0045

22

54-1001 68 1.20 16 414 39 1.3x104 00 1.894 .0034

54-1001 83 1.25 2.6 46.0 56 1.1x104 0.0 2.225 .0022

54-1001 102 1.19 6.9 51.4 134 1.6x104 0.0 1.782 .0034

54-1002 925 1.26 15 46.0 33 81x105 00 2.213 .0012

54-1003 102 1.22 15 51.0 29 1.3x104 0.0 1.733 .0030

54-1006 76.9 1.28 0.6 44.5 14 9.8x10° 0.0 1.880 .0030

7 LLC-86-22 65 1.27 13 48.7 27 14x104 00 2.347  .0026

AB-6 100 1.27 10.4 485 214 8.8x104

AB-6 110 1.47 21.7 427 508 7.4x105 56 2.208  .0029

LLM-85-01 52 64.4 2.6x104

LLM-85-02 67 43.3 9.8x10°°
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Table B7. Hydraulic properties data for Tshirege Unit 1b.

Well / Depth  pp 0 (%) Ot Sat Ksaat  6r (%) N a

Sample (ft)  (g/cm3) (%) (%) (cm/sec) (cm~1)
1LLC-86-22 1315 1.05 200 507 394 19x10° 12 158 .0021
1BLLC-86- 1315 1.05 200 508 394 27x10° 44 1709 .0021
22
54-1001 122 1.18 9.0 464 194 22x10° 0.0 1583 .0041
54-1001 142 1.20 156 482 324 82x10° 00 1429 .0037
54-1002 122 1.23 3.2 495 65 46x105 00 1773 .0031
54-1002 1425 1.19 115 491 234 25x10° 17 1393 .0154
54-1003 1195 122 6.4 9.9x10°5
54-1006 1245 122 25 435 57 45x10° 00 1721 .0035
54-1006 136.7 1.28 6.3 472 133 57x10° 00 2087 .0014
LGM-85-06 99 52.6 1.3x10-3
LGM-85-11 9 64.3 1.1x104
LLM-85-01 101 62.1 2.5x104
LLM-85-02 117 48.5 1.7x104
LLM-85-05 76 74.2 1.3x104

Table B8. Hydraulic properties data for weathered Tshirege Unit 1a.

Well / Depth  pp 0 (%) Ot Sat Kea  6r (%) N a

Sample (ft)  (g/cm3) (%) (%) (cm/sec) (cm~1
CDBM-2 28 1.19 11.5 479 241 85x104 51 1433 .0281
PC-4 14 1.19 245 430 570 43x10° 66 1862 .0065
PC-4 29 1.49 242 382 633 25x10° 0.0 1249 .0233
PC-4 59 1.29 440 49.0 899 22x10° 86 1711 .0043
MCM-5.1 435 1.16 241 521 462 20x104 53 1661 .0072
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Table B9. Hydraulic properties data for Tshirege Unit 1a.

Well/  Depth pp 0(%) O Sat  Kex (%) N a
Sample (ft)  (g/cm3) (%) (%) (cm/sec) (cm~1)
54-1002 1793 1.16 6.6 39.3 16.8 6.5x10° 0.0 1815 .0043
54-1002 244 1.14 7.5 39.3 191 1.7x104 0.0 1.745 .0062
54-1003 157 1.14 49 432 113 1.3x104 25 1.765 .0040
54-1003 207 1.18 8.0 428 187 1.5x104
54-1003 261 1.11 9.6 488 19.7 2.7x104
54-1003 2715 131 12.1 41.0 295 26x104
54-1006 161 1.13 18 52.6 34 1.2x104
AB-6 150 1.32 22.8 46.7 488 6.1x10° 57 1.816 .0023
CDBM-1 24 1.17 2.7 48.8 55 6.2x10° 0.0 1.939 .0029
CDBM-1 34 1.07 5.8 46.2 127 2.2x104 0.0 1.634  .0055
CDBM-1 44 1.26 9.3 445 208 7.0x10° 0.0 1.682 .0041
CDBM-1 54 1.09 8.9 446 201 4.6x104 0.0 1519 .0070
CDBM-1 64 1.23 11.2 451 249 12x104 05 1.724  .0053
CDBM-2 38 0.94 8.3 484 172 45x104 26 1.791 .0071
LGM-85-06 115 56.3 9.1x10°
LGM-85-11 115 60.1 1.8x10-4
LLM-85-01 124 48.9 2.2x104
LLM-85-05 123 65.6 1.6x104
MCM-5.9A 85 1.00 38.9 59.3 65.6
MCM-5.9A 86 1.08 38.8 68.6 56,5 3.9x103 0.0 1152 2312
MCM-5.9A 86 1.09 38.8 555 699
MCM-5.9A 90 0.95 42.2 61.0 69.2
MCM-5.9A 95 1.35 17.2 498 346 11x103 52 1.258 .0865
MCM-5.9A 95 1.52 17.2 38.1 451
SIMO-1 22 1.19 9.8 551 17.8
SIMO-1 33 1.47 46.0 2.7x104
SIMO-1 41 1.17 12.7 56.0 227
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Table B9 (continued). Hydraulic properties data for Tshirege Unit 1a.

Well/  Depth pp 0(%) O Sat  Kex (%) N a
Sample (ft)  (g/cm3) (%) (%) (cm/sec) (cm~1)

MCM-5.1 43 1.19 24.1 514 46.8

MCM-5.1 46.5 0.99 15.1 5.6 253

MCM-5.1 50.5

MCM-5.1 53 1.09 17.1 555 30.7

MCM-5.1 54 1.16 17.1 454 376 15x104

MCM-5.1 55.5

MCM-5.1 575 1.09 16.1 555 291

MCM-5.1 58 1.18 16.1 520 311 1.8x104 40 1.630 .0095

MCM-5.1 63 0.91 14.4 629 229

MCM-5.1 64 1.17 14.4 532 271 13x104 59 1.647 .0126

MCM-5.1 65.5 1.20 19.2 510 37.6

MCM-5.1 67.5 1.15 20.1 520 387 11x104 33 1.614 .0089

MCM-5.1 68 1.23 20.1 498 405

MCM-5.1 70.5

MCM-5.1 72.5 1.19 20.3 51.5 395 14x104 0.3 1468 .0109

MCM-5.1 73 1.09 20.3 55,5 36.6

MCM-5.1 75.5 1.18 21.7 518 41.8

MCM-5.1 78 1.20 22.8 51.0 447

MCM-5.1 80.5 1.22 23.2 50.2 46.3

MCM-5.1 825 1.20 25.0 589 425 1.2x104 6.9 1.278 .0135

MCM-5.1 83 1.18 25.0 518 483

MCM-5.1 85.5 1.19 28.8 514 559

MCM-5.1 87.5 1.09 33.8 51.2 66.1 1.1x104 0.0 1410 .0098

MCM-5.1 88 1.13 33.8 539 628

MCM-5.1 90.5 1.18 43.3 518 835

MCM-5.1 925 1.24 43.7 494 88.6

PC-4 64 1.18 40.6 453 89.7 9.7x10° 0.0 1.549 .0039

PC-4 79 1.22 41.1 3.0x10°

PC-4 84 1.17 18.4 450 409 35x104 0.0 1.397 .0079
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Table B10. Hydraulic properties data for the Tsankawi/Cerro Toledo Member.

Well/  Depth pp 0(%) O Sat  Kex (%) N a
Sample (ft)  (g/cm3) (%) (%) (cm/sec) (cm~1)

CDBM-1 89 1.20 17.6 442 399 23x104 00 1428 .0131

CDBM-1 94 1.05 104 50.3 20.8 15x103 16 1585 .0173

MCM-5.9A 105 1.27 2.0x10-3

MCM-5.9A 105 0.92 55.8 624 89.3

MCM-5.9A 1095 0.90 445 632 703

MCM-5.9A 1095 1.01 445 646 688 4.3x103 00 1.301 .0065

MCM-5.1 93 1.32 43.7 440 994 4.7x10° 0.0 1335 .0024

MCM-5.1 95 1.08 48.5 656 740 6.8x104 0.2 1.106 .0243

MCM-5.1 97.5 1.37 36.8 423 870 5.8x10° 00 1.601 .0005

MCM-5.1 o8 1.42 36.8 420 87.7

MCM-5.1 98.5 1.32 331 46.1 717

MCM-5.1 103 1.27 22.4 48.2 46.6

MCM-5.1 1075 146 24.3 478 508 1.3x103 7.3 1335 .0513

MCM-5.1 108 1.29 24.3 473 513

MCM-5.1 1105 1.60 17.0 347 49.0

PC-4 89 1.29 18.4 388 474 16x104 51 1.800 .0049

PC-4 104 1.34 7.6 36.7 207 25x103 10 1.748  .0496

SIMO-1 51 1.55 51 41.3 123

SIMO-1 54 1.01 9.5 619 154

SIMO-1 64 1.33 4.8 49.9 9.6
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Table B11. Hydraulic properties datafor the Otowi Member.

