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FOR INFORMATION ONLY



Cutter Reservoir
Water Quality Data
DesigneKennedy, 10/21/15
Checke Tiffenbach, 10/23/15

Removed from stat calcs because statistical outliers
Known Reporting Limit

7/6/2011 9/27/2011 7/12/2012 8/7/2012 11/28/2012 12/5/2012 2/7/2013 3/6/2013 4/11/2013 5/2/2013 6/6/2013 7/9/2013 8/8/2013 9/17/2013 10/18/2013 11/7/2013 12/9/2013 6/2/2014 7/7/2014 8/4/2014 9/10/2014 10/6/2014 11/3/2014 12/8/2014 1/5/2015 2/10/2015 3/9/2015 4/6/2015 5/4/2015 6/1/2015 7/6/2015 8/3/2015 9/2/2015 10/6/2015 10/27/2015 12/2/2015 Average Standard 
Deviation Minimum Maximum Count

pH - 8.00 7.99 8.14 8.10 8.11 8.39 8.30 8.17 8.3 8.21 7.93 8.07 8.33 8.08 8.03 7.97 8.20 8.20 8.28 8.00 8.04 8.32 8.40 8.26 8.26 7.89 8.15 8.19 8.35 8.21 8.10 7.99 8.07 8.02 8.15 8.1 0.1 7.9 8.4 35
Conductivity µS/cm 246 225 218 483 244 264 303 274 254 260 247 266 239 278 277 299 252 233 242 222 236 231 448 316 287 292 256 218 246 251 289 220 219 223 778 266 57 218 483 34
Total Organic Carbon (TOC) mg/L 2.31 2.95 2.79 2.92 1.31 0.83 3.07 2.85 2.64 2.83 2.94 3.02 3.06 3.29 2.85 3.05 2.96 2.67 2.61 3.16 3.22 3.01 2.69 2.86 2.82 2.56 2.59 2.91 2.58 2.37 2.50 2.70 2.82 2.78 1.68 2.7 0.5 0.8 3.5 35
Dissolved Organic Carbon (DOC) mg/L 2.36 3.29 3.37 3.19 3.04 2.60 2.63 2.96 3.12 2.84 2.75 2.90 2.91 2.55 2.46 3.26 3.45 2.29 2.82 2.99 2.74 2.97 1.60 2.8 0.4 1.6 3.5 23
Ultraviolet Absorbance at 254 nm 
(UV254)

1/cm 0.074 0.069 0.086 0.081 0.084 0.082 0.078 0.080 0.070 0.069 0.079 0.070 0.064 0.064 0.069 0.068 0.074 0.076 0.028 0.072 0.012 0.028 0.086 19

Color (total) color units 10 8 7 13 13 15 13 12 10 10 13 10 10 12 5 10 12 15 10 11 3 5 15 19
Alkalinity (total) mg/L as CaCO3 79 81 40 82 134 85 80 87 85 87 80 78 90 90 80 89 86 88 82 77 62 78 77 80 85 86 82 81 83 81 82 71 83 87 77 79 82 13 40 134 36
   Carbonate (CO3

2-) mg/L 12 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 37 10 134 36
   Bicarbonate (HCO3

-) mg/L 67 81 40 82 134 85 78 87 85 85 80 78 90 90 80 89 86 88 80 77 62 78 77 80 85 86 82 81 83 81 82 71 83 87 77 77 82 14 40 134 36
Hardness (total) mg/L as CaCO3 104 97.3 96.2 89.7 91.9 96.3 99.5 108 115 113 101 89.2 91.9 96.2 90.5 87.8 89.6 89.6 412 97 8 85 116 18
Hardness (dissolved) mg/L as CaCO3 101 101 97.3 103 85.0 96.3 89.7 96.6 106 116 112 97.0 98.0 90.6 90.2 94.4 84.6 92.4 89 376 97 8 85 116 19
Odor TON 1.0 1.0 -- 1.0 1.0 1
Total Dissolved Solids (TDS) mg/L 145 90 145 225 200 130 65.0 55 155 140 135 195 110 145 140 100 40 135 155 95 130 95 150 190 165 60 160 165 200 185 115 135 145 125 655 136 44 40 225 34
Total Suspended Solids (TSS) mg/L 2.0 4.57 5.00 15.7 3.53 2.0 2.0 8.0 2.4 17.6 21.4 5.6 2.6 6.0 7.8 4.5 4.9 2.2 22.0 2.0 2.0 2.0 4.7 6.5 6.3 2.0 22 23
Total Nitrogen mg/L 0.52 0.5 0.2 0.5 1.0 1
Total Kjeldahl Nitrogen (TKN, 
organic N + NH3/NH4

+)
mg/L 0.500 0.500 0.500 1.00 1.0 0.500 0.627 0.500 0.500 0.500 0.500 0.500 0.500 0.500 0.502 0.583 0.6 6.2 0.5 15 16

Silica (SiO2) (total) mg/L 12.6 12.1 12.7 11.8 11.6 13.9 13.2 12.8 12.0 14.5 14.0 12.3 11.3 13.2 12.2 12.2 13.6 12.8 12.5 13 0.9 11 15 19
Silica (SiO2) (dissolved) mg/L 13 12.6 12.6 13.8 11.6 12.7 12.5 12.1 12.1 11.7 12.6 12.8 13.7 12.1 12.9 13.6 12.1 13.7 12.7 10.9 13 0.8 11 14 20
Ammonia (NH3) mg/L 0.050 0.05 -- 0.05 0.05 1
Aluminum (Al) mg/L 0.196 0.050 0.058 0.050 0.050 0.050 0.150 0.380 0.205 0.152 0.249 0.148 0.153 0.705 0.520 0.157 0.169 0.059 0.080 0.053 0.092 0.282 0.278 0.098 0.050 0.349 0.209 0.111 0.063 0.306 0.050 0.050 0.181 0.055 0.219 0.146 0.097 0.050 0.380 33
Calcium (Ca) mg/L 28.2 27.2 29.2 68.3 26.0 30.9 31.2 29.4 30.4 31.4 27.9 29.7 29.2 28.4 32.0 32.8 32.1 30.0 29.7 27.7 28.6 30.0 31.2 34.0 36.6 35.8 31.5 27.6 28.4 29.6 27.9 27.2 27.7 27.9 145 34 20 26 145 35
Iron (Fe) mg/L 0.050 0.157 0.051 0.054 0.103 0.070 0.055 0.144 0.307 0.209 0.153 0.300 0.154 0.150 0.531 0.377 0.169 0.081 0.071 0.107 0.050 0.208 0.386 0.319 0.120 0.110 0.255 0.140 0.449 0.069 0.444 0.150 0.050 0.191 0.076 0.309 0.184 0.131 0.050 0.531 36
Magnesium (Mg) mg/L 5.36 5.14 5.66 10.2 4.89 5.56 5.66 5.71 5.79 5.94 5.16 5.49 5.38 5.14 5.66 5.55 5.73 5.43 5.32 4.97 5.00 5.19 5.21 5.63 5.81 5.81 5.51 4.95 5.11 5.45 5.03 4.82 4.96 4.86 12.4 5.7 1.5 4.8 12.4 35
Manganese (Mn) mg/L 0.0023 0.0118 0.0025 0.0008 0.156 0.0087 0.0047 0.012 0.0123 0.0074 0.0036 0.0041 0.0039 0.0040 0.0241 0.0254 0.0336 0.0024 0.0030 0.0034 0.0040 0.0083 0.0233 0.0115 0.0134 0.0141 0.0187 0.0091 0.0041 0.0028 0.0110 0.0030 0.0075 0.0073 0.0141 0.0826 0.0087 0.0067 0.0008 0.0254 33
Nickel (Ni) mg/L 0.0015 0.0013 0.0016 0.0031 0.0019 0.0016 0.0017 0.0017 0.002 0.0016 0.0009 0.0016 0.0016 0.0018 0.002 0.0015 0.0015 0.0017 0.0037 0.0017 0.0025 0.0011 0.0013 0.0018 0.0016 0.0013 0.0013 0.0013 0.0012 0.0018 0.0014 0.0025 0.0012 0.0011 0.0054 0.0018 0.0008 0.0009 0.0054 35
Potassium (K) mg/L 2.59 4.01 1.85 2.12 2.04 1.46 1.58 2.19 1.84 2.01 1.50 2.06 2.45 2.20 2.89 2.07 1.66 1.85 1.57 2.38 2.46 2.12 2.69 2.53 2.94 3.25 3.21 1.67 2.22 2.39 1.86 1.83 1.97 1.89 2.40 2.2 0.6 1.5 4.0 35
Silicon (Si) mg/L 4.96 5.3 5.99 6.79 3.96 3.85 4.45 4.79 4.98 5.14 5.76 3.72 3.75 5.19 5.6 4.43 5.90 5.65 5.94 5.52 5.44 6.51 6.16 5.97 5.61 6.80 6.56 5.77 5.29 6.15 5.72 5.7 6.34 5.96 5.84 5.5 0.8 3.7 6.8 35
Silver (Ag) mg/L 0.0001 0.0007 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.005 0.0001 0.0001 0.0001 0.0003 0.0008 0.0001 0.0050 35
Sodium (Na) mg/L 12.3 10.8 12.1 17.8 11.3 12.7 13.4 13.6 14.3 15.1 13.3 13.7 13.2 12.7 14.0 13.3 15.0 13.8 14.3 12.8 12.8 12.8 12.8 13.2 13.3 14.2 15.3 12.7 13.1 13.6 12.4 12 12 11.8 21.8 14 1.9 11 22 35
Zinc (Zn) mg/L 0.0020 0.0050 0.0040 0.0150 0.0150 0.0015 0.0100 0.0010 0.0100 0.0021 0.0404 0.02 0.0089 0.0015 0.001 0.0070 0.0032 0.0152 0.0083 0.0050 0.0150 0.0036 0.0021 0.0057 0.0010 0.0030 0.0028 0.0010 0.0031 0.0100 0.0010 0.0050 0.0100 0.0100 0.0100 0.0074 0.0077 0.0010 0.0404 35
Aluminum (Al3+) mg/L 0.050 0.050 0.050 0.050 0.050 0.050 0.050 0.050 0.050 0.050 0.050 0.050 0.050 0.050 0.056 0.050 0.063 0.050 0.050 0.050 0.050 0.050 0.050 0.050 0.050 0.050 0.050 0.050 0.069 0.050 0.050 0.050 0.050 0.050 0.050 0.100 0.052 0.009 0.050 0.100 36
Boron (B3+) mg/L 0.300 0.300 -- 0.300 0.300 1
Calcium (Ca2+) mg/L 30.6 31.4 29.9 31.9 26.2 30.0 27.8 30.3 33.3 36.8 35.4 30.2 30.5 28.0 27.8 29.2 26.2 28.7 27.6 132.0 35 23 26 132 20
Iron (Fe2+) mg/L 0.050 0.050 0.050 0.050 0.050 0.050 0.050 0.050 0.050 0.050 0.050 0.050 0.050 0.050 0.050 0.050 0.050 0.050 0.050 0.050 0.050 0.050 0.050 0.050 0.050 0.050 0.050 0.050 0.050 0.050 0.050 0.050 0.050 0.050 0.050 0.050 0.000 0.050 0.050 35
Magnesium (Mg2+) mg/L 5.94 5.59 5.48 5.59 4.74 5.22 4.91 5.08 5.44 5.77 5.64 5.23 5.32 5.02 5.06 5.21 4.66 5.05 4.89 11.3 5.6 1.4 4.7 11.3 20
Manganese (Mn2+) mg/L 0.0023 0.0038 0.0022 0.0017 0.172 0.0040 0.0015 0.0016 0.0015 0.0011 0.0015 0.0028 0.0016 0.0014 0.0145 0.0067 0.0311 0.0009 0.0018 0.0014 0.0022 0.0018 0.0022 0.0019 0.0045 0.0007 0.0105 0.0024 0.0012 0.0013 0.0056 0.0022 0.0023 0.0046 0.0063 0.0778 0.0060 0.0137 0.0007 0.0778 35
Nickel (Ni) mg/L 0.0009 0.0009 0.0011 0.0013 0.0020 0.0013 0.0012 0.0014 0.0012 0.0012 0.0015 0.0013 0.001 0.0012 0.0015 0.0016 0.0015 0.0012 0.0015 0.0012 0.0009 0.0012 0.0014 0.0012 0.0017 0.0015 0.0013 0.0014 0.0019 0.0013 0.0013 0.0015 0.0013 0.0010 0.0013 0.0048 0.0014 0.0006 0.0009 0.0048 36
Potassium (K+) mg/L 1.88 1.9 -- 1.9 1.9 1
Silicon (Si4+) mg/L 6.07 5.88 5.90 6.43 5.42 5.95 5.86 5.68 5.68 5.46 5.89 5.96 6.42 5.63 6.04 6.34 5.64 6.4 5.94 5.08 5.9 0.4 5.1 6.4 20
Silver (Ag-) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0000 0.0001 0.0001 17
Sodium (Na+) mg/L 13.7 14.5 13.3 17.9 12.3 13.7 12.1 12.8 12.9 13.3 13.9 13.2 13.8 12.8 12.8 13.4 11.9 11.7 12.2 19.3 14 1.9 12 19 20
Strontium (Sr2+) mg/L 0.296 0.296 -- 0.296 0.296 1
Zinc (Zn2+) mg/L 0.0056 0.0013 0.0024 0.0051 0.0106 0.0073 0.0013 0.0025 0.0010 0.0023 0.0034 0.038 0.0069 0.0017 0.0019 0.0035 0.0020 0.0019 0.0112 <0.003 0.0013 0.0026 0.0024 0.0022 0.0024 0.0038 0.0044 0.0016 <0.001 0.0019 0.0011 0.0131 0.0036 0.0049 0.0032 0.0027 0.0047 0.0066 0.0010 0.0380 34
Orthophosphate mg/L as P 0.050 0.025 0.120 0.127 0.104 0.094 0.050 0.027 0.019 0.048 0.0132 0.083 0.104 0.093 0.141 0.12 0.054 0.050 0.057 0.050 0.104 0.062 0.050 0.050 0.050 0.050 0.054 0.050 0.050 0.050 0.050 0.062 0.050 0.050 0.109 0.050 0.066 0.032 0.013 0.141 36
Phosphate mg/L as P 0.050 0.096 0.102 0.222 0.087 0.086 0.084 0.092 0.109 0.030 0.054 0.035 0.055 0.025 0.023 0.040 0.098 0.050 0.086 0.050 0.092 0.148 0.050 0.119 0.050 0.050 0.061 0.067 0.058 0.059 0.071 0.050 0.050 0.050 0.050 0.071 0.038 0.023 0.222 35
Bromide (Br-) mg/L 0.188 1.00 0.100 0.100 0.100 0.200 0.100 0.500 0.500 0.100 0.200 0.100 0.200 0.100 0.100 0.100 0.500 0.100 0.100 0.100 0.100 0.218 0.227 0.100 1.0 21
Chloride (Cl-) mg/L 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 15 10 2.33 2.71 9.7 2.0 2.3 15 35
Phosphate mg/L as P 0.050 0.092 0.098 0.187 0.188 0.245 0.138 0.088 0.086 0.129 0.0249 0.0249 0.059 0.0249 0.0249 0.035 0.093 0.068 0.025 0.245 16
Sulfate (SO4

2-) mg/L 40 41 40 41 140 43 48 54 48 50 46 48 44 40 43 39 50 43 44 43 45 45 41 45 48 55 54 45 37 39.3 37.4 33 34.8 36 31.2 382 55 59 31 382 36
Antimony (Sb) mg/L 0.0005 0.0005 0.0005 0.0008 0.0005 0.0005 0.0005 0.0005 0.0010 0.0006 0.0005 0.0005 0.0005 0.0010 0.0015 0.0015 0.0025 0.0005 0.0005 0.0005 0.0008 0.0005 0.0005 0.0025 20
Arsenic (As) mg/L 0.0006 0.0008 0.0007 0.0007 0.0005 0.0009 0.0006 0.0007 0.0009 0.0007 0.0008 0.0008 0.0009 0.0008 0.001 0.0014 0.0024 0.0008 0.0009 0.0008 0.0008 0.0009 0.0012 0.0011 0.0017 0.0011 0.0016 0.0010 0.0012 0.0008 0.0010 0.0010 0.0025 0.0005 0.0005 0.0005 0.0010 0.0005 0.0005 0.0025 36
Asbestos MFL 0.19 0.19 -- 0.19 0.19 1
Barium (Ba) mg/L 0.0627 0.0790 0.0734 0.0705 0.0656 0.0764 0.0902 0.0951 0.115 0.093 0.0858 0.0776 0.0864 0.0685 0.0793 0.0703 0.0732 0.066 0.0639 0.0818 0.0787 0.0129 0.0627 0.1150 20
Beryillium (Be) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0025 0.0005 0.0005 0.0005 0.0006 0.0004 0.0005 0.0025 20
Cadmium (Cd) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0005 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0005 36
Chromium (Cr) mg/L 0.0010 0.0010 0.0010 0.0010 0.0010 0.0010 0.0010 0.0010 0.0010 0.0010 0.0010 0.0010 0.0020 0.0010 0.0010 0.0010 0.0010 0.0010 0.0010 0.0010 0.0010 0.0010 0.0010 0.0010 0.0010 0.0010 0.0010 0.0010 0.0010 0.0010 0.0010 0.0010 0.0150 0.0050 0.0050 0.0050 0.0018 0.0025 0.0010 0.0150 36
Copper (Cu) mg/L 0.0010 0.0001 0.0017 0.0001 0.0007 0.0012 0.0022 0.0013 0.0057 0.0018 0.0016 0.0047 0.0018 0.0019 0.0013 0.001 0.0050 0.0016 0.0024 0.0019 0.0016 0.0014 0.0015 0.0014 0.0012 0.0010 0.0014 0.0017 0.0014 0.0010 0.0017 0.0018 0.0050 0.0016 0.0012 0.0010 0.0018 0.0013 0.0001 0.0057 36

Cyanide (CN-) mg/L 0.0050 0.0050 -- 0.0050 0.0050 1

Fluoride (F-) mg/L 0.200 0.200 0.200 0.749 0.220 0.311 0.312 0.241 0.200 0.200 0.200 0.200 0.200 0.200 0.200 0.200 0.200 0.200 0.200 0.250 0.250 0.250 0.250 0.250 0.250 0.250 0.250 0.250 0.250 0.250 0.250 0.250 0.250 0.327 0.220 0.248 0.094 0.200 0.749 35
Lead (Pb) mg/L 0.0005 0.0005 0.0005 0.0005 0.0007 0.0005 0.0005 0.0005 0.0006 0.0005 0.0005 0.0005 0.0015 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0025 0.0005 0.0005 0.0005 0.0006 0.0004 0.0005 0.0025 36
Mercury (Hg) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0000 0.0002 0.0002 36
Nitrate (NO3

