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National Nuclear Security Administration
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Mr. James Bearzi

NMED - Hazardous Waste Bureau
2905 Rodeo Park Drive East, Building 1
Santa Fe, NM 87505-6303

SUBJECT: SUBMITTAL OF “INTERIM MEASURES WORK PLAN FOR CHROMIUM
CONTAMINATION IN GROUNDWATER”

Dear Mr. Bearzi:

Enclosed please find two hard copies with electronic files of the “Interim Measures
Work Plan for Chromium Contamination in Groundwater.” This report fulfills the
requirement in the New Mexico Environment Department's (NMED’s) letter dated
December 29, 2005, that an interim measures work plan be prepared pursuant to Section
VII.B.1 of the Compliance Order on Consent and submitted within 90 days of receipt of
NMED’s letter. This work plan is being submitted for approval, and its contents reflect
discussions held with NMED over the past two months. Los Alamos National Laboratory is
available to present an overview of the work plan to support NMED’s review.

If you have questions, please contact Danny Katzman at (505) 667-6333
(katzman @lanl.gov) or Mat Johansen at (505) 665-5046 (mjohansen@ doeal.gov).

Singer: Sincerely,

David Mcinroy, D puty Prygram Director David Gregory, Federal PMrector
Environmental Re i6n & Surveillance Department of Energy

Los Alamos National Laboratory Los Alamos Site Office
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ER2006-0285

Enclosure: Two hard copies with electronic files — Interim Measures Work Plan for
Chromium Contamination in Groundwater (ER2006-0214)

Cy: (w/enc)

D. Katzman, ENV-ECR, MS M992 (with CD) (20 copies)
T. Whitacre, DOE LASO, MS A316 (with CD)

M. Johansen, DOE LASO, MA A316 (with CD)

S. Yanicak, DOE-OB, MS J993 (with CD)

S-7, MS F674 (without CD)

ENV-ECR File, MS M992 (with CD)

RPF, MS M707 (with CD)

Cy: (CD only)
L. King, EPA Region 6
P. Reneau, ENV-ECR, MS M992

Cy: (w/o enc)

J. Dewart, ENV-ERS, MS M992
A. Dorries, ENV-ECR, MS M992
D. Mcinroy, ENV-ERS, MS M992
D. Gregory, DOE LASO, MS A316
B. Rich, ADTS, MS A104

J. Volkerding, NMED-OB

D. Pepe, NMED-OB
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The World's Greatest Science Protecting America
An Equal Opportunity Employer / Operatad by the University of California for DOE/NNSA










































































































































































































































































































































































































































Depth (ft)




K Interval
Tuff Dry | Leachate Pore H20 K PW Kswi
wt. (g) (mg/L) | H20 (ml) | K pg/g (L) K (mg) (mg/L) [Interval (m) (g/m2)
50.080 8.251 75.00 12.36 0.00 0.62 2534.31 2.286 40.111
50.000 1.865 75.08 2.80 0.00 0.14 1186.96 1.524 6.061
49.960 1.797 75.04 2.70 0.00 0.13 1132.79 1.524 5.842
50.010 1.487 75.11 2.23 0.00 0.11 1245.87 1.524 4.834
49.960 2.639 75.05 3.96 0.00 0.20 230.66 1.524 8.458
50.130 2.478 75.18 3.72 0.00 0.19 310.99 1.524 7.929
50.170 1.356 75.21 2.03 0.00 0.10 246.74 1.524 4.398
50.000 0.652 75.04 0.98 0.00 0.05 627.19 1.524 2.116
50.110 1517 75.10 2.27 0.00 0.11 481.99 1.524 4.365
50.130 1.528 75.14 2.29 0.00 0.11 346.40 1.524 4.397
50.130 1.676 75.08 2.51 0.00 0.13 332.58 1.524 4.821
49.930 1171 74.92 1.76 0.00 0.09 1575.26 1.372 3.036
50.320 2.487 75.30 3.72 0.00 0.19 292.94 1.219 6.807
50.060 2.654 75.04 3.98 0.00 0.20 678.47 1.981 11.824
50.090 2.182 75.07 3.27 0.00 0.16 665.19 2.134 10.465
50.110 2.787 75.12 4.18 0.00 0.21 560.40 2.210 13.848
50.040 1.812 75.01 2.72 0.00 0.14 646.67 2.896 11.800
50.140 3.041 75.10 4.55 0.00 0.23 407.59 1.829 12.493
50.140 2.638 75.12 3.95 0.00 0.20 433.79 1.524 9.034
49.980 3.664 74.98 5.50 0.00 0.27 1398.55 2.469 16.013
49.920 4.281 75.00 6.43 0.00 0.32 1523.24 1.082 8.212
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» Water Content

\
N
Gravimetric Water Content (%)







Cum.

Kswi Interval 6d| Cum 6d
(9/m2) (m) (m)
40.111 0.016 0.016
46.172 0.005 0.021
52.014 0.005 0.026
56.848 0.004 0.030
65.307 0.037 0.067
73.236 0.025 0.092
77.634 0.018 0.110
79.750 0.003 0.113
84.115 0.009 0.122
88.513 0.013 0.135
93.334 0.014 0.150
96.370 0.002 0.152
103.177 0.023 0.175
115.001 0.017 0.192
125.466 0.016 0.208
139.314 0.025 0.233
151.114 0.018 0.251
163.607 0.031 0.282
172.641 0.021 0.302
188.654 0.011 0.314
196.866 0.005 0.319




MC-3

Upper Lower- |Mid-Depth pb*

Depth (ft) Depth (ft) | Depth (ft) (ft) Depth (m) Unit 0g (%) (g/cm3) ov (%)
45-55 4.5 55 5.00 1.52 Qal 0.488 1.420 0.692
9.5-10.5 9.5 10.5 10.00 3.05 Qal 0.236 1.420 0.335

14.5-15.5 14.5 15.5 15.00 4.57 Qal 0.238 1.420 0.338

19.5-20.5 19.5 20.5 20.00 6.10 Qal 0.179 1.420 0.255

24.5-255 24.5 25.5 25.00 7.62 soil 1.719 1.400 2.406

29.5-30.5 29.5 30.5 30.00 9.14 soil 1.195 1.400 1.673

34.5-35.5 34.5 35.5 35.00 10.67 Qal 0.824 1.420 1.170

39.5-40.5 39.5 40.5 40.00 12.19 Qal 0.156 1.420 0.221

44,5-45.5 445 455 45.00 13.72 Qbtlv 0.472 1.260 0.594

49.5-50.5 49.5 50.5 50.00 15.24 Qbtlv 0.661 1.260 0.833

54.5-55.5 54.5 55.5 55.00 16.76 Qbtlv 0.755 1.260 0.951

59.5-60.5 59.5 60.5 60.00 18.29 Qbtlv 0.112 1.260 0.141

63.5-64.5 63.5 64.5 64.00 19.51 Qct 1.271 1.500 1.906

67.5-68.5 67.5 68.5 68.00 20.73 Qct 0.586 1.500 0.880

76.5-77.5 76.5 77.5 77.00 23.47 Qct 0.492 1.500 0.737

81.5-82.5 81.5 82.5 82.00 24.99 Qct 0.745 1.500 1.118

91.0-92.0 91.0 92.0 91.50 27.89 Qct 0.420 1.500 0.630

100.5-101.5 100.5 1015 101.00 30.78 Qct 1.117 1.500 1.676
103.0-103.5 103.0 103.5 103.25 31.47 Qct 0.911 1.500 1.367
111.0-112.0 111.0 112.0 111.50 33.99 Qbo 0.393 1.180 0.464
118.7-118.9 118.7 118.9 118.80 36.21 Qbo 0.422 1.180 0.498

Note:Tuff Bulk density from Rogers and Gallaher 1985
Note:Soil Bulk density from DB Stephens 1994
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Depth (ft)




Mg Interval
Tuff Dry | Leachate Pore H20 Mg PW Mgswi
wt. (g) (mg/L) | H20 (ml) | Mg pg/g (L) Mg (mg) | (mg/L) |interval (m)} (g/m2)
50.080 3.368 75.00 5.04 0.00 0.25 1034.61 2.286 16.375
50.000 0.963 75.08 1.45 0.00 0.07 613.03 1.524 3.130
49.960 0.735 75.04 1.10 0.00 0.06 463.15 1.524 2.389
50.010 0.480 75.11 0.72 0.00 0.04 402.03 1.524 1.560
49.960 1.390 75.05 2.09 0.00 0.10 121.52 1.524 4.456
50.130 1.292 75.18 1.94 0.00 0.10 162.09 1.524 4.133
50.170 0.645 75.21 0.97 0.00 0.05 117.38 1.524 2.092
50.000 0.235 75.04 0.35 0.00 0.02 226.21 1.524 0.763
50.110 0.478 75.10 0.72 0.00 0.04 152.05 1.524 1.377
50.130 0.383 75.14 0.57 0.00 0.03 86.90 1.524 1.103
50.130 0.419 75.08 0.63 0.00 0.03 83.03 1.524 1.204
49.930 0.162 74.92 0.24 0.00 0.01 218.22 1.372 0.421
50.320 0.237 75.30 0.35 0.00 0.02 27.94 1.219 0.649
50.060 0.142 75.04 0.21 0.00 0.01 36.35 1.981 0.634
50.090 0.097 75.07 0.15 0.00 0.01 29.59 2.134 0.466
50.110 0.156 75.12 0.23 0.00 0.01 31.34 2.210 0.774
50.040 0.168 75.01 0.25 0.00 0.01 59.95 2.896 1.094
50.140 0.246 75.10 0.37 0.00 0.02 33.02 1.829 1.012
50.140 0.215 75.12 0.32 0.00 0.02 35.35 1.524 0.736
49.980 0.166 74.98 0.25 0.00 0.01 63.29 2.469 0.725
49.920 0.235 75.00 0.35 0.00 0.02 83.55 1.082 0.450
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Water Content

\
N
Gravimetric Water Content (%)







Cum.

Mgswi |Interval 6d| Cum 6d
(9/m2) (m) (m)

16.375 0.016 0.016
19.505 0.005 0.021
21.894 0.005 0.026
23.454 0.004 0.030
27.910 0.037 0.067
32.043 0.025 0.092
34.135 0.018 0.110
34.899 0.003 0.113
36.276 0.009 0.122
37.379 0.013 0.135
38.582 0.014 0.150
39.003 0.002 0.152
39.652 0.023 0.175
40.286 0.017 0.192
40.751 0.016 0.208
41.526 0.025 0.233
42.619 0.018 0.251
43.632 0.031 0.282
44.368 0.021 0.302
45.092 0.011 0.314
45.543 0.005 0.319




MC-3

Upper Lower- |Mid-Depth pb*

Depth (ft) Depth (ft) | Depth (ft) (ft) Depth (m) Unit 0g (%) (g/cm3) ov (%)
45-55 4.5 55 5.00 1.52 Qal 0.488 1.420 0.692
9.5-10.5 9.5 10.5 10.00 3.05 Qal 0.236 1.420 0.335

14.5-15.5 14.5 15.5 15.00 4.57 Qal 0.238 1.420 0.338

19.5-20.5 19.5 20.5 20.00 6.10 Qal 0.179 1.420 0.255

24.5-255 24.5 25.5 25.00 7.62 soil 1.719 1.400 2.406

29.5-30.5 29.5 30.5 30.00 9.14 soil 1.195 1.400 1.673

34.5-35.5 34.5 35.5 35.00 10.67 Qal 0.824 1.420 1.170

39.5-40.5 39.5 40.5 40.00 12.19 Qal 0.156 1.420 0.221

44,5-45.5 445 455 45.00 13.72 Qbtlv 0.472 1.260 0.594

49.5-50.5 49.5 50.5 50.00 15.24 Qbtlv 0.661 1.260 0.833

54.5-55.5 54.5 55.5 55.00 16.76 Qbtlv 0.755 1.260 0.951

59.5-60.5 59.5 60.5 60.00 18.29 Qbtlv 0.112 1.260 0.141

63.5-64.5 63.5 64.5 64.00 19.51 Qct 1.271 1.500 1.906

67.5-68.5 67.5 68.5 68.00 20.73 Qct 0.586 1.500 0.880

76.5-77.5 76.5 77.5 77.00 23.47 Qct 0.492 1.500 0.737

81.5-82.5 81.5 82.5 82.00 24.99 Qct 0.745 1.500 1.118

91.0-92.0 91.0 92.0 91.50 27.89 Qct 0.420 1.500 0.630

100.5-101.5 100.5 1015 101.00 30.78 Qct 1.117 1.500 1.676
103.0-103.5 103.0 103.5 103.25 31.47 Qct 0.911 1.500 1.367
111.0-112.0 111.0 112.0 111.50 33.99 Qbo 0.393 1.180 0.464
118.7-118.9 118.7 118.9 118.80 36.21 Qbo 0.422 1.180 0.498

Note:Tuff Bulk density from Rog

Note:Soil Bulk density from DB § MC-3
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Depth (ft)




Mn Interval
Tuff Dry | Leachate Pore H20 Mn PW Mnswi
wt. (g) (mg/L) | H20 (ml) | Mn pg/g (L) Mn (mg) [ (mg/L) |interval (m) (g/m2)
50.080 0.322 75.00 0.48 0.00 0.02 98.94 2.286 1.566
50.000 0.016 75.08 0.02 0.00 0.00 10.08 1.524 0.051
49.960 0.019 75.04 0.03 0.00 0.00 12.10 1.524 0.062
50.010 0.009 75.11 0.01 0.00 0.00 7.73 1.524 0.030
49.960 0.013 75.05 0.02 0.00 0.00 1.14 1.524 0.042
50.130 0.016 75.18 0.02 0.00 0.00 2.07 1.524 0.053
50.170 0.007 75.21 0.01 0.00 0.00 1.27 1.524 0.023
50.000 0.005 75.04 0.01 0.00 0.00 4.35 1.524 0.015
50.110 0.006 75.10 0.01 0.00 0.00 2.03 1.524 0.018
50.130 0.005 75.14 0.01 0.00 0.00 1.22 1.524 0.016
50.130 0.005 75.08 0.01 0.00 0.00 1.06 1.524 0.015
49.930 0.006 74.92 0.01 0.00 0.00 7.44 1.372 0.014
50.320 0.002 75.30 0.00 0.00 0.00 0.27 1.219 0.006
50.060 0.004 75.04 0.01 0.00 0.00 1.06 1.981 0.018
50.090 <0.002 75.07 0.00 0.00 0.00 0.00 2.134 0.000
50.110 <0.002 75.12 0.00 0.00 0.00 0.00 2.210 0.000
50.040 <0.002 75.01 0.00 0.00 0.00 0.00 2.896 0.000
50.140 <0.002 75.10 0.00 0.00 0.00 0.00 1.829 0.000
50.140 0.003 75.12 0.01 0.00 0.00 0.55 1.524 0.012
49.980 0.005 74.98 0.01 0.00 0.00 1.86 2.469 0.021
49.920 0.005 75.00 0.01 0.00 0.00 181 1.082 0.010
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Water Content

\
N
Gravimetric Water Content (%)







Cum.
Mnswi [Interval 6d| Cum 6d

(g/m2) (m) (m)

1.566 0.016 0.016
1.617 0.005 0.021
1.680 0.005 0.026
1.710 0.004 0.030
1.752 0.037 0.067
1.804 0.025 0.092
1.827 0.018 0.110
1.842 0.003 0.113
1.860 0.009 0.122
1.876 0.013 0.135
1.891 0.014 0.150
1.905 0.002 0.152
1.912 0.023 0.175
1.930 0.017 0.192
1.930 0.016 0.208
1.930 0.025 0.233
1.930 0.018 0.251
1.930 0.031 0.282
1.942 0.021 0.302
1.963 0.011 0.314
1.973 0.005 0.319




MC-3

Upper Lower- |Mid-Depth pb*

Depth (ft) Depth (ft) | Depth (ft) (ft) Depth (m) Unit 0g (%) (g/cm3) ov (%)
45-55 4.5 55 5.00 1.52 Qal 0.488 1.420 0.692
9.5-10.5 9.5 10.5 10.00 3.05 Qal 0.236 1.420 0.335

14.5-15.5 14.5 15.5 15.00 4.57 Qal 0.238 1.420 0.338

19.5-20.5 19.5 20.5 20.00 6.10 Qal 0.179 1.420 0.255

24.5-255 24.5 25.5 25.00 7.62 soil 1.719 1.400 2.406

29.5-30.5 29.5 30.5 30.00 9.14 soil 1.195 1.400 1.673

34.5-35.5 34.5 35.5 35.00 10.67 Qal 0.824 1.420 1.170

39.5-40.5 39.5 40.5 40.00 12.19 Qal 0.156 1.420 0.221

44,5-45.5 445 455 45.00 13.72 Qbtlv 0.472 1.260 0.594

49.5-50.5 49.5 50.5 50.00 15.24 Qbtlv 0.661 1.260 0.833

54.5-55.5 54.5 55.5 55.00 16.76 Qbtlv 0.755 1.260 0.951

59.5-60.5 59.5 60.5 60.00 18.29 Qbtlv 0.112 1.260 0.141

63.5-64.5 63.5 64.5 64.00 19.51 Qct 1.271 1.500 1.906

67.5-68.5 67.5 68.5 68.00 20.73 Qct 0.586 1.500 0.880

76.5-77.5 76.5 77.5 77.00 23.47 Qct 0.492 1.500 0.737

81.5-82.5 81.5 82.5 82.00 24.99 Qct 0.745 1.500 1.118

91.0-92.0 91.0 92.0 91.50 27.89 Qct 0.420 1.500 0.630

100.5-101.5 100.5 1015 101.00 30.78 Qct 1.117 1.500 1.676
103.0-103.5 103.0 103.5 103.25 31.47 Qct 0.911 1.500 1.367
111.0-112.0 111.0 112.0 111.50 33.99 Qbo 0.393 1.180 0.464
118.7-118.9 118.7 118.9 118.80 36.21 Qbo 0.422 1.180 0.498

Note:Tuff Bulk density from Rog

Note:Soil Bulk density from DB § MC-3
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Depth (ft)




Na Interval
Tuff Dry | Leachate Pore H20 Na PW Naswi
wt. (g) (mg/L) | H20 (ml) | Na pg/g (L) Na (mg) (mg/L) [Interval (m) (g/m2)
50.080 6.813 75.00 10.20 0.00 0.51 2092.75 2.286 33.122
50.000 8.471 75.08 12.72 0.00 0.64 5390.33 1.524 27.526
49.960 4.654 75.04 6.99 0.00 0.35 2933.56 1.524 15.129
50.010 4.631 75.11 6.96 0.00 0.35 3879.68 1.524 15.053
49.960 9.682 75.05 14.54 0.00 0.73 846.24 1.524 31.032
50.130 8.698 75.18 13.04 0.00 0.65 1091.51 1.524 27.831
50.170 7.455 75.21 11.18 0.00 0.56 1356.73 1.524 24.184
50.000 3.941 75.04 5.91 0.00 0.30 3794.06 1.524 12.800
50.110 6.430 75.10 9.64 0.00 0.48 2043.36 1.524 18.505
50.130 6.434 75.14 9.64 0.00 0.48 1458.74 1.524 18.517
50.130 8.094 75.08 12.12 0.00 0.61 1605.80 1.524 23.279
49.930 5.953 74.92 8.93 0.00 0.45 8008.72 1.372 15.437
50.320 8.104 75.30 12.13 0.00 0.61 954.50 1.219 22.179
50.060 6.433 75.04 9.64 0.00 0.48 1644.32 1.981 28.655
50.090 5.880 75.07 8.81 0.00 0.44 1792.72 2.134 28.205
50.110 6.064 75.12 9.09 0.00 0.46 1219.50 2.210 30.135
50.040 5.438 75.01 8.15 0.00 0.41 1940.26 2.896 35.404
50.140 7.034 75.10 10.54 0.00 0.53 942.96 1.829 28.903
50.140 7.250 75.12 10.86 0.00 0.54 1192.30 1.524 24.832
49.980 5.077 74.98 7.62 0.00 0.38 1938.07 2.469 22.190
49.920 6.717 75.00 10.09 0.00 0.50 2390.04 1.082 12.884
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» Water Content

\
N
Gravimetric Water Content (%)







Cum.
Naswi |Interval 6d| Cum 6d

(g/m2) (m) (m)

33.122 0.016 0.016
60.648 0.005 0.021
75.777 0.005 0.026
90.830 0.004 0.030
121.863 0.037 0.067
149.694 0.025 0.092
173.878 0.018 0.110
186.678 0.003 0.113
205.183 0.009 0.122
223.701 0.013 0.135
246.979 0.014 0.150
262.416 0.002 0.152
284.595 0.023 0.175
313.250 0.017 0.192
341.455 0.016 0.208
371.590 0.025 0.233
406.994 0.018 0.251
435.897 0.031 0.282
460.728 0.021 0.302
482.919 0.011 0.314
495.803 0.005 0.319




MC-3

Upper Lower- |Mid-Depth pb*

Depth (ft) Depth (ft) [ Depth (ft) (ft) Depth (m) Unit 0g (%) (g/cm3) ov (%)
45-55 4.5 55 5.00 1.52 Qal 0.488 1.420 0.692
9.5-10.5 9.5 10.5 10.00 3.05 Qal 0.236 1.420 0.335

14.5-15.5 14.5 15.5 15.00 4.57 Qal 0.238 1.420 0.338

19.5-20.5 19.5 20.5 20.00 6.10 Qal 0.179 1.420 0.255

24.5-255 245 255 25.00 7.62 soil 1.719 1.400 2.406

29.5-30.5 29.5 30.5 30.00 9.14 soil 1.195 1.400 1.673

34.5-35.5 34.5 355 35.00 10.67 Qal 0.824 1.420 1.170

39.5-40.5 39.5 40.5 40.00 12.19 Qal 0.156 1.420 0.221

44,5-45.5 445 455 45.00 13.72 Qbtlv 0.472 1.260 0.594

49.5-50.5 49.5 50.5 50.00 15.24 Qbtlv 0.661 1.260 0.833

54.5-55.5 54.5 55.5 55.00 16.76 Qbtlv 0.755 1.260 0.951

59.5-60.5 59.5 60.5 60.00 18.29 Qbtlv 0.112 1.260 0.141

63.5-64.5 63.5 64.5 64.00 19.51 Qct 1.271 1.500 1.906

67.5-68.5 67.5 68.5 68.00 20.73 Qct 0.586 1.500 0.880

76.5-77.5 76.5 77.5 77.00 23.47 Qct 0.492 1.500 0.737

81.5-82.5 815 82.5 82.00 24.99 Qct 0.745 1.500 1.118

91.0-92.0 91.0 92.0 91.50 27.89 Qct 0.420 1.500 0.630

100.5-101.5 100.5 1015 101.00 30.78 Qct 1.117 1.500 1.676
103.0-103.5 103.0 103.5 103.25 31.47 Qct 0.911 1.500 1.367
111.0-112.0 111.0 112.0 111.50 33.99 Qbo 0.393 1.180 0.464
118.7-118.9 118.7 118.9 118.80 36.21 Qbo 0.422 1.180 0.498

Note:Tuff Bulk density fron

Note:Soil Bulk density from MC-3
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v.vuv

Depth (ft)




N &

@

NO2 Interval
Tuff Dry | Leachate Pore H20 NO2- NO2swi
wt. (g) (mg/L) | H20O (ml) |NO2- pug/g (L) NO2- (mg)] (mg/L) [Iinterval (m) (g/m2)
50.080 <0.01 75.00 0.00 0.00 0.00 0.00 2.286 0.000
50.000 <0.01 75.08 0.00 0.00 0.00 0.00 1.524 0.000
49.960 <0.01 75.04 0.00 0.00 0.00 0.00 1.524 0.000
50.010 <0.01 75.11 0.00 0.00 0.00 0.00 1.524 0.000
49.960 <0.01 75.05 0.00 0.00 0.00 0.00 1.524 0.000
50.130 <0.01 75.18 0.00 0.00 0.00 0.00 1.524 0.000
50.170 <0.01 75.21 0.00 0.00 0.00 0.00 1.524 0.000
50.000 <0.01 75.04 0.00 0.00 0.00 0.00 1.524 0.000
50.110 <0.01 75.10 0.00 0.00 0.00 0.00 1.524 0.000
50.130 <0.01 75.14 0.00 0.00 0.00 0.00 1.524 0.000
50.130 <0.01 75.08 0.00 0.00 0.00 0.00 1.524 0.000
49.930 <0.01 74.92 0.00 0.00 0.00 0.00 1.372 0.000
50.320 <0.01 75.30 0.00 0.00 0.00 0.00 1.219 0.000
50.060 <0.01 75.04 0.00 0.00 0.00 0.00 1.981 0.000
50.090 <0.01 75.07 0.00 0.00 0.00 0.00 2.134 0.000
50.110 <0.01 75.12 0.00 0.00 0.00 0.00 2.210 0.000
50.040 <0.01 75.01 0.00 0.00 0.00 0.00 2.896 0.000
50.140 0.080 75.10 0.12 0.00 0.01 10.72 1.829 0.329
50.140 <0.01 75.12 0.00 0.00 0.00 0.00 1.524 0.000
49.980 <0.01 74.98 0.00 0.00 0.00 0.00 2.469 0.000
49.920 <0.01 75.00 0.00 0.00 0.00 0.00 1.082 0.000
T3
ntent
+3
g
12 %
c
3
3
+2 &
=
L
41 _E
O
—a +1







Cum.

NO2swi [Interval 6d| Cum 6d
(9/m2) (m) (m)

0.000 0.016 0.016
0.000 0.005 0.021
0.000 0.005 0.026
0.000 0.004 0.030
0.000 0.037 0.067
0.000 0.025 0.092
0.000 0.018 0.110
0.000 0.003 0.113
0.000 0.009 0.122
0.000 0.013 0.135
0.000 0.014 0.150
0.000 0.002 0.152
0.000 0.023 0.175
0.000 0.017 0.192
0.000 0.016 0.208
0.000 0.025 0.233
0.000 0.018 0.251
0.329 0.031 0.282
0.329 0.021 0.302
0.329 0.011 0.314
0.329 0.005 0.319




MC-3

Upper Lower- |Mid-Depth pb*

Depth (ft) Depth (ft) [ Depth (ft) (ft) Depth (m) Unit 0g (%) (g/cm3) ov (%)
4555 4.5 55 5.00 1.52 Qal 0.488 1.420 0.692
9.5-10.5 9.5 10.5 10.00 3.05 Qal 0.236 1.420 0.335

14.5-15.5 14.5 15.5 15.00 457 Qal 0.238 1.420 0.338

19.5-20.5 19.5 20.5 20.00 6.10 Qal 0.179 1.420 0.255

24.5-255 24.5 255 25.00 7.62 soil 1.719 1.400 2.406

29.5-30.5 29.5 30.5 30.00 9.14 soil 1.195 1.400 1.673

34.5-35.5 34.5 35.5 35.00 10.67 Qal 0.824 1.420 1.170

39.5-40.5 39.5 40.5 40.00 12.19 Qal 0.156 1.420 0.221

44.5-45.5 445 455 45.00 13.72 Qbtlv 0.472 1.260 0.594

49.5-50.5 49.5 50.5 50.00 15.24 Qbtlv 0.661 1.260 0.833

54.5-55.5 54.5 55.5 55.00 16.76 Qbtlv 0.755 1.260 0.951

59.5-60.5 59.5 60.5 60.00 18.29 Qbtlv 0.112 1.260 0.141

63.5-64.5 63.5 64.5 64.00 19.51 Qct 1.271 1.500 1.906

67.5-68.5 67.5 68.5 68.00 20.73 Qct 0.586 1.500 0.880

76.5-77.5 76.5 77.5 77.00 23.47 Qct 0.492 1.500 0.737

81.5-82.5 815 82.5 82.00 24.99 Qct 0.745 1.500 1.118

91.0-92.0 91.0 92.0 91.50 27.89 Qct 0.420 1.500 0.630

100.5-101.5 100.5 101.5 101.00 30.78 Qct 1.117 1.500 1.676
103.0-103.5 103.0 103.5 103.25 31.47 Qct 0.911 1.500 1.367
111.0-112.0 111.0 112.0 111.50 33.99 Qbo 0.393 1.180 0.464
118.7-118.9 118.7 118.9 118.80 36.21 Qbo 0.422 1.180 0.498

Note:Tuff Bulk density fron
Note:Soil Bulk density from MC-3
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—— Gravimetric Water
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Depth (ft)




NO3 Interval
Tuff Dry | Leachate Pore H20 NO3- NO3swi
wt. (g) (mg/L) | H20O (ml) |NO3- pg/g (L) NO3- (mg)] (mg/L) [interval (m) (g/m2)
50.080 0.013 75.00 0.02 0.00 0.00 4.02 2.286 0.064
50.000 0.012 75.08 0.02 0.00 0.00 7.94 1.524 0.041
49.960 0.013 75.04 0.02 0.00 0.00 8.40 1.524 0.043
50.010 0.015 75.11 0.02 0.00 0.00 12.32 1.524 0.048
49.960 0.019 75.05 0.03 0.00 0.00 1.70 1.524 0.062
50.130 0.018 75.18 0.03 0.00 0.00 2.24 1.524 0.057
50.170 0.013 75.21 0.02 0.00 0.00 231 1.524 0.041
50.000 0.015 75.04 0.02 0.00 0.00 14.02 1.524 0.047
50.110 0.014 75.10 0.02 0.00 0.00 4.34 1.524 0.039
50.130 0.017 75.14 0.03 0.00 0.00 3.95 1.524 0.050
50.130 0.017 75.08 0.03 0.00 0.00 3.40 1.524 0.049
49.930 0.030 74.92 0.05 0.00 0.00 40.36 1.372 0.078
50.320 0.032 75.30 0.05 0.00 0.00 3.73 1.219 0.087
50.060 0.031 75.04 0.05 0.00 0.00 8.04 1.981 0.140
50.090 0.047 75.07 0.07 0.00 0.00 14.36 2.134 0.226
50.110 0.791 75.12 1.19 0.00 0.06 159.09 2.210 3.931
50.040 1.629 75.01 2.44 0.00 0.12 581.39 2.896 10.609
50.140 3.130 75.10 4.69 0.00 0.24 419.62 1.829 12.862
50.140 0.176 75.12 0.26 0.00 0.01 28.86 1.524 0.601
49.980 2.595 74.98 3.89 0.00 0.19 990.42 2.469 11.340
49.920 0.747 75.00 1.12 0.00 0.06 265.88 1.082 1.433
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Cum.

NO3swi | Interval 6d

(g/m2) (m) Cum 6d (m)
0.064 0.016 0.016
0.168 0.005 0.021
0.379 0.005 0.026
0.805 0.004 0.030
0.868 0.037 0.067
0.925 0.025 0.092
0.966 0.018 0.110
1.013 0.003 0.113
1.052 0.009 0.122
1.103 0.013 0.135
1.152 0.014 0.150
1.230 0.002 0.152
1.316 0.023 0.175
1.456 0.017 0.192
1.682 0.016 0.208
5.614 0.025 0.233
16.222 0.018 0.251
29.084 0.031 0.282
29.685 0.021 0.302
41.025 0.011 0.314
42.459 0.005 0.319




MC-3

Upper Lower- |Mid-Depth pb*

Depth (ft) Depth (ft) [ Depth (ft) (ft) Depth (m) Unit 0g (%) (g/cm3) ov (%)
45-55 4.5 55 5.00 1.52 Qal 0.488 1.420 0.692
9.5-10.5 9.5 10.5 10.00 3.05 Qal 0.236 1.420 0.335

14.5-15.5 14.5 15.5 15.00 4.57 Qal 0.238 1.420 0.338

19.5-20.5 19.5 20.5 20.00 6.10 Qal 0.179 1.420 0.255

24.5-255 245 255 25.00 7.62 soil 1.719 1.400 2.406

29.5-30.5 29.5 30.5 30.00 9.14 soil 1.195 1.400 1.673

34.5-35.5 34.5 355 35.00 10.67 Qal 0.824 1.420 1.170

39.5-40.5 39.5 40.5 40.00 12.19 Qal 0.156 1.420 0.221

44,5-45.5 445 455 45.00 13.72 Qbtlv 0.472 1.260 0.594

49.5-50.5 49.5 50.5 50.00 15.24 Qbtlv 0.661 1.260 0.833

54.5-55.5 54.5 55.5 55.00 16.76 Qbtlv 0.755 1.260 0.951

59.5-60.5 59.5 60.5 60.00 18.29 Qbtlv 0.112 1.260 0.141

63.5-64.5 63.5 64.5 64.00 19.51 Qct 1.271 1.500 1.906

67.5-68.5 67.5 68.5 68.00 20.73 Qct 0.586 1.500 0.880

76.5-77.5 76.5 77.5 77.00 23.47 Qct 0.492 1.500 0.737

81.5-82.5 815 82.5 82.00 24.99 Qct 0.745 1.500 1.118

91.0-92.0 91.0 92.0 91.50 27.89 Qct 0.420 1.500 0.630

100.5-101.5 100.5 1015 101.00 30.78 Qct 1.117 1.500 1.676
103.0-103.5 103.0 103.5 103.25 31.47 Qct 0.911 1.500 1.367
111.0-112.0 111.0 112.0 111.50 33.99 Qbo 0.393 1.180 0.464
118.7-118.9 118.7 118.9 118.80 36.21 Qbo 0.422 1.180 0.498

Note:Tuff Bulk density from Rogers and Gallaher 1985
Note:Soil Bulk density from DB
MC-3
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Depth (ft)




OXA Interval
Tuff Dry | Leachate Pore H20O| OXA- OXA- OXAswi
wt. (g) (mg/L) |[H20 (mL)|OXA- ug/g (L) (mg) (mg/L) [Interval (m) (g/m2)
50.080 0.150 75.00 0.22 0.00 0.01 46.07 2.286 0.729
50.000 0.010 75.08 0.02 0.00 0.00 6.36 1.524 0.032
49.960 <0.01 75.04 0.00 0.00 0.00 0.00 1.524 0.000
50.010 0.090 75.11 0.14 0.00 0.01 75.39 1.524 0.293
49.960 0.100 75.05 0.15 0.00 0.01 8.74 1.524 0.321
50.130 0.100 75.18 0.15 0.00 0.01 12.55 1.524 0.320
50.170 0.110 75.21 0.16 0.00 0.01 20.02 1.524 0.357
50.000 0.160 75.04 0.24 0.00 0.01 154.03 1.524 0.520
50.110 0.150 75.10 0.22 0.00 0.01 47.67 1.524 0.432
50.130 0.120 75.14 0.18 0.00 0.01 27.21 1.524 0.345
50.130 0.070 75.08 0.10 0.00 0.01 13.89 1.524 0.201
49.930 <0.01 74.92 0.00 0.00 0.00 0.00 1.372 0.000
50.320 <0.01 75.30 0.00 0.00 0.00 0.00 1.219 0.000
50.060 0.030 75.04 0.04 0.00 0.00 7.67 1.981 0.134
50.090 0.010 75.07 0.01 0.00 0.00 3.05 2.134 0.048
50.110 <0.01 75.12 0.00 0.00 0.00 0.00 2.210 0.000
50.040 <0.01 75.01 0.00 0.00 0.00 0.00 2.896 0.000
50.140 <0.01 75.10 0.00 0.00 0.00 0.00 1.829 0.000
50.140 <0.01 75.12 0.00 0.00 0.00 0.00 1.524 0.000
49.980 0.070 74.98 0.11 0.00 0.01 26.72 2.469 0.306
49.920 <0.01 75.00 0.00 0.00 0.00 0.00 1.082 0.000

te

netric Water Content

Gravimetric Water Content (%)







Cum.

OXAswi |Interval 6d| Cum 6d
(9/m2) (m) (m)
0.729 0.016 0.016
0.762 0.005 0.021
0.762 0.005 0.026
1.054 0.004 0.030
1.375 0.037 0.067
1.695 0.025 0.092
2.052 0.018 0.110
2.571 0.003 0.113
3.003 0.009 0.122
3.348 0.013 0.135
3.550 0.014 0.150
3.550 0.002 0.152
3.550 0.023 0.175
3.683 0.017 0.192
3.731 0.016 0.208
3.731 0.025 0.233
3.731 0.018 0.251
3.731 0.031 0.282
3.731 0.021 0.302
4.037 0.011 0.314
4.037 0.005 0.319




MC-3

Upper Lower- |Mid-Depth pb*

Depth (ft) Depth (ft) [ Depth (ft) (ft) Depth (m) Unit 0g (%) (g/cm3) ov (%)
45-55 4.5 55 5.00 1.52 Qal 0.488 1.420 0.692
9.5-10.5 9.5 10.5 10.00 3.05 Qal 0.236 1.420 0.335

14.5-15.5 14.5 15.5 15.00 4.57 Qal 0.238 1.420 0.338

19.5-20.5 19.5 20.5 20.00 6.10 Qal 0.179 1.420 0.255

24.5-255 24.5 255 25.00 7.62 soil 1.719 1.400 2.406

29.5-30.5 29.5 30.5 30.00 9.14 soil 1.195 1.400 1.673

34.5-35.5 34.5 355 35.00 10.67 Qal 0.824 1.420 1.170

39.5-40.5 39.5 40.5 40.00 12.19 Qal 0.156 1.420 0.221

44,5-45.5 445 455 45.00 13.72 Qbtlv 0.472 1.260 0.594

49.5-50.5 49.5 50.5 50.00 15.24 Qbtlv 0.661 1.260 0.833

54.5-55.5 54.5 55.5 55.00 16.76 Qbtlv 0.755 1.260 0.951

59.5-60.5 59.5 60.5 60.00 18.29 Qbtlv 0.112 1.260 0.141

63.5-64.5 63.5 64.5 64.00 19.51 Qct 1.271 1.500 1.906

67.5-68.5 67.5 68.5 68.00 20.73 Qct 0.586 1.500 0.880

76.5-77.5 76.5 77.5 77.00 23.47 Qct 0.492 1.500 0.737

81.5-82.5 815 82.5 82.00 24.99 Qct 0.745 1.500 1.118

91.0-92.0 91.0 92.0 91.50 27.89 Qct 0.420 1.500 0.630

100.5-101.5 100.5 1015 101.00 30.78 Qct 1.117 1.500 1.676
103.0-103.5 103.0 103.5 103.25 31.47 Qct 0.911 1.500 1.367
111.0-112.0 111.0 112.0 111.50 33.99 Qbo 0.393 1.180 0.464
118.7-118.9 118.7 118.9 118.80 36.21 Qbo 0.422 1.180 0.498

sity from Rogers and Gallaher 1985
density from DB Stephens 1994

MC-3
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PO4 Interval
Tuff Dry | Leachate Pore H20 PO4- PO4swi
wt. (g) (mg/L) |H20 (mL)|PO4- ug/g (L) PO4- (mg)| (mg/L) [|interval (m) (g/m2)
50.080 0.261 75.00 0.39 0.00 0.02 80.01 2.286 1.266
50.000 1.009 75.08 151 0.00 0.08 641.92 1.524 3.278
49.960 0.942 75.04 141 0.00 0.07 593.48 1.524 3.061
50.010 1.215 75.11 1.82 0.00 0.09 1017.72 1.524 3.949
49.960 0.833 75.05 1.25 0.00 0.06 72.83 1.524 2.671
50.130 0.738 75.18 1.11 0.00 0.06 92.63 1.524 2.362
50.170 0.768 75.21 1.15 0.00 0.06 139.73 1.524 2.491
50.000 0.399 75.04 0.60 0.00 0.03 383.84 1.524 1.295
50.110 0.849 75.10 1.27 0.00 0.06 269.90 1.524 2.444
50.130 0.837 75.14 1.25 0.00 0.06 189.81 1.524 2.409
50.130 0.693 75.08 1.04 0.00 0.05 137.56 1.524 1.994
49.930 0.766 74.92 1.15 0.00 0.06 1030.79 1.372 1.987
50.320 1.671 75.30 2.50 0.00 0.13 196.80 1.219 4573
50.060 1.906 75.04 2.86 0.00 0.14 487.13 1.981 8.489
50.090 1.248 75.07 1.87 0.00 0.09 380.39 2.134 5.985
50.110 1.409 75.12 2.11 0.00 0.11 283.40 2.210 7.003
50.040 0.801 75.01 1.20 0.00 0.06 285.81 2.896 5.215
50.140 1.191 75.10 1.78 0.00 0.09 159.67 1.829 4.894
50.140 1.697 75.12 2.54 0.00 0.13 279.14 1.524 5.814
49.980 0.369 74.98 0.55 0.00 0.03 140.81 2.469 1.612
49.920 0.280 75.00 0.42 0.00 0.02 99.75 1.082 0.538

—o— Phosphate

—— Gravimetric Water Content

-3

Gravimetric Water Content (%)




Qv




Cum.
PO4swi |Interval 6d| Cum 6d

(g/m2) (m) (m)

1.266 0.016 0.016
4.544 0.005 0.021
7.605 0.005 0.026
11.554 0.004 0.030
14.225 0.037 0.067
16.587 0.025 0.092
19.077 0.018 0.110
20.372 0.003 0.113
22.817 0.009 0.122
25.226 0.013 0.135
27.220 0.014 0.150
29.207 0.002 0.152
33.780 0.023 0.175
42.269 0.017 0.192
48.254 0.016 0.208
55.257 0.025 0.233
60.472 0.018 0.251
65.366 0.031 0.282
71.180 0.021 0.302
72.792 0.011 0.314
73.330 0.005 0.319




MC-3

Upper Lower- |Mid-Depth pb*

Depth (ft) Depth (ft) | Depth (ft) (ft) Depth (m) Unit 0g (%) (g/cm3) ov (%)
45-55 4.5 55 5.00 1.52 Qal 0.488 1.420 0.692
9.5-10.5 9.5 10.5 10.00 3.05 Qal 0.236 1.420 0.335

14.5-15.5 14.5 15.5 15.00 4.57 Qal 0.238 1.420 0.338

19.5-20.5 19.5 20.5 20.00 6.10 Qal 0.179 1.420 0.255

24.5-255 24.5 25.5 25.00 7.62 soil 1.719 1.400 2.406

29.5-30.5 29.5 30.5 30.00 9.14 soil 1.195 1.400 1.673

34.5-35.5 34.5 35.5 35.00 10.67 Qal 0.824 1.420 1.170

39.5-40.5 39.5 40.5 40.00 12.19 Qal 0.156 1.420 0.221

44,5-45.5 445 455 45.00 13.72 Qbtlv 0.472 1.260 0.594

49.5-50.5 49.5 50.5 50.00 15.24 Qbtlv 0.661 1.260 0.833

54.5-55.5 54.5 55.5 55.00 16.76 Qbtlv 0.755 1.260 0.951

59.5-60.5 59.5 60.5 60.00 18.29 Qbtlv 0.112 1.260 0.141

63.5-64.5 63.5 64.5 64.00 19.51 Qct 1.271 1.500 1.906

67.5-68.5 67.5 68.5 68.00 20.73 Qct 0.586 1.500 0.880

76.5-77.5 76.5 77.5 77.00 23.47 Qct 0.492 1.500 0.737

81.5-82.5 81.5 82.5 82.00 24.99 Qct 0.745 1.500 1.118

91.0-92.0 91.0 92.0 91.50 27.89 Qct 0.420 1.500 0.630

100.5-101.5 100.5 1015 101.00 30.78 Qct 1.117 1.500 1.676
103.0-103.5 103.0 103.5 103.25 31.47 Qct 0.911 1.500 1.367
111.0-112.0 111.0 112.0 111.50 33.99 Qbo 0.393 1.180 0.464
118.7-118.9 118.7 118.9 118.80 36.21 Qbo 0.422 1.180 0.498

Note:Tuff Bulk density from Rogers and Gallaher 1985

Note:Soil Bulk density from DB Stephens 1994 MC-:
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Si Interval
Tuff Dry | Leachate Pore H20 Si PW Siswi
wt. (g) (mg/L) | H20 (ml) | Si pg/g (L) Si (mg) (mg/L) [Interval (m) (g/m2)
50.080 20.859 75.00 31.24 0.00 1.56 6406.94 2.286 101.404
50.000 17.615 75.08 26.45 0.00 1.32 11209.37 1.524 57.241
49.960 17.340 75.04 26.04 0.00 1.30 10928.46  1.524 56.361
50.010 16.397 75.11 24.63 0.00 1.23 13735.92  1.524 53.295
49.960 29.414 75.05 44.19 0.00 221 2570.80 1.524 94.274
50.130 30.343 75.18 45.51 0.00 2.28 3807.88 1.524 97.092
50.170 24.276 75.21 36.39 0.00 1.83 4418.19 1.524 78.756
50.000 12.784 75.04 19.19 0.00 0.96 12306.59 1.524 41.519
50.110 20.439 75.10 30.63 0.00 1.53 6495.13 1.524 58.821
50.130 23.070 75.14 34.58 0.00 1.73 5230.99 1.524 66.403
50.130 26.936 75.08 40.34 0.00 2.02 5343.74 1.524 77.467
49.930 17.475 74.92 26.22 0.00 1.31 23509.71  1.372 45.315
50.320 29.596 75.30 44.29 0.00 2.23 3485.72 1.219 80.994
50.060 24.367 75.04 36.53 0.00 1.83 6228.76 1.981 108.547
50.090 24.322 75.07 36.45 0.00 1.83 7415.14 2.134 116.661
50.110 27.596 75.12 41.37 0.00 2.07 5549.33 2.210 137.128
50.040 24.628 75.01 36.92 0.00 1.85 8787.37 2.896 160.345
50.140 30.796 75.10 46.13 0.00 231 4128.22 1.829 126.534
50.140 28.534 75.12 42.75 0.00 2.14 4692.43 1.524 97.727
49.980 20.691 74.98 31.04 0.00 1.55 7898.19 2.469 90.432
49.920 20.925 75.00 31.44 0.00 1.57 7445.77 1.082 40.139

>-3
] -3
—e— Fluoride

—— Gravimetric Water Content

Gravimetric Water Content (%)




iepth (ft)




Cum.
Siswi |Interval 6d| Cum 6d

(g/m2) (m) (m)

101.404 0.016 0.016
158.645 0.005 0.021
215.006 0.005 0.026
268.301 0.004 0.030
362.575 0.037 0.067
459.667 0.025 0.092
538.422 0.018 0.110
579.942 0.003 0.113
638.763 0.009 0.122
705.166 0.013 0.135
782.632 0.014 0.150
827.947 0.002 0.152
908.942 0.023 0.175
1017.489 0.017 0.192
1134.150 0.016 0.208
1271.278  0.025 0.233
1431.623  0.018 0.251
1558.158 0.031 0.282
1655.885  0.021 0.302
1746.317 0.011 0.314
1786.456  0.005 0.319




MC-3

Upper Lower- |Mid-Depth pb*

Depth (ft) Depth (ft) [ Depth (ft) (ft) Depth (m) Unit 0g (%) (g/cm3) ov (%)
45-55 4.5 55 5.00 1.52 Qal 0.488 1.420 0.692
9.5-10.5 9.5 10.5 10.00 3.05 Qal 0.236 1.420 0.335

14.5-15.5 14.5 15.5 15.00 4.57 Qal 0.238 1.420 0.338

19.5-20.5 19.5 20.5 20.00 6.10 Qal 0.179 1.420 0.255

24.5-255 24.5 255 25.00 7.62 soil 1.719 1.400 2.406

29.5-30.5 29.5 30.5 30.00 9.14 soil 1.195 1.400 1.673

34.5-35.5 34.5 355 35.00 10.67 Qal 0.824 1.420 1.170

39.5-40.5 39.5 40.5 40.00 12.19 Qal 0.156 1.420 0.221

44,5-45.5 445 455 45.00 13.72  Qbtlv 0.472 1.260 0.594

49.5-50.5 49.5 50.5 50.00 15.24 Qbtlv 0.661 1.260 0.833

54.5-55.5 54.5 55.5 55.00 16.76 Qbtlv 0.755 1.260 0.951

59.5-60.5 59.5 60.5 60.00 18.29 Qbtlv 0.112 1.260 0.141

63.5-64.5 63.5 64.5 64.00 19.51 Qct 1.271 1.500 1.906

67.5-68.5 67.5 68.5 68.00 20.73 Qct 0.586 1.500 0.880

76.5-77.5 76.5 77.5 77.00 23.47 Qct 0.492 1.500 0.737

81.5-82.5 815 82.5 82.00 24.99 Qct 0.745 1.500 1.118

91.0-92.0 91.0 92.0 91.50 27.89 Qct 0.420 1.500 0.630

100.5-101.5 100.5 1015 101.00 30.78 Qct 1.117 1.500 1.676
103.0-103.5 103.0 103.5 103.25 31.47 Qct 0.911 1.500 1.367
111.0-112.0 111.0 112.0 111.50 33.99 Qbo 0.393 1.180 0.464
118.7-118.9 118.7 118.9 118.80 36.21  Qbo 0.422 1.180 0.498

Note:Tuff Bulk density from Rogers and Gallaher 1985
Note:Soil Bulk density from DB Stephens 1994 MC-3

8000.00 -
7000.00 +
6000.00 -
5000.00 -
4000.00 +

3000.00 -

Porewater SO4- (mg/L)

2000.00 +

1000.00 -



1000.00 V

0.00
o

20
40
60

Dep



S04 Interval
Tuff Dry | Leachate Pore H20 S04- SO4swi
wt. (g) (mg/L) |H20 (mL)|SO4- ug/g (L) SO4- (mg)| (mg/L) [interval (m) (g/m2)
50.080 5.366 75.00 8.04 0.00 0.40 1648.19 2.286 26.086
50.000 10.963 75.08 16.46 0.00 0.82 6976.41 1.524 35.625
49.960 2.840 75.04 4.27 0.00 0.21 1789.83 1.524 9.231
50.010 0.380 75.11 0.57 0.00 0.03 318.20 1.524 1.235
49.960 0.752 75.05 1.13 0.00 0.06 65.71 1.524 2.410
50.130 0.445 75.18 0.67 0.00 0.03 55.84 1.524 1.424
50.170 0.199 75.21 0.30 0.00 0.01 36.16 1.524 0.645
50.000 0.069 75.04 0.10 0.00 0.01 66.49 1.524 0.224
50.110 0.143 75.10 0.21 0.00 0.01 45.58 1.524 0.413
50.130 0.115 75.14 0.17 0.00 0.01 26.05 1.524 0.331
50.130 0.156 75.08 0.23 0.00 0.01 30.99 1.524 0.449
49.930 0.237 74.92 0.35 0.00 0.02 318.28 1.372 0.613
50.320 1.051 75.30 1.57 0.00 0.08 123.81 1.219 2.877
50.060 0.804 75.04 1.21 0.00 0.06 205.60 1.981 3.583
50.090 0.281 75.07 0.42 0.00 0.02 85.61 2.134 1.347
50.110 0.465 75.12 0.70 0.00 0.03 93.57 2.210 2.312
50.040 0.708 75.01 1.06 0.00 0.05 252.78 2.896 4.613
50.140 0.885 75.10 1.33 0.00 0.07 118.62 1.829 3.636
50.140 0.684 75.12 1.02 0.00 0.05 112.40 1.524 2.341
49.980 0.671 74.98 1.01 0.00 0.05 256.14 2.469 2.933
49.920 0.854 75.00 1.28 0.00 0.06 303.88 1.082 1.638

MC-3
-3
—e— Sulfate

—— Gravimetric Water Content

|
T
[N)
Gravimetric Water Content (%)




— OVT

- 0cT

- 00T

- 08

Depth (ft)

- 09



Cum.