Well / Depth  pp 0 (%) Og Sat Kat 6r(%) N a

Sample (ft)  (g/cm3) (%) (%) (cm/sec) (cm~1)
AB-7 70 124 175 460 380 1.7x104
AB-7 80 110 199 462 431 22x104
CDBM-1 104 120 151 446 338 23x104 0.0 1489 .0064
CDBM-1 114 129 156 451 346 16x104 25 1778 .0045
CDBM-1 124 110 110 437 251 29x104 0.0 1447 .0082
CDBM-1 134 124 117 447 262 16x104 12 1646 .0057
CDBM-1 144 114 102 428 239 42x104 42 2307 .0055
CDBM-1 154 129 111 410 271 1.0x104 27 1890 .0039
CDBM-1 164 121 106 436 242 17x104 00 1485 .0061
CDBM-1 174 118 101 412 244 21x104 30 1897 .0053
CDBM-1 184  1.18 93 432 214 30x104 26 1894 .0062
CDBM-1 189  1.19 94 430 219 1.8x104 08 1648 .0057
CDBM-2 67 116 116 446 261 50x104 17 1598 .0084
CDBM-2 68 122 123 440 279 27x104 39 1987 .0060
MCM-5.9A 120 1.08 232 557 416
MCM-5.9A 120 111 232 435 533 79x104 00 1388 .0185
MCM-5.9A 125 111 179 546 328
MCM-5.9A 125 104 179 538 333 28x104 25 1512 .0069
MCM-5.9A 130 115 195 519 376 7.8x103 65 1829 .0056
MCM-5.9A 130 105 195 570 342
MCM-5.9A 150 116 221 525 421
MCM-5.9A 150 130 221 538 411 1.7x103 28 1512 .0069
MCM-5.9A 155 124 217 492 440
MCM-5.9A 165 120 212 486 437 29x104 120 1682 .0050
MCM-5.9A 165 126 212 485 438
PC-4 109  1.16 42.0 3.9x104 15 1733 .0074
PC-4 1185 112 132 408 324 33x104 22 1848 .0050
PC-4 149 122 151 403 375 75x105 28 1710 .0045
PC-4 1685 115 124 437 283 43x104 09 1653 .0062
SIMO-1 71 1.49 31 436 7.1
SIMO-1 86 098 133 590 225 2.0x104
SIMO-1 90 130 244 50.1 487 1.1x105
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Appendix C. Hydraulic Properties Data Tables by Well

Table C1. Hydraulic properties datafor wells CDBM-1 and CDBM-2.

Unit Depth  pp 0 (%) Ot Sat Keat  6r (%) N a
(ft)  (g/cmd) (%) (%) (cm/sec) (cm—1)
Well CDBM-1
Tshiregela 24 117 27 488 55 62x105 00 1.939 .0029
Tshiregela 34 107 58 462 127 22x104 00 1.634 .0055
Tshiregela 44 126 9.3 445 208 7.0x105 00 1.682 .0041
Tshiregela 54 109 89 446 201 46x104 00 1519 .0070
Tshiregela 64 123 112 451 249 12x104 05 1724 .0053
Tsankawi 80 120 176 442 399 23x104 00 1428 .0131
Tsankawi 94 105 104 503 208 15x103 16 1585 .0173
Otowi 104 120 151 446 338 23x104 00 1489 .0064
Otowi 114 129 156 451 346 16x104 25 1778 .0045
Otowi 124 110 110 437 251 29x104 00 1447 .0082
Otowi 134 124 117 447 262 16x104 12 1646 .0057
Otowi 144 114 102 428 239 4.2x104 42 2307 .0055
Otowi 154 129 111 410 271 10x104 27 1.890 .0039
Otowi 164 121 106 436 242 17x104 00 1485 .0061
Otowi 174 118 101 412 244 21x104 30 1.897 .0053
Otowi 184 118 93 432 214 30x104 26 1894 .0062
Otowi 189 119 94 430 219 1.8x104 08 1.648 .0057
Well CDBM-2

Weathered 1a 28 119 115 479 241 85x104 51 1433 .0281
Tshiregela 38 094 83 484 172 45x104 26 1791 .0071
Otowi 67 116 116 446 261 50x104 17 1598 .0084
Otowi 68 122 123 440 279 27x104 39 1987 .0060
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Table C2. Hydraulic properties data for wells AB-6, AB-7, and SIMO-1.

Unit Depth  pp O(%) O St Kex (%) N a
(ft)  (g/em3d) (%) (%) (cm/sec) (cm™
Well AB-6
Tshirege 2b 40 1.35 234 455 514 3.7x104 55 2.648 .0082
Tshirege 2b 60 1.37 44.0 481 915 35x103 6.7 2.107  .0065
Tshirege 2a 100 1.27 104 485 214 8.8x104
Tshirege 2a 110 147 21.7 427 508 7.4x10° 56 2.208 .0029
Tshirege 1la 150 1.32 22.8 46.7 488 6.1x10° 57 1816 .0023
Well AB-7
Otowi 70 124 175 46.0 38.0 1.7x104
Otowi 80 1.10 199 46.2 431 2.2x104
Well SIMO-1
Tshirege 1a 22 1.19 9.8 551 178
Tshirege 1a 33 1.47 46.0 2.7x104
Tshirege 1a 41 117 12.7 56.0 227
Tsankawi 51 155 51 41.3 123
Tsankawi 54 101 9.5 619 154
Tsankawi 64 1.33 4.8 49.9 9.6
Otowi 71 1.49 3.1 43.6 7.1
Otowi 86 0.98 133 590 225 2.0x104
Otowi 90 1.30 24.4 50.1 487 1.1x10°
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Table C3. Hydraulic properties data for Well PC-4.

Unit Depth  pp  0(%) 6Oy St Ket 6r(%) N a
(f)  (g/em3d) (%) (%)  (cmisec) (cm™1)
Alluvium 4 161 226 346 653 82x104 00 1277 0711
Alluvium 9 120 260 465 559 65x10°5 7.6 1.838 .0058

Weathered 1a 14 1.19 245 430 570 43x10° 66 1862 .0065
Weathered 1a 29 1.49 242 382 633 25x10° 00 1249 .0233
Weathered 1a 59 1.29 440 490 899 22x10° 86 1711 .0043

Tshirege 1a* 64 1.09 44.7 3.6x104 27 1.735 .0068
Tshirege 1a 64 1.18 406 453 897 9.7x10° 00 1549 .0039
Tshiregelax 785  1.26 56.2 3.3x10°

Tshiregelar  78.5 1.05 42.7 7.1x10° 4.6 1960 .0029
Tshirege 1a* 79 1.22 41.1 3.0x10°> 1.9 1664 .0061
Tshirege 1a* 84 1.14 42.7 5.6x104 3.8 1.775 .0050
Tshirege la 84 117 184 450 409 35x104 0.0 1.397 .0079
Tsankawi* 88.5 1.27 43.5 5.3x104 37 1538 .0075
Tsankawi 89 1.29 184 388 474 16x104 51 1.890 .0049
Tsankawi 104 1.34 7.6 36.7 207 25x103 1.0 1.748 .0496
Otowi 109 1.16 42.0 3.9x104 15 1.733 .0074
Otowi* 1185 1.17 44.5 1.4x103 28 1.792 .0045
Otowi 1185 1.12 13.2 408 324 33x104 22 1.848 .0050
Otowi* 119 117 49.3 1.8x104

Otowi* 1485 1.20 40.7 90.4x10°5 4.3 1.833 .0045
Otowi 149 1.22 15.1 403 375 75x10° 28 1.710 .0045
Otowi* 149 1.15 47.7 9.4x10>

Otowi 1685 1.15 124 437 283 4.3x104 09 1653 .0062

*SPOC (submersible pressure outflow cell, Constantz and Herkelrath, 1984) measurementsin
the wet portion of the retention curve, not included in the present analysis.
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Table C4. Hydraulic properties data for well MCM-5.1.