-) mg/L as N
Nitrite (NO2

-) mg/L as N
Selenium (Se) mg/L 0.0021 0.0010 0.0010 0.0010 0.0010 0.0010 0.0010 0.0010 0.0010 0.0010 0.0010 0.0010 0.0010 0.0010 0.0010 0.0010 0.0188 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.005 0.001 0.001 0.001 0.002 0.003 0.001 0.019 36
Thallium (Tl) mg/L 0.0001 0.0002 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0002 0.0001 0.0005 0.0001 0.0003 0.0001 0.0001 0.0001 0.0001 0.0005 20
Arsenic (As) mg/L 0.0006 0.0007 0.0008 0.0005 0.0010 0.0007 0.0008 0.0008 0.0008 0.0007 0.0008 0.0009 0.0009 0.0011 0.0011 0.0012 0.0008 0.0009 0.0006 0.0008 0.0008 0.0011 0.0011 0.0012 0.0010 0.0005 0.0010 0.0010 0.0008 0.0009 0.0009 0.0008 0.0009 0.0010 0.0006 0.0009 0.0002 0.0005 0.0012 35
Cadmium (Cd) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0000 0.0001 0.0001 16
Chromium (total) (Cr) mg/L 0.0010 0.0024 0.0027 0.0010 0.0010 0.0010 0.0010 0.0021 0.001 0.001 0.0032 0.0026 0.0023 0.005 0.0029 0.0031 0.0021 0.0012 0.0010 0.0050 16

Copper (Cu2+) mg/L 0.0013 0.0011 0.0001 0.0006 0.0012 0.0016 0.0025 0.0015 0.0021 0.002 0.0020 0.0015 0.0013 0.0013 0.0009 0.0010 0.0014 0.0006 0.0001 0.0025 16
Lead (Pb) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0000 0.0005 0.0005 16
Mercury (Hg) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0000 0.0002 0.0002 16
Selenium (Se) mg/L 0.0010 0.0010 0.0010 0.0010 0.0010 0.0010 0.0010 0.0010 0.0010 0.0010 0.0010 0.0010 0.0010 0.0010 0.0010 0.0010 0.0010 0.0000 0.0010 0.0010 16
Combined Radium (Ra-226 & Ra-228) pCi/L 1.00 1.0 0.9 1.2 1.1 1.2 1.1 1.2 1.6 1.1 1.2 1.2 1.2 1.2 1.2 1.2 0.9 0.7 0.7 1.0 1.1 0.2 0.7 1.6 20
Gross Alpha (excluding Ra & U) pCi/L 3.0 1.4 3.2 1.2 1.6 1.5 3.0 0.9 0.8 0.9 1.0 1.1 0.7 1.1 1.0 1.0 0.7 0.4 0.5 1.1 0.3 0.4 0.8 0.4 0.5 1.1 0.8 0.3 3.2 25
Gross Beta pCi/L 5.2 2.6 2.4 3.9 2.6 2.5 4.0 2.3 4.0 8.0 3.7 5.7 6.4 2.2 7.6 2.2 2.2 2.2 2.2 1.2 2.7 3.0 2.8 2 2.7 3.5 1.8 1.2 8.0 25
Uranium mg/L 0.0010 0.0005 0.0005 0.0006 0.0005 0.0005 0.0005 0.0005 0.0006 0.0005 0.0005 0.0005 0.0006 0.0005 0.0005 0.0005 0.0005 0.0005 0.0004 0.0007 0.0005 0.0001 0.0004 0.0010 20
Turbidity NTU 1.06 6.10 6.10 4.7 2.10 1.14 1.55 1.56 0.75 3.50 1.45 2.30 2.30 6.40 4.50 2.20 1.30 11.0 1.02 2.5 1.77 1.40 3.0 2.5 0.1 11 22
Cryptosporidium oocysts/L 0.093 0.089 0.091 0.2 0.087 0.089 0.089 0.093 0.093 0.087 0.091 0.095 0.087 0.095 0.089 0.091 0.091 0.091 0.097 0.026 0.087 0.200 18
Giardia cysts/L 0.093 0.089 0.091 0.2 0.087 0.089 0.089 0.093 0.093 0.087 0.091 0.095 0.087 0.095 0.089 0.091 0.091 0.091 0.097 0.026 0.087 0.200 18
Heterotrophic Plate Count MPN/mL 100 146 623 414 738 257 195 189 19 83 53 108 372 372 738 223 738 90 738 326 263 1 738 19

0.1680.097 0.0840.060 0.039 0.078 0.170 0.2090.352
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0.1741.65 0.317
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0.089 0.029
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ALL MEASUREMENTS ARE FROM
GROUND SURFACE AND ARE THE SAME
AS THOSE USED BY THE DRILLER.

ALL MEASUREMENTS ARE REPORTED IN
FEET EXCEPT WHERE NOTED.

DRILLED BY: U.C. REGION DRILL CREW;
DRILLER; JEFF VAN AUSDALE, HELPERS;
RON TODDHUNTER; GREG LOTT.

PURPOSE:
PRECONSTRUCTION SOIL AND BEDROCK
FOUNDATION INVESTIGATIONS.

DRILL EQUIPMENT:
CME 85.

DRILL METHOD:
0- 60.0 FT 4 1/4" HSA AND DRY CORE
SYSTEM WITH SPTs.
CASING RECORD:
NONE USED.

DRILLING MEDIUM:
NONE USED.

HOLE COMPLETION: HOLE BACKFILLED
WITH CUTTINGS.

0.0 - 39.8 FT  QUATERNARY ALLUVIUM (Qal)

0.0 - 8.1 FT: SILTY SAND (SM): ABOUT 80% FINE
SAND, MAXIMUM SIZE, FINE SAND; ABOUT
20%  FINES WITH NO PLASTICITY,  RAPID
DILATANCY, LOW DRY STRENGTH; DRY, TAN
IN COLOR; STRONG REACTION WITH HCl.

8.1 - 8.9 FT POORLY GRADED SAND (SP):
ABOUT 95% FINE SAND; AB0UT 5%
NONPLASTIC FINES WITH RAPID DILATANCY
AND NO DRY STRENGTH; TRACE COARSE
GRAVEL, MAXIMUM SIZE, 40MM; DRY, NO
REACTION WITH HCl.

8.9 TO 10.4 FT CLAYEY SAND (SC): ABOUT 80%
FINE SAND; ABOUT 20% FINES WITH LOW
PLASTICITY, LOW TO MEDIUM DRY STENGTH,
LOW TOUGHNESS AND SLOW DILATANCY;
GREY TO ORANGE IN COLOR, DRY, NO
REACTION WITH HCl.

10.4 - 10.9 FT LEAN CLAY (CL): ABOUT 90%
FINES WITH MEDUIM PLASTICITY, MEDIUM
DRY STRENGTH, MEDIUM TOUGHNESS;
ABOUT 10% FINE TO MEDIUM SAND; MAXIMUM
SIZE, MEDIUM SAND; NO REACTION WITH HCl.

10.9 - 28.5 FT SILTY SAND WITH GRAVEL
(SM)g: ABOUT 80% PREDOMINATELY FINE
SAND; ABOUT 15% FINE TO COARSE GRAVEL;
ABOUT 5% NONPLASTIC FINES WITH RAPID
DILATANCY AND NO DRY STRENGTH;
MAXIMUM SIZE, 50MM; GREY IN COLOR;  NO
REACTION WITH HCl.

28.5 - 33.2 FT LEAN CLAY WITH SAND (CL)s:
ABOUT 70% FINES WITH MEDIUM TO HIGH
PLASTICITY, MEDIUM TO HIGH DRY
STRENGTH, NO DILATANCY AND MEDIUM TO
HIGH TOUGHNESS; ABOUT 30% FINE SAND;
MAXIUMUM SIZE, FINE SAND; DRY, GREY IN
COLOR, NO REACTION WITH HCl.

33.2 - 39.8 FT: SILTY SAND (SM): ABOUT 80%
FINE SAND, MAXIMUM SIZE, FINE SAND;
ABOUT 20%  FINES WITH NO PLASTICITY,
RAPID DILATANCY, LOW DRY STRENGTH, DRY,
TAN  IN COLOR; STRONG REACTION WITH HCl.

39.8 - 60.0 FT  TERTIARY NACIMIENTO
FORMATION (TN)

39.8 - 49.3 FT SANDSTONE: FINE TO MEDIUM
GRAINED, TAN IN COLOR, MODERATELY TO
INTENSELY WEATHERED (W5-W7),
MODERATELY HARD (H4), THINLY BEDDED TO
LAMINATED; TRACE OF SUBANGULAR TO
SUBROUNDED GRAVEL, MAX SIZE 40 mm;  NO
REACTION WITH HCl.
DISCONTINUED SPT's AT 45.0 FEET AND
CONTINUED TO AUGER

49.3 - 51.7 FT CLAYSTONE: GREY TO DARK
GREY IN COLOR, VERY INTENESLEY
WEATHERED TO DECOMPOSED (W8-W9)
,SOFT TO VERY SOFT (H6-H7); WEAK
REACTION WITH HCl.

51.7 - 55.4 FT SANDSTONE: FINE TO MEDIUM
GRAINED, TAN IN COLOR, MODERATELY TO
INTENSELY WEATHERED (W5-W7)
MODERATELY SOFT (H5), THINLY BEDDED TO
LAMINATED;  NO REACTION WITH HCl.
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COMMENTS:

ALL ANGLES MEASURED FROM CORE AXIS AT ZERO DEGREES, UNLESS OTHERWISE NOTED.
THE DATA FOR THE CENTER COLUMN AND"CLASSIFICATION AND PHYSICAL CONDITIONS" COLUMN ARE BASED ON BUREAU OF RECLAMATION GEOLOGY FIELD MANUAL
AND DRAWINGS TITLED FOR DESIGNS AND SPECIFICATIONS AS FOLLOWS- DRAWING NO. 40-D-6493. STANDARD DESCRIPTIONS AND DESCRIPTIVE CRITERIA FOR ROCK.
DRAWING NO. 40-D-6499. STANDARD DESCRIPTORS AND DESCRIPTIVE CRITERIA FOR DISCONTINUITIES.

PROJECT:   NAVAJO GALLUP WATER SUPPLY PROJECT

ANGLE FROM HORIZONTAL:   90

FEATURE:   REACH 22 PIPELINE

DEPTH TO BEDROCK:   39.8

COORDINATES:    N 1,968,388.4    E 2,734,514.0 GROUND ELEVATION:   6636.0
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GEOLOGIC LOG OF DRILL HOLE NO.  DHR21-14-A
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55.4 - 60.0 FT CLAYSTONE: GREY TO DARK
GREY IN COLOR, VERY INTENSLEY
WEATHERED TO DECOMPOSED (W8-W9) ,
VERY SOFT TO SOFT (H6-H7); WEAK
REACTION WITH HCl.

ROCK APPEARS TO BE BROKEN DURING
DRILLING AND IS RECOVERED MOSTLY AS
ANGULAR FRAGMENTS FROM 1/2-INCH TO
APPROXIMATELY 7- INCHES IN SIZE.  MOST
SURFACES ON THE FRAGMENTS APPEAR
FRESHLY BROKEN.  OCCASIONAL PLANAR
SURFACES ARE STAINED WITH IRON OXIDE
INDICATING SOME JOINTS AND FRACTURES
EXISTING IN THE ROCK.  ORIENTATION AND
DENSITY OF THE JOINTS AND FRACTURES
COULD NOT BE DETERMINED.

STRATIGRAPHY:
0.0 - 39.8 FT: QUATERNARY ALLUVIUM (Qal)
39.8 - 60.0 FT:  TERTIARY NACIMIENTO
FORMATION (Tn)
ABBREVIATIONS:
 WLNE = WATER LEVEL NOT ENCOUNTERED
I.D. = INSIDE DIAMETER
BNE = BEDROCK NOT ENCOUNTERED
NE=NOT ENCOUNTERED
FT=FEET
HSA=HOLLOW STEM AUGER
CME=CENTRAL MINING EQUIPMENT
SPT=STANDARD PENETRATION TEST.

PROJECT:   NAVAJO GALLUP WATER SUPPLY PROJECT

ANGLE FROM HORIZONTAL:   90

FEATURE:   REACH 22 PIPELINE

DEPTH TO BEDROCK:   39.8

COORDINATES:    N 1,968,388.4    E 2,734,514.0 GROUND ELEVATION:   6636.0

CLASSIFICATION AND
PHYSICAL CONDITIONNOTES

HOLE LOGGED BY:   J. GILBERT

TOTAL DEPTH:   60.0

GEOLOGIC LOG OF DRILL HOLE NO.  DHR21-14-A

AND DATE MEASURED:   38.1   (6597.9)  8/26/2014 REVIEWED BY:

SHEET   2   OF   2

LOCATION:   WATER TREATMENT PLANT

BEGUN:   8/25/14    FINISHED:  8/26/14

STATE:   NEW MEXICO
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ALL MEASUREMENTS ARE FROM
GROUND SURFACE AND ARE THE SAME
AS THOSE USED BY THE DRILLER.

ALL MEASUREMENTS ARE REPORTED IN
FEET EXCEPT WHERE NOTED.

DRILLED BY: U.C. REGION DRILL CREW;
DRILLER; JEFF VAN AUSDALE, HELPERS;
KYLE KILEBREW; DAVE NIELSON.

PURPOSE:
PRECONSTRUCTION SOIL AND BEDROCK
FOUNDATION INVESTIGATIONS.

DRILL EQUIPMENT:
CME 85.

DRILL METHOD:
0- 53.5 FT 4 1/4" HSA AND DRY CORE
SYSTEM WITH SPTs.
CASING RECORD:
NONE USED.

DRILLING MEDIUM:
NONE USED.

HOLE COMPLETION: HOLE BACKFILLED
WITH CUTTINGS.

0.0 - 49.2 FT  QUATERNARY ALLUVIUM (Qal)

0.0 TO 6.6 FT POORLY GRADED SAND WITH
SILT (SP-SM): ABOUT 90% FINE SAND; ABOUT
10% FINES WITH NO PLASTICITY, NO DRY
STRENGTH, AND RAPID DILATANCY;  DRY,
LIGHT BROWN IN COLOR, ROOTS IN TOP 2.0
FT;  NO REACTION WITH HCl.

6.6 TO 10.9 FT POORLY GRADED SAND (SP):
ABOUT 95% FINE SAND; AB0UT 5%
NONPLASTIC FINES WITH RAPID DILATANCY
AND NO DRY STRENGTH; TRACE COARSE
GRAVEL, MAXIMUM SIZE, 40MM; DRY;  NO
REACTION WITH HCl.

10.9 TO 11.4 FT CLAYEY SAND (SC): ABOUT
80% FINE SAND; ABOUT 20% FINES WITH LOW
PLASTICITY, LOW TO MEDIUM DRY STENGTH,
LOW TOUGHNESS AND SLOW DILATANCY;
GREY TO ORANGE IN COLOR, DRY;  NO
REACTION WITH HCl.

11.4 TO 15.5 FT POORLY GRADED SAND (SP):
ABOUT 95% FINE SAND, TRACE COARSE
SAND; AB0UT 5% NONPLASTIC FINES WITH
RAPID DILATANCY, AND NO DRY STRENGTH;
MAXIMUM SIZE, COARSE SAND, DRY; NO
REACTION WITH HCl.

15.5 TO 18.0 FT POORLY GRADED SAND WITH
GRAVEL (SP)g ABOUT 80% PREDOMINATELY
FINE SAND; ABOUT 15% FINE TO COARSE
GRAVEL; ABOUT 5% NONPLASTIC FINES WITH
RAPID DILATANCY AND NO DRY STRENGTH;
MAXIMUM SIZE, 50MM; GREY IN COLOR; NO
REACTION WITH HCl.

18.0 TO 21.2 FT SANDY LEAN CLAY s(CL):
ABOUT 70% FINES WITH MEDIUM TO HIGH
PLASTICITY, MEDIUM TO HIGH DRY
STRENGTH, NO DILATANCY AND MEDIUM TO
HIGH TOUGHNESS; ABOUT 30% FINE SAND;
MAXIUMUM SIZE, FINE SAND; DRY, GREY IN
COLOR; NO REACTION WITH HCl.

21.2 TO 22.7 FT POORLY GRADED SAND (SP):
ABOUT 95% PREDOMINATELY FINE SAND;
ABOUT 5% NONPLASTIC FINES WITH RAPID
DILATANCY, AND NO DRY STRENGTH; TRACE
GRAVEL, MAXIMUM SIZE, 25MM; NO REACTION
WITH HCl.

22.7 TO 24.0 FT LEAN CLAY WITH SAND (CL)s:
ABOUT 85% FINES WITH MEDIUM TO HIGH
PLASTICITY, MEDIUM TO HIGH DRY
STRENGTH, NO DILATANCY AND MEDIUM TO
HIGH TOUGHNESS; ABOUT 15% FINE SAND;
MAXIUMUM SIZE, FINE SAND; DRY, GREY; NO
REACTION WITH HCl.

24.0 TO 24.6 FT CLAYEY SAND (SC): ABOUT
80% FINE SAND; ABOUT 20% FINES WITH LOW
PLASTICITY, LOW TO MEDIUM DRY STENGTH,
LOW TOUGHNESS AND SLOW DILATANCY;
GREY TO ORANGE IN COLOR, DRY;  NO
REACTION WITH HCl.

24.6 TO 27.5 FT LEAN CLAY WITH SAND (CL)s:
ABOUT 85% FINES WITH MEDIUM TO HIGH
PLASTICITY, MEDIUM TO HIGH DRY
STRENGTH, NO DILATANCY AND MEDIUM TO
HIGH TOUGHNESS; ABOUT 15% FINE SAND;
MAXIUMUM SIZE, FINE SAND; DRY, GREY;  NO
REACTION WITH HCl.

27.5 TO 32.8 FT CLAYEY SAND (SC): ABOUT
80% FINE SAND; ABOUT 20% FINES WITH LOW

21.2

10.2

11.3

21.6

12.9

17.1

82.5

61.9

18.8

52.5

SP-SM

SP

SC

SP

(SP)g

s(CL)

SP

(CL)s

SC

(CL)s

SC

s(CL)

6633.4

6629.1

6628.6

6624.5

6622.0

6618.8

6617.3

6616.0

6615.4

6612.5

6607.2

Qal

8

60

80

80

80

64

78

96

64

100

21.2

10.2

11.3

21.6

12.9

17.1

82.5

61.9

18.8

52.5

78.8

89.8

88.7

78.4

87.1

78.0

17.5

38.1

68.8

47.5

0

0

0

0

0

4.9

0

0

12.4

0

NA

NA

NA

NA

NA

NA

36.6%

20.7%

21.0%

27.6%

2.8%

1.6%

1.7%

2.7%

1.3%

2.1%

10.5%

10.4%

4.9%

14.7%

NP

NP

NP

NP

NP

NP

22.1%

5.3%

6.8%

14.8%

SM

SP-SM

SP-SM

SM

SM

SM

(CL)s

s(CL-ML)

SC-SM

s(CL)

9/9/11

4/8/10

4/13/23

15/19/19

5/14/17

11/14/13

13/19/20

7/12/12

12/16/23

7/11/15

COMMENTS:

ALL ANGLES MEASURED FROM CORE AXIS AT ZERO DEGREES, UNLESS OTHERWISE NOTED.
THE DATA FOR THE CENTER COLUMN AND"CLASSIFICATION AND PHYSICAL CONDITIONS" COLUMN ARE BASED ON BUREAU OF RECLAMATION GEOLOGY FIELD MANUAL
AND DRAWINGS TITLED FOR DESIGNS AND SPECIFICATIONS AS FOLLOWS- DRAWING NO. 40-D-6493. STANDARD DESCRIPTIONS AND DESCRIPTIVE CRITERIA FOR ROCK.
DRAWING NO. 40-D-6499. STANDARD DESCRIPTORS AND DESCRIPTIVE CRITERIA FOR DISCONTINUITIES.

