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Plant Vogtle Boreholes B-1002 & B-1002A
Source to Receiver and Receiver to Receiver Analysis
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Figure A-1.  Boring B-1002 and B-1002A, R1 - R2 high resolution analysis 

and S - R1 quality assurance analysis P- and SH-wave data
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Depth Vs Vp Depth Vs Vp Depth Vs Vp

(ft) (ft/sec) (ft/sec) (ft) (ft/sec) (ft/sec) (ft) (ft/sec) (ft/sec) 

8.5 1030 1490 108.6 2360 6660 190.6 1740 5740 
10.2 1120 1620 110.2 2640 7130 192.3 1640 5710 
11.8 1390 2360 111.9 2740 6970 193.9 1570 5540 
13.5 1580 3170 113.5 2650 7180 195.5 1590 5660 
15.1 1420 2780 115.2 2500 6660 197.2 1550 5590 
16.7 1320 2320 116.8 2500 6660 198.8 1460 5540 
18.4 1170 1940 118.4 2480 6700 200.5 1460 5560 
20.0 1100 1880 120.1 2600 6660 202.1 1460 5590 
21.7 1020 1710 121.7 2710 6220 203.7 1490 5540 
23.3 950 1540 123.4 2710 6180 205.4 1490 5590 
24.9 900 1460 125.0 2740 6700 207.0 1350 5440 
26.6 860 1510 126.6 2760 6850 208.7 1150 5410 
28.2 810 1840 128.3 2760 6850 210.3 1100 5290 
29.9 770 2040 129.9 2860 6490 211.9 1090 5360 
31.5 720 2400 131.6 2990 6680 213.6 1080 5350 
33.1 720 2990 133.2 3020 6760 215.2 1050 5260 
34.8 730 3600 134.8 3090 6790 216.9 1140 5350 
36.4 740 4110 136.5 2950 6900 218.5 1260 5400 
38.1 760 3460 138.1 2890 7010 220.1 1280 5510 
39.7 790 2650 139.8 2860 6970 221.8 1300 5500 
41.3 830 2340 141.4 2680 6970 223.4 1350 5540 
43.0 840 1990 143.0 2630 6970 225.1 1390 5650 
44.6 860 1730 144.7 2550 6660 226.7 1490 5770 
46.3 870 1800 146.3 2520 6720 228.4 1540 5760 
47.9 850 1930 148.0 2500 6450 230.0 1460 5690 
49.5 850 1940 149.6 2500 6660 231.6 1380 5620 
51.2 850 1920 151.3 2500 6610 233.3 1420 5660 
52.8 850 1810 152.9 2600 6570 234.9 1360 5730 
54.5 850 1770 154.5 2630 6570 236.6 1460 5810 
56.1 860 1650 156.2 2630 6610 238.2 1630 5890 
57.7 870 1600 157.8 2820 6920 239.8 1840 6170 
59.4 850 1550 159.5 2650 6760 241.5 1840 6300 
61.0 850 1590 161.1 2300 6530 243.1 1810 6300 
62.7 810 1510 162.7 2110 6350 244.8 1940 6310 
64.3 810 1440 164.4 1850 6090 246.4 1990 6310 
66.0 840 1470 166.0 1740 6130 248.0 2010 6390 
67.6 860 1570 167.7 1530 5740 249.7 2060 6310 
69.2 820 1660 169.3 1370 5540 251.3 2060 6280 
70.9 810 1610 170.9 1340 5490    
72.5 780 1690  172.6 1340 5490     
74.2 780 1800 174.2 1370 5400    
75.8 790 1820 175.9 1470 5440    
95.5 1700 5810 177.5 1520 5510    
97.1 1710 5650 179.1 1540 5790    
98.8 1710 5650 180.8 1680 5810    

100.4 1740 5650 182.4 1750 5940    
102.0 1880 5940 184.1 1770 5970    
103.7 2170 5970 185.7 1710 5970    
105.3 2280 6450 187.3 1700 5920    
107.0 2280 6410 189.0 1750 5820    

Table A-1.  Boring B-1002 and B-1002A, S - R1 quality assurance 
analysis P- and SH-wave data 
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Plant Vogtle Borehole B-1003
Source to Receiver and Receiver to Receiver Analysis
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Figure A-2.  Boring B-1003, R1 - R2 high resolution analysis 

and S - R1 quality assurance analysis P- and SH-wave data
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Depth Vs Vp Depth Vs Vp Depth Vs Vp

(ft) (ft/sec) (ft/sec) (ft) (ft/sec) (ft/sec) (ft) (ft/sec) (ft/sec) 