Unit Depth  pp 0(%) Osgx Sat Ksat  6r(%) N a
(ft) _ (g/cmd) (%) (%) (cm/sec) (cm-Y
Alluvium 4 1.34 6.5 453 144
Alluvium 8 1.40 8.3 429 193
Alluvium 135 1.40 8.1 429 190
Alluvium 18 1.36 21.6 445 485
Alluvium 225 1.25 25.7 490 524
Alluvium 28 144 41.8 41.2  100.
Tshirege 1a 43 1.19 24.1 514 46.8
Tshirege 1a 43.5 1.16 24.1 521 462 2.0x104 53 1661 .0072
Tshirege 1a 46.5 0.99 151 59.6 253
Tshirege 1a 50.5
Tshirege 1a 53 1.09 171 555 30.7
Tshirege 1a 54 1.16 171 454 376 15x104
Tshirege la 55.5
Tshirege 1a 57.5 1.09 16.1 555 29.1
Tshirege 1a 58 118 161 520 311 18x104 40 1630 .0095
Tshirege 1a 63 0.91 144 629 229
Tshirege 1a 64 1.17 144 532 271 13x104 59 1647 .0126
Tshirege 1a 655 1.20 192 510 376
Tshirege la 67.5 1.15 20.1 520 387 1.1x104 33 1.614 .0089
Tshirege 1a 68 1.23 201 498 405
Tshirege 1a 70.5
Tshirege 1a 725 119 203 515 395 14x104 03 1468 .0109
Tshirege 1a 73 1.09 203 555 36.6
Tshirege 1a 755 118 21.7 518 418
Tshirege 1a 78 1.20 228 510 447
Tshirege 1a 805 122 232 502 463
Tshirege 1a 825 120 250 589 425 12x104 69 1278 .0135
Tshirege 1a 83 1.18 250 518 483
Tshirege 1a 855 119 288 514 559
Tshirege 1a 875 1.09 338 512 661 11x104 00 1410 .0098
Tshirege 1la 88 1.13 338 539 628
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Table C4 (continued). Hydraulic properties data for well MCM-5.1.

Unit Depth  pp  0(%) 6Oy St Ket 6r(%) N a
(ft)  (g/cm?d) (%) (%) (cmisex) (cm™1)

Tshirege 1a 90.5 1.18 433 518 835
Tshirege 1a 92.5 1.24 437 494 88.6

Tsankawi 93 1.32 437 440 994 4.7x10° 00 1335 .0024
Tsankawi 95 1.08 485 656 740 6.8x104 02 1106 .0243
Tsankawi 97.5 1.37 36.8 423 870 58x10° 00 1601 .0005
Tsankawi 98 142 36.8 420 87.7
Tsankawi 98.5 1.32 331 461 717
Tsankawi 103 1.27 224 482 466
Tsankawi 1075 146 243 478 508 13x103 73 1335 .0513
Tsankawi 108 1.29 243 473 513
Tsankawi 1105 1.60 170 347 490
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Table C5. Hydraulic properties data for well MCM-5.9A.

Unit Depth  pp 0(%) O St Kex (%) N a
(ft)  (g/em3d) (%) (%) (cm/sec) (cm™

Tshirege 1a 85 1.00 38.9 50.3 65.6

Tshirege 1a 86 1.09 38.8 555 69.9

Tshirege 1a 86 1.08 38.8 68.6 56,5 3.9x103 0.0 1152 2312

Tshirege 1a 90 0.95 42.2 61.0 69.2

Tshirege 1a 95 1.35 17.2 498 346 11x103 52 1.258 .0865

Tshirege 1a 95 1.52 17.2 381 451

Tsankawi 105 1.27 2.0x10-3

Tsankawi 105 0.92 55.8 624 893

Tsankawi 1095 1.01 44.5 646 688 4.3x103 0.0 1.301 .0065

Tsankawi 1095 0.90 44.5 63.2 703

Otowi 120 1.11 23.2 435 533 7.9x104 00 1.388 .0185

Otowi 120 1.08 23.2 557 416

Otowi 125 1.11 17.9 546 328

Otowi 125 1.04 17.9 53.8 333 28x104 25 1512 .0069

Otowi 130 1.05 195 570 342

Otowi 130 1.15 195 519 376 7.8x103 65 1.829 .0056

Otowi 150 1.30 22.1 53.8 411 1.7x103 28 1512 .0069

Otowi 150 1.16 22.1 525 421

Otowi 155 1.24 21.7 492 440

Otowi 165 1.26 21.2 485 438

Otowi 165 1.20 21.2 486 437 29x104 120 1.682 .0050
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Table C6. Hydraulic properties data for well P-16.

Unit Depth  pp  0(%) 6Oy St Ket 6r(%) N a
(ft)  (g/cm?d) (%) (%) (cmisex) (cm™1)

Tshirege 3d 8 1.25 354 518 683 16x104 79 2877 .0025
Tshirege 3d 12 1.26 187 561 334 2.8x104
Tshirege 3d 17 1.27 222 549 405 2.8x104
Tshirege 3d 22 1.25 200 562 355 20x104
Tshirege 3d 26 1.38 192 520 369 9.2x10°
Tshirege 3d 36 161 234 428 547 2.3x10°
Tshirege 3c 43 1.62 36.7 423 869 8.6x10°
Tshirege 3c 62 1.70 196 364 540 52x104 6.0 1759 .0028
Tshirege 3c 76 1.57 231 416 556 23x104 00 1381 .0052
Tshirege 3c 81 1.80 20.1 346 581 44x10° 40 1519 .0011

Table C7. Hydraulic properties datafor wells LLC-85-14, LL C-85-15, and L L C-86-22.

SampleNo./ Depth  pp 0 (%) Ot Sat Kst  6r (%) N a
Unit (ft)  (g/cm3) (%) (%) (cm/sec) (cm~1)
Well LLC-85-14
8/ Tshir 2b 30 1.37 44.1 42x104 00 1.890 .0060
Well LLC-85-15
5/ Tshir 2b 105 146 46.4 1.6x103 38 2044 .0060

Well LLC-86-22*
2A/ Tshir2a 545 1.26 2.5 51.0 49 82x10° 20 2238 .0037
2B/ Tshir2a  54.5 1.26 1.3* 483 27 25x104 00 1932 .0045
7/ Tshir 2a 65 1.27 1.3* 487 27 14x104 00 2347 .0026
1/ Tshir 1b 1315 1.05 200 507 394 19x10° 12 158 .0021
1B/ Tshirlb 1315 105 20.0r 508 394 27x10° 44 1709 .0021

*Moisture content and saturation values are from core measurements for thiswell (Kearl et a.,
1986a and b).
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Table C8. Hydraulic properties data for the Bendix wells (Kearl et al., 1986a).*

Unit Depth  pp 0(%) Ol Sat K sat 0 N* a*
(ft) (g/emd) (%) (%) (cmisec) (%) (cm™Y
Well LLM-85-01
Tshirege 2b 30 39.6 1.1x104 353 1305 .0154
Tshirege 2a 52 64.47 26x104 89 1191 .0355
Tshiregelb 101 62.17 25x104 358 1492 .0395
Tshiregela 124 48.9 2.2x104 43 1298 .0472
Well LLM-85-02
Tshirege 2b 7 415 44x104 00 1255 .0275
Tshirege 2b 36 465 1.2x104 316 1649 .1463
Tshirege2a 67 433 0.8x105 160 1271 .0366
Tshiregelb 117 485 1.7x104 00 1223 .0193
Well LLM-85-05
Tshirege 2b 15 52.6 56x104 00 1167 .0867
Tshirege 2b 36 736" 22x104 00 1586 .0054
Tshirege 1b 76 74.21 1.3x104 00 1080 .0493
Tshiregela 123 65.6" 1.6x104 431 1357 .4158
Well L GM-85-06
Tshirege 2b 29 425 48x104 102 1.370 .0440
Tshirege 2b 51 40.2 84x10° 143 1270 .0360
Tshirege 1b 99 52.6 1.3x103 41.0 1220 5920
Tshiregela 115 56.3 9.1x105 263 1150 .0920
Well LGM-85-11
Tshirege 2b 3 54.0 54x104 61 1250 .0410
Tshirege 2b 30 51.5 2.8x104 00 1640 .0090
Tshirege 1b 94 64.31 1.1x104 191 1170 .0800
Tshirege la 115 60.17 1.8x104 40.7 1370 .0800

*Or N, and o values determined by Loeven and Springer (1993). The incomplete range of the
retehtion data does not adequately represent the dry range of the retention curve.

T Some of the porosity values seem unreasonably large.
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Table C9. Hydraulic properties data for wells 54-1001, -1002, -1003, and -1006.