PROJECT:   NAVAJO GALLUP WATER SUPPLY PROJECT

ANGLE FROM HORIZONTAL:   90

FEATURE:   REACH 22 PIPELINE

DEPTH TO BEDROCK:   53.0

COORDINATES:    N 1,968,228.0    E 2,734,540.8 GROUND ELEVATION:   6640.0
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30

CLASSIFICATION AND
PHYSICAL CONDITIONNOTES

HOLE LOGGED BY:   C. BEYER

TOTAL DEPTH:   53.5

GEOLOGIC LOG OF DRILL HOLE NO.  DHR21-14-B

AND DATE MEASURED:   43.2   (6596.8)  9/6/2014 REVIEWED BY:

SHEET   1   OF   3

LOCATION:   WATER TREATMENT PLANT

BEGUN:   9/6/14    FINISHED:  9/6/14

STATE:   NEW MEXICO
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PLASTICITY, LOW TO MEDIUM DRY STENGTH,
LOW TOUGHNESS AND SLOW DILATANCY;
TRACE FINE TO COARSE GRAVEL; MAXUMUM
SIZE, 50MM, DARK BROWN IN COLOR, MOIST;
NO REACTION WITH HCl.

32.8 TO 37.5 FT SANDY LEAN CLAY s(CL):
ABOUT 70% FINES WITH MEDIUM TO HIGH
PLASTICITY, MEDIUM TO HIGH DRY
STRENGTH, NO DILATANCY AND MEDIUM TO
HIGH TOUGHNESS; ABOUT 30% FINE SAND;
MAXIMUM SIZE, FINE SAND; MOIST, GREY;  NO
REACTION WITH HCL.

37.5 TO 38.0 FT SANDSTONE COBBLE: FINE
GRAINED, GREY, MODERATELY HARD (H4),
SLIGHTLY WEATHERED (W3).

38.0 TO 43.6 FT CLAYEY SAND (SC) : ABOUT
80% PREDOMINATELY FINE SAND; ABOUT 20%
FINES WITH LOW PLASTICITY, LOW DRY
STENGTH, LOW TOUGHNESS AND SLOW
DILATANCY; TRACE FINE TO COARSE GRAVEL;
MAXUMUM SIZE, 50MM, DARK BROWN IN
COLOR, MOIST,  BECOMES WET BELOW 43.2
FT; NO REACTION WITH HCl.

43.6 TO 46.5 FT CLAYEY SAND (SC): ABOUT
80% FINE SAND; ABOUT 20% FINES WITH LOW
PLASTICITY, LOW DRY STENGTH, LOW
TOUGHNESS AND SLOW DILATANCY;
MAXUMUM SIZE, FINE SAND;  DARK BROWN
IN COLOR, WET;  NO REACTION WITH HCl.
FINAL SPT CONDUCTED AT 43.5 FT DUE TO
FLOWING SANDS WHITHIN PERCHED WATER
TABLE, ABOVE NACIMIENTO FORMATION
CLAYSTONE.

46.5 TO 48.5 FT  POORLY GRADED SAND WITH
SILT (SP-SM): ABOUT 90% PREDOMINATELY
FINE SAND; ABOUT 10% FINES WITH NO
PLASTICITY, NO DRY STRENGTH, AND RAPID
DILATANCY; TRACE FINE GRAVEL, MAXIMUM
SIZE, 15MM; WET, LIGHT BROWN IN COLOR;
NO REACTION WITH HCl.

48.5 TO 53.0 FT POORLY GRADED SAND WITH
SILT AND GRAVEL (SP-SM)g: ABOUT 70%
PREDOMINATELY FINE SAND; ABOUT 20%
FINE TO COARSE SUBROUNDED GRAVEL;
ABOUT 10% NONPLASTIC FINES WITH RAPID
DILATANCY, AND NO DRY STRENGTH;
MAXIMUM SIZE, 60MM; BROWN IN COLOR; NO
REACTION WITH HCl.

53.0 - 53.5 FT  TERTIARY NACIMIENTO
FORMATION (TN)

53.0 TO 53.5 FT CLAYSTONE: GREY TO GREEN
IN COLOR, VERY INTENSLEY WEATHERED
(W8), VERY SOFT (H7), SANDY;  WEAK
REACTION WITH HCl.

ROCK APPEARS TO BE BROKEN DURING
DRILLING AND IS RECOVERED MOSTLY AS
FRAGMENTS.  MOST SURFACES ON THE
FRAGMENTS APPEAR FRESHLY BROKEN.
OCCASIONAL PLANAR SURFACES ARE
STAINED WITH IRON OXIDE INDICATING SOME
JOINTS AND FRACTURES EXISTING IN THE
ROCK.  ORIENTATION AND DENSITY OF THE
JOINTS AND FRACTURES COULD NOT BE
DETERMINED.

DISCONTINUED HOLE AT 53.5 FT AFTER
CONFIRMATION OF BEDROCK TO AVOID
PROBLEMS ENCOUNTERED IN A
NEIGHBORING DRILL HOLE. AUGERS WERE
ALMOST LOST IN PREVOUS DRILL HOLE
AFTER BECOMING STUCK IN CLAYSTONE
BELOW FLOWING SANDS.

STRATIGRAPHY:
0.0 - 53.0 FT: QUATERNARY ALLUVIUM (Qal)
53.0 - 53.5 FT:  TERTIARY NACIMIENTO
FORMATION (Tn)

31.9

23.5

5.0

BOTTOM OF HOLE

s(CL)

(SC)g

SC

(SP-SM)

(SP-SM)g

CLSTNE

6602.5

6601.6

6593.5

6591.5

6587.0

6586.5

Qal

Tn

100

76

75

20

31.9

23.5

5.0

57.0

76.5

44.8

11.1

0

43.7

25.4%

NA

19.3%

11.8%

16.3%

14.5%

13.8%

NP

4.0%

SC

SM

(SP-SC)g

8/11/9

5/7/8

PROJECT:   NAVAJO GALLUP WATER SUPPLY PROJECT

ANGLE FROM HORIZONTAL:   90

FEATURE:   REACH 22 PIPELINE

DEPTH TO BEDROCK:   53.0

COORDINATES:    N 1,968,228.0    E 2,734,540.8 GROUND ELEVATION:   6640.0

40

45

50

CLASSIFICATION AND
PHYSICAL CONDITIONNOTES

HOLE LOGGED BY:   C. BEYER

TOTAL DEPTH:   53.5

GEOLOGIC LOG OF DRILL HOLE NO.  DHR21-14-B

AND DATE MEASURED:   43.2   (6596.8)  9/6/2014 REVIEWED BY:

SHEET   2   OF   3

LOCATION:   WATER TREATMENT PLANT

BEGUN:   9/6/14    FINISHED:  9/6/14

STATE:   NEW MEXICO
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ABBREVIATIONS:
 WLNE = WATER LEVEL NOT ENCOUNTERED
I.D. = INSIDE DIAMETER
BNE = BEDROCK NOT ENCOUNTERED
NE=NOT ENCOUNTERED
FT=FEET
HSA=HOLLOW STEM AUGER
CME=CENTRAL MINING EQUIPMENT
SPT=STANDARD PENETRATION TEST.

PROJECT:   NAVAJO GALLUP WATER SUPPLY PROJECT

ANGLE FROM HORIZONTAL:   90

FEATURE:   REACH 22 PIPELINE

DEPTH TO BEDROCK:   53.0

COORDINATES:    N 1,968,228.0    E 2,734,540.8 GROUND ELEVATION:   6640.0

CLASSIFICATION AND
PHYSICAL CONDITIONNOTES

HOLE LOGGED BY:   C. BEYER

TOTAL DEPTH:   53.5

GEOLOGIC LOG OF DRILL HOLE NO.  DHR21-14-B

AND DATE MEASURED:   43.2   (6596.8)  9/6/2014 REVIEWED BY:

SHEET   3   OF   3

LOCATION:   WATER TREATMENT PLANT

BEGUN:   9/6/14    FINISHED:  9/6/14

STATE:   NEW MEXICO
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ALL MEASUREMENTS ARE FROM
GROUND SURFACE AND ARE THE SAME
AS THOSE USED BY THE DRILLER.

ALL MEASUREMENTS ARE REPORTED IN
FEET EXCEPT WHERE NOTED.

DRILLED BY: U.C. REGION DRILL CREW;
DRILLER; JEFF VAN AUSDALE, HELPERS;
KYLE KILEBREW; DAVE NIELSON.

PURPOSE:
PRECONSTRUCTION SOIL AND BEDROCK
FOUNDATION INVESTIGATIONS.

DRILL EQUIPMENT:
CME 85.

DRILL METHOD:
0- 58.5 FT 4 1/4" HSA AND DRY CORE
SYSTEM WITH SPTs.
CASING RECORD:
NONE USED.

DRILLING MEDIUM:
NONE USED.

HOLE COMPLETION: HOLE BACKFILLED
WITH CUTTINGS.

0.0 - 49.3 FT  QUATERNARY ALLUVIUM (Qal)

0.0 - 7.3 FT: SILTY SAND (SM): ABOUT 80% FINE
SAND, MAXIMUM SIZE, FINE SAND; ABOUT
20%  FINES WITH NO PLASTICITY,  RAPID
DILATANCY, LOW DRY STRENGTH, DRY, TAN
IN COLOR; STRONG REACTION WITH HCL.

7.3 TO 14.2 FT CLAYEY SAND (SC): ABOUT 60%
FINE SAND; ABOUT 40% FINES WITH LOW
PLASTICITY, LOW TO MEDIUM DRY STENGTH,
LOW TOUGHNESS AND SLOW DILATANCY;
GREY TO ORANGE IN COLOR, DRY;  NO
REACTION WITH HCl.

14.2 - 16.0 FT SILTY SAND (SM): ABOUT 80%
FINE SAND, MAXIMUM SIZE, FINE SAND;
ABOUT 20%  FINES WITH NO PLASTICITY,
RAPID DILATANCY, LOW DRY STRENGTH, DRY,
TAN  IN COLOR; STRONG REACTION WITH HCl.

16.0- 17.2 FT  LEAN CLAY WITH SAND (CL)s:
ABOUT 60% FINES WITH MEDIUM TO HIGH
PLASTICITY, MEDIUM TO HIGH DRY
STRENGTH,  MEDIUM TO HIGH TOUGHNESS,
NO DILATANCY; ABOUT 40% FINE SAND;
MAXIUMUM SIZE, FINE SAND; DRY, GREY IN
COLOR, NO REACTION WITH HCl.

17.2 - 25.0 FT POORLY GRADED SAND (SP):
ABOUT 95% FINE SAND; AB0UT 5%
NONPLASTIC FINES WITH RAPID DILATANCY
AND NO DRY STRENGTH; TRACE COARSE
GRAVEL, MAXIMUM SIZE, 40MM; DRY, NO
REACTION WITH HCl.

25.0 - 49.3 FT CLAYEY SAND (SC): ABOUT 60%
PREDOMINATELY FINE SAND; ABOUT 40%
FINES WITH LOW PLASTICITY, LOW DRY
STENGTH, LOW TOUGHNESS AND SLOW
DILATANCY; TRACE FINE TO COARSE GRAVEL;
MAXUMUM SIZE, 50MM; DARK BROWN IN
COLOR, MOIST,  BECOMES WET BELOW 43.5
FT, NO REACTION WITH HCl.

49.3- 58.5 FT  TERTIARY NACIMIENTO
FORMATION (TN)

49.3 - 58.5 FT CONGLOMERATIC SANDSTONE:
FINE TO MEDIUM GRAINED, TAN IN COLOR,
MODERATELY TO INTENSELY WEATHERED
(W5-W7),  MODERATLEYSOFT TO  SOFT
(H5-H6),  SUBANGULAR TO SUBROUNDED
GRAVEL, MAX SIZE 70 mm;  NO REACTION
WITH HCl.

ROCK APPEARS TO BE BROKEN DURING
DRILLING AND IS RECOVERED MOSTLY AS
ANGULAR FRAGMENTS FROM 1/2-INCH TO
APPROXIMATELY 3- INCHES IN SIZE.  MOST
SURFACES ON THE FRAGMENTS APPEAR
FRESHLY BROKEN.  OCCASIONAL PLANAR
SURFACES ARE STAINED WITH IRON OXIDE
INDICATING SOME JOINTS AND FRACTURES
EXISTING IN THE ROCK.  ORIENTATION AND
DENSITY OF THE JOINTS AND FRACTURES
COULD NOT BE DETERMINED.

BAG SAMPLE TAKEN AT 50.0 FT: Lab
Classification (SP-SM)g:  54.3% sand, 9.4% fines,
36.3% gravel

STRATIGRAPHY:
0.0 - 49.3 FT: QUATERNARY ALLUVIUM (Qal)
49.3 - 58.5 FT:  TERTIARY NACIMIENTO

11.7

10.9

73.5

49.7

76.9

61.5

14.8

19.7

30.3

56.2

13.3

BOTTOM OF HOLE

SM

SC

SM

(CL)s

SP

SC

SS

6633.6

6626.7

6624.9

6623.7

6615.9

6591.6

6582.4

Qal

Tn

96

92

100

100

100

100

64

84

100

0

82

100

100

0

11.7

10.9

73.5

49.7

76.9

61.5

14.8

19.7

30.3

56.2

13.3

88.3

88.1

26.5

50.3

23.1

38.5

84.6

78.6

69.7

43.8

67.6

0

1.0

0

0

0

0

0.6

1.7

0

0

19.1

NA

NA

29.8

25.5

29.2

34.8

NA

NA

22.8

28.8

NA

1.4%

1.6%

7.5%

5.3%

7.2%

8.5%

2.4%

4.4%

7.1%

18.9%

15.5%

NP

NP

12.7

9.5

12.3

19.7

NP

NP

6.6

14.1

NP

SP-SM

SP-SM

(CL)s

SC

(CL)s

s(CL)

SM

SM

SC-SM

s(CL)

(SM)g

4/7/8

5/12/20

8/13/14

13/18/26

8/13/25

11/17/26

8/12/12

8/11/13

6/10/12

COMMENTS:

ALL ANGLES MEASURED FROM CORE AXIS AT ZERO DEGREES, UNLESS OTHERWISE NOTED.
THE DATA FOR THE CENTER COLUMN AND"CLASSIFICATION AND PHYSICAL CONDITIONS" COLUMN ARE BASED ON BUREAU OF RECLAMATION GEOLOGY FIELD MANUAL
AND DRAWINGS TITLED FOR DESIGNS AND SPECIFICATIONS AS FOLLOWS- DRAWING NO. 40-D-6493. STANDARD DESCRIPTIONS AND DESCRIPTIVE CRITERIA FOR ROCK.
DRAWING NO. 40-D-6499. STANDARD DESCRIPTORS AND DESCRIPTIVE CRITERIA FOR DISCONTINUITIES.

PROJECT:   NAVAJO GALLUP WATER SUPPLY PROJECT

ANGLE FROM HORIZONTAL:   90

FEATURE:   REACH 22 PIPELINE

DEPTH TO BEDROCK:   49.3

COORDINATES:    N 1,968,335.9    E 2,734,270.8 GROUND ELEVATION:   6640.9
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CLASSIFICATION AND
PHYSICAL CONDITIONNOTES

HOLE LOGGED BY:   J. GILBERT

TOTAL DEPTH:   58.5

GEOLOGIC LOG OF DRILL HOLE NO.  DHR21-14-C

AND DATE MEASURED:   43.5   (6597.4)  9/3/2014 REVIEWED BY:

SHEET   1   OF   2

LOCATION:   WATER TREATMENT PLANT

BEGUN:   9/3/14    FINISHED:  9/3/14

STATE:   NEW MEXICO
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FORMATION (Tn)
ABBREVIATIONS:
WLNE = WATER LEVEL NOT ENCOUNTERED
I.D. = INSIDE DIAMETER
BNE = BEDROCK NOT ENCOUNTERED
NE=NOT ENCOUNTERED
FT=FEET
HSA=HOLLOW STEM AUGER
CME=CENTRAL MINING EQUIPMENT
SPT=STANDARD PENETRATION TEST.

PROJECT:   NAVAJO GALLUP WATER SUPPLY PROJECT

ANGLE FROM HORIZONTAL:   90

FEATURE:   REACH 22 PIPELINE

DEPTH TO BEDROCK:   49.3

COORDINATES:    N 1,968,335.9    E 2,734,270.8 GROUND ELEVATION:   6640.9

CLASSIFICATION AND
PHYSICAL CONDITIONNOTES

HOLE LOGGED BY:   J. GILBERT

TOTAL DEPTH:   58.5

GEOLOGIC LOG OF DRILL HOLE NO.  DHR21-14-C

AND DATE MEASURED:   43.5   (6597.4)  9/3/2014 REVIEWED BY:

SHEET   2   OF   2

LOCATION:   WATER TREATMENT PLANT

BEGUN:   9/3/14    FINISHED:  9/3/14

STATE:   NEW MEXICO
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ALL MEASUREMENTS ARE FROM
GROUND SURFACE AND ARE THE SAME
AS THOSE USED BY THE DRILLER.

ALL MEASUREMENTS ARE REPORTED IN
FEET EXCEPT WHERE NOTED.

DRILLED BY: U.C. REGION DRILL CREW;
DRILLER; JEFF VAN AUSDALE, HELPERS;
KYLE KILEBREW; DAVE NIELSON.

PURPOSE:
PRECONSTRUCTION SOIL AND BEDROCK
FOUNDATION INVESTIGATIONS.

DRILL EQUIPMENT:
CME 85.

DRILL METHOD:
0- 53.5 FT 4 1/4" HSA AND DRY CORE
SYSTEM WITH SPTs.
CASING RECORD:
NONE USED.

DRILLING MEDIUM:
NONE USED.

HOLE COMPLETION: HOLE BACKFILLED
WITH CUTTINGS.

0.0 - 46.7 FT  QUATERNARY ALLUVIUM (Qal)

0.0 - 16.2 FT SILTY SAND (SM): ABOUT 80%
FINE SAND, MAXIMUM SIZE, FINE SAND;
ABOUT 20%  FINES WITH NO PLASTICITY,
RAPID DILATANCY, LOW DRY STRENGTH;
DRY, TAN  IN COLOR; STRONG REACTION
WITH HCl.

16.2 TO 17.9 FT POORLY GRADED SAND (SP):
ABOUT 95% FINE SAND; AB0UT 5%
NONPLASTIC FINES WITH RAPID DILATANCY
AND NO DRY STRENGTH; TRACE COARSE
GRAVEL, MAXIMUM SIZE, 40MM; DRY, NO
REACTION WITH HCl.

17.9 - 46.7 FT CLAYEY SAND (SC): ABOUT 60%
PREDOMINATELY FINE SAND; ABOUT 40%
FINES WITH LOW PLASTICITY, LOW DRY
STENGTH, LOW TOUGHNESS AND SLOW
DILATANCY; TRACE FINE TO COARSE GRAVEL;
MAXIMUM SIZE, 50MM;  DARK BROWN IN
COLOR, MOIST;  NO REACTION WITH HCl.

46.7- 53.5 FT  TERTIARY NACIMIENTO
FORMATION (TN)

46.7- 53.5 FT  SANDSTONE: FINE TO MEDIUM
GRAINED, GREY IN COLOR, MODERATELY TO
INTENSELY WEATHERED (W5-W7) SOFT TO
MODERATLEY SOFT (H5-H6) CONTAINS
CALICHE LAYER FROM 46.8 TO 47.0 FT;  NO
REACTION WITH HCl.