82.4 2560 6490 164.4 2290 6280 328.4 1500 5620 
84.0 2330 6700 167.7 2040 6150 331.7 1460 6390 
85.6 2140 6530 170.9 1770 5970 335.0 1330 6350 
87.3 1910 6410 174.2 1620 5810 338.3 1360 6430 
88.9 1850 6330 177.5 1650 5870 341.5 1400 6060 
90.6 1720 5900 180.8 1700 6010 344.8 1410 5710 
92.2 1730 5900 184.1 1740 6040 348.1 1500 5650 
93.8 1930 6080 187.3 1690 5970 351.4 1650 5820 
95.5 2130 6300 190.6 1680 5950 354.7 1940 6200 
97.1 2240 6490 193.9 1750 5990 357.9 2200 6900 
98.8 2120 6530 197.2 1850 6180 361.2 2160 6920 

100.4 1960 6330 200.5 2120 6550 364.5 1960 6470 
102.0 2030 6370 203.7 2330 6680 367.8 1770 6060 
103.7 2070 7260 207.0 2360 6720 371.1 1690 5870 
105.3 2000 6220 210.3 2040 6430 374.3 1560 5840 
107.0 2000 6300 213.6 1900 6350 377.6 1730 6130 
108.6 2140 6530 216.9 1940 6390 380.9 2060 6200 
110.2 2480 6610 220.1 2130 6570 384.2 2270 6350 
111.9 2600 6830 223.4 2170 6550 387.5 2480 6350 
113.5 2570 6830 226.7 2190 6410 390.8 2690 6610 
115.2 2630 6790 230.0 2290 6550 394.0 2570 6630 
116.8 2580 6900 233.3 2290 6530 397.3 2330 6410 
118.4 2590 6830 236.6 2270 6590 400.6 2180 6390 
120.1 2700 6900 239.8 2130 6550 403.9 2080 6170 
121.7 2670 6760 243.1 2080 6350 407.2 2020 6220 
123.4 2770 6990 246.4 1960 6090 410.4 2050 6240 
125.0 2830 7130 249.7 1900 6010 413.7 2230 6490 
126.6 2860 7280 253.0 1990 6060 417.0 2480 6610 
128.3 2780 7160 256.2 2100 6180 420.3 2440 6810 
129.9 2770 7080 259.5 2130 6450 423.6 2350 6530 
131.6 2710 7330 262.8 2010 6280 426.8 2260 6390 
133.2 2630 6680 266.1 1890 6130 430.1 2120 6240 
134.8 2610 6990 269.4 1830 6110 433.4 2230 6430 
136.5 2620 6940 272.6 1800 6130 436.7 2330 6590 
138.1 2630 7040 275.9 1840 6110 440.0 2290 6570 
139.8 2660 7160 279.2 1890 6150 443.2 2350 6470 
141.4 2620 6970 282.5 1930 6180 446.5 2180 6220 
143.0 2610 7040 285.8 2130 6390 449.8 2270 6310 
144.7 2470 7010 289.0 2160 6530 453.1 2360 6300 
146.3 2320 6790 292.3 2130 6470 456.4 2400 6300 
148.0 2180 6490 295.6 2030 6450 459.7 2390 6450 
149.6 2060 6350 298.9 1990 6450 462.9 2390 6470 
151.3 1980 6300 302.2 1990 6570 466.2 2410 6280 
152.9 1870 6220 305.5 2010 6530 469.5 2400 6720 
154.5 1800 6010 308.7 2050 6300 472.8 2370 6590 
156.2 1870 6040 312.0 2150 6180 476.1 2370 6680 
157.8 1950 6060 315.3 2240 6260 479.3 2380 6720 
159.5 2080 6090 318.6 2220 6110 482.6 2360 6720 
161.1 2130 6240 321.9 1620 6180 485.9 2400 6720 
162.7 2200 6220 325.1 1550 5620 489.2 2450 6740 

Table A-2.  Boring B-1003, S - R1 quality assurance 
analysis P- and SH-wave data 

GEOVision Job 5492 12/19/2005

GEOVision Report 5492-01 Vol 1 of 2 Vogtle Boring Geophysics rev a.pdf Page 51 of 167



Depth Vs Vp Depth Vs Vp Depth Vs Vp

(ft) (ft/sec) (ft/sec) (ft) (ft/sec) (ft/sec) (ft) (ft/sec) (ft/sec) 