Unit* Depth  pp  0(%) O Sat Ksaat  6r (%) N a
(ft) _ (g/cm3) (%) (%)  (cmisec) (cm™1)
Well 54-1001

Tshirege 2a/1v 68 120 16 414 39 13x104 00 1894 .0034
Tshirege 2a/1v 83 125 26 460 56 11x104 00 2225 .0022
Tshirege2a/lv. 102 119 69 514 134 16x104 00 1782 .0034
Tshirege1B/1v =~ 122 118 9.0 464 194 22x10° 00 1583 .0041
Tshirege 1B/1v. 142 120 156 482 324 82x10° 00 1429 .0037

Well 54-1002
Tshirege2a/lv. 925 126 15 460 33 81x10° 00 2213 .0012
Tshirege 1b/lv 122 123 32 495 65 46x10° 00 1773 .0031
Tshirege1b/lv 1425 119 115 491 234 25x10° 17 1393 .0154
Tshiregela/llg 1793 116 6.6 393 168 6.5x10° 00 1815 .0043
Tshiregela/lg 244 114 757 393 191 17x104 00 1745 .0062

Well 54-1003
Tshirege2a/lv 102 122 15 510 29 13x104 00 1.733 .0030
Tshirege 1b/lv 1195 1.22 6.4 9.9x10°5
Tshirege 1la/lg 157 114 49 432 113 13x104 25 1.765 .0040
Tshiregelallg 207 118 80 428 187 1.5x104
Tshirege la/lg 261 111 9.6 488 197 27x104
Tshiregela/ly 2715 131 121 410 295 2.6x104

Well 54-1006
Tshirege 2b/2 42 128 47 449 105 4.1x104 00 1760 .0064
Tshirege2a/lv. 76.9 128 06 445 14 98x10°> 00 1880 .0030
Tshiregelb/lv 1245 122 25 435 57 45x10° 00 1721 .0035
Tshiregelb/lv 1367 128 63 472 133 57x10° 0.0 2087 .0014
Tshiregela/lg 161 113 18 526 34 1.2x104

*The second Tshirege Unit designation follows the correlation of Vaniman and Wohletz (1990)
and Vaniman (1991) (R. H. Gilkeson, personal communication, 1994).

T From field core moisture content; Stephens et al. value of 27.0 seems unrealistic.
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Appendix D. Retention Curves
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Figure D1. Canada del Buey well CDBM-1 moisture retention curves. Non-equilibrated pressure
plate retention points are shown by solid black circles, psychrometer and equilibrated pressure
plate points by open circles. The saturated moisture content is plotted at an artificial suction of
0.1 cm. Thein situ moisture content (solid vertical line) and the van Genuchten curve fits
determined by the author and by Daniel B. Stephens & Associates, Inc. are shown.
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Figure D2. Caiada del Buey well CDBM-1 moisture retention curves. See Figure D1 for

explanation.
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10—1 P S S S TSN S S S ENT ST SO S NV o VIR 10-1 P S I ST I S S SRS RN RO SRS S R R R o W
0 10 20 30 40 50 0 10 20 30 40 50
0 (vol %) 0 (vol %)

Figure D3. Caiada del Buey wells CDBM-1 and CDBM-2 moisture retention curves. See Figure
D1 for explanation.
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CDBM-2 38 ft Core Sample

CDBM-2 67 ft Core Sample

1(ﬁ T T T T 1(F E T T T T
w0l R 8 =388 0 [ ] 6, = 391
I e a =.00916 3 e o =.01147 E
N = 1.57662 ; e N = 148246
100 L ] 108 L Lk N
5 1wl o ] 100 [ 8r=1651 ]
5 a= ™ - a =.01147 ]
— A I N =1.48246
00 LN =179130 o Obs® 100 | o Obs 8 ]
e Questionable Obs. 6 § e  Questionable Obs. 6 |
L Calc. 6 (Stephens) L Cdc. 6 (Stephens) | -
— Cac.8 2(RETC) F Calc. 6 (RETC) i
101 1 L I 1 101 L 1 | [ 1 ]
0 10 20 30 40 50 10 20 30 40 50
CDBM-2 68 ft Core Sample AB-6 40 ft Core Sample
1@ T T T T 105 E i T T
- l<  8,=57
104 | . ® 6, =388 5 104§
% . a=.ou81 i
5 1. 6,=3854 1 102l
> o =.00595 F
100 [ N=198716 o ops g L1 10
® Questionable Obs. 8 | . Obs. 8
L Calc. 6 (Stephens) : 00 Calc. 6 (Stephens)
———Calc. 6 2(RETC) i — Cadlc. 8 (RETC)
101 1 L 1 1 101 1 1 L 1
0 10 20 30 40 50 10 20 30 40 50
AB-6 60 ft Core Sample AB-6 100 ft Core Sample
1(ﬁ R L L L 1@ E L v' L L 3
| <— 6,=6.66 i ‘<o 8,=111 ]
04 L © a = .00651 4 104 | a =.00988 4
A N = 2.10656 : . N =167448 ]
oL ] 4 4
= 6,=6.0
S 1% L a =.00656 E -
> N =2.04344 3
10 o Obs. 6 3 1o o Obs. 6 i
wh Calc. 0 (Stephens) | | 10 o Calc. 6 (Stephens) | |
———Cadlc. 6 (RETC) ——— Cdlc. 6 (RETC)
101 L v e P M e | 10-17 1 P I T S R R S S S R SR
0 10 20 30 40 50 10 20 30 40 50
0 (vol %) 0 (vol %)

Figure D4. Canada del Buey well CDBM-2 and TA-53 well AB-6 moisture retention curves. See
Figure D1 for explanation.
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AB-6 110 ft Core Sample

AB-6 150 ft Core Sample

1(ﬁ T T T 1@ E T T T
’ 8, =56 ; 0, = 5.67
104 L : a = .00286 E 104 & ! . 4
ANe) = E . o =.00228 E
/N 2.20788 i / N = 1.81556
108 L 4 o 4 100 L 91 L
10| 0,=53 1 el %=79
> oz amse oo
101 | N =268146 ] oL
o Obs. 6 o Obs 6
wl Calc. 6 (Stephens) ] wl Calc. 8 (Stephens)
———Calc. 6 (RETC) i ——— Cadlc. 8 (RETC)
101 1 L I 1 . 101 L 1 | [ 1
0 10 20 30 40 50 0 10 20 30 40 50
AB-7 70 ft Core Sample AB-7 80 ft Core Sample
1@ R T T T 105 E T T T
4'- 0, = 13.78 b ‘ 6, =13.20
104 ¢ a=.00446 104 ¢ 4 a =.00370
6, =137 N =2.06742 F N = 211374
10 & o =.00447 E 103 @, =134
= N = 2.05814 o =.00369
S 1 - . 102 - N = 2.13599
> E
10t ¢ . 10t -
Obs. 6 i Obs. 6
W00 Celc. 8 (Stephens) 00 Celc. 8 (Stephens)
—— Cadlc. 8 (RETC) i — Cadlc. 8 (RETC)
101 1 L 1 1 101 1 1 L 1
0 10 20 30 40 50 0 10 20 30 40 50
SIMO-1 33 ft Core Sample SIMO-1 86 ft Core Sample
1& “"1““""““"“‘ 1m;"" ‘!‘\““\““\""I"“g
8, =15.2 g 1 8, =17.13
100 | <" a =.00814 i 100 | Q o = .01305
N = 1.85590 E N = 1.99388
108 L Vi ] 100 | A
£ 8, = 15.15 g
S 102 L a =.00816 4 102 L
> N = 1.85104
10 L 4 100 L
Obs. 6 ;
wL Calc. 6 (Stephens) L Cdlc. 0 (Stephens) ]
——— Calc. 8 (RETC) 2 ——— Cdlc. 6 (RETC)
101 L v e P P B 10 e e L L
0 10 20 30 40 50 0 10 20 30 40 50 60
0 (vol %) 0 (vol %)

Figure D5. TA-53 wells AB-6, AB-7 and Mortandad Canyon well SIMO-1 moisture retention
curves. See Figure D1 for explanation.
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SIMO-1 90 ft Core Sample

1cﬁ T T | T T
6,=2556 —>| .- 06,=152
106 o =.00390 \ o =.00814 .
N = 1.81762 N = 1.85590
108 .
E 102 §
=>
10t J
o Obs. 6
oL Calc. 6 (Stephens)
——— Cdc. 6 (RETC)
101 | P I L
0 10 20 30 40 50
PC-4 9 ft Core Sample
1(ﬁ T T T
. 6,=79
104 L .® . o =.00646 4
-9.\» 4 N= 1.74212
108 £ ) :
B ,
>
10t Obs. 6 §
® Questionable Obs. 6
100 ———Cadlc. 6 (RETC)
-~ Calc. 0 (Stephens)
101 I 1 L 1
0 10 20 30 40 50
PC-4 29 ft Core Sample
1@ ‘\""\“Hl\""I““\"“\“"
6,=7.36
10 @ =.02091 -
b N=113574
108 o i
_ 8 =
E 102L a=. .
> N=1
100 .
e Questionable Obs. 6
s Calc. 6 (Stephens)
——Cdc. 8 2(RETC)
101HH\HH\‘H‘\H“\H“luum.”\u
0 5 10 15 20 25 30 35 40