ROCK APPEARS TO BE BROKEN DURING
DRILLING AND IS RECOVERED MOSTLY AS
FRAGMENTS FROM 1/2-INCH TO
APPROXIMATELY 8- INCHES IN SIZE.  MOST
SURFACES ON THE FRAGMENTS APPEAR
FRESHLY BROKEN.  OCCASIONAL PLANAR
SURFACES ARE STAINED WITH IRON OXIDE
INDICATING SOME JOINTS AND FRACTURES
EXISTING IN THE ROCK.  ORIENTATION AND
DENSITY OF THE JOINTS AND FRACTURES
COULD NOT BE DETERMINED.

STRATIGRAPHY:
0.0 - 46.7 FT: QUATERNARY ALLUVIUM (Qal)
46.7 - 53.5 FT:  TERTIARY NACIMIENTO
FORMATION (Tn)
ABBREVIATIONS:
WLNE = WATER LEVEL NOT ENCOUNTERED
I.D. = INSIDE DIAMETER
BNE = BEDROCK NOT ENCOUNTERED
NE=NOT ENCOUNTERED
FT=FEET
HSA=HOLLOW STEM AUGER
CME=CENTRAL MINING EQUIPMENT
SPT=STANDARD PENETRATION TEST.
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COMMENTS:

ALL ANGLES MEASURED FROM CORE AXIS AT ZERO DEGREES, UNLESS OTHERWISE NOTED.
THE DATA FOR THE CENTER COLUMN AND"CLASSIFICATION AND PHYSICAL CONDITIONS" COLUMN ARE BASED ON BUREAU OF RECLAMATION GEOLOGY FIELD MANUAL
AND DRAWINGS TITLED FOR DESIGNS AND SPECIFICATIONS AS FOLLOWS- DRAWING NO. 40-D-6493. STANDARD DESCRIPTIONS AND DESCRIPTIVE CRITERIA FOR ROCK.
DRAWING NO. 40-D-6499. STANDARD DESCRIPTORS AND DESCRIPTIVE CRITERIA FOR DISCONTINUITIES.

PROJECT:   NAVAJO GALLUP WATER SUPPLY PROJECT

ANGLE FROM HORIZONTAL:   90

FEATURE:   REACH 22 PIPELINE

DEPTH TO BEDROCK:   46.7

COORDINATES:    N 1,968,421.7    E 2,734,760.9 GROUND ELEVATION:   6632.3
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HOLE LOGGED BY:   J. GILBERT

TOTAL DEPTH:   53.5

GEOLOGIC LOG OF DRILL HOLE NO.  DHR21-14-D

AND DATE MEASURED:   38.5   (6593.8)  9/5/2014 REVIEWED BY:

SHEET   1   OF   1

LOCATION:   WATER TREATMENT PLANT

BEGUN:   9/5/14    FINISHED:  9/5/14

STATE:   NEW MEXICO

G
E

O
LO

G
IC

 U
N

IT
  

  
  

S
Y

M
B

O
L

V
IS

U
A

L
C

LA
S

S
IF

IC
A

T
IO

N

E
LE

V
A

T
IO

N

%
 C

O
R

E
 R

E
C

O
V

E
R

Y

M
O

IS
T

U
R

E
C

O
N

T
E

N
T

P
LA

S
T

IC
IT

Y
   

 IN
D

E
X

LI
Q

U
ID

 L
IM

IT

%
 G

R
A

V
E

L

%
 S

A
N

D

%
 F

IN
E

S

LABORATORY DATA

LA
B

O
R

A
T

O
R

Y
C

LA
S

S
IF

IC
A

T
IO

N

D
E

P
T

H

B
LO

W
S

 / 
0.

5 
F

T

DEPTH AND ELEVATION OF WATER LEVEL: WLNE

CMagalong
Typewritten Text

CMagalong
Typewritten Text
G23



ALL MEASUREMENTS ARE FROM
GROUND SURFACE AND ARE THE SAME
AS THOSE USED BY THE DRILLER.

ALL MEASUREMENTS ARE REPORTED IN
FEET EXCEPT WHERE NOTED.

DRILLED BY: U.C. REGION DRILL CREW;
DRILLER; JEFF VAN AUSDALE, HELPERS;
KYLE KILEBREW; DAVE NIELSON.

PURPOSE:
PRECONSTRUCTION SOIL AND BEDROCK
FOUNDATION INVESTIGATIONS.

DRILL EQUIPMENT:
CME 85.

DRILL METHOD:
0- 58.5 FT 4 1/4" HSA AND DRY CORE
SYSTEM WITH SPTs.
CASING RECORD:
NONE USED.

DRILLING MEDIUM:
NONE USED.

HOLE COMPLETION: HOLE BACKFILLED
WITH CUTTINGS.

0.0 - 49.2 FT  QUATERNARY ALLUVIUM (Qal)

0.0 - 12.7 FT: SILTY SAND (SM): ABOUT 80%
FINE SAND, MAXIMUM SIZE, FINE SAND;
ABOUT 20%  FINES WITH NO PLASTICITY,
RAPID DILATANCY, LOW DRY STRENGTH, DRY,
TAN  IN COLOR; STRONG REACTION WITH HCl.

12.7 - 13.5 FT CLAYEY SAND (SC): ABOUT 80%
FINE SAND; ABOUT 20% FINES WITH LOW
PLASTICITY, LOW TO MEDIUM DRY STENGTH,
LOW TOUGHNESS AND SLOW DILATANCY;
GREY TO ORANGE IN COLOR, DRY, NO
REACTION WITH HCl.

13.5 - 18.2 FT SILTY SAND (SM): ABOUT 80%
FINE SAND, MAXIMUM SIZE, FINE SAND;
ABOUT 20%  FINES WITH NO PLASTICITY,
RAPID DILATANCY, LOW DRY STRENGTH, DRY,
TAN  IN COLOR; STRONG REACTION WITH HCl.

18.2 - 29.1 FT POORLY GRADED SAND (SP):
ABOUT 95% PREDOMINATELY FINE SAND,
ABOUT 5% NONPLASTIC FINES WITH RAPID
DILATANCY, AND NO DRY STRENGTH; TRACE
GRAVEL, MAXIMUM SIZE, 25MM; NO REACTION
WITH HCl.

29.1 - 37.4 FT CLAYEY SAND (SC): ABOUT 80%
FINE SAND; ABOUT 20% FINES WITH LOW
PLASTICITY, LOW TO MEDIUM DRY STENGTH,
LOW TOUGHNESS AND SLOW DILATANCY;
GREY TO ORANGE IN COLOR, DRY, NO
REACTION WITH HCl.

37.4 - 42.6 FT LEAN CLAY WITH SAND (CL)s:
ABOUT 80% FINES WITH MEDIUM TO HIGH
PLASTICITY, MEDIUM TO HIGH DRY
STRENGTH, NO DILATANCY AND MEDIUM TO
HIGH TOUGHNESS; ABOUT 20% FINE SAND;
MAXIUMUM SIZE, FINE SAND; DRY, TAN IN
COLOR, NO REACTION WITH HCl.

42.6 - 43.5 FT CLAYEY SAND (SC): ABOUT 80%
FINE SAND; ABOUT 20% FINES WITH LOW
PLASTICITY, LOW TO MEDIUM DRY STENGTH,
LOW TOUGHNESS AND SLOW DILATANCY;
GREY TO ORANGE IN COLOR, DRY, NO
REACTION WITH HCl.

43.5 - 49.2 FT POORLY GRADED SAND (SP):
ABOUT 95% PREDOMINATELY FINE SAND,
ABOUT 5% NONPLASTIC FINES WITH RAPID
DILATANCY, AND NO DRY STRENGTH; TRACE
GRAVEL, MAXIMUM SIZE, 25MM; NO REACTION
WITH HCl.

49.2 - 58.5 FT  TERTIARY NACIMIENTO
FORMATION (TN)

49.2 - 57.8 FT SANDSTONE: FINE TO MEDIUM
GRAINED, TAN IN COLOR, MODERATELY TO
INTENSELY WEATHERED (W5-W7)
MODERATELY SOFT (H5), THINLY BEDDED TO
LAMINATED,TRACE OF SUBANGULAR TO
SUBROUNDED GRAVELS, MAX SIZE 40 mm;
NO REACTION WITH HCl

57.8 - 58.5 FT CLAYSTONE: GREY TO DARK
GREY IN COLOR, VERY INTENSLEY
WEATHERED TO DECOMPOSED (W8-W9)
,SOFT TO VERY SOFT (H6-H7), WEAK
REACTION WITH HCl.

ROCK APPEARS TO BE BROKEN DURING
DRILLING AND IS RECOVERED MOSTLY AS
FRAGMENTS.  MOST SURFACES ON THE
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COMMENTS:

ALL ANGLES MEASURED FROM CORE AXIS AT ZERO DEGREES, UNLESS OTHERWISE NOTED.
THE DATA FOR THE CENTER COLUMN AND"CLASSIFICATION AND PHYSICAL CONDITIONS" COLUMN ARE BASED ON BUREAU OF RECLAMATION GEOLOGY FIELD MANUAL
AND DRAWINGS TITLED FOR DESIGNS AND SPECIFICATIONS AS FOLLOWS- DRAWING NO. 40-D-6493. STANDARD DESCRIPTIONS AND DESCRIPTIVE CRITERIA FOR ROCK.
DRAWING NO. 40-D-6499. STANDARD DESCRIPTORS AND DESCRIPTIVE CRITERIA FOR DISCONTINUITIES.

PROJECT:   NAVAJO GALLUP WATER SUPPLY PROJECT

ANGLE FROM HORIZONTAL:   90

FEATURE:   REACH 22 PIPELINE

DEPTH TO BEDROCK:   49.2

COORDINATES:    N 1,968,522.5    E 2,734,491.1 GROUND ELEVATION:   6635.9
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CLASSIFICATION AND
PHYSICAL CONDITIONNOTES

HOLE LOGGED BY:   J. GILBERT

TOTAL DEPTH:   58.5

GEOLOGIC LOG OF DRILL HOLE NO.  DHR21-14-E

AND DATE MEASURED:   43.2   (6592.7)  9/4/2014 REVIEWED BY:

SHEET   1   OF   2

LOCATION:   WATER TREATMENT PLANT

BEGUN:   9/4/14    FINISHED:

STATE:   NEW MEXICO

G
E

O
LO

G
IC

 U
N

IT
  

  
  

S
Y

M
B

O
L

V
IS

U
A

L
C

LA
S

S
IF

IC
A

T
IO

N

E
LE

V
A

T
IO

N

%
 C

O
R

E
 R

E
C

O
V

E
R

Y

M
O

IS
T

U
R

E
C

O
N

T
E

N
T

P
LA

S
T

IC
IT

Y
   

 IN
D

E
X

LI
Q

U
ID

 L
IM

IT

%
 G

R
A

V
E

L

%
 S

A
N

D

%
 F

IN
E

S

LABORATORY DATA

LA
B

O
R

A
T

O
R

Y
C

LA
S

S
IF

IC
A

T
IO

N

D
E

P
T

H

B
LO

W
S

 / 
0.

5 
F

T

DEPTH AND ELEVATION OF WATER LEVEL: WLNE

CMagalong
Typewritten Text
G24



FRAGMENTS APPEAR FRESHLY BROKEN.
ORIENTATION AND DENSITY OF THE JOINTS
AND FRACTURES COULD NOT BE
DETERMINED.

STRATIGRAPHY:
0.0 - 49.2 FT: QUATERNARY ALLUVIUM (Qal)
49.2 - 58.5 FT:  TERTIARY NACIMIENTO
FORMATION (Tn)
ABBREVIATIONS:
WLNE = WATER LEVEL NOT ENCOUNTERED
I.D. = INSIDE DIAMETER
BNE = BEDROCK NOT ENCOUNTERED
NE=NOT ENCOUNTERED
FT=FEET
HSA=HOLLOW STEM AUGER
CME=CENTRAL MINING EQUIPMENT
SPT=STANDARD PENETRATION TEST.

BOTTOM OF HOLE

PROJECT:   NAVAJO GALLUP WATER SUPPLY PROJECT

ANGLE FROM HORIZONTAL:   90

FEATURE:   REACH 22 PIPELINE

DEPTH TO BEDROCK:   49.2

COORDINATES:    N 1,968,522.5    E 2,734,491.1 GROUND ELEVATION:   6635.9

CLASSIFICATION AND
PHYSICAL CONDITIONNOTES

HOLE LOGGED BY:   J. GILBERT

TOTAL DEPTH:   58.5

GEOLOGIC LOG OF DRILL HOLE NO.  DHR21-14-E

AND DATE MEASURED:   43.2   (6592.7)  9/4/2014 REVIEWED BY:

SHEET   2   OF   2

LOCATION:   WATER TREATMENT PLANT

BEGUN:   9/4/14    FINISHED:

STATE:   NEW MEXICO
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ALL MEASUREMENTS ARE FROM
GROUND SURFACE AND ARE THE SAME
AS THOSE USED BY THE DRILLER.

ALL MEASUREMENTS ARE REPORTED IN
FEET EXCEPT WHERE NOTED.

DRILLED BY: U.C. REGION DRILL CREW;
DRILLER; JEFF VAN AUSDALE, HELPERS;
KYLE KILEBREW; DAVE NIELSON.

PURPOSE:
PRECONSTRUCTION SOIL AND BEDROCK
FOUNDATION INVESTIGATIONS.

DRILL EQUIPMENT:
CME 85.

DRILL METHOD:
0- 53.5 FT 4 1/4" HSA AND DRY CORE
SYSTEM WITH SPTs.
CASING RECORD:
NONE USED.

DRILLING MEDIUM:
NONE USED.

HOLE COMPLETION: HOLE BACKFILLED
WITH CUTTINGS.

0.0 - 43.8 FT  QUATERNARY ALLUVIUM (Qal)

0.0 - 17.2 FT SILTY SAND (SM): ABOUT 80%
FINE SAND, MAXIMUM SIZE, FINE SAND;
ABOUT 20%  FINES WITH NO PLASTICITY,
RAPID DILATANCY, LOW DRY STRENGTH, DRY,
TAN  IN COLOR; STRONG REACTION WITH HCl.

17.2 - 23.5 FT POORLY GRADED SAND WITH
SILT (SP-SM): ABOUT 90% FINE SAND; ABOUT
10% FINES WITH NO PLASTICITY, NO DRY
STRENGTH, AND RAPID DILATANCY;  DRY,
LIGHT BROWN IN COLOR;  NO REACTION WITH
HCl.

23.5 - 34.5 FT POORLY GRADED SAND WITH
SILT AND GRAVEL (SP-SM)g: ABOUT 70%
PREDOMINATELY FINE SAND; ABOUT 20%
FINE TO COARSE GRAVEL; ABOUT 10%
NONPLASTIC FINES WITH RAPID DILATANCY,
AND NO DRY STRENGTH; MAXIUMUM SIZE,
50MM; BROWN IN COLOR, NO REACTION WITH
HCl.

34.5 - 43.8 FT CLAYEY SAND (SC): ABOUT 60%
PREDOMINATELY FINE SAND; ABOUT 40%
FINES WITH LOW PLASTICITY, LOW DRY
STENGTH, LOW TOUGHNESS AND SLOW
DILATANCY,  DARK BROWN IN COLOR, MOIST;
NO REACTION WITH HCl.

43.8 - 53.5 FT  TERTIARY NACIMIENTO
FORMATION (TN)

43.8 TO 53.5 FT SANDSTONE: FINE TO MEDIUM
GRAINED, TAN IN COLOR, MODERATELY TO
INTENSELY WEATHERED (W5-W7)
MODERATELY SOFT TO SOFT (H5-H6),
CONTAINS CLAY RIP UP CLASTS, FeOx
STAINING THROUGHT;  NO REACTION WITH
HCl

ROCK APPEARS TO BE BROKEN DURING
DRILLING AND IS RECOVERED MOSTLY AS
ANGULAR FRAGMENTS FROM 1/2-INCH TO
APPROXIMATELY 5- INCHES IN SIZE.  MOST
SURFACES ON THE FRAGMENTS APPEAR
FRESHLY BROKEN.  OCCASIONAL PLANAR
SURFACES ARE STAINED WITH IRON OXIDE
INDICATING SOME JOINTS AND FRACTURES
EXISTING IN THE ROCK.  ORIENTATION AND
DENSITY OF THE JOINTS AND FRACTURES
COULD NOT BE DETERMINED.

STRATIGRAPHY:
0.0 - 43.8 FT: QUATERNARY ALLUVIUM (Qal)
43.8 - 53.5 FT:  TERTIARY NACIMIENTO
FORMATION (Tn)
ABBREVIATIONS:
WLNE = WATER LEVEL NOT ENCOUNTERED
I.D. = INSIDE DIAMETER
BNE = BEDROCK NOT ENCOUNTERED
NE=NOT ENCOUNTERED
FT=FEET
HSA=HOLLOW STEM AUGER
CME=CENTRAL MINING EQUIPMENT
SPT=STANDARD PENETRATION TEST.

24.0

16.7

6.5

11.5

9.8

7.6

15.9

20.0

23.0

40.8

19.9

30.4

BOTTOM OF HOLE

SM

SP-SM

(SP-SM)g

SC

SS

6618.0

6611.7

6600.7

6591.4

6581.7

Qal

Tn

88

100

80

68

100

68

84

94

100

80

50

100

80

24.0

16.7

6.5

11.5

9.8

7.6

15.9

20.0

23.0

40.8

19.9

30.4

76.0

83.3

93.5

88.5

90.2

81.2

76.3

80.0

70.2

59.2

80.1

69.6

0

0

0

0

0

11.2

7.8

0

6.8

0

0

0

NA

NA

NA

NA

NA

NA

NA

22.6%

NA

24.0%

20.7%

27.7%

3.0%

1.9%

1.2%

1.9%

1.9%

1.3%

2.1%

4.5%

5.6%

14.5%

16.8%

15.8%

NP

NP

NP

NP

NP

NP

NP

6.8%

NP

7.9%

4.5%

12.3%

SM

SM

SP-SM

SP-SM

SP-SM

SP-SM

SM

SC-SM

SM

SC

SC-SM

SC

3/9/9

3/6/6

3/7/10

8/18/21

6/13/14

7/14/16

9/13/12

9/10/15

7/12/15

4/4/8

4/9/9

25/REFUSAL

COMMENTS:

ALL ANGLES MEASURED FROM CORE AXIS AT ZERO DEGREES, UNLESS OTHERWISE NOTED.
THE DATA FOR THE CENTER COLUMN AND"CLASSIFICATION AND PHYSICAL CONDITIONS" COLUMN ARE BASED ON BUREAU OF RECLAMATION GEOLOGY FIELD MANUAL
AND DRAWINGS TITLED FOR DESIGNS AND SPECIFICATIONS AS FOLLOWS- DRAWING NO. 40-D-6493. STANDARD DESCRIPTIONS AND DESCRIPTIVE CRITERIA FOR ROCK.
DRAWING NO. 40-D-6499. STANDARD DESCRIPTORS AND DESCRIPTIVE CRITERIA FOR DISCONTINUITIES.