492.5 2480 6810 659.8 2730 6720 823.8 2840 6920 
495.7 2520 6920 663.1 2740 6850 827.1 2920 6990 
499.0 2510 6660 666.3 2790 6940 830.4 3020 7010 
502.3 2560 6680 669.6 2900 7060 833.7 3090 7080 
505.6 2510 6610 672.9 3000 7040 836.9 2990 7080 
508.9 2530 6610 676.2 3150 7570 840.2 2990 7110 
512.1 2560 6680 679.5 3230 7550 843.5 2950 7360 
515.4 2570 6680 682.7 3110 7280 846.8 3020 7410 
518.7 2630 7310 686.0 3020 7080 850.1 3020 7310 
522.0 2650 6680 689.3 2870 6920 853.4 3020 7360 
525.3 2740 6720 692.6 2810 6940 856.6 3040 7440 
528.5 2970 7180 695.9 2770 6940 859.9 3000 7520 
535.1 2890 7230 699.2 2740 6900 863.2 2950 7460 
538.4 2810 6970 702.4 2770 6880 866.5 2990 7490 
541.7 2770 6850 705.7 2840 6970 869.8 2990 7310 
545.0 2760 6970 709.0 2840 7010 873.0 3040 7230 
548.2 2770 6990 712.3 2840 6970 876.3 3170 7410 
551.5 2720 6970 715.6 2870 7130 879.6 3420 7830 
554.8 2790 6970 718.8 2780 6990 882.9 3530 8160 
558.1 2740 6920 722.1 2810 7040 886.2 3390 8290 
562.3 2700 6990 725.4 2890 7060 889.4 3250 7830 
564.6 2690 6990 728.7 3000 7360 892.7 2840 7260 
567.9 2810 7010 732.0 3040 7520 896.0 2590 7080 
571.2 2900 7040 735.2 3000 7520 899.3 2470 6720 
574.5 3040 7110 738.5 2820 7280 902.6 2440 6720 
577.8 3110 7110 741.8 2730 7160 905.8 2490 6680 
581.0 3060 7110 745.1 2710 7110 909.1 2990 7010 
584.3 2940 6900 748.4 2770 7160 912.4 3600 7310 
587.6 2860 6920 751.6 3040 7520 915.7 3440 7520 
590.9 2860 7060 754.9 3110 7830 919.0 3190 7410 
594.2 2860 7110 758.2 3190 7860 922.2 2940 7280 
597.4 2860 7160 761.5 3130 7570 925.5 2780 6970 
600.7 2890 7060 764.8 3040 7360 929.1 2670 6940 
604.0 2900 6920 768.0 3020 7410 932.1 2630 6940 
607.3 3000 6880 771.3 3110 7390 935.4 2670 6920 
610.6 3000 7010 774.6 3040 7310 938.7 2770 7110 
613.9 3040 7010 777.9 2940 7210 941.9 2860 7230 
617.1 3060 7010 781.2 3000 7110 945.2 2810 7040 
620.4 3070 6990 784.5 3000 6970 948.5 2810 6920 
623.7 2940 7260 787.7 3000 6940 951.8 2860 6920 
627.0 2890 7230 791.0 2920 6990 955.1 2940 6970 
630.3 2820 7110 794.3 2860 7110 958.3 3040 7390 
633.5 2730 7060 797.6 2860 7280 961.6 2700 7210 
636.8 2630 6900 800.9 2790 6990 964.9 2560 6970 
640.1 2630 6900 804.1 2780 6920 968.2 2510 6810 
643.4 2700 7040 807.4 2710 6850 971.5 2530 6970 
646.7 2690 7080 810.7 2730 7010 974.7 2540 6940 
649.9 2840 7110 814.0 2740 6970 978.0 2560 6970 
653.2 2840 7160 817.3 2760 6990 981.3 2610 6760 
656.5 2740 6990 820.5 2810 6970 984.6 2650 7280 

Table A-2, continued.  Boring B-1003, S - R1 quality assurance 
analysis P- and SH-wave data 
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Depth Vs Vp Depth Vs Vp Depth Vs Vp

(ft) (ft/sec) (ft/sec) (ft) (ft/sec) (ft/sec) (ft) (ft/sec) (ft/sec) 

987.9 2840 7180 1096.1 5460 10660 1178.2 6330 12120 
991.1 3250 7260 1097.8 5560 10560 1179.8 6040 12380 
994.4 3270 7710 1099.4 5440 10980 1181.4 5850 11330 
997.7 3270 7680 1101.1 5350 10190 1183.1 5570 11140 