8 (vol %)

105

101 L

105 ¢

102 L

101 ¢

101 L

105

102 L

101 L

PC-4 4 ft Core Sample

100 |
108 |
102 |
PN =1.27745
100 L

100 L

< 0, = 4.09 ;
‘ o = 08012
N = 131678 :

8, =00
o = 07114

o Obs. 6 ™
®  Questionable Obs. 6
—— Cdc. 6 (RETC)
rrrrrrrrr Calc. 6 (Stephens)
n 1 n 1 n 1

5 10 15 20 25 30 35 40

PC-4 14 ft Core Sample

104 |

103 |

100 |

T T T

er =6.54 ]
‘e . =.00715
@ & N=174826 ]

B, = 6.56
- o =.00645 \ ]
" N=1.86178 : ]
o Obs. 0 E
®  Questionable Obs. 8 | ]
rrrrrrrrr Calc. 6 (Stephens) |
—— cadlc. 8 (RETQ) ]
10 20 30 40 50

100 L

108

100 |

100 |

PC-4 59 ft Core Sample

L B B
8, =9.85 ]
O . a=.00498
/ .‘ N = 1.61690
0, = 858 E
o =.00428 E
¢ N =1.71086
O Obs 6 4
®  Questionable Obs. 8
——— Cadlc. 8 (RETC)
......... Calc. 6 (Stephens)
10 20 30 40 50

0 (vol %)

Figure D6. Mortandad Canyon well SIMO-1 and Potrillo Canyon well PC-4 moisture retention
curves. See Figure D1 for explanation.
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PC-4 64S ft Core Sample PC-4 64 ft Core Sample

10° g ‘ ‘ . 100 ¢ ‘ ‘ :
‘:‘. o Obs. 9 ; . 8, = 4.39 ]

100 L XY e Questionable Obs. 0 - 1 3 . . o= .00597 .
. — Cdc. 8 (RETC) i N = 1.39592 ]

10° ¢ g Cec.0 (Stephens) =+ 10° . ]

10t [ N =1.73542 0 =395 ] 100 L Obs. 8 ]
o 1_0(5684 g e  Questionable Obs. 6
10 ¢ N=1i77387 -, 1 10 ——— Cdlc. 8 (RETO)
3 e Calc. 6 (Stephens)
101 . 1 | | . 1 N 101 . L | [ I
0 10 20 30 40 50 0 10 20 30 40 50
PC-4 78.5SD ft Core Sample PC-4 78.5S ft Core Sample
1@ ! T T T 105 E T T T T
: 6, =139 t o Obs8 ]
104 L N o =.00318 4 104 L ®  Questionable Obs. 6+
Ne 4 N=200920 g ~ —— Cdc. 6 (RETQ)
108 ¢ 4 103 ¢ O~ Calc. 6 (Stephens)
g 8, = 13.83 i ]
S 12+ o=.00295 J 102 L 0, =4.62 ]
> N = 2.18437 o =.00293
100 L 0 Obs. 8 ] 10t L N = 1.96040 ]
® Questionable Obs. 8 8. =47 ]
L r - 4
100 L — Cdc.0 (RETC) T 100 L a = .00297 1
""""" Célc. 6 (Stephens) : N =1.94577 <« €
101 1 I 1 L 1 : 101 1 1 L 1 :
0 10 20 30 40 50 60 0 10 20 30 40 50
PC-4 79S ft Core Sample PC-4 84S ft Core Sample
1()5 L L 1& E T L L L B L 3
o Obs. 0 i o Obs. 6 ]
104 L e Questionable Obs. 6 4 104 e Questionable Obs. 6 -
———Cadlc. 8 (RETC) i . — Cadlc. 8 (RETC) 1
18 Ao e Calc. 6 (Stephens) 10 ¢ SO e Celc. 6 (Stephens) 5
E, 12 . 6,=185 ] 102 7 6, =377 h
> o =.00611 P o =.00503 o
100 [ N =1.66365 1 100 L N = 1.77490 :‘ ]
8, = 3.67 : ]
o =.00566 . © I = < ]
100 E N =178936 "y 7 0 s "
101 ““\““\“"\““lj““ 10-17““\““\“ ‘\““l‘:“‘
0 10 20 30 40 50 0 10 20 30 40 50
0 (vol %) 0 (vol %)

Figure D7. Potrillo Canyon well PC-4 moisture retention curves. S and SD denote SPOC
(submersible pressure outflow cell, Constantz and Herkelrath, 1984) measurements in the wet
portion of the retention curve. See Figure D1 for explanation.
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PC-4 84 ft Core Sample

1(ﬁ T T T
0 0, = 4.59
~‘ . r
104 ¢ : . o =.01204 E
N = 1.31084
w7 ]
o 6,=00
S 102 L a =.00793 J
> N = 1.39697
10t L Obs. 6 T
e Questionable Obs. 0 |
we Calc. 6 (Stephens)
——— Cdlc. 6 2(RETC)
101 1 | L L 1
0 10 20 30 40 50
PC-4 89 ft Core Sample
105 T T T
0 Obs. 6
104 | 4 ®  Questionable Obs. 6+
’ ---------Calc. 0 (Stephens)

108 L . —Cdc. 8 (RETC) -
51l 68,2515 A ]
> a =.00491 7

10t [ N =1.88974 i

8, =545
100 a =.00953 3
N = 1.40240
10.1 I L 1 1
0 10 20 30 40 50
PC-4 109 ft Core Sample
167
o Obs. 6
100 | ® e Questionable Obs. 6 4
-~ Cdc. 6 (RETC)

108 & Calc. 6 (Stephens) -
S 1 L 6, =1.509 3
= a =.00736 4

100 L N =1.73330 8,=246 - 4

a =.01049
10 L N = 1.48098 4
101 PR S S S R W ! PR R S| L
0 10 20 30 40 50
0 (vol %)

105 ¢
100

102 L
100 L
100 L

101 L

105

103

10t

100 ¢

101 L

108

102

100

100

101 L

10° |

104 L

102 ¢

104 [

PC-4 88.5S ft Core Sample

o Obs @ ]
= e  Questionable Obs. §
h — Cdc.8 (RETC) i
L Calc. 8 (Stephens) -
8,=371 ]
£ a =.00749 3
F N = 153778
3 8,=6.13 E
o =.00681 ,
E N =1.65398 - : 3
L | [ 1 N
0 10 20 30 40 50
PC-4 104 ft Core Sample
{ T T T
i o Obs. 6 1
E ®  Questionable Obs. 6
i ——— Calc. 6 (RETC)
EN® Calc. 8 (Stephens)
’ 8,=00 E
o =.04961 B
N-i7agn  O=16l T ]
o =.08905- E
N = 1.48505
0 10 20 30 40 50
PC-4 118.5S ft Core Sample
1& R L L B L |
i o Obs. 8
L e Questionable Obs. 6 :
i ' —— Cdc.8 (RETC) |
L N T Calc. § (Stephens)
~ 6,=280
£ a =.00453 O ]
F N =179177
: 8, = 4.46
L a=.00471. ° |
: N=181411 . |
0 10 20 30 40 50
0 (vol %)

Figure D8. Potrillo Canyon well PC-4 moisture retention curves. S denotes SPOC (submersible
pressure outflow cell, Constantz and Herkelrath, 1984) measurements in the wet portion of the

retention curve. See

Figure D1 for explanation.
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10t

101

10t

PC-4 118.5 ft Core Sample

o Obs 06
L e Questionable Obs. 8 3
—Cadlc. 6 (RETC)
D . Celc. 8 (Stephens) 5
L 8,=224 3
o = .00503 T
[N =1.84786 A .
9, =226
L o =.00704 E
N = 1.55088
1 1 L .
10 20 30 40 50
PC-4 148.5S ft Core Sample
T T T T
. O  Obs. 6
L e Questionable Obs. 8 -
———Calc. 6 (RETC)
D Calc. 8 (Stephens)
8, =434 E
o =.00453
L N =1.83252 3
9, = 4.99
L a =.00478 . E
N = 179486 "
10 20 30 40 50
PC-4 149S ft Core Sample
L
B G 0, =9.86
L . 3
A ]
8, =9.02
L o =.00461 3
N = 1.77240
i o Obs. 6 i
e Questionable Obs. 6
i ——Calc. 8 (RETC) ©]
,,,,,,,,, Calc. 8 (Stephens)
0 10 20 30 40 50
0 (vol %)