PROJECT:   NAVAJO GALLUP WATER SUPPLY PROJECT

ANGLE FROM HORIZONTAL:   90

FEATURE:   REACH 22 PIPELINE

DEPTH TO BEDROCK:   43.8

COORDINATES:    N 1,968,602.1    E 2,734,549.6 GROUND ELEVATION:   6635.2
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CLASSIFICATION AND
PHYSICAL CONDITIONNOTES

HOLE LOGGED BY:   J. GILBERT

TOTAL DEPTH:   53.5

GEOLOGIC LOG OF DRILL HOLE NO.  DHR21-14-F

AND DATE MEASURED:   40.0   (6595.2)  9/8/2014 REVIEWED BY:

SHEET   1   OF   1

LOCATION:   WATER TREATMENT PLANT

BEGUN:   9/8/14    FINISHED:  9/8/14

STATE:   NEW MEXICO
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ALL MEASUREMENTS ARE FROM
GROUND SURFACE AND ARE THE SAME
AS THOSE USED BY THE DRILLER.

ALL MEASUREMENTS ARE REPORTED IN
FEET EXCEPT WHERE NOTED.

DRILLED BY: U.C. REGION DRILL CREW;
DRILLER; JEFF VAN AUSDALE, HELPERS;
KYLE KILEBREW; DAVE NIELSON.

PURPOSE:
PRECONSTRUCTION SOIL AND BEDROCK
FOUNDATION INVESTIGATIONS.

DRILL EQUIPMENT:
CME 85.

DRILL METHOD:
0- 53.5 FT 4 1/4" HSA AND DRY CORE
SYSTEM WITH SPTs.
CASING RECORD:
NONE USED.

DRILLING MEDIUM:
NONE USED.

HOLE COMPLETION: HOLE BACKFILLED
WITH CUTTINGS.

0.0 - 28.3 FT  QUATERNARY ALLUVIUM (Qal)

0.0 - 1.1 FT: SILTY SAND (SM): ABOUT 80% FINE
SAND, MAXIMUM SIZE, FINE SAND; ABOUT
20%  FINES WITH NO PLASTICITY,  RAPID
DILATANCY, LOW DRY STRENGTH, DRY, TAN
IN COLOR; STRONG REACTION WITH HCl.

1.1 - 1.5 FT CLAYEY SAND (SC): ABOUT 80%
FINE SAND; ABOUT 20% FINES WITH LOW
PLASTICITY, LOW TO MEDIUM DRY STENGTH,
LOW TOUGHNESS AND SLOW DILATANCY;
GREY TO ORANGE IN COLOR, DRY, NO
REACTION WITH HCl.

1.5 - 9.2 FT LEAN CLAY WITH SAND (CL)s:
ABOUT 80% FINES WITH MEDIUM TO HIGH
PLASTICITY, MEDIUM TO HIGH DRY
STRENGTH, NO DILATANCY AND MEDIUM TO
HIGH TOUGHNESS; ABOUT 20% FINE SAND;
MAXIUMUM SIZE, FINE SAND; DRY, TAN IN
COLOR, NO REACTION WITH HCl.

9.2 - 28.3 FT POORLY GRADED SAND WITH
SILT (SP-SM): ABOUT 90% FINE SAND; ABOUT
10% FINES WITH NO PLASTICITY, NO DRY
STRENGTH, AND RAPID DILATANCY;  DRY,
LIGHT BROWN IN COLOR;  NO REACTION WITH
HCl.

28.3 - 53.5 FT  TERTIARY NACIMIENTO
FORMATION (TN)

28.3 - 53.5 FT SANDSTONE: FINE TO MEDIUM
GRAINED, TAN IN COLOR, MODERATELY TO
INTENSELY WEATHERED (W5-W7)
MODERATELY SOFT (H5), THINLY BEDDED TO
LAMINATED;  NO REACTION WITH HCl.

ROCK APPEARS TO BE BROKEN DURING
DRILLING AND IS RECOVERED MOSTLY AS
ANGULAR FRAGMENTS FROM 1/2-INCH TO
APPROXIMATELY 4- INCHES IN SIZE.  MOST
SURFACES ON THE FRAGMENTS APPEAR
FRESHLY BROKEN.  OCCASIONAL PLANAR
SURFACES ARE STAINED WITH IRON OXIDE
INDICATING SOME JOINTS AND FRACTURES
EXISTING IN THE ROCK.  ORIENTATION AND
DENSITY OF THE JOINTS AND FRACTURES
COULD NOT BE DETERMINED.

STRATIGRAPHY:
0.0 - 28.3 FT: QUATERNARY ALLUVIUM (Qal)
28.3 - 53.5 FT:  TERTIARY NACIMIENTO
FORMATION (Tn)
ABBREVIATIONS:
WLNE = WATER LEVEL NOT ENCOUNTERED
I.D. = INSIDE DIAMETER
BNE = BEDROCK NOT ENCOUNTERED
NE=NOT ENCOUNTERED
FT=FEET
HSA=HOLLOW STEM AUGER
CME=CENTRAL MINING EQUIPMENT
SPT=STANDARD PENETRATION TEST.
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NP
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5/9/11

8/14/18

11/21/21

8/11/12

6/10/12

6/9/10

9/12/14

5/10/9

17/34/48

25/REFUSAL

COMMENTS:

ALL ANGLES MEASURED FROM CORE AXIS AT ZERO DEGREES, UNLESS OTHERWISE NOTED.
THE DATA FOR THE CENTER COLUMN AND"CLASSIFICATION AND PHYSICAL CONDITIONS" COLUMN ARE BASED ON BUREAU OF RECLAMATION GEOLOGY FIELD MANUAL
AND DRAWINGS TITLED FOR DESIGNS AND SPECIFICATIONS AS FOLLOWS- DRAWING NO. 40-D-6493. STANDARD DESCRIPTIONS AND DESCRIPTIVE CRITERIA FOR ROCK.
DRAWING NO. 40-D-6499. STANDARD DESCRIPTORS AND DESCRIPTIVE CRITERIA FOR DISCONTINUITIES.

PROJECT:   NAVAJO GALLUP WATER SUPPLY PROJECT

ANGLE FROM HORIZONTAL:   90

FEATURE:   REACH 22 PIPELINE

DEPTH TO BEDROCK:   28.3

COORDINATES:    N 1,968,336.0    E 2,735,072.1 GROUND ELEVATION:   6631.6
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CLASSIFICATION AND
PHYSICAL CONDITIONNOTES

HOLE LOGGED BY:   J. GILBERT

TOTAL DEPTH:   53.5

GEOLOGIC LOG OF DRILL HOLE NO.  DHR21-14-G

AND DATE MEASURED:   9/7/2014 REVIEWED BY:

SHEET   1   OF   1

LOCATION:   WATER TREATMENT PLANT

BEGUN:   9/7/14    FINISHED:  9/7/14

STATE:   NEW MEXICO
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ALL MEASUREMENTS ARE FROM
GROUND SURFACE AND ARE THE SAME
AS THOSE USED BY THE DRILLER.

ALL MEASUREMENTS ARE REPORTED IN
FEET EXCEPT WHERE NOTED.

DRILLED BY: U.C. REGION DRILL CREW;
DRILLER; JEFF VAN AUSDAL, HELPERS;
KYLE KILEBREW, DAVE NIELSEN.

PURPOSE:
PRECONSTRUCTION SOIL AND BEDROCK
FOUNDATION INVESTIGATIONS.

DRILL EQUIPMENT:
CME 85

DRILL METHOD:
0- 25.0 FT 4 1/4" HSA AND DRY CORE
SYSTEM WITH SPTs.

CASING RECORD:
NONE USED

DRILLING MEDIUM:
NONE

HOLE COMPLETION:
BACKFILLED WITH AUGER CUTTINGS

0.0 - 25.0 FT:  QUATERNARY ALLUVIUM (Qal):

0.0 - 11.2 FT: SILTY SAND (SM): ABOUT 80%
FINE SAND;  ABOUT 20% FINES WITH NO
PLASTICITY,  RAPID DILATANCY, LOW DRY
STRENGTH; MAXIMUM SIZE, FINE SAND; DRY,
TAN  IN COLOR; STRONG REACTION WITH HCl.

11.2 - 13.7 FT: POORLY GRADED SAND WITH
SILT (SP-SM):  ABOUT 90% FINE SAND;  ABOUT
10% NONPLASTIC FINES WITH RAPID
DILATANCY AND NO DRY STRENGTH;
MAXIMUM SIZE, FINE SAND; TAN IN COLOR,
INTERMITTENT ROOTS; NO REACTION WITH
HCl.

13.7 - 14.9 FT: CLAYEY SAND (SC): ABOUT 60%
FINE SAND; ABOUT 40% FINES WITH LOW TO
MEDIUM PLASTICITY,  NO DILATANCY, LOW
DRY STRENGTH, LOW TOUGHNESS; MAXIMUM
SIZE, FINE SAND; DRY, TAN IN COLOR,
INTERMITTENT CALCITE NODULES, ROOTS IN
TOP 0.5 FT, STRONG REACTION WITH HCl.

14.9 - 25.0 FT: POORLY GRADED SAND WITH
SILT (SP-SM):  ABOUT 90% FINE SAND;  ABOUT
10% NONPLASTIC FINES WITH RAPID
DILATANCY AND NO DRY STRENGTH;
MAXIMUM SIZE, FINE SAND; TAN IN COLOR;
NO REACTION WITH HCl.

STRATIGRAPHY:
0.0 - 25.0 FT QUATERNARY ALLUVIUM (Qal).

ABBREVIATIONS.
WLNE = WATER LEVEL NOT ENCOUNTERED
I.D. = INSIDE DIAMETER  SS = SANDSTONE
SLST = SILTSTONE CLSTNE = CLAYSTONE
FeOx = IRON OXIDE  MnOx = MANGANESE
OXIDE  

BOTTOM OF HOLE

SM

SP-SM

SC

SP-SM

6647.3

6644.8

6643.6

6633.5

Qal

28
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100
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8.2

16.3

16.2

54.4

49.7

20.9
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83.7

83.8

45.6

50.3

79.1

78.8

0

0

0

0

0

0

0

0

NA

NA

NA

NA

32.6

24.1

NA

NA

1.6

2.4

3.0

2.2

8.8

5.4

3.1

3.4

NP

NP

NP

NP

16.2

9.5

NP

NP

SP-SM

SP-SM

SM

SM

s(CL)

SC

SM

SM

3/4/6

12/15/14

7/8/26

13/16/16

8/12/26

16/25/22

11/16/16

13/18/17

COMMENTS:

ALL ANGLES MEASURED FROM CORE AXIS AT ZERO DEGREES, UNLESS OTHERWISE NOTED.
THE DATA FOR THE CENTER COLUMN AND"CLASSIFICATION AND PHYSICAL CONDITIONS" COLUMN ARE BASED ON BUREAU OF RECLAMATION GEOLOGY FIELD MANUAL
AND DRAWINGS TITLED FOR DESIGNS AND SPECIFICATIONS AS FOLLOWS- DRAWING NO. 40-D-6493. STANDARD DESCRIPTIONS AND DESCRIPTIVE CRITERIA FOR ROCK.
DRAWING NO. 40-D-6499. STANDARD DESCRIPTORS AND DESCRIPTIVE CRITERIA FOR DISCONTINUITIES.

PROJECT:   NAVAJO GALLUP WATER SUPPLY PROJECT

ANGLE FROM HORIZONTAL:   90

FEATURE:   REACH 22B

DEPTH TO BEDROCK:   BNE

COORDINATES:    N 1,968,006.8    E 2,733,190.5 GROUND ELEVATION:   6658.5
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CLASSIFICATION AND
PHYSICAL CONDITIONNOTES

HOLE LOGGED BY:   J. GILBERT

TOTAL DEPTH:   25.0

GEOLOGIC LOG OF DRILL HOLE NO.  DHR22B-14-129

REVIEWED BY:

SHEET   1   OF   1

LOCATION:   PIPELINE

BEGUN:   8/21/14    FINISHED:  8/21/14

STATE:   NEW MEXICO
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ALL MEASUREMENTS ARE FROM
GROUND SURFACE AND ARE THE SAME
AS THOSE USED BY THE DRILLER.

ALL MEASUREMENTS ARE REPORTED IN
FEET EXCEPT WHERE NOTED.

DRILLED BY: U.C. REGION DRILL CREW;
DRILLER; JEFF VAN AUSDAL, HELPERS;
KYLE KILEBREW, DAVE NIELSEN.

PURPOSE:
PRECONSTRUCTION SOIL AND BEDROCK
FOUNDATION INVESTIGATIONS.

DRILL EQUIPMENT:
CME 85

DRILL METHOD:
0- 24.5 FT 4 1/4" HSA AND DRY CORE
SYSTEM WITH SPTs.

CASING RECORD:
NONE USED

DRILLING MEDIUM:
NONE

HOLE COMPLETION:
BACKFILLED WITH AUGER CUTTINGS

0.0 - 24.5 FT:  QUATERNARY ALLUVIUM (Qal):

0.0 - 14.9 FT: SILTY SAND (SM): ABOUT 80%
FINE SAND; ABOUT 20% FINES WITH NO
PLASTICITY,  RAPID DILATANCY, LOW DRY
STRENGTH; MAXIMUM SIZE, FINE SAND;  DRY,
TAN  IN COLOR; STRONG REACTION WITH HCl.

14.9 - 15.2 FT: CLAYEY SAND (SC): ABOUT 70%
FINE SAND;  ABOUT 30% FINES WITH LOW TO
MEDIUM PLASTICITY,  NO DILATANCY, LOW
DRY STRENGTH; MAXIMUM SIZE, FINE SAND;
LOW TOUGHNESS; DRY, TAN IN COLOR,
INTERMITTENT CALCITE NODULES, ROOTS IN
TOP 0.5 FT; STRONG REACTION WITH HCl.

15.2 - 24.5 FT: SILTY SAND (SM): ABOUT 80%
FINE SAND; ABOUT 20% FINES WITH NO
PLASTICITY,  RAPID DILATANCY, LOW DRY
STRENGTH; MAXIMUM SIZE, FINE SAND; DRY,
TAN  IN COLOR; STRONG REACTION WITH HCl.

STRATIGRAPHY:
0.0 - 24.5 FT QUATERNARY ALLUVIUM (Qal).

ABBREVIATIONS  WLNE = WATER LEVEL
NOT ENCOUNTERED    I.D. = INSIDE
DIAMETER  SS = SANDSTONE  SLST =
SILTSTONE CLSTNE = CLAYSTONE FeOx =
IRON OXIDE  MnOx = MANGANESE OXIDE  

BOTTOM OF HOLE

SM

SC

SM

6740.5
6740.2

6730.9

Qal

60

100

100

92

100

92

100

100

29.9

37

26.8

24.9

23.3

28

8.8

11.6

26.8

70.1

63

73.2

75.1

76.7

72

91.2

88.4

73.1

0

0

0

0

0

0

0

0

0

21.7

27.4

NA

NA

NA

NA

NA

NA

NA

3.4

5.4

3.8

3.5

2.8

3.6

1.8

1.7

4.0

7.3

14.0

NP

NP

NP

NP

NP

NP

NP

SC

SC

SM

SM

SM

SM

SP-SM

SP-SM

SM

10/15/14

11/19/15

12/18/16

7/11/13

10/14/16

11/20/19

4/10/12

6/20/26

9/21/25

COMMENTS:

ALL ANGLES MEASURED FROM CORE AXIS AT ZERO DEGREES, UNLESS OTHERWISE NOTED.
THE DATA FOR THE CENTER COLUMN AND"CLASSIFICATION AND PHYSICAL CONDITIONS" COLUMN ARE BASED ON BUREAU OF RECLAMATION GEOLOGY FIELD MANUAL
AND DRAWINGS TITLED FOR DESIGNS AND SPECIFICATIONS AS FOLLOWS- DRAWING NO. 40-D-6493. STANDARD DESCRIPTIONS AND DESCRIPTIVE CRITERIA FOR ROCK.
DRAWING NO. 40-D-6499. STANDARD DESCRIPTORS AND DESCRIPTIVE CRITERIA FOR DISCONTINUITIES.

PROJECT:   NAVAJO GALLUP WATER SUPPLY PROJECT

ANGLE FROM HORIZONTAL:   90

FEATURE:   REACH 22B

DEPTH TO BEDROCK:   BNE

COORDINATES:    N 1,967,503.4    E 2,728,408.4 GROUND ELEVATION:   6755.4
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CLASSIFICATION AND
PHYSICAL CONDITIONNOTES

HOLE LOGGED BY:   J. GILBERT

TOTAL DEPTH:   24.5

GEOLOGIC LOG OF DRILL HOLE NO.  DHR22B-14-133

REVIEWED BY:

SHEET   1   OF   1

LOCATION:   PIPELINE

BEGUN:   8/21/14    FINISHED:  8/21/14

STATE:   NEW MEXICO

G
E

O
LO

G
IC

 U
N

IT
  

  
  

S
Y

M
B

O
L

V
IS

U
A

L
C

LA
S

S
IF

IC
A

T
IO

N

E
LE

V
A

T
IO

N

%
 C

O
R

E
 R

E
C

O
V

E
R

Y

M
O

IS
T

U
R

E
C

O
N

T
E

N
T

P
LA

S
T

IC
IT

Y
   

 IN
D

E
X

LI
Q

U
ID

 L
IM

IT

%
 G

R
A

V
E

L

%
 S

A
N

D

%
 F

IN
E

S

LABORATORY DATA

LA
B

O
R

A
T

O
R

Y
C

LA
S

S
IF

IC
A

T
IO

N

D
E

P
T

H

B
LO

W
S

 / 
0.

5 
F

T

DATE MEASURED:

DEPTH OF WATER LEVEL:

CMagalong
Typewritten Text
G29



ALL MEASUREMENTS ARE FROM
GROUND SURFACE AND ARE THE SAME
AS THOSE USED BY THE DRILLER.

ALL MEASUREMENTS ARE REPORTED IN
FEET EXCEPT WHERE NOTED.

DRILLED BY: U.C. REGION DRILL CREW;
DRILLER; JEFF VAN AUSDAL, HELPERS;
KYLE KILEBREW, DAVE NIELSEN.

PURPOSE:
PRECONSTRUCTION SOIL AND BEDROCK
FOUNDATION INVESTIGATIONS.

DRILL EQUIPMENT:
CME 85

DRILL METHOD:
0- 25.0 FT 4 1/4" HSA AND DRY CORE
SYSTEM WITH SPTs.

CASING RECORD:
NONE USED

DRILLING MEDIUM:
NONE

0.0 - 4.5 FT:  QUATERNARY ALLUVIUM (Qal):

0.0 - 4.5 FT SILTY SAND SM: ABOUT 80% FINE
SAND, MAXIMUM SIZE, FINE SAND; ABOUT
20%  FINES WITH NO PLASTICITY,  RAPID
DILATANCY, LOW DRY STRENGTH; DRY, TAN
IN COLOR; STRONG REACTION WITH HCl.

4.5 -25.0 FT.:  TERTIARY NACIMIENTO
FORMATION (Tn):

4.5 - 14.1 FT CLAYSTONE: INTENSELY
WEATHERED TO DECOMPOSED (W7-W9),
MODERATELY SOFT TO SOFT  (H5-H6), GRAY
IN COLOR, NO REACTION WITH HCl.

14.1 - 16.6 FT SANDSTONE: INTENSELY
WEATHERED (W7), MODERATELY SOFT TO
SOFT (H5-H6), LIGHT GREY IN COLOR; NO
REACTION WITH HCl.

16.6 - 25.0 FT CLAYSTONE: INTENSELY
WEATHERED TO DECOMPOSED (W7-W9),
MODERATELY SOFT TO SOFT  (H5-H6),  GRAY
IN COLOR, SANDSTONE INTERBED FROM 20.0
TO 20.4 FEET;  NO REACTION WITH HCl.