1001.0 3110 7570 1102.7 5230 10130 1184.7 5250 11050 
1004.3 2870 7310 1104.3 5110 11000 1186.4 5200 11070 
1007.6 2580 6830 1106.0 5080 10170 1188.0 5300 11510 
1010.8 2300 6530 1107.6 5010 10620 1189.6 5530 11290 
1014.1 2280 6530 1109.3 5160 10430 1191.3 5510 11260 
1017.4 2300 6590 1110.9 5330 10370 1192.9 5510 11140 
1020.7 2310 6510 1112.5 5570 10840 1194.6 5490 11430 
1024.0 2260 6610 1114.2 5740 10580 1196.2 5530 11310 
1027.2 2240 6610 1115.8 6040 11210 1197.8 5570 11720 
1030.5 2230 6720 1117.5 6060 11880 1199.5 5570 11300 
1033.8 2230 6740 1119.1 6110 11770 1201.1 5570 11820 
1037.1 2250 6830 1120.7 5920 11360 1202.8 5570 12440 
1040.4 2250 6810 1122.4 5870 11140 1204.4 5690 13130 
1042.0 2240 6740 1124.0 5870 11930 1206.0 5680 12070 
1043.6 2250 6720 1125.7 5950 11240 1207.7 5850 11660 
1045.3 2300 6790 1127.3 6010 11900 1209.3 6350 12560 
1046.9 2440 7060 1128.9 6060 12010 1211.0 6610 13160 
1048.6 2490 6880 1130.6 6260 11140 1212.6 6880 13710 
1050.2 2610 7010 1132.2 6150 12040 1214.2 7110 13790 
1051.8 2710 7080 1133.9 5920 11820 1215.9 6920 13540 
1053.5 2790 7040 1135.5 5690 11610 1217.5 6850 13060 
1054.8 2920 7110 1137.1 5530 11610 1219.2 7110 13430 
1056.8 3110 7080 1138.8 5420 10840 1220.8 7260 12290 
1058.4 3250 7080 1140.4 5330 10560 1222.4 7460 12500 
1060.0 3130 7520 1142.1 5250 10620 1224.1 7390 13400 
1061.7 3260 7770 1143.7 5380 10980 1225.7 7600 13470 
1063.3 3420 7920 1145.3 5330 10560 1227.4 7550 13260 
1065.0 3690 8180 1147.0 5250 10840 1229.0 7160 12590 
1066.6 3750 8440 1148.6 5190 10770 1230.6 6630 11640 
1068.2 3850 8840 1150.3 5200 11090 1232.3 6330 11820 
1069.9 3860 9220 1151.9 5160 10820 1233.9 6200 11690 
1071.5 3940 9070 1153.5 5110 10580 1235.6 6240 11740 
1073.2 3900 9360 1155.2 5190 10580 1237.2 6330 12470 
1074.8 4020 9060 1156.8 5350 10600 1238.9 6570 12040 
1076.4 4070 9230 1158.5 6010 11640 1240.5 6740 11880 
1078.1 4390 9280 1160.1 6300 12010 1242.1 6880 12590 
1079.7 4420 9480 1161.8 6610 12270 1243.8 6790 12900 
1081.4 4650 9480 1163.4 7260 13060 1245.4 6610 13130 
1083.0 4800 9720 1165.0 8070 14050 1247.1 6390 12070 
1084.7 5050 9720 1166.7 8070 13060 1248.7 6240 12120 
1086.3 5060 10290 1168.3 7460 13540 1250.3 6470 12680 
1087.9 5010 9930 1170.0 7230 13130 1252.0 6580 11530 
1089.6 5150 10010 1171.6 7260 12350 1253.6 6410 11260 
1091.2 5250 9930 1173.2 7330 11820 1255.3 6630 12350 
1092.9 5250 10150 1174.9 6970 12740 1256.9 6810 12590 
1094.5 5410 10370 1176.5 6580 11960 1258.5 7330 14280 

Table A-2, continued.  Boring B-1003, S - R1 quality assurance 
analysis P- and SH-wave data 
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Depth Vs Vp

(ft) (ft/sec) (ft/sec) 

1260.2 7830 14320 
1261.8 7680 15140 
1263.5 7520 14890 
1265.1 7460 14680 
1266.7 7440 14680 
1268.4 7460 13470 
1270.0 7330 13030 
1271.7 7110 13570 
1273.3 7160 13860 
1274.9 7160 13030 
1276.6 7600 14640 
1278.2 7680 14640 
1279.9 7920 15740 
1281.5 8070 13970 
1283.1 7920 15010 
1284.8 8200 13900 
1286.4 8200 13640 
1288.1 7680 14640 
1289.7 7310 14590 
1291.3 7040 13500 
1293.0 6850 13540 
1294.6 6740 13360 
1296.3 6680 12040 
1297.9 6740 12470 
1299.5 7260 14080 
1301.2 7520 14280 
1302.8 7680 14160 
1304.5 7390 13470 
1306.1 7440 13470 
1307.7 7460 13970 
1309.4 7440 14050 
1309.4 7570 14120 
1311.0 7570 14320 
1312.7 7520 14220 
1314.3 7310 14200 
1316.0 7110 14800 
1317.6 6880 13710 
1319.2 6630 13100 
1320.9 6350 12010 
1322.5 6150 11880 
1324.2 6110 12410 
1325.8 6110 12530 
1327.4 6200 12680 
1329.1 6350 12470 
1330.7 6610 13160 
1332.4 6920 12590 
1334.0 7260 13500 