PC-4 119S ft Core Sample

1@ E T T T T
g <— 6,=1242
100 - O\® a =.00399
; N = 1.92284
108 L )
102 L
10t 7 ¢} Obs. 6 ef_: 12.31 L
e Quesionableobs 8 1= 000 |
10 [ —— Calc. 6 (RETC) =9
rrrrrrrrr Calc. 8 (Stephens) QU
101 L L | L 1 ]
0 10 20 30 40 50
PC-4 149 ft Core Sample
105 ¢ ‘ ‘ .
i o Obs.© ]
104 & ®  Questionable Obs. 6 -
: . ——— Cdlc. 6 (RETC)
103 L G - Calc. 8 (Stephens)
- 8,=2831
2 L r .
1025 o'= o04s2 ’
N = 1.70979
101 L ]
100 L
101 L 1
0 10 20 30 40 50
PC-4 168.5 ft Core Sample
1& E T T T T T T 3
; o Obs. 6 ]
100 | * e Questionable Obs. -
i — Cdlc. 8 (RETC)
10 T Calc. 6 (Stephens) -
102 L 6, =0873 .
- o =.00619 7
100 ! N = 1.65338 0,=22 . i ]
F a =.00765
100 N = 1.54357
101 L L P R S RS RS PR B B! L
0 10 20 30 40 50
0 (vol %)

Figure D9. Potrillo Canyon well PC-4 moisture retention curves. S denotes SPOC (submersible
pressure outflow cell, Constantz and Herkelrath, 1984) measurements in the wet portion of the
retention curve. See Figure D1 for explanation.
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MCM-5.1 43.5 ft Core Sample MCM-5.1 54 ft Core Sample

1@ \\‘ T T T T 1@ E T i T T T
A 6,=89 § <---6,=168 :
100 L . o =.00104 ] 104 L / . a =.00873 ]
g N=1774 - 9,=1604 % N=1885 :
108 [ i 18 [ a ) i
_ . "N
5 102 L 6,=5.306 B 1 102 [ ]
> a =.00717 ‘ F i
100 L N = 1.66065 Obs. 6 : ] 10 7 o Obs. 6 ‘ 7
® Quedtionable Obs. 8 | g e QuestionableObs. 8 | |
O Calc. 0 (Stephens) | 4 100 2 Calc. 6 (Stephens) | 3
— Cdc. 8 2(RETC) i —Cadlc. 8 (RETQ) ]
101 1 L) 1 1 101 . 1 | T 1 -
0 10 20 30 40 50 60 0 10 20 30 40 50
MCM-5.1 58 ft Core Sample MCM-5.1 64 ft Core Sample
1@ T T T 105 E R T T T T
s 8,=61 : _
106 L * o =.00972 4 104 L P e,_- 8.9 4
o) N=1667 i - a=0174 ]

L6 N=1414

108 & / 4 103;

5 1L 6,=3978 ‘ B 102. 6, =5.863
> ,\?51'0&%412 \ | o =.01255
10t L ' o Obs. 6 E 10t ¢ N =164746 o Obs. 6 ) 3
® Questionable Obs. 6 ® Questionable Obs. 0 |
L Cac.0 (Stephens) | - 100 Cdc.8 (Stephens) | =
——Cadlc. 6 (RETC) i —— Cdlc. 6 2 (RETC)
101 1 I 1 L 1 101 1 1 1 I 1
0 10 20 30 40 50 60 0 10 20 30 40 50 60
MCM-5.1 67.5 ft Core Sample MCM-5.1 72.5 ft Core Sample
10 L L L B L B 10 3 N L B L L L L L BN R AL A B AL LRI
AN 0
104 [ i 104 L
108 L 4 108 |
E 12l 6,=3254 1 el
> a =.00887
10t [ N =1.61352 o Obs. 6 J 100 L 4
e Questionable Obs.6 | i e QuestionableObs. 8| -
e Calc. 8 (Stephens) 5 we Calc. 6 (Stephens) |
—— Calc. 8 (RETC) i ——— Cdlc. 8 (RETC) ]
101 PSS S S S TS S [N SRS RS S S | P 101 PSR S N EN S AN SN SO S NS SR SR | P
0 10 20 30 40 50 60 0 10 20 30 40 50 60
0 (vol %) 0 (vol %)

Figure D10. Mortandad Canyon well MCM-5.1 moisture retention curves. See Figure D1 for
explanation.
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MCM-5.1 82.5 ft Core Sample

106 T T T T T
8,=22
100 L / = 01059 ]
0, = 6.914 N =1.501
1L o =.01353 3
—_ N = 1.27844
5 10! ]
>
10t L Obs. 6 -
® Questionable Obs. 6
oL Calc. 6 (Stephens)
—Cdlc. 8 (RETC)
101 L TR | L L
0 10 20 30 40 50 60
MCM-5.1 93 ft Core Sample
1(ﬁ T T
8,=00
[ o =.00462 ]
10 7 ‘ N = 1.28675
B, = 44.0
1 -+ 8,=0.0 3
£ o =.00238 )
S 10? tN=133526 o =.00292
= N = 1.674
10t ¢ O Obs B
rrrrrrrrr Calc. 6 (Stephens)
100 ¢ —— Cdc. 8 (RETC)
fffff Calc. 6 3(RETC)
101 1 L 1 1
0 10 20 30 40 50
MCM-5.1 97.5 ft Core Sample
10s LI JAS. L AL LA R RN B A B B B B R
6 =10.7
104 L . a =.00073
N = 1.599
108 L Osa = 42.34 I o
6,=00 -y
o o = .00046
S 1%+ N =160085 N
> 3
100 L o Obs® .
e  Questionable Obs. 6
oL - Cdlc. 6 (Stephens) LA
——— Calc. 6 (RETC) §
1001 v e e e 1
0 10 20 30 40 50
9 (vol %)
Figure D11
explanation.

106 ¢
100
108
10 L
101 L
105 ¢
103
101 -
101 L
105
100
108 |

102 L

100

101
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MCM-5.1 87.5 ft Core Sample

100 [

6, =00
- o =.00975
- N = 1.41040
100 -

8, =49 ]
.~ a =.00915 ]
bk N=1510 ]

o Obs. 6 ]
e QuestionableObs. 0 |
rrrrrrrrr Calc. 6 (Stephens)
—— Cdc. 8 (RETC)
P 1

10 20 30 40 50 60

MCM-5.1 95 ft Core Sample

104 |
102 |

100 -

O Obs. 0

®  Questionable Obs. 6
rrrrrrrrr Calc. 6 (Stephens)
——— Cdlc. 6 (RETC)

10 20 30 40 50 60 70

MCM-5.1 107.5 ft Core Sample

100 |

0, =7.282

o =.05128
N = 1.25456

o Obs. 6
,,,,,,,, Calc. 6 (Stephens)
—— Calc. 6 (RETC)

10 20 30 40 50
8 (vol %)

. Mortandad Canyon well MCM-5.1 moisture retention curves. See Figure D1 for



MCM-5.9A 86 ft Core Sample MCM-5.9A 95 ft Core Sample

1@ I T T T 1@ E T T T
0, =209 ‘ <. Or=124 ]
100 L A < o = 10449 1ol AR o= om33 ]
N =1341 F _ " N =1.475 E
L 6,=00 ] 108 L 9’_'05539
. a = .23119 P 0= ]
€ N = 1.15173 - N =1.25778 ]
Sl i 10 [ i
10t ¢ o Obs.B 3 10t ¢ 3
e Questionable Obs. 6 i Obs. 8
100 ¢ ~----- Calc. 8 (Stephens) S Calc. 8 (Stephens)
——— Calc. 8 2 (RETC) i ——— Calc. 6 (RETC)
101 Ll | | h 1 . 101 . 1 | [ 1 .
0 10 20 30 40 50 60 70 0 10 20 30 40 50
MCM-5.9A 109.5 ft Core Sample MCM-5.9A 120 ft Core Sample
1@ T T T T T 105 E K T T T T
. 0,=19.8 S\ 6,=52 :
100 L ° ( o = .00818 ] 104 L o =.01582 E
*e N =1.451 F N =1.551 E
1B - 9,=00 = 4 103 + 1
= a = .00647 g
[S _ - 6,=00
\;-/ 102 & N =1.30103 E 102 ? o =.01854 E
[ N =1.38806
10t | o Obs 8 5 10t ¢ o Obs 8 C 4
®  Questionable Obs. 8 i ®  Questionable Obs. 0
L Calc. 8 (Stephens) 00p - Calc. 6 (Stephens)
—Calc. 6 2(RETC) i ——— Cdc. 6 (RETC)
101 1 1 L 1 L 1 101 1 1 I 1
0 10 20 30 40 50 60 70 0 10 20 30 40 50
MCM-5.9A 125 ft Core Sample MCM-5.9A 130 ft Core Sample
1(ﬁ n~nr~r—rr T T 1% E A U L L L DL 3
6,=84 : :
104 L o =.00804 4 104 L 4
T N = 1.868 g
108 | ] 108 L ]
—_ 8,=2529 |~ g 3
5 12 | a =.00685 ] 12 L ]
= N = 1.51229 E
100 | Obs. 6 ] 100 | T
®  Questionable Obs. 8 g e Questionable Obs. 6 | :
w e Calc. 6 (Stephens) w: Calc. 6 (Stephens) | E
——— Cdlc. 6 (RETC) : —— Cadlc. 6 (RETC) ]
101 PO T IS S S S RSN S SO S B MR S S B W 101 PSS S N EN S AR NS SO S NS S S | P
0 10 20 30 40 50 60 0 10 20 30 40 50 60
0 (vol %) 0 (vol %)