STRATIGRAPHY:  0.0 - 4.5 FT QUATERNARY
ALLUVIUM (Qal). 4.5 - 25.0 FT TERTIARY
NACIMIENTO FORMATION  (TN)
ABBREVIATIONS  WLNE = WATER LEVEL
NOT ENCOUNTERED    I.D. = INSIDE
DIAMETER  SS = SANDSTONE  SLST =
SILTSTONE CLSTNE = CLAYSTONE FeOx =
IRON OXIDE  MnOx = MANGANESE OXIDE  

BOTTOM OF HOLE

SM

CLSTNE

SS

CLSTNE

6870.6

6861.0

6858.5

6850.1

Qal

Tn

100

100

100

100

100

100

100

23.6

66.6

87.1

91.1

63.6

74.7

33.4

12.9

8.9

36.4

1.7

0

0

0

0

NA

39.3

41.8

41.7

33.8

2.6

9.2

10.2

10.4

7.7

NP

24.2

26.3

20.6

19.9

SM

s(CL)

CL

CL

s(CL)

6/9/11

16/20/23

17/25/26

20/28/45

27/REFUSAL

COMMENTS:

ALL ANGLES MEASURED FROM CORE AXIS AT ZERO DEGREES, UNLESS OTHERWISE NOTED.
THE DATA FOR THE CENTER COLUMN AND"CLASSIFICATION AND PHYSICAL CONDITIONS" COLUMN ARE BASED ON BUREAU OF RECLAMATION GEOLOGY FIELD MANUAL
AND DRAWINGS TITLED FOR DESIGNS AND SPECIFICATIONS AS FOLLOWS- DRAWING NO. 40-D-6493. STANDARD DESCRIPTIONS AND DESCRIPTIVE CRITERIA FOR ROCK.
DRAWING NO. 40-D-6499. STANDARD DESCRIPTORS AND DESCRIPTIVE CRITERIA FOR DISCONTINUITIES.

PROJECT:   NAVAJO GALLUP WATER SUPPLY PROJECT

ANGLE FROM HORIZONTAL:   90

FEATURE:   REACH 22B

DEPTH TO BEDROCK:   4.5

COORDINATES:    N 1,967,014.8    E 2,723,702.4 GROUND ELEVATION:   6875.1

5

10

15

20

25

CLASSIFICATION AND
PHYSICAL CONDITIONNOTES

HOLE LOGGED BY:   J. GILBERT

TOTAL DEPTH:   25.0

GEOLOGIC LOG OF DRILL HOLE NO.  DHR22B-14-137

REVIEWED BY:

SHEET   1   OF   1

LOCATION:   PIPELINE

BEGUN:   8/20/14    FINISHED:  8/20/14

STATE:   NEW MEXICO
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4.2 ft (6630.4)

6.2 ft (6628.4)

11.0 ft (6623.6)

12.1 ft (6622.5)

Density taken
at 6.0 ft.

Corrosion
samples taken

at 10.0 ft

SC

SM (visual)
SC (lab
class)

SC

CL

0.0 - 4.2 FT CLAYEY SAND (SC): About 60% fine sand; about 40% fines with
low plasticity, no dilatancy, medium dry strength, medium toughness;
maximum size, fine sand; no reaction with HCl.

IN-PLACE CONDITION: dry, dark brown in color, homogeneous, root casts
present.

GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)

4.2 - 6.2 FT SILTY SAND (SM): About 85% fine to medium sand; about 15%
non plastic fines, rapid dilatency, no dry strength, no toughness; maximum
size, medium sand; no reaction with HCl.

IN-PLACE CONDITION: dry, tan in color, homogeneous.

IN-PLACE UNIT WEIGHT AND MOISTURE FROM 6.0 ft.
Total: 105.4 lbs. / cu ft.,  4.6%. (101.0% compaction)
LAB TEST DATA: 51.9 % sand, 48.1 % fines, LL=25.3%, PI=8.1%, SPG=2.70
Maximum dry density =104.4 lbs. / cu ft., optimum water content = 12.2%
Laboratory classification CLAYEY SAND (SC).

GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)

6.2 - 11.0 FT CLAYEY SAND (SC): About 60% fine sand; about 40% fines
with low plasticity, no dilatancy, medium dry strength, medium toughness;
maximum size, fine sand; no reaction with HCl

IN-PLACE CONDITION: dry, tan in color, homogeneous.

GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)

11.0 - 12.1 FT LEAN CLAY (CL): About 80% fines with medium plasticity, high
dry strength, medium toughness; about 20% fine sand; maximum size, fine
sand; no reaction with HCl.

IN-PLACE CONDITION: dry, brown in color, homogeneous.

GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)

SURFACE VEGETATED WITH SAGE BRUSH AND GRASS. DISCONTINUED EXCAVATION DUE
TO LIMIT OF EQUIPMENT.
ABBREVIATION
NE= NOT ENCOUNTERED.

COMMENTS:

CLASSIFICATION AND DESCRIPTION OF MATERIAL

(SEE USBR 5000, 5005)D
E

P
T

H
SHEET 1 OF 1

PROJECT:  Navajo Gallup Water Supply Project

GROUND ELEVATION:  6634.6

METHOD OF EXPLORATION:  CASE 580N BACKHOE

LOGGED BY:  J. GILBERT

DATE EXCAVATED:  10/14/2014

CLASSIFICATION
GROUP
SYMBOL

FEATURE:  Reach 22

LOCATION:  REACH 21 WATER TREATMENT PLANT

COORDINATES:  N 1,968,369   E 2,734,955

APPROXIMATE DIMENSIONS:  12'x14'x12.1'

DEPTH TO WATER:   NE     DATE:  10/14/2014

% PLUS 3 in
(BY VOLUME)

3 -
5
in

5 -
12
in

PLUS
12
in

7-1336-A (1-86)
Bureau of Reclamation LOG OF TEST-PIT/HAND-AUGER NO. TPR21-14-A

1
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8
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3.5 ft (6636.0)

14.8 ft (6624.7)

Density taken
at 6.0 ft.

Corrosion
samples taken

at 10.0 ft

SC

SM (visual)
SP-SM (lab

class)

0.0 - 3.5 FT CLAYEY SAND (SC): About 60% fine sand; about 40% fines with
low plasticity, no dilatancy, medium dry strength, medium toughness;
maximum size, fine sand; no reaction with HCl.

IN-PLACE CONDITION: dry, dark brown in color, homogeneous, root casts
present.

GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)

3.5 -14.8 FT SILTY SAND (SM): About 80% fine to medium sand; about 20%
non plastic fines, rapid dilatency, no dry strength, no toughness; maximum
size, medium sand; lense of caliche 13.5' to 14.2'; no reaction with HCl.

IN-PLACE CONDITION: dry, tan in color, homogeneous.

IN-PLACE UNIT WEIGHT AND MOISTURE FROM 6.0 ft.
Total: 96.7 lbs. / cu ft.,  2.5%. (92.6% relative compaction)
LAB TEST DATA: 89.8 % sand, 10.2 % fines, LL=NA, PI=NP, SPG=2.66
Maximum dry density =104.4 lbs. / cu ft., optimum water content = NA
Laboratory classification POORLY GRADED SAND WITH SILT (SP-SM).

GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)

SURFACE VEGETATION CONSISTS OF SAGEBRUSH.  DISCONTINUED HOLE DUE TO THE
LIMIT OF THE EQUIPMENT.
ABBREVIATION
NE= NOT ENCOUNTERED.

COMMENTS:

CLASSIFICATION AND DESCRIPTION OF MATERIAL

(SEE USBR 5000, 5005)D
E

P
T

H
SHEET 1 OF 1

PROJECT:  Navajo Gallup Water Supply Project

GROUND ELEVATION:  6639.5

METHOD OF EXPLORATION:  CASE 580N BACKHOE

LOGGED BY:  J. GILBERT

DATE EXCAVATED:  10/14/2014

CLASSIFICATION
GROUP
SYMBOL

FEATURE:  Reach 22

LOCATION:  WATER TREATMENT PLANT

COORDINATES:  N 1,968,234   E 2,734,589

APPROXIMATE DIMENSIONS:  12'x14'x14.8'

DEPTH TO WATER:   NE     DATE:  10/14/2014

% PLUS 3 in
(BY VOLUME)

3 -
5
in

5 -
12
in

PLUS
12
in

7-1336-A (1-86)
Bureau of Reclamation LOG OF TEST-PIT/HAND-AUGER NO. TPR21-14-B

1
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14.0 ft (6621.6)

Density taken
at 6.0 ft,

Corrosion
samples taken

at 10.0 ft

SM  0.0 to 14.0 ft SILTY SAND (SM): About 80% fine sand; about 20% nonplastic
fines with rapid dilatancy, no dry strength; maximum size, fine sand; no
reaction with HCl.

IN-PLACE CONDITION: Tan in color, dry, homogeneous.

IN-PLACE UNIT WEIGHT AND MOISTURE FROM 6.0 ft.
Total: 103.8 lbs. / cu ft.,  4.3%. (92.3% compaction)
LAB TEST DATA: 80.4 % sand, 19.6 % fines, LL=N/A, PI=NP, SPG=2.63
Maximum dry density = 112.5 lbs. / cu ft., optimum water content = 12.5%
Laboratory classification SILTY SAND (SM).

GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)

SURFACE VEGETATED WITH SAGE BRUSH AND GRASS. DISCONTINUED EXCAVATION DUE
TO LIMIT OF EQUIPMENT.
ABBREVIATION
NE= NOT ENCOUNTERED.

COMMENTS:

CLASSIFICATION AND DESCRIPTION OF MATERIAL

(SEE USBR 5000, 5005)D
E

P
T

H
SHEET 1 OF 1

PROJECT:  Navajo Gallup Water Supply Project

GROUND ELEVATION:  6635.6

METHOD OF EXPLORATION:  CASE 580N  BACKHOE

LOGGED BY:  J. GILBERT

DATE EXCAVATED:  7/31/2014

CLASSIFICATION
GROUP
SYMBOL

FEATURE:  Reach 22

LOCATION:  REACH 21 WATER TREATMENT PLANT

COORDINATES:  N 1,968,234   E 2,734,777

APPROXIMATE DIMENSIONS:  12'x14'x14'

DEPTH TO WATER:   NE     DATE:  7/31/2014

% PLUS 3 in
(BY VOLUME)

3 -
5
in

5 -
12
in

PLUS
12
in

7-1336-A (1-86)
Bureau of Reclamation LOG OF TEST-PIT/HAND-AUGER NO. TPR21-14-C
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4.8 ft (6627.2)

14.2 ft (6617.8)

Density taken
at 6.0 ft.

Corrosion
samples taken

at 10.0 ft.

SM

SP-SM
(visual) SM
(lab class)

0.0 to 4.8 ft SILTY SAND (SM): About 80% fine sand; about 20% nonplastic
fines with rapid dilatancy, no dry strength; maximum size, fine sand; no
reaction with HCl.

IN-PLACE CONDITION: Tan in color, dry, homogeneous.

GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)

4.8 to 14.2 FT POORLY GRADED SAND WITH SILT (SP-SM): About 90%
fine sand; about 10% nonplastic fines with slow dilatancy, low dry strength;
maximum size, fine sand; no reaction with HCl.

IN-PLACE CONDITION: tan in color, homogenous.

IN-PLACE UNIT WEIGHT AND MOISTURE FROM 6.0 ft.
Total: 77.8 lbs. / cu ft.,  3.0%. (64.8% compaction)
LAB TEST DATA: 77.3 % sand, 14.7 % fines, 8.0% gravels, LL=NA, PI=NP,
SPG=2.64
Maximum dry density =120.0 lbs. / cu ft., optimum water content = 11.2%
Laboratory classification SILTY SAND (SM).

GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)

SURFACE VEGETATED WITH SAGE BRUSH AND GRASS. DISCONTINUED EXCAVATION DUE
TO LIMIT OF EQUIPMENT.
ABBREVIATION
NE= NOT ENCOUNTERED.

COMMENTS:

CLASSIFICATION AND DESCRIPTION OF MATERIAL

(SEE USBR 5000, 5005)D
E

P
T

H
SHEET 1 OF 1

PROJECT:  Navajo Gallup Water Supply Project

GROUND ELEVATION:  6632.0

METHOD OF EXPLORATION:  CASE 580N BACKHOE

LOGGED BY:  J. GILBERT

DATE EXCAVATED:  10/14/2014

CLASSIFICATION
GROUP
SYMBOL

FEATURE:  Reach 22

LOCATION:  WATER TREATMENT PLANT

COORDINATES:  N 1,968,430   E 2,734,819

APPROXIMATE DIMENSIONS:  12'x16'x14.2'

DEPTH TO WATER:   NE     DATE:  10/14/2014

% PLUS 3 in
(BY VOLUME)

3 -
5
in

5 -
12
in

PLUS
12
in

7-1336-A (1-86)
Bureau of Reclamation LOG OF TEST-PIT/HAND-AUGER NO. TPR21-14-D

1
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13.0 ft (6622.7)

Density taken
at 6.0 ft.

Corrosion
samples taken

at 10.0 ft.

SM (visual)
SP-SM (lab

class.)

 0.0 to 13.0 ft SILTY SAND (SM): About 85% fine sand; about 15% nonplastic
fines with rapid dilatancy, no dry strength; maximum size, fine sand;  no
reaction with HCl.

IN-PLACE CONDITION: Tan in color, dry, homogeneous, root casts present.

IN-PLACE UNIT WEIGHT AND MOISTURE FROM 6.0 ft.
Total: 99.8 lbs. / cu ft.,  1.9%. (97.7% compaction)
LAB TEST DATA: 94.8 % sand, 5.2 % fines, LL=N/A, PI=NP, SPG=2.65
Maximum dry density =102.2 lbs. / cu ft., optimum water content = 15.0%
Laboratory classification POORLY GRADED SAND WITH SILT (SP-SM).

GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)

SURFACE VEGETATED WITH SAGE BRUSH AND GRASS. DISCONTINUED EXCAVATION DUE
TO LIMIT OF EQUIPMENT.
ABBREVIATION
NE= NOT ENCOUNTERED.

COMMENTS:

CLASSIFICATION AND DESCRIPTION OF MATERIAL

(SEE USBR 5000, 5005)D
E

P
T

H
SHEET 1 OF 1

PROJECT:  Navajo Gallup Water Supply Project

GROUND ELEVATION:  6635.7

METHOD OF EXPLORATION:  CASE 580N  BACKHOE

LOGGED BY:  J. GILBERT

DATE EXCAVATED:  7/31/2014

CLASSIFICATION
GROUP
SYMBOL

FEATURE:  Reach 22

LOCATION:  REACH 21 WATER TREATMENT PLANT

COORDINATES:  N 1,968,598   E 2,734,725

APPROXIMATE DIMENSIONS:  12'x14'x13'

DEPTH TO WATER:   NE     DATE:  7/31/2014

% PLUS 3 in
(BY VOLUME)

3 -
5
in

5 -
12
in

PLUS
12
in

7-1336-A (1-86)
Bureau of Reclamation LOG OF TEST-PIT/HAND-AUGER NO. TPR21-14-E
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10.5 ft (6625.2)

14.9 ft (6620.8)

Density taken
at 6.0 ft.

Corrosion
samples taken

at 10.0 ft.

SM

SP-SM

0.0 to 10.5 ft SILTY SAND (SM): About 80% fine sand; about 20% nonplastic
fines with rapid dilatancy, no dry strength; maximum size, fine sand; no
reaction with HCl.

IN-PLACE CONDITION: Tan in color, dry, homogeneous.

IN-PLACE UNIT WEIGHT AND MOISTURE FROM 6.0 ft.
Total: 100.1 lbs. / cu ft., 2.1%. (90.3% relative compaction)
LAB TEST DATA: 84.9% sand, 15.1 % fines, 0% gravels, LL=N/A, PI=NP,
SPG=2.64
Maximum dry density =110.9 lbs. / cu ft., optimum water content = N/A
Laboratory classification SILTY SAND (SM).

GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)

10.5 to 14.9 FT POORLY GRADED SAND WITH SILT (SP-SM): About 90%
fine sand; about 10% nonplastic fines with slow dilatancy, low dry strength;
maximum size, fine sand; no reaction with HCl.

IN-PLACE CONDITION: tan in color, homogeneous.

GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)

SURFACE VEGETATION CONSISTS OF SAGE BRUSH AND GRASSES.  DISCONTINUED HOLE
DUE TO LIMIT OF EQUIPMENT. NE = NOT ENCOUNTERED

COMMENTS:

CLASSIFICATION AND DESCRIPTION OF MATERIAL

(SEE USBR 5000, 5005)D
E

P
T

H
SHEET 1 OF 1

PROJECT:  Navajo Gallup Water Supply Project

GROUND ELEVATION:  6635.7

METHOD OF EXPLORATION:  CASE 580N BACKHOE

LOGGED BY:  J. GILBERT

DATE EXCAVATED:  10/15/2014

CLASSIFICATION
GROUP
SYMBOL

FEATURE:  Reach 22

LOCATION:  WATER TREATMENT PLANT

COORDINATES:  N 1,968,594   E 2,734,558

APPROXIMATE DIMENSIONS:  12'x15'x14.9'

DEPTH TO WATER:   NE     DATE:  10/15/2014

% PLUS 3 in
(BY VOLUME)

3 -
5
in

5 -
12
in

PLUS
12
in

7-1336-A (1-86)
Bureau of Reclamation LOG OF TEST-PIT/HAND-AUGER NO. TPR21-14-F
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14.9 ft (6615.0)

Density taken
at 6.0 ft.

Corrosion
samples taken

at 10.0 ft.

SM (visual)
SP-SM (lab

class)

0.0 to 14.9 ft SILTY SAND (SM): About 80% fine sand; about 20% nonplastic
fines with rapid dilatancy, no dry strength; maximum size, fine sand;  no
reaction with HCl.

IN-PLACE CONDITION: Tan in color, dry, homogeneous, root casts present.

IN-PLACE UNIT WEIGHT AND MOISTURE FROM 6.0 ft.
Total: 112.2 lbs. / cu ft.,  2.3%. (96.9% compaction)
LAB TEST DATA: 84.8 % sand, 11.6% fines, gravel, 3.6%, LL=N/A, PI=NP,
SPG=2.63
Maximum dry density =115.8 lbs. / cu ft., optimum water content = 12.5%
Laboratory classification POORLY GRADED SAND WITH SILT (SP-SM).

GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)

SURFACE VEGETATION CONSISTS OF SAGE BRUSH AND GRASSES.  DISCONTINUED HOLE
DUE TO LIMIT OF EQUIPMENT.
ABBREVIATION
NE= NOT ENCOUNTERED.

COMMENTS:

CLASSIFICATION AND DESCRIPTION OF MATERIAL

(SEE USBR 5000, 5005)D
E

P
T

H
SHEET 1 OF 1

PROJECT:  Navajo Gallup Water Supply Project

GROUND ELEVATION:  6629.9

METHOD OF EXPLORATION:  CASE 580N BACKHOE

LOGGED BY:  J. GILBERT

DATE EXCAVATED:  10/14/2014

CLASSIFICATION
GROUP
SYMBOL

FEATURE:  Reach 22

LOCATION:  WATER TREATMENT PLANT

COORDINATES:  N 1,968,440   E 2,735,069

APPROXIMATE DIMENSIONS:  12'x14'x14.9'

DEPTH TO WATER:   NE     DATE:  10/14/2014

% PLUS 3 in
(BY VOLUME)

3 -
5
in

5 -
12
in

PLUS
12
in

7-1336-A (1-86)
Bureau of Reclamation LOG OF TEST-PIT/HAND-AUGER NO. TPR21-14-G
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0.7 ft (6705.7)

6.5 ft (6699.9)

14.0 ft (6692.4)

In-Place
Density taken

at 6.0 ft.