   

Table A-2, continued.  Boring B-1003, S - R1 quality assurance 
analysis P- and SH-wave data 
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Plant Vogtle Borehole B-1004
Source to Receiver and Receiver to Receiver Analysis
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Figure A-3.  Boring B-1004, R1 - R2 high resolution analysis 

and S - R1 quality assurance analysis P- and SH-wave data
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Depth Vs Vp Depth Vs Vp

(ft) (ft/sec) (ft/sec) (ft) (ft/sec) (ft/sec) 

141.4 1900 6450 223.4 2490 6940 
143.0 1980 6410 225.1 2440 6790 
144.7 2290 6490 226.7 2220 6880 
146.3 2230 6530 228.4 2070 6630 
148.0 2050 6530 230.0 1950 6490 
149.6 2150 6530 231.6 1800 6200 
151.3 2150 6920 233.3 1610 5920 
152.9 2160 6660 234.9 1480 5790 
154.5 2130 6740 236.6 1490 5840 
156.2 2130 6970 238.2 1510 5870 
157.8 2340 7160 239.8 1510 5840 
159.5 2430 7260 241.5 1460 5870 
161.1 2430 7060 243.1 1480 5840 
162.7 2510 6880 244.8 1510 5840 
164.4 2610 7160 246.4 1440 5740 
166.0 2610 6970 248.0 1410 5740 
167.7 2710 6880 249.7 1400 5680 
169.3 2710 7160 251.3 1400 5740 
170.9 2710 7210 253.0 1390 5770 
172.6 2820 7210 254.6 1380 5770 
174.2 2890 7230 256.2 1450 5970 
175.9 2910 7230 257.9 1520 5940 
177.5 2890 7230 259.5 1480 5990 
179.1 2860 7210 261.2 1480 5950 
180.8 2810 7280 262.8 1490 5990 
182.4 2760 7210 264.4 1490 5950 
184.1 2740 7160 266.1 1480 5920 
185.7 2710 7210 267.7 1500 5920 
187.3 2760 7280 269.4 1540 5940 
189.0 2760 7310 271.0 1490 5920 
190.6 2780 7330 272.6 1540 5940 
192.3 2860 7410 274.3 1570 5990 
193.9 2960 7390 275.9 1620 5990 
195.5 3020 7180 277.6 1690 6060 
197.2 3220 7890 279.2 1720 6060 
198.8 3450 8070 280.8 1720 5890 
200.5 3430 7570 282.5 1780 6080 
202.1 3280 7800 284.1 1850 6130 
203.7 3240 7440 285.8 1970 6510 
205.4 3350 7570 287.4 2120 6510 
207.0 3220 7600 289.0 2250 6660 
208.7 3020 7210 290.7 2320 6900 
210.3 2720 7110 292.3 2360 6880 
211.9 2570 7160    
213.6 2610 7280     
215.2 2510 7110    
216.9 2400 6850    
218.5 2440 7010    
220.1 2500 6920    
221.8 2520 7080    

Table A-3.  Boring B-1004, S - R1 quality assurance 
analysis P- and SH-wave data 
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Plant Vogtle Borehole C-1005A
Source to Receiver and Receiver to Receiver Analysis
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Figure A-4.  Boring C-1005A, R1 - R2 high resolution analysis 

and S - R1 quality assurance analysis P- and SH-wave data
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Depth Vs Vp

(ft) (ft/sec) (ft/sec) 

10.2 1310 2600 
11.8 1260 2550 
13.5 1230 2480 
15.1 1160 2380 
16.7 1100 2270 
18.4 1000 2200 
20.0 890 2150 
21.7 780 2050 
23.3 740 1970 
24.9 670 1950 
26.6 670 1970 
28.2 680 2010 
29.9 670 2050 
31.5 680 2110 
33.1 700 2200 
34.8 700 2220 
36.4 690 2200 
38.1 670 2220 
39.7 670 2200 

   

Table A-4.  Boring C-1005A, S - R1 quality assurance 
analysis P- and SH-wave data 
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APPENDIX B 