Figure D12. Mortandad Canyon well MCM-5.9 moisture retention curves. See Figure D1 for
explanation.
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MCM-5.9A 150 ft Core Sample

1@ T T T T
. 8,=94
104 L 4~ a =.00589 J
2 N=1741
108 L ) 4
£ 8, =283
S 102 . a=.00691 A
= N = 151211
10t - (@] Obs. 6 : 3
® Questionable Obs. 0 |
we Calc. 6 (Stephens) |
——— Cdc. 6 (RETC)
101 L TR | L L
0 10 20 30 40 50 60
P-16 8 ft Core Sample
108 : ‘ ‘ ‘
: 8,=83
10+ = . a =.00272 3
% . N=249734
100 ¢ /4" ]
5 1L 6,=78839 B
> a =.00251
100 LN = 287664 Obs. 6 ]
® Questionable Obs. 6
W00 Celc. 8 (Stephens) E
—— Calc. 8 (RETC)
101 1 I 1 L 1
0 10 20 30 40 50 60
P-16 17 ft Core Sample
108 LA N P B L B R |
| .~ 8,=204
104 | A b a=.00119 ]
N = 2.04731
8, = 15.47
10 - o =.00134 E
£ N = 1.69286
S 1L 4
>
10 o Obs.8 -
rrrrrrrrr Calc. 6 (Stephens)
100 ——— Cadc. 6 (RETC)
10 L b b L L ey
0 10 20 30 40 50 60
0 (vol %)
Figure D13

. Mortandad Canyon well MCM-5.9 and TA-16 MDA P well P-16 moisture retention

curves. See Figure D1 for explanation.

105

108 [

100 L

101 L

105

103

10t L
100 [

101 L

104

108

102

10t

100

101 L

100 |

102;

100 L

104 |

102 ¢

MCM-5.9A 165 ft Core Sample

g 0, =1207 |
’/1 a=.00501  }
6, =12 N = 1.68230 ]
a =.00803 ]
N = 1.689 ]
L Obs. 6 E
e Questionable Obs. 6
S Calc. 6 (Stephens)
g ——— Cdlc. 8 (RETC)
1 L S .
0 10 20 30 40 50
P-16 12 ft Core Sample
8,=199
g AW g= o031
© 6109 N =1.73884
- o =.00277 N
F N = 142277
* ¢} QObs. 6
o Calc. 8 (Stephens)
: ——— Calc. 6 (RETC)
0 10 20 30 40 50 60
P-16 22 ft Core Sample
105 ——
F 0,=124 ]
. " a =.00313
: / ek N=173941 ]
- 9,=1231 !
L o =.00152
- N = 2.96355
L o Obs. 6 3
‘ e  Questionable Obs. 6
L - Cdlc. 6 (Stephens)
: —— Calc. 8 2(RETC)
0 10 20 30 40 50 60
0 (vol %)
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10t

10

101

10t

Figure D14. TA-16 MDA P well P-16 moisture retention curves. See Figure D1 for explanation.

P-16 26 ft Core Sample

0 (vol %)

T T T 1(ﬁ E
8, =100 i
3 a = .00371 3 10¢
N = 1.69308
4 ] 108 |
8, = 9.618
- o =.00212 . 102
N = 2.35316
L Obs. 6 E 10
® Questionable Obs. 6 F
E Calc. 6 (Stephens) E 100
— Calc. 8 (RETC) i
1 Lol I L 101
10 20 30 40 50 60
P-16 43 ft Core Sample
— ‘ : 105
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Figure D15. TA-54 wells LLC-85-14, LLC-85-15, and L L C-86-22 moisture retention curves.
See Figure D1 for explanation. Most of the moisture retention functions were determined by
L oeven and Springer (1993).
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Figure D16. TA-54 wells LL C-86-22 [with moisture retention function determined by Loeven
and Springer (1993)] and 54-1001 moisture retention curves. See Figure D1 for explanation.
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Figure D17. TA-54 wells 54-1002 and 54-1003 moisture retention curves. See Figure D1 for
explanation.
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Figure D18. TA-54 wells 54-1003 and 54-1006 moisture retention curves. Cores for well 54-
1003 at 207, 261, and 271 ft. were drive sampled; retention curves are unreliable. A questionable
value of B (59.9%) was reported for well 54-1003 at 119 ft. See Figure D1 for explanation.
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Figure D19. TA-54 well 54-1006 core sample and crushed tuff moisture retention curves. The
Abeele crushed tuff data are a combination of pressure plate (Abeele, 1979) and caisson (Abeele,
1984) data. The Stephens (1994a) crushed tuff data are from one laboratory sample. See Figure
D1 for explanation.
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Appendix E. Hydraulic Properties Histograms by Lithologic Unit
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Figure E1. Histogram (top) and probability (bottom) plots of all Tshirege Unit 3
hydraulic conductivity data.
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Figure E2. Histograms and probability plots of all Tshirege Unit 1a bulk density (top),
saturated moisture content (center), and hydraulic conductivity (bottom) data.
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Figure E3. Histograms and probability plots of all Tshirege Member bulk density (top),
saturated moisture content (center), and hydraulic conductivity (bottom) data.
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Figure E4. Histograms and probability plots of all Tsankawi/Cerro Toledo Sequence bulk
density (top), saturated moisture content (center), and hydraulic conductivity (bottom)
data.
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Figure E5. Histograms and probability plots of all Otowi Member bulk density (top),
saturated moisture content (center), and hydraulic conductivity (bottom) data.
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Figure E6. Histograms and probability plots of all Bandelier Tuff bulk density (top),
saturated moisture content (center), and hydraulic conductivity (bottom) data.



Appendix F. Computed Hydraulic Properties Tables by Well

Table F1. Computed hydraulic properties for wells CDBM-1 and CDBM-2.

Unit Depth  Effective Ksat InsituK Suction Head

(ft) Sat (%)  (cm/sec) (cm/sec) (cm) (cm)

Well CDBM-1
Tshirege 1la 24 55 6.2x10°  2.1x1011 7496 -8228
Tshirege 1la 34 12.7 2.2x104 2.8x1010 4744 -5780
Tshirege 1la 44 20.8 7.0x10°  2.3x10° 2426 -3767
Tshirege 1la 54 20.1 4.6x104  2.0x10°9 3139 -4785
Tshirege 1la 64 24.0 1.2x104  1.2x108 1323 -3274
Tsankawi 89 39.9 2.3x104  2.9x108 633 -3346
Tsankawi 94 18.2 15x103  8.7x10° 1055 -3920
Otowi 104 33.8 2.3x104  2.0x108 1396 -4566
Otowi 114 30.7 1.6x104  8.0x108 977 -4452
Otowi 124 25.1 2.9x104  1.8x10° 2651 -6431
Otowi 134 24.1 1.6x104  8.8x10° 1567 -5652
Otowi 144 15.7 42x104  7.9x108 743 -5132
Otowi 154 21.8 1.0x104  1.7x108 1377 -6071
Otowi 164 24.2 1.7x104  1.5x10° 3030 -8028
Otowi 174 18.5 2.1x104  1.6x108 1217 -6520
Otowi 184 16.5 3.0x104  1.3x108 1203 -6811
Otowi 189 20.4 1.8x104  3.9x10° 2029 -7790
Well CDBM-2

Weathered 1la 28 15.0 8.5x104 1.1x10°10 2851 -3704
Tshirege 1la 38 12.6 45x104  2.6x10°9 1923 -3081
Otowi 67 23.3 5.0x104  1.4x108 1342 -3385
Otowi 68 21.0 2.7x104 5.8x108 801 -2873




Table F2.

Computed hydraulic properties for wells AB-6, AB-7, and SIMO-1.