SO4swi | Interval 6d

(g/m2) (m) Cum 6d (m)
26.086 0.016 0.016
61.711 0.005 0.021
70.942 0.005 0.026
72.177 0.004 0.030
74.586 0.037 0.067
76.010 0.025 0.092
76.655 0.018 0.110
76.879 0.003 0.113
77.292 0.009 0.122
77.623 0.013 0.135
78.072 0.014 0.150
78.685 0.002 0.152
81.562 0.023 0.175
85.145 0.017 0.192
86.492 0.016 0.208
88.804 0.025 0.233
93.417 0.018 0.251
97.053 0.031 0.282
99.393 0.021 0.302
102.326 0.011 0.314
103.964 0.005 0.319




MC-2 Paste New Data in Row 59 Column 1 date

SAMPLE/ft DESCRIPTION H20 content% Dry wt. DI Added MM/DD/YY
2.5-3.5 MC-2 0.577 50.020 75.260 6/5/05
7.5-8.5 MC-2 0.326 49.980 75.230 6/5/05
17.5-18.5 MC-2 1.695 50.240 75.240 6/5/05
27.5-28.5 MC-2 1.064 50.170 75.200 6/5/05
47.5-48.5 MC-2 2.973 50.250 75.190 6/5/05
57.5-58.5 MC-2 2.111 50.120 75.210 6/5/05
91.5-92.0 MC-2 10.857 49.990 75.020 6/5/05
106.0-107.0 MC-2 0.349 49.980 75.050 6/5/05
124.0-124.5 MC-2 0.486 49.970 74.960 6/5/05
161.2-161.5 MC-2 0.579 50.000 75.000 6/5/05
0 0 0.000 0.000 0.000 1/0/00
0 0 0.000 0.000 0.000 1/0/00
0 0 0.000 0.000 0.000 1/0/00
0 0 0.000 0.000 0.000 1/0/00
0 0 0.000 0.000 0.000 1/0/00
0 0 0.000 0.000 0.000 1/0/00
0 0 0.000 0.000 0.000 1/0/00
0 0 0.000 0.000 0.000 1/0/00
0 0 0.000 0.000 0.000 1/0/00
0 0 0.000 0.000 0.000 1/0/00
0 0 0.000 0.000 0.000 1/0/00
0 0 0.000 0.000 0.000 1/0/00
0 0 0.000 0.000 0.000 1/0/00
0 0 0.000 0.000 0.000 1/0/00
0 0 0.000 0.000 0.000 1/0/00
0 0 0.000 0.000 0.000 1/0/00
0 0 0.000 0.000 0.000 1/0/00
0 0 0.000 0.000 0.000 1/0/00
0 0 0.000 0.000 0.000 1/0/00
0 0 0.000 0.000 0.000 1/0/00
0 0 0.000 0.000 0.000 1/0/00
0 0 0.000 0.000 0.000 1/0/00
0 0 0.000 0.000 0.000 1/0/00
0 0 0.000 0.000 0.000 1/0/00
0 0 0.000 0.000 0.000 1/0/00
0 0 0.000 0.000 0.000 1/0/00
0 0 0.000 0.000 0.000 1/0/00
0 0 0.000 0.000 0.000 1/0/00
0 0 0.000 0.000 0.000 1/0/00
0 0 0.000 0.000 0.000 1/0/00
0 0 0.000 0.000 0.000 1/0/00
0 0 0.000 0.000 0.000 1/0/00
0 0 0.000 0.000 0.000 1/0/00
0 0 0.000 0.000 0.000 1/0/00
0 0 0.000 0.000 0.000 1/0/00
0 0 0.000 0.000 0.000 1/0/00
0 0 0.000 0.000 0.000 1/0/00
0 0 0.000 0.000 0.000 1/0/00
0 0 0.000 0.000 0.000 1/0/00



SAMPLE/FT

CAMO-05-60666
CAMO-05-60667
CAMO-05-60668
CAMO-05-60669
CAMO-05-60670
CAMO-05-60671
CAMO-05-60672
CAMO-05-60673
CAMO-05-60674
CAMO-05-60675

Save the file with a different name. After pasting data Ctrl-Shift U

temp
ID
22
23
24
25
26
27
29
30
31
32

MC-2
MC-2
MC-2
MC-2
MC-2
MC-2
MC-2
MC-2
MC-2
MC-2

0.000

DESCR

0.000

depthFt

2
7

17.
27.
47.
57.
91.
106.
124.

161

.5-3.5
.5-8.5
5-18.
5-28.
5-48.
5-58.
5-92.
0-107.0
0-124.5
.2-161.5

o U1 Ul Ul ;m

0.000

date
MMDDYY
Jun-05
Jun-05
Jun-05
Jun-05
Jun-05
Jun-05
Jun-05
Jun-05
Jun-05
Jun-05

1/0/00

runs tk

conte

ER
Regt#
3369S
3369S
3369S
3369S
3369S
3369S
3369S
3369S
3369S
3369S



+ 4+ + + + +

+

Acetate

ppm

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

Al

ppm
0.0322
0.2432
0.6220
0.1110
0.8907
2.0114
0.1960
0.3489
0.2602
0.2996
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

ppm
0.1943
0.1398
0.2820
0.1661
0.1927
0.1455
0.0914
0.0726
0.2002
0.1477
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

Ca

ppm
25.4031
14.5876
11.8022
15.6559
7.7943
2.1660
1.3037
0.6402
3.3600
3.9237
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

c1

ppm
1.0174
1.1161
0.7825
3.1244
2.7140
0.9678
1.0279
0.6556
0.5925
0.6256
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

c103
ppm
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

clo4
ppm
<0.005
<0.005
<0.005
<0.005
<0.005
<0.001
<0.001
<0.001
<0.001
<0.002
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

COo3
ppm
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

ppm
0.2087
0.2475
2.0568
1.1131
0.7422
1.2883
1.0839
1.3493
0.5751
0.9399
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000



0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

1e Update Macro and prints the desired worksheets
nt Measured in accordance with ASTM D2216-90 Weight loss divided by dried sample v

H20
content Bulk density H20 Ag Acetate Al As B Ba
% gm/cm3 gm/gm ug/g ng/g ug/g na/g ug/g na/g

0.58 --- 0.006 —-- --- 8.39 --- --- -—-
0.33 --- 0.003 --- --- 112 --- --- ---
1.69 --- 0.017 —-- --- 55.0 --- --- -—-
1.06 --- 0.011 --- -- 15.6 -—- --- --
2.97 --- 0.029 —-- --- 44 .8 --- --- -—-
2.11 --- 0.021 --- --- 143 -—- --- -—-
10.86 --- 0.098 —-- --- 2.71 --- --- -—-
0.35 --- 0.003 --- -- 150 -—- --- -—-
0.49 --- 0.005 —-- --- 80.4 --- --- -—-
0.58 --- 0.006 --- -- 77.7 -—- --- --



Fe

ppm
0.0473
0.1389
0.3420
0.0584
0.4519
0.8959
0.0928
0.3166
0.1045
0.1032
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

+ 4+ + + + +

+

Formate

ppm

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

HCO3
ppm
80.0000
51.0000
51.6000
67.5000
42.5000
16.2667
9.9125
10.2683
12.6067
21.1467
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

K

ppm
6.5306
4.6132
2.0869
2.9154
4.2833
2.4876
3.3880
1.5880
15.5775
13.4403
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

Mg

ppm
4.4525
2.7199
1.7993
2.4643
1.4271
0.5766
0.2196
0.1497
0.6043
0.7176
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

Mn

ppm
0.7400
0.3421
0.0049
0.0051
0.0066
0.0079
0.0066
0.0090
0.0207
0.0113
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

Na

ppm
5.8762
5.1606
8.4088
9.7426
9.5089
7.0477
5.7249
4.9734
9.5077
10.7493
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

NO2
ppm
10.4000
4.6400
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
0.3200
0.1400
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

NO3

ppm
1.6588
3.7537
0.0159
0.0146
0.0167
0.0220
0.0136
0.4438

<0.01

0.0141
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000



0.0000

0.0000

Br
ug/g
50.6
64.6
24.9
23.4
9.70
10.3
1.26
31.2
61.8
38.3

0.0000

Ca
ng/g
6622
6743
1043
2205

392
154
18.0
275
1038
1017

0.0000

0.0000

c1
ng/g
265
516
69.1
440
137
68.8
14.2
282
183
162

0.0000

Cclo3

wa/g
<0.

<0.
<0.
<0.
<0.
<0.
<0.
<0.
<0.
<0.

[

PR R R R P R R R

0.0000

N
o
R W oo Ul w

<0.02

<0.3
<0.6

0.0000

0.0000



Oxalate
ppm
0.1300
0.0400
0.1200
0.1600
<0.01
0.0300
0.3200
<0.01

0.3600
0.3100
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

PO4

ppm
0.3407
0.6885
0.8607
1.7626
2.4705
2.5660
0.6991
4.0991
0.1703
0.1695
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

Si

ppm
19.0057
15.6350
27.0463
22.7549
25.7992
25.0199
18.6909
15.0839
18.7756
22.9691
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

S04

ppm
8.8391
4.9665
4.1046
5.6523
3.7508
1.6347
0.5730
0.8271
2.0462
1.2001
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000



0.0000

0.0000

0.0000

0.0000

vg/g
54 .4

114
182
157
37.4
91.6
15.0
580
178
244

Fe Formate

na/g
12.3

64.2
30.2
8.22
22.7
63.7
1.28

136
32.3
26.8

vg/g

HCO3
na/g

Hg
ng/g

na/g
1702

2132
184
411
216
177

46.8
683

4811

3485



Mg Mn Mo Na Ni NO2 NO3 d15N

vg/g na/g vg/g ng/g vg/g na/g ng/g from NO3
1161 193 - 1532 - 2711 432 -
1257 158 --- 2385 --- 2145 1735 -
159 0.43 - 743 - <1 1.41 -
347 0.71 --- 1372 --- <2 2.05 -—-
71.8 0.33 - 479 - <1 0.84 -
41.0 0.56 - 501 - <1 1.56 -—-
3.04 0.09 - 79.1 - <0.2 0.19 -
64.3 3.85 - 2138 - <5 191 ---
187 6.38 - 2936 - 98.8 <3 -
186 2.92 - 2787 - 36.3 3.66 -—-



OH Oxalate
ng/g

na/g

33.

18
10
22

9
.5
.6
.5
<1l

.13

4.42

<5

111
80.4

Pb
na/g

PH
units

PO4

na/g
88.8

318
76.1
248
124
182
9.66
1762
52.6
43.9

Rb
vg/g

Sb
na/g

Se
vg/g

si
ng/g
4954
7227
2390
3205
1299
1778

258
6485
5798
5955



S04

vg/g
2304

2296
363
796
189
116

7.92
356
632
311

Sn
na/g

Sr
vg/g

Th
na/g

Ti
vg/g

T1
na/g

U
vg/g

Vv
na/g



Wet wt.

gms

Dry

50.
49.

50
50
50
50

49.
49.
49.
50.

wt.
gms
02
98
.24
.17
.25
.12
99
98
97
00

flask
gms

flask+s
amp
gms

After
drying
gms

DI

added

75
75
75
75
75

gms
.26
.23
.24
.20
.19
75.
75.
75.
74 .
75.

21
02
05
96
00



Acetate
ppm

+ o+ 4+ + o+ 4+

+

0.

O O O O N O o O o

Al
ppm
032

.24
.62
L11
.89
.01
.20
.35
.26
.30

O O O O O o o o o o

Br
ppm
.19
.14
.28
.17
.19
.15
.09
.07
.20
.15

Ca
ppm
25.4
14.6
11.8

.79
.17
.30
.64
.36
.92

w W o N3



O OO ONWwWOHRHRH

cl
ppm
.02
.12
.78
.12
.71
.97
.03
.66
.59
.63

Cclo3

<0.
<0.
<0.
<0.
<0.
<0.
<0.
<0.
<0.
<0.

ppm
01

01
01
01
01
01
01
01
01
01

<0.
<0.
<0.
<0.
<0.
<0.
<0.
<0.

<0

<0.

Ccl04
ppm
005
005
005
005
005
001
001
001
.001
002

O O O O O O o o o o

OO Rr KFHPFEF OKFEDNDOO



O O O O O o o o o o

Fe Formate

ppm
.05

.14
.34
.06
.45
.90
.09
.32
.10
.10

ppm

+ o+ o+ o+ o+ o+

+

HCO3

80.
51.
51.
67.
42.
16.

10.
12.
21.

P o0 W W W Ul U1 oy © O

P W NS NN O
N
[e0]

O O O O O K NMNRENB

Mg
ppm
.45
.72
.80
.46
.43
.58
.22
.15
.60
.72

O O O O O O o o

Mn
ppm
0.74
0.34
.005
.005
.007
.008
.007
.009
.021
.011



= o P U1 9 WV WOV o Ul U

Na Ni NO2 NO3 d15N OH Oxalate Pb pH

ppm ppm ppm ppm from NO3 ppm ppm ppm units
.88 --- 10.4 1.66 --- 0.13 --- 6.30
.16 --- 4.64 3.75 --- 0.04 --- 6.50
.41 --- <0.01 0.02 --- 0.12 --- 7.40
.74 --- <0.01 0.01 --- 0.16 --- 7.34
.51 --- <0.01 0.02 --- <0.01 --- 7.22
.05 --- <0.01 0.02 --- 0.03 --- 7.51
.72 --- <0.01 0.01 --- 0.32 --- 7.79
.97 --- <0.01 0.44 --- <0.01 --- 7.40
.51 --- 0.32 <0.01 --- 0.36 --- 7.25
0.7 --- 0.14 0.01 --- 0.31 --- 7.49



O O ONNEKE O O O

PO4
ppm
.34
.69
.86
.76
.47
.57
.70
.10
.17
.17

19.
15.
27.
22.
25.
25.
18.
15.
18.
23.

O 0 J O o 0w o o o

H N O oOBRr WwWu b b o



NH4
ppm comments d
--- Unknown peak @ 6.

--- Unknown peak @ 5.
--- Unknown peak @ 5.



electro
nic mail
ate sent date sent
.05

.82

.82
.82

Ba corr
for Na

ppm



MC-2

Iso_Depth (ftj  d180  dD_Depth (ft) dD
9.9 -10.980 9.9 -80.950
9.9 9.9 -81.265

20.3  -9.766 20.3 -77.504
30.7 -8.971 30.7 -75.947
30.7  -9.025 30.7 -75.561
30.7 30.7 -74.705
30.7 30.7 -77.218
30.7 30.7 -76.622
30.7 30.7 -76.436
40.0 -10.914 40.0 -82.640
40.0 -10.926 40.0
50.1 -13.250 50.1 -91.588
50.1 -13.540 50.1
62.4 -12.583 62.4 -83.844
62.4 62.4 -83.848
75.0  -9.937 75.0 -76.838
90.3 -11.281 90.3 -77.809
100.1 -10.709 100.1 -82.438
125.3  -8.766 125.3 -79.194
150.1 -10.972 150.1 -78.688
175.3 -10.532 175.3 -74.305
200.3  -9.683 200.3 -71.724
200.3 200.3 -71.488
225.3  -10.193 225.3 -78.126
225.3 -10.242 225.3
250.3  -9.784 250.3 -74.048
275.8 -11.276 275.8 -79.850
300.1 -11.691 300.1 -79.895
349.9 -11.621 349.9 -82.619
394.9 -10.951 394.9 -79.077



Sample Number

GWO01-04-52716 GW01-04-
GWO01-04-52716 GW01-04-
GWO01-04-52717 GW01-04-
GWO01-04-52718 GW01-04-
GWO01-04-52718 GW01-04-
GWO01-04-52718 GW01-04-
GWO01-04-52718 GW01-04-
GWO01-04-52718 GW01-04-
GWO01-04-52718 GW01-04-
GWO01-04-52719 GW01-04-
GWO01-04-52719 GW01-04-
GWO01-04-52720 GW01-04-
GWO01-04-52720 GW01-04-
GWO01-04-52731 GW01-04-
GWO01-04-52731 GW01-04-
GWO01-04-52721 GW01-04-
GWO01-04-52732 GW01-04-
GWO01-04-52722 GW01-04-
GWO01-04-52723 GW01-04-
GWO01-04-52724 GW01-04-
GWO01-04-52725 GW01-04-
GWO01-04-52726 GW01-04-
GWO01-04-52726 GW01-04-
GWO01-04-52727 GW01-04-
GWO01-04-52727 GW01-04-
GWO01-04-52728 GW01-04-
GWO01-04-52729 GW01-04-
GWO01-04-52730 GW01-04-
GWO01-04-52733 GW01-04-
GWO01-04-52734 GW01-04-

ok
ok
ok
ok
ok
ok
ok
ok
ok
ok
ok
ok
ok
ok
ok
ok
ok
ok
ok
ok
ok
ok
ok
ok
ok
ok
ok
ok
ok
ok

Depth Range

9.
9.
19.
29.
29.
29.
29.
29.
29.
39.
39.
49.
49.
61.
61.
74 .
89.

99.
124.
149.
174.
199.
199.
224.
224.
249.
275.
299.
349.
394.

0-10.
0-10.
0-21.
0-32.
0-32.
0-32.
0-32.
0-32.
0-32.
0-40.
0-40.
0-51.
0-51.
0-63.
0-63.
0-76.
0-91.
0-101.
0-126.
0-151.
0-176.
0-201.
0-201.
0-226.
0-226.
0-251.
0-276.
0-301.
0-350.
0-395.

0 oo N UL U UTUTUTUTUTNDOERE UTO N F OVUOUWWWWWW o o

Upper Lower- |Mid-Depth

Depth (ft) | Depth (ft) (ft) Depth (m)
9.0 10.8 9.9 3.0
9.0 10.8 9.9 3.0
19.0 21.5 20.3 6.2
29.0 32.3 30.7 9.3
29.0 32.3 30.7 9.3
29.0 32.3 30.7 9.3
29.0 32.3 30.7 9.3
29.0 32.3 30.7 9.3
29.0 32.3 30.7 9.3
39.0 40.9 40.0 12.2
39.0 40.9 40.0 12.2
49.0 51.1 50.1 15.3
49.0 51.1 50.1 15.3
61.0 63.7 62.4 19.0
61.0 63.7 62.4 19.0
74.0 76.0 75.0 22.9
89.0 91.5 90.3 27.5
99.0 101.1 100.1 30.5
124.0 126.6 125.3 38.2
149.0 151.2 150.1 45.8
174.0 176.5 175.3 53.4
199.0 201.5 200.3 61.0
199.0 201.5 200.3 61.0
224.0 226.5 225.3 68.7
224.0 226.5 225.3 68.7
249.0 251.5 250.3 76.3
275.0 276.5 275.8 84.0
299.0 301.2 300.1 91.5
349.0 350.8 349.9 106.6
394.0 395.8 394.9 120.4




0.487934

0.79658



6180
-10.980

-9.766
-8.971
-9.025

10.914
10.926
13.250
13.540
12.583

-9.937
11.281
10.709

-8.766
10.972
10.532

-9.683

-10.193
-10.242

-0.784
-11.276
-11.691
-11.621
-10.951

s.d.
0.141

0.176
0.056
0.097

0.141
0.168
0.167
0.155
0.130

0.141
0.154
0.142
0.089
0.168
0.156
0.107

0.134
0.305
0.108
0.143
0.084
0.144
0.135

6D
-80.950
-81.265
-77.504
-75.947
-75.561
-74.705
-77.218
-76.622
-76.436
-82.640

-01.588

-83.844
-83.848
-76.838
-77.809
-82.438
-79.194
-78.688
-74.305
-71.724
-71.488
-78.126

-74.048
-79.850
-79.895
-82.619
-79.077

s.d.
0.279
0.187
0.117
0.312
0.410
0.393
0.255
0.251
0.174
0.119

0.379

0.192
0.171
0.163
0.187
0.155
0.240
0.290
0.178
0.230
0.208
0.222

0.313
0.187
0.196
0.197
0.309



"official" bulk densities to use for anion calculations
Most values from Rogers and Gallaher, 1985

Qal
Qbo
Qbog
Qbtlg
Qbtlv
Qbt2
Qbt3
Qbt4
Qbtsank
Qct
soil
Th 4
Tpf

1.42
1.18
1.25
1.13
1.26
1.46
1.25 Used 1.25 nonwelded from R&G, 1.65 for TA-49 welded
1.73
1.25
1.5
1.4
2.96
1.55



Upper Lower- [Mid-Depth

Depth (ft) | Depth (ft) (ft) Interval (ft)|Interval (m)

0 3.8
7.6 8 7.8 4.2 1.3
8 8.3 8.15 2.25 0.7
12.2 125 12.35 5.85 1.8
19.7 20 19.85 5.55 1.7
23.3 23.6 23.45 4.15 1.3
28 28.3 28.15 3.35 1.0
30 30.3 30.15 6.6 2.0
41.2 41.5 41.35 8.6 2.6
47.2 47.5 47.35 5.2 1.6
51.6 51.9 51.75 5 15
57.2 57.5 57.35 4.55 1.4
60.7 61 60.85 3 0.9
63.2 63.5 63.35 3.25 1.0
67.2 67.5 67.35 4 1.2
71.2 71.5 71.35 4.4 1.3
76 76.5 76.25 5.1 1.6
81.2 81.5 81.35 4.9 15
86 86.3 86.15 4.1 1.2
89.4 89.7 89.55 3.5 1.1
93 93.3 93.15 6.3 1.9
102 102.3 102.15 6.5 2.0
106 106.3 106.15 6 1.8
114 114.3 114.15 6.75 2.1
119.5 119.8 119.65 4.25 1.3
122.5 122.8 122.65 3.25 1.0
126 126.3 126.15 3.75 1.1
130 130.3 130.15 3.75 1.1
133.5 133.8 133.65 3 0.9
136 136.3 136.15 3.25 1.0
140 140.3 140.15 4 1.2
144 144.3 144.15 3.5 1.1
147 147.3 147.15 3.25 1.0
150.5 150.8 150.65 3.25 1.0
153.5 153.8 153.65 4.15 1.3
158.8 159.1 158.95 5 15
163.5 163.8 163.65 4.6 1.4
168 168.3 168.15 4.75 1.4
173 173.3 173.15 30.75 9.4
229.5 229.8 229.65 28.4 8.7

229.8



MC-2 Anion Pore Water Concentration Estimates MC-2 Anion Pore Water Concentration Estimates
Depth | Depth Br- Cl- CLO3- [ CLO4- F- NO2- NO3- |[Oxalate| PO4--- SO4-- Al Ca Fe Depth HCO3 Mg Mn Na Si
(ft) m) [(mg/L)| (mg/L) | (ug/L) | (ug/L) [(mg/L)| (mg/L) | (mg/L) | (mg/L) | (mg/L) | (mg/L) | (mg/L)| (mg/L) | (mg/L) | (m) | (mg/L) [K(mg/L)] (mg/L) | (mg/L) | (mg/L) | (mg/L)
3.00 | 091 | 50.64 | 265.21 | BD BD | 54.41 | 2710.94 | 432.38 BD 88.80 | 2304.06| 8.39 |6621.77| 12.33 | 0.91 | 20853.41 | 1702.32 | 1160.62 | 192.90 | 1531.75 | 4954.18
8.00 2.44 | 64.64 | 515.94 BD BD |114.41| 2144.86 | 1735.14 BD 318.27 | 2295.77 | 112.43 | 6743.17 | 64.18 2.44 | 23574.96 | 2132.48 | 1257.29 | 158.12 | 2385.49 | 7227.33
18.00 | 5.49 | 24.92 | 69.15 BD BD | 181.77 BD 1.41 BD 76.07 362.75 | 54.97 | 1043.02 | 30.22 5.49 | 4560.15 | 184.43 | 159.01 0.43 743.12 | 2390.22
28.00 | 8.53 | 23.39 | 440.06 BD BD | 156.78 BD 2.05 BD 248.26 796.12 | 15.63 | 2205.11 | 8.22 8.53 | 9507.28 | 410.64 | 347.10 0.71 | 1372.23 | 3204.99
48.00 | 14.63 | 9.70 | 136.61 | BD BD | 37.36 BD 0.84 BD 124.35 | 188.79 | 44.83 | 392.31 | 22.74 | 14.63 | 2139.16 | 21559 | 71.83 0.33 | 478.62 | 1298.56
58.00 | 17.68 | 10.34 | 68.78 BD BD 91.56 BD 1.56 BD 182.36 116.17 | 142.95 | 153.93 | 63.67 | 17.68 | 1156.05 | 176.79 | 40.98 0.56 500.87 | 1778.14
91.75 | 27.97 | 1.26 | 14.21 BD BD | 14.98 BD 0.19 BD 9.66 7.92 271 18.02 1.28 | 27.97 | 137.01 46.83 3.04 0.09 79.13 | 258.34
106.50 | 32.46 | 31.22 | 281.86 BD BD | 580.05 BD 190.79 BD 1762.22 | 355.55 | 149.98 | 275.20 | 136.11 | 32.46 | 4414.35 | 682.69 64.34 3.85 | 2138.06 | 6484.56
124.25| 37.87 | 61.84 | 182.97 | BD BD |177.60| 98.83 BD BD 52.59 631.94 | 80.37 | 1037.67 | 32.28 | 37.87 | 3893.34 | 4810.81 | 186.64 | 6.38 | 2936.29 | 5798.50
161.35| 49.18 | 38.30 | 162.21 BD BD |243.69| 36.30 3.66 BD 43.95 311.16 | 77.69 | 1017.29 | 26.76 | 49.18 | 5482.69 | 3484.67 | 186.04 2.92 | 2786.98 | 5955.20
BD-below detection BD-below detection




MC-2

Upper Lower- |Mid-Depth

Depth (ft) Depth (ft) | Depth (ft) (ft) Depth (m) Unit 0g (%)
2.5-35 2.5 35 3.00 0.91 Qal 0.577
7.5-8.5 7.5 8.5 8.00 2.44 Qal 0.326
17.5-18.5 17.5 18.5 18.00 5.49 Qal 1.695
27.5-28.5 27.5 28.5 28.00 8.53 Qal 1.064
47.5-48.5 47.5 48.5 48.00 14.63 Qal 2.973
57.5-58.5 57.5 58.5 58.00 17.68 Qal 2111
91.5-92.0 91.5 92.0 91.75 27.97 Qct 10.857
106.0-107.0 106.0 107.0 106.50 32.46 Qct 0.349
124.0-124.5 124.0 1245 124.25 37.87 Qbo 0.486
161.2-161.5 161.2 161.5 161.35 49.18 Qbo 0.579

Note:Tuff Bulk density from Rogers and Gallaher 1985
Note:Soil Bulk density from DB Stephens 1994

vater Al (mg/L)

MC-2
160.00 -
140.00 -
120.00 -
100.00 -
80.00 -

pb*
(g/cm3)
1.420
1.420
1.420
1.420
1.420
1.420
1.500
1.500
1.180
1.180

ov (%)
0.820
0.462
2.406
1.511
4.221
2.998
16.286
0.524
0.573
0.683

—&— Aluminum

—l— Gravimetric Water Content

\

—e

Al

Tuff Dry | Leachate

wt. (g)
50.020

49.980
50.240
50.170
50.250
50.120
49.990
49.980
49.970
50.000

18
16
14
12

10

ic Water Content (%)

(mg/L)
0.0322
0.2432
0.6220
0.1110
0.8907
2.0114
0.1960
0.3489
0.2602
0.2996

H20 (ml)

75.26
75.23
75.24
75.20
75.19
75.21
75.02
75.05
74.96
75.00




Porewat:

-8
60.00 -
-6
40.00 -
— 4
20.00 - o
—
0.00 T T T T T T T T T T 0
0 20 40 60 80 100 120 140 160 180

Depth (ft)

Gravimetric \




Interval Cum.
Pore H20 Al PW Alswi Alswi |Interval 6d
Al pug/g (L) Al (mg) (mg/L) [interval (m) (g/m2) (g/m2) (m) Cum 6d (m)
0.05 0.00 0.00 8.39 1.676 0.115 0.115 0.014 0.014
0.37 0.00 0.02 112.43 2.286 1.188 1.304 0.011 0.011
0.93 0.00 0.05 54,97 3.048 4.032 5.335 0.073 0.073
0.17 0.00 0.01 15.63 4572 1.080 6.415 0.069 0.069
1.33 0.00 0.07 44.83 4,572 8.653 15.068 0.193 0.193
3.02 0.00 0.15 142.95 6.706 28.740 43.808 0.201 0.201
0.29 0.01 0.01 2.71 7.315 3.228 47.037 1.191 1.191
0.52 0.00 0.03 149.98 5.029 3.952 50.988 0.026 0.026
0.39 0.00 0.02 80.37 8.336 3.840 54.828 0.048 0.048
0.45 0.00 0.02 77.69 5.685 3.015 57.843 0.039 0.039




MC-2

Upper Lower- |Mid-Depth pb*

Depth (ft) Depth (ft) | Depth (ft) (ft) Depth (m) Unit 0g (%) (g/cm3)
2.5-35 2.5 35 3.00 0.91 Qal 0.577 1.420
7.5-8.5 7.5 8.5 8.00 2.44 Qal 0.326 1.420
17.5-18.5 17.5 18.5 18.00 5.49 Qal 1.695 1.420
27.5-28.5 27.5 28.5 28.00 8.53 Qal 1.064 1.420
47.5-48.5 475 48.5 48.00 14.63 Qal 2.973 1.420
57.5-58.5 57.5 58.5 58.00 17.68 Qal 2111 1.420
91.5-92.0 91.5 92.0 91.75 27.97 Qct 10.857 1.500
106.0-107.0 106.0 107.0 106.50 32.46 Qct 0.349 1.500
124.0-124.5 124.0 1245 124.25 37.87 Qbo 0.486 1.180
161.2-161.5 161.2 161.5 161.35 49.18 Qbo 0.579 1.180

Note:Tuff Bulk density from Rogers and Gallaher 1985
Note:Soil Bulk density from DB Stephens 1994
milliters

MC-2
70.00 -

—o— Bromide

60.00 - . .
—— Gravimetric Watt

50.00 -

40.00 +

30.00 -

Porewater Br- (mg/L)

20.00 -

10.00 +

0.00 - \ \ \ \ \ \

Depth (ft)




Br

Tuff Dry | Leachate

ov (%) wt. (9) (mg/L) | H20 (ml)
0.820 50.020 0.194 75.26
0.462 49.980 0.140 75.23
2.406 50.240 0.282 75.24
1.511 50.170 0.166 75.20
4,221 50.250 0.193 75.19
2.998 50.120 0.146 75.21
16.286 49.990 0.091 75.02
0.524 49.980 0.073 75.05
0.573 49.970 0.200 74.96
0.683 50.000 0.148 75.00
— 18
lide
+— 16
imetric Water Content
+14 _
/ g
+12 §
=
@]
+10°
o
s
4 8 o
g
4+~ 6 £
3
o
— 4
+ 2
— —
\ \ + 0
< N < N
) E2 %® S

Br- pg/g
0.29
0.21
0.42
0.25
0.29
0.22
0.14
0.11
0.30
0.22

Pore H20
L)
0.00
0.00
0.00
0.00
0.00
0.00
0.01
0.00
0.00
0.00

Br- (mg)
0.01
0.01
0.02
0.01
0.01
0.01
0.01
0.01
0.02
0.01

Br- PW
(mg/L)
50.64
64.64
24.92
23.39
9.70
10.34
1.26
31.22
61.84
38.30

Interval (m
1.676
2.286
3.048
4.572
4572
6.706
7.315
5.029
8.336
5.685



Interval
Brswi
(9/m2)
0.696
0.683
1.828
1.616
1.872
2.080
1.504
0.823
2.955
1.486

Cum.
Brswi
(9/m2)
0.696
1.379
3.207
4.824
6.696
8.775
10.280
11.102
14.057
15.543

Interval qd
(m)
0.014
0.011
0.073
0.069
0.193
0.201
1.191
0.026
0.048
0.039

Cum qd
(m)
0.014
0.024
0.098
0.167
0.360
0.561
1.752
1.779
1.826
1.865



MC-2

Ca
Upper Lower- |Mid-Depth pb* Tuff Dry | Leachate
Depth (ft) Depth (ft) [ Depth (ft) (ft) Depth (m) Unit 0g (%) (g/cm3) ov (%) wt. (9) (mg/L) | H2O (ml)
2.5-3.5 25 35 3.00 0.91 Qal 0.577 1.420 0.820 50.020 25.4031 75.26
7.5-8.5 7.5 8.5 8.00 2.44 Qal 0.326 1.420 0.462 49.980 14.5876  75.23
17.5-18.5 17.5 18.5 18.00 5.49 Qal 1.695 1.420 2.406 50.240 11.8022 75.24
27.5-28.5 275 28.5 28.00 8.53 Qal 1.064 1.420 1511 50.170 15.6559  75.20
47.5-48.5 475 48.5 48.00 14.63 Qal 2.973 1.420 4.221 50.250 7.7943 75.19
57.5-58.5 57.5 58.5 58.00 17.68 Qal 2111 1.420 2.998 50.120 2.1660 75.21
91.5-92.0 91.5 92.0 91.75 27.97 Qct 10.857 1.500 16.286 49.990 1.3037 75.02
106.0-107.0 106.0 107.0 106.50 32.46 Qct 0.349 1.500 0.524 49.980 0.6402  75.05
124.0-124.5 124.0 1245 124.25 37.87 Qbo 0.486 1.180 0.573 49.970 3.3600 74.96
161.2-161.5 161.2 161.5 161.35 49.18 Qbo 0.579 1.180 0.683 50.000 3.9237  75.00
ensity from Rogers and Gallaher 1985 MC-2
Ik density from DB Stephens 1994
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Interval Cum.
Pore H20 Ca PW Caswi Caswi [Interval 6d
Ca pg/g (L) Ca (mg) (mg/L) [interval (m) (g/m2) (g/m2) (m) Cum 6d (m)
38.22 0.00 1.91 6621.77 1.676 90.986 90.986 0.014 0.014
21.96 0.00 1.10 6743.17 2.286 71.276 162.262 0.011 0.024
17.68 0.00 0.89 1043.02 3.048 76.501  238.762 0.073 0.098
23.47 0.00 1.18 2205.11 4572 152.352 391.114 0.069 0.167
11.66 0.00 0.59 392.31 4,572 75.717  466.831 0.193 0.360
3.25 0.00 0.16 153.93 6.706 30.949  497.780 0.201 0.561
1.96 0.01 0.10 18.02 7.315 21.468 519.248 1.191 1.752
0.96 0.00 0.05 275.20 5.029 7.252 526.499 0.026 1.779
5.04 0.00 0.25 1037.67 8.336 49581 576.080 0.048 1.826
5.89 0.00 0.29 1017.29 5.685 39.478 615.558 0.039 1.865







MC-2

Cl
Upper Lower- |Mid-Depth pb* Tuff Dry | Leachate
Depth (ft) Depth (ft) | Depth (ft) (ft) Depth (m) Unit 0g (%) (g/cm3) ov (%) wt. (9) (mg/L) [ H20O (ml)
2.5-35 2.5 35 3.00 0.91 Qal 0.577 1.420 0.820 50.020 1.017 75.26
7.5-8.5 7.5 8.5 8.00 2.44 Qal 0.326 1.420 0.462 49.980 1.116 75.23
17.5-18.5 17.5 18.5 18.00 5.49 Qal 1.695 1.420 2.406 50.240 0.782 75.24
27.5-28.5 27.5 28.5 28.00 8.53 Qal 1.064 1.420 1.511 50.170 3.124 75.20
47.5-48.5 47.5 48.5 48.00 14.63 Qal 2.973 1.420 4,221 50.250 2.714 75.19
57.5-58.5 57.5 58.5 58.00 17.68 Qal 2.111 1.420 2.998 50.120 0.968 75.21
91.5-92.0 91.5 92.0 91.75 27.97 Qct 10.857 1.500 16.286 49,990 1.028 75.02
106.0-107.0 106.0 107.0 106.50 32.46 Qct 0.349 1.500 0.524 49.980 0.656 75.05
124.0-124.5 124.0 1245 124.25 37.87 Qbo 0.486 1.180 0.573 49.970 0.592 74.96
161.2-161.5 161.2 161.5 161.35 49.18 Qbo 0.579 1.180 0.683 50.000 0.626 75.00
Note:Tuff Bulk density from Rogers and Gallaher 1985
Note:Soil Bulk density from DB Stephens 1994
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Interval Cum.
Pore H20 Cl- PW Clswi Clswi |Interval 6d
Cl- pg/g (L) Cl- (mg) (mg/L) [|interval (m) (g/m2) (g/m2) (m) Cum 6d (m)
1.53 0.00 0.08 265.21 1.676 3.644 3.644 0.014 0.014
1.68 0.00 0.08 515.94 2.286 5.454 9.098 0.011 0.024
1.17 0.00 0.06 69.15 3.048 5.072 14.169 0.073 0.098
4.68 0.00 0.23 440.06 4.572 30.404 44573 0.069 0.167
4.06 0.00 0.20 136.61 4572 26.365 70.939 0.193 0.360
1.45 0.00 0.07 68.78 6.706 13.829 84.767 0.201 0.561
154 0.01 0.08 14.21 7.315 16.926  101.694 1.191 1.752
0.98 0.00 0.05 281.86 5.029 7.427 109.121 0.026 1.779
0.89 0.00 0.04 182.97 8.336 8.743 117.863 0.048 1.826
0.94 0.00 0.05 162.21 5.685 6.295 124.158 0.039 1.865
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MC-2 Flux and Residence Times

Depth (m) |Unit Soil Depth All Data

0.91 Qal 265.21 265.21 265.21
2.44 Qal 515.94 515.94 515.94
5.49 Qal 69.15 69.15 69.15
8.53 Qal 440.06 440.06 440.06
14.63 Qal 136.61 136.61 136.61
17.68 Qal 68.78 68.78 68.78
27.97 Qct 14.21 14.21 14.21
32.46 Qct 281.86 281.86 281.86
37.87 Qbo 182.97 182.97 182.97
49.18 Qbo 162.21 162.21  162.21

Average 213.70 283.43 183.81 213.7

Flux (m) 0.00050 0.00038 0.00058 | 0.00050

Flux (cm) 0.050 0.038 0.058 0.050

Deepest Residence time 1157 years

Soil Zone Residence Time (Fix This! cm) #N/A  years

These fluxes assume Area G precip and are correct

Precip Rate

0.37

m/yr




MC-2

Upper Lower- |Mid-Depth pb*

Depth (ft) Depth (ft) [ Depth (ft) (ft) Depth (m) Unit 0g (%) (g/cm3) ov (%)
2.5-35 25 35 3.00 0.91 Qal 0.577 1.420 0.820
7.5-8.5 7.5 8.5 8.00 2.44 Qal 0.326 1.420 0.462

17.5-18.5 17.5 18.5 18.00 5.49 Qal 1.695 1.420 2.406

27.5-28.5 275 28.5 28.00 8.53 Qal 1.064 1.420 1511

47.5-48.5 47.5 48.5 48.00 14.63 Qal 2.973 1.420 4.221

57.5-58.5 57.5 58.5 58.00 17.68 Qal 2111 1.420 2.998

91.5-92.0 91.5 92.0 91.75 27.97 Qct 10.857 1.500 16.286

106.0-107.0 106.0 107.0 106.50 32.46 Qct 0.349 1.500 0.524
124.0-124.5 124.0 1245 124.25 37.87 Qbo 0.486 1.180 0.573
161.2-161.5 161.2 161.5 161.35 49.18 Qbo 0.579 1.180 0.683
Note:Tuff Bulk density from Rogers and Gallaher 1985
Note:Soil Bulk density from DB Stephens 1994
MC-2
4.36 - —o— Chlorate
—— Gravimetric Water Content
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Clo3
Tuff Dry | Leachate ClO3- |Pore H20| CIO3- |[CIO3-PW| CIO3-
wt. (g) (mg/L) | H20 (ml) pa/g (L) (mq) (mg/L) (mg/L) [Interval (m
50.020 <0.01 75.26 0.00 0.00 0.00 0.00 0.000 1.676
49.980 <0.01 75.23 0.00 0.00 0.00 0.00 0.000 2.286
50.240 <0.01 75.24 0.00 0.00 0.00 0.00 0.000 3.048
50.170 <0.01 75.20 0.00 0.00 0.00 0.00 0.000 4572
50.250 <0.01 75.19 0.00 0.00 0.00 0.00 0.000 4572
50.120 <0.01 75.21 0.00 0.00 0.00 0.00 0.000 6.706
49.990 <0.01 75.02 0.00 0.01 0.00 0.00 0.000 7.315
49.980 <0.01 75.05 0.00 0.00 0.00 0.00 0.000 5.029
49.970 <0.01 74.96 0.00 0.00 0.00 0.00 0.000 8.336
50.000 <0.01 75.00 0.00 0.00 0.00 0.00 0.000 5.685
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Interval Cum.
ClO3swi | ClO3swi |Interval 6d| Cum 0d

(g/m2) | (gim2) (m) (m)
0.000 0.000 0.014 0.01
0.000 0.000 0.024 0.04
0.000 0.000 0.098 0.14
0.000 0.000 0.167 0.30
0.000 0.000 0.360 0.66
0.000 0.000 0.561 1.22
0.000 0.000 1.752 2.98
0.000 0.000 1.779 4.75
0.000 0.000 1.826 6.58

0.000 0.000 1.865 8.45




Based on Prelim

MC-2 Stratigraphy
Upper Lower- |Mid-Depth pb*

Depth (ft) Depth (ft) | Depth (ft) (ft) Depth (m) Unit 0g (%) (g/cm3) ov (%)
2.5-35 25 35 3.00 0.91 Qal 0.577 1.420 0.820
7.5-85 7.5 8.5 8.00 2.44 Qal 0.326 1.420 0.462

17.5-18.5 17.5 18.5 18.00 5.49 Qal 1.695 1.420 2.406

27.5-28.5 275 285 28.00 8.53 Qal 1.064 1.420 1511

47.5-48.5 47.5 48.5 48.00 14.63 Qal 2.973 1.420 4.221

57.5-58.5 57.5 58.5 58.00 17.68 Qal 2111 1.420 2.998

91.5-92.0 915 92.0 91.75 27.97 Qct 10.857 1.500 16.286

106.0-107.0 106.0 107.0 106.50 32.46 Qct 0.349 1.500 0.524
124.0-124.5 124.0 1245 124.25 37.87 Qbo 0.486 1.180 0.573
161.2-161.5 161.2 161.5 161.35 49.18 Qbo 0.579 1.180 0.683