Corrosion
samples taken

at 10.0 ft.

SM (visual)

s(CL) (visual)
SM (lab
class)

SM

0.0 to 0.7 ft SILTY SAND: About 80% fine sand; about 20% nonplastic fines
with slow dilatancy, low dry strength;  maximum size, fine sand; no reaction
with HCl.

IN-PLACE CONDITION: Tan in color, dry

GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)
0.7 to 6.5 ft SANDY LEAN CLAY: About 65% fines with medium to high
plasticity, medium toughness, medium to high dry strength; about 35% fine
sand; maximum size, fine sand;  no reaction with HCL

IN-PLACE CONDITION:  Tan in color, moist

IN-PLACE UNIT WEIGHT AND MOISTURE FROM 6.0 ft.
Total: 100.7 lbs. / cu ft., 3.0%. (91.3% compaction)
LAB TEST DATA: 82.8 % sand, 17.2 % fines, LL= N/A, PI= NP, SPG= 2.67
Maximum dry density =110.3 lbs. / cu ft., optimum water content = 13.4%
Laboratory classification is SILTY SAND

GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)
6.5 to 14.0 ft SILTY SAND: About 80% fine sand; about 20% nonplastic fines
with slow dilatancy, low dry strength; maximum size, fine sand; no reaction
with HCl.

IN-PLACE CONDITION: Tan in color, dry.

GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)

SURFACE VEGETATED WITH SAGE BRUSH, DISCONTINUED AT 14.0 FEET DUE TO LIMIT OF
EQUIPMENT.

COMMENTS:

CLASSIFICATION AND DESCRIPTION OF MATERIAL

(SEE USBR 5000, 5005)D
E

P
T

H
SHEET 1 OF 1

PROJECT:  Navajo Gallup Water Supply Project

GROUND ELEVATION:  6706.4

METHOD OF EXPLORATION:  CASE 580N BACKHOE

LOGGED BY:  J. GILBERT

DATE EXCAVATED:  7/29/2014

CLASSIFICATION
GROUP
SYMBOL

FEATURE:  Reach 22B

LOCATION:  PIPELINE

COORDINATES:  N 1,967,721   E 2,730,794

APPROXIMATE DIMENSIONS:  6.0' x  10.0' x 14.0'

DEPTH TO WATER:   NE     DATE:

% PLUS 3 in
(BY VOLUME)

3 -
5
in

5 -
12
in

PLUS
12
in

7-1336-A (1-86)
Bureau of Reclamation LOG OF TEST-PIT/HAND-AUGER NO. TPR22B-14-131
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16.0 ft (6711.8)

Density taken
at 6.0 ft,

Corrosion
samples taken

at 10.0 ft.

SP-SM
(visual) SM
(lab class)

0.0 to 16.0 ft POORLY GRADED SAND WITH SILT: About 90% fine sand;
about 10% nonplastic fines with rapid dilatancy, no dry strength; maximum
size, fine sand; weak reaction with HCl.

IN-PLACE CONDITION:  Tan in color, dry.

IN-PLACE UNIT WEIGHT AND MOISTURE FROM 6.0 ft.
Total: 96.2 lbs. / cu ft.  3.0% (84.5% compaction)
LAB TEST DATA: 80.8 % sand, 19.2 % fines, LL= NA, PI= NP, SPG= 2.64
Maximum dry density =113.8 lbs. / cu ft., optimum water content = 11.8%
Laboratory classification is SILTY SAND

GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)

SURFACE VEGETATED WITH SAGE BRUSH, DISCONTINUED AT 16.0 FEET DUE TO LIMIT OF
EQUIPMENT.

COMMENTS:

CLASSIFICATION AND DESCRIPTION OF MATERIAL

(SEE USBR 5000, 5005)D
E

P
T

H
SHEET 1 OF 1

PROJECT:  Navajo Gallup Water Supply Project

GROUND ELEVATION:  6727.8

METHOD OF EXPLORATION:  CASE 580N  BACKHOE

LOGGED BY:  J. GILBERT

DATE EXCAVATED:  7/29/2014

CLASSIFICATION
GROUP
SYMBOL

FEATURE:  Reach 22B

LOCATION:  PIPELINE

COORDINATES:  N 1,967,627   E 2,729,657

APPROXIMATE DIMENSIONS:  6.0' x  10.0' x 16.0'

DEPTH TO WATER:   NE     DATE:

% PLUS 3 in
(BY VOLUME)

3 -
5
in

5 -
12
in

PLUS
12
in

7-1336-A (1-86)
Bureau of Reclamation LOG OF TEST-PIT/HAND-AUGER NO. TPR22B-14-132
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5.0 ft (6780.1)

10.0 ft (6775.1)

In-Place
Density taken

at 6.0 ft.
Corrosion

samples taken
at 10.0 ft.

SM

s(CL) (visual)
SC (lab
class)

0.0 to 5.0 ft SILTY SAND: About 80% fine sand; about 20% nonplastic fines
with rapid dilatancy, no dry strength; no reaction with HCl.

IN-PLACE CONDITION: Tan to brown in color.

GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)

5.0 to 10.0 ft SANDY LEAN CLAY: About 55% fines with medium to high
plasticity, high toughness, medium to high dry strength; about 45% fine sand;
maximum size, fine sand; no reaction with HCL

IN-PLACE CONDITION:  Tan in color, moist.

IN-PLACE UNIT WEIGHT AND MOISTURE FROM 6.0 ft.
Total: 108.1 lbs. / cu ft.  6.5% (93.4% compaction)
LAB TEST DATA: 61.0 % sand, 39.0 % fines, LL= 25.0, PI= 9.7, SPG= NA
Maximum dry density =115.7 lbs. / cu ft., optimum water content = 12.8%
Laboratory classification is CLAYEY SAND

GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)

SURFACE VEGETATED WITH SAGE BRUSH, DISCONTINUED AT 10.0 FEET DUE TO LIMIT OF
EQUIPMENT.

COMMENTS:

CLASSIFICATION AND DESCRIPTION OF MATERIAL

(SEE USBR 5000, 5005)D
E

P
T

H
SHEET 1 OF 1

PROJECT:  Navajo Gallup Water Supply Project

GROUND ELEVATION:  6785.1

METHOD OF EXPLORATION:  CASE 580N BACKHOE

LOGGED BY:  J. GILBERT

DATE EXCAVATED:  7/29/2014

CLASSIFICATION
GROUP
SYMBOL

FEATURE:  Reach 22B

LOCATION:  PIPELINE

COORDINATES:  N 1,967,484   E 2,727,251

APPROXIMATE DIMENSIONS:  6.0' x 10.0' x 10.0'

DEPTH TO WATER:        DATE:

% PLUS 3 in
(BY VOLUME)

3 -
5
in

5 -
12
in

PLUS
12
in

7-1336-A (1-86)
Bureau of Reclamation LOG OF TEST-PIT/HAND-AUGER NO. TPR22B-14-134
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9.5 ft (6802.6)

14.2 ft (6797.9)

In-Place
Density taken

at 6.0 ft.

 Corrosion
samples taken

at 10.0 ft.

SM

s(CL)

t0.0 to 9.5 ft SILTY SAND: About 80% fine sand; about 20% nonplastic fines
with rapid dilatancy, no dry strength; trace of coarse gravel, max size 60 mm;
no reaction with HCl.

IN-PLACE CONDITION: Tan to brown in color.

IN-PLACE UNIT WEIGHT AND MOISTURE FROM 6.0 ft.
Total: 93.0 lbs. / cu ft.,  4.1%. (78.5% compaction)
LAB TEST DATA: 60.8 % sand, 39.1 % fines, 0.1% gravel, LL= N/A, PI= NP,
SPG= 2.63
Maximum dry density = 118.5 lbs. / cu ft., optimum water content = 11.5%
Laboratory classification is SILTY SAND

GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)

9.5 to 14.2 SANDY LEAN CLAY: About 55% fines with medium to high
plasticity, high toughness, medium to high dry strength; about 45% fine sand;
maximum size, fine sand;  no reaction with HCL.

IN-PLACE CONDITION:  Tan in color, moist

GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)

SURFACE VEGETATED WITH SAGE BRUSH AND PRICKLY PEAR CACTUS. DISCONTINUED
EXCAVATION DUE TO LIMIT OF EQUIPMENT.

COMMENTS:

CLASSIFICATION AND DESCRIPTION OF MATERIAL

(SEE USBR 5000, 5005)D
E

P
T

H
SHEET 1 OF 1

PROJECT:  Navajo Gallup Water Supply Project

GROUND ELEVATION:  6812.1

METHOD OF EXPLORATION:  CASE 580N BACKHOE

LOGGED BY:  J. GILBERT

DATE EXCAVATED:  7/29/2014

CLASSIFICATION
GROUP
SYMBOL

FEATURE:  Reach 22B

LOCATION:  PIPELINE

COORDINATES:  N 1,967,307   E 2,726,000

APPROXIMATE DIMENSIONS:  12'x14'x14.2'

DEPTH TO WATER:   NE     DATE:

% PLUS 3 in
(BY VOLUME)

3 -
5
in

5 -
12
in

PLUS
12
in

7-1336-A (1-86)
Bureau of Reclamation LOG OF TEST-PIT/HAND-AUGER NO. TPR22B-14-135
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9.5 ft (6834.8)

12.0 ft (6832.3)

14.3 ft (6830.0)

In-Place
Density taken

at 6.0 ft.

Corrosion
samples taken

at 10.0 ft.

SM

SM

SM

0.0 to 9.5 ft SILTY SAND: About 80% fine sand; about 20% nonplastic fines
with rapid dilatancy, no dry strength; no reaction with HCl.

IN-PLACE CONDITION: Tan to brown in color, dry, roots throughout.

IN-PLACE UNIT WEIGHT AND MOISTURE FROM 6.0 ft.
Total: 97.7 lbs. / cu ft.,  2.4%. (91.2% compaction)
LAB TEST DATA: 85.5 % sand, 14.5 % fines, LL= N/A, PI= NP, SPG= 2.64
Maximum dry density = 107.1 lbs. / cu ft., optimum water content = 13.1%
Laboratory classification is SILTY SAND

GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)

9.5 to 12.0 ft SILTY SAND: About 65% fine to medium sand; about 35%
medium plastic fines, medium dry strength, medium to low toughness, rapid
dilatancy; no reaction to HCl.

N-PLACE CONDITION: Tan to brown in color, dry, roots throughout.

GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)
12.0 to 14.3 ft SILTY SAND: About 80% fine sand; about 20% nonplastic fines
with rapid dilatancy, no dry strength; no reaction with HCl.

IN-PLACE CONDITION: Tan to brown in color, dry, roots throughout.

GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)

SURFACE VEGETATED WITH SAGE BRUSH AND GRASS. DISCONTINUED EXCAVATION DUE
TO LIMIT OF EQUIPMENT, IN-PLACE DENSITY TAKEN AT 6.0 FEET.

COMMENTS:

CLASSIFICATION AND DESCRIPTION OF MATERIAL

(SEE USBR 5000, 5005)D
E

P
T

H
SHEET 1 OF 1

PROJECT:  Navajo Gallup Water Supply Project

GROUND ELEVATION:  6844.3

METHOD OF EXPLORATION:  CASE 580N  BACKHOE

LOGGED BY:  J. GILBERT

DATE EXCAVATED:  7/28/2014

CLASSIFICATION
GROUP
SYMBOL

FEATURE:  Reach 22B

LOCATION:  PIPELINE

COORDINATES:  N 1,967,301   E 2,724,803

APPROXIMATE DIMENSIONS:  12'x14'x14.3'

DEPTH TO WATER:   NE     DATE:

% PLUS 3 in
(BY VOLUME)

3 -
5
in

5 -
12
in

PLUS
12
in

7-1336-A (1-86)
Bureau of Reclamation LOG OF TEST-PIT/HAND-AUGER NO. TPR22B-14-136
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14.0 ft (6926.3)

 In-Place
Density taken

at 6.0 ft.
Corrosion

samples taken
at 10.0 ft.

SM  (visual)
SP-SM (lab

class)

0.0 to 14.0 ft SILTY SAND: About 80% fine sand; about 20% nonplastic fines
with slow dilatancy, low dry strength; maximum size, fine sand; no reaction
with HCl.

IN-PLACE CONDITION: Tan in color, dry.

IN-PLACE UNIT WEIGHT AND MOISTURE FROM 6.0 ft.
Total: 100.7 lbs. / cu ft.,  2.4%. (93.9% compaction)
LAB TEST DATA: 90.9 % sand, 9.1 % fines, LL= N/A, PI= NP, SPG= 2.65
Maximum dry density = 107.2 lbs. / cu ft., optimum water content = 12.0%
Laboratory classification is POORLY GRADED SAND WITH SILT

GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)

SURFACE VEGETATED WITH SAGE BRUSH AND GRASS. DISCONTINUED EXCAVATION DUE
TO LIMIT OF EQUIPMENT AT 14.0 FEET

COMMENTS:

CLASSIFICATION AND DESCRIPTION OF MATERIAL

(SEE USBR 5000, 5005)D
E

P
T

H
SHEET 1 OF 1

PROJECT:  Navajo Gallup Water Supply Project

GROUND ELEVATION:  6940.3

METHOD OF EXPLORATION:  CASE 580N BACKHOE

LOGGED BY:  J. GILBERT

DATE EXCAVATED:  7/28/2014

CLASSIFICATION
GROUP
SYMBOL

FEATURE:  Reach 22B

LOCATION:  PIPELINE

COORDINATES:  N 1,966,981   E 2,722,308

APPROXIMATE DIMENSIONS:  12'x14'x14'

DEPTH TO WATER:   NE     DATE:

% PLUS 3 in
(BY VOLUME)

3 -
5
in

5 -
12
in

PLUS
12
in

7-1336-A (1-86)
Bureau of Reclamation LOG OF TEST-PIT/HAND-AUGER NO. TPR22B-14-138
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2.9 ft (6962.3)

8.6 ft (6956.6)

SM

CLAYSTONE

0.0 to 2.9 ft SILTY SAND: About 80% fine sand; about 20% nonplastic fines
with rapid dilatancy, no dry strength; no reaction with HCl.

IN-PLACE CONDITION: Tan to brown in color, dry, roots throughout.

GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)

2.9 to 8.6 ft CLAYSTONE: Dark grey in color, very soft (H7), very intensely
weathered to decomposed (W8-W9); no reaction with HCl.

GEOLOGIC INTERPRETATION: Tertiary Nacimiento Formation (Tn)

SURFACE VEGETATED WITH SAGE BRUSH AND GRASS. DISCONTINUED EXCAVATION DUE
TO ENCOUNTERING BEDROCK

COMMENTS:

CLASSIFICATION AND DESCRIPTION OF MATERIAL

(SEE USBR 5000, 5005)D
E

P
T

H
SHEET 1 OF 1

PROJECT:  Navajo Gallup Water Supply Project

GROUND ELEVATION:  6965.2

METHOD OF EXPLORATION:  CASE 580N BACKHOE

LOGGED BY:  J. GILBERT

DATE EXCAVATED:  7/28/2014

CLASSIFICATION
GROUP
SYMBOL

FEATURE:  Reach 22B

LOCATION:  PIPELINE

COORDINATES:  N 1,967,422   E 2,721,546

APPROXIMATE DIMENSIONS:  12'x14'x8.6'

DEPTH TO WATER:   NE     DATE:

% PLUS 3 in
(BY VOLUME)

3 -
5
in

5 -
12
in

PLUS
12
in

7-1336-A (1-86)
Bureau of Reclamation LOG OF TEST-PIT/HAND-AUGER NO. TPR22B-14-139
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BUREAU OF RECLAMATION
Hole # CPT21-14-A Cone # DSA1142 Date/Time 9/6/2014 9:15:53 AM

Project NGWSP Location REACH 21 Operator L ROBINSON

Station Offset Elevation

Northing Easting

Total Depth 10.1' Fs>13
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10

 0  400 
Tip Resistance 

 Qc TSF  0  14 
Local Friction 

 Fs TSF -1  4 
Pore Pressure  

 Pw PSI  0  300 
SPT N*

60% Hammer  0  30 
Resistivity     
   (ohm-m)      0 12

1 -   sensitive fine grained   

2 -      organic material      

3 -            clay            

4 -     silty clay to clay     

5 -  clayey silt to silty clay 

6 -  sandy silt to clayey silt 

7 -  silty sand to sandy silt  

8 -     sand to silty sand     

9 -            sand            

10 -    gravelly sand to sand   

11 - very stiff fine grained (*)

12 -   sand to clayey sand (*)  

CPT DATA

D
E

P
TH

(ft
)

SO
IL

B
E

H
A

V
IO

R
TY

PE
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BUREAU OF RECLAMATION
Hole # CPT21-14-B Cone # DSA0739 Date/Time 9/6/2014 11:47:19 AM

Project NGWSP Location REACH 21 Operator L ROBINSON

Station Offset Elevation

Northing Easting

Total Depth 50.7' Fs>12 Inc>12

0
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50

60

 0  300 
Tip Resistance 

 Qc TSF  0  9 
Local Friction 

 Fs TSF -5  45 
Pore Pressure  

 Pw PSI  0  140 
SPT N*

60% Hammer 0 12

1 -   sensitive fine grained   

2 -      organic material      

3 -            clay            

4 -     silty clay to clay     

5 -  clayey silt to silty clay 

6 -  sandy silt to clayey silt 

7 -  silty sand to sandy silt  

8 -     sand to silty sand     

9 -            sand            

10 -    gravelly sand to sand   

11 - very stiff fine grained (*)

12 -   sand to clayey sand (*)  

CPT DATA

D
E

P
TH

(ft
)

SO
IL
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E
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BUREAU OF RECLAMATION
Hole # CPT21-14-C Cone # DSA1142 Date/Time 9/6/2014 12:57:12 PM

Project NGWSP Location REACH 21 Operator L ROBINSON

Station Offset Elevation

Northing Easting

Total Depth 22.3' POPPING NOISE

0
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 0  350 
Tip Resistance 

 Qc TSF  0  12 
Local Friction 

 Fs TSF  0  14 
Pore Pressure  

 Pw PSI  0  200 
SPT N*

60% Hammer  0  140 
Resistivity     
   (ohm-m)      0 12

1 -   sensitive fine grained   

2 -      organic material      

3 -            clay            

4 -     silty clay to clay     

5 -  clayey silt to silty clay 

6 -  sandy silt to clayey silt 

7 -  silty sand to sandy silt  

8 -     sand to silty sand     

9 -            sand            

10 -    gravelly sand to sand   

11 - very stiff fine grained (*)

12 -   sand to clayey sand (*)  
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D
E

P
TH

(ft
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BUREAU OF RECLAMATION
Hole # CPT21-14-D Cone # DSA1142 Date/Time 9/7/2014 10:00:02 AM

Project NGWSP Location REACH 21 Operator L ROBINSON

Station Offset Elevation

Northing Easting

Total Depth 46.4' Qc>500 Fs>12
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 0  600 
Tip Resistance 