OYO 170 VELOCITY LOGGING SYSTEM 

NIST TRACEABLE 

CALIBRATION PROCEDURE
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Seismic Recorder/Logger Calibration Procedure  
Revision 1.21           Page 1GE

CALIBRATION PROCEDURE FOR 

GEOVision SEISMIC RECORDER/LOGGER 

Reviewed 10/10/05 

Objective

The timing/sampling accuracy of seismic recorders or data loggers is required for 
several GEOVision field procedures including Seismic Refraction, Downhole Seismic 
Velocity Logging, and P-S Suspension Logging.  This procedure describes the method 
for measuring the timing accuracy of a seismic data logger, such as the OYO Model 170 
or the Geometrics Strataview.  The objective of this procedure is to verify that the timing 
accuracy of the recorder is accurate to within 1%. 

Frequency of Calibration 
The calibration of each GEOVision seismic data logger is twelve (12) months.  In the 
case of rented seismic data loggers, calibration must be performed prior to use. 

Test Equipment Required 
The following equipment is required.  Item #2 must have current NIST traceable 
calibration.

1. Function generator, Krohn Hite 5400B or equivalent 

2. Frequency counter, HP 5315A or equivalent 

3. Test cables, from item 1 to item 2, and from item 1 to subject data logger. 

Procedure
This procedure is designed to be performed using the accompanying Seismograph 
Calibration Data Sheet with the same revision number.  All data must be entered and 
the procedure signed by the technician performing the test.

1. Record all identification data on the form provided. 

2. Connect function generator to data logger (such as OYO Model 170) using test 
cable

3. Connect the function generator to the frequency counter using test cable. 
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4. Set up generator to produce a 100.0 Hz, 0.25 volt (amplitude is approximate, modify 
as necessary to yield less than full scale waveforms on logger display) peak square 
wave or sine wave.  Verify frequency using the counter and initial space on the data 
sheet.

5. Initialize data logger and record a data record of at least 0.1 second using a 100 
microsecond sample period. 

6. Measure the recorded square wave frequency by measuring the duration of 9 cycles 
of data.  This measurement can be made using the data logger display device, or by 
printing out a paper tape.  If a paper tape can be printed, the resulting printout must 
be attached to this procedure.  Record the data in the space provided. 

7. Repeat steps 5 and 6 three more times using separate files.   

Criteria
The duration for 9 cycles in any file must be 90.0 milliseconds plus or minus 0.9 
milliseconds, corresponding to an average frequency for the nine cycles of 100.0 Hz 
plus or minus 1 Hz (obtained by dividing 9 cycles by the duration in milliseconds). 

If the results are outside this range, the data logger must be marked with a GEOVision 
REJECT tag until it can be repaired and retested. 

If results are acceptable affix label indicating the initials of the person performing the 
calibration, the date of calibration, and the due date for the next calibration (12 months). 

Procedure Approval 
Approved by: 

_____John G. Diehl_____________  _____President__________________
Name       Title 

_____________________________  ____October 10, 2005_____________
Signature      Date 

Client Approval (if required): 

_____________________________  _______________________________ 
Name       Title 

_____________________________  _______________________________ 
Signature      Date 
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.Mao PRECISION
~BRATlON INC.

11562 Knott Avenue. Suite J, Garden Grove, CA 92H41
Ph. (714) 901-5659 Pale (714) 901-5649

• Calibration Report

FAX NO. :7149015649 Apr.
12/19/2005

15 2005 01:44PM P6

Customer: GeoVlsion. Corona, CA 92.882

Account: 15214

Instrument: BG9697 Suspension Logger

Serial If: 19029
Cust Ctrl':

Location:
Job #: l23242

----------------_.--:
1

Model: 03331-0000·
Resltn:

OVO Geospace

P.O.: Dept.:
Report Date: 04/15/2005 Report #: Tmp0002____ --------------------_---1

,...------..,.---- -------~-----_._--,._.

,.,
i Mfg:
I
I Size:1."_- _

Work Performed: Inspected, cleaned, and cEilibrated.
Parts Replaced:
Received Condition: In tolerance Returned Condition: In tolerance

Functions Tested:

•
Frequency @ 100Hz

.Square Wave

slne Wave

See attached data

Pass
Pass

Unless otherwise noted

Pass/Fail Criteria IS
Based on published
Mfr. tolerances

Frequency Synthesizer 3325A

\.CODt~l· .
AG2886

"'.' ' ....,.....:: . . , . {nstr.·Model·:

•
Environmental:

uncertatntY:

cal Procedure:

echnician:

71 D.,g F I 400/0 Rh

<4:1

Cust. Supplied

Jim Williams

Test Date:

Cycle:

Due Date:

. Qualrty Approval:

12

04/11/2006

®
Page 1 J 2

.AU ~t~ndlJ{~!_u~~ct~ ..t;el'\~ither traceable to the Nati<:mal Institut& of Standards and Technology or have intrinsie aeeuracy All sarvicas performad have
Gt:.YVI'~~luV~d ~~SlqtleeSfJriD!JEG~G'B'ltBill8.pdftranted for no less than (30) days. This report may not be reprod~i64Jett167

""itl'ltlilt written I"Ij:Hmi!'tsion of Micro Preoisian's Qualitv Assurance ManaCler_



FAX NO. :7149015649 Apr. 15 2005 01: 44PM ~~19/2005

•
SEISMOGRAPH CALIBRATION DATA SHEET REV 7/11/02

to

•

INSTRUMENT DATA
SYSTEM MFR: . o-« MODELNO.:

-------~~_....-------SERIAL NO.: ~d Z~ CALIBRATION DATE:
BY: ~\L.(.co' ~"to~t <::A=!.-. DUE DATE:
COUNTER MFR: -r~A MODEL NO.:
SERIAL NO.: ~f200oo b"?z7e CALIBRATION DATE:
BY: -.fV\,~a.o P~":,!j?e QM,. DUE DATE:

FeTN GEN MFR: ~~ MODEL NO.:
SERlALNO.; t,-tBh 1'3000 CALIBRATION DATE:
BY: ~(yOD P~$r'oN ~.DUE DATE:

SYSTEM SETTINGS:
GAIN:
FILTER:
RANGE:
DELAY:
STACK: 1 (STO)
PULSE:
DISPLAY:
SYSTEM: DATE = CORRECT DATE & TIME

PROCEDURE;
SET FREQUENCY TO 100.0HZ SQUAREWAVE WITH AMPLITUDE APPROXIMATELY
0.25 VOLT PEAK. RECORD BOTH ON DISKETTE AND PAPER TAPE. ANALYZE AND
PRINT·WAVEFORMS FROM ANALYSIS UTILITY. ATTACH PAPER. COPIES OF PRINTOUT
AND PAPER TAPES TO THIS FORM. AVERAGE FREQUENCY MUST BE BETWEEN
99.0 AND 101.0 HZ.

AS FOUND lOO.O AS LEFT (00 ·D

WAVEFORM FILE NO FREQUENCY TIME FOR TIME FOR TIME FOR 9 AVERAGE
9 CYCLES 9 CYCLES CYCLES FREQ.

Hn Hr V
~o£ 00' lUC), 0 &fo.D '1b·o CfO,o 'tJ:J"O
~Q~""n..E- OO'L . \0.>. e 90,0 "c.o ~ .. o (~ f'j-

<:;'~E- 001 \.00.0 ro·l ~.o {b.O tOO .0
r;tA)£.. 0040- ,00.0 ep .o to.o .~.v ree -0

CALIBRATED BY: •
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APPENDIX C 

OYO MODEL 170 
SUSPENSION VELOCITY LOGGING 

FIELD MEASUREMENT PROCEDURE 
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PROCEDURE FOR

OYO P-S SUSPENSION SEISMIC VELOCITY LOGGING

Background

This procedure describes a method for measuring shear and compressional wave
velocities in soil and rock.  The OYO P-S Suspension Method is applied by generating
shear and compressional waves in a borehole using the OYO P-S Suspension Logger
borehole tool and measuring the travel time between two receiver geophones or
hydrophones located in the same tool.

Objective

The outcome of this procedure is a plot and table of P and SH wave velocity versus
depth for each borehole.  Standard analysis is performed on receiver to receiver data.
Data is presented in report format, with ASCII data files and digital records transmitted
on diskette.

Instrumentation

1. OYO Model 170 Digital Logging Recorder or equivalent

2. OYO P-S Suspension Logger probe, including two sets horizontal and vertical
geophones, seismic source, and power supply for the source and receivers

3. Winch and winch controller, with logging cable

4. Batteries to operate OYO 170 and winch

The Model 170 Suspension P-S Logging system, manufactured by OYO Corporation, is
currently the only commercially available suspension system.  As shown in Figure 1, the
System consists of a borehole probe suspended by a cable and a recording/control
electronics package on the surface.

The suspension system probe consists of a combined reversible polarity solenoid
horizontal shear-wave generator (SH ) and compressional-wave generator (P), joined to
two biaxial geophones by a flexible isolation cylinder.  The separation of the two
geophones is one meter, allowing average wave velocity in the region between the
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geophones to be determined by inversion of the wave travel time between the two
geophones.  The total length of the probe is approximately 7 meters; the center point of
the geophones is approximately 5 meters above the bottom end of the probe.