Note:Tuff Bulk density from Rogers and Gallaher 1985
Note:Soil Bulk density from DB Stephens 1994

118125.00 -

Porewater Perchlorate- (ug/L)
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linary
/

Clo4
Tuff Dry | Leachate ClO4- |Pore H20| CIO4- |[ClO4- PW| ClO4-
wt. (g) (mg/L) | H20 (ml) pa/g (L) (mg) (mg/L) (mg/L) [Interval (m
50.020 <0.005 75.26 0.00 0.00 0.00 0.00 0.000 1.676
49.980 <0.005 75.23 0.00 0.00 0.00 0.00 0.000 2.286
50.240 <0.005 75.24 0.00 0.00 0.00 0.00 0.000 3.048
50.170 <0.005 75.20 0.00 0.00 0.00 0.00 0.000 4.572
50.250 <0.005 75.19 0.00 0.00 0.00 0.00 0.000 4.572
50.120 <0.001 75.21 0.00 0.00 0.00 0.00 0.000 6.706
49.990 <0.001 75.02 0.00 0.01 0.00 0.00 0.000 7.315
49.980 <0.001 75.05 0.00 0.00 0.00 0.00 0.000 5.029
49.970 <0.001 74.96 0.00 0.00 0.00 0.00 0.000 8.336
50.000 <0.002 75.00 0.00 0.00 0.00 0.00 0.000 5.685
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Interval Cum.
ClO4swi ClO4swi
(g/m2) (g/m2) Interval 6d (m) Cum 6d (m)

0.000 0.000 0.014 0.01
0.000 0.000 0.024 0.04
0.000 0.000 0.098 0.14
0.000 0.000 0.167 0.30
0.000 0.000 0.360 0.66
0.000 0.000 0.561 1.22
0.000 0.000 1.752 2.98
0.000 0.000 1.779 4.75
0.000 0.000 1.826 6.58

0.000 0.000 1.865 8.45




MC-2

Upper Lower- |Mid-Depth

Depth (ft) Depth (ft) | Depth (ft) (ft) Depth (m) Unit
2.5-3.5 25 35 3.00 0.91 Qal
7.5-8.5 7.5 8.5 8.00 2.44 Qal
17.5-18.5 17.5 18.5 18.00 5.49 Qal
27.5-28.5 275 28.5 28.00 8.53 Qal
47.5-48.5 475 48.5 48.00 14.63 Qal
57.5-58.5 57.5 58.5 58.00 17.68 Qal
91.5-92.0 91.5 92.0 91.75 27.97 Qct
106.0-107.0 106.0 107.0 106.50 32.46 Qct
124.0-124.5 124.0 1245 124.25 37.87  Qbo
161.2-161.5 161.2 161.5 161.35 49.18 Qbo

Note:Tuff Bulk density from Rogers and Gallaher 1985
Note:Soil Bulk density from DB Stephens 1994
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09 (%)
0.577
0.326
1.695
1.064
2.973
2.111
10.857
0.349
0.486
0.579

MC-2

pb* Tuff Dry
(g/cm3) ov (%) wt. (9)

1.420 0.820 50.020
1.420 0.462 49.980
1.420 2.406 50.240
1.420 1511 50.170
1.420 4.221 50.250
1.420 2.998 50.120
1.500 16.286 49.990
1.500 0.524 49.980
1.180 0.573 49.970
1.180 0.683 50.000

COo3
Leachate

(mg/L) | H20O (ml)
0.000 75.26
0.000 75.23
0.000 75.24
0.000 75.20
0.000 75.19
0.000 75.21
0.000 75.02
0.000 75.05
0.000 74.96
0.000 75.00
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Interval Cum.
Pore H20 CO3 PW CO3swi | CO3swi [Interval 6d
CO3 pg/g (L) CO3 (mg)| (mg/L) [interval (m) (g/m2) (g/m2) (m) Cum 6d (m)
0.00 0.00 0.00 0.00 1.676 0.000 0.000 0.014 0.014
0.00 0.00 0.00 0.00 2.286 0.000 0.000 0.011 0.024
0.00 0.00 0.00 0.00 3.048 0.000 0.000 0.073 0.098
0.00 0.00 0.00 0.00 4572 0.000 0.000 0.069 0.167
0.00 0.00 0.00 0.00 4,572 0.000 0.000 0.193 0.360
0.00 0.00 0.00 0.00 6.706 0.000 0.000 0.201 0.561
0.00 0.01 0.00 0.00 7.315 0.000 0.000 1.191 1.752
0.00 0.00 0.00 0.00 5.029 0.000 0.000 0.026 1.779
0.00 0.00 0.00 0.00 8.336 0.000 0.000 0.048 1.826
0.00 0.00 0.00 0.00 5.685 0.000 0.000 0.039 1.865




MC-2

Upper Lower- |Mid-Depth pb*

Depth (ft) Depth (ft) | Depth (ft) (ft) Depth (m) Unit 0g (%) (g/cm3) ov (%)
2.5-3.5 2.5 3.5 3.00 0.91 Qal 0.577 1.420 0.820
7.5-8.5 7.5 8.5 8.00 2.44 Qal 0.326 1.420 0.462

17.5-18.5 175 185 18.00 5.49 Qal 1.695 1.420 2.406

27.5-28.5 275 28.5 28.00 8.53 Qal 1.064 1.420 1.511

47.5-48.5 47.5 48.5 48.00 14.63 Qal 2.973 1.420 4221

57.5-58.5 57.5 58.5 58.00 17.68 Qal 2.111 1.420 2.998

91.5-92.0 915 92.0 91.75 27.97 Qct 10.857 1.500 16.286

106.0-107.0 106.0 107.0 106.50 32.46 Qct 0.349 1.500 0.524
124.0-124.5 124.0 124.5 124.25 37.87 Qbo 0.486 1.180 0.573
161.2-161.5 161.2 161.5 161.35 49.18 Qbo 0.579 1.180 0.683
Note:Tuff Bulk density from Rog(-~ =~ o mnlinbae anor
Note:Soil Bulk density from DB §
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F Interval
Tuff Dry | Leachate Pore H20 F- PW Fswi
wt. (g) (mg/L) [ H20 (ml) | F- pg/g (L) F- (mg) (mg/L) [Interval (m) (g/m2)
50.020 0.209 75.26 0.31 0.00 0.02 54.41 1.676 0.748
49.980 0.248 75.23 0.37 0.00 0.02 114.41 2.286 1.209
50.240 2.057 75.24 3.08 0.00 0.15 181.77 3.048 13.332
50.170 1.113 75.20 1.67 0.00 0.08 156.78 4.572 10.832
50.250 0.742 75.19 1.11 0.00 0.06 37.36 4572 7.210
50.120 1.288 75.21 1.93 0.00 0.10 91.56 6.706 18.408
49.990 1.084 75.02 1.63 0.01 0.08 14.98 7.315 17.849
49.980 1.349 75.05 2.03 0.00 0.10 580.05 5.029 15.284
49.970 0.575 74.96 0.86 0.00 0.04 177.60 8.336 8.486
50.000 0.940 75.00 141 0.00 0.07 243.69 5.685 9.457
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Cum. Fswi|Interval 6d| Cum 6d
(9/m2) (m) (m)
0.748 0.014 0.014
1.957 0.011 0.024
15.289 0.073 0.098
26.121 0.069 0.167
33.331 0.193 0.360
51.739 0.201 0.561
69.588 1.191 1.752
84.872 0.026 1.779
93.358 0.048 1.826

102.815 0.039 1.865




MC-2

Upper Lower- |Mid-Depth

Depth (ft) Depth (ft) | Depth (ft) (ft) Depth (m) Unit
2.5-3.5 25 35 3.00 0.91 Qal
7.5-8.5 7.5 8.5 8.00 2.44 Qal
17.5-18.5 17.5 18.5 18.00 5.49 Qal
27.5-28.5 27.5 28.5 28.00 8.53 Qal
47.5-48.5 475 48.5 48.00 14.63 Qal
57.5-58.5 57.5 58.5 58.00 17.68 Qal
91.5-92.0 91.5 92.0 91.75 27.97 Qct
106.0-107.0 106.0 107.0 106.50 32.46 Qct
124.0-124.5 124.0 1245 124.25 37.87  Qbo
161.2-161.5 161.2 161.5 161.35 49.18 Qbo

Note:Tuff Bulk density from Rogers and Gallaher 1985

Note:Soil Bulk density from D

Porewater Fe (mg/L)
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09 (%)
0.577
0.326
1.695
1.064
2.973
2.111
10.857
0.349
0.486
0.579

MC-2

Fe
pb* Tuff Dry | Leachate
(g/cm3) ov (%) wt. (9) (mg/L) | H2O (ml)
1.420 0.820 50.020 0.047 75.26
1.420 0.462 49.980 0.139 75.23
1.420 2.406 50.240 0.342 75.24
1.420 1.511 50.170 0.058 75.20
1.420 4221 50.250 0.452 75.19
1.420 2.998 50.120 0.896 75.21
1.500 16.286 49.990 0.093 75.02
1.500 0.524 49.980 0.317 75.05
1.180 0.573 49.970 0.105 74.96
1.180 0.683 50.000 0.103 75.00
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Interval Cum.
Pore H20 Fe PW Feswi Feswi [Interval 6d
Fe pg/g (L) Fe (mg) (mg/L) [interval (m) (g/m2) (g/m2) (m) Cum 6d (m)
0.07 0.00 0.00 12.33 1.676 0.169 0.169 0.014 0.014
0.21 0.00 0.01 64.18 2.286 0.678 0.848 0.011 0.024
0.51 0.00 0.03 30.22 3.048 2.217 3.065 0.073 0.098
0.09 0.00 0.00 8.22 4572 0.568 3.633 0.069 0.167
0.68 0.00 0.03 22.74 4,572 4.390 8.023 0.193 0.360
1.34 0.00 0.07 63.67 6.706 12.801 20.823 0.201 0.561
0.14 0.01 0.01 1.28 7.315 1.529 22.352 1.191 1.752
0.48 0.00 0.02 136.11 5.029 3.587 25.939 0.026 1.779
0.16 0.00 0.01 32.28 8.336 1.542 27.481 0.048 1.826
0.15 0.00 0.01 26.76 5.685 1.038 28.520 0.039 1.865




MC-2

Upper Lower- |Mid-Depth pb* Tuff Dry
Depth (ft) Depth (ft) [ Depth (ft) (ft) Depth (m) Unit 0g (%) (g/cm3) ov (%) wt. (9)
2.5-3.5 25 35 3.00 0.91 Qal 0.577 1.420 0.820 50.020
7.5-8.5 7.5 8.5 8.00 2.44 Qal 0.326 1.420 0.462 49.980
17.5-18.5 17.5 18.5 18.00 5.49 Qal 1.695 1.420 2.406 50.240
27.5-28.5 27.5 28.5 28.00 8.53 Qal 1.064 1.420 1.511 50.170
47.5-48.5 47.5 48.5 48.00 14.63 Qal 2.973 1.420 4221 50.250
57.5-58.5 575 58.5 58.00 17.68 Qal 2111 1.420 2.998 50.120
91.5-92.0 915 92.0 91.75 27.97 Qct 10.857 1.500 16.286 49.990
106.0-107.0 106.0 107.0 106.50 32.46 Qct 0.349 1.500 0.524 49.980
124.0-124.5 124.0 124.5 124.25 37.87 Qbo 0.486 1.180 0.573 49.970
161.2-161.5 161.2 161.5 161.35 49.18 Qbo 0.579 1.180 0.683 50.000
nsity from [ e eaes
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80.000 75.26
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12.607 74.96
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Interval Cum.

HCO3 [Pore H20| HCO3 [|HCO3 PW HCO3swi | HCO3swi | Interval 6d

pg/g (L) (mq) (mg/L) [Interval (m) (g/m2) (g/m2) (m) Cum 6d (m)
120.37 0.00 6.02 20853.41 1.676 286.534 286.534 0.014 0.014
76.77 0.00 3.84 2357496  2.286 249.189 535.724 0.011 0.024
77.28 0.00 3.88 4560.15 3.048 334.466 870.190 0.073 0.098
101.18 0.00 5.08 9507.28 4572 656.859 1527.049 0.069 0.167
63.59 0.00 3.20 2139.16 4,572 412.864 1939.913 0.193 0.360
24.41 0.00 1.22 1156.05 6.706 232.428 2172.341 0.201 0.561
14.88 0.01 0.74 137.01 7.315 163.228 2335.569 1.191 1.752
15.42 0.00 0.77 4414.35 5.029 116.317 2451.887 0.026 1.779
18.91 0.00 0.94 3893.34 8.336 186.026 2637.913 0.048 1.826
31.72 0.00 1.59 5482.69 5.685 212.769 2850.683 0.039 1.865




MC-2

Upper Lower- |Mid-Depth pb*

Depth (ft) Depth (ft) | Depth (ft) (ft) Depth (m) Unit 0g (%) (g/cm3) ov (%)
2.5-35 2.5 35 3.00 0.91 Qal 0.577 1.420 0.820
7.5-8.5 7.5 8.5 8.00 2.44 Qal 0.326 1.420 0.462

17.5-18.5 17.5 18.5 18.00 5.49 Qal 1.695 1.420 2.406

27.5-28.5 27.5 28.5 28.00 8.53 Qal 1.064 1.420 1511

47.5-48.5 47.5 48.5 48.00 14.63 Qal 2.973 1.420 4.221

57.5-58.5 57.5 58.5 58.00 17.68 Qal 2111 1.420 2.998

91.5-92.0 91.5 92.0 91.75 27.97 Qct 10.857 1.500 16.286

106.0-107.0 106.0 107.0 106.50 32.46 Qct 0.349 1.500 0.524
124.0-124.5 124.0 1245 124.25 37.87 Qbo 0.486 1.180 0.573
161.2-161.5 161.2 161.5 161.35 49.18 Qbo 0.579 1.180 0.683

Note:Tuff Bulk density from Rogers and Gallaher 1985
Note:Soil Bulk density from DB §*~=*~=~ """

MC-2

6000.00 - )
—o— Fluoride

—— Gravimetric W

5000.00 -

4000.00 +

3000.00 -

Porewater F- (mg/L)

2000.00 -

1000.00 +

0.00

Depth (ft)




K Interval
Tuff Dry | Leachate Pore H20 K PW Kswi
wt. (g) (mg/L) | H20 (ml) | K pg/g (L) K (mg) (mg/L) [Interval (m) (g/m2)
50.020 6.531 75.26 9.83 0.00 0.49 1702.32 1.676 23.391
49.980 4.613 75.23 6.94 0.00 0.35 2132.48 2.286 22.541
50.240 2.087 75.24 3.13 0.00 0.16 184.43 3.048 13.527
50.170 2.915 75.20 4.37 0.00 0.22 410.64 4572 28.371
50.250 4.283 75.19 6.41 0.00 0.32 215.59 4572 41.610
50.120 2.488 75.21 3.73 0.00 0.19 176.79 6.706 35.544
49.990 3.388 75.02 5.08 0.01 0.25 46.83 7.315 55.790
49.980 1.588 75.05 2.38 0.00 0.12 682.69 5.029 17.989
49.970 15.577 74.96 23.37 0.00 1.17 4810.81 8.336 229.864
50.000 13.440 75.00 20.16 0.00 1.01 3484.67 5.685 135.231
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Cum.
Kswi Interval 6d| Cum 6d

(g/m2) (m) (m)

23.391 0.014 0.014
45.931 0.011 0.024
59.458 0.073 0.098
87.829 0.069 0.167
129.439 0.193 0.360
164.983 0.201 0.561
220.773 1.191 1.752
238.762 0.026 1.779
468.626 0.048 1.826
603.857 0.039 1.865




MC-2

Upper Lower- |Mid-Depth pb*

Depth (ft) Depth (ft) | Depth (ft) (ft) Depth (m) Unit 0g (%) (g/cm3) ov (%)
2.5-35 2.5 35 3.00 0.91 Qal 0.577 1.420 0.820
7.5-8.5 7.5 8.5 8.00 2.44 Qal 0.326 1.420 0.462

17.5-18.5 17.5 18.5 18.00 5.49 Qal 1.695 1.420 2.406

27.5-28.5 27.5 28.5 28.00 8.53 Qal 1.064 1.420 1511

47.5-48.5 47.5 48.5 48.00 14.63 Qal 2.973 1.420 4.221

57.5-58.5 57.5 58.5 58.00 17.68 Qal 2111 1.420 2.998

91.5-92.0 91.5 92.0 91.75 27.97 Qct 10.857 1.500 16.286

106.0-107.0 106.0 107.0 106.50 32.46 Qct 0.349 1.500 0.524
124.0-124.5 124.0 1245 124.25 37.87 Qbo 0.486 1.180 0.573
161.2-161.5 161.2 161.5 161.35 49.18 Qbo 0.579 1.180 0.683

Note:Tuff Bulk density from Rogers and Gallaher 1985
Note:Soil Bulk density from DB Stephens 1994
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Mg Interval
Tuff Dry | Leachate Pore H20 Mg PW Mgswi
wt. (g) (mg/L) | H20 (ml) | Mg pg/g (L) Mg (mQ) (mg/L) [Interval (m) (g/m2)
50.020 4.452 75.26 6.70 0.00 0.34 1160.62 1.676 15.947
49.980 2.720 75.23 4.09 0.00 0.20 1257.29 2.286 13.290
50.240 1.799 75.24 2.69 0.00 0.14 159.01 3.048 11.663
50.170 2.464 75.20 3.69 0.00 0.19 347.10 4572 23.981
50.250 1.427 75.19 2.14 0.00 0.11 71.83 4572 13.863
50.120 0.577 75.21 0.87 0.00 0.04 40.98 6.706 8.239
49.990 0.220 75.02 0.33 0.01 0.02 3.04 7.315 3.616
49.980 0.150 75.05 0.22 0.00 0.01 64.34 5.029 1.695
49.970 0.604 74.96 0.91 0.00 0.05 186.64 8.336 8.918
50.000 0.718 75.00 1.08 0.00 0.05 186.04 5.685 7.220
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Cum.
Mgswi |Interval 6d| Cum 6d

(g/m2) (m) (m)

15.947 0.014 0.014
29.237 0.011 0.024
40.900 0.073 0.098
64.881 0.069 0.167
78.744 0.193 0.360
86.983 0.201 0.561
90.599 1.191 1.752
92.294 0.026 1.779
101.212 0.048 1.826
108.432 0.039 1.865




MC-2

Upper Lower- |Mid-Depth pb*

Depth (ft) Depth (ft) | Depth (ft) (ft) Depth (m) Unit 0g (%) (g/cm3) ov (%)
2.5-35 2.5 35 3.00 0.91 Qal 0.577 1.420 0.820
7.5-8.5 7.5 8.5 8.00 2.44 Qal 0.326 1.420 0.462

17.5-18.5 17.5 18.5 18.00 5.49 Qal 1.695 1.420 2.406

27.5-28.5 27.5 28.5 28.00 8.53 Qal 1.064 1.420 1511

47.5-48.5 47.5 48.5 48.00 14.63 Qal 2.973 1.420 4.221

57.5-58.5 57.5 58.5 58.00 17.68 Qal 2111 1.420 2.998

91.5-92.0 91.5 92.0 91.75 27.97 Qct 10.857 1.500 16.286

106.0-107.0 106.0 107.0 106.50 32.46 Qct 0.349 1.500 0.524
124.0-124.5 124.0 1245 124.25 37.87 Qbo 0.486 1.180 0.573
161.2-161.5 161.2 161.5 161.35 49.18 Qbo 0.579 1.180 0.683

Note:Tuff Bulk density from Rog MC-2
Note:Soil Bulk density from DB § )
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Mn Interval
Tuff Dry | Leachate Pore H20 Mn PW Mnswi
wt. (g) (mg/L) | H20 (ml) | Mn pg/g (L) Mn (mQ) (mg/L) [Interval (m) (g/m2)
50.020 0.740 75.26 1.11 0.00 0.06 192.90 1.676 2.651
49.980 0.342 75.23 0.51 0.00 0.03 158.12 2.286 1.671
50.240 0.005 75.24 0.01 0.00 0.00 0.43 3.048 0.032
50.170 0.005 75.20 0.01 0.00 0.00 0.71 4,572 0.049
50.250 0.007 75.19 0.01 0.00 0.00 0.33 4572 0.064
50.120 0.008 75.21 0.01 0.00 0.00 0.56 6.706 0.113
49.990 0.007 75.02 0.01 0.01 0.00 0.09 7.315 0.108
49,980 0.009 75.05 0.01 0.00 0.00 3.85 5.029 0.101
49.970 0.021 74.96 0.03 0.00 0.00 6.38 8.336 0.305
50.000 0.011 75.00 0.02 0.00 0.00 2.92 5.685 0.113
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Cum.
Mnswi [Interval 6d| Cum 6d

(g/m2) (m) (m)

2.651 0.014 0.014
4.322 0.011 0.024
4.354 0.073 0.098
4.403 0.069 0.167
4.467 0.193 0.360
4581 0.201 0.561
4.689 1.191 1.752
4.790 0.026 1.779
5.095 0.048 1.826
5.208 0.039 1.865




MC-2

Upper Lower- |Mid-Depth pb*

Depth (ft) Depth (ft) | Depth (ft) (ft) Depth (m) Unit 0g (%) (g/cm3) ov (%)
2.5-35 2.5 35 3.00 0.91 Qal 0.577 1.420 0.820
7.5-8.5 7.5 8.5 8.00 2.44 Qal 0.326 1.420 0.462

17.5-18.5 17.5 18.5 18.00 5.49 Qal 1.695 1.420 2.406

27.5-28.5 27.5 28.5 28.00 8.53 Qal 1.064 1.420 1511

47.5-48.5 47.5 48.5 48.00 14.63 Qal 2.973 1.420 4.221

57.5-58.5 57.5 58.5 58.00 17.68 Qal 2111 1.420 2.998

91.5-92.0 91.5 92.0 91.75 27.97 Qct 10.857 1.500 16.286

106.0-107.0 106.0 107.0 106.50 32.46 Qct 0.349 1.500 0.524
124.0-124.5 124.0 1245 124.25 37.87 Qbo 0.486 1.180 0.573
161.2-161.5 161.2 161.5 161.35 49.18 Qbo 0.579 1.180 0.683
Note:Tuff Bulk density from Rog MC-2
Note:Soil Bulk density from DB § )
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Na Interval
Tuff Dry | Leachate Pore H20 Na PW Naswi
wt. (g) (mg/L) | H20 (ml) | Na pg/g (L) Na (mg) (mg/L) [Interval (m) (g/m2)
50.020 5.876 75.26 8.84 0.00 0.44 1531.75 1.676 21.047
49.980 5.161 75.23 7.77 0.00 0.39 2385.49 2.286 25.215
50.240 8.409 75.24 12.59 0.00 0.63 743.12 3.048 54.505
50.170 9.743 75.20 14.60 0.00 0.73 1372.23 4572 94.807
50.250 9.509 75.19 14.23 0.00 0.71 478.62 4572 92.374
50.120 7.048 75.21 10.58 0.00 0.53 500.87 6.706 100.702
49.990 5.725 75.02 8.59 0.01 0.43 79.13 7.315 94.271
49.980 4,973 75.05 7.47 0.00 0.37 2138.06 5.029 56.338
49.970 9.508 74.96 14.26 0.00 0.71 2936.29 8.336 140.298
50.000 10.749 75.00 16.12 0.00 0.81 2786.98 5.685 108.155
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Cum.
Naswi |Interval 6d| Cum 6d

(g/m2) (m) (m)

21.047 0.014 0.014
46.262 0.011 0.024
100.766 0.073 0.098
195.574 0.069 0.167
287.948 0.193 0.360
388.650 0.201 0.561
482.921 1.191 1.752
539.259 0.026 1.779
679.557 0.048 1.826
787.712 0.039 1.865




MC-2

Upper Lower- |Mid-Depth pb*

Depth (ft) Depth (ft) [ Depth (ft) (ft) Depth (m) Unit 0g (%) (g/cm3) ov (%)
2.5-35 25 35 3.00 0.91 Qal 0.577 1.420 0.820
7.5-8.5 7.5 8.5 8.00 2.44 Qal 0.326 1.420 0.462

17.5-18.5 17.5 18.5 18.00 5.49 Qal 1.695 1.420 2.406

27.5-28.5 275 28.5 28.00 8.53 Qal 1.064 1.420 1511

47.5-48.5 47.5 48.5 48.00 14.63 Qal 2.973 1.420 4.221

57.5-58.5 57.5 58.5 58.00 17.68 Qal 2111 1.420 2.998

91.5-92.0 91.5 92.0 91.75 27.97 Qct 10.857 1.500 16.286

106.0-107.0 106.0 107.0 106.50 32.46 Qct 0.349 1.500 0.524
124.0-124.5 124.0 1245 124.25 37.87 Qbo 0.486 1.180 0.573
161.2-161.5 161.2 161.5 161.35 49.18 Qbo 0.579 1.180 0.683
Note:Tuff Bulk density fron MC-2
Note:Soil Bulk density from }
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NO2 Interval
Tuff Dry | Leachate Pore H20 NO2- NO2swi
wt. (g) (mg/L) | H20O (ml) |NO2- pug/g (L) NO2- (mg)] (mg/L) [Iinterval (m) (g/m2)
50.020 10.400 75.26 15.65 0.00 0.78 2710.94 1.676 37.249
49.980 4.640 75.23 6.98 0.00 0.35 2144.86 2.286 22.671
50.240 <0.01 75.24 0.00 0.00 0.00 0.00 3.048 0.000
50.170 <0.01 75.20 0.00 0.00 0.00 0.00 4.572 0.000
50.250 <0.01 75.19 0.00 0.00 0.00 0.00 4,572 0.000
50.120 <0.01 75.21 0.00 0.00 0.00 0.00 6.706 0.000
49.990 <0.01 75.02 0.00 0.01 0.00 0.00 7.315 0.000
49.980 <0.01 75.05 0.00 0.00 0.00 0.00 5.029 0.000
49.970 0.320 74.96 0.48 0.00 0.02 98.83 8.336 4,722
50.000 0.140 75.00 0.21 0.00 0.01 36.30 5.685 1.409
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Cum.

NO2swi [Interval 6d| Cum 6d
(9/m2) (m) (m)

37.249 0.014 0.014
59.921 0.011 0.024
59.921 0.073 0.098
59.921 0.069 0.167
59.921 0.193 0.360
59.921 0.201 0.561
59.921 1.191 1.752
59.921 0.026 1.779
64.643 0.048 1.826
66.051 0.039 1.865




MC-2

Upper Lower- |Mid-Depth pb*

Depth (ft) Depth (ft) [ Depth (ft) (ft) Depth (m) Unit 0g (%) (g/cm3) ov (%)
2.5-3.5 25 35 3.00 0.91 Qal 0.577 1.420 0.820
7.5-8.5 7.5 8.5 8.00 2.44 Qal 0.326 1.420 0.462

17.5-18.5 17.5 18.5 18.00 5.49 Qal 1.695 1.420 2.406

27.5-28.5 27.5 28.5 28.00 8.53 Qal 1.064 1.420 1511

47.5-48.5 475 48.5 48.00 14.63 Qal 2.973 1.420 4.221

57.5-58.5 57.5 58.5 58.00 17.68 Qal 2.111 1.420 2.998

91.5-92.0 915 92.0 91.75 27.97 Qct 10.857 1.500 16.286

106.0-107.0 106.0 107.0 106.50 32.46 Qct 0.349 1.500 0.524
124.0-124.5 124.0 1245 124.25 37.87 Qbo 0.486 1.180 0.573
161.2-161.5 161.2 161.5 161.35 49.18 Qbo 0.579 1.180 0.683
Note:Tuff Bulk density fron
Note:Soil Bulk density fron MC-2
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NO3 Interval
Tuff Dry | Leachate Pore H20 NO3- NO3swi
wt. (g) (mg/L) | H20O (ml) |NO3- pg/g (L) NO3- (mg)] (mg/L) [interval (m) (g/m2)
50.020 1.659 75.26 2.50 0.00 0.12 432.38 1.676 5.941
49.980 3.754 75.23 5.65 0.00 0.28 1735.14 2.286 18.341
50.240 0.016 75.24 0.02 0.00 0.00 141 3.048 0.103
50.170 0.015 75.20 0.02 0.00 0.00 2.05 4,572 0.142
50.250 0.017 75.19 0.03 0.00 0.00 0.84 4,572 0.162
50.120 0.022 75.21 0.03 0.00 0.00 1.56 6.706 0.315
49.990 0.014 75.02 0.02 0.01 0.00 0.19 7.315 0.224
49.980 0.444 75.05 0.67 0.00 0.03 190.79 5.029 5.027
49.970 <0.01 74.96 0.00 0.00 0.00 0.00 8.336 0.000
50.000 0.014 75.00 0.02 0.00 0.00 3.66 5.685 0.142
- 18
iter Content - 16
+14
>
+12 g
<
@)
+10 9
2
=
£ 8 o
g
46 'é
o
+ 4
+2
—n
— +0
< <
D R2




Cum.

NO3swi | Interval 6d
(g/m2) (m) Cum 6d (m)
5.941 0.014 0.014
30.223 0.011 0.024
60.549 0.073 0.098
121.240 0.069 0.167
121.402 0.193 0.360
121.717 0.201 0.561
121.941 1.191 1.752
126.968 0.026 1.779
126.968 0.048 1.826
127.111 0.039 1.865




MC-2

Upper Lower- |Mid-Depth pb*

Depth (ft) Depth (ft) [ Depth (ft) (ft) Depth (m) Unit 0g (%) (g/cm3) ov (%)
2.5-35 25 35 3.00 0.91 Qal 0.577 1.420 0.820
7.5-8.5 7.5 8.5 8.00 2.44 Qal 0.326 1.420 0.462

17.5-18.5 17.5 18.5 18.00 5.49 Qal 1.695 1.420 2.406

27.5-28.5 275 28.5 28.00 8.53 Qal 1.064 1.420 1511

47.5-48.5 47.5 48.5 48.00 14.63 Qal 2.973 1.420 4.221

57.5-58.5 57.5 58.5 58.00 17.68 Qal 2111 1.420 2.998

91.5-92.0 91.5 92.0 91.75 27.97 Qct 10.857 1.500 16.286

106.0-107.0 106.0 107.0 106.50 32.46 Qct 0.349 1.500 0.524
124.0-124.5 124.0 1245 124.25 37.87 Qbo 0.486 1.180 0.573
161.2-161.5 161.2 161.5 161.35 49.18 Qbo 0.579 1.180 0.683
Note:Tuff Bulk density from Rogers and Gallaher 1985
Note:Soil Bulk density from DB
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OXA Interval
Tuff Dry | Leachate Pore H20O| OXA- OXA- OXAswi
wt. (g) (mg/L) |[H20 (mL)|OXA- ug/g (L) (mg) (mg/L) [Interval (m) (g/m2)
50.020 0.130 75.26 0.20 0.00 0.01 33.89 1.676 0.466
49.980 0.040 75.23 0.06 0.00 0.00 18.49 2.286 0.195
50.240 0.120 75.24 0.18 0.00 0.01 10.61 3.048 0.778
50.170 0.160 75.20 0.24 0.00 0.01 22.54 4.572 1.557
50.250 <0.01 75.19 0.00 0.00 0.00 0.00 4,572 0.000
50.120 0.030 75.21 0.05 0.00 0.00 2.13 6.706 0.429
49.990 0.320 75.02 0.48 0.01 0.02 4.42 7.315 5.269
49.980 <0.01 75.05 0.00 0.00 0.00 0.00 5.029 0.000
49.970 0.360 74.96 0.54 0.00 0.03 111.18 8.336 5.312
50.000 0.310 75.00 0.47 0.00 0.02 80.37 5.685 3.119
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Cum.
OXAswi |Interval 6d| Cum 6d

(g/m2) (m) (m)

0.466 0.014 0.014
0.661 0.011 0.024
1.439 0.073 0.098
2.996 0.069 0.167
2.996 0.193 0.360
3.425 0.201 0.561
8.694 1.191 1.752
8.694 0.026 1.779
14.006 0.048 1.826
17.125 0.039 1.865




MC-2

Upper Lower- |Mid-Depth pb*

Depth (ft) Depth (ft) [ Depth (ft) (ft) Depth (m) Unit 0g (%) (g/cm3) ov (%)
2.5-35 25 35 3.00 0.91 Qal 0.577 1.420 0.820
7.5-8.5 7.5 8.5 8.00 2.44 Qal 0.326 1.420 0.462

17.5-18.5 17.5 18.5 18.00 5.49 Qal 1.695 1.420 2.406

27.5-28.5 27.5 28.5 28.00 8.53 Qal 1.064 1.420 1511

47.5-48.5 47.5 48.5 48.00 14.63 Qal 2.973 1.420 4.221

57.5-58.5 57.5 58.5 58.00 17.68 Qal 2111 1.420 2.998

91.5-92.0 91.5 92.0 91.75 27.97 Qct 10.857 1.500 16.286

106.0-107.0 106.0 107.0 106.50 32.46 Qct 0.349 1.500 0.524
124.0-124.5 124.0 1245 124.25 37.87 Qbo 0.486 1.180 0.573
161.2-161.5 161.2 161.5 161.35 49.18 Qbo 0.579 1.180 0.683
sity from Rogers and Gallaher 1985
density from DB Stephens 1994
MC-2
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PO4 Interval
Tuff Dry | Leachate Pore H20 PO4- PO4swi
wt. (g) (mg/L) |H20 (mL)|PO4- ug/g (L) PO4- (mg)| (mg/L) [|interval (m) (g/m2)
50.020 0.341 75.26 0.51 0.00 0.03 88.80 1.676 1.220
49.980 0.689 75.23 1.04 0.00 0.05 318.27 2.286 3.364
50.240 0.861 75.24 1.29 0.00 0.06 76.07 3.048 5.579
50.170 1.763 75.20 2.64 0.00 0.13 248.26 4.572 17.153
50.250 2.470 75.19 3.70 0.00 0.19 124.35 4572 23.999
50.120 2.566 75.21 3.85 0.00 0.19 182.36 6.706 36.664
49.990 0.699 75.02 1.05 0.01 0.05 9.66 7.315 11.512
49.980 4.099 75.05 6.16 0.00 0.31 1762.22 5.029 46.434
49.970 0.170 74.96 0.26 0.00 0.01 52.59 8.336 2.513
50.000 0.170 75.00 0.25 0.00 0.01 43.95 5.685 1.706
—o— Phosphate 18
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Cum.

PO4swi |Interval 6d| Cum 6d
(9/m2) (m) (m)
1.220 0.014 0.014
4,584 0.011 0.024
10.163 0.073 0.098
27.316 0.069 0.167
51.315 0.193 0.360
87.980 0.201 0.561
99.491 1.191 1.752

145.926 0.026 1.779

148.438 0.048 1.826

150.144 0.039 1.865




MC-2

Upper Lower- |Mid-Depth pb*

Depth (ft) Depth (ft) | Depth (ft) (ft) Depth (m) Unit 0g (%) (g/cm3) ov (%)
2.5-3.5 2.5 3.5 3.00 0.91 Qal 0.577 1.420 0.820
7.5-8.5 7.5 8.5 8.00 2.44 Qal 0.326 1.420 0.462

17.5-18.5 175 185 18.00 5.49 Qal 1.695 1.420 2.406

27.5-28.5 275 28.5 28.00 8.53 Qal 1.064 1.420 1.511

47.5-48.5 47.5 48.5 48.00 14.63 Qal 2.973 1.420 4221

57.5-58.5 57.5 58.5 58.00 17.68 Qal 2.111 1.420 2.998

91.5-92.0 915 92.0 91.75 27.97 Qct 10.857 1.500 16.286

106.0-107.0 106.0 107.0 106.50 32.46 Qct 0.349 1.500 0.524
124.0-124.5 124.0 124.5 124.25 37.87 Qbo 0.486 1.180 0.573
161.2-161.5 161.2 161.5 161.35 49.18 Qbo 0.579 1.180 0.683
Note: Tuff Bulk density from Rogers and Gallaher 1985
Note:Soil Bulk density from DB Stephens 1994 MC-:
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Si Interval
Tuff Dry | Leachate Pore H20 Si PW Siswi
wt. (g) (mg/L) | H20 (ml) | Si pg/g (L) Si (mg) (mg/L) [Interval (m) (g/m2)
50.020 19.006 75.26 28.60 0.00 1.43 4954.18 1.676 68.072
49.980 15.635 75.23 23.53 0.00 1.18 7227.33 2.286 76.394
50.240 27.046 75.24 40.50 0.00 2.03 2390.22 3.048 175.311
50.170 22.755 75.20 34.11 0.00 1.71 3204.99 4572 221.433
50.250 25.799 75.19 38.60 0.00 1.94 1298.56 4572 250.625
50.120 25.020 75.21 37.54 0.00 1.88 1778.14 6.706 357.500
49.990 18.691 75.02 28.05 0.01 1.40 258.34 7.315 307.780
49.980 15.084 75.05 22.65 0.00 1.13 6484.56 5.029 170.867
49.970 18.776 74.96 28.17 0.00 1.41 5798.50 8.336 277.056
50.000 22.969 75.00 34.45 0.00 1.72 5955.20 5.685 231.106
-2
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Cum.

Siswi |Interval 6d| Cum 6d
(9/m2) (m) (m)
68.072 0.014 0.014
144.466 0.011 0.024

319.777 0.073 0.098
541.210 0.069 0.167
791.835 0.193 0.360
1149.336  0.201 0.561
1457.116  1.191 1.752
1627.983 0.026 1.779
1905.039 0.048 1.826
2136.146  0.039 1.865




MC-2

Upper Lower- |Mid-Depth pb*

Depth (ft) Depth (ft) [ Depth (ft) (ft) Depth (m) Unit 0g (%) (g/cm3) ov (%)
2.5-35 25 35 3.00 0.91 Qal 0.577 1.420 0.820
7.5-8.5 7.5 8.5 8.00 2.44 Qal 0.326 1.420 0.462

17.5-18.5 17.5 18.5 18.00 5.49 Qal 1.695 1.420 2.406

27.5-28.5 275 28.5 28.00 8.53 Qal 1.064 1.420 1511

47.5-48.5 47.5 48.5 48.00 14.63 Qal 2.973 1.420 4.221

57.5-58.5 57.5 58.5 58.00 17.68 Qal 2111 1.420 2.998

91.5-92.0 91.5 92.0 91.75 27.97 Qct 10.857 1.500 16.286

106.0-107.0 106.0 107.0 106.50 32.46 Qct 0.349 1.500 0.524
124.0-124.5 124.0 1245 124.25 37.87 Qbo 0.486 1.180 0.573
161.2-161.5 161.2 161.5 161.35 49.18 Qbo 0.579 1.180 0.683
Note:Tuff Bulk density from Rogers and Gallaher 1985
Note:Soil Bulk density from DB Stephens 1994 MC-2
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S04 Interval
Tuff Dry | Leachate Pore H20 S04- SO4swi
wt. (g) (mg/L) |H20 (mL)|SO4- ug/g (L) SO4- (mg)| (mg/L) [interval (m) (g/m2)
50.020 8.839 75.26 13.30 0.00 0.67 2304.06 1.676 31.659
49.980 4.966 75.23 7.48 0.00 0.37 2295.77 2.286 24.266
50.240 4.105 75.24 6.15 0.00 0.31 362.75 3.048 26.606
50.170 5.652 75.20 8.47 0.00 0.43 796.12 4.572 55.004
50.250 3.751 75.19 5.61 0.00 0.28 188.79 4572 36.437
50.120 1.635 75.21 2.45 0.00 0.12 116.17 6.706 23.357
49.990 0.573 75.02 0.86 0.01 0.04 7.92 7.315 9.435
49.980 0.827 75.05 1.24 0.00 0.06 355.55 5.029 9.369
49.970 2.046 74.96 3.07 0.00 0.15 631.94 8.336 30.195
50.000 1.200 75.00 1.80 0.00 0.09 311.16 5.685 12.075
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Cum.

SO4swi | Interval 6d

(g/m2) (m) Cum 6d (m)
31.659 0.014 0.014
55.925 0.011 0.024
82.531 0.073 0.098
137.535 0.069 0.167
173.972 0.193 0.360
197.329 0.201 0.561
206.764 1.191 1.752
216.133 0.026 1.779
246.328 0.048 1.826
258.403 0.039 1.865




MC-1

Iso_Depth (ftj  d180  dD_Depth (ft) dD
9.9 -10.980 9.9 -80.950
9.9 9.9 -81.265

20.3  -9.766 20.3 -77.504
30.7 -8.971 30.7 -75.947
30.7  -9.025 30.7 -75.561
30.7 30.7 -74.705
30.7 30.7 -77.218
30.7 30.7 -76.622
30.7 30.7 -76.436
40.0 -10.914 40.0 -82.640
40.0 -10.926 40.0
50.1 -13.250 50.1 -91.588
50.1 -13.540 50.1
62.4 -12.583 62.4 -83.844
62.4 62.4 -83.848
75.0  -9.937 75.0 -76.838
90.3 -11.281 90.3 -77.809
100.1 -10.709 100.1 -82.438
125.3  -8.766 125.3 -79.194
150.1 -10.972 150.1 -78.688
175.3 -10.532 175.3 -74.305
200.3  -9.683 200.3 -71.724
200.3 200.3 -71.488
225.3  -10.193 225.3 -78.126
225.3 -10.242 225.3
250.3  -9.784 250.3 -74.048
275.8 -11.276 275.8 -79.850
300.1 -11.691 300.1 -79.895
349.9 -11.621 349.9 -82.619
394.9 -10.951 394.9 -79.077



Sample Number

GWO01-04-52716 GW01-04-
GWO01-04-52716 GW01-04-
GWO01-04-52717 GW01-04-
GWO01-04-52718 GW01-04-
GWO01-04-52718 GW01-04-
GWO01-04-52718 GW01-04-
GWO01-04-52718 GW01-04-
GWO01-04-52718 GW01-04-
GWO01-04-52718 GW01-04-
GWO01-04-52719 GW01-04-
GWO01-04-52719 GW01-04-
GWO01-04-52720 GW01-04-
GWO01-04-52720 GW01-04-
GWO01-04-52731 GW01-04-
GWO01-04-52731 GW01-04-
GWO01-04-52721 GW01-04-
GWO01-04-52732 GW01-04-
GWO01-04-52722 GW01-04-
GWO01-04-52723 GW01-04-
GWO01-04-52724 GW01-04-
GWO01-04-52725 GW01-04-
GWO01-04-52726 GW01-04-
GWO01-04-52726 GW01-04-
GWO01-04-52727 GW01-04-
GWO01-04-52727 GW01-04-
GWO01-04-52728 GW01-04-
GWO01-04-52729 GW01-04-
GWO01-04-52730 GW01-04-
GWO01-04-52733 GW01-04-
GWO01-04-52734 GW01-04-

ok
ok
ok
ok
ok
ok
ok
ok
ok
ok
ok
ok
ok
ok
ok
ok
ok
ok
ok
ok
ok
ok
ok
ok
ok
ok
ok
ok
ok
ok

Depth Range

9.
9.
19.
29.
29.
29.
29.
29.
29.
39.
39.
49.
49.
61.
61.
74 .
89.

99.
124.
149.
174.
199.
199.
224.
224.
249.
275.
299.
349.
394.

0-10.
0-10.
0-21.
0-32.
0-32.
0-32.
0-32.
0-32.
0-32.
0-40.
0-40.
0-51.
0-51.
0-63.
0-63.
0-76.
0-91.
0-101.
0-126.
0-151.
0-176.
0-201.
0-201.
0-226.
0-226.
0-251.
0-276.
0-301.
0-350.
0-395.