 Qc TSF  0  9 
Local Friction 

 Fs TSF -10  70 
Pore Pressure  

 Pw PSI  0  180 
SPT N*

60% Hammer  0  140 
Resistivity     
   (ohm-m)      0 12

1 -   sensitive fine grained   

2 -      organic material      

3 -            clay            

4 -     silty clay to clay     

5 -  clayey silt to silty clay 

6 -  sandy silt to clayey silt 

7 -  silty sand to sandy silt  

8 -     sand to silty sand     

9 -            sand            

10 -    gravelly sand to sand   

11 - very stiff fine grained (*)

12 -   sand to clayey sand (*)  
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D
E

P
TH

(ft
)
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BUREAU OF RECLAMATION
Hole # CPT21-14-E Cone # DSA1142 Date/Time 9/7/2014 8:32:14 AM

Project NGWSP Location REACH 21 Operator L ROBINSON

Station Offset Elevation

Northing Easting

Total Depth 41' Fs>12

0
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 0  400 
Tip Resistance 

 Qc TSF  0  12 
Local Friction 

 Fs TSF -50  500 
Pore Pressure  

 Pw PSI  0  200 
SPT N*

60% Hammer  0  120 
Resistivity     
   (ohm-m)      0 12

1 -   sensitive fine grained   

2 -      organic material      

3 -            clay            

4 -     silty clay to clay     

5 -  clayey silt to silty clay 

6 -  sandy silt to clayey silt 

7 -  silty sand to sandy silt  

8 -     sand to silty sand     

9 -            sand            

10 -    gravelly sand to sand   

11 - very stiff fine grained (*)

12 -   sand to clayey sand (*)  
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BUREAU OF RECLAMATION
Hole # CPT21-14-F Cone # DSA1142 Date/Time 9/7/2014 12:27:47 PM

Project NGWSP Location REACH 21 Operator L ROBINSON

Station Offset Elevation

Northing Easting

Total Depth 48.4' Fs>12

0
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 0  400 
Tip Resistance 

 Qc TSF  0  12 
Local Friction 

 Fs TSF -20  200 
Pore Pressure  

 Pw PSI  0  180 
SPT N*

60% Hammer  0  90 
Resistivity     
   (ohm-m)      0 12

1 -   sensitive fine grained   

2 -      organic material      

3 -            clay            

4 -     silty clay to clay     

5 -  clayey silt to silty clay 

6 -  sandy silt to clayey silt 

7 -  silty sand to sandy silt  

8 -     sand to silty sand     

9 -            sand            

10 -    gravelly sand to sand   

11 - very stiff fine grained (*)

12 -   sand to clayey sand (*)  
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(ft
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BUREAU OF RECLAMATION
Hole # CPT21-14-G Cone # DSA1142 Date/Time 9/7/2014 1:13:26 PM

Project NGWSP Location REACH 21 Operator L ROBINSON

Station Offset Elevation

Northing Easting

Total Depth 46.3' Qc>700

0
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50

 0  400 
Tip Resistance 

 Qc TSF  0  9 
Local Friction 

 Fs TSF -20  120 
Pore Pressure  

 Pw PSI  0  180 
SPT N*

60% Hammer  0  60 
Resistivity     
   (ohm-m)      0 12

1 -   sensitive fine grained   

2 -      organic material      

3 -            clay            

4 -     silty clay to clay     

5 -  clayey silt to silty clay 

6 -  sandy silt to clayey silt 

7 -  silty sand to sandy silt  

8 -     sand to silty sand     

9 -            sand            

10 -    gravelly sand to sand   

11 - very stiff fine grained (*)

12 -   sand to clayey sand (*)  
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BUREAU OF RECLAMATION
Hole # CPT22B-14-38 Cone # DSA0739 Date/Time 9/8/2014 11:59:08 AM

Project NGWSP Location REACH 22B Operator L ROBINSON

Station Offset Elevation

Northing Easting

Total Depth 35' Fs>12
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 0  500 
Tip Resistance 

 Qc TSF  0  12 
Local Friction 

 Fs TSF -100  600 
Pore Pressure  

 Pw PSI  0  180 
SPT N*

60% Hammer 0 12

1 -   sensitive fine grained   

2 -      organic material      

3 -            clay            

4 -     silty clay to clay     

5 -  clayey silt to silty clay 

6 -  sandy silt to clayey silt 

7 -  silty sand to sandy silt  

8 -     sand to silty sand     

9 -            sand            

10 -    gravelly sand to sand   

11 - very stiff fine grained (*)

12 -   sand to clayey sand (*)  

CPT DATA

D
E

P
TH

(ft
)

SO
IL

B
E

H
A

V
IO

R
TY

PE

CMagalong
Typewritten Text
G61



BUREAU OF RECLAMATION
Hole # CPT22B-14-39 Cone # DSA0739 Date/Time 9/8/2014 1:35:48 PM

Project NGWSP Location REACH 22B Operator L ROBINSON

Station Offset Elevation

Northing Easting

Total Depth 25'

0
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 0  500 
Tip Resistance 

 Qc TSF  0  9 
Local Friction 

 Fs TSF -1  9 
Pore Pressure  

 Pw PSI  0  120 
SPT N*

60% Hammer 0 12

1 -   sensitive fine grained   

2 -      organic material      

3 -            clay            

4 -     silty clay to clay     

5 -  clayey silt to silty clay 

6 -  sandy silt to clayey silt 

7 -  silty sand to sandy silt  

8 -     sand to silty sand     

9 -            sand            

10 -    gravelly sand to sand   

11 - very stiff fine grained (*)

12 -   sand to clayey sand (*)  
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(ft
)
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BUREAU OF RECLAMATION
Hole # CPT22B-14-43 Cone # DSG1028 Date/Time 7/28/2014 3:42:45 PM

Project NGWSP Location REACH 22B Operator L ROBINSON

Station ADJACENT TO Offset TEST PIT 134 Elevation

Northing Easting

Total Depth 7.5'Qc>500 Fs>12
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 0  450 
Tip Resistance 

 Qc TSF  0  12 
Local Friction 

 Fs TSF -1  3 
Pore Pressure  

 Pw PSI  0  180 
SPT N*

60% Hammer 0 12

1 -   sensitive fine grained   

2 -      organic material      

3 -            clay            

4 -     silty clay to clay     

5 -  clayey silt to silty clay 

6 -  sandy silt to clayey silt 

7 -  silty sand to sandy silt  

8 -     sand to silty sand     

9 -            sand            

10 -    gravelly sand to sand   

11 - very stiff fine grained (*)

12 -   sand to clayey sand (*)  
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BUREAU OF RECLAMATION
Hole # CPT22B-14-44 Cone # DSG1028 Date/Time 7/28/2014 1:44:33 PM

Project NGWSP Location REACH 22B Operator L ROBINSON

Station ADJACENT TO Offset TEST PIT 136 Elevation

Northing Easting

Total Depth 19.8' Qc>500 Fs>6

0

2

4

6

8

10

12

14

16

18

20

 0  600 
Tip Resistance 

 Qc TSF  0  9 
Local Friction 

 Fs TSF -1  4 
Pore Pressure  

 Pw PSI  0  120 
SPT N*

60% Hammer 0 12

1 -   sensitive fine grained   

2 -      organic material      

3 -            clay            

4 -     silty clay to clay     

5 -  clayey silt to silty clay 

6 -  sandy silt to clayey silt 

7 -  silty sand to sandy silt  

8 -     sand to silty sand     

9 -            sand            

10 -    gravelly sand to sand   

11 - very stiff fine grained (*)

12 -   sand to clayey sand (*)  
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BUREAU OF RECLAMATION
Hole # CPT22B-14-45 Cone # DSG1028 Date/Time 7/28/2014 11:34:15 AM

Project NGWSP Location REACH 22B Operator L ROBINSON

Station Offset Elevation

Northing Easting

9.6' Fs>12

Total Depth

0

1

2

3

4

5

6

7

8

9

10

 0  250 
Tip Resistance 

 Qc TSF  0  12 
Local Friction 

 Fs TSF -2  2 
Pore Pressure  

 Pw PSI  0  250 
SPT N*

60% Hammer 0 12

1 -   sensitive fine grained   

2 -      organic material      

3 -            clay            

4 -     silty clay to clay     

5 -  clayey silt to silty clay 

6 -  sandy silt to clayey silt 

7 -  silty sand to sandy silt  

8 -     sand to silty sand     

9 -            sand            

10 -    gravelly sand to sand   

11 - very stiff fine grained (*)

12 -   sand to clayey sand (*)  

CPT DATA
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(ft
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TEST PIT NUMBER 
(DHR22B-14-129) 

DEPTH – feet 

CLASSIFICATION 
SYMBOL 

F
IN

E
S

 

SAND  #200 (.074mm)            
to #4 (4.76mm) 

GRAVEL #4 (4.76mm)           
to 3" (76.2mm) 

COBBLES  3" (76.2mm)             
to 5" (127mm) 

OVERSIZE  Larger         
than  5" (127mm) 

LIQUID  LIMIT - % 

PLASTICITY INDEX - % 

SHRINKAGE LIMIT - % 

SPECIFIC GRAVITY 
MINUS NO.4 

SPECIFIC GRAVITY  
PLUS NO. 4 BULK 

APPARENT 

ABSORPTION - % 

FILL WATER CONTENT % 
MINUS No. 4  

FILL WATER CONTENT % 
PLUS No. 4 

 

 

 

SMALLER THAN   
0.005 mm 

0.005 to 0.074 mm 

 

S
P

T
# 

1 
3.

5 
– 

5.
0 

S
P

-S
M

 
5.

5 
5.

1 
89

.4
 

0 
0 

0 
- 

N
P

 
- 

2.
63

 
- 

- 
- 

1.
6 

 
 

 
 

S
P

T
# 

2 
6.

0 
– 

7.
5 

S
P

-S
M

 
6.

0 
3.

2 
90

.8
 

0 
0 

0 
- 

N
P

 
- 

2.
65

 
- 

- 
- 

2.
4 

 
 

 
 

S
P

T
# 

3 
8.

5 
– 

10
.0

 
S

M
 

8.
0 

8.
3 

83
.7

 
0 

0 
0 

- 
N

P
 

- 
2.

62
 

- 
- 

- 
3.

0 
 

 
 

 

S
P

T
# 

4 
11

.0
 –

 1
2.

5 
S

M
 

11
.4

 
4.

8 
83

.8
 

0 
0 

0 
- 

N
P

 
- 

2.
65

 
- 

- 
- 

2.
2 

 
 

 
 

S
P

T
# 

5 
13

.5
 –

 1
5.

0 
s(

C
L

) 
32

.6
 

21
.8

 
45

.6
 

0 
0 

0 
32

.6
 

16
.2

 
- 

2.
60

 
- 

- 
- 

8.
8 

 
 

 
 

S
P

T
# 

6 
16

.0
 –

 1
7.

5 
S

C
 

22
.2

 
27

.5
 

50
.3

 
0 

0 
0 

24
.1

 
9.

5 
- 

2.
57

 
- 

- 
- 

5.
4 

 
 

 
 

S
P

T
# 

7 
18

.5
 –

 2
0.

0 
S

M
 

12
.5

 
8.

4 
79

.1
 

0 
0 

0 
- 

N
P

 
- 

2.
64

 
- 

- 
- 

3.
1 
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P
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23

.5
 –

 2
5.
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S

M
 

12
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6.

7 
78

.8
 

2.
5 

0 
0 

- 
N

P
 

- 
2.

62
 

2.
42

 
- 

5.
1 

3.
4 
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TEST PIT NUMBER 
(DHR22B-14-133) 

DEPTH – feet 

CLASSIFICATION 
SYMBOL 

F
IN

E
S

 

SAND  #200 (.074mm)            
to #4 (4.76mm) 

GRAVEL #4 (4.76mm)           
to 3" (76.2mm) 

COBBLES  3" (76.2mm)             
to 5" (127mm) 

OVERSIZE  Larger         
than  5" (127mm) 

LIQUID  LIMIT - % 

PLASTICITY INDEX - % 

SHRINKAGE LIMIT - % 

SPECIFIC GRAVITY 
MINUS NO.4 

SPECIFIC GRAVITY  
PLUS NO. 4 BULK 

APPARENT 

ABSORPTION - % 

 DRY DENSITY - pcf 

FILL WATER CONTENT % 
MINUS NO.4 

FILL WATER CONTENT % 
PLUS NO.4 

 

 

SMALLER THAN   
0.005 mm 

0.005 to 0.074 mm 

 

S
P

T
# 

1 
3.

0 
– 

4.
5 

S
C

 
16

.9
 

13
.0

 
70

.1
 

0 
0 

0 
21

.7
 

7.
3 

- 
2.

60
 

- 
- 

- 
- 

3.
4 

- 
 

 

S
P

T
# 

2 
5.

5 
– 

7.
0 

S
C

 
23

.0
 

14
.0

 
63

.0
 

0 
0 

0 
27

.4
 

14
.0

 
- 

2.
64

 
- 

- 
- 

- 
5.

4 
- 

 
 

S
P

T
# 

3 
8.

0 
– 

9.
5 

S
M

 
15

.9
 

10
.9

 
73

.2
 

0 
0 

0 
- 

N
P

 
- 

2.
63

 
- 

- 
- 

- 
3.

8 
- 

 
 

S
P

T
# 

4 
10

.5
 –

 1
2.

0 
S

M
 

15
.4

 
9.

5 
75

.1
 

0 
0 

0 
- 

N
P

 
- 

2.
65

 
- 

- 
- 

- 
3.

5 
- 

 
 

S
P

T
# 

5 
13

.0
 –

 1
4.

5 
S

M
 

13
.4

 
9.

9 
76

.7
 

0 
0 

0 
- 

N
P

 
- 

2.
65

 
- 

- 
- 

- 
2.

8 
- 

 
 

S
P

T
# 

6 
15

.5
 –

 1
7.

0 
S

M
 

17
.1

 
10

.9
 

72
.0

 
0 

0 
0 

- 
N

P
 

- 
2.

66
 

- 
- 

- 
- 

3.
6 

- 
 

 

S
P

T
# 

7 
18

.0
 –

 1
9.

5 
S

P
-S

M
 

5.
0 

3.
8 

91
.2

 
0 

0 
0 

- 
N

P
 

- 
2.

66
 

- 
- 

- 
- 

1.
8 

- 
 

 

S
P

T
# 

8 
20

.5
 –

 2
2.
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S

P
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M
 

5.
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6.
6 

88
.4

 
0 

0 
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- 
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P
 

- 
2.

64
 

- 
- 
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1.
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- 
 

 

S
P
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23

.0
 –

 2
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M
 

16
.5

 
10

.4
 

73
.1
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0 
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- 
2.

63
 

- 
- 

- 
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4.
0 

- 
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TEST PIT NUMBER 
 

(DHR22B-14-137) 

DEPTH – feet 

CLASSIFICATION 
SYMBOL 

F
IN

E
S

 

SAND  #200 (.074mm)            
to #4 (4.76mm) 

GRAVEL #4 (4.76mm)           
to 3" (76.2mm) 

COBBLES  3" (76.2mm)             
to 5" (127mm) 

OVERSIZE  Larger         
than  5" (127mm) 

LIQUID  LIMIT - % 

PLASTICITY INDEX - % 

SHRINKAGE LIMIT - % 

SPECIFIC GRAVITY 
MINUS NO.4 

SPECIFIC GRAVITY  
PLUS NO. 4 BULK 

APPARENT 

ABSORPTION - % 

FILL WATER CONTENT% 
MINUS No. 4  

FILL WATER CONTENT% 
PLUS No. 4 

 

 

 

SMALLER THAN   
0.005 mm 

0.005 to 0.074 mm 

 

S
P

T
# 

1 
3.

5 
– 

5.
0 

S
M

 
10

.8
 

12
.8

 
74

.7
 

1.
7 

0 
0 

- 
N

P
 

- 
2.

65
 

2.
52

 
- 

3.
3 

2.
6 

- 
 

 
 

S
P

T
# 

2 
6.

0 
– 

7.
5 

s(
C

L
) 

36
.9

 
29

.7
 

33
.4

 
0 

0 
0 

39
.3

 
24

.2
 

- 
2.

57
 

- 
- 

- 
9.

2 
- 

 
 

 

S
P

T
# 

3 
8.

5 
– 

10
.0

 
C

L
 

37
.7

 
49

.4
 

12
.9

 
0 

0 
0 

41
.8

 
26

.3
 

11
.0

 
2.

57
 

- 
- 

- 
10

.2
 

- 
 

 
 

S
P

T
# 

4 
11

.0
 –

 1
2.

5 
C

L
 

37
.2

 
53

.9
 

8.
9 

0 
0 

0 
41

.7
 

20
.6

 
11

.2
 

2.
58

 
- 

- 
- 

10
.4

 
- 

 
 

 

S
P

T
# 

5 
13

.5
 –

 1
4.

3 
s(

C
L

) 
34

.8
 

28
.8

 
36

.4
 

0 
0 

0 
33

.8
 

19
.9

 
- 

2.
60

 
- 

- 
- 

7.
7 

- 
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M
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T
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E
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TEST PIT NUMBER 

DEPTH – feet 

CLASSIFICATION 
SYMBOL 

F
IN

E
S

 

SAND  #200 (.074mm)            
to #4 (4.76mm) 

GRAVEL #4 (4.76mm)           
to 3" (76.2mm) 

COBBLES  3" (76.2mm)             
to 5" (127mm) 

OVERSIZE  Larger         
than  5" (127mm) 

LIQUID  LIMIT - % 

PLASTICITY INDEX - % 

SHRINKAGE LIMIT - % 

DRY DENSITY - PCF 

FILL WATER 
CONTENT -% 

SPECIFIC GRAVITY      
PLUS NO. 4 

SPECIFIC GRAVITY 
MINUS NO.4 

 MAXIMUM DRY  
DENSITY - pcf 

OPTIMUM  WATER 
CONTENT - % 

PENETRATION    
RESISTANCE  psi 

D-Value % 

SMALLER THAN   
0.005 mm 

0.005 to 0.074 mm 
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.0

 
6.

2 
82

.8
 

0 
0 

0 
N

A
 

N
P

 
- 

10
0.

7 
3.

0 
- 

2.
67

 
11

0.
3 

13
.4

 
- 

91
.3

 

T
P

R
22

B
-1

4-
13

2 
6.

0 
S

M
 

8.
0 

11
.2

 
80

.8
 

0 
0 

0 
N

A
 

N
P

 
- 

96
.2

 
3.

0 
- 

2.
64

 
11

3.
8 

11
.8

 
60

0 
84

.5
 

T
P

R
22

B
-1

4-
13

4 
6.

0 
S

C
 

26
.7

 
12

.3
 

61
.0

 
0 

0 
0 

25
.0

 
9.

7 
- 

10
8.

1 
6.

5 
- 

2.
66

 
11

5.
7 

12
.8

 
52

0 
93

.4
 

T
P

R
22

B
-1

4-
13

5 
6.

0 
S

M
 

17
.4

 
21

.7
 

60
.8

 
0.

1 
0 

0 
N

A
 

N
P

 
- 

93
.0

 
4.

1 
2.

55
 

2.
63

 
11

8.
5 

11
.5

 
- 

78
.5
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P
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22

B
-1

4-
13

6 
6.

0 
S

M
 

8.
0 

6.
5 

85
.5

 
0 

0 
0 
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A

 
N

P
 

- 
97

.7
 

2.
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- 
2.

64
 

10
7.
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13

.1
 

43
3 

91
.2
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2.
6 
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65
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7.
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