Unit Depth  Effective Ksat Insitu K Suction Head
(ft) Sat (%)  (cm/sec) (cm/sec) (cm) (cm)
Well AB-6
Tshirege 2b 40 44.7 3.7x104  8.1x10°6 -177 -1396
Tshirege 2b 60 90.1 35x103  1.2x10°3 -75 -1904
Tshirege 2a 100 8.8x104
Tshirege 2a 110 43.4 7.4x10°  7.7x10°7 -625 -3977
Tshirege 1a 150 41.8 6.1x10°  1.8x10°/ -1176 -5748
Well AB-7
Otowi 70 1.7x104
Otowi 80 2.2x104
Well SIMO-1
Tshirege 1a 33 2.7x104
Otowi 86 2.0x104
Otowi 90 1.1x10°5




Table F3. Computed hydraulic properties for well PC-4.

Unit Depth  Effective Ksat InsituK Suction Head
(ft) Sat (%) (cm/sec)  (cm/sec) (cm) (cm)
Alluvium 4 7
_ 4 653  8.2x10 6.9x10 58 -180
Alluvium 9 473 6.5x105  3.9x10°7 372 -647
Weathered la 493  43x105 35x107 309 -736
Wedheredla 59 633  25x105 88x109 247 -1131
Weathered 12 g4 87.7  22x105 36x106 131 -1929
Tsniregela® g4 3.6x104
Tshirege 1a 64 89.7  97x105 13x105 131 -2082
Teniregela® 755 3.3x10°5
Teniregela® 755 7.1x10°5
Tshirege 1a 79 3.0x10°5
Tsniregela® gy 5.6x104
Tshi rege-la 84 40.9 35x104 3.4x108 1163 -3723
Tsankawi 835 5.3x104
Tsankawi 89 393  16x104 46x107 538 -3250
Tsankawi 104 185  25x103 75x108 190 -3360
OtOWf 109 3.9x104
Otowi 1185 1.4x10-3
Otowi Wi -7
! 1185 284  33x104  16x10 845 4457
OtOWf 119 1.8x104
Otowi 1485 9.4x105
Otowi -5 -8
! 149 328  75x105  3.6x10 1023 5565
Otowi 149 9.4x10°5
Otowi Wi -8
1685 269  43x104  4.6x10 1180 -6316

*SPOC (submersible pressure outflow cell, Constantz and Herkelrath, 1984)

measurements in the wet portion of the retention curve, not included in the present

analysis due to lack of in situ moisture content measurements.




Table F4. Computed hydraulic properties for well MCM-5.1.

Unit Depth  Effective Ksat Insitu K Suction Head
(ft) Sat (%)  (cm/sec) (cm/sec) (cm) (cm)
Tshirege 1a 43.5 40.1 2.0x104  2.2x107 522 -1848
Tshirege 1la 54 35 1.5x104
Tshirege 1a 58 25.3 1.8x104  1.1x108 917 -2685
Tshirege 1a 64 18.0 1.3x104  1.4x10° 1114 -3065
Tshirege 1a 67.5 34.7 1.1x104  3.7x108 610 -2667
Tshirege la 725 39.1 1.4x104  25x108 658 -2868
Tshirege 1a 82.5 34.9 1.2x104 2.1x1010 3225 -5740
Tshirege la 87.5 66.1 1.1x104  5.3x10°7 231 -2898
Tsankawi 93 99.4 4.7x10°  1.8x10° 25 -2860
Tsankawi 95 73.9 6.8x104  9.9x10°9 693 -3588
Tsankawi 97.5 87.0 5.8x10°  6.9x106 1316 -4288
Tsankawi 107.5 42.0 1.3x103  5.4x108 253 -3530

Table F5. Computed hydraulic properties for well MCM-5.9A.

Unit Depth  Effective Ksat Insitu K Suction Head
(ft) Sat (%)  (cm/sec) (cm/sec) (cm) (cm)
Tshirege 1a 86 56.5 3.9x103  9.0x10° 183 -2804
Tshirege 1la 95 27.0 1.1x103  6.8x1011 1854 -4749
Tsankawi 105 2.0x10-3
Tsankawi 109.5 68.8 4.3x103  8.9x106 451 -3788
Otowi 120 53.3 7.9x104  5.4x10°7 252 -3910
Otowi 125 30.0 2.8x104  1.5x108 1498 -5308
Otowi 130 28.7 7.8x103  3.6x10°6 778 -4740
Otowi 150 37.8 1.7x103  4.0x10°7 930 -5502
Otowi 165 25.2 2.9x104  2.7x108 1478 -6507




Table F6. Computed hydraulic properties for well P-16.

Unit Depth  Effective Ksat Insitu K Suction Head
(ft) Sat (%)  (cm/sec) (cm/sec) (cm) (cm)

Tshirege 3d 8 62.6 1.6x104  1.6x10° 406 -649

Tshirege 3d 12 17.2 2.8x104

Tshirege 3d 17 17.1 2.8x104

Tshirege 3d 22 17.4 2.0x104

Tshirege 3d 26 22.6 9.2x10°5

Tshirege 3d 36 42.4 2.3x10°

Tshirege 3c 43 82.0 8.6x10°

Tshirege 3¢ 62 44.9 5.2x104  1.7x106 943 -2832

Tshirege 3c 76 55.6 2.3x104  2.0x10°7 824 -3141

Tshirege 3c 81 52.6 4.4x10°  9.7x108 2736 -5205

Table F7. Computed hydraulic properties for wells LLC-85-14,
LLC-85-15, and LL C-86-22.

SampleNo./  Depth Effective Ksat Insitu K Suction Head
Unit (ft) Sat (%)  (cm/sec) (cm/sec) (cm) (cm)
Well LLC-85-14
8/ Tshir 2b 30 4.2x104
Well LLC-85-15
5/ Tshir 2b 10.5 1.6x10°3
Well LLC-86-22*
2A/ Tshir 2a 54.5 1.1* 8.2x10°  1.9x1013 10647 -12308
2B/ Tshir 2a 54.5 2.7* 2.5x104 3.0x1012 10726 -12388
7/ Tshir 2a 65 2.7 1.4x104 25x1011 5728 -7709
1/ Tshir 1b 131.5 38.0* 1.9x10°  8.9x10° 2372 -6380
1B/ Tshir 1b 131.5 33.7* 2.7x10° 1.5x108 2168 -6176

*Moisture content and saturation values are from core measurements for this well
(Kearl et al., 1986a and b).




Table F8. Computed hydraulic properties for wells 54-1001, -1002, -1003, and -1006.

Unit* Depth Effective Ksat InsituK Suction Head
(ft) Sat (%)  (cm/sec) (cm/sec) (cm) (cm)
Well 54-1001
Tshirege 2a/lvt 68T 11217 -13289
Tshirege 2a/lvt 68T 39 1.3x104 5.9x1012 6100 -8173
Tshirege 2a/1v 83 5.6 1.1x104 2.2x1010 4822 -7351
Tshirege 2a/1v 102 134 1.6x104  1.2x10° 3761 -6870
Tshirege 1b/1v 122 194 2.2x10°5  1.8x10°10 4038 -7757
Tshirege 1b/1v 142 324 8.2x10°  2.3x10° 3649 -7977
Well 54-1002
Tshirege 2a/lv 92.5 3.3 8.1x10° 1.7x1011 8000 -10819
Tshirege 1b/1v 122 6.5 4.6x105 7.7x1012 4900 -8619
Tshirege 1b/lv 1425 20.7 25x10° 1.3x1011 3555 -7898
Tshiregela/lg  179.3 16.8 6.5x10°  1.9x10° 2060 -7525
Tshirege 1a/l1g 244 19.1% 1.7x104  5.8x10° 1475 -8912
Well 54-1003
Tshirege 2a/1v 102 29 1.3x104 2.3x10'13 41533 -44642
Tshirege 1b/lv 1195 9.9x10°
Tshirege 1a/l1g 157 5.8 1.3x104 1.2x1011 10172 -14958
Tshirege 1a/lg 207 1.5x104
Tshirege 1a/lg 261 2.7x104
Tshiregela/llg 2715 2.6x104
Well 54-1006
Tshirege 2b/2 42 10.5 4.1x104  7.2x10°10 3054 -4334
Tshirege2a/lv. 76.9 14 9.8x10° 3.4x1014 42136 -44480
Tshirege 1b/lv  124.5 5.7 45x105 2.3x1012 14865 -18659
Tshirege 1b/lv  136.7 13.3 5.7x10°  2.5x109 4411 -8578
Tshiregela/lly 161 1.2x104

*The second Tshirege Unit designation follows the correlation of Vaniman and
Wohletz (1990) and Vaniman (1991) (R. H. Gilkeson, personal communication, 1994).

T First line calculated from van Genuchten fit, second interpolated from retention data.

+ From field core moisture content of 7.5; Stephens et a. 6 value of 27.0 seems

unrealistic.
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