0 oo N UL U UTUTUTUTUTNDOERE UTO N F OVUOUWWWWWW o o

Upper Lower- |Mid-Depth

Depth (ft) | Depth (ft) (ft) Depth (m)
9.0 10.8 9.9 3.0
9.0 10.8 9.9 3.0
19.0 21.5 20.3 6.2
29.0 32.3 30.7 9.3
29.0 32.3 30.7 9.3
29.0 32.3 30.7 9.3
29.0 32.3 30.7 9.3
29.0 32.3 30.7 9.3
29.0 32.3 30.7 9.3
39.0 40.9 40.0 12.2
39.0 40.9 40.0 12.2
49.0 51.1 50.1 15.3
49.0 51.1 50.1 15.3
61.0 63.7 62.4 19.0
61.0 63.7 62.4 19.0
74.0 76.0 75.0 22.9
89.0 91.5 90.3 27.5
99.0 101.1 100.1 30.5
124.0 126.6 125.3 38.2
149.0 151.2 150.1 45.8
174.0 176.5 175.3 53.4
199.0 201.5 200.3 61.0
199.0 201.5 200.3 61.0
224.0 226.5 225.3 68.7
224.0 226.5 225.3 68.7
249.0 251.5 250.3 76.3
275.0 276.5 275.8 84.0
299.0 301.2 300.1 91.5
349.0 350.8 349.9 106.6
394.0 395.8 394.9 120.4




0.487934

0.79658



6180
-10.980

-9.766
-8.971
-9.025

10.914
10.926
13.250
13.540
12.583

-9.937
11.281
10.709

-8.766
10.972
10.532

-9.683

-10.193
-10.242

-0.784
-11.276
-11.691
-11.621
-10.951

s.d.
0.141

0.176
0.056
0.097

0.141
0.168
0.167
0.155
0.130

0.141
0.154
0.142
0.089
0.168
0.156
0.107

0.134
0.305
0.108
0.143
0.084
0.144
0.135

6D
-80.950
-81.265
-77.504
-75.947
-75.561
-74.705
-77.218
-76.622
-76.436
-82.640

-01.588

-83.844
-83.848
-76.838
-77.809
-82.438
-79.194
-78.688
-74.305
-71.724
-71.488
-78.126

-74.048
-79.850
-79.895
-82.619
-79.077

s.d.
0.279
0.187
0.117
0.312
0.410
0.393
0.255
0.251
0.174
0.119

0.379

0.192
0.171
0.163
0.187
0.155
0.240
0.290
0.178
0.230
0.208
0.222

0.313
0.187
0.196
0.197
0.309



MC-1 Paste New Data in Row 59 Column 1 date

SAMPLE/ft DESCRIPTION H20 content% Dry wt. DI Added MM/DD/YY
2.5-35 MC-1 0.987 50.150 75.080 6/5/05
7.5-8.5 MC-1 0.731 50.090 75.020 6/5/05
12.5-13.5 MC-1 0.602 50.060 75.030 6/5/05
22.5-23.5 MC-1 0.391 50.050 75.010 6/5/05
32.5-33.5 MC-1 0.450 50.030 75.040 6/5/05
37.5-38.5 MC-1 1.733 50.360 75.840 6/5/05
42.5-43.5 MC-1 0.358 50.020 75.010 6/5/05
47.5-48.5 MC-1 0.287 49.990 74.980 6/5/05
59.0-60.0 MC-1 1.635 50.130 75.140 6/5/05
62.0-63.0 MC-1 2.615 50.270 75.310 6/5/05
74.0-75.0 MC-1 3.226 50.420 75.390 6/5/05
77.0-78.0 MC-1 1.075 50.230 75.260 6/5/05
83.0-83.5 MC-1 0.452 50.020 75.080 6/5/05
91.0-92.0 MC-1 0.378 50.020 75.010 6/5/05
94.0-95.0 MC-1 0.305 49.930 74.930 6/5/05
116.0-117.0 MC-1 0.410 49.990 75.500 6/5/05
131.0-132.0 MC-1 0.512 50.030 75.010 6/5/05
146.0-147.0 MC-1 0.514 50.000 75.020 6/5/05
0 0 0.000 0.000 0.000 1/0/00
0 0 0.000 0.000 0.000 1/0/00
0 0 0.000 0.000 0.000 1/0/00
0 0 0.000 0.000 0.000 1/0/00
0 0 0.000 0.000 0.000 1/0/00
0 0 0.000 0.000 0.000 1/0/00
0 0 0.000 0.000 0.000 1/0/00
0 0 0.000 0.000 0.000 1/0/00
0 0 0.000 0.000 0.000 1/0/00
0 0 0.000 0.000 0.000 1/0/00
0 0 0.000 0.000 0.000 1/0/00
0 0 0.000 0.000 0.000 1/0/00
0 0 0.000 0.000 0.000 1/0/00
0 0 0.000 0.000 0.000 1/0/00
0 0 0.000 0.000 0.000 1/0/00
0 0 0.000 0.000 0.000 1/0/00
0 0 0.000 0.000 0.000 1/0/00
0 0 0.000 0.000 0.000 1/0/00
0 0 0.000 0.000 0.000 1/0/00
0 0 0.000 0.000 0.000 1/0/00
0 0 0.000 0.000 0.000 1/0/00
0 0 0.000 0.000 0.000 1/0/00
0 0 0.000 0.000 0.000 1/0/00
0 0 0.000 0.000 0.000 1/0/00
0 0 0.000 0.000 0.000 1/0/00
0 0 0.000 0.000 0.000 1/0/00
0 0 0.000 0.000 0.000 1/0/00
0 0 0.000 0.000 0.000 1/0/00
0 0 0.000 0.000 0.000 1/0/00
0 0 0.000 0.000 0.000 1/0/00
0 0 0.000 0.000 0.000 1/0/00



SAMPLE/FT

CAMO-05-60648
CAMO-05-60649
CAMO-05-60650
CAMO-05-60651
CAMO-05-60652
CAMO-05-60653
CAMO-05-60654
CAMO-05-60655
CAMO-05-60656
CAMO-05-60657
CAMO-05-60658
CAMO-05-60659
CAMO-05-60660
CAMO-05-60661
CAMO-05-60662
CAMO-05-60663
CAMO-05-60664
CAMO-05-60665

0.000

0.000

0.000

After pasting data Ctrl-Shift U runs the Update Macro and prints the

temp
ID

w o Ul kW N

11
12
13
15
16
17
18
19
20

DESCR depthFt

MC-1 2.5-3.5

MC-1 7.5-8.5

MC-1 12.5-13.5
MC-1 22.5-23.5
MC-1 32.5-33.5
MC-1 37.5-38.5
MC-1 42.5-43.5
MC-1 47.5-48.5
MC-1 59.0-60.0
MC-1 62.0-63.0
MC-1 74.0-75.0
MC-1 77.0-78.0
MC-1 83.0-83.5
MC-1 91.0-92.0
MC-1 94.0-95.0
MC-1 116.0-117.0
MC-1 131.0-132.0
MC-1 146.0-147.0

date
MMDDYY
Jun-05
Jun-05
Jun-05
Jun-05
Jun-05
Jun-05
Jun-05
Jun-05
Jun-05
Jun-05
Jun-05
Jun-05
Jun-05
Jun-05
Jun-05
Jun-05
Jun-05
Jun-05

H20

1/0/00

desirec

conte

ER
Regt#
3369S
3369S
3369S
3369S
3369S
3369S
3369S
3369S
3369S
3369S
3369S
3369S
3369S
3369S
3369S
3369S
3369S
3369S



Acetate

ppm

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

Al

ppm
0.1661
0.1817
0.0100
0.2930
0.2243
0.3920
0.2624
0.1387
0.4075
0.8152
0.3794
0.1660
0.3871
0.3514
0.2157
0.6528
0.4267
0.3320
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

ppm
0.1920
0.3185
0.2211
0.0853
0.0872
0.1182
0.0852
0.0620
0.1004
0.1077
0.1132
0.0781
0.0556
0.0859
0.0525
0.0823
0.0621
0.0580
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

Ca

ppm
19.2916
17.5324
26.8956
6.3327
6.5593
12.6554
4.0965
2.1614
0.9446
1.1529
2.3537
1.2602
0.7084
0.7880
0.7788
0.6954
0.8910
0.9261
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

c1

ppm
1.3525
1.0047
3.6584
0.8604
0.9428
3.5668
1.2323
1.0555
0.8963
0.7139
0.6708
0.5970
0.6918
0.6125
0.6355
0.7501
0.8584
1.1780
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

c103
ppm
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

clo4
ppm
<0.005
<0.005
<0.005
<0.002
<0.002
<0.005
<0.002
<0.002
<0.002
<0.005
<0.002
<0.001
<0.001
<0.0005
<0.0005
<0.0005
<0.0005
<0.0005
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

COo3
ppm
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

F

ppm
0.5781
0.4515
1.5656
2.2745
2.6274
0.8605
2.0185
1.6397
8.6071
10.7758
7.9070
5.1944
2.8573
2.0304
1.3337
1.8397
2.4479
2.4856
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000



0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

1 worksheets
nt Measured in accordance with ASTM D2216-90 Weight loss divided by dried sample v

H20
content Bulk density H20 Ag Acetate Al As B Ba
% gm/cm3 gm/gm vg/g ng/g ng/g na/g wa/g na/g
0.99 --- 0.010 —-- --- 25.2 --- --- -—-
0.73 --- 0.007 --- -- 37.2 -—- --- --
0.60 --- 0.006 —-- --- 2.48 --- --- -—-
0.39 --- 0.004 --- --- 112 --- --- ---
0.45 --- 0.004 —-- --- 74.8 --- --- -—-
1.73 --- 0.017 --- -- 34.1 -—- --- --
0.36 --- 0.004 —-- --- 110 -—- --- -—-
0.29 --- 0.003 --- -- 72.5 -—- --- --
1.63 --- 0.016 —-- --- 37.4 --- --- -—-
2.62 --- 0.025 --- -- 46.7 -—- --- --
3.23 --- 0.031 —-- --- 17.6 --- --- -—-
1.08 --- 0.011 --- -- 23.1 -—- --- --
0.45 --- 0.004 --- --- 129 --- --- ---
0.38 --- 0.004 --- -—- 139 -—- --- --
0.31 --- 0.003 --- --- 106 --- --- ---
0.41 --- 0.004 --- -—- 240 -—- --- --
0.51 --- 0.005 --- --- 125 --- --- ---
0.51 --- 0.005 --- -—- 97.0 -—- --- -—-



Fe

ppm
0.0833
0.0994

<0.01

0.1481
0.1051
0.1827
0.1305
0.0840
0.2031
0.2854
0.1696
0.1025
0.1295
0.1958
0.3038
0.3851
0.1560
0.1088
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

Formate

ppm

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

HCO3
ppm
94.9000
73.7000
114.0000
39.3000
6.7400
53.4000
21.5000
17.4000
16.1000
14.3000
15.5000
12.5000
14.0000
7.5000
12.5000
13.7000
15.5000
17.7000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

ppm
8.3354
6.2936
9.5847
4.7038
5.4323
3.8656
4.7595
2.9939
2.2740
1.2641
0.9004
0.7879
2.8736
1.9471
1.5495
2.2755
2.0397
1.8517
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

Mg

ppm
2.6065
2.5773
5.4236
0.9724
1.0513
2.0634
0.7525
0.4384
0.1923
0.2357
0.4038
0.2266
0.1929
0.1800
0.1613
0.2486
0.2473
0.2371
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

Mn

ppm
0.1280
0.1125
0.0506
0.0032
0.0124
0.0123
0.0082
0.0076

<0.002
0.0048
0.0030
<0.002

0.0037
0.0051
0.0116
0.0067
0.0034
0.0023
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

Na

ppm
10.4102
6.0613
6.6429
7.1713
6.6094
10.5432
6.0791
4.7639
16.7066
17.8908
13.2823
9.2875
7.1265
5.3651
4.8216
5.8186
7.4713
8.7500
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

NO2
ppm
1.2500
0.1900
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
0.0300
<0.01
<0.01
<0.01
<0.01
0.0400
<0.01
<0.01
<0.01
<0.01
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

NO3
ppm
0.9097
0.1405
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
0.1123
<0.01
<0.01
0.3796
0.0664
0.6244
0.3805
0.4633
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000



0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Be Br Ca cd cl clo3 clo4 co co3
na/g vg/g na/g vg/g na/g ng/g na/g ua/g ng/g
- 29.1 2927 - 205 <0.1 <0.8 - -—-
- 65.3 3592 - 206 <0.1 <1.1 --- ---
- 55.0 6692 - 910 <0.1 <1.2 - -
--- 32.7 2427 --- 330 <0.1 <0.8 - -
- 29.1 2187 - 314 <0.1 <0.7 - -
- 10.3 1100 - 310 <0.1 <0.5 - -
- 35.6 1714 - 516 <0.1 <0.9 - -
--- 32.4 1130 --- 552 <0.1 <1.1 --- -
- 9.20 86.6 - 82.2 <0.1 <0.2 - -
- 6.17 66.0 - 40.9 <0.1 <0.3 - -
- 5.25 109 - 31.1 <0.1 <0.1 - -—-
- 10.9 176 - 83.2 <0.1 <0.2 - -
-—- 18.5 235 - 230 <0.1 <0.4 - ---
-—- 34.1 313 - 243 <0.1 <0.2 - —_—
-—- 25.8 383 - 313 <0.1 <0.3 - ---
- 30.3 256 - 276 <0.1 <0.2 --- —_—
-—- 18.2 261 - 252 <0.1 <0.2 - ---
-—- 16.9 270 - 344 <0.1 <0.2 - —_—



Oxalate
ppm
<0.01
<0.01
0.8900
<0.01
0.3000
<0.01
<0.01
0.2200
<0.01
<0.01
<0.01
0.0300
<0.01
<0.01
<0.01
<0.01
<0.01
0.0400
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

PO4

ppm
0.9307
0.4006
0.5930
0.4121
0.2768
2.4235
0.2577
0.1730
0.7992
1.1249
0.8149
0.5813
0.3024
0.0213

<0.01

0.0478
0.0788
0.0858
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

Si

ppm
28.3740
26.7774
24.4077
22.9205
23.2527
25.6132
18.5724
14.7282
29.4334
31.5136
34.6580
30.2445
21.5922
17.9625
13.4466
21.3798
25.1967
25.4611
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

S04

ppm
2.5555
2.7296
5.4219
1.6519
2.3441
7.3563
4.3006
1.7692
1.4849
1.0557
0.7154
0.5019
0.8330
0.9208
0.8276
0.9345
0.9507
1.3696
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000



0.0000

0.0000

0.0000

0.0000

vg/g
87.7

92.5
390
872
876

74.8
845
857
789
617
366
724
949
806
656
677
717
726

na/g

12.
20.
<2.
56.
35.
15.
54.
43.
18.

16

6

W oV oV O J Ul B

RN
N
Q -
o

w

Fe Formate

vg/g

HCO3
na/g

Hg
vg/g

na/g
1265

1289
2385
1803
1811
336
1992
1565
209
72 .4
41.7
110
954
773
762
838
598
541



Mg
ng/g
396
528
1349
373
351
179
315
229
17.
13.
18.
31.
64 .
71.
79.
91.
72.
69.

o

W Ul Ul W b PO W,

na/g
19.4

23.1

.21
.14
.07
.44
.96
<0.2
0.28
0.14
<0.3

(U8 I O e N

.03
.71
.48
.98
.67

o o N Ul N

Na

ng/g
1580

1242
1653
2748
2204

916
2544
2490
1532
1025

616
1294
2367
2129
2371
2142
2189
2555

NO2

na/g
190

38.9
<3
<4
<4
<1
<5
<6

2.75
<1
<1
<2
<4

15.9
<5
<4
<3
<3

NO3 d15N
ug/g from NO3
138 -
28.8 ---
<3 -
<4 ---
<4 ---
<1 ---
<5 ---
<6 ---
<1 -
<1 ---
5.21 -
<2 ---
<4 ---
151 ---
32.7 -
230 ---
111 -
135 ---



Oxalate

ng/g
<2

<2
221
<4
100
<1
<5
115
<1
<1
<1
4.18
<4
<4
<5
<4
<3
11.7

Pb
na/g

PH
units

PO4

na/g
141

82.1
148
158

92.3
211
108

90.4

73.3

64 .4

37.8

81.0
100

8.43

<5

17.6

23.1

25.0

Rb
vg/g

Sb
na/g

Se
vg/g

si
ng/g
4306
5486
6073
8783
7752
2226
7771
7698
2699
1805
1606
4214
7171
7127
6613
7870
7383
7436



S04
ng/g
388
559
1349
633
782
639
1800
925
136
60.5
33.2
69.9
277
365
407
344
279
400

Sn
na/g

Sr
vg/g

Th
na/g

Ti
vg/g

T1
na/g

U
vg/g

Vv
na/g



Wet wt.

gms

Dry

50.
50.
50.
50.
50.
50.

50

49.

50
50
50

50.
50.
50.
49.
49.
50.
50.

wt.
gms
15
09
06
05
03
36
.02
99
.13
.27
.42
23
02
02
93
99
03
00

flask
gms

flask+s
amp
gms

After
drying
gms

DI

added

75

75.
74 .

75
75
75
75

75.
75.
74 .
.50

75

75.
75.

gms
75.
75.
75.
75.
75.
.84

08
02
03
01
04

01
98

.14
.31
.39
.26

08
01
93

01
02



Acetate
ppm

+

0

0.

0.

O O OO OO O OO oo o o o o

Al
ppm
.17
18
010
.29
.22
.39
.26
.14
.41
.82
.38
.17
.39
.35
.22
.65
.43
.33

O O O O O O O O O O o oo oo o o o

Br
ppm
.19
.32
.22
.09
.09
.12
.09
.06
.10
.11
.11
.08
.06
.09
.05
.08
.06
.06

Ca
ppm
19.3
17.5
26.9
6.33
6.56
12.7
.10
.16
.94
.15
.35
.26
.71
.79
.78
.70
.89
.93

O O O O O O NEFEF ON B



H OO OCOODOODOOHEKEF WOO WwWHRHRH

cl
ppm
.35
.00
.66
.86
.94
.57
.23
.06
.90
.71
.67
.60
.69
.61
.64
.75
.86
.18

Cclo3

<0.
<0.
<0.
<0.
<0.
<0.
<0.
<0.
<0.
<0.
<0.
<0.
<0.
<0.
<0.
<0.
<0.
<0.

ppm
01

01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01

<0.
<0.
<0.
<0.
<0.
<0.

<0

<0.
<0.
<0.
<0.
<0.
<0.

<0.
<0.
<0.
<0.
<0.

Cl04
ppm
005
005
005
002
002
005
.002
002
002
005
002
001
001
0005
0005
0005
0005
0005

O O O O O O O OO O oo oo o o o o

N NRERERPDNMNDUUIFEORFRDNDODNMDDERE OO

(@)
[00)



O O O O O O O OO OO oo oo o o o

Fe Formate

ppm
.08

.10
.01
.15
.11
.18
.13
.08
.20
.29
.17
.10
.13
.20
.30
.39
.16
.11

ppm

+

HCO3

ppm
94.9
73.7
114

R R R RO oW
Ul oV Rk W
. . g -
W

[ [
U W NN
QUG U 0o U U W R

=
~

EFNMNNRERPDNDMOORNDNDBD WU OO

O O O O O O O O OO oo NEKEH O UuU NN

Mg
ppm
.61
.58
.42
.97
.05
.06
.75
.44
.19
.24
.40
.23
.19
.18
.16
.25
.25
.24

O O O O OO O O O OO o o o o o

Mn
ppm
0.13
0.11
.051
.003
.012
.012
.008
.008
.002
.005
.003
.002
.004
.005
.012
.007
.003
.002



Na
ppm
10.4
6.06
6.64
7.17
6.61
10.5
6.08
4.76
16.7
17.9

.29
.13
.37
.82
.82
.47
.75

o J U1~ 013w

<0.

<0

<0.
<0.
<0.
<0.

<0.
<0.
<0.
<0.

<0.
<0.
<0.
<0.

NO2
ppm
.25
.19
01
.01
01
01
01
01
.03
01
01
01
01
.04
01
01
01
01

0

0
0
0
0

NO3

ppm from NO3
0.
0.
<0.
<0.
<0.
<0.
<0.
<0.
<0.
<0.
0.
<0.
<0.

91
14
01
01
01
01
01
01
01
01
11
01
01
.38
.07
.62
.38
.46

d15N

<0

<0.
0.

<0

0.
<0.
<0.

0.
<0.
<0.
<0.

0.
<0.
<0.
<0.
<0.
<0.

0.

OH Oxalate
ppm

ppm
.01

01
89
.01
30
01
01
22
01
01
01
03
01
01
01
01
01
04

PH

units

(&)

W 0 I 9N 0N N9N99999N9o

.96
.84
.63
.84
.73
.15
.56
.45
.84
.67
.55
.59
.03
.68
.39
.95
.35
.43



N

O O OO OO O O0OH+H OOONOOOOOo

PO4
ppm
.93
.40
.59
.41
.28
.42
.26
.17
.80
.12
.81
.58
.30
.02
.01
.05
.08
.09

Si

ppm

28.
26.
24.
22.
23.
25.
18.
14.
29.
31.
34.
30.
21.
18.
13.
21.
25.
25.

OGN & OO DNDJIULE 0 00 W 0k ok

SO3
ppm

H OO OO0 OoOOoOKRHRER D INDREUVDNMDN

S04
ppm
.56
.73
.42
.65
.34
.36
.30
.77
.48
.06
.72
.50
.83
.92
.83
.93
.95
.37



NH4
ppm comments
--- Unknown

- -- Unknown
- -- Unknown
- -- Unknown
- -- Unknown

- -- Unknown
- -- Unknown
- -- Unknown
- -- Unknown
- -- Unknown
- -- Unknown
- -- Unknown
- -- Unknown
- -- Unknown
- -- Unknown
- -- Unknown

peak

peak
peak
peak
peak

peak
peak
peak
peak
peak
peak
peak
peak
peak
peak
peak

®

® ® ® ®

® ® ® ® ® ® ® ® ® ® ®
NN 0000y YO

Ul o O O



electro Ba corr

nic mail for Na

ate sent date sent pprm
.29

.05,6.95
.05
.05
.11,6.95

.05

.05

.05
.05,7.30,9.25
.05

.31
.05,9.25
.05,7.30
.31

.31

.31
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Qal
Qbo
Qbog
Qbtlg
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Qbt3
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Th 4
Tpf
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Upper Lower- [Mid-Depth

Depth (ft) | Depth (ft) (ft) Interval (ft)|Interval (m)

0 3.8
7.6 8 7.8 4.2 1.3
8 8.3 8.15 2.25 0.7
12.2 125 12.35 5.85 1.8
19.7 20 19.85 5.55 1.7
23.3 23.6 23.45 4.15 1.3
28 28.3 28.15 3.35 1.0
30 30.3 30.15 6.6 2.0
41.2 41.5 41.35 8.6 2.6
47.2 47.5 47.35 5.2 1.6
51.6 51.9 51.75 5 15
57.2 57.5 57.35 4.55 1.4
60.7 61 60.85 3 0.9
63.2 63.5 63.35 3.25 1.0
67.2 67.5 67.35 4 1.2
71.2 71.5 71.35 4.4 1.3
76 76.5 76.25 5.1 1.6
81.2 81.5 81.35 4.9 15
86 86.3 86.15 4.1 1.2
89.4 89.7 89.55 3.5 1.1
93 93.3 93.15 6.3 1.9
102 102.3 102.15 6.5 2.0
106 106.3 106.15 6 1.8
114 114.3 114.15 6.75 2.1
119.5 119.8 119.65 4.25 1.3
122.5 122.8 122.65 3.25 1.0
126 126.3 126.15 3.75 1.1
130 130.3 130.15 3.75 1.1
133.5 133.8 133.65 3 0.9
136 136.3 136.15 3.25 1.0
140 140.3 140.15 4 1.2
144 144.3 144.15 3.5 1.1
147 147.3 147.15 3.25 1.0
150.5 150.8 150.65 3.25 1.0
153.5 153.8 153.65 4.15 1.3
158.8 159.1 158.95 5 15
163.5 163.8 163.65 4.6 1.4
168 168.3 168.15 4.75 1.4
173 173.3 173.15 30.75 9.4
229.5 229.8 229.65 28.4 8.7
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SUMMARY OF CONCLUSIONS

The pre-conceptual geotechnical investigations of the AHF Site at TA-33 indicate that the
geologic units in which tunnels and shafts will be constructed in the canyons will behave like soil
rather than rock. The low strength parameters of the Otowi will require a soft-ground approach
to excavation and structural support. 1f unshielded tunnel construction methods are used {(e.g.;
roadheader or NATM) the excavation cycle will be short, probably less than 10 feet. If a TBM is
used, support immediately behind the shield will be needed. In shafts, shoring or other bracing
will be required in each cycle as the shaft is sunk.

In open excavations relatively low in-place densities and unconfined strengths might limit cut
slope gradients and increase potential for settlement and slumping of ground adjacent to cuts.
These same properties could make retained excavation more feasible because support systems
like soldier piles or soil nails should be compatatively quick to install.

If the beam line in the tunnel is at elevation 6600, a 15-foot diameter tunnel will break out of the
Otowi into the Cerro Toledo in at least one location and come very close to breaking into
alluvium in at least one other location in Sandia Canyon. In Mortandad Canyon the base of the
Cerro Toledo will be less than one tunnel diameter above the crown of the tunnel in at least one
location. It is reasonable to expect that these conditions would occur over a substantial portion
of the tunnel alignments under the canyons. Although the laboratory results from these
investigations do not show a sharp contrast in geomechanical properties between the Otowi and
the Cerro Toledo, it is possible that the stand-up time and stress-strain behaviors of the two units
would be different enough to require different primary support and permanent lining designs. To
avoid a mixed-face tunneling scenario and lessen the risk of instability in the tunnel above the
crown, the tunnel level can be lowered to a depth that would provide at least one diameter
(preferably two diameters) below the Otowi/Cerro Toledo or Otowi/ alluvium contact. This can
be achieved by either actually lowering the elevation of the tunnel level or by shifting the
alignment to avoid the deepest horizons of those contacts, resulting in a new layout with respect
to the site topography and geology.  An alternative approach would be to assume the certainty of
a mixed-face tunnel scenario and to design the tunnels and plan construction for those
conditions.

The results of this investigation have identified additional questions and have shown how
variable the geotechnical elements of the site are likely to be. Geotechnical uncertainties of
primary importance are:

o Parameters related to facility layout and depth — the shape and position of the top of the
Otowi and the thickness and continuity of the overlying geologic units.

e Primary geomechanical parameters — strength parameters (friction, cohesion, unconfined
strength, triaxial maximum deviator stress).

e Major geologic structures — the existence and location of any faults or erosional breaks
that could impact the position and continuity of geologic units along the tunnel
alignments.
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These data needs can be addressed through a set of geotechnical investigations, starting with the
“CDO0” phase of the Site Characterization Master Plan (SCMP) described in detail in the TA-53
Integrated Design Studies Report, September, 2001. This phase would identify any site features
that could force major realignment or repositioning of AHF facilities. The second SCMP phase
is the conceptual design, or CDI, phase. It should be focused on the data requirements of
conceptual design and on data needed to determine sizes and shapes of tunnels and shafts,
methods of excavation and ground support, and identify potential out-of-limits conditions
including unstable slopes and excessive contaminant levels. Specifically, these investigations
should include:

e (Continuous tube sampling and visual logging
o Video logging

e Downhole seismic logging

e Seismic reflection and refraction surveys

¢ Laboratory testing
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Report of Pre-Conceptual Geotechnical Investigation File No. C39010120
AHF Project, TA-33

Los Alamos National Laboratory

Los Alamos, New Mexico

1 INTRODUCTION

Kleinfelder, Inc. has prepared this Report of Pre-Conceptual Geotechnical Investigations in
fulfillment of the deliverable-product requirements under Task 039 of Holmes and
Narver/Raytheon’s (HNR’s) contract with Los Alamos National Laboratory. It addresses the
scope and results of geotechnical investigations conducted to support pre-conceptual design
studies of the Advanced Hydrotest Facility (AHF) at TA-53.

1.1  GENERAL DESCRIPTION OF PROJECT

The Advanced Hydrotest Facility (AHF) of the L.os Alamos Neutron Science Center (LANSCE)
at TA-53 is intended to be a subterranean system of shafis, tunnels, and experiment halls as well
as surface support facilities for research associated with the Department of Energy’s Stockpile
Stewardship program. AHF will have as many as 28 shafts and more than five miles of tunnels
under at least 50 feet of cover that is intended to act as a radiation shield. The facility will
include two underground test chambers, one tunneled in rock and the other to be constructed at a
depth of 180 feet in an open excavation about 600 feet in diameter. The subterranean facilities
will include:

An injector shaft

A booster ring

A main ring synchrontron

Beam ejectors/ splitters

Beam transport tunnels

A non-SNM firing site (Firing Site #1, or FS1)
An SNM fining site (Firing Site #2, or FS2)
Services shafts with alcoves

LEmergency egress shafts

One or more access drifts {inclined tunnels)

2 € & o 9 o © & & O

AHF research will involve a high-energy proton beam and Special Nuclear Materials (SNM),
requiring protection from radiation as well as a high level of security. To provide both radiation
protection and security, the subterranean facilities must be at least 50 feet below lowest ground
surface, or about elevation 6600 feet, and must be in essentially that same plane throughout the
entire beam path. No other underground facilities have been constructed at this depth or
elevation in the Los Alamos area, and no test borings have been drilled for geotechnical purposes
to this elevation in the footprint of the proposed AHF. Consequently, the geologic conditions
around the AHF are based on broad-scale studies including surface geologic mapping as well as
shallow test borings around the LANSCE complex (TA-53) and test borings in the same vicinity
drilled and sampled for environmental and ground water studies.
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Report of Pre-Conceptual Geotechnical investigation File No C39010120
AHF Project, TA-53

Los Alamos National Laboratory

Los Alamos, New Mexico

1.2 PURPOSE AND CONTENT OF REPORT

This report has been prepared as a record of the geotechnical investigations conducted by
Kleinfelder, Inc under subcontract to Holmes and Narver/ Raytheon (HNR) during July-
September, 2002. The investigations were performed to:

o Develop an initial understanding of the geotechnical conditions of the site in genetal and
of the canyons in particular, and

e Support a preliminary evaluation of geotechnical design parameters that could impact
tunnel layout and depth.

This report presents a description of the investigations, findings, and preliminary conclusions
and recommendations concerning ground conditions affecting tunnels, shafts, and open
excavations. Implications of the findings on facilities layout and depth are discussed, as well.
Data needs identified from these investigations and the types of future geotechnical
investigations required to address those needs are described.

In section 2, the physical setting of the AHF site at TA-53 is described. The following section,
3.0, describes the scope of investigations andanalyses. Section 4.0 presents the conclusions and
recommendations resulting from the investigations and analyses.

2 SITE DESCRIPTION

These facilities are located across a geographic footprint that is approximately 3700 feet from
north to south and neatly 3100 feet east to west, hinging on the linear accelerator of the Los
Alamos Neutron Science Center (LANSCE) at TA-53. Within this area the terrain includes two
mesas and two canyons, aligned approximately east-west and roughly perpendicular to the axis
of the beam transport tunnels system, which constitutes most of the length and footprint of the
subterranean facilities. This combination of terrain and facility alignment results in tunnels
crossing under both Sandia and Mortandad canyons, with FS2 located in Mortandad Canyon at
the south end of the tunnels.

The general geologic setting of the AHF area includes, in descending order:

e Uplands or mesas formed by the Tshirege Member of the Bandelier Tuff, which is several
hundred feet thick and will be penetrated by shafts from the TA-53 area, The Tshirege is
divisible into several units:

Unit 4 — absent in the AHF area

Unit 3 - non-welded to partially weld tuff

Unit 2 - moderately to strongly welded tuff

Unit 1v — devitrified, non-welded to slightly welded tuff

Unit 1g ~ glassy, non-welded to slightly welded tuff with pumice fragments

e Cerro [oledo interval, a volcano-clastic sedimentary unit between tuffs of the two major
eruptions. Bounded by erosional surfaces on bottom and top, it is irregular in thickness and
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Report of Pre-Conceptual Geotechnical Investigation File No. C59010120
AHF Project, TA-53

L.os Alamos National Laboratory

L-os Alamos, New Mexico

lateral extent, and is generally not lithified. Where the Cerro Toledo interval is missing, it
may be replaced by Tsankawi Pumice, which otherwise forms a layer up to 1m thick
overlying the Cerro Toledo.

e Otowi Member of the Bandelier Tuff, underlying the Cerro Toledo as well as both mesas and

canyons. The tunnel horizon will be in the upper portion of the Otowi, which is a non-
welded tuff.

Alluvium, soil deposited by streams, forms the bottoms of both canyons. The alluvium is
derived primarily from erosion of the Tshirege and consists of mostly silt- and sand-size volcanic
ash fragments. In the canyons the alluvium overlies the Unit 1g tuff, the Cerro Toledo, or the
Otowi tuff depending on location.

The shallowest cover over the tunnels will be in Sandia Canyon, where the surface elevations are
lowest. The bedrock/alluvium contact depth has not been known prior to these investigations,
and the physical properties of the alluvium had not been characterized in any previous studies.
Consequently, there were insufficient data for determining the depth and physical properties of
alluvium in Sandia and Mortandad canyons or the thickness, lateral continuity, and physical
properties of the Cerro Toledo interval and the Tsankawi Pumice. It is very important to
determine where alluvium, the Cerro Toledo interval, and the tuff units are in relation to the
planned AHF subterranean facilities and what properties must be considered in locating and
designing the facilities.  The scope of these investigations was based on developing this
information.

3 SCOPE OF INVESTIGATIONS AND ANALYSES

3.1 DESCRIPTION OF INVESTIGATIONS
The pre-conceptual geotechnical investigations were planned and conducted to:

e Explore the shallow subsurface of Sandia and Mortandad canyons using test borings to
establish some bounding limits of the positions, thicknesses and properties of the
geologic materials (lower Tshirege Member, alluvium, Tsankawi Pumice, Cerro Toledo
interval, and upper Otowi Member) that are likely to surround and overlie the AHF
subterranean facilities.

e Determine preliminary ranges of physical properties of geologic materials by performing
faboratory tests on selected samples obtained from the test borings.

e Evaluate the geologic conditions that might affect tunnel and shaft layout, depth, design,
and construction.

e Prepare recommendations that will be used to support decisions concerning subterranean
facility locations, depths, and potential construction methods, and to scope subsequent
geotechnical investigations of the Site Characterization Master Plan.

In this pre-conceptual stage of the AHF Project, site characterization efforts have been directed
toward determining those geologic conditions that define bounding limits for the physical
placement and construction of the subterranean facilities. Accordingly, these investigations were
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limited to delineating major geologic units and their boundaries and general properties (e.g.;
what geologic units are present, how thick are they, will they be soft or hard, weak or strong).
The investigations consisted of eight test borings drilled through soil and rock to about elevation
6580 or about 15-20 feet below tunnel invert level. Each boring was visually logged and
sampled as appropriate for the materials encountered. Limited laboratory testing was performed
on selected samples to support soil and rock classification and estimates of unit weight, strength
parameters, permeability, and alkali-silica reactivity. Samples splits were made available to
LANL ER and ESH groups for chemical testing for environmental contaminants.

3.1.1 Test Borings

Eight test borings were drilled to depths between 84 and 179 feet, sufficient to reach about 15
feet below expected invert elevation (6660 feet), or about elevation 6580 feet. Five of these
borings were drilled in Sandia Canyon directly south of TA-53, as shown on Figure 1. Borings
in Sandia Canyon were drilled 84 to 150 feet deep and three borings were drilled in Mortandad
Canyon to depths of 143 to 179.2 feet. The locations of the eight borings were selected to cover
the footprint of the AHF tunnels and other subtertanean structures as much as possible and to
supplement information previously developed by the LANL Environmental Restoration program.

The test drilling activities were performed in accordance with the requirements of the ESH ID,
Excavation Permit, and Activity Hazards Analysis. Each test-boring site was accessed along
existing roads and trails, with some overland travel required for short distances at several
locations. No earthwork, bridge-building or other special measures were required to get drilling
equipment to and from the designated drill sites, and no sites were within stream channels.
Consequently, no restoration of access routes or stream chamnels was needed. Drill site
disturbances involved the area immediately around the drillhole where the drill rig and support
truck and trailer were parked as well as the space around the collar of the drillhole where cuttings
were retained during drilling. No mud pits were used. The typical area of activity around each
borehole was about 3600-4000 square feet, at most. Of this area about 100-150 square feet was
temporarily covered with cuttings. When each test boring was completed, all cuttings were
placed back in the drillhole and the cuttings site was raked. All trash and equipment was
removed when the crew left the site. The total area of disturbance for all eight test borings was
about 2/3 acre.

The test borings were drilled with a Strata-Star 10 drill rig using an 8.0 inch 0.D./4.0 inch 1.D.
hollow stem auger in accordance with ASTM Method D6151-97.  Drill cuttings were retained
within 10-20 feet of the borehole during drilling and placed in the borehole as backfill at the
completion of drilling of each hole. Samples were obtained by continuous tube sampler
advanced inside the auger, by Standard Penetration Test (SPT) drive sampler (ASTM D1586-
99), by California drive sampler (ASTM D3550-01) and by grab sampling of auger cuttings.
SPT sampling or California ring barrel sampling at five-foot intervals was the usual
testing/sampling method applied in alluvium intervals of all test borings and, at the discretion of
the field geologist, in some sections of the Cerro Toledo and tuff units encountered in the
borings. Grab samples were taken to provide large volumes of material for testing the
compaction characteristics of soil and tuff.
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Sampling in the Otowi Member usually employed the continuous tube method. Continuous tube
samples provide a more complete record of the materials penetrated, making it possible to
develop more detailed descriptions of the subsurface conditions. Continuous tube samples were
considered to be undisturbed and were sealed and handled in accordance with ASTM D4220-95.
When the tubes are removed from the borehole, they were capped and sealed with tape on both
ends, labeled, and transported for safekeeping and later testing. Although this ASTM procedure
is intended for use with undisturbed soil samples, it was used for samples of tuff, as well,
because of the soft soil-like consistency of the tuffs.

Some rock coring was attempted using a NQ wireline core barrel with a diamond or carbide bit
per ASTM D2113-99. Due to the softness of the tuffs, rock coring using the standard rock core
barrel with air as the drilling fluid was not successful and was abandoned in favor of continuous
tube sampling with the hollow stem auger.

A Kleinfelder geologist visually logged all borings. On a standard log form, the geologist
recorded:

e Number and location of boring

e Date of start and completion

e Names of driller and geologist

e Boring collar elevation and total depth

e Sampling methods and depth/interval of each sample

e Sample recovery — percentage recovered

e Classification of material — Unified Soil Classification System for soils, petrologic
description for rock

e Visual description including color, moisture content, stiffness/density/hardness, grain

sizes, structural features (roots, fractures, bedding, etc.), weathering, and visible minerals

Penetration resistance (SPT blow counts) or advance rate

Lithologic boundaries or contacts

Depth of groundwater

Graphic log illustrating different materials encountered

Additional notes will be added to logs when needed for explanation or clarification of log entries.

Daily field reports were also prepared on which the geologist recorded work started and
completed, problems encountered and actions taken, and hours worked.

Upon completion of each test boring, the samples were removed from the site and transported by
truck to the Kleinfelder Albuquerque laboratory. All tube samples were maintained in an upright
position throughout handling, transportation and storage to retain the undisturbed characteristics
of the samples as much as possible. The location and disposition of samples were recorded on a
sample inventory/ custody log. LANL’s ESH-10 group obtained splits of 32 samples for their
use 1n testing for geochemical characterization and environmental contaminants.
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3.1.2 Laboratory Testing

A limited program of laboratory testing was performed on selected samples obtained from the
test-boring program. The specific tests included:

Grain size analysis
Atterberg limits
Moisture-density

Unit weight

Direct shear

Unconfined Compression
Triaxial Compression
Hydraulic Conductivity
Alkali-soil reactivity {ASR)

In the investigation program plan, combined hardness and tensile strength tests were to be
performed on tuff if suitable samples were obtained. Due 1o the softness of the tuff, these tests
could not be performed.

4 € & ¢ & 8 e o 8

All geomechanical and ASR testing was performed in Kleinfelder laboratories in Albuquerque,
New Mexico and Pleasanton, California.

3.2 GEOTECHNICAL ANALYSES AND FINDINGS

The investigations described above were intended to provide information about the geologic
setting and geomechanical properties of geologic units in the canyons of the AHF site at TA-53.
As such, they provide the basis for some geotechnical analyses and findings that are general and
preliminary. Additional, more detailed investigations will build on this basis to develop the
geotechnical parameters needed for conceptual and higher levels of design. The following
describes the analyses performed and the resulting preliminary findings.

3.2.1 Results of Test Boring Program

The results of the test-boring program are summarized in Table 1 and illustiated in Figures 2, 3
and 4. The test boring logs, from which Table 1 and Figures 2, 3 and 4 are derived, are included
in Appendix B. Borehole BH-7 was drilled at LANSCE in July, 2002 as part of the LANL
Environmental Restoration Program at the south edge of the lagoons at TA-53, about 700 feet
north-northeast of test boring SC1 of this program; the graphic log of the lower part of BH-7 is
included on Figure 2 as supplemental information.

Sandia Canyon (SC) Borings

Borings SC1 through SC5 were drilled in Sandia Canyon at the locations shown on Figure 1 in
Appendix A.  All SC borings encountered alluvium and tuff of the Otowi Member. The
alluvium is primarily silty sand with varying amounts of silt and clay. Colluvium consisting of
rock fall and talus from adjacent slopes is randomly interbedded within the alluvium. Thickness
of alluvium increases from about 23 feet at SC2, near the west end of the tunnel footprint, to 50
feet at SC4 and SCS5.
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In the west half of the footprint area, Unit 1g of the Tshirege Member underlies the alluvium,
thinning eastward from about 29 feet thickness at SC2 to about 12 feet at SC3. The Ig Unit
appears to have been eroded away from the eastern half of the footprint in Sandia Canyon, but it
is at least 80 feet thick under the lagoons at TA-53 in BH-7. The 1g Unit is pinkish to reddish
brown, non-welded to partially welded ash flow tuff.

The Cerro Toledo interval consists of a variety of non-welded sediments, primarily reddish
brown silty sand with fragments of gravel up to one inch in size.  Although the Tsankawi
Pumice overlies the Cerro Toledo, it is less than three feet thick and not readily distinguishable
from the Cerro Toledo; therefore, for the purposes of this report the Tsankawi is treated as part of
the Cerro Toledo. Like Unit lg, the Cerro Toledo interval was found in borings SC2 and SC3
but not in borings in the eastern half of the footprint in Sandia Canyon (SC1, SC4, and SC5). but
the Cerro Toledo is approximately 40 feet thick in BH-7. Evidently the Cerro Toledo, like the 1g
Unit, has been eroded from Sandia Canyon in the east half of the AHF footprint. The vertical
position of the Cerro Toledo is lowest in SC3, where its base elevation is about 6605, putting the
Cerro Toledo within the tunnel excavation horizon at that location if the beam line follows
elevation 6600. The extreme variability in the elevations of the base of the Cerro Toledo
between SC2 and SC3, 51 feet over 1200 feet distance, shows that the Cerro Toledo was
deposited on an irregular erosional surface and was, itself, eroded before deposition of the
Tshirege tuffs.

The tuff of the Otowi Member was found in all SC borings either below the Cerro Toledo in the
western half of the footprint area or below the alluvium in the eastern half. The Otowi is pinkish
orange (salmon) colored, non-welded ash flow tuff. It was difficult to sample using air coring,
but good sample recovery was achieved using continuous tube sampling with the hollow stem
auger. The Otowi is consistently soft and breaks easily. This formation will be the host unit for
the AHF underground facilities, but as shown by SC3 and SCS5, the depth of the facilities will
have to be increased to avoid encountering Cerro Toledo or alluvium in tunnel excavation.

Water was encountered only in boring SC3. The water level was 35 feet depth during drilling,
but by the time the boring was completed, the water had drained to some level below the bottom
of the borehole. This water was probably transient, arising from rapid infiltration of rainfall and
local runoft.

The geologic profile along Sandia Canyon that can be interpreted from the SC borings is shown
in Figure 3.
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Mortandad Canyon (MC) Borings

The three test borings drilled in Mortandad Canyon all encountered the Otowi Member, the
Cerro Toledo, and the alluvium, all of which had essentially the same physical properties as in
Sandia Canyon. The Ig Unit occurred in MC1 but not in the other two MC borings. Both the
absence of the 1g Unit and the much lower position (about 50-60 feet lower) of the Cerro Toledo
interval in MC2 and MC3, compared to MC1, implies that there is either a paleocanyon wall or a
structural offset (fault) between MC1 and MC2.

No water was encountered in the MC test borings.

The geologic profile along Mortandad Canyon that can be interpreted from the MC borings is
shown in Figure 4.

3.2.2 Results of Laboratory Testing Program

Based on the test boring logs and visual examination of samples, a limited number of samples
were selected for testing in Kleinfelder’s Albuquerque and Pleasanton (CA) material testing
laboratories. All sampled materials, inciuding the tuffs, were tested using soil mechanics
methods. These tests provide some initial insight into the physical properties of the geologic
units in the canyons; although too limited to support design, the test results indicate the range of
properties that should be considered when evaluating facility layout and depth, design and
excavation approaches, and later site investigation plans.

Laboratory test results are included in Appendix B and summarized in Table 2. The results can
be evaluated by geologic unit as follows:

Alluvium — general sandy soil with up to 50% minus #200 sieve (fines) consisting of silt (SM
soil) or clay (SC soil), low plasticity to non-plastic. This material should be suitable for
excavation of stable cut slopes and for use as engineered fill.

Tshirege Unit Ig — generally silty sand with enough bonding of particles (from cohesion,
welding or cementation) to give the tuff relatively good strength (95.8 psi in unconfined
compression) considering its low density (71.9 pcf).

Cerro Toledo — variably graded silty sand and silt, moderate to low density (96.2 to 70.9 pcf),
low strength in unconfined compression (4.8 to 14.5 psi) but good strength parameters (¢
=28-31, cohesion = 2-3 ksf) in direct shear. This material should be suitable for excavation
of stable cut slopes and for use as engineered fill.

Otowi tuff — generally silty sand with enough bonding of particles (from cohesion, welding or
cementation) to give the tuff some unconfined strength (6.0 to 53.0 psi) and good strength
parameters (¢ =38, cohesion = 1.1 ksf) in direct shear. Five triaxial unconsolidated-
undrained (U-U) tests, run of samples from five different borings, produced a wide range of
results, from a deviator stress of 16.91 ksf at 1.0 ksf confining pressure to 7.19 ksf deviator
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stress at 2.0 ksf confining pressure. Although confinement appears to increase stress at
failure, the results are not conclusive. Densities are consistently low, 69.9 to 83.2 pcf, over
the six samples tested. Hydraulic conductivity (permeability to water) also appears to be
consistent, in the range of 10-7 cm/sec.

Alkali-silica reactivity {ASR) testing was performed on a selected set of samples from the
several geologic units, These tests are time-dependent and could not be completed by the
submittal date of this report. Laboratory testing started several weeks later than originally
scheduled, the result of delays in the drilling and sample collection caused by fire hazard
conditions and drill rig mechanical problems. The results of ASR tests will be submitted later as
an addendum to this report.

The tests show that all of the geologic units consist of soils or soil-like material — none of these
units have typical rock density, hardness or strength properties.

4 CONCLUSIONS AND RECOMMENDATIONS

4.1 GROUND CONDITIONS AFFECTING TUNNELS AND SHAFTS

Both the test borings and the laboratory tests indicate that the geologic units in which tunnels and
shafts will be constructed in the canyons will behave like soil rather than rock. The low strength
parameters of the Otowi will require a soft-ground approach to excavation and structural support.
The Otowi should excavate easily but is likely to have short stand-up times, requiring substantial
ground support installed close to the heading within a short time, perhaps minutes, of excavation.
Consequently, if unshielded tunnel construction methods are used (e.g.; roadheader or NATM)
the excavation cycle will be short, probably less than 10 feet. If a TBM is used, support
immediately behind the shield will be needed. In shafts, shoring or other bracing will be
required in each cycle as the shaft is sunk.

4.2 GROUND CONDIFIONS AFFECTING OPEN EXCAVATIONS

The geotechnical parameters that make tunnel and shaft excavation relatively easy should also
make open excavation straightforward. The apparent absence of ground water and high-
plasticity soils and the good frictional characteristics of all geologic units are favorable factors
for open excavation. However, relatively low in-place densities and unconfined strengths might
limit cut slope gradients and increase potential for settlement and slumping of ground adjacent to
cuts. Alternatively, these same properties could make retained excavation more feasible because
support systems like soldier piles or soil nails should be comparatively quick to install.

4.3 IMPLICATIONS FOR FACILITIES LAYOUT AND DEPTH

The graphic logs in Figure 2 and the profiles in Figure 3 and 4 show that, if the beam line in the
tunnel is at elevation 6600, a 15-foot diameter tunnel will break out of the Otowi into the Cerro
Toledo in at least one location and come very close to breaking into alluvium in at least one other
location in Sandia Canyon. In Mortandad Canyon the base of the Cerro Toledo will be less than
one tunnel diameter above the crown of the tunnel in at least one location. Considering the
number of trouble spots encountered in a limited number of test borings (three out of eight), it is
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reasonable to expect that these conditions would occur over a substantial portion of the tunnel
alignments under the canyons. The variability of the vertical position and thickness of the Cerro
Toledo shown by these test borings will almost certainly persist under the mesas, as well.
Consequently, with the tunnel elevation and layout that is currently baselined for the AHF
project, zones of Cerro Toledo soils and possibly alluvium will be exposed in tunnels. Although
the laboratory results from these investigations do not show a sharp contrast in geomechanical
properties between the Otowi and the Cerro Toledo, it is possible that the stand-up time and
stress-strain behaviors of the two units would be different enough to require different primary
support and permanent lining designs. Such a mixed-face condition would add to construction
costs and lead to a more complex design.

To avoid a mixed-face tunneling scenario and lessen the 1isk of instability in the tunnel above the
crown, the tunnel level can be lowered to a depth that would provide at least one diameter
(preferably two diameters) below the Otowi/Cerro Toledo or Otowi/ alluvium contact. This can
be achieved by either actually lowering the elevation of the tunnel level or by shifting the
alignment to avoid the deepest horizons of those contacts, resulting in a new layout with respect
to the site topography and geology. However, for either approach to be taken with confidence,
additional site investigations would be needed to establish the form of the upper surface of the
Otowi across the footprint of the tunnel system.

An alternative approach would be to assume the certainty of a mixed-face tunnel scenario and to
design the tunnels and plan construction for those conditions.

4.4 DATA NEEDS

This investigation program has produced some initial insight into the geologic conditions and
geomechanical properties that will impact the AHF subterranean facilities, but the results of this
investigation have also identified additional questions and have shown how variable the
geotechnical elements of the site are likely to be. Geotechnical uncertainties of primary
importance are:

e Parameters related to facility layout and depth —~ the shape and position of the top of the
Otowi and the thickness and continuity of the overlying geologic units. Data from this
investigation shows that these parameters can vary substantially across the site and will
have major effect on the layout, construction methods, and cost of the subterranean
facilities.

e Primary geomechanical parameters — strength patameters (friction, cohesion, unconfined
strength, triaxial maximum deviator stress). The values of these parameters determined
in this investigation vary over a wide range. The number of tests performed is not
sufficient to support a judgment about whether this variability is due to sample
disturbance, test operator influence, or actual variation in the tested materials. Because
the strength parameters are critical to design and construction of the tunnels and shafts,
more strength testing is needed.
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e Major geologic structures — the existence and location of any faults or erosional breaks
that could impact the position and continuity of geologic units along the tunnel
alignments.

4.5 SUBSEQUENT GEOTECHNICAL INVESTIGATIONS

The site investigations conducted for this pre-conceptual design phase of the project produced
the data needed for determining the general geologic setting of the canyons within the AHF
footprint and for initial assessments of geotechnical properties. These data needs can be
addressed through a set of geotechnical investigations, starting with the “CD0” phase of the Site
Characterization Master Plan (SCMP) described in detail in the TA-53 Integrated Design Studies
Report, September, 2001.

The CDO phase is not linked to any specific information needs of CDO; it would occur before the
start of conceptual design. This phase would identify any site features that could force major
realignment or repositioning of AHF facilities. For example, an active or capable fault
underlying the location of I'S2 could force that structure to be relocated. Such a feature affects
project planning at a pre-conceptual level, so it must be addressed before conceptual design.

The second SCMP phase is the conceptual design, or CDI, phase. It should be focused on the
data requirements of conceptual design and on acquiring data needed to determine sizes and
shapes of tunnels and shafts, on methods of excavation and ground support, and on identifying
potential out-of-limits conditions including unstable slopes and excessive contaminant levels.
This phase is intended to produce the additional data needed to support the conceptual design
and to provide data required in the Environmental Impact Statement.  The geotechnical
characterization of SCMP CD1 should be directed toward establishing a geologic model of the
entire site, including the mesas, and determining the range of geomechanical properties that
affect facility layout, configurations, and constructability. Test borings should be drilled at the
locations of the primary subterranean facilities to establish the thickness and vertical limits of
rock units, to document in situ rock structure, and to extract additional samples for visual
examination and testing  Geophysical surveys should be performed to assist in geologic
correlation between test borings, to detect large subsurface discontinuities, and to provide data
on rock mass properties. Specifically, these investigations should include:

e Continuous tube sampling and visual logging — to provide better characterization of site
geology, to obtain core and other samples for testing, and to provide openings for video
and downhole seismic logging.

e Video logging — to observe and record rock discontinuities in situ and in true spatial
orientation

e Downhole seismic logging —~ to determine velocity characteristics of rock with depth, to
complement seismic reflection and refraction surveys

e Seismic reflection and refraction surveys — to determine velocity characteristics of rock in
three-dimensional space and to locate boundaries between geologic units, to complement
downhole seismic logging and rock coring and visual logging
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e Laboratory testing
o Direct shear — to quantify friction angle and cohesion of material
o Compressive strength — to quantify strength in uniaxial compiession
o Grain size analyses — to classify soil and disaggregated tuff
o Plasticity Indices— to classify soil and disaggregated tuff

o Proctor moisture/ density — to quantify compaction characteristics of soil and
disaggregated tuff

o In-situ density and specific gravity — to quantify void ratio and unit weight of tuff
o Alkali-silica reactivity — to evaluate chemical interaction of tuff with concrete

Data derived from these investipations should be added to the site database and terrain model.
The terrain model will provide the primary platform for conceptual modeling of shafls and
tunnels. Modeling will include AutoCAD simulation of excavations within the terrain model as
well as representations of shaft and tunnel configurations for subsequent structural analysis
during design.

5 CLOSURE

5.1 LIMITATIONS

The recommendations contained in this report are based upon the field exploration, laboratory
tests, and our understanding of the proposed facilities. 1t is the responsibility of the design team
to determine the suitability of the information contained in this report and, at the discretion of the
design team, to seek supplemental geotechnical information and recommendations. This
supplemental information could include additional site-specific borings., laboratory testing,
geotechnical engineering analysis, or geotechnical consultation.

The subsurface data used in the preparation of this report was obtained from the eight test
borings. It is anticipated that variations in the subsurface soil and rock conditions may exist
between the boring locations. The nature and extent of variations may not be evident until
construction occurs.

This report was prepared in accordance with generally accepted standards of practice at the time
the report was written. No warranty, express or implied, is made. It is the Client’s responsibility
to see that all parties to the project, including the Designer, Contractor, Subcontractors, etc., are
made aware of this report in its entirety. The use of information contained in this report for
design purposes; subsequent use of this information for construction should be done at the
Contractor’s option and risk.

Other standards or documents referenced in any given standard cited in this report, or otherwise
relied upon by the authors of this report, are only mentioned in the given standard; they are not
incorporated into it or “included by reference” as that latter term is used relative to contracts or
other matters of law.
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Report of Pre-Conceptual Geotechnical Investigation File No. C539010120
AHF Project, TA-53

L.os Alamos National Laboratory

Los Alamos, New Mexico

This report may be used only by the client and only for the purposes stated, within reasonable
time from the issuance. Land use, site conditions (both on- and off-site) or other factors may
change over time, and additional work may be required with the passage of time. Any party
other than the client who wishes to use this report shall notify Kleinfelder of such intended use.
Based on the intended use of this report, Kleinfelder may require that additional work be
performed and that an updated report be issued. Non-compliance with any of these requirements
by the client or anyone else will release Kleinfelder from any liability resulting from the use of
this report by any unauthorized party.
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APPENDIX A

Figure 1 — Location Plan of Pre-Conceptual Geotechnical Test Borings
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APPENDIX B

Test Boring Logs
Laboratory Test Results

CE00151 200 ALBIROTT Q92772002
Copyright 2662, Kieinfelder., Inc

KLEINFELDER 4905 Hawkins N E, Albuguergque. NM 87109 (5051 30407373 (505344171 fax



KA_RX-S0IL G10120.GPJ $/27/02

Date Completed; 98/13/2002 Logged By: .S: Merkley

Boring Location;  Martendad Canyon, 17" west of staked location

Drifler:  Chad Szpunar Drilling Method/Size: 8" HSA

Elev. Top of Hole: 6768 Total Depth (ft ):___179.2 Groundwater Depth:! ¥ -lot.encountered
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: Siity SAND (SM), fine grained, brown, dry to slightly moist,
loose to medium densé. non-plastic

k ’ Lean CLAY with sand (CL), fine grained sand,

yellowish-brown, very moist. moderately firm to soft, low

i 1 / plasticity

l 4.8 STy SAND (SM), fine grainad, brown, dry o siightly moist.

E g loose to medium dense. non-plastic
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E 12,6
5788 —| 10|
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Los Alamos National Laboratory

Drafted By: § Merkley Project No @ 59.01G120
Dale:  09/27/2002 File Number: 59-010120

L.os Alamos, New Mexico
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G720~ 45—
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| IS Driling adjustment set at
Possible Tsankawi pumice 80 inches
B710—| 55 Cerro Toledo Interval (Qct), reddish-brown, sandy unit with Drilling easier
white, glassy pumice ug to 1 cm, silty sand, fine grained matsix
] | Pumice-rish’ 1o about 59", poorly bedded to crudely bedded
98
i Sand increases, medium to coarse thraugh 62', silt increases
to trace to some
6705— 60
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T Silty sand, predominately fine grained at 63'
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E w| o o 3 2 DESCRIPTION DRILLING NOTES
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1 - Grades from red-brown to [ight gray-brown, fine to medium
SAND (about 80%), [about 5%] pumice up to 4 mm { 16").
| IS & about 158% siltfash
From 69 to 73 §' interlayered red brown, silty SAND with trace
to some pumice, ash, lithics, fine to medjum grained, layers of
fine grained silty sand with 10 fo 20% ash ang pumice
6B9E—i 70—
85
| E From 73 5' to 78" silty SAND, red-brown, predeminately fine to
- medium grained, approximately 30% pumice up to 1 cm (47,
weakly cemented
5680— 75
s585— B8O \ y . , \
From 78' to 82.1 poorly ?raded, medium grained SAND with
>< trace sift. seme ash, light brown
1 v Vo] Bandelier Tuff (Qbo), ash-flow TUFF, light gray brown,
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ELEVATION

NUMBER

DEPTH
SAMPLE/BOX

BLOWS PER
FCOT

% RECOVERY

RQD

DESCRIPTION

DRILLING NOTES

o SAMPLE TYPE

w

&0

94

4 Y
Y
SR
Y
Y,

Pinkish-brown, lithics increase to about 5 to 7%. brown to
red-brown, dacite, up to 1 2 cm (5"}
Note: From 82 1' to sbout B9 may be re-worked Otowi

Unit grades to pinkish-orange, pumice is yellowish-orange. up

to Hom (2" glassy

Percent pumice increases to about 30% o
Lithics angular to sub-angular, 5 to 10% light pinkish-brown,
sparse phenocrysts up to about 5 te 10%

Sample tube was
crushed - salvaged iower
sample tube, 101 5'to
103 8

KLEINFELDER

LOG OF BORING MC-1

Los Alamos National Laboratory

Drafted By: S Merkley

KA_RX-SCGIL 010120.GPJ 9127102

Project No : 58-010120

File Number: 59-010120

l.os Alamos, New Maxico

Advanced Hydrotest Facility - Preconceptual

PLATE
5 of 8

Copytighl Kivinfoldor inc. 2002




KA _RX-SOIL Q10120.GPJ 9/27/G2

SAMPLE/BOX
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Light pinkish-gray, percent lithics increases o about 10%, up
to 8", pumice up to 5 cm (2%

Partially welded

Light gray

Basalt iithics to 2", sub-angular to sub-rounded
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i iy E % P ) 2 DESCRIFTION DRILLING NOTES
£ & |E|Ea| == g £
L &2 23 83 m@ g
wiojul vz o iL, R lx 5
i k Light gray
eeas T 180 Basalt lithics fo about 25". pumice is white, glassy. sparse
phenocrysts
100
’ ’ Lithics up o &" Drilling slower than last
run - arift run stopped at
4.2' run so tubes didn't
6600 — 165—] crush
Very hard, slow drilling
100 with sampie tubes from
- approximately 165"
i 3.9 run - tubes started to
crush
G595~ 170~
100
’ ’ %'ee of weldmg increases slightly, light gray, lithics increase
slightly - 10%
6590— 175—
g5
T Fotal depth 10 178 2/
6565— 180—
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Boring Location;

Date Completed; 08/09/2002

Logged 8y; _S. Merkley

Morendad Canyon, 8' south of staked location

Driller:  Chad Szpunar Brilling Method/Size:; 8" HSA
Elev. Top of Hote: 6752 Total Depth (ft):___171.6 Groundwater Depth: | 2 -iotencountered
FY
ul
gl % Fo
5| |F|8, | & |& 2
= wl @y | B . DESCRIPTION DRILLING NOTES
TIEIE&2] 55 |Elal %
Wlw|Z|2S) S0 Zigl ¢
t 0O ||l B2 0 L. =l o]
0 Silty SAND (SM) with trace to some gravel, predominately fine
?ramec&. brown, slsghti‘? moist, medium dense, non-plastic,
| ) race clay (low plasticity), reots to about 10" (frace)
6750 — -
| 4,7.8
B 5.._
G745— -
] i 4,37
- 10.—
Trace fine gravel
G740 -1 -
4,65
- 15_
B785 ’ Sandy SILT (ML), trace clay, fine grained sand, slightly moist,
orown, moderately firm, non-plastic
4,6,8
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= wi 1 e o) ﬁ DESCRIPTION DRILLING NOTES
< Ela|lza Z e g £
Li&|2/25] 88 |=z|g8) &
i O |w unZ [ X | & &
T 7 / Sandy silty GLAY {CL-M_L) with trace fine gravel to .25, fine
/ sand, brown, slighily moist, moderately firm. low plasticity fo
730 ] | % non-plastic. trace guartz/sanidine grains
| 5,78 7
Poorly graded SAND with trace to some silt {SP-SM). fine to
mediGm sand, brown, slightly moist, medium dense,
rion-plastic, interbedded with 6" to 12" thick silty clay to sandy
4 25 silt layers as above
Note: Burnt wood at bottom of sample
6725 .
] | 5, 8,10
. 30.—.
6720 bt
’ T 77k Sandy lean GLAY 1o dlayey SAND (CL-8C), predominately fine
j 16, 30 % % sand,yhrown, slightly mo&:st&.’ very ﬁrr(n. low ;zfaréticity y
4 35— Z /
6715 - Z%
] 1 / Sandy CLAY, same as above with traces of pumice, coarse
12, 18 %% quartz, sanidine grains
o . |
Sandy lean CLAY (CL), predominately fine sand, occasional
tayers of medium grained sand, brown, moist o S|I%ht|y moist.
very firm, low plasticity, .ep|c:llas.{|c soil (fragments o
N ] phenocrysis, trace pumice, lithics)
G7T10— - /
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ELEVATION
DEPTH
SAMPLE/BOX
NUMBER
BLOWS PER
% RECOVERY
RQD

DESCRIPTION

DRILLING NOTES

G708 — 1

] 28, 46

Hard

5700 — 1

j 12,6

Firm

sli

=

GBIS -

] 10, 13

GG90— 1

Clax@y SAND (SC), fine to medium grained, yellowish-brown,
tly moist to moist, firm. low plasticity, fayers of non-plastic
silly sand, medium grained

interbedded with poorly graded SAND. predominately medium
grained

] 1,13 S Pacrierﬁraded SAND with silt {SP-SMh some gravel up to
. e .| abou -

" {tuff, partially welded, purplish-pink}, sand is

predominately medium grained with some coarse and fine
grained, brown, slightly moist. medium dense, non-plastic

Suspect blow counts -
sampler may have been
hung up

Biow counts suspect
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SAMPLE/BCX
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- Graphic Log

DESCRIPTION

DRILLING NOTES
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6585 — -

—

G650 -1

BE75— -1

Grades to fine grained silty SAND with tuff gravel and cobbles,
same as above

Abrupt change to orange-brown ash flow TUFF, {possibly
colluvial}, mederately weathered, mabrix is fine grained, some
ash with sand, lithics less than 1 mm, gumme is sugary white
to glassy white ~ variable, up to about 3 mm ( 12%)

82

GE70— -

65—

Cerro Tolado Intervai (Qct) consisting of thin, interbedded
SAND with siit, ash, occasional .2' thick purnjce layer with
sugary, grainy devitriffied pumice and white vitrified purnice,
sand is predominately medium grained, with trace obsidian
fragments up to about 2 mm, pumice lense apprax:matel¥ 4
it}ick with pmice up to about 1 5 cm { 8") from 856 &' {o 87.
glassy

Color varies from light yellow to white {sands) with tiny black
flecks/grains

Start continuous
sampling at 79'

KLEINFELDER

LOG OF BORING MC-2
Advanced Hydrotest Facility - Preconceptual
Los Alamos National Laboratory

Drafted By: § Merkley Project No : 58-010120
Date:  09/27/2002 Fite Number: 59-010120

Los Alamos, New Mexico

PLATE
4 of 8

Copysight Klelnfokfor Inc 2002




wr
&l X a: &
51 |Fl2.| & |4 g
2 wl W o} 2 DESCRIPTION DRILLING NOTES
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nlo|6|l oz o [ Sl A 0]
Unit is about 80% SAND, soma sandy pumice layers with up
90 to 50% pumice, light yellow
- RS Py
Ll
56
G660 -— -4
1 9 Obsidian pieces up to .75" in cullings and sample
Qverali about 50% SAND, 25% PUMICE, 10% ASH, 5to 15%
| ) LITHICS. basait upto 1"
GG55-— -3
1180 [Up to 50%] basalt graveis, angular to sub-angular, up to 2"
pumice to sbhout 5"{1 3 cm), non-bedded to s ightly bedded
1 i
62
GHEG “{ )
’ T Gravel up 1o 70% in coarse grained layers. lose cbsidian
4105
BB4ADH —1 ks
<110
B- | ~T
5
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o
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Graphic Log
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DRILLING NOTES
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Bandelier Tuff (Qbo), ash-flow TUFF, pinkish-orange, ashy
matrix with pumice, gtassy, containing crystals of quartz and
sanidine, lapilli to 3.5" (entire diameter of tube), pumice is
orangefoxidized, glassy, lithics about 5%, up to 25",
non-welded

Pumice about 20 to 30% of unit, up to 1 5" (about 4 cm), lithics
up fo 1 5" (averaging 25"}. phenccrysis about 5%. up to 2 mm

Grades to light pinkish-gray o
Pumice is white and orange - not ali is oxidized

Percent ash increases, about 20% pumice

Partialty welded
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" \Graphic Log

DESCRIPTION

DRILLING NOTES
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Pumice is white, not oxidized, unit is light gray, padially welded

Cuttings white fo light gray

[;(llfe{rieved a few pieces of pumice/lithic fragments up to about

Harder diilling from 140'
Slow drilling

Start NQ wireline coring

Switched back to
cgz_}tisqueus sampling at
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DRILLING NOTES
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Partially weided, light whmsh ray, about 20 to 30% pumice,
glassy, white. Lrp to 3 em( %

Lithics about 5% up to about 25"

Pumice up to 4 cm (1 6"}, some are yellowish-orange, oxidized

Total depth to 171 &

Drillad slow to obtain
140% recovery
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KA_RX-SON, 010120.GPJ 827102

Date Completed: 98/08/2002 Logged By: _S. Merkley
Boring Location:  Mortendad Canyon, North of road
Driller;  Rob Helton/Chad Szpunar  Drilling Method/Size: 8" HSA
Elev. Top of Hole: 6727 Total Depth (& ): 143.7 Groundwater Depth:} ¥ .notencountered
FY
b >
s
z| |F|8 | B |E| | g
F w| o | o 2 = DESCRIPTION DRILLING NOTES
S E|glzn| 2 |8 £
G52 55| 38 |Elg| &
O|ol|al oz m | & &
Silty SAND (SM) with trace gravel, fine to medium sand, layers
of coarse grained sand, light brown, slightly moist, loose to
| | medium dense, non-plastic
G¥25— -1
17 interbedded poorly graded SAND (SP) with silty sand, silty
sand is fine ﬁrame_d. medium to coarse grained, light brqwn to
5 5, 6 brown, slightly moist, loose to madium dense, non-plastic,
h trace gravel o 1"
6720 — .
4 10
3, 4,4
6715+
4 15
3.54
G740 -3
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= |l E e o ) 3 DESCRIFTION DRILLING NOTES
S R ol e S g =
D1&|3/ 23] 98 |z|§| &
T O |wn| ne i R 0]
1 4,47
G705~ =
1 2% // . Silty CLAY with sand (CL-ML), fine grained sand. slightly
/ moist, yellow brown, firm, low plasticity
| 8,13, 14 %
5700 -1 é
1% % At 30, grades to silly clay, some fine sand, yellow-brown, firm,
slightty moist, low piasticity
9,9, 10
6635 — by
7% Silty SAND with trace _claY (SM), fine to some medium grained
sard, yellow-brown. stightly moist. medium dense, non-plastic
i 57,9 to low plasticity
6GG0-— -
100 dgraded SAND (SP), trace silt, predominately medium
sand. brown. slightly moist, medium denség, non plastic
4 40
1.6.6
GBES ey N
= o

KLEINFELDER

Drafted By: § Merkley Project No : 59-010120

KA_RX-S0IL 010120.GPJ 9127102

Date:  09/27/2002 File Number. 59-010120

LOG OF BORING MC-3

Advanced Hydrotest Facility - Preconceptual
Los Alamos Nationat Laboratory

Los Alamos, New Mexico

PLATE
2 of 7

CGopyright Kieldoldar Ing 2007




KA_RX-SCIL 010120.GFJ 9/27/02

|
o % x &
3 Fle | ¥ |g g
= w| Bi P ) ﬁ DESCRIPTION DRILLING NOTES
§ ?—: a| gm 2 g =
2 b (2125 38 |¢|g| &
| o|lslaz] A | 2| ® [
148 Percentage of SILT increases slightly, with gravel fo
cobble-sized tuff fragmets, Wwif fragments are friable, light
| 51%.12 grayish-purple, about 30 to 40% phenocrysts in ashy matrix
6680 —| -4
1% Siity SAND (SM), fine to medium grained, brown, slightly
moist, meditm dense, non-plastic, some tuff fragments,
5857 weakly cernenled. trace to some gravel
G675 -1
1 85
i "
iUt o)| Silty GRAVEL [Gl\ﬂk (Colluvium) with gravel and cobble-sized
6670 — . a(3° 45| clasts of tuff, gmkls -orange, pumices up to about  om, gray,
b D< devilrified, ashy matrix with altered phenocrysts, some are
K ¥ E/urp[lst;— refay sand is fine grained, trace clay
| § bl o olcanic tu imuldgrs, very friable to friable, light gray to
s (° Jeel purplish-gray, pumice dark_g.ray. up to 1 cm, devitrified, some
3, D< 2| phenocrysts of quartz, sanidine
4 i G Start continuous
qu[ DC °0u sampling at 58 7'
)o D< f=:
1801 c% C o
o 50 “g
1 5,12, 20 DT
B 54 NelqP
e{h° 1% Light gray, ash.yhmatfix with [up to 20%] pumice uﬁ to 2 cm,
6665 — - ) 7.4 dark gray, devilrified, some qguariz and sanidine phenccrysts
=S (P '~
0% o
s{ K% 4%¢
)c: 0< &
u 0? o
1< Cerro Toledo Interval (Qct), horizontally bedded sand, ash and
Y pumice, finely bedded, various proportians ash, lithics fbasalf.
dacite, up to .5", sub-rounded], trace obsidian nodules.
1 85 umice, sand )
Epe; ' of run is weathered, yellaw-brown {wif with about 30%
\av |l_?,_fy|té|ﬁed pumice. pumice is fine grained sugary white -
i evitrifie
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SAMPLE/BOX
% RECOVERY
RQD

SAMPLE TYPE
NUMBER
BLOWS PER

ELEVATION
FCOT

DEPTH
Graphic Log

DESCRIPTION

DRILLING NOTES

B650— -~

X

83

GBE5— 1

EG45— -1

G&A0— =i

t.oose, layered sands may have been blown away

Obsidian fragments up fo 1 mm

Light gray to beiqe, pumices are sugary white, about 30%, up
to 4 mm (.25"), lithics are dark gray, up to about 17,
phenocrysts of guartz, sanidine up to 2 mm

Predeminately reworked materiai from ash-flow deposit, light
brownish-gray o beige, fine grained ashy matrix with some
phenrocrys sjabout %]} of gltartz, sanidine, up to 2 mm, about
10% lithics, dark gray to black specks up to 4 mm,

white, glassy, up to
slightly porots

Poaorly bedded to not bedded

: pumice is
em ( 4"}, non-welded. friable texture,

Dritfing harder

KLEINFELDER
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KA_RX-SCI, 010120.GPJ 9737402

L
P S
z 5| O % & o
= & E Ej % 8 % DESCRIPTION DRILLING NOTES
< L |glgml 2= | § =
Li&L|2 35 83 |=|3| &
i 8 |nlunz] an | =ig| o
7 % Lithics increase to 15 to 20%
GB35~ _X
] " Percentage of lithics increases to about 30% dacite and
basalt, percentage of pumice decreases to about 5%
- 95_...
1 80
R Grades to light gray-brown
’ ’ Maisture content increases stiqmly ‘g%i[l stightly moist)
nit is comg)osecf predominately of iithics, sub-angular
Basalt clasts up to about 2", approximately 50% pumice
00— From 160" to 100 5" is an ashy, fine grained layer with fewer
iithics (5%
7 i Partially cemented from 101'
HH2G -
v - <) Bandelier Tuff (Qbo), contact at 104.2"
= ML Ash-flow TUFF, fine E_ramed, ashy matriw/groundmass,
J 105 YS! non-welded, fi ht pin ;sh~oran%v_a pumpkin colored}, with
BN S pumice up to 1.8 cm {.75"} oxidized (orangﬂ 3, with medium
Wi <y grained crystals in pumice, anhedral to sib-anhedral sparse
. ] ~ . L7~ phenocrysts up to about 5%, up to 1 mm, extremely weak to
\QT‘I\ .‘I:_CV very weak, fresh, lithics up to 10%. to 5 mm (2")
ARV
6520— . ‘*‘T‘\ £
KRR
A
1 M
VAR
== KR
i 3 RSy
EUS A A
\f}“; =Y
. —] A . .
e \;,‘\Ti "y Color lightens to light pinkish-gray, parially welded
EAR PR
AV
. RN L \i
e 0
R
- o el
sors M
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KA_RX-SOIL 010120.86P3 Q127102

SAMPLE/BOX

SAMPLE TYPE
NUMBER

BLOWS PER

ELEVATION
FOOT

DEPTH
% RECOVERY

RQD
1Graphic Log

DESCRIPTION

DRILLING NOTES

115

100

6510~ . Sk

7120 100 T ey

GBS~ ~

126

100

HE0G -~ 4

- 130

100

6588 — -5

A
K PRARIEN
PR o .‘."’_'.

1 135~

increase in percentage lithics {o about 15%, basalt,
sub~angular to angular, up to 75", partially welded

ng(g}lice up to 5 cm {2"), yellow-orange. with crystals, about
(]

Occasional layers with increased percentage lithics - up to
30%, basait, sub-angutar. up to 2" (average size 759

Increase in percentage pumice to about 25%

KLEINFELDER
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KA_RX-80IL $1012D.GPJ $127/02

w
¢ >
z =l 9 i i o
Q @ o > =]
= w 5% Pt 5 m; DESCRIPTION DRILLING NOTES
SIE|ElEa| 2 | Q =
90k |5/35) 38 (%9 &
wilo|blaz| ac |=le| &
1 1 100
£590— -
-4 140~
GEBG B
N I Refusal encountered
with sampie fubes in
- barrel
i | Total depth to 143.7'
< 145—]
5500 — ~
4 150
G785 *
A 165+
§570— -3
LOG OF BORING MC-3 PLATE
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Date Completed: 07/26/2002

Logged By: _S. Merkiey

Boring Location;

Thumb canyon on north side of Sandia Canyon, TA-72

Driler;  Rob Helton
Elev Top of Hole: 6691

Total Depth {ft ):

Drilling Method/Size: 8" HSA

114 Groundwater Depth:! X

i 4

not encountered

SAMPLE/BOX

SAMPLE TYPE
NUMBER

BLOWS PER

ELEVATION
FOOT

DEPTH
% RECOVERY

RQD
Graphic Log

DESCRIPTION

DRILLING NOTES

£690-—

2.2,2

GGAS5 ~

Sifty SAND with gravel (M}, fine grained, light red-brown,
slightiy moist, loase, non-plastic, strong reaction to HCOL,
sub-raunded to round gravel up to about 2" consnsﬁlr}? of
miscellaneous foreign lithics, cementediwelded Lff. dacite

Cecasional gravelly layers

12,15, 16

6560~

36,15,15

6675

Poorly graded SAND with trace to some grave! (SP), medium
grained sand. light reddish-gray, slightly moist, dense,
non-plastic

interbedded clayey SANED with gravel and poorly graded sand
from 13'to 17.5', clayey to siity sand is moist. red” medium
dense, low piasticity to non-plastic

Poorly graded SAND predominately medium grained

From 17.5' to 20' is likely a colluviat block of ash-flow tuff,
medium to coarse-grained matrix, highly weathered, moist,
unwelded, extremely weak, brown 1o red-brown, moisture
content decreases with depth to slightly moist, phenocrysts of
quartz and sanidine, devitnfied pumice

Prilling harder

KLEINFELDER

LOG OF BORING 8C-1
Advanced Hydrotest Facility - Preconceptual
Los Alamos National Laboratory

brafted By: S Merkley
Dale:  09/27/2002

Project No @ 58-010120
File Number: 58-010120

KA_RX-SOIL 018120.GPl 9I27i02

Los Alamos, New Mexico

PLATE

1 of 6

Copyight Klstnfelder Ine 2002




KA_RX-SGIL 010120.GPJ 9/27iG2

SAMPLE/BOX
% RECOVERY
Rab

SAMPLE TYPE
NUMBER
BLOWS PER

ELEVATION
FOOT

DEPTH
1Graphic Log

DESCRIPTION

DRILLING NOTES

fiu]
(€3]

BETO— -

Poorly graded SAND with silt (5P), fine to coarse, some
bedding. gray brown. slighfly mois{, non plastic

ﬁ?ff
: i \!‘ £
X
12 \!Yi\ ,(,<\£
U Y
\i!‘i\f, \i
4 S
LY
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NN
5 S
EY
RN
\ilvi\ .'j\i
\i!ri\ .ffv
T Y
\ﬂrr f\i
VS
4 Y
\i‘z‘\m,“{
\isrr\ Y
%Y
VT Y,
v!ti\ 1:\1
\i!‘\b 1;‘\'1‘
KIS zf\i
\{Lvi\ ,::\\".
‘iz‘“r\ f\i

GHES -3

50/3"

GEGEY— -4

50/3"

G655~ -

) 50/t

T <y
HR
Sy
4oy
Ty
-Ai"[,\
v gy
hsr\[,,\
. \J"

\1!\1,~
NI
.qi\z,\"

BE50— -

quariz and sanidine aver (g ? fmm, up to 2 mm,
v

Bandelier Tuff (Qbo), ash-flow TUFF, light red to
reddish-orange, {ine gralned ashy matrix, with phenocrysts of
glassy

pumlce u‘a to about 1 cm ary weak to extremely weak,
&

very friab

Light reddish-pink
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ELEVATION

DEPTH
SAMPLE TYPE

SAMPLEBOX
NUMBER
BLOWS PER
FOOT

% RECOVERY

RQD

1Graphic Log

DESCRIPTION

DRILLING NOTES

B645~~

5640

§635—1

G630

B625 -y

45

50+~

55 =

GO~

G585

20, 50, 45
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Y Y
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o

Lapilli-sized pumice, vitreous but gariially crystalized/sugary
texture, chocoiate brown dacite fithics up to ™ 5", pumice is
usually oxidized to orange-yellow

Start continucus
sampling at 44'

LOG OF BORING SC-1
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SAMPLE TYPE
SAMPLE/BOX
NUMBER

% RECOVERY

ELEVATION
BLOWS PER
FOOT

RQD
Grap?uc Log

DEPTH

DESCRIPTION

DRILLING NOTES

X
T
7

Y‘- \
Pl

- 70

6620 —] E
95

G615~

G610~ -

as

4 \{‘!T‘r\ L»‘\\{
Y
\; Y Oy
- Rk S
-dri\ f\{
‘i1§r~ e
\{l‘}‘ .’::V
s Y
\ilvi\ f\{.
m 05

6605 — -

A

Dark gray, dacitic to andecitic lithics 1" to 2" in size

Color darkens to reddish- oran%e mottled with lighter red-pink.
sllﬁhtly more moist, percent lithics increases, pumices are
owish-brown but glassy

Slightly increased abundance of dark gray dacitic lithics

Drilling stightly harder

KLEINFELDER
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ul
£ x =
5| |F|a | & |& g
= wioag | G 3 = DESCRIPTION DRILLING NOTES
Skl 2= |8 £
L l21 23| 93 (218 &
W | aldg|l oz e F R IA 1G]
\:'J\“P f\/ Light pinkish-brown Drifling harder
4 80— IR
ﬁ'\x'm N
Ty
] ﬁ 3 ™ JEN.
GGOD \" ‘.._ ‘::.\.’
80 RS Lo
A
1 Y
¥y
\i! P~ ;\-’.
N 4 7o
\{! ™~ f:\f’.
o
| U
: Pinkish-beige
-1 95_._
7160 Dacite lithics to 75" in size. unit grades to light gray
5590 -1
90
] Sample is foose, broken up. similar cofor, composition except
lithics sparse, up {o about 2 mm
-1 105
655 Pumice is slightly more abundant, larger clasts up to about 2¢
4110
G580 — .
95
LOG OF BORING SC-1 PLATE
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4]
5 >
z =| 2 x© e o
C @ o > °
=3 I T I O B = DESCRIPTION DRILLING NOTES
O I Il <= 2 B
Lik|Z 25! 98 |=|8| &
i Olw| BvE M ® | 0]
TR
'\54-‘5\1-,-;\1
FIOES
] ¢S Y
Total depth to 114’
1151
GSTB— -1
- 1201
8570~ -1
1125
6565 — 1
4 130—
H560—1 ~
g
g
P +135—
2
g LOG OF BORING SC-1 PLATE
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Date Completed: 08/0t/2002

Logged By: 5. Merkley

Bering Location:  $andia Canyan, south of road, 48' southwest of stream gauge

Driller;  Rob Helton Drilling Method/Size: 8" HEA
\ ) . A ¥ B3I
Elev. Top of Hole: 6723 Total Depth (ft ). 149.5 Groundwater Depth;| ¥ -Perched . 53.7".....
FY
L
a| = &
g 18 | & |4 2
= % 9 5 ; B -»L»; DESCRIPTION DRILLING NOTES
< E g am = 2 E
L%/ 25| 88 |=|§8! &
oo |o oz| B | =|& @
Sandy SILT to silty SAND {(SM-ML), trace fine gravei,
predominately fine grained sand, brown. slightly moist to
i i moist, loose, nan-plastic
G720~ =
41 3
3.4, 4
G715 ~
1" Sifty SAND with some gravel (SMy. fine to medium sand,
brown, slightly moist, l100se to very dense. non-plastic, some
| 2.2.3 gravels are devitrified pumice. upto 1 cm { 4")
BT 10~ -
1 Percentage fines decreases, predominately fine grained sand
] 3,23
£705— -4

KLEINFELDER

L.OG OF BORING SC-2
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3T
- >
z! |Flg@ | B |& 2
Q
= wl oW o 3 - DESCRIPTION DRILLING NOTES
| Eleglea| 2= |8 £
L2 25| 28 |«|§] &
W | 8 |d|l oz i R | & 3
’ 1.5" layer of light gray ash-flow, quartz and sanidine
phenacsysts, ashy matrix - within brown silty sand, same as
| 6, 4,5 ] above
G700~
22,25 28
| \ Start continuous
sampting at 24'
127 Handelior 1uf (Qbt 19, ash-flow TUEF, fine grained, ashy
matrix with quarlz and sanidine phenocrysts up to 1 mm,
glassy but partially crystaline pumice, up to 2 cm ( 8"). light
y . gmk@h-brovvn to light pinkish-gray, non-welded
50 umices are generally light gray, very few lithics
G659 -
’ T Tuff becomes partially weided
- 3aww—4
G580~ -1
- 35-——
85
TR
. LT AR
6605—| - v
e Y
NESR
G B ‘,ix‘\.s\ 2
Yo
VR A)
4 40— MU
g2y
U
I Uy
>< oY
YRy
1A KR
Ty
RO
GEER ] 4 LA
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DESCRIPTION

DRILLING NOTES

Moisture content increases to very moist {o wet

Cerro Toledo Interval (Qct), volcaniclastic sediments
consisting of silty sand matrix with grains (medium to coarse)
of quartz, sanidine; glassy pumice fragments up to about 5
mm, red-brown to brown. wet. extremely weak, crudely bedded

From 59.3 to 60.3' are 2 layers of pumice in a silty sand
matrix, clast-supported purnice lapilli up to 2 cm (8", vitreous,
white {o light brown to orange in color; unit is wet, soft
Perched water encountered at 58 3’

At 83.5' unjt grades to coarse SAND with silt, some fine gravel
- pumice, fithics, fine to medium silty sand, wet, red-brown.
dense, non-plastic

More uniform, basalt lithics up to 5 mm, very moist to moist,
red-brown, with pumice lapilii up to zbout 1 cm ( 47)

1.OG OF BORING SC-2

Advanced Hydrotest Facility - Preconceptual
Los Alamos National Laboratory
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~ 50_
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KA_RX-SOIL 01812C0.GPJ 227102

w
o ¢ >
g |f|8 | B g 2
E gl aE | 5 |3 3 DESCRIPTION DRILLING NOTES
giE|ElEDR| 2 |8 2
ARHEEIR-CREIET:
i O | UZE M = & G
80
) 7 Bandelier Tuff {Qbo), ash-flow TUFF, reddish-brown to
inkish-brown, moist, fine to medium grained matrix in ash,
ithics, phenocrysts of quartz, sanidine, coarse sand-sized,
6655 1 pumice up fo 15 cm (6"}, whitish-tan to light gray, some
arange, glassy, non- to partially welded, {predominately
non-weided), uniform
- 70—«
Whitish-gray pumice iapilii, 3 cm {1 2")
680 7 Saturated at 73'
’ 0 Unit is moist to stightly moist
- 7’5__.
BEAS et =
1 80 Red-brown to crangish-brown
£640 ~4
7 85 Cuttings very moist to moist
80
’ Drilling very hard
G635t -1
LOG OF BORING SC-2 PLATE
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KA RX-SGIL 010120.GPJ 2/27/52

it
al x >
3 e | & |4 g
i T g 5 g 8 ﬁ DESCRIPTION DRILLING NOTES
S EElEa) 22 |9 E
nin | S == B0 Hla &
BTV [ B =0 €] ]
| o |al oz 01 2| & 1G]
1 %87 Pumices predeminately orange, up to 1 cm { 4"), partially
crystaline but some glassy
) 7 Percentage lithics increases to about 5%, up to 5 mm, basait
8630 -
197 Colgr grades to pinkish-gray, slight increase in pumice, tuff is Drilting got harder again
partiafly welded
6626—] e
1100 Chocolate brown kthics, up to 2 mm, pumice mastly beige to
light gray
5620 —f -
i Pumice block fragments upto 4 fo 5em {1 6 to 2") Drilling slightly easier
| 105
g0
6615 .
’ Amount and size of pumice decreases. lithics consisting
predominately of basalt and dacite
4190
LOG OF BORING SC-2 PLATE
KLEINFELDER Advanced Hydrotest Facility - Preconceptual 5 of 7
Los Alamos National Laboratory
- Los Alamos, New Mexico
Drafted 8y: S Merkley Project No: 53-010120
i Date: 09/27/2002 File Number; 59-010120

Copyright Klelnfoldor e 2002




ELEVATION

SAMPLE/BOX

SAMPLE TYPE
NUMBER
BLOWS PER
FOOT

DEPTH
% RECOVERY

RQD
Graphic Log

DESCRIPTION

DRILLING NOTES

G510~

G601

GG

B555

GHOG——1

- 435

Lightgfay-brown. some purmices are oxidized - arange. up to 1
cm {,
Unit is still partiatly welded. non-uniformiy

Slightly moist

Increase in lithics, size up to 2°. consisting mostly of basalt
and dacile

Drilling difficulty
increases
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1
oiox >
3 I I 2
= wl O o 3 4 DESCRIPTION DRILLING NOTES
Sl Elales| 2= |Q E
Ligig/25| 88 |=|8| &
] O vl B2 [ Nir )
6585 — -1
] Added 4 galions of water
in hole to help retrieve
- 140 cuttings
Medium gray-brown, about 15% oxidized purnice, fine grained
matrix, trace fithics
5580 -
-{ 145
G575~ -1
o Total depth 10 140 5
- 150— Cave to 140
BT -
-1 155
G465 — -4
LOG OF BORING SC-2 PLATE
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KA_RX-SOIL 01G120.GP 92712

Date Completed: 08/06/2602

Logged By: S. Merkley

Boring Location:  Sandia Canyon, south of road, 22' southwest of staked location

Driller:  Rob Helton Brilling Method/Size: 8" HSA
Elev Top of Hole: 6702 Total Depth (ft ): 123.7 Groundwater DepthzlgﬁﬂsﬁeﬁL
FY
]
ol - %
8 Fla | 8| 2
- w 'ﬂﬁ n o) —: DESCRIPTION DRILLING NOTES
| Elazjlea| 2 | Q@ £
a5 |5155| 88 |&|g| B
il oal|la|losz] B |=|F| &

G700 -]

558
6695~ .
-1 10
3,2,3
6690—] .
4 15
3.3,3

GEBS— -

Poorly graded SAND (SP), with: trace silt and gravel, medium
{o coarse sand, dark brown, moist, loose to medium dense.
non-plastic

Loose. trace fine gravel to about 1", well rounded

KLEINFELDER
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z| |F|g8 | B |& 2
[=]
i w | = 3 J DESCRIPTION DRILLING NOTES
g & ladlga| 2= |8 £
Lk |25 98 |=|§8| &
mio ||l uz] BL | RlE &
: Inte.:rlgedded with silty SAND {fine to medium grained), very
mois
i 2,2.4
G0 - -1
4 25
| 65,73
GET 5! -1
1% 27 andy lean CLAY (L), wilh frace gravel, fine grained sand,
124 / hrown, very meist, medium stiff, low to medium plasticity
BETG ] -] /
1% Clayey SAND (SC) wih trace gravel, fine to medium grained
sand, red brown, wet, medium stiff, low plasticity. interbedded
3.4,3 poorly graded sand with silt layer
65665 —1 e
1A Percentage gravel increases. up to 1" in size. well rounded
| 2, 4,2 o
¢ | GEET - -1 / g
2 “
.
o A
g L.OG OF BORING SC-3 PLATE
5 Advanced Hydrotest Facility - Preconceptual 2 of §
it KLEINFELDER Los Alamos National Laboratory
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ELEVATION

DEPTH
SAMPLE TYPE

SAMPLE/BOX
NUMBER
BLOWS PER
FOOT

% RECOVERY

RQD

DESCRIPTION

DRILLING NOTES

£655 -

6650—

66451

B840~

50

5

60

65><

3,56

2,510

N

Silty to clayey SAND {SM-5C), fine to coarse grained, brown
to red-brown, wet, medium dense, non-plastic to low plasticity

Al

o
5 AT
; 4;/4../4_/_:.,,(_

B el
SRPER
NSV
P BELAY PRt
b k.r‘ }, o
NENSY]

Handelier Tuff (Qbt 19}, ash-fow TUFF, reddish-orangish
brown, fine to mediurm grained, ashy, pyroclastic matiix with
grains of quartz and safidine, pumices are light gray o
yellowish-orange, grainy to,?ilassy but mostly crystallized, up to
about 1 em (4" in'size, unif is non-welded to partially welded

From 58.3' to 58.7' is light gf(rsay sandy fayer, non-welded.
slightly indurated, with black flecks, no pumice
587 fed-brown, pumice to about 1 5 cm (8") up to 5 to 10%

Cerro Toledo Interval (Qct), poorly graded SAND. .
predominately medium grained, quartz, sanjdine, black grains
(possibly tt:lacne and/or Hasalt), nonindurated, uncemented.
very mols

Start continuous
sampling at 53 7'

No cuttings return since
53
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KA_RX-S0IL 010120.GPJ S/27102

SAMPLE/BOX

SAMPLE TYPE
NUMBER

BLOWS PER

ELEVATION
FOGT

DEPTH
% RECOVERY

RQBG
Graphic Log

DESCRIPTION

DRILLING NOTES

6635 - -

X

&7

6630— b

6625 - 1

X

G20 -1

92

4515 1

Gray to about 86 5' then grades to red-brown

At 68.5' grades to light gra

pumice to about 2 cm.
voncentrated between 68 '

and 887

¢
¥

Interbedded sands from about 72'. very moist

From about 75' to 75.5' is a gravelly sand layer with clasts up
{o 1.5", basalt predominately sub-rounded, about 25% gravel.
medium {o coarse sand

FFrom 78 to 78.3' is a gravelly sand with pumice, dense,
red-brown, gravel, pumice up to 25"

Below 78.3" unit is edded with 1" to 12" fayers of coarse,
poorly graded sand, pumice is glassy, light gray, with crystals
up to 1’ mmin size

Medium SAND with pumice up to .25, red-brown, many of the
sand iavers are logse to medium dense, very moist to wet

Well graded SAND. coarse o fine

Last foot of run drifled
harder
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KA_RX-S0il, 010120.GPJ /27702

SAMPLE TYPE
SAMPLE/BOX
NUMBER
BLOWS PER

ELEVATION
FOOT

DEPTH
% RECOVERY

RQD
Graphie Log

DESCRIPTION

DRILLING NOTES

6610

82

G605 — -1

Silty SAND with trace gravel, pumice up to 6 cm (2.4"),
non-indurated, red-brown, fine grained, moist, interbedded with

oosly graded sand, trace to no silt, medium to coarse grained.
cose, very moist to wet

4100

55

6600 - N

+{ 105 ALY

SE
100 U L Y

. .
55851 - RURE N SRS

] ] P RaF SRR
110 v =y
AL
v LSy
] N 100 A A
NEaN)
A e
— N GV iy
G590 \{j v \i

Bandelier Tuff {Qbo), ash-flow TUFF, pinkish-brown, fine
Pra;ned ashy groundmass with phenocrysts up to about 1 mm.
ithics about 1o 2%, dark brown, upto 3 mm, glassy pumice
tapill to 3 om, light gray to arange (oxidized). pimice about 5
t0 10% of unit

Fresh to slightly weathered, non-indurated, non-welded to
partially welded, very weak, friable

Basalt lithics to 2 com

Partially welded

Light gray-brown grades {o light pinkish-gray

Brilling noticeably harder
aroung 96' to 97°, may
be due to siough in hole

LOG OF BORING 5C-3
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SAMPLE TYPE
SAMPLE/BOX
NUMBER
BLOWS PER
% RECOVERY

ELEVATION
FOOT

DEPTH
RQD
Graphic Log

DESCRIPTION

DRILLING NOTES

{115 v

100 WY

505 ] - AT o

- 120—]

100

5580 — - T

-4 1251

6575 -

1 30—

B570— by

-4 135

Total depth 1o 123.7'

No water in hole when finished
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Date Completed: 07/28/2002

togged By: S. Merkley

Boring Location:  Sandia Canyon, TA-72, 24' north

of staked location

Diiller.  Rob Helton Driting Method/Size: 8" HSA
Etev. Top of Hole; 8682 Total Depth (f ): 104 Groundwater Depth:! ¥ perched: 40,
FY
Lk

z a3 T &
o) Z| a n y g
= u 9 Ei Py B -al DESCRIPTION DRILLING NOTES
S| E|RElEn| 2k g £
w223 28 |2|8| &
O | al|lnl gz e = | a

G580 1

Silty SAND {SM) with some fine gravel, grades to poorly
graded sand, fine to medium grained, brown, slightly moist.
medium dense, non-plastic

1 &
10.5,5
6675— -
1 10
10,7.7
5670—| -
-1 15
B. 11, 12

GEE5 -

Percentage silt decreases, trace gravel
Poorly graded SAND with silt (SP-SM), fine to medium grained
sand, brown. slightly moist, medium dense, non-plastic

Medium to coarse grained

KLEINFELDER
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ELEVATION

DEPTH

SAMPLE TYPE
SAMPLEBOX
NUMBER

BLOWS PER
FOOT

% RECOVERY

RQD

DESCRIPTION

DRILLING NOTES

HEE0-

GE55

G50

GH45—

BGAG

25

3G

36

40

20,57

34,35, 35

50/1 5"

8,58

4,53

-

Sandy CLAY (CL), fihe grained sand, brown, siightly moist,
medium firm to firm, low plasticity, interbedded with medium to
coarse poorly graded sand

Sandy CLAY (CL) ienses (2" to 4" thick), interbedded with
poorly graded sand as above, clay is slightly mopist to moist.
red-brown, hard, low plasticity, contains some 1 to 2 ¢m
devitrified pumnice, gquariz, some sanidine (blue optical)

Sand decreases, predominately clayey sand to sandy clay with
coarse to medium sand

Poorly graded SAND {SP) with silt and trace gravel to 5",
coarse sand, brown, slightly moist, medium dense. with
cccasional 1" to 2" clay lenses

Wet

-

Sandy lean CLAY (CL), medium to fine. some coarse sand,
red-brown, wet, medium stiff, low to medium plasticity,
probably .5 o 1' {hick beds interbedded with sand lenses
Cuttings predominately sand, coarse grained

Blow counts suspect

Blow counts incorrect

KLEINFELDER
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L
ol X z
3 Z18 | B |G 2
= up) B % B - DESCRIPTION DRILLING NOTES
Sieclzlznl 2= | E
4] W] L3 J0 & a
[ nju|l u2 o Rl 4]
’ Start continuous
59 12 sampling at 44
’ Clayey SAND (5C) with trace gravel, color varies from brown
to red-orange, includes clasts 0f Qbt2 up to about 8" in
sampier, devilsified ?Iass in pumice up to about 2 cm. moist to
¥ very mosst. low plasticity
BEI5
1 %] Bandeiier Tuff (Qho) ash-flow TUFF, red-orange motlled with
pink, predominately very fine grained matrix with medium o
coarse grained phenccrysts of quanz and sanidine, up to,
y 7 about 2'mm, highly weathered, very {riable, vitreous pumice up
to 1.5 cm (6%, 1% to 2% dark gray lithics up 1o sbout 2 mm,
pumices oxidized, ashy matrix
GBI0~ -
1257 50 No cuitings return
GGH25— 1
i Moist
i 8 g Color grades to light red-brown. pumices sparse, less oxidized
g {o no oxidation from abaut 63'
6670 A i
’ ’ Dacite fithics about 5%. up to 1" in size
; Unit is light gray-brown
§ J MR
G ey
\il Ly \i
U Ly
o 85— Y
YAOW
KRR
- vy
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BLOWS PER

FOOT
% RECOVERY

RQD
. |Graphic Log

DESCRIPTION

DRILLING NOTES

EIPE
T

]

s
A :r-“f\' YA
AR AP RS

> “\ z'i;

LT
£,

. =
vy

i

LR NS LS

Pumices more abundant, oxidized, unit grades to fight red-gray

Vitreous pumice lapilli up to 6 cm (2 4"}, partially welded from
75' to approximatety 80’

Lithics decrease in size to about 25" (8 mm)
Unit grades to light gray-brown o
Phenocrysts up to 1 mm average, max 2 mm in size

LOG OF BORING 3C-4

KLEINFELDER Advanced Hydrotest Facility - Preconceptual

Los Alamos National Laboratory

]
| =X
[
5 Fla
= b D
| £|aiem
L&z 25
Dol 62
BG15 et -
B 70_._
6610 — -1
= ?sm
BG5S
= 80.—
GEOO A
- 85__..
6595 — .
Drafled By: S Merkley
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SAMPLE/BOX
% RECOVERY
RQD

ELEVATION
SAMPLE TYPE
NUMBER
BLOWS PER
FOOT

DEPTH

DESCRIPTION

DRILLING NOTES

:".‘ Graphis Log

6540 -1 RN} 1\(, ~

6585 . T iy

4106 Y

5500 - T L

Light gray-brown to light gray

< #5—

G55~ -1

4110

B5TD s

Total depth 10 104'
Cave to 98'

LOG OF BORING 3C-4
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Date Completed: 07/30/2002 Logged By: _S. Merkley
Boring Location:  Sandia Canyon, TA-72, 31" southeast of slaked location
Driller:  Rob Heiton Drilling Method/Size: 8" HSA
Elev Top of Hole: 6662 Total Depth ({t ): 84 Groundwater Depth:! ¥ notencountered
FY
L
b >
z| |¥|8 | & |& 2
2 w5 | o 3 = DESCRIPTION DRILLING NOTES
g Elfl ao == g =
Llk|Z 25| 98 |=ig| &
i|lo|ol vz e |=|g| &
- Peorly graded SAND with silt (SP), trace fine gravel, fine to
medium sand, brown, slightly moist, loose to medium dense,
i non-plastic, pumice up to 1 cm in size
GEEG -
41 5
3,87
Silty SAND {SIVE?. trace fine gravel, predominately fine sand,
occasional poarly rﬁradecﬁ sand fayers with medium to coarse
sand, brown, slightly moist, non-plastic, medium dense.
855 b interlayered with sandy silt layers
1 Grades to silty SAND to SILT (SM-ML)
2,4, 4
GGEQ ] -
- - - Poorly graded SAND with siit (SP-SM), fine to medium sand,
yelow-brown. loose, slightly moist, non-piastic
415
| 3,4,4
6545~ 1
S - =
&
W
o
g LOG OF BORING SC-5 PLATE
5 Advanced Hydrotest Facility - Preconceptual 1 of 4
3 KLEINFELDER Los Alamos National Laboratory
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x| Drafied By: 8 Merkiey Project No : 59-010120
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DESCRIPTION

DRILLING NOTES

Silty SAND with grave! (SM), brown to red-brown. slightly
moist, medium dense, non-ptastic, gravelfiithics up to about
.5", appears to be material ram tuff slopes/cliffs that has fallen
into wash and interbedded with poorly graded coarse sand and
fne grained silty sand, pumices are altered, devitrified

Silty SAND (SM), fine :};rairzed, trace coarse grains guariz,
llthICSI m{ecﬂum dense o dense. reddish-brown, slightly moist,
non-plastic

Pumice lapilli and fragments up to 7 cm {2 75") long
Light yellow-brown

Drilling harder
Start continuous
sampling at 29'

LOG OF BORING SC-5

Advanced Hydrotest Facility - Preconceptuat
l.os Alamos National Laboratory

w
& X o &
g Ela | @ ¢ g
= Wi dm o) 2
< | E|El 78| En |2 =
I5|2(25| 83 |E(g| F
o O |lw Bz @ e g 3
i B. 8. 13
6640 — B
4 25
6,98
6635 — ~1
- 30..-.
GAIC -1
- 35..'.«
5625 -
- 4&——-
a 6620 —
5
[+1]
> ]
&
&
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Ka_RX-SOIL 01G12C.GP3 9127/02

Lt
o >
= & o % 5 =
O [ @ 0. = o
P w| % po 5 d DESCRIPTION DRILLING NOTES
SIE|glge| 2= | 8@ £
Lik|Z 23| 98 |z|§| &
u i a v = ot = | mw @
4 45
i Poorly graded SAND wlh SIi (SP-SW), frage grave!, medium
to codrse grained, interbedded silty sand, fine grained, some
sandy silt lenses, brown to red-brown, slightly moist to moist,
N " dense, non-plastic, some pumice to 1 crm (4"), crystallized,
devitrified
Bandelier Tuif (Gbo}, ash-flow TUFF, partially to non-welded.
- 50— pinkish-crange, fine grained, ashy matrix with quartz and
sanidine phenocrysts up to 1 mmi, no bedding, oxidized
purice up to about 3 cm (1 27), vitrecus, extrememly weak to
| | very weak, {race iithics
5610— 1
) In B Grades io fight pinkish-gray
- 55w
GA05— -1
1897 Trace dacite and basalt lithics up to about 5"
5500 -1
- 65.....
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ELEVATION
DEPTH
SAMPLE TYPE
SAMPLE/BOX
NUMBER
BLOWS PER
FOOT

% RECOVERY
RQD

DESCRIPTION

DRILLING NOTES

-, 1Graphic Log

AT ATEARA

Py
PR AT AN

75757

_:T..-
7.

G595~ -

v,
g M O
v

6590 . ‘*‘ P,’, -

6500 — . ‘3 & "— ~

Light pinkish-orange

Light pinkish-gray, slight increase in percentage lithics near 75'

8575 1

Total depth 1o 84'

LOG OF BORING SC-5

KLEINFELDER Advanced Hydrotest Facility - Preconceptual

Los Alamos National Laboratory

Drafted By: § Merkiey Project No: 59-010120
Dale:  09/27/2002 File Number: 58-010120

Ka_RX-SOIL 010120.GPJ 3427102

Los Alamos, New Mexico

PLATE
4 of 4

Copyiighl Kieintelder. Ine 2002




APPENDIX C

(Not Applicable)

CEO0E0 2MALBR077 097272002
Copyright 2002, Kleinfelder. e
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APPENDIX D

{Not Applicable)

C5901G1200AL 8828077 09/27/2002
Copyright 2002. Kleinfelder. Inc

KLEINFELDER 4905 Hawkins N [, Albuguerque, NA 87109 G058 3447373 50513341711 fax



APPENDIX E

(Not Applicable)

C390101208A1BAR0OTT 094272002
Copyright 2002, Kleindeider. ing

KLESNFELDER 4905 Flawkins N E, Albugquerdque, NM 87109 (305) 147373 (505101171 fax



APPENDIX F

(Not Applicable)

C320101200ALBIRGT? 0972772062
Copyright 2602, Kieinfelder, Inc
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MC-3

Iso_Depth (ftj  d180  dD_Depth (ft) dD
9.9 -10.980 9.9 -80.950
9.9 9.9 -81.265

20.3  -9.766 20.3 -77.504
30.7 -8.971 30.7 -75.947
30.7  -9.025 30.7 -75.561
30.7 30.7 -74.705
30.7 30.7 -77.218
30.7 30.7 -76.622
30.7 30.7 -76.436
40.0 -10.914 40.0 -82.640
40.0 -10.926 40.0
50.1 -13.250 50.1 -91.588
50.1 -13.540 50.1
62.4 -12.583 62.4 -83.844
62.4 62.4 -83.848
75.0  -9.937 75.0 -76.838
90.3 -11.281 90.3 -77.809
100.1 -10.709 100.1 -82.438
125.3  -8.766 125.3 -79.194
150.1 -10.972 150.1 -78.688
175.3 -10.532 175.3 -74.305
200.3  -9.683 200.3 -71.724
200.3 200.3 -71.488
225.3  -10.193 225.3 -78.126
225.3 -10.242 225.3
250.3  -9.784 250.3 -74.048
275.8 -11.276 275.8 -79.850
300.1 -11.691 300.1 -79.895
349.9 -11.621 349.9 -82.619
394.9 -10.951 394.9 -79.077



Sample Number

GWO01-04-52716 GW01-04-
GWO01-04-52716 GW01-04-
GWO01-04-52717 GW01-04-
GWO01-04-52718 GW01-04-
GWO01-04-52718 GW01-04-
GWO01-04-52718 GW01-04-
GWO01-04-52718 GW01-04-
GWO01-04-52718 GW01-04-
GWO01-04-52718 GW01-04-
GWO01-04-52719 GW01-04-
GWO01-04-52719 GW01-04-
GWO01-04-52720 GW01-04-
GWO01-04-52720 GW01-04-
GWO01-04-52731 GW01-04-
GWO01-04-52731 GW01-04-
GWO01-04-52721 GW01-04-
GWO01-04-52732 GW01-04-
GWO01-04-52722 GW01-04-
GWO01-04-52723 GW01-04-
GWO01-04-52724 GW01-04-
GWO01-04-52725 GW01-04-
GWO01-04-52726 GW01-04-
GWO01-04-52726 GW01-04-
GWO01-04-52727 GW01-04-
GWO01-04-52727 GW01-04-
GWO01-04-52728 GW01-04-
GWO01-04-52729 GW01-04-
GWO01-04-52730 GW01-04-
GWO01-04-52733 GW01-04-
GWO01-04-52734 GW01-04-

ok
ok
ok
ok
ok
ok
ok
ok
ok
ok
ok
ok
ok
ok
ok
ok
ok
ok
ok
ok
ok
ok
ok
ok
ok
ok
ok
ok
ok
ok

Depth Range

9.
9.
19.
29.
29.
29.
29.
29.
29.
39.
39.
49.
49.
61.
61.
74 .
89.

99.
124.
149.
174.
199.
199.
224.
224.
249.
275.
299.
349.
394.

0-10.
0-10.
0-21.
0-32.
0-32.
0-32.
0-32.
0-32.
0-32.
0-40.
0-40.
0-51.
0-51.
0-63.
0-63.
0-76.
0-91.
0-101.
0-126.
0-151.
0-176.
0-201.
0-201.
0-226.
0-226.
0-251.
0-276.
0-301.
0-350.
0-395.

0 oo N UL U UTUTUTUTUTNDOERE UTO N F OVUOUWWWWWW o o

Upper Lower- |Mid-Depth

Depth (ft) | Depth (ft) (ft) Depth (m)
9.0 10.8 9.9 3.0
9.0 10.8 9.9 3.0
19.0 21.5 20.3 6.2
29.0 32.3 30.7 9.3
29.0 32.3 30.7 9.3
29.0 32.3 30.7 9.3
29.0 32.3 30.7 9.3
29.0 32.3 30.7 9.3
29.0 32.3 30.7 9.3
39.0 40.9 40.0 12.2
39.0 40.9 40.0 12.2
49.0 51.1 50.1 15.3
49.0 51.1 50.1 15.3
61.0 63.7 62.4 19.0
61.0 63.7 62.4 19.0
74.0 76.0 75.0 22.9
89.0 91.5 90.3 27.5
99.0 101.1 100.1 30.5
124.0 126.6 125.3 38.2
149.0 151.2 150.1 45.8
174.0 176.5 175.3 53.4
199.0 201.5 200.3 61.0
199.0 201.5 200.3 61.0
224.0 226.5 225.3 68.7
224.0 226.5 225.3 68.7
249.0 251.5 250.3 76.3
275.0 276.5 275.8 84.0
299.0 301.2 300.1 91.5
349.0 350.8 349.9 106.6
394.0 395.8 394.9 120.4




0.487934

0.79658



6180
-10.980

-9.766
-8.971
-9.025

10.914
10.926
13.250
13.540
12.583

-9.937
11.281
10.709

-8.766
10.972
10.532

-9.683

-10.193
-10.242

-0.784
-11.276
-11.691
-11.621
-10.951

s.d.
0.141

0.176
0.056
0.097

0.141
0.168
0.167
0.155
0.130

0.141
0.154
0.142
0.089
0.168
0.156
0.107

0.134
0.305
0.108
0.143
0.084
0.144
0.135

6D
-80.950
-81.265
-77.504
-75.947
-75.561
-74.705
-77.218
-76.622
-76.436
-82.640

-01.588

-83.844
-83.848
-76.838
-77.809
-82.438
-79.194
-78.688
-74.305
-71.724
-71.488
-78.126

-74.048
-79.850
-79.895
-82.619
-79.077

s.d.
0.279
0.187
0.117
0.312
0.410
0.393
0.255
0.251
0.174
0.119

0.379

0.192
0.171
0.163
0.187
0.155
0.240
0.290
0.178
0.230
0.208
0.222

0.313
0.187
0.196
0.197
0.309



Appendix 3

Groundwater-Data Screening Tables
(on CD included with this document)



Appendix 3 includes summary screening tables for water data from Los Alamos, Sandia, and Mortandad
canyons. Two groups of data are screened and presented in two different sets of tables. The first group
(Table A3-1) includes a screen of data from the complete period of record, and the second group

(Table A3-2) includes data from 2000 to the present. Water types presented include persistent surface
water (baseflow), snowmelt, springs, alluvial groundwater, perched-intermediate groundwater, and
regional groundwater. These tables are included in the attached CD.

ER2006-0214 A3-1 March 2006



Interim Measures Work Plan
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March 2006 A3-2 ER2006-0214



Watershed Station Name Location First Last F/UF Field Analyte Number Number Percent Detect Detect Detect

Synonym Year Year Matrix of of Detects Average Minimum Maximum

Analyses Detects % (ua/L) (uag/L) (ug/L)
Sandia Canyon Sandia left fork at Asphalt Plant E122 2000 2004 F WT Chromium 9 3 33 6.6 15 16.5
Sandia Canyon Sandia left fork at Asphalt Plant E122 2000 2004 UF WT Chromium 10 9 90 10.6 2.6 294
Sandia Canyon Sandia right fork at Power Plant E121 2002 2005 F WT Chromium 9 8 89 2.6 14 3.9
Sandia Canyon Sandia right fork at Power Plant E121 2002 2005 UF WT Chromium 10 10 100 35 12 71
Sandia Canyon Sandia Tributary below Sigma E122.3 2005 2005 F WT Chromium 4 3 75 15 1 1.9
Sandia Canyon Sandia Tributary below Sigma E122.3 2005 2005 UF WT Chromium 4 4 100 3.0 1.3 4.5
Sandia Canyon Sandia below Wetlands E123 2001 2005 F WT Chromium 16 15 94 4.2 2.1 6.1
Sandia Canyon Sandia below Wetlands E123 2001 2005 UF WT Chromium 17 17 100 270 34 506
Sandia Canyon Sandia above Firing Range E124 2002 2005 F WT Chromium 9 9 100 6.4 2.2 8.5
Sandia Canyon Sandia above Firing Range E124 2002 2005 UF WT Chromium 9 9 100 300 22 1230
Sandia Canyon Sandia above SR-4 E125 2005 2005 F WT Chromium 1 1 100 272 272 272
Sandia Canyon Sandia above SR-4 E125 2005 2005 UF WT Chromium 1 1 100 270 270 270



Watershed

Sandia Canyon
Sandia Canyon
Sandia Canyon
Sandia Canyon
Sandia Canyon
Sandia Canyon
Sandia Canyon
Sandia Canyon

Station Name

Sandia right fork at Power Plant
Sandia right fork at Power Plant
SCS-1

Sandia below Wetlands

Sandia below Wetlands

SCS-2

SCS-2

SCS-3

Location First
Synonym Year

E121
E121
W1CS
E123
E123
W2Cs
W2Cs
W3CS

2003
2005
2001
2002
2005
2000
2005
2001

Last F/UF Field

Year

2005
2005
2001
2005
2005
2005
2005
2001

Matrix

WS
WS
WS
WS
WS
WS
WS
WS

Analyte

Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium



Number
of

Number
of

Analyses Detects

4

PR ORPMNEN

4

PR ORPDMNEN

Detect Detect

Detects Average Minimum Maximum

Percent Detect
% (ug/L)
100 4.48
100 55
100 3.31
100 5.2
100 12.2
100 111
100 12.5
100 9.69

(ug/L) (ug/L)

3.14 7.18
5.3 5.7
3.31 3.31
3.8 8.1
12.2 12.2
8.6 18.0
125 125

9.69 9.69



Watershed Station Name

Sandia Canyon Sandia Spring
Sandia Canyon Sandia Spring

Location First Last Hydro F/UF Field
Synonym Year Year Zone

GSSW
GSSW

2001 2005 Spring F
2005 2005 Spring UF

Matrix

WG
WG

Analyte

Chromium
Chromium

Number
of
Analyses
5
1



Number Percent Detect Detect Detect

of Detects Average Minimum Maximum
Detects % (ug/L) (ug/L) (ug/L)
2 40 2.05 11 3

1 100 2.9 2.9 2.9



Watershed

Sandia Canyon
Sandia Canyon
Sandia Canyon
Sandia Canyon
Sandia Canyon
Sandia Canyon
Sandia Canyon
Sandia Canyon
Sandia Canyon
Sandia Canyon
Sandia Canyon
Sandia Canyon
Sandia Canyon
Sandia Canyon
Sandia Canyon
Sandia Canyon
Sandia Canyon
Sandia Canyon
Sandia Canyon
Sandia Canyon
Sandia Canyon

Station Location First

Name

R-11
R-11
R-11
R-11
PM-3
PM-3
PM-3
PM-3
R-12
R-12
R-12
R-12
PM-1
PM-1
PM-1
PM-1
R-10a
R-10a
R-10a
R-10a
R-10

Synonym Year
G11R 2005
G11R 2006
G11R 2005
G11R 2006
G3MP 2006
G3MP 2006
G3MP 2006
G3MP 2000
SA-00006 2000
SA-00006 2006
SA-00006 2000
SA-00006 2006
G1MP 2006
G1MP 2006
G1MP 2006
G1MP 2000
GR10A 2005
GR10A 2006
GR10A 2005
GR10A 2006
GR10 2005

Last
Year

2005
2006
2005
2006
2006
2006
2006
2006
2005
2006
2005
2006
2006
2006
2006
2006
2005
2006
2006
2006
2005

Hydro
Zone

Regional
Regional
Regional
Regional
Regional
Regional
Regional
Regional
Regional
Regional
Regional
Regional
Regional
Regional
Regional
Regional
Regional
Regional
Regional
Regional
Regional

Port
Depth
(feet)
855
855
855
855
956
956
956
956
810.8
810.8
810.8
810.8
945
945
945
945

F/UF Field
Matrix
F WG
F WG
UF WG
UF WG
F WG
F WG
UF WG
UF WG
F WG
F WG
UF WG
UF WG
F WG
F WG
UF WG
UF WG
F WG
F WG
UF WG
UF WG
UF WG

Analyte

Chromium
Chromium VI
Chromium
Chromium VI
Chromium VI
Chromium
Chromium VI
Chromium
Chromium
Chromium VI
Chromium
Chromium VI
Chromium VI
Chromium
Chromium VI
Chromium
Chromium
Chromium VI
Chromium
Chromium VI
Chromium

Number
of
Analyses
5
1
11

NRPNRRUORPRPRRPRPORUOONNDNR



Number Percent Detect Detect Detect

of Detects Average Minimum Maximum
Detects % (ug/L) (ug/L) (ug/L)
5 100 19.6 17.2 21.2
0 0 - - -
11 100 20 17 22
0 0 - - -
2 100 4.6 4.5 4.7
2 100 4.4 4.4 4.4
2 100 4.55 4.5 4.6
6 100 4 3 5
1 20 0.78 0.78 0.78
0 0 - - -
7 88 3.4 11 9.3
0 0 - - -
1 100 4.1 4.1 4.1
1 100 3.9 3.9 3.9
1 100 3.9 3.9 3.9
5 100 35 3 3.9
1 100 4.5 4.5 4.5
0 0 - - -
7 100 4.2 1.2 8.9
0 0 - - -
2 100 4.1 3 5.2



Watershed

Sandia Canyon
Sandia Canyon
Sandia Canyon
Sandia Canyon
Sandia Canyon
Sandia Canyon
Sandia Canyon
Sandia Canyon

Station Location

Name

R-12
R-12
R-12
R-12
R-12
R-12
R-12
R-12

Synonym

SA-00006
SA-00006
SA-00006
SA-00006
SA-00006
SA-00006
SA-00006
SA-00006

First
Year

2006
2000
2000
2006
2006
2000
2000
2006

Last
Year

2006
2005
2005
2006
2006
2001
2004
2006

Hydro Zone

Intermediate
Intermediate
Intermediate
Intermediate
Intermediate
Intermediate
Intermediate
Intermediate

Port
Depth
(feet)
468.1
468.1
468.1
468.1
507
507
507
507

F/UF Field
Matrix
F WG
F WG
UF WG
UF WG
F WG
F WG
UF WG
UF WG

Analyte

Chromium VI
Chromium
Chromium
Chromium VI
Chromium VI
Chromium
Chromium
Chromium VI



Number Number Percent Detect Detect Detect

of of Detects % Average Minimum Maximum
Analyses Detects (ug/L) (ug/L) (ug/L)
1 0 0 - - -
5 0 0 - - -
8 4 50 3.7 0.53 6.3
1 0 0 - - -
1 0 0 - - -
4 0 0 - - -
6 2 33 5.7 3.7 7.6
1 0 0 - - -



Watershed

Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon

Station Name

TA-55 NW above Effluent Canyon
TA-55 NW above Effluent Canyon
Ten Site below MDA C

Ten Site below MDA C

Ten Site above Mortandad

Ten Site above Mortandad
Mortandad below Effluent Canyon
Mortandad below Effluent Canyon
Mortandad above Ten Site
Mortandad above Ten Site
Mortandad above Sediment Traps
Mortandad above Sediment Traps

Location

First

Synonym Year

E196
E196
E201.3
E201.3
E201.5
E201.5
E200
E200
E201
E201
E202
E202

2001
2000
2004
2004
2004
2004
2002
2002
2003
2003
2005
2005

Last
Year

2003
2003
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005

F/UF Field
Matrix
F WT
UF WT
F WT
UF WT
F WT
UF WT
F WT
UF WT
F WT
UF WT
F WT
UF WT

Analyte

Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium



Number Number Percent Detect Detect Detect

of of Detects % Average Minimum Maximum
Analyses Detects (ug/L) (ug/L) (ug/L)
3 0 0 - - -
5 4 80 6.9 1.8 21.3
7 5 71 3.2 1.3 5.1
7 7 100 19.2 5.5 38.8
5 2 40 3.1 2.8 3.4
5 5 100 23.58 6.3 43.8
10 6 60 2.3 1.6 35
10 10 100 23.5 7.7 37.6
3 3 100 2.7 1.6 3.8
3 3 100 65 23 148
2 2 100 3.25 3 35
2 2 100 18.15 12.8 235



Watershed

Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon

Station Name

M-1W
M-1W
M-1E
M-1E
E-1FW
E-1FW
E-1W
E-1W
E-1E
E-1E
TS-1W
TS-1W
TS-2E
TS-2E

Mortandad below Effluent Canyon

Mortandad at GS-1
Mortandad at GS-1
M-2E
M-2E

Rio Grande at Mortandad
Mortandad at Rio Grande (A-11)

Location
Synonym

PWI1M
PWI1M
PE1IM
PE1IM
PWF1E
PWF1E
PWI1E
PWI1E
PE1E
PE1E
PWI1ST
PWI1ST
PE2ST
PE2ST
E200
W1SG
W1SG
PE2M
PE2M
STMR
WGRM

First
Year

2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2002
2000
2000
2005
2005
2000
2000

Last F/UF Field
Year Matrix
2005 F WS
2005 UF WS
2005 F WS
2005 UF WS
2005 F WS
2005 UF WS
2005 F WS
2005 UF WS
2005 F WS
2005 UF WS
2005 F WS
2005 UF WS
2005 F WS
2005 UF WS
2004 F WS
2001 F WS
2000 UF WS
2005 F WS
2005 UF WS
2000 UF WS
2003 F WS

Analyte

Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium



Number Number Percent Detect Detect Detect

of of Detects Average Minimum Maximum
Analyses Detects % (ug/L) (ug/L) (ug/L)
2 1 50 7.8 7.8 7.8
2 2 100 15.5 9.4 21.5
2 1 50 4 4 4
2 2 100 6.0 5.1 6.8
2 2 100 20.3 4.2 36.4
2 2 100 27.4 8.4 46.3
3 2 67 7.4 7.3 7.4
3 2 67 7.4 7 7.7
2 1 50 25 25 25
2 1 50 3.3 3.3 3.3
2 1 50 1.3 1.3 1.3
2 2 100 12.1 3.3 20.8
2 1 50 1.7 1.7 1.7
2 2 100 1.8 1.4 2.1
5 2 40 2.1 1.7 2.4
3 3 100 5.5 2.2 7.2
1 1 100 8.7 8.7 8.7
2 2 100 1.7 1.1 2.3
2 1 50 2.4 2.4 2.4
1 0 0 - - -
3 0 0 - - -



Watershed Station Name Location First Last F/UF Field Analyte
Synonym Year Year Matrix

Mortandad Canyon Mortandad below Effluent Canyon E200 2005 2005 F WM Chromium
Mortandad Canyon Mortandad below Effluent Canyon E200 2005 2005 UF WM Chromium



Number
of

Number
of

Analyses Detects

1
1

0
0

Percent Detect Detect Detect
Detects Average Minimum Maximum
% (ug/L) (ug/L) (ug/L)

0 - - -

0 - - -



Watershed

Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon

Station
Name

R-1
R-1
R-1
R-1
Test Well 8
Test Well 8
Test Well 8
PM-5
PM-5
PM-5
PM-5
R-14
R-14
R-14
R-14
R-14
R-14
R-14
R-14
R-33
R-33
R-33
R-33
R-33
R-33
R-33
R-33
R-15
R-15
R-15
R-15
R-28
R-28
R-28
R-28
R-34
R-34
R-34
R-34
R-13
R-13
R-13
R-13
PM-4
R-21
R-21
R-16
R-16

Location
Synonym

GO1R
GO1R
GO1R
GO1R
G8WT
G8WT
G8WT
G5MP
G5MP
G5MP
G5MP
G14R
G14R
G14R
G14R
G14R
G14R
G14R
G14R
G33R
G33R
G33R
G33R
G33R
G33R
G33R
G33R
MO-00051
MO-00051
MO-00051
MO-00051
G28R
G28R
G28R
G28R
G34R
G34R
G34R
G34R
MO-10097
MO-10097
MO-10097
MO-10097
G4MP
G21R
G21R
G16R
G16R

First
Year

2005
2006
2005
2006
2006
2006
2000
2006
2006
2006
2000
2004
2006
2004
2006
2004
2006
2004
2006
2005
2006
2005
2006
2005
2006
2005
2006
2000
2006
2000
2006
2005
2006
2005
2006
2005
2006
2005
2006
2002
2006
2002
2006
2002
2004
2004
2004
2004

Last
Year

2005
2006
2006
2006
2006
2006
2005
2006
2006
2006
2006
2005
2006
2005
2006
2005
2006
2005
2006
2005
2006
2005
2006
2005
2006
2005
2006
2005
2006
2005
2006
2006
2006
2006
2006
2005
2006
2006
2006
2003
2006
2005
2006
2005
2005
2005
2005
2005

Hydro
Zone

Regional
Regional
Regional
Regional
Regional
Regional
Regional
Regional
Regional
Regional
Regional
Regional
Regional
Regional
Regional
Regional
Regional
Regional
Regional
Regional
Regional
Regional
Regional
Regional
Regional
Regional
Regional
Regional
Regional
Regional
Regional
Regional
Regional
Regional
Regional
Regional
Regional
Regional
Regional
Regional
Regional
Regional
Regional
Regional
Regional
Regional
Regional
Regional

Port
Depth
(feet)
1031.1
1031.1
1031.1
1031.1
953
953
953
1440
1440
1440
1440
1204.5
1204.5
1204.5
1204.5
1288.5
1288.5
1288.5
1288.5
995.5
995.5
995.5
995.5
1112.4
1112.4
1112.4
1112.4
958.6
958.6
958.6
958.6
946.2
946.2
946.2
946.2
895.15
895.15
895.15
895.15
958.3
958.3
958.3
958.3
1260
888.8
888.8
866.1
866.1

F/UF Field
Matrix
F WG
F WG
UF WG
UF WG
F WG
UF WG
UF WG
F WG
F WG
UF WG
UF WG
F WG
F WG
UF WG
UF WG
F WG
F WG
UF WG
UF WG
F WG
F WG
UF WG
UF WG
F WG
F WG
UF WG
UF WG
F WG
F WG
UF WG
UF WG
F WG
F WG
UF WG
UF WG
F WG
F WG
UF WG
UF WG
F WG
F WG
UF WG
UF WG
UF WG
F WG
UF WG
F WG
UF WG

Analyte

Chromium
Chromium VI
Chromium
Chromium VI
Chromium VI
Chromium VI
Chromium
Chromium VI
Chromium
Chromium VI
Chromium
Chromium
Chromium VI
Chromium
Chromium VI
Chromium
Chromium VI
Chromium
Chromium VI
Chromium
Chromium VI
Chromium
Chromium VI
Chromium
Chromium VI
Chromium
Chromium VI
Chromium
Chromium VI
Chromium
Chromium VI
Chromium
Chromium VI
Chromium
Chromium VI
Chromium
Chromium VI
Chromium
Chromium VI
Chromium
Chromium VI
Chromium
Chromium VI
Chromium
Chromium
Chromium
Chromium
Chromium



Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon

R-16
R-16
R-16
R-16
R-16a
R-16a

G16R
G16R
G16R
G16R
GR16A
GR16A

2004
2004
2004
2004
2005
2005

2005
2005
2005
2005
2005
2005

Regional
Regional
Regional
Regional
Regional
Regional

1018.4
1018.4
1238
1238

=
UF
=
UF
=
UF

WG
WG
WG
WG
WG
WG

Chromium
Chromium
Chromium
Chromium
Chromium
Chromium



Number Number Percent Detect Detect Detect

of of Detects Average Minimum Maximum
Analyses Detects % (ug/L) (ug/L) (ug/L)
4 3 75 5.0 4.6 5.6
1 0 0 - - -
10 9 90 5.2 4.2 6.9
1 0 0 - - -
1 1 100 2.3 2.3 2.3
1 1 100 2.3 2.3 2.3
9 8 89 4.1 1.8 7.9
1 1 100 5.3 5.3 5.3
1 1 100 55 5.5 5.5
1 1 100 5.5 5.5 5.5
6 6 100 5 4 6
4 4 100 1.88 0.97 3.02
1 0 0 - - -
8 7 88 4.3 1.6 7.7
1 0 0 - - -
4 1 25 1.03 1.03 1.03
1 0 0 - - -
8 2 25 2.155 2.1 2.21
1 0 0 - - -
2 2 100 7.1 6 8.2
1 0 0 - - -
2 2 100 12.3 12.2 12.3
1 0 0 - - -
2 2 100 55 5.5 5.5
1 0 0 - - -
3 3 100 6.8 6.1 7.6
1 0 0 - - -
7 6 86 5.1 2.6 7.7
1 0 0 - - -
15 14 93 7.4 3.6 14.7
1 0 0 - - -
9 9 100 383 330 404
1 0 0 - - -
12 12 100 391 350 416
1 0 0 - - -
7 6 86 3.7 3.4 4
2 0 0 - - -
14 14 100 6 4 11
2 0 0 - - -
5 3 60 3.4 2.7 3.8
1 0 0 - - -
10 8 80 4.1 3.0 5.9
1 0 0 - - -
2 2 100 5.1 4.7 5.4
6 5 83 2.2 1.6 3
10 7 70 2.2 1.1 2.8
4 0 0 - - -
8 2 25 4.1 4.1 4.1
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20
56
40
33
100
100

0.93
5.0

1.9
4.7
3.4

0.93
1.1

0.97
1.2
4.7
1.2

0.93
8.9

3.2
4.7
5.3



Watershed

Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon

Station
Name

MCOI-8
MCOI-4
MCOI-4
MCOBT-4.4
MCOBT-4.4
MCOI-5
MCOI-5
MCOI-6
MCOI-6
MCOI-6
MCOI-6

Location
Synonym

1-8
-4
-4
G44M
G44M
I-5
I-5
I-6
I-6
I-6
I-6

First
Year

2005
2005
2005
2002
2002
2005
2005
2005
2006
2005
2006

Last
Year

2005
2005
2005
2003
2005
2005
2005
2005
2006
2005
2006

Hydro Zone

Intermediate
Intermediate
Intermediate
Intermediate
Intermediate
Intermediate
Intermediate
Intermediate
Intermediate
Intermediate
Intermediate

Port
Depth
(feet)
686
499
499
485.4
485.4
689
689
686
686
686
686

F/UF Field
Matrix
UF WG
F WG
UF WG
F WG
UF WG
F WG
UF WG
F WG
F WG
UF WG
UF WG

Analyte

Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium VI
Chromium
Chromium VI



Number
of

Number
of

Analyses Detects

1

P ~NFEPANNPPOWODN

0

O~NOBR_NNMNPPWWN

Detect Detect

Detects Average Minimum Maximum

Percent Detect
% (ug/L)
0 -

100 27.2
100 75.1
100 44.2
100 38
100 3.3
100 658
100 53.8
0 -
100 54
0 -

(ug/L) (ug/L)

25 29.4
29 135
37.4 53.5
15 54
3.1 3.5
545 770
48.4 58.2
48 59



Watershed

Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon

Station
Name

MCO-0.6
MCO-0.6
MCO-2
MCO-2
MCA-4
MCA-4
MCA-1
MCA-1
MCA-5
MCA-5
MCO-3
MCO-3
MCO-4B
MCO-4B
MCO-5
MCO-5
MCO-6
MCO-6
MCA-2
MCA-2
MCO-7
MCO-7
MT-1
MT-1
MCO-7.5
MCO-7.5
MT-3
MT-3
MT-4
MT-4

Location

First

Synonym Year

GMO6
GMO6
G2CM
G2CM
A-4

A-4

A-1

A-1

A-5

A-5

G3CM
G3CM
G4BM
G4BM
G5CM
G5CM
G6CM
G6CM
A-2

A-2

G7CM
G7CM
G1T™M
G1T™M
G57M
G57M
G3T™M
G3TM
G4TM
G4TM

2005
2005
2000
2000
2005
2005
2005
2005
2005
2005
2000
2000
2003
2003
2000
2000
2000
2000
2005
2005
2000
2000
2005
2005
2000
2000
2005
2005
2005
2005

Last
Year

2005
2005
2000
2000
2005
2005
2005
2005
2005
2005
2004
2004
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005

Hydro
Zone

Alluvial
Alluvial
Alluvial
Alluvial
Alluvial
Alluvial
Alluvial
Alluvial
Alluvial
Alluvial
Alluvial
Alluvial
Alluvial
Alluvial
Alluvial
Alluvial
Alluvial
Alluvial
Alluvial
Alluvial
Alluvial
Alluvial
Alluvial
Alluvial
Alluvial
Alluvial
Alluvial
Alluvial
Alluvial
Alluvial

Port
Depth
(feet)
1.05
1.05

1.75
1.75
2.4
2.4
3.4
3.4

8.9
8.9
21
21
27
27
45
45
39
39
39
39
35
35
44
44
54
54

F/UF Field
Matrix
F WG
UF WG
F WG
UF WG
F WG
UF WG
F WG
UF WG
F WG
UF WG
F WG
UF WG
F WG
UF WG
F WG
UF WG
F WG
UF WG
F WG
UF WG
F WG
UF WG
F WG
UF WG
F WG
UF WG
F WG
UF WG
F WG
UF WG

Analyte

Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium



Number Number Percent Detect Detect Detect

of of Detects Average Minimum Maximum
Analyses Detects % (ug/L) (ug/L) (ug/L)
1 1 100 6 6 6
1 1 100 12.9 12.9 12.9
1 1 100 13 13 13
1 1 100 17 17 17
1 1 100 43 43 43
1 1 100 101 101 101
2 1 50 4.6 4.6 4.6
2 1 50 6.5 6.5 6.5
1 1 100 3.7 3.7 3.7
1 1 100 5.6 5.6 5.6
5 3 60 2.9 1.9 4.0
5 3 60 3.3 1.8 4.8
4 3 75 1.3 0.7 2.1
4 2 50 1.9 1.3 25
7 4 57 11 0.7 1.8
10 4 40 14 1.2 1.6
9 4 44 14 0.9 1.8
10 3 30 2.1 1.0 3.9
3 1 33 11 1.1 1.1
3 3 100 2.0 1.8 2.2
8 3 38 1.4 1 1.9
10 3 30 15 1.3 1.9
2 2 100 2.3 2.1 2.4
2 2 100 25 2.1 2.8
5 4 80 2 1 4
4 3 75 2.4 1.6 2.9
2 2 100 35 1.7 5.2
2 2 100 1.8 1.4 2.1
1 1 100 1.6 1.6 1.6
1 1 100 1.9 1.9 1.9



Watershed

Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon

Station Name

Los Alamos above Ice Rink
Los Alamos above Ice Rink
Los Alamos below Ice Rink
Los Alamos below Ice Rink
DP above TA-21

DP above TA-21

DP below Meadow at TA-21
DP below Meadow at TA-21
DP above Los Alamos Canyon
DP above Los Alamos Canyon
Los Alamos above DP Canyon
Los Alamos above DP Canyon
Los Alamos above SR-4

Los Alamos above SR-4

Los Alamos below LA Weir
Los Alamos below LA Weir
Los Alamos Canyon near Otowi Bridge

Location First
Synonym Year

E025
E025
E026
E026
E038
E038
E039
E039
E040
E040
E030
E030
E042
E042
EO050
EO050
E110

2000
2000
2001
2001
2001
2001
2000
2000
2000
2000
2001
2000
2000
2000
2001
2001
2003

Last
Year

2000
2000
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2003

F/UF Field
Matrix
F WT
UF WT
F WT
UF WT
F WT
UF WT
F WT
UF WT
F WT
UF WT
F WT
UF WT
F WT
UF WT
F WT
UF WT
UF WT



Analyte Number Number Percent Detect Detect Detect

of of Detects Average Minimum Maximum

Analyses Detects % (ug/L) (ug/L) (ug/L)
Chromium 3 1 33 0.75 0.75 0.75
Chromium 3 3 100 2.8 1.4 4.3
Chromium 6 0 0 - - -
Chromium 6 6 100 89 17 238
Chromium 19 11 58 4.9 1.7 27.9
Chromium 18 18 100 32 11 56
Chromium 13 10 77 25 1.7 4.4
Chromium 13 13 100 35 5 107
Chromium 12 6 50 2.3 1.8 2.7
Chromium 15 15 100 55 6 130
Chromium 14 5 36 2.2 15 4.2
Chromium 19 19 100 98 3 719
Chromium 21 9 43 2.0 1.1 3.1
Chromium 23 23 100 78 5 350
Chromium 7 4 57 2.7 1.2 6.2
Chromium 7 7 100 81 4 300
Chromium 1 1 100 528 528 528



Watershed

Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon

Station Name

Los Alamos above Reservoir
Los Alamos above Reservoir
Los Alamos below Reservoir
Los Alamos below Reservoir
Los Alamos near LAO-B

Los Alamos near LAO-B

Los Alamos below Ice Rink
Los Alamos below Ice Rink
Los Alamos near LAO-0.3

Los Alamos near LAO-0.3

Los Alamos near LAO-0.6

Los Alamos near LAO-0.6

DP below Knights of Columbus
DP below Knights of Columbus
DPS-1

Los Alamos near LAO-1

Los Alamos near LAO-1

Los Alamos above SR-4

Los Alamos above SR-4

Los Alamos Canyon Weir above SR-4

Los Alamos near LLAO-1
Los Alamos near LLAO-1
Los Alamos 125 ft. above Guaje
Los Alamos 125 ft. above Guaje
Los Alamos 285 ft. above Guaje
Los Alamos 285 ft. above Guaje

Location
Synonym

LA-10126
LA-10126
LA-10034
LA-10034
LA-10006
LA-10006
E026
E026
LA-10064
LA-10064
LA-10005
LA-10005
21-10929
21-10929
W1PD
LA-10065
LA-10065
E042
E042
E049
LA-00218
LA-00218
GU-10004
GU-10004
LA-10057
LA-10057

First
Year

2001
2001
2002
2002
2000
2000
2001
2001
2001
2001
2000
2000
2001
2001
2000
2001
2001
2001
2001
2003
2000
2000
2001
2001
2001
2001

Last
Year

2001
2001
2002
2002
2000
2000
2003
2001
2001
2001
2000
2000
2002
2002
2000
2001
2001
2001
2001
2003
2002
2002
2001
2001
2001
2001

F/UF Field
Matrix
F WS
UF WS
F WS
UF WS
F WS
UF WS
F WS
UF WS
F WS
UF WS
F WS
UF WS
F WS
UF WS
F WS
F WS
UF WS
F WS
UF WS
F WS
F WS
UF WS
F WS
UF WS
F WS
UF WS



Analyte Number Number Percent Detect Detect Detect
of of Detects % Average Minimum Maximum
Analyses Detects (ug/L) (ug/L) (ug/L)
Chromium 2 0 - - -
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium

ol eolNolelNolNolNo)
1
1
1

100 18.2 5.6 30.1

cNeoNeoNeoNolNoNolNolNolNe

100 4.77 4.77 4.77
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Watershed

Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon

Station Name

Los Alamos above Ice Rink

Los Alamos above Ice Rink

Los Alamos below Ice Rink

Los Alamos below Ice Rink

DPS-1

DP above Los Alamos Canyon

Los Alamos at Upper GS

Los Alamos above DP Canyon

Los Alamos above DP Canyon

Los Alamos above SR-4

Los Alamos above SR-4

Los Alamos below LA Weir

Los Alamos below LA Weir

Los Alamos at SR-4

Los Alamos Canyon near Otowi Bridge
Los Alamos Canyon near Otowi Bridge
Los Alamos at Rio Grande

Location First
Synonym Year

E025
E025
E026
E026
W1PD
E040
WGAL
E030
E030
E042
E042
EO050
EO050
WA4SL
E110
E110
WGRL

2001
2001
2001
2001
2001
2005
2001
2005
2005
2001
2001
2001
2001
2001
2005
2005
2001

Last F/UF Field
Year Matrix
2001 F WM
2001 UF WM
2005 F WM
2005 UF WM
2001 F WM
2005 UF WM
2001 F WM
2005 F WM
2005 UF WM
2005 F WM
2005 UF WM
2005 F WM
2005 UF WM
2001 F WM
2005 F WM
2005 UF WM
2001 F WM



Analyte Number Number Percent Detect Detect Detect

of of Detects % Average Minimum Maximum

Analyses Detects (ug/L) (ug/L) (ug/L)
Chromium 6 0 0 - - -
Chromium 6 0 0 - - -
Chromium 4 0 0 - - -
Chromium 5 1 20 2.05 2.05 2.05
Chromium 1 0 0 - - -
Chromium 1 0 0 - - -
Chromium 1 0 0 - - -
Chromium 1 0 0 - - -
Chromium 2 1 50 1.1 1.1 1.1
Chromium 6 0 0 - - -
Chromium 7 4 57 4.0 2 6
Chromium 7 1 14 1.68 1.68 1.68
Chromium 8 3 38 45 2.6 5.6
Chromium 1 0 0 - - -
Chromium 1 0 0 - - -
Chromium 2 2 100 12.9 9.2 16.6
Chromium 1 0 0 - - -



Watershed

Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon

Station Name Location First
Synonym Year

DP Spring GSPD
DP Spring GSPD
Basalt Spring GGSB
Basalt Spring GGSB

2001
2001
2000
2000

Last
Year

2005
2005
2005
2005

Hydro
Zone

Spring
Spring
Spring
Spring

F/UF Field
Matrix

F WG

UF WG

F WG

UF

WG

Analyte

Chromium
Chromium
Chromium
Chromium

Number
of
Analyses
4
3
14
9



Number Percent Detect Detect Detect

of Detects Average Minimum Maximum
Detects % (ug/L) (ug/L) (ug/L)

0 0 - - -

0 0 - - -

6 43 1.0 0.5 1.4

7 78 1.0 0.4 1.4



Watershed

Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon

Station Location

Name Synonym
R-7 LA-10041
R-7 LA-10041
R-6 GO6R
R-6 GO6R
0-4 G40WwW
R-8 72-10000
R-8 72-10000
R-8 72-10000
R-8 72-10000
R-9 LA-00168
R-9 LA-00168
LA-5 G5AL

First
Year

2001
2001
2005
2005
2000
2004
2004
2004
2004
2000
2000
2001

Last
Year

2002
2005
2005
2005
2005
2004
2005
2004
2005
2001
2005
2005

Hydro
Zone

Regional
Regional
Regional
Regional
Regional
Regional
Regional
Regional
Regional
Regional
Regional
Regional

Port
Depth
(feet)
915.1
915.1
1205
1205
1115
711.1
711.1
825
825
684
684
440

F/UF Field
Matrix
F WG
UF WG
F WG
UF WG
UF WG
F WG
UF WG
F WG
UF WG
F WG
UF WG
UF WG

Analyte

Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium

Number
of
Analyses
4
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H
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Number Percent Detect Detect Detect

of Detects Average Minimum Maximum
Detects % (ug/L) (ug/L) (ug/L)
2 50 3.45 11 5.8
7 88 4.2 2.1 8.9
3 100 3.8 3.4 4
7 100 3.6 3.1 4.2
5 100 4.2 3 5.7
2 50 35 2.9 4
8 89 5.3 2.2 10.9
4 100 2.7 0.8 3.7
9 100 4.2 11 10.9
3 75 1.9 1.7 2.1
12 92 4 2 18
6 100 4.7 4.0 5.6



Watershed

Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon

Station
Name

LAOI(A)-1.1
LAOI(A)-1.1
R-7

R-7

R-7

R-7

R-6(i)

R-6(i)
LAOI-3.2a
LAOI-3.2
LAOI-3.2
LAOI-7

R-9i

R-Oi

R-9i

R-Oi

Location
Synonym

G11L
G11L
LA-10041
LA-10041
LA-10041
LA-10041
G6IR
G6IR
GI32A
G32L
G32L
LAOI7
LA-10029
LA-10029
LA-10029
LA-10029

First
Year

2000
2004
2001
2001
2001
2001
2005
2005
2005
2005
2005
2005
2000
2000
2000
2000

Last
Year

2000
2005
2001
2001
2002
2002
2005
2005
2006
2005
2005
2005
2001
2005
2001
2004

Hydro Zone

Intermediate
Intermediate
Intermediate
Intermediate
Intermediate
Intermediate
Intermediate
Intermediate
Intermediate
Intermediate
Intermediate
Intermediate
Intermediate
Intermediate
Intermediate
Intermediate

Port
Depth
(feet)
295.2
295.2
350
350
378
378
602
602

153.3
153.3

198.8
198.8
278.8
278.8

F/UF Field
Matrix
F WG
UF WG
F WG
UF WG
F WG
UF WG
F WG
UF WG
UF WG
F WG
UF WG
UF WG
F WG
UF WG
F WG
UF WG

Analyte

Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium



Number
of

Number
of

Analyses Detects

2
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1
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Percent Detect Detect Detect

Detects Average Minimum Maximum
% (ug/L) (ug/L) (ug/L)
50 0.4 0.4 0.4
67 1.495 1.1 1.89
100 1.675 0.95 2.4
100 166.5 33 300
100 1.7 1 2.9
80 16.0 1.3 48.8
50 2.2 2.2 2.2
80 4.025 2.2 8.9
100 1.05 1 1.1
O - - -
O - - -
86 2.05 15 2.8
75 2.6 1.4 3.4
75 3.82 0.36 9.63
25 1.1 1.1 1.1
83 5 1 11



Watershed

Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon

Station
Name

LAO-B
LAO-B
LAO-C
LAO-C
LAO-0.7
LAO-0.7
LAO-1
LAO-1
LAUZ-1
LAUZ-1
LAO-1.6G
LAO-1.6G
LAO-2
LAO-2
LAO-2
LAO-3A
LAO-3A
LAO-4
LAO-4
LAO-4.5C
LAO-4.5C
LAO-6A
LAO-6A
LLAO-1B
LLAO-1B
LLAO-4
LLAO-4

Location First
Synonym Year

GBAL
GBAL
GCOL
GCOL
G70L
G70L
G10L
G10L
G1ZL
G1ZL
G16G
G16G
G20L
G20L
G20L
GA3L
GA3L
G40L
G40L
GC54
GC54
GAG6L
GAG6L
GL1B
GL1B

2000
2000
2001
2000
2001
2001
2001
2001
2001
2001
2000
2000
2000
2000
2000
2000
2000
2001
2000
2001
2001
2001
2001
2000
2000

LA-00046 2005
LA-00046 2005

Last
Year

2005
2005
2005
2005
2003
2003
2005
2005
2005
2005
2005
2005
2005
2000
2005
2004
2004
2001
2001
2005
2005
2001
2001
2005
2005
2005
2005

Hydro
Zone

Alluvial
Alluvial
Alluvial
Alluvial
Alluvial
Alluvial
Alluvial
Alluvial
Alluvial
Alluvial
Alluvial
Alluvial
Alluvial
Alluvial
Alluvial
Alluvial
Alluvial
Alluvial
Alluvial
Alluvial
Alluvial
Alluvial
Alluvial
Alluvial
Alluvial
Alluvial
Alluvial

Port
Depth
(feet)
11.84
11.84

15
15

5.35
5.35
10.47
10.47

4.7
4.7
14

14
13.3
13.3
4.2
4.2
11.32
11.32
5.24
5.24

F/UF Field
Matrix
F WG
UF WG
F WG
UF WG
F WG
UF WG
F WG
UF WG
F WG
UF WG
F WG
UF WG
F WG
NA WG
UF WG
F WG
UF WG
F WG
UF WG
F WG
UF WG
F WG
UF WG
F WG
UF WG
F WG
UF WG

Analyte

Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium

Number
of
Analyses
15
13
8
16
3
7
7
10
5
5
11
8

~
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Number Percent Detect Detect Detect

of Detects Average Minimum Maximum
Detects % (ug/L) (ug/L) (ug/L)
1 7 0.64 0.64 0.64
4 31 0.8 0.4 1.3
3 38 0.8 0.5 1.0
3 19 3.0 0.8 7.1
1 33 0.885 0.885 0.885
0 0 - - -
7 100 11 5 17
10 100 134 6.4 19.4
2 40 0.5 0.4 0.7
4 80 1.0 0.3 25
9 82 1.6 0.9 3.3
6 75 2.1 0.9 3.6
4 57 4 1 12
1 100 9 9 9
7 70 2.9 11 9.0
2 29 7.4 2.8 12.0
10 71 5.8 3.3 13.9

o O

0 - - -
60 1.2 0.8 1.6
0 - - -

56 0.7 0.4 13
67 2.3 0.4 7.9

0 - - -
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Watershed Station Name Location First Last F/UF Field Analyte Number Number Percent Detect Detect Detect

Synonym Year Year Martix of of Detects Average Minimum Maximum
Analyses Detects % (ua/l) (ua/l) (ua/l)
Sandia Canyon Sandia left fork at Asphalt Plant E122 2000 2004 F WT Chromium 9 3 33 6.6 1.5 16.5
Sandia Canyon Sandia left fork at Asphalt Plant E122 1999 2004 UF WT Chromium 12 11 92 115 2.6 29.4
Sandia Canyon Sandia right fork at Power Plant E121 2002 2005 F WT Chromium 9 8 89 2.6 1.4 3.9
Sandia Canyon Sandia right fork at Power Plant E121 2002 2005 UF WT Chromium 10 10 100 34.6 12.3 71
Sandia Canyon Sandia Tributary below Sigma E122.3 2005 2005 F WT Chromium 4 3 75 15 1 1.9
Sandia Canyon Sandia Tributary below Sigma E122.3 2005 2005 UF WT Chromium 4 4 100 3.0 1.3 4.5
Sandia Canyon Sandia below Wetlands E123 2001 2005 F WT Chromium 16 15 94 4.2 21 6.1
Sandia Canyon Sandia below Wetlands E123 2001 2005 UF WT Chromium 17 17 100 270 34 506
Sandia Canyon Sandia above Firing Range E124 2002 2005 F WT Chromium 9 9 100 6.4 2.2 8.5
Sandia Canyon Sandia above Firing Range E124 2002 2005 UF WT Chromium 9 9 100 300 22 1230
Sandia Canyon Sandia above SR-4 E125 2005 2005 F WT Chromium 1 1 100 272 272 272
Sandia Canyon Sandia above SR-4 E125 2005 2005 UF WT Chromium 1 1 100 270 270 270



Watershed Station Name Location First Last F/UF Field Analyte Number Number Percent Detect Detect Detect

Synonym Year Year Martix of of Detects Average Minimum Maximum
Analyses Detects % (ua/l) (ua/l) (ua/l)
Sandia Canyon SCC-1 1997 1997 F ws Chromium 1 0 0 - - -
Sandia Canyon SCC-2 1997 1997 F Wws Chromium 1 0 0 - - -
Sandia Canyon SCC-3 1997 1997 F ws Chromium 1 0 0 - - -
Sandia Canyon SCC-4 1997 1997 F ws Chromium 1 0 0 - - -
Sandia Canyon Sandia right fork at Power Plant E121 2003 2005 F ws Chromium 4 4 100 4.48 3.14 7.18
Sandia Canyon Sandia right fork at Power Plant E121 2005 2005 UF WS Chromium 2 2 100 55 5.3 5.7
Sandia Canyon SCS-1 WI1CS 1997 2001 F ws Chromium 3 1 33 3.31 3.31 3.31
Sandia Canyon SCS-1 Wi1Cs 1993 1994 NA WS Chromium 2 1 50 22 22 22
Sandia Canyon SCS-1 WI1CS 1978 1996 UF WS Chromium 11 9 82 666 14 5380
Sandia Canyon Sandia below Wetlands E123 2002 2005 F ws Chromium 4 4 100 5.2 3.8 8.1
Sandia Canyon Sandia below Wetlands E123 2005 2005 UF WS Chromium 1 1 100 12.2 12.2 12.2
Sandia Canyon SCS-2 W2Cs 1997 2005 F WS Chromium 9 8 89 10.3 7.7 18.0
Sandia Canyon SCS-2 W2Cs 1993 1994 NA WS Chromium 2 2 100 386 12 760
Sandia Canyon SCS-2 W2Cs 1974 1974 UF WS Chromium VI 1 1 100 1000 1000 1000
Sandia Canyon SCS-2 W2Cs 1978 2005 UF WS Chromium 9 9 100 25 1 97
Sandia Canyon SCS-3 W3CS 1997 2001 F ws Chromium 5 2 40 9.3 9 9.7
Sandia Canyon SCS-3 W3CS 1993 1994 NA WS Chromium 2 2 100 14 11 17
Sandia Canyon SCS-3 W3CSs 1978 1996 UF WS Chromium 11 11 100 24 1 67



Watershed

Sandia Canyon
Sandia Canyon
Sandia Canyon

Station Name

Sandia Spring
Sandia Spring
Sandia Spring

Location
Synonym

GSSwW
GSSW
GSSwW

First
Year

1998
1993
1986

Last
Year

2005
1994
2005

Hydro F/UF
Zone

Spring F
Spring NA
Spring UF

Field
Martix

WG
WG
WG

Analyte Number Number Percent Detect Detect Detect
of of Detects Average Minimum Maximum
Analyses Detects % (ug/L) (ug/L) (ug/L)

Chromium 7 2 29 21 11 3
Chromium 2 0 0 - - -
Chromium 11 6 55 4 1 13



Watershed Station Location First Last Hydro  Port F/UF Field Analyte Number Number Percent Detect Detect Detect

Name Synonym Year Year Zone Depth Martix of of Detects Average Minimum Maximum
(feet) Analyses Detects % (ug/L) (ug/L) (ug/L)
Sandia Canyon R-11 G1l1R 2006 2006 Regional 855 F WG Chromium VI 1 0 0 - - -
Sandia Canyon R-11 G11R 2005 2005 Regional 855 F WG Chromium 5 5 100 19.6 17.2 21.2
Sandia Canyon R-11 G11R 2006 2006 Regional 855 UF WG Chromium VI 1 0 0 - - -
Sandia Canyon R-11 G1l1R 2005 2005 Regional 855 UF WG Chromium 11 11 100 20 17 22
Sandia Canyon PM-3  G3MP 2006 2006 Regional 956 F WG Chromium VI 2 2 100 4.6 4.5 4.7
Sandia Canyon PM-3  G3MP 2006 2006 Regional 956 F WG Chromium 2 2 100 4.4 4.4 4.4
Sandia Canyon PM-3  G3MP 1993 1993 Regional 956 NA WG Chromium 1 0 0 - - -
Sandia Canyon PM-3  G3MP 1977 2006 Regional 956 UF WG Chromium 25 21 84 4.9 1.9 10
Sandia Canyon PM-3  G3MP 2006 2006 Regional 956 UF WG Chromium VI 2 2 100 4.55 4.5 4.6
Sandia Canyon R-12 SA-00006 2006 2006 Regional 810.8 F WG Chromium VI 1 0 0 - - -
Sandia Canyon R-12 SA-00006 1998 2005 Regional 810.8 F WG Chromium 7 1 14 0.78 0.78 0.78
Sandia Canyon R-12 SA-00006 2006 2006 Regional 810.8 UF WG Chromium VI 1 0 0 - - -
Sandia Canyon R-12 SA-00006 1998 2005 Regional 810.8 UF WG Chromium 10 7 70 3.4 11 9.3
Sandia Canyon PM-1  G1MP 2006 2006 Regional 945 F WG Chromium VI 1 1 100 4.1 4.1 4.1
Sandia Canyon PM-1  G1MP 2006 2006 Regional 945 F WG Chromium 1 1 100 3.9 3.9 3.9
Sandia Canyon PM-1  G1MP 1993 1994 Regional 945 NA WG Chromium 2 1 50 4 4 4
Sandia Canyon PM-1  G1MP 1977 2006 Regional 945 UF WG Chromium 23 18 78 4.7 1.6 10
Sandia Canyon PM-1  G1MP 2006 2006 Regional 945 UF WG Chromium VI 1 1 100 3.9 3.9 3.9
Sandia Canyon R-10a GR10A 2006 2006 Regional F WG Chromium VI 1 0 0 - - -
Sandia Canyon R-10a GR10A 2005 2005 Regional F WG Chromium 1 1 100 4.5 4.5 45
Sandia Canyon R-10a GR10A 2006 2006 Regional UF WG Chromium VI 1 0 0 - - -
Sandia Canyon R-10a GR10A 2005 2006 Regional UF WG Chromium 7 7 100 4.2 1.2 8.9
Sandia Canyon R-10 GR10 2005 2005 Regional UF WG Chromium 2 2 100 4.1 3 5.2



Watershed Station Location First Last Hydro Zone Port F/UF Field Analyte Number Number Percent Detect Detect Detect

Name Synonym Year Year Depth Martix of of Detects Average Minimum Maximum
(feet) Analyses Detects % (ug/L) (ug/L) (ug/L)
Sandia Canyon R-12 SA-00006 2006 2006 Intermediate 468.1 F WG Chromium VI 1 0 0 - - -
Sandia Canyon R-12 SA-00006 1998 2005 Intermediate 468.1 F WG Chromium 8 1 13 216 216 216
Sandia Canyon R-12 SA-00006 2006 2006 Intermediate 468.1 UF WG Chromium VI 1 0 0 - - -
Sandia Canyon R-12 SA-00006 1998 2005 Intermediate 468.1 UF WG Chromium 10 4 40 3.7 0.5 6.3
Sandia Canyon R-12 SA-00006 2006 2006 Intermediate 507 F WG Chromium VI 1 0 0 - - -
Sandia Canyon R-12 SA-00006 2000 2001 Intermediate 507 F WG Chromium 4 0 0 - - -
Sandia Canyon R-12 SA-00006 2006 2006 Intermediate 507 UF WG Chromium VI 1 0 0 - - -
Sandia Canyon R-12 SA-00006 2000 2004 Intermediate 507 UF WG Chromium 6 2 33 57 3.7 7.6



Watershed

Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon

Station Name

TA-55 NW above Effluent Canyon
TA-55 NW above Effluent Canyon
Ten Site below MDA C

Ten Site below MDA C

Ten Site above Mortandad

Ten Site above Mortandad
Mortandad below Effluent Canyon
Mortandad below Effluent Canyon
Mortandad above Ten Site
Mortandad above Ten Site
Mortandad above Sediment Traps
Mortandad above Sediment Traps

Location

First

Synonym Year

E196
E196
E201.3
E201.3
E201.5
E201.5
E200
E200
E201
E201
E202
E202

2001
1999
2004
2004
2004
2004

F/UF Field
Martix
F WT
UF  WT
F WT
UF  WT
F WT
UF  WT
F WT
UF  WT
F WT
UF  WT
F WT
UF  WT

Analyte

Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium

Number

of

Analyses Detects

NN wwB BN w

Number

of

o N~NUO MO

[
o

NN W W

Percent Detect Detect Detect
Detects Average Minimum Maximum
% (ug/L) (ug/L) (ug/L)
0 - - -
57 6.865 1.82 21.3
71 3.212 1.3 5.1
100 19.2 55 38.8
40 31 2.8 34
100 23.6 6.3 43.8
60 2.26 1.6 35
100 235 7.7 37.6
100 2.7 1.6 3.8
100 64.9 22.6 148
100 3.25 3 35
100 18.15 12.8 235



Watershed

Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon

Station Name

M-1W

M-1W

M-1E

M-1E

E-1FW

E-1FW

E-1W

E-1W

E-1E

E-1E

TA-50

TS-1W

TS-1W

TS-2E

TS-2E

Mortandad below Effluent Canyon
Mortandad at GS-1

Mortandad at GS-1

Mortandad at GS-1

Mortandad at GS-1

M-2E

M-2E

Rio Grande at Mortandad
Mortandad at Rio Grande (A-11)
Mortandad at Rio Grande (A-11)
Mortandad at Rio Grande (A-11)

Location
Synonym

First
Year

2005
2005
2005
2005
2005
2005
2005
2005

F/UF Field
Martix
F ws
UF WS
F ws
UF WS
F ws
UF WS
F ws
UF WS
F ws
UF WS
UF WS
F ws
UF WS
F ws
UF WS
F ws
F ws
NA WS
UF WS
UF WS
F ws
UF WS
UF WS
F ws
NA WS
UF WS

Analyte

Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium VI
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium

Number

of

ml—'LHHNNHENWLHMNNNI—‘NNMWNNNMNN

Number
of
Analyses Detects

WROORNRPURPRWNNMNRENRPORENNMNNMNNENEPR

Percent Detect Detect Detect
Detects Average Minimum Maximum
% (ug/L) (ug/L) (ug/L)
50 7.8 7.8 7.8
100 155 9.4 215
50 4 4 4
100 6.0 51 6.8
100 20.3 4.2 36.4
100 27.4 8.4 46.3
67 7.35 7.3 7.4
67 7.35 7 7.7
50 25 25 25
50 3.3 3.3 33
0 - - -
50 1.3 1.3 1.3
100 12.1 3.3 20.8
50 1.7 1.7 1.7
100 18 1.4 2.1
40 2.055 1.72 2.39
38 55 2.2 7.2
50 5 5 5
45 8 1 16
100 5000 5000 5000
100 1.7 1.1 2.3
50 2.4 2.4 2.4
0 - - -
0 - - -
100 4 4 4
38 4 3 5



Watershed Station Name

Mortandad Canyon Mortandad below Effluent Canyon
Mortandad Canyon Mortandad below Effluent Canyon

Location

E200
E200

First Last F/UF Field
Synonym Year Year

2005 2005 F
2005 2005 UF

Martix

WM
WM

Analyte

Chromium
Chromium

Number
of

Number
of

Analyse Detects

s
1
1

0
0

Percent Detect Detect Detect
Detects Average Minimum Maximum
% (ug/L) (ug/L) (ug/L)

0 - - R
0 - - R



Watershed

Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon

Station
Name

R-1
R-1
R-1
R-1
Test Well 8
Test Well 8
Test Well 8
Test Well 8
PM-5
PM-5
PM-5
PM-5
PM-5
R-14
R-14
R-14
R-14
R-14
R-14
R-14
R-14
R-33
R-33
R-33
R-33
R-33
R-33
R-33
R-33
R-15
R-15
R-15
R-15
R-15
R-15
R-28
R-28
R-28
R-28
R-34
R-34
R-34
R-34
R-13
R-13
R-13
R-13
PM-4

Location
Synonym

GO1R
GO1R
GO1R
GO1R
G8WT
G8WT
G8WT
G8WT
G5MP
G5MP
G5MP
G5MP
G5MP
G14R
G14R
G14R
G14R
G14R
G14R
G14R
G14R
G33R
G33R
G33R
G33R
G33R
G33R
G33R
G33R
MO-00051
MO-00051
MO-00051
MO-00051
MO-00051
MO-00051
G28R
G28R
G28R
G28R
G34R
G34R
G34R
G34R
MO-10097
MO-10097
MO-10097
MO-10097
G4AMP

First
Year

2006
2005
2006
2005
2006
1993
1978
2006
2006
2006
1993
1982
2006
2006
2004
2006
2004
2006
2004
2006
2004
2006
2005
2006
2005
2006
2005
2006
2005
2006
2000
2006
2000
1999
1999
2006
2005
2006
2005
2006
2005
2006
2005
2006
2002
2006
2002
1993

Last
Year

2006
2005
2006
2006
2006
1994
2005
2006
2006
2006
1994
2006
2006
2006
2005
2006
2005
2006
2005
2006
2005
2006
2005
2006
2005
2006
2005
2006
2005
2006
2005
2006
2005
1999
1999
2006
2006
2006
2006
2006
2005
2006
2006
2006
2003
2006
2005
1994

Hydro
Zone

Regional
Regional
Regional
Regional
Regional
Regional
Regional
Regional
Regional
Regional
Regional
Regional
Regional
Regional
Regional
Regional
Regional
Regional
Regional
Regional
Regional
Regional
Regional
Regional
Regional
Regional
Regional
Regional
Regional
Regional
Regional
Regional
Regional
Regional
Regional
Regional
Regional
Regional
Regional
Regional
Regional
Regional
Regional
Regional
Regional
Regional
Regional
Regional

Port
Depth
(feet)
1031.1
1031.1
1031.1
1031.1
953
953
953
953
1440
1440
1440
1440
1440
1204.5
1204.5
1204.5
1204.5
1288.5
1288.5
1288.5
1288.5
995.5
995.5
995.5
995.5
1112.4
1112.4
1112.4
1112.4
958.6
958.6
958.6
958.6
1100
1100
946.2
946.2
946.2
946.2
895.15
895.15
895.15
895.15
958.3
958.3
958.3
958.3
1260

F/UF Field
Martix
F WG
F WG
UF WG
UF WG
F WG
NA WG
UF WG
UF WG
F WG
F WG
NA WG
UF WG
UF WG
F WG
F WG
UF WG
UF WG
F WG
F WG
UF WG
UF WG
F WG
F WG
UF WG
UF WG
F WG
F WG
UF WG
UF WG
F WG
F WG
UF WG
UF WG
F WG
UF WG
F WG
F WG
UF WG
UF WG
F WG
F WG
UF WG
UF WG
F WG
F WG
UF WG
UF WG
NA WG

Analyte

Chromium VI
Chromium
Chromium VI
Chromium
Chromium VI
Chromium
Chromium
Chromium VI
Chromium VI
Chromium
Chromium
Chromium
Chromium VI
Chromium VI
Chromium
Chromium VI
Chromium
Chromium VI
Chromium
Chromium VI
Chromium
Chromium VI
Chromium
Chromium VI
Chromium
Chromium VI
Chromium
Chromium VI
Chromium
Chromium VI
Chromium
Chromium VI
Chromium
Chromium
Chromium
Chromium VI
Chromium
Chromium VI
Chromium
Chromium VI
Chromium
Chromium VI
Chromium
Chromium VI
Chromium
Chromium VI
Chromium
Chromium



Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon

PM-4
R-21
R-21
R-16
R-16
R-16
R-16
R-16
R-16
R-16a
R-16a

G4AMP
G21R
G21R
G16R
G16R
G16R
G16R
G16R
G16R
GR16A
GR16A

1982
2004
2004
2004
2004
2004
2004
2004
2004
2005
2005

2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005

Regional
Regional
Regional
Regional
Regional
Regional
Regional
Regional
Regional
Regional
Regional

1260
888.8
888.8
866.1
866.1
1018.4
1018.4
1238
1238

UF

UF

UF

UF

UF

UF

WG
WG
WG
WG
WG
WG
WG
WG
WG
WG
WG

Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium



Number Number Percent Detect Detect Detect

of of Detects Average Minimum Maximum
Analyses Detects % (ug/L) (ug/L) (ug/L)
1 0 0 - - -
4 3 75 5.0 4.6 5.6
1 0 0 - - -
10 9 90 5.2 et 6.9
1 1 100 2.3 2.3 2.3
2 0 0 - - -
23 10 43 4.3 1.8 8.6
1 1 100 2.3 2.3 2.3
1 1 100 5.3 5.3 5.3
1 1 100 5.5 5.5 5.5
2 1 50 6 6 6
18 17 94 7 1 28
1 1 100 5.5 5.5 5.5
1 0 0 - - -
4 4 100 1.9 1.0 3.0
1 0 0 - - -
8 7 88 4.3 1.6 7.7
1 0 0 - - -
4 1 25 1.03 1.03 1.03
1 0 0 - - -
8 2 25 2.16 2.1 2.21
1 0 0 - - -
2 2 100 7.1 6 8.2
1 0 0 - - -
2 2 100 12.25 12.2 12.3
1 0 0 - - -
2 2 100 5.5 5.5 5.5
1 0 0 - - -
3 3 100 6.8 6.1 7.6
1 0 0 - - -
7 6 86 5.1 2.6 7.7
1 0 0 - - -
15 14 93 7.4 3.6 14.7
1 0 0 - - -
1 1 100 21.8 21.8 21.8
1 0 0 - - -
9 9 100 383 330 404
1 0 0 - - -
12 12 100 391 350 416
2 0 0 - - -
7 6 86 3.7 3.4 4
2 0 0 - - -
14 14 100 5.6 35 11
1 0 0 - - -
5 3 60 3.4 2.7 3.8
1 0 0 - - -
10 8 80 4.145 2.99 5.9
2 1 50 6 6 6
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100
83
70

25
20
56
40
33
100
100

7.1
2.2
2.2

4.1
0.93
5.0
0.99
1.9
4.7
3.4

4.7
1.6
1.05

4.1
0.93
11
0.97
1.2
4.7
1.2

12

2.8

4.1
0.93
8.9

3.2
4.7
5.3



Watershed

Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon

Station
Name

MCOI-8
MCOI-4
MCOI-4
MCOBT-4.4
MCOBT-4.4
MCOI-5
MCOI-5
MCOI-6
MCOI-6
MCOI-6
MCOI-6

Location
Synonym

1-8
-4
-4
G44M
G44M
I-5
I-5
I-6
I-6
I-6
I-6

First
Year

2005
2005
2005
2002
2002
2005
2005
2006
2005
2006
2005

Last
Year

2005
2005
2005
2003
2005
2005
2005
2006
2005
2006
2005

Hydro Zone

Intermediate
Intermediate
Intermediate
Intermediate
Intermediate
Intermediate
Intermediate
Intermediate
Intermediate
Intermediate
Intermediate

Port
Depth
(feet)

686
499
499
485.4
485.4
689
689
686
686
686
686

F/UF Field
Martix
UF WG
F WG
UF WG
F WG
UF WG
F WG
UF WG
F WG
F WG
UF WG
UF WG

Analyte

Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium VI
Chromium
Chromium VI
Chromium



Number Number Percent Detect Detect Detect

of of Detects Average Minimum Maximum
Analyses Detects % (ug/L) (ug/L) (ug/L)

1 0 0 - - -

2 2 100 27.2 25 29.4

3 3 100 75.1 29 135

3 3 100 44.2 37.4 53.5

4 4 100 38 15 54

2 2 100 3.3 3.1 35

2 2 100 658 545 770

1 0 0 - - -

4 4 100 53.8 48.4 58.2

1 0 0 - - -

7 7 100 53.9 48 59



Watershed

Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon
Mortandad Canyon

Station Name Location

MCO-0.6
MCO-0.6
MCO-2
MCO-2
MCA-4
MCA-4
MCA-1
MCA-1
MCA-5
MCA-5
MCO-3
MCO-3
MCO-4
MCO-4
MCO-4B
MCO-4B
MCO-5
MCO-5
MCO-5
MCO-6B
MCO-6B
MCO-6
MCO-6
MCO-6
MCWB-6.5E
MCA-2
MCA-2
MCO-7A
MCO-7A
MCO-7
MCO-7
MCO-7
MT-1
MT-1
MCO-7.5
MCO-7.5
MCO-7.5
MCO-7.5
MCWB-7.7B
MT-3
MT-3
MT-4
MT-4

Synonym

GMO06
GMO06
G2CM
G2CM
A-4
A-4

A-1

A-5

A-5

G3CM
G3CM
G4CM
G4CM
G4BM
G4BM
G5CM
G5CM
G5CM
G6BM
G6BM
G6CM
G6CM
G6CM

A-2

A-2

G7AM
G7AM
G7CM
G7CM
G7CM
G1T™M
G1T™M
G57M
G57M
G57M
G57M

G3T™M
G3T™M
G4TM
G4TM

First
Year

2005
2005
2000
1998
2005
2005
2005
2005
2005
2005
1998
1978
1993
1978
1995
1990
1998
1993
1978
1995
1990
1995
1993
1978
1998
2005
2005
1995
1990
1995
1993
1978
2005
2005
1998
1994
1978
1974
1998
1998
1998
1995
1994

Last
Year

2005
2005
2000
2000
2005
2005
2005
2005
2005
2005
2004
2004
1994
1992
2005
2005
2005
1994
2005
1999
1999
2005
1994
2005
1998
2005
2005
1998
1998
2005
1994
2005
2005
2005
2005
1994
2005
1974
1998
2005
2005
2005
2005

Hydro Zone Port

Depth
(feet)

Alluvial 1.05
Alluvial 1.05
Alluvial 2
Alluvial 2
Alluvial 1.75
Alluvial 1.75
Alluvial 2.4
Alluvial 2.4
Alluvial 3.4
Alluvial 3.4
Alluvial 2
Alluvial 2
Alluvial 14
Alluvial 14
Alluvial 8.9
Alluvial 8.9
Alluvial 21
Alluvial 21
Alluvial 21
Alluvial 22
Alluvial 22
Alluvial 27
Alluvial 27
Alluvial 27
Alluvial 35
Alluvial 45
Alluvial 45
Alluvial 34.8
Alluvial 34.8
Alluvial 39
Alluvial 39
Alluvial 39
Alluvial 39
Alluvial 39
Alluvial 35
Alluvial 35
Alluvial 35
Alluvial 35
Alluvial 55
Alluvial 44
Alluvial 44
Alluvial 54
Alluvial 54

F/UF Field
Martix
F WG
UF WG
F WG
UF WG
F WG
UF WG
F WG
UF WG
F WG
UF WG
F WG
UF WG
NA WG
UF WG
F WG
UF WG
F WG
NA WG
UF WG
F WG
UF WG
F WG
NA WG
UF WG
UF WG
F WG
UF WG
F WG
UF WG
F WG
NA WG
UF WG
F WG
UF WG
F WG
NA WG
UF WG
UF WG
UF WG
F WG
UF WG
F WG
UF WG



Analyte Number Number Percent Detect Detect Detect

of of Detects Average Minimum Maximum

Analyses Detects % (ug/L) (ug/L) (ug/L)
Chromium 1 1 100 6 6 6
Chromium 1 1 100 12.9 12.9 12.9
Chromium 1 1 100 13 13 13
Chromium 2 2 100 47 17 77
Chromium 1 1 100 43 43 43
Chromium 1 1 100 101 101 101
Chromium 2 1 50 4.6 4.6 4.6
Chromium 2 1 50 6.5 6.5 6.5
Chromium 1 1 100 3.7 3.7 3.7
Chromium 1 1 100 5.6 5.6 5.6
Chromium 8 4 50 3.9 1.9 7
Chromium 14 9 64 6.8 1.4 18.8
Chromium 2 2 100 24 20 28
Chromium 10 5 50 18.8 2 51
Chromium 10 4 40 1.3 0.7 2.1
Chromium 14 4 29 5.7 1.34 17.3
Chromium 10 4 40 11 0.7 1.8
Chromium 2 1 50 13 13 13
Chromium 26 10 38 7 1 21
Chromium 3 0 0 - - -
Chromium 5 2 40 26.3 225 30
Chromium 15 4 27 14 0.9 1.8
Chromium 2 1 50 11 11 11
Chromium 26 9 35 19 1 103
Chromium 1 1 100 4.2 4.2 4.2
Chromium 3 1 33 11 11 11
Chromium 3 3 100 2.0 1.8 2.2
Chromium 4 0 0 - - -
Chromium 8 5 63 19 7 28
Chromium 13 4 31 3 1 6
Chromium 2 2 100 235 20 27
Chromium 27 12 44 9.4 1.3 23.2
Chromium 2 2 100 2.25 2.1 2.4
Chromium 2 2 100 2.45 2.1 2.8
Chromium 7 4 57 2 1 4
Chromium 1 1 100 17 17 17
Chromium 17 9 53 13 1 45
Chromium VI 1 1 100 1000 1000 1000
Chromium 1 0 0 - - -
Chromium 4 2 50 35 1.7 5.2
Chromium 5 3 60 3.2 14 6.1
Chromium 3 2 67 4.3 1.6 7
Chromium 4 3 75 7.3 1.9 11



Watershed

Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon

Station Name

Los Alamos above Ice Rink
Los Alamos above Ice Rink
Los Alamos below Ice Rink
Los Alamos below Ice Rink
DP above TA-21

DP above TA-21

DP below Meadow at TA-21
DP below Meadow at TA-21
DP above Los Alamos Canyon
DP above Los Alamos Canyon
Los Alamos above DP Canyon
Los Alamos above DP Canyon
Los Alamos above SR-4

Los Alamos above SR-4

Los Alamos below LA Weir
Los Alamos below LA Weir
Los Alamos Canyon near Otowi Bridge

Location

First

Synonym Year

E025
E025
E026
E026
E038
E038
E039
E039
E040
E040
E030
E030
E042
E042
EO050
EO050
E110

1997
1997
2001
2001
2001
2001
2000
2000
1999
1997
2001
1999
1995
1997
2001
2001
2003

Last
Year

2000
2000
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2005
2003

F/UF Field
Martix
F WT
UF WT
F WT
UF WT
F WT
UF WT
F WT
UF WT
F WT
UF WT
F WT
UF WT
F WT
UF WT
F WT
UF WT
UF WT



Analyte

Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium

Number

of

Analyses Detects

Number

of

Percent

%

25
75
0
100
58
100
77
100
54
89
36
100
35
94
57
100

Detect Detect
Detects Average Minimum

(ug/L) (ug/L)
0.75 0.75
2.8 1.4
89 17
4.9 1.7
32 11
25 1.7
35 5
4 2
53 6
2.2 15
93 3
4 1
66 5
2.7 1.2
81 4
528 528

100

Detect
Maximum

(ug/L)

0.75
4.3
238

27.9

56
4.4
107

11

130
4.2
719

25

350
6.2
300
528



Watershed

Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon

Station Name

Los Alamos above Reservoir
Los Alamos above Reservoir
Los Alamos below Reservoir
Los Alamos below Reservoir
Los Alamos near LAO-B

Los Alamos near LAO-B

Los Alamos below Ice Rink

Los Alamos below Ice Rink

Los Alamos near LAO-0.3

Los Alamos near LAO-0.3

Los Alamos near LAO-0.6

Los Alamos near LAO-0.6

DP below Knights of Columbus
DP below Knights of Columbus
DPS-1

DPS-1

DPS-1

DPS-1

DPS-4

DPS-4

DPS-4

Los Alamos near LAO-1

Los Alamos near LAO-1

Los Alamos at Upper GS

Los Alamos above SR-4

Los Alamos above SR-4

Los Alamos Canyon Weir above SR-4
Los Alamos at SR-4

Los Alamos near LLAO-1

Los Alamos near LLAO-1

Los Alamos 125 ft. above Guaje
Los Alamos 125 ft. above Guaje
Los Alamos 285 ft. above Guaje
Los Alamos 285 ft. above Guaje
Los Alamos at Rio Grande

Location
Synonym

LA-10126
LA-10126
LA-10034
LA-10034
LA-10006
LA-10006
E026
E026
LA-10064
LA-10064
LA-10005
LA-10005
21-10929
21-10929
W1PD
W1PD
W1PD
W1PD
WA4PD
WA4PD
WA4PD
LA-10065
LA-10065
WGAL
E042
E042
E049
WA4SL
LA-00218
LA-00218
GU-10004
GU-10004
LA-10057
LA-10057
WGRL

First
Year

2001
2001
2002
2002
2000
2000
2001
2001
2001
2001
2000
2000
2001
2001
1997
1993
1978
1974
1997
1994
1978
2001
2001
1997
2001
2001
2003
1997
2000
2000
2001
2001
2001
2001
1993

Last
Year

2001
2001
2002
2002
2000
2000
2003
2001
2001
2001
2000
2000
2002
2002
2000
1994
1996
1974
1998
1994
1996
2001
2001
1999
2001
2001
2003
1997
2002
2002
2001
2001
2001
2001
1997

F/UF Field
Martix
F WS
UF WS
F WS
UF WS
F WS
UF WS
F WS
UF WS
F WS
UF WS
F WS
UF WS
F WS
UF WS
F WS
NA WS
UF WS
UF WS
F WS
NA WS
UF WS
F WS
UF WS
F WS
F WS
UF WS
F WS
UF WS
F WS
UF WS
F WS
UF WS
F WS
UF WS
UF WS



Analyte Number Number Percent Detect Detect Detect

of of Detects Average Minimum Maximum

Analyses Detects % (ug/L) (ug/L) (ug/L)
Chromium 2 0 0 - - -
Chromium 1 0 0 - - -
Chromium 1 0 0 - - -
Chromium 1 0 0 - - -
Chromium 2 0 0 - - -
Chromium 2 0 0 - - -
Chromium 4 0 0 - - -
Chromium 3 3 100 18.2 5.6 30.1
Chromium 3 0 0 - - -
Chromium 3 0 0 - - -
Chromium 3 0 0 - - -
Chromium 3 0 0 - - -
Chromium 4 0 0 - - -
Chromium 4 0 0 -
Chromium 3 1 33 7 7 7
Chromium 2 1 50 17 17 17
Chromium 7 4 57 49 1 177
Chromium VI 1 1 100 3000 3000 3000
Chromium 2 0 0 - - -
Chromium 1 1 100 8 8 8
Chromium 9 7 78 55 1 220
Chromium 3 0 0 - - -
Chromium 3 0 0 - - -
Chromium 2 1 50 9 9 9
Chromium 1 0 0 - - -
Chromium 1 1 100 4,77 4.77 4,77
Chromium 1 0 0 - - -
Chromium 1 0 0 - - -
Chromium 8 0 0 - - -
Chromium 8 1 13 4.7 47 47
Chromium 2 0 0 - - -
Chromium 2 0 0 - - -
Chromium 2 0 0 - - -
Chromium 2 0 0 - - -
Chromium 2 1 50 4 4 4



Watershed

Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon

Station Name

Los Alamos above Ice Rink

Los Alamos above Ice Rink

Los Alamos below Ice Rink

Los Alamos below Ice Rink

DPS-1

DP above Los Alamos Canyon

Los Alamos at Upper GS

Los Alamos above DP Canyon

Los Alamos above DP Canyon

Los Alamos above SR-4

Los Alamos above SR-4

Los Alamos below LA Weir

Los Alamos below LA Weir

Los Alamos at SR-4

Los Alamos Canyon near Otowi Bridge
Los Alamos Canyon near Otowi Bridge
Los Alamos at Rio Grande

Location
Synonym

E025
E025
E026
E026
W1PD
E040
WGAL
E030
E030
E042
E042
EO050
EO050
WA4SL
E110
E110
WGRL

First
Year

2001
2001
2001
2001
2001
2005
2001
2005
2005
2001
2001
2001
2001
2001
2005
2005
2001

Last F/UF Field
Year Martix
2001 F WM
2001 UF WM
2005 F WM
2005 UF WM
2001 F WM
2005 UF WM
2001 F WM
2005 F WM
2005 UF WM
2005 F WM
2005 UF WM
2005 F WM
2005 UF WM
2001 F WM
2005 F WM
2005 UF WM
2001 F WM



Analyte

Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium

Number
of

Number
of

Analyses Detects

PNRPRONNONRRRRLRUODNMODO®

O NOOWRFR MNOPFPOOOOPFR,OOO

Percent

Detects Average

%

100

Detect

(ug/L)

4.01
1.68
454

12.9

Detect
Minimum
(ug/L)

2.04
1.68
2.56

9.2

Detect
Maximum

(ug/L)

5.95
1.68
5.55

16.6



Watershed

Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon

Station Name

DP Spring

DP Spring

LA 5.19 Spring
Los Alamos Spring
Los Alamos Spring
Basalt Spring
Basalt Spring
Basalt Spring
Indian Spring
Indian Spring
LA-11.2 SPRING

Location

First

Synonym Year

GSPD
GSPD

GGSB
GGSB
GGSB
GGSI
GGSI

1997
1997
1995
1995
1998
1998
1993
1974
1993
1991
1995

Last
Year

2005
2005
1995
1995
1998
2005
1994
2005
1994
1995
1995

Hydro
Zone

Spring
Spring
Spring
Spring
Spring
Spring
Spring
Spring
Spring
Spring
Spring

F/UF Field
Martix
F WG
UF WG
F WG
F WG
UF WG
F WG
NA WG
UF WG
NA WG
UF WG
F WG

Analyte

Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium



Number Number Percent Detect Detect Detect

of of Detects Average Minimum Maximum
Analyses Detects % (ug/L) (ug/L) (ug/L)

10 0 0 - - -

7 0 0 - - -

1 0 0 - - -

1 0 0 - - -

1 0 0 - - -

16 6 38 1.0 0.5 14

2 1 50 5 5 5

22 15 68 4.9 0.4 30
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N
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Watershed

Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon

Station Name

R-7
R-7

R-6

R-6

0-4

0-4

R-8

R-8

R-8

R-8

R-9

R-9

LA-5

LA-5

LA-5

LA-2

LA-2

LA-1A

LA-1A

LA-1B

LA-1B

Halladay House Well
Halladay House Well

Location
Synonym

LA-10041
LA-10041
GO6R
GO6R
G40OwW
G40owW
72-10000
72-10000
72-10000
72-10000
LA-00168
LA-00168
G5AL
G5AL
G5AL
G2AL
G2AL
GAILL
GAILL
GB1AL
GB1AL
GWHH
GWHH

First
Year

2001
2001
2005
2005
1993
1994
2004
2004
2004
2004
1997
1997
1998
1993
1977
1993
1977
1993
1995
1993
1977
1993
1987

Last
Year

2002
2005
2005
2005
1994
2005
2004
2005
2004
2005
2001
2005
1998
1994
2005
1993
1991
1994
1995
1994
1997
1994
1997

Hydro
Zone

Regional
Regional
Regional
Regional
Regional
Regional
Regional
Regional
Regional
Regional
Regional
Regional
Regional
Regional
Regional
Regional
Regional
Regional
Regional
Regional
Regional
Regional
Regional

Port
Depth
(feet)

915.1
915.1
1205
1205
1115
1115
7111
7111
825
825
684
684
440
440
440
105
105

F/UF Field
Martix
F WG
UF WG
F WG
UF WG
NA WG
UF WG
F WG
UF WG
F WG
UF WG
F WG
UF WG
F WG
NA WG
UF WG
NA WG
UF WG
NA WG
UF WG
NA WG
UF WG
NA WG
UF WG

Analyte

Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium

Number Number
of of
Analyses Detects

= = N N -
NbND—‘NNI—‘NN’—‘,_\,_\QDL(DAQDN\Iwm#
= [ [ = N
SBvEvkervERrEVvVOBwOorONMOR NWONN

=
o

Percent

%

50
88
100
100

Detect Detect Detect
Detects Average Minimum Maximum
(ug/t)  (ugl) (ugiL)
3.45 11 5.8
4.2 21 8.9
3.8 3.4 4
3.6 3.1 4.2
5 5 5
5 3 10
35 29 4
53 22 10.9
2.7 0.8 3.7
4.2 11 10.9
19 1.7 2.1
247 22 2980
17 8 26
6 2 11
18 18 18
19 9 25
20 16 23
34 34 34
33 27 39
23 10 39
16 13 18
13 0.2 20



Watershed Station Location First Last Hydro Zone Port F/UF Field Analyte Number Number Percent Detect Detect Detect

Name Synonym Year Year Depth Martix of of Detects Average Minimum Maximum
(feet) Analyses Detects % (ug/L) (ug/L) (ug/L)
Los Alamos Canyon LAOI(A)-1.1 G11L 1995 2000 Intermediate 295.2 F WG Chromium 5 1 20 0.4 0.4 0.4
Los Alamos Canyon LAOI(A)-1.1 G11L 1995 2005 Intermediate 295.2 UF WG Chromium 5 3 60 35 11 7.4
Los Alamos Canyon R-7 LA-10041 2001 2001 Intermediate 350 F WG Chromium 2 2 100 1.675 0.95 2.4
Los Alamos Canyon R-7 LA-10041 2001 2001 Intermediate 350 UF WG Chromium 2 2 100 166.5 33 300
Los Alamos Canyon R-7 LA-10041 2001 2002 Intermediate 378 F WG Chromium 4 4 100 2 1 3
Los Alamos Canyon R-7 LA-10041 2001 2002 Intermediate 378 UF WG Chromium 5 4 80 16.0 13 48.8
Los Alamos Canyon LADP-3 G3PD 1995 1995 Intermediate 316 F WG Chromium 1 1 100 10 10 10
Los Alamos Canyon R-6(i) G6IR 2005 2005 Intermediate 602 F WG Chromium 2 1 50 2.2 2.2 2.2
Los Alamos Canyon R-6(i) G6IR 2005 2005 Intermediate 602 UF WG Chromium 5 4 80 4.0 2.2 8.9
Los Alamos Canyon LAOI-3.2a GI32A 2005 2006 Intermediate UF WG Chromium 2 2 100 1.05 1 11
Los Alamos Canyon LAOI-3.2 G32L 2005 2005 Intermediate 153.3 F WG Chromium 1 0 0 - - -
Los Alamos Canyon LAOI-3.2 G32L 2005 2005 Intermediate 153.3 UF WG Chromium 4 0 0 - - -
Los Alamos Canyon LAOI-7 LAOI7 2005 2005 Intermediate UF WG Chromium 7 6 86 2.05 15 2.8
Los Alamos Canyon R-9i LA-10029 2000 2001 Intermediate 198.8 F WG Chromium 4 3 75 2.6 14 34
Los Alamos Canyon R-9i LA-10029 2000 2005 Intermediate 198.8 UF WG Chromium 8 6 75 3.8 0.4 9.6
Los Alamos Canyon R-9i LA-10029 2000 2001 Intermediate 278.8 F WG Chromium 4 1 25 1.1 11 11
Los Alamos Canyon R-9i LA-10029 2000 2004 Intermediate 278.8 UF WG Chromium 6 5 83 5.3 0.9 11



Watershed

Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon
Los Alamos Canyon

Station Name

LAO-B

LAO-0.91
LAO-1

LLAO-1B

BIA Wellpoint 3
BIA Wellpoint 3
LLAO-4
LLAO-4
LLAO-5

Location
Synonym

GBAL
GBAL
GCOL
GCOL
GCOL

G70L
G70L
G70L

G10L
G10L
G10L
G10L

G1zL
G1zL

GL1B
GL1B
G3iB
G3iB
LA-00046
LA-00046

First
Year

1999
1999
1993
1995
2005
2005
1998

Hydro
Zone

Alluvial
Alluvial
Alluvial
Alluvial
Alluvial
Alluvial
Alluvial
Alluvial
Alluvial
Alluvial
Alluvial
Alluvial
Alluvial
Alluvial
Alluvial
Alluvial
Alluvial
Alluvial
Alluvial
Alluvial
Alluvial
Alluvial
Alluvial
Alluvial
Alluvial
Alluvial
Alluvial
Alluvial
Alluvial
Alluvial
Alluvial
Alluvial
Alluvial
Alluvial
Alluvial
Alluvial
Alluvial
Alluvial
Alluvial
Alluvial
Alluvial
Alluvial
Alluvial
Alluvial
Alluvial
Alluvial
Alluvial
Alluvial
Alluvial
Alluvial
Alluvial
Alluvial
Alluvial

0o O ©

5.35
5.35

10

4.2
4.2

11.32
11.32

5.24
5.24

F/UF Field
Martix
F WG
UF WG
F WG
NA WG
UF WG
UF WG
UF WG
F WG
NA WG
UF WG
UF WG
UF WG
UF WG
F WG
NA WG
UF WG
UF WG
F WG
F WG
UF WG
F WG
UF WG
F WG
UF WG
F WG
NA WG
UF WG
F WG
UF WG
F WG
NA WG
UF WG
F WG
NA WG
UF WG
F WG
UF WG
F WG
NA WG
UF WG
F WG
UF WG
F WG
UF WG
F WG
UF WG
F WG
UF WG
NA WG
UF WG
F WG
UF WG
F WG

Analyte

Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium VI
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium

Number
of

Number
of

Analyses Detects

17
16
11
2
29

= P N} = =
hrPrGRERrNMRNMEdMNMR RN

N =N =
NO oo ®POg

[
o hPr~NONE

[y
o

PR R R e
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Percent
Detects
%

Detect Detect Detect
Average Minimum Maximum
(ug/t)  (uglL) (ug/L)
0.64 0.64 0.64
0.75 0.4 13
0.824 0.509 1.02
2000 2000 2000
27 0.78 197
0.885 0.885 0.885
29 29 29
30 30 30
11 5 17
4 4 4
18 3 113
1837500 1575000 2100000
12 12 12
0.541 0.39 0.692
6.6 0.3 28.9
1.6 0.9 3.3
21 0.9 3.6
4 1 12
150 9 400
2.9 1.1 9.0
7.4 2.8 12.0
7 2 20
2351 2 4700
10 10 10
1004 2 7000
8 8 8
5 2 10
6.5 5 8
7 0.8 20
4 4 4
36 1 190
7 7 7
9.3 9 10
0.7 0.4 1.3
2.3 0.4 7.9
100 100 100
24 24 24












Appendix 4

Sediment-Data Screening Tables
(on CD included with this document)



Appendix 4 includes summary screening tables for sediment collected from Los Alamos, Sandia, and
Mortandad canyons as part of geomorphic investigations conducted for the canyons’ work plans. The
frequency of detection tables are included in hard copy in this appendix, and the data from which they are
derived are included as Excel tables in electronic format on the enclosed CD.
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Table A4-1
Los Alamos Canyon Sediment Summary
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LA-O0 Chromium® 2 2 3.16 4.28 5.39 — — — 2/2 0
LA-1C Chromium 12 12 2.1 5.02 141 — — — 12/12 1
LA-1E Chromium 6 3.1 6.33 10.6 — — — 6/6 1
LA-1FW Chromium 4 3 3.12 3.34 3.5 1.3 1.3 1.3 3/4 0
LA-1W Chromium 14 14 2.56 4.52 6.55 — — — 14/14 0
LA-1W+ Chromium 5 5 2.3 4.48 6.5 — — — 5/5 0
LA-2E Chromium 6 6 4.8 8.50 18.9 — — — 6/6 1
LA-2E (excavated data) Chromium 2 2 4.7 21.55 38.4 — — — 2/2 1
LA-2FE Chromium 6 6 3.4 8.25 15 — — — 6/6 1
LA-2W Chromium 6 6 4.4 9.99 19.5 — — — 6/6 2
LA-3E Chromium 8 8 2.2 6.55 12.2 — — — 8/8 2
LA-3FE Chromium 13 13 14 7.36 11.8 — — — 13/13 3
LA-3W Chromium 7 7 1.85 5.55 11 — — — 717 1
LA-4E Chromium 7 5 1.9 3.42 53 1.7 2.15 2.6 517 0
LA-4FE Chromium 16 16 1.1 517 9 — — — 16/16 0
LA-4W Chromium 6 6 2.15 3.41 4.7 — — — 6/6 0
LA-5 Chromium 8 8 2.46 6.55 9.4 — — — 8/8 0
LA-5E Chromium 12 12 0.94 3.25 5.9 — — — 12/12 0
LA-BKG Chromium 7 7 4.3 6.36 10 — — — 717 0

Note: All values are in mg/kg.
@ ND = Non-detected.
b D = Detected.

Z BV = Background value.

Chromium refers to total chromium.

® = Not applicable.
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SAMPLE_ID LOCATION_ID BEGIN_DEPTH END_DEPTH DEPTH_UNITS ANALYTE_NAME SAMPLE VALUE REPORTING_UNITS QUALIFIER
143 romium 6.55 MGIKG

CALA-03-49797 0 30 cm chi

CALA-03-49796  LA-00141 0 30 om Chromium 4.94 MGIKG
CALA-02-47941  LA02-20915 0 5cm Chromium 312 MGIKG
CALA-02-47939  LA-02-20914 0 5cm Chromium 3.16 MGIKG
CALA-02-47937  LA02-20913 0 5cm Chromium 213 MGIKG J
CALA-02-47935  LA-02-20912 0 5cm Chromium 1.85 MGIKG N
CALA-02-47933  LA02-20911 0 5cm Chromium 232 MGIKG J
CALA-02-47931  LA-02-20910 0 5cm Chromium 256 MGIKG 3
CALA-02-47929  LA-02-20909 0 5cm Chromium 2.15 MGIKG
CALA-02-47927  LA-02-20908 0 5cm Chromium 2.46 MGIKG
CALA-02-47909  LA-10009 0 30 em Chromium 11.3 MGIKG
CALA-02-47906  21-10931 0 22 cm Chromium 18.4 MGIKG 3
CALA-02-47900  21-05500 0 30 em Chromium 7.52 MGIKG
CALA-02-47897  LA-10009 0 30 om Chromium 11.8 MGIKG
CALA-02-47894  LA-00221 0 30 em Chromium 5.39 MGIKG
CALA-02-47891  LA-00146 0 30 om Chromium 578 MGIKG
CALA-02-47888  LA-00179 0 30 em Chromium 14.1 MGIKG
CALA-02-47885  LA-00041 0 30 om Chromium 953 MGIKG
CALA-02-47844  LA-02-20865 0 15 cm Chromium 3.72 MGIKG
CALA-02-47843  LA-02-20864 0 15 cm Chromium 3.82 MGIKG
CALA-02-47842  LA-02-20863 0 15 cm Chromium 3.97 MGIKG
CALA-02-47841  LA-02-20862 0 15 cm Chromium 4.49 MGIKG
CALA-02-47840  LA-02-20861 0 15 cm Chromium 3.7 MGIKG
CALA-02-47839  LA-02-20860 0 15 cm Chromium 3.74 MGIKG
CALA-01-0528  LA-10125 9 10 cm Chromium 85 MGIKG
CALA-01-0527  LA-10125 0 9 cm Chromium 8.8 MGIKG
CALA-01-0526  LA-10124 15 22 cm Chromium 9.2 MGIKG
CALA-01-0212  LA-10124 2 12 cm Chromium 9.3 MGIKG
CALA-01-0211  LA-10123 17 20 cm Chromium 5.3 MGIKG
CALA-01-0210  LA-10122 0 14 cm Chromium 1.4 MGIKG
CALA-01-0200  LA-10121 0 3cm Chromium 5.7 MGIKG
CALA-01-0208  LA-10120 23 39 om Chromium 1.4 MGIKG
CALA-01-0207  LA-10120 19 23 cm Chromium 3.1 MGIKG
CALA-01-0206  LA-10119 0 5cm Chromium 2.2 MGIKG
CALA-01-0205  LA-10118 0 5cm Chromium 2.3 MGIKG
CALA-01-0204  LA-10117 0 15 cm Chromium 0.94 MGIKG
CALA-01-0203  LA-10116 16 23 cm Chromium 1.9 MGIKG
CALA-01-0202  LA-10116 [ 15 cm Chromium 2.2 MGIKG
CALA-01-0201  LA-10115 0 5cm Chromium 3 MGIKG
CALA-01-0200  LA-10114 0 3cm Chromium 4.4 MGIKG
CALA-01-0109  LA-10113 3 6cm Chromium 11 MGIKG
CALA-01-0198  LA-10112 0 5cm Chromium 5.4 MGIKG
CALA-01-0107  LA-10111 0 3em Chromium 2.1 MGIKG
CALA-01-0196  LA-10110 0 2cm Chromium 5.1 MGIKG
CALA-01-0105  LA-10109 0 3em Chromium 4.7 MGIKG
CALA-01-0194  LA-10108 a 10 cm Chromium 25 MGIKG
CALA-01-0103  LA-10108 0 4cm Chromium 3.8 MGIKG
CALA-01-0078  LA-10105 0 15 cm Chromium 3.2 MGIKG
CALA-01-0077  LA-10102 18 40 cm Chromium 6.6 MG/KG
CALA-01-0076  LA-10102 0 13 cm Chromium 6.1 MGIKG
CALA-01-0075  LA-10101 2 50 cm Chromium 11 MGIKG
CALA-01-0074  LA-10093 5 32.0m Chromium 8.3 MGIKG
CALA-01-0073  LA-10092 0 17 em Chromium 3.4 MGIKG
CALA-01-0072  LA-10144 36 50 cm Chromium 9.5 MGIKG
CALA-01-0071  LA-10140 0 22 cm Chromium 6.6 MGIKG
CALA-01-0070  LA-10101 0 12 cm Chromium 3.4 MGIKG
CALA-01-0069  LA-10099 0 15 cm Chromium 6.7 MGIKG
CALA-01-0068  LA-10082 6 28 cm Chromium 6.7 MGIKG
CALA-01-0067  LA-10081 51 73 cm Chromium 15 MGIKG
CALA-01-0011  LA-10047 0 9cm Chromium 6 MGIKG
CALA-01-0010  LA-10049 0 7cm Chromium 5.9 MGIKG
CALA-01-0009  LA-10048 2 5cm Chromium 4.3 MGIKG
CALA-01-0008  LA-10046 0 8cm Chromium 6.2 MGIKG
CALA-01-0007  LA-10045 0 5cm Chromium 8.6 MGIKG
CALA-01-0006  LA-10044 0 6cm Chromium 9 MGIKG
CALA-01-0005  LA-10043 0 2cm Chromium 7.2 MGIKG
CALA-01-0004  LA-10042 0 6cm Chromium 6.4 MGIKG
CALA-00-0113  LA-10004 14 26 cm Chromium 5.8 MGIKG
CALA-000112  LA-10010 0 3cm Chromium 8.9 MGIKG
CALA-00-0111  LA-10009 0 12 cm Chromium 11 MG/KG
CALA-00-0110  LA-10004 0 14 cm Chromium 4.6 MGIKG
CALA-00-0109  LA-10003 13 330m Chromium 5.2 MGIKG
CALA-00-0108  LA-10002 0 10 cm Chromium 1.3 MGIKG
CALA-00-0107  LA-10001 0 14 cm Chromium 3.6 MGIKG
CALA-00-0106  LA-10000 21 29 cm Chromium 5.9 MGIKG
04LA-97-0625  LA-00178 [ 19 cm Chromium 4.8 MGIKG
04LA-97-0624  LA-00172 4 39 cm Chromium 3.4 MGIKG
04LA-97-0623  LA-00185 0 23 cm Chromium 10.1 MGIKG
04LA-97-0622  LA-00186 0 18 cm Chromium 10.6 MGIKG
04LA-97-0613  LA-00181 0 10 cm Chromium 6.6 MGIKG
04LA-97-0602  LA-00179 0 24 cm Chromium 8.6 MGIKG
04LA-97-0590  LA-00176 0 16 cm Chromium 3.4 MGIKG
04LA-97-0579  LA-00171 0 5cm Chromium 1.3 MGIKG u
04LA-97-0577  LA-00175 39 52 cm Chromium 35 MGIKG
04LA-97-0576  LA-00175 18 39 cm Chromium 3.9 MGIKG
04LA-97-0575  LA-00175 0 18 cm Chromium 6.2 MGIKG
04LA-97-0574  LA-00174 0 5cm Chromium 2.3 MGIKG
04LA-97-0573  LA-00173 0 24 cm Chromium 6.5 MGIKG
04LA-97-0572  LA-00160 0 27 em Chromium 4.3 MGIKG
04LA-97-0571  LA-00143 33 53 cm Chromium 5 MGIKG
04LA-97-0570  LA-00041 20 28 cm Chromium 19.5 MGIKG
04LA-97-0569  LA-00041 0 12 cm Chromium 11 MG/KG
04LA-97-0568  LA-00170 0 30 em Chromium 3.5 MGIKG
04LA-97-0553  LA-00133 0 5cm Chromium 2.8 MGIKG 3
04LA-97-0552  LA-00124 0 15 cm Chromium 4.3 MGIKG
04LA-97-0538  LA-00212 16 59 cm Chromium 1.7 MGIKG u
04LA-97-0526  LA-00212 0 15 cm Chromium 5.3 MGIKG
04LA-97-0514  LA-00208 65 90 cm Chromium 2.6 MGIKG u
04LA-97-0279  LA-00162 22 47 cm Chromium 6.5 MGIKG
04LA-97-0273  LA-00158 34 48 om Chromium 3.4 MGIKG
04LA-97-0272  LA-00158 0 34 cm Chromium 3.1 MGIKG
04LA-97-0257  LA-00151 29 37 om Chromium 2.1 MGIKG 3
04LA-97-0256  LA-00151 18 29 cm Chromium 2.7 MGIKG
04LA-97-0255  LA-00151 0 18 cm Chromium 2.7 MGIKG
04LA-97-0245  LA-00146 49 71 em Chromium 4.6 MGIKG
04LA-97-0244  LA-00146 28 49 om Chromium 4.8 MGIKG
04LA-97-0243  LA-00146 0 28 cm Chromium 4.7 MGIKG
04LA-97-0237  LA-00141 10 35c0m Chromium 3.9 MGIKG
04LA-97-0236  LA-00141 0 10 cm Chromium 4.3 MGIKG
04LA-97-0228  LA-00137 0 10 cm Chromium 4.1 MGIKG
04LA-97-0227  LA-00135 23 51cm Chromium 2.99 MGIKG
04LA-97-0225  LA-00132 59 72 cm Chromium 1.9 MGIKG
04LA-97-0224  LA-00129 20 39 cm Chromium 3 MGIKG
04LA-97-0223  LA-00128 20 30 om Chromium 4.7 MGIKG
04LA-97-0222  LA-00125 70 91 cm Chromium 3.8 MGIKG
04LA-97-0221  LA-00122 35 a4 cm Chromium 25 MGIKG
04LA-97-0150  LA-00116 0 5cm Chromium 2.2 MGIKG
04LA-97-0149  LA-00115 28 a1cm Chromium 5.7 MGIKG
04LA-97-0148  LA-00114 16 32.em Chromium 7.5 MGIKG
04LA-97-0147  LA-00111 28 34.0m Chromium 5 MGIKG
04LA-97-0146  LA-00110 28 41cm Chromium 4.9 MGIKG
04LA-97-0145  LA-00110 28 41cm Chromium 4.3 MGIKG
04LA-97-0144  LA-00109 41 49 cm Chromium 12.2 MGIKG
04LA-97-0143  LA-00109 a1 49 om Chromium 10.6 MGIKG
04LA-97-0053  LA-00022 20 30 em Chromium 7.8 MGIKG
04LA-97-0052  LA-00092 14 32.0m Chromium 10 MG/KG
04LA-96-0181  LA-00038 0 5cm Chromium 9.4 MGIKG
04LA-96-0180  LA-00037 0 8cm Chromium 35 MGIKG
04LA-96-0179  LA-00036 0 8cm Chromium 9.1 MGIKG
04LA-96-0178  LA-00035 0 10 cm Chromium 8 MGIKG
04LA-96-0177  LA-00034 0 10 cm Chromium 9.4 MGIKG
04LA-96-0176  LA-00033 0 10 cm Chromium 2.7 MGIKG
04LA-96-0175  LA-00032 0 8cm Chromium 7.8 MGIKG
04LA-96-0149  LA-00024 66 81 cm Chromium 38.4 MGIKG
04LA-96-0148  LA-00024 0 15 cm Chromium 4.7 MGIKG
04LA-96-0147  LA-00023 0 10 cm Chromium 6.3 MGIKG
04LA-96-0146  LA-00022 0 10 cm Chromium 6.5 MGIKG
04LA-96-0145  LA-00020 63 73 cm Chromium 18.9 MGIKG
04LA-96-0144  LA-00020 0 15 cm Chromium 6.7 MGIKG
04LA-960143  LA-00019 0 15 cm Chromium 4.8 MGIKG
04LA-96-0142  LA-00018 0 8cm Chromium 5.5 MGIKG
04LA-96-0141  LA-00017 0 8cm Chromium 4.4 MGIKG
04LA-96-0140  LA-00016 0 8cm Chromium 5.8 MGIKG
04LA-96-0056  LA-00011 2 20 cm Chromium 10 MG/KG
04LA-96-0055  LA-00010 2 20 cm Chromium 4.3 MGIKG
04LA-96-0054  LA-00009 10 38 om Chromium 5.1 MGIKG
04LA-96-0053  LA-00008 5 23 cm Chromium 6.4 MGIKG
04LA-96-0052  LA-00007 10 20 cm Chromium 7 MGIKG
04LA-96-0051  LA-00006 0 10 cm Chromium 6.1 MGIKG
04LA-96-0050  LA-00005 2 16 cm Chromium 5.6 MGIKG
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Table A4-2
Sandia Canyon Sediment Summary
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S-1N Chromium® 5 5.43 5.9 — — — 313
S-18 Chromium 9.2 52.84 160 9.1 9.1 9.1 5/6
S-18 Chromium hexavalent ion — — — — 0.64 0.64 0.64 0/1 —
S-2 Chromium 30 30 5.6 448.73 | 3200 — — — 30/30 27
S-2 Chromium hexavalent ion — — — — 0.63 0.95 1.5 0/4 —
S-3 Chromium 91.64 330 — — — 9/9
S-5W Chromium 4 18.39 42 — — — 77 4

Note: All values are in mg/kg.
@ ND = Non-detected.
b D = Detected.

°BV= Background value.

d Chromium refers to total chromium.

® = Not applicable.
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SAMPLE_ID

RESA-98-0055
RESA-98-0057
RESA-98-0059
RESA-98-0061
CASA-98-0075
RESA-98-0063
RESA-98-0066
RESA-98-0069
RESA-98-0076
RESA-98-0002
RESA-98-0003
RESA-98-0005
RESA-98-0007
RESA-98-0008
RESA-98-0009
RESA-98-0011
RESA-98-0013
RESA-98-0014
RESA-98-0015
RESA-98-0019
RESA-98-0022
CASA-98-0076
RESA-98-0026
RESA-98-0028
RESA-98-0029
RESA-98-0031
RESA-98-0033
CASA-98-0077
RESA-98-0041
RESA-98-0044
RESA-98-0045
RESA-98-0046
RESA-98-0047
RESA-98-0048
CASA-98-0078
CASA-98-0079
RESA-98-0049
RESA-98-0050
RESA-98-0051
CASA-00-0002
CASA-00-0003
CASA-00-0004
CASA-00-0005
CASA-00-0018
CASA-00-0006
CASA-00-0007
CASA-00-0008
CASA-00-0009
CASA-00-0010
CASA-00-0011
CASA-00-0012
CASA-00-0013
CASA-00-0014
CASA-00-0015
CASA-00-0016
CASA-98-0075
CASA-98-0076
CASA-98-0077
CASA-98-0078
CASA-98-0079

LOCATION_ID
SA-00023
SA-00023
SA-00023
SA-00025
SA-00026
SA-00026
SA-00027
SA-00028
SA-00030
SA-00008
SA-00008
SA-00008
SA-00008
SA-00009
SA-00009
SA-00009
SA-00009
SA-00009
SA-00010
SA-00010
SA-00011
SA-00013
SA-00013
SA-00013
SA-00013
SA-00014
SA-00014
SA-00017
SA-00017
SA-00017
SA-00017
SA-00018
SA-00019
SA-00020
SA-00021
SA-00021
SA-00021
SA-00021
SA-00021
SA-10000
SA-10001
SA-10002
SA-10002
SA-10002
SA-10003
SA-10004
SA-10005
SA-10006
SA-10007
SA-10008
SA-10009
SA-10010
SA-10011
SA-10011
SA-10011
SA-00026
SA-00013
SA-00017
SA-00021
SA-00021

BEGIN_DEPTH END_DEPTH

0.49
1.44
2

0
0.72
0.72
0
1.05
0

0
0.16
0.95
1.9

0.85
1.57
3.12
3.87

1.57

1.67
2.23
0.85
1.74

141

1.18
21
0.23

0.66
1.25
0.66

o o
! o © ©
MNoOoOONOWOONOOOOONRN

©
]

=

DEPTH_UNITS

1.12 in
1.57 in
2.23in
0.66 in
1.87 in
1.87 in
0.33in
1.61 in
0.33in
0.16 in
0.62 in
1.12 in
2.23in
0.85 in
1.05 in
1.74 in
3.87 in
4.36 in
0.72 in
1.97 in
0.33in
1.31in
1.31in
2.23in
2.66 in
151 in
2.23in
0.72 in
0.72 in
1.8in
2.59 in
0.33in
0.33in
0.66 in
1.18 in
2.1in
1.18 in
2.1in
2.92 in
0.66 in
0.2 in
1.25in
2in
1.25in
1.18 in
0.33in
0.2 in
0.33in
0.39 in
0.2 in
1.15in
0.39 in
0.3in
0.76 in
0.3in
1.87 in
1.31in
0.72 in
1.18 in
2.1in

ANALYTE_NAME SAMPLE_VALUE QUALIFIER

Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium
Chromium

5 mg/kg
5.4 mg/kg
5.9 mg/kg
15 mg/kg
37 mg/kg
160 mg/kg
9.2 mg/kg
43 mg/kg
9.1 mg/kg
22 mg/kg
11 mg/kg
19 mg/kg
13 mg/kg
13 mg/kg
7.9 mg/kg
20 mg/kg
5.6 mg/kg
48 mg/kg
7.5 mg/kg
11 mg/kg
14 mg/kg
969 mg/kg
2000 mg/kg
48 mg/kg
24 mg/kg
42 mg/kg
28 mg/kg
1250 mg/kg
300 mg/kg
380 mg/kg
180 mg/kg
50 mg/kg
91 mg/kg
71 mg/kg
1270 mg/kg
682 mg/kg
2600 mg/kg
3200 mg/kg
85 mg/kg
88 mg/kg
7 mg/kg
71 mg/kg
330 mg/kg
45 mg/kg
160 mg/kg
73 mg/kg
9.8 mg/kg
41 mg/kg
21 mg/kg
4 mg/kg

26 mg/kg
24 mg/kg
42 mal/kg
6.7 mg/kg
5 mg/kg
0.64 mg/kg
0.86 mg/kg
0.63 mg/kg
1.5 mg/kg
0.81 mg/kg

NQ
NQ
NQ
J-
J
J-
J-
J-

L O O N~ T ST SV SV SV S ST SR SV RN el

GCzzZzzZzzZzezzzZzZz<
OO0O00 OOO0O0

J-



¥120-900cH3

G-V

900¢ ydie

Table A4-3
Mortandad Canyon Sediment Summary
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E-1E Chromium® 47 46 1.3 18.93 140 1 1.14 1.14 1.14 46/47 14
E-1FW Chromium 20 20 5 363.25 | 2210 —° — — — 20/20 19
E-1FW Chromium hexavalention |7 3 0.531 1.10 1.99 4 0.53 1.095 1.46 3/7 —
E-1W Chromium 29 29 14 33.05 636 — — — — 29/29 13
E-1W Chromium hexavalent ion — — — — 1 0.14 0.14 0.14 0/1 —
LA-BKG Chromium 3.45 4.27 5.3 — — — — 3/3 0
M-1C Chromium 9 4 11.70 19.6 — — — — 9/9 6
M-1E Chromium 24 24 1.56 13.13 18.8 — — — — 24/24 19
M-1W Chromium 18 18 2.27 5.24 9.7 — — — — 18/18 0
M-2E Chromium 46 46 1.1 6.30 14 — — — — 46/46 6
M-2W Chromium 71 71 1.31 8.34 22 — — — — 71/71 18
M-3 Chromium 93 93 1.2 6.07 17.5 — — — — 93/93 13
M-4 Chromium 80 80 1.29 4.81 14.5 — — — — 80/80 6
M-4 (excavated data) | Chromium 8 7 1.4 5.13 11.9 1 1.3 1.3 1.3 7/8 1
M-5E Chromium 19 19 0.96 3.67 54 — — — — 19/19 0
M-5W Chromium 9 9 1.8 5.34 7.3 — — — — 9/9 0
M-6 Chromium 14 14 2.86 5.49 8.14 — — — — 14/14 0
MCW-1 Chromium 8 8 2.28 5.38 8.96 — — — — 8/8 0
MCW-2E Chromium 7 7 2.14 5.68 8.59 — — — — 717 0
MCW-2N Chromium 9 9 1.7 4.63 6.34 — — — — 9/9 0
MCW-2W Chromium 9 8 0.713 4.18 7.24 1 0.78 0.78 0.78 8/9 0
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Table A4-3 (continued)
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TS-1C Chromium 80 80 1.2 4.61 104 80/80 0
TS-1E Chromium 18 18 1.22 4.47 9.05 18/18 0
TS-1W Chromium 26 26 1.5 4.82 10.3 26/26 0
TS-2C Chromium 17 17 1.3 6.61 223 17117 1
TS-2E Chromium 14 14 1.8 8.03 26.8 14/14 2
TS-2W Chromium 14 14 2.5 5.08 7.3 14/14 0
TS-3 Chromium 17 17 1.6 5.22 9.1 17/17 0

Note: All values are in mg/kg.

@ ND = Nondetected.
b D = Detected.

°BV= Background value.

d Chromium refers to total chromium.

® = Not applicable.
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Appendix 5

Water-Level Data



The groundwater-level data presented in this work plan are provided to support an assessment of
potential variations in the regional piezometric surface related to pumping cycles in production wells. Data
from a single day are provided to represent a snapshot of the groundwater levels and to avoid potential
ambiguity that might arise if the data were collected over a longer time period, such as those caused by
variations in aquifer recharge rate, barometric pressure, or the water-supply pumping schedule.

Groundwater levels are reported for January 30, 2006, for the wells that were sampled as part of the
interim action and for additional monitoring wells in adjacent watersheds. Groundwater-level data are
reported for wells sampled in Mortandad Canyon and Sandia Canyon and for monitoring wells in the
adjacent watersheds of Los Alamos Canyon to the north and Pajarito Canyon to the south.
Groundwater-level data are reported for both intermediate groundwater and the regional aquifer.

Pressure transducers are used in most monitoring wells at Los Alamos National Laboratory (LANL or the
Laboratory) to measure groundwater levels at 60-min intervals. The mean daily (MD) water level was
calculated for each well from the 24 hourly measurements; the MD value is reported for each well in
Table A5-1. The MD value is used to create the potentiometric water-level maps included in Section 3
(Figures 3-4 and 3-5). Standard deviations of the MD values are also shown in Table A5-1. The accuracy
of the transducer and of the manual groundwater level measurements is also provided in Table A5-1.

The Los Alamos County water-supply wells are routinely operated during off-peak electric usage hours to
take advantage of lower electric utility rates. These wells usually operate during nighttime hours and are
turned off during daytime hours. Table A5-2 lists the water-supply well operational status on the nights of
January 29 and 30, the on/off times, and the run times for the wells in operation. During the early morning
hours of January 30, wells in operation in the vicinity of Sandia and Mortandad canyons included O-4,
PM-1, PM-2, and PM-5.

In an effort to evaluate the potential effect of water-supply well pumping on each monitoring well, two
additional mean values were calculated from the hourly transducer groundwater level data for each well
on January 30, 2006. The mean groundwater levels for two 6-h periods, from midnight to 6:01 am
(nighttime value was used to evaluate water levels during pumping) and from noon to 6:01 pm (daytime
value was used to evaluate water levels during nonpumping), were calculated for each monitoring well;
these mean values and associated standard deviations are also shown in Table A5-1.

Daily atmospheric temperature changes cause diurnal atmospheric pressure fluctuations, which in turn
affect water levels in intermediate-depth and regional-aquifer single-completion wells that are open to the
atmosphere. Borehole barometric efficiency describes how efficiently a change in barometric pressure
changes the water level in a borehole but not necessarily the water level within the formation. The
barometric efficiency approximates 100% in the Laboratory intermediate and regional aquifer wells (e.g.,
Kleinfelder and Associates 2005, 91693); thus, atmospheric pressure fluctuations cause significant
water-level variability (generally, up to 0.5 ft in magnitude) in most intermediate and regional aquifer wells
at the Laboratory. The effects of barometric efficiency are not observed in the Westbay-completed wells
that are not open to the atmosphere. The water-level change in single completion wells that could be
attributable to atmospheric pressure differences during midnight to 6:01 am and noon to 6:01 pm periods
on January 30 was calculated from atmospheric pressure data obtained from the Laboratory Technical
Area 06 meteorological tower.

The water-level change in these wells that was attributable to atmospheric pressure fluctuations on
January 30, 2006, was calculated to be 0.02 ft higher in the afternoon than during the early morning
hours. This water-level change was subtracted from the difference between the mean afternoon water
levels (noon to 6:01 pm) and the mean early morning water level (midnight to 6:01 am) for the single
completion wells only to estimate the water-level change in the aquifer, which can be potentially attributed
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to pumping of the water-supply wells. This correction was not applied to Westbay-completed wells, where
the mean afternoon water level was subtracted from the mean early morning water level to determine the
water-level change in the aquifer (Table A5-1).

The results of the evaluation done on January 30, 2006, for the potential effects of water-supply pumping
on monitoring wells are shown in Table A5-1. The results indicate that all except two of the
monitoring-well screens do not show a significant difference (less than 0.1 ft) between afternoon
groundwater levels and early morning groundwater levels; therefore, they do not seem to be influenced
by the supply-well pumping on January 30, 2006. The deeper regional aquifer screens in two wells, R-5 in
Pueblo Canyon and R-20 in Pajarito Canyon, do show changes in afternoon water levels compared with
the early morning water levels. Screen 4 in R-5 shows a higher mean afternoon water level of 0.48 ft, and
screen 3 in R-20 shows a higher mean afternoon water level of 0.26 ft, both of which are attributable to
supply-well pumping. Monitoring well R-20 is near supply well PM-2, and monitoring well R-5 is near
supply wells O-1 and PM-1. However, it is important to note that the measurements at both screens are
associated with uncertainty of £0.58 ft (Table A5-1). Therefore, the observed water-level differences might
be statistically insignificant. The screens in wells R-5 and R-20 that are located at the top of the regional
aquifer do not show an apparent impact from supply-well pumping. Thus, it appears that impacts to the
gradients in the shallow, water-table zone of the regional aquifer by water-supply pumping on January 30,
2006, are negligible.

The above evaluation of pumping effects on monitoring wells applies only to the groundwater levels
observed on January 30, 2006, and is not a comprehensive evaluation of monitoring-well response to
supply-well pumping. Additional discussion of the effects of pumping supply wells on monitoring wells at
the Laboratory is addressed in Section 3.
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Table A5-1

Groundwater Level Data from Selected Monitoring Wells during Groundwater Sampling Event for Chromium, January 30, 2006
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Intermediate-Depth Groundwater (Mortandad)
MCOBT-4.4 SC 1/30/2006 MD 6836.20 |6313.86 |0.083 |0.07 6313.86 |0.045 [6313.83 [0.081 |-0.02 |0.02 |-0.04
MCOI-1 SC 1/30/2006 Manual 7106.20 | Dry
MCOI-4 SC 1/30/2006 MD 6837.20 |6317.82 |0.060 |0.07 6317.85 |0.045 |6317.79 |0.053 |-0.06 [0.02 |[-0.09
MCOI-5 SC 1/30/2006 MD 6819.70 |6129.77 |0.033 |0.07 No Data 6129.76 | 0.030
MCOI-6 SC 1/30/2006 MD 6811.10 |6146.71 0.033 |0.07 6146.69 |0.007 |6146.73 (0.036 |0.04 |0.02 |0.01
MCOI-8 SC 1/30/2006 | Transducer | 6859.20 | Dry (water
in sump)
Regional Groundwater (Mortandad)
R-1 SC 1/30/2006 MD 6881.21 |5879.14 |0.044 |0.07 5879.13 |0.007 |5879.15(0.034 |0.02 |0.02 |-0.01
R-10a SC 1/30/06 8:57 | Manual 6363.7 |6741.03 0.06
R-13 SC 1/30/2006 MD 6673.05 |5836.63 |0.033 |0.07 5836.62 |0.006 |5836.64 [0.033 |0.02 |0.02 |0.00
R-14, screen 1 MP1A 1/30/2006 MD 7062.08 |5883.59 |0.029 |0.23 5883.62 |0.013 |5883.57 |0.018 |[-0.05 -0.05
R-14, screen 2 MP2A 1/30/2006 MD 7062.08 |5883.06 |0.032 |0.23 5883.07 |0.035 |5883.04 |0.029 |-0.03 -0.03
R-15 SC 1/30/2006 MD 6820.00 | 5850.74 1.172 |0.07 5851.06 |0.004 |5849.93 (2.045 |-1.13 |0.02 |-1.15 |Well sampled on
1/30/06
R-28 SC 1/30/2006 MD 6728.61 |5839.28 |0.037 |0.07 5839.27 |0.005 |5839.29 (0.032 |0.02 |0.02 |0.00
R-33, screen 1 Screen 1 6853.33 | No Data Groundwater level
data unavailable
R-33, screen 2 Screen 2 6853.33 | No Data Groundwater level
data unavailable
R-34 SC 1/30/2006 MD 6629.99 |5835.71 0.029 |0.07 5835.69 |0.014 |5835.72 |[0.027 |0.03 |0.02 |0.00
TW-8 SC 1/30/2006 MD 6873.5 |5875.25 |0.031 |0.07 5875.25 |0.005 |5875.25(0.028 |0.00 |0.02 |-0.02
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Table A5-1 (continued)
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Sandia Canyon
R-11 SC 1/30/2006 | MD 6673.72 |5838.57 |0.038 |0.07 5838.56 [0.006 |5838.58 |0.031 [0.03 |0.02 |0.00
R-12 Screen 1 MP1B 1/30/2006 | MD 6499.6 [6073.10 |0.009 |(0.23 6073.09 |0.004 |6073.11 |0.000 |0.02 0.02
(Intermed)
R-12 Screen 2 MP2B 1/30/2006 | MD 6499.6 [6073.57 |0.008 |[0.23 6073.57 |0.007 |6073.57 |0.010 |0.00 0.00
(Intermed)
R-12 Screen 3 MP3B 1/30/2006 | MD 6499.6 [5695.27 |0.008 |0.58 5695.28 [0.010 |5695.27 |0.000 |-0.01 -0.01
Regional Groundwater Cafada del Buey
R-16 Screen 2 MP2A 1/30/2006 | MD 6256.87 |5641.87 |0.036 |0.58 5641.87 [0.020 |5641.86 |0.010 |[-0.01 -0.01
R-16 Screen 3 MP3A 1/30/2006 | MD 6256.87 [5557.24 |0.039 |[0.58 5557.24 [0.029 |5557.24 |0.018 |0.01 0.01
R-16 Screen 4 MP4A 1/30/2006 | MD 6256.87 [5545.22 |0.042 (1.15 5545.21 [0.044 |5545.22 |0.027 |0.00 0.00
R-21 SC 1/30/2006 | MD 6656.24 |5854.59 |0.034 |0.07 5854.59 [0.017 |5854.60 |0.042 [0.01 |0.02 |-0.01
R-22 1/30/2006 | MD 6650.5 Data logger
failure, no data
Los Alamos Canyon
LADP-3 SC 1/30/2006 | MD 6756.7 |6436.49 |0.045 |(0.07 6436.46 |0.006 |6436.51|0.031 [0.04 |0.02 |0.02
(Intermed)
LAOI(A)-1.1 SC 1/30/2006 | MD 6835.2 |6544.38 |0.036 |0.07 6544.37 [0.007 |6544.40|0.029 [0.03 |0.02 |0.00
(Intermed)
LAOI-3.2 SC 1/30/2006 | MD 6622.6 |6477.46 |0.128 |0.07 6477.32 [0.027 |6477.52|0.058 [0.20 |0.02 |0.18 |WL impacted by
(Intermed) nearby drilling
R-6 SC 1/30/2006 | MD 6995.8 [5839.90 |0.040 |(0.07 5839.89 [0.004 |5839.90|0.035 [0.01 |0.02 |-0.01
R-6i (Intermed) SC 1/30/2006 | MD 6996.9 |6403.79 |0.037 |(0.07 6403.78 [0.006 |6403.80 |0.028 [0.02 |0.02 |0.00
R-8 Screen 1 MP1A 1/30/2006 | MD 6544.74 | 5855.64 |0.005 |[0.23 5855.64 [0.005 |5855.65|0.005 |[0.00 0.00
R-8 Screen 2 MP2A 1/30/2006 | MD 6544.74 |5837.33 |0.006 [0.23 5837.33 [0.000 |5837.33 |0.005 |[0.00 0.00
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Table A5-1 (continued)
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R-9 SC 1/30/2006 | MD 6382.8 |5692.05 |0.045 |0.07 5692.05 [0.006 |5692.07 |0.027 [0.02 |0.02 |0.00
R-9i (Intermed) MP1A 1/30/2006 | MD 6383.2 |6238.63 |0.018 [0.23 6238.62 [0.010 |6238.64 |0.016 |[0.02 0.02
R-9i (Intermed) MP2A 1/30/2006 | MD 6383.2 (6128.47 |0.017 |0.23 6128.47 [0.008 |6128.48 |0.008 |0.01 0.01
TW-3 SC 1/30/2006 | MD 6626.9 |5840.08 |0.053 |[0.07 5840.06 [0.013 |5840.09 |0.043 [0.03 |0.02 |0.01
Pueblo Canyon
R-2 SC 1/30/2006 | MD 6770.38 |5872.00 |0.045 |0.07 5872.00 [0.008 |5871.98 |0.049 |[-0.02 |0.02 |-0.05
R-4 SC 1/30/2006 | MD 6577.49 |5833.58 |0.045 |[0.07 5833.56 [0.008 |5833.60 |0.034 [0.04 |0.02 |0.02
R-5 (Intermed) MP2A 1/30/2006 | MD 6472.6 |6133.99 |0.012 |0.58 6133.99 [0.012 |6133.99 |0.011 |0.00 0.00
R-5 Screen 3 MP3B 1/30/2006 | MD 6472.6 |5768.15 |0.011 [0.58 5768.15 |0.011 |5768.15|0.011 |[0.00 0.00
R-5 Screen 4 MP4A 1/30/2006 | MD 64726 [5749.70 |0.192 |(0.58 5749.42 [0.038 |5749.90 |0.047 |0.48 0.48 |Response to PM-1
pumping
TW-1 SC 1/30/2006 | MD 6369.19 |5855.57 |0.132 |0.07 5855.59 [0.074 |5855.53 |0.083 |[-0.06 |0.02 |-0.08
TW-2A (Intermed) | SC 1/30/2006 | MD 6650.4 |6538.10 |0.036 |[0.23 6538.10 [0.024 |6538.07 |0.012 |[-0.03 |0.02 |-0.05
TW-4 SC 1/30/2006 | MD 72446 |6071.52 |0.033 |[0.07 6071.51 [0.007 |6071.52|0.029 [0.01 |0.02 |-0.02
POI-4 (Intermed) |SC 1/30/2006 | MD 6372.29 (6213.49 |0.015 |0.07 6213.50 [0.006 |6213.50|0.010 [0.00 |0.02 |-0.03
Pajarito Canyon
R-18 SC 1/30/2006 | MD 7404.83 (6117.95 |0.031 |0.07 6117.95 [0.017 |6117.96 |{0.038 [0.01 |0.02 |-0.01
R-19 (Intermed) MP2A 1/30/2006 | MD 7066.3 |6168.75 |0.007 [0.23 6168.75 |0.005 |(6168.75 |0.005 |-0.01 -0.01
R-19 Screen 3 MP3B 1/30/2006 | MD 7066.3 |5887.66 |0.004 |[0.23 5887.66 |0.004 |5887.66 |0.005 |0.00 0.00
R-19 Screen 4 MP4A 1/30/2006 | MD 7066.3 |5880.31 |0.025 |0.58 5880.30 [0.010 |5880.30 |0.030 |0.00 0.00
R-19 Screen 5 MP5A 1/30/2006 | MD 7066.3 |5877.39 |0.027 |0.58 5877.38 [0.030 |5877.37 |0.017 |[-0.01 -0.01
R-19 Screen 6 MP6A 1/30/2006 | MD 7066.3 |5870.80 |0.031 |0.58 5870.78 [0.020 |5870.80 |0.015 |0.02 0.02
R-19 Screen 7 MP7A 1/30/2006 | MD 7066.3 |5866.43 |0.038 |[1.15 5866.42 |0.028 |5866.42 |0.036 |0.00 0.00
R-20 Screen 1 MP1A 1/30/2006 | MD 6694.35 [5866.12 |0.050 |(0.23 5866.10 [0.047 |5866.15|0.021 |0.05 0.05
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Table A5-1 (continued)
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R-20 Screen 2 MP2A 1/30/2006 MD 6694.35 | 5861.26 0.060 |0.58 5861.29 [0.022 |5861.24 |0.055 |-0.05 -0.05
R-20 Screen 3 MP3A 1/30/2006 MD 6694.35 | 5836.15 0.726 [0.58 5836.03 |0.601 |5836.29 [0.333 |0.26 0.26 | Response to PM-2
pumping
R-23 SC 1/30/2006 MD 6527.75 | 5697.90 0.043 [0.07 5697.89 |0.007 |5697.92 (0.034 |0.03 [0.02 |[0.01
R-23i (Intermed) SC 1/30/06 Manual 6527.9 |6121.99 0.04
Screen 1 14:10
R-32 Screen 1 MP1A 1/30/2006 MD 6637.63 | 5859.42 0.010 |0.23 5859.42 [0.009 |5859.42 |0.004 |[0.00 0.00
R-32 Screen 2 MP2 1/30/2006 MD 6637.63 | 5849.01 0.035 [0.23 5849.01 |0.028 |5848.99 (0.015 |-0.03 -0.03
R-32 Screen 3 MP3A 1/30/2006 MD 6637.63 | 5849.31 0.030 |0.23 5849.32 [0.018 |5849.29 |0.015 |-0.03 -0.03

Note: All groundwater-level data are preliminary and subject to change pending further data review and validation.

a .
MD = mean daily groundwater level; Manual = manual measurement; WL = water level.

b Measurement uncertainty of transducer measurements represents 0.1% of full scale transducer rating. Uncertainty of manual measurements represents 0.01 ft per 100 ft of
measurement or 0.01%.

Positive numbers indicate higher mean afternoon groundwater levels, negative numbers indicate lower mean afternoon groundwater levels.
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Table A5-2
Los Alamos County Water-Supply Well Status January 30, 2006
Time On (Day[ Time Off (Day[ Run Time
Well Name | Status Hr:Min) Hr:Min) (Hr:Min)
G-1A Off
G-2A On 1/30/2006 0:08] 1/30/2006 5:49 5:40
G-3A On 1/30/2006 0:10| 1/30/2006 5:48 5:38
G-4A Off
G-5A Off
O-1 Off
0-4 On 1/30/2006 0:01| 1/30/2006 6:30 6:28
PM-1 On 1/29/2006 7:11| 1/30/2006 0:38 0:38
PM-2 On 1/30/2006 0:01| 1/30/2006 6:43 6:42
PM-3 Off
PM-4 Off
PM-5 On 1/30/2006 0:07| 1/30/2006 6:09 6:02
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Appendix 6

Groundwater Data for
First Chromium Interim Measures Sampling Round
(on CD included with this document)



Appendix 6 includes four tables related to the data set for the group of wells and analytical suite
presented in Table 2-1 of this work plan. All the tables are included in the attached CD. These analytical
data are presented in Table A6-1. Supporting tables are provided for reference to the analytical data.
Table AG-2 is an explanation of the validation qualifiers. Table A6-3 is a dictionary of analytical lab
qualifiers. Table A6-4 lists the results that have not been received from the analytical laboratory as of the
submittal date of this work plan.
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