The probe receives control signals from, and sends the amplified geophone signals to,
the instrumentation package on the surface via an armored 7 conductor cable.  The
cable is wound onto the drum of a winch and is used to support the probe.  Cable travel
is measured by a rotary encoder to provide probe depth data.

The entire probe is suspended by the cable and centered in the borehole by nylon
“whiskers.”  Therefore, source motion is not coupled directly to the borehole walls;
rather, the source motion creates a horizontally propagating pressure wave in the fluid
filling the borehole and surrounding the source.  This pressure wave produces a
horizontal displacement of the soil forming the wall of the borehole.  This displacement
propagates up and down the borehole wall, in turn causing a pressure wave to be
generated in the fluid surrounding the geophones as the soil displacement wave passes
their location.

Environmental Conditions

The OYO P-S Suspension Logging Method can be used in either cased or uncased
boreholes.  For best results, the borehole must be between 10 and 20 cm in diameter,
or 4 to 8 inches.

Uncased boreholes are preferred because the effects of the casing and grouting are
removed.  It is recommended that the borehole be drilled using the rotary mud method.
This method does little damage to the borehole wall, and the drilling fluid coats and
seals the borehole wall reducing fluid loss and wall collapse.  The borehole fluid is
required for the logging, and must be well circulated prior to logging.

If the borehole must be cased, the casing must be PVC and properly installed and
grouted.  Any voids in the grout will cause problems with the data.  Likewise, large grout
bulbs used to fill cavities will also cause problems.  The grout must be set before
testing.  This means the grouting must take place at least 48 hours before testing.

For borehole casing, applicable preparation procedures are presented in ASTM
Standard D4428/D4428M-91 Section 4.1 (see ASTM website for copy).

Calibration

Calibration of the Model 170 digital recorder is required.  Calibration is limited to the
timing accuracy of the recorder.  GEOVision’s Seismograph Calibration Procedure or
equivalent should be used.  Calibration must be performed on an annual basis.
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Measurement Procedure

The entire probe is lowered into the borehole to a specific measurement depth by the
winch.  A measurement sequence is then initiated by the operator from the
instrumentation package control panel.  No further operator intervention is then needed
to complete the measurement sequence described below.

The system electronics activates the SH-wave source in one direction and records the
output of the two horizontally oriented geophone axes which are situated parallel to the
axis of motion of the source.  The source is then activated in the opposite direction, and
the horizontal output signals are again recorded, producing a SH-wave record of polarity
opposite to the previous record.  The source is finally actuated in the first direction
again, and the responses of the vertical geophone axes to the resultant P-wave are
recorded during this sampling.

The data from each geophone during each source activation is recorded as a different
channel on the recording system.  The Model 170 has six channels (two simultaneous
recording channels), each with a 12 bit 1024 sample record.  The recorded data is
displayed on a CRT display and on paper tape output as six channels with a common
time scale.  Data is stored on 3.5-inch floppy diskettes for further processing.  Up to 8
sampling sequences can be stacked (averaged) to improve the signal to noise ratio of
the signals.

Review of the displayed data on the CRT or paper tape allows the operator to set the
gains, filters, delay time, pulse length (energy), sample rate, and stacking number in
order to optimize the quality of the data before recording.  Final printed data is verified
by the operator prior to moving the probe.

Typical depth spacing for measurements is 1.0 meters, or 3.3 feet.  Alternative spacing
is 0.5 meter, or 1.6 feet.

Required Field Records

1) Field log for each borehole showing

a) Borehole identification

b) Date of test

c) Tester or data recorder

d) Description of measurement

e) Any deviations from test plan and action taken as a result

f) QA Review
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2) Paper output records for each measurement as backup showing depth and ID
number

3) List of record ID numbers (for data on diskette) and corresponding depth

4) Diskettes with backup copies of data on hard disk, labeled with borehole
designation, record ID numbers, date, and tester name.

An example Field Log is attached to this procedure.

Analysis

Following completion of field work, the recorded digital records are processed by
computer using the OYO Corporation software program PSLOG and interactively
analyzed by an experienced geophysicist to produce plots and tables of P and SH wave
velocity versus depth.

The digital time series records from each depth are transferred to a personal computer
for analysis.  Figure 2 shows a sample of the data from a single depth.  These digital
records are analyzed to locate the first minima on the vertical axis records, indicating
the arrival of P-wave energy.  The difference in travel time between these arrivals is
used to calculate the P-wave velocity for that 1-meter interval.  When observable, P-
wave arrivals on the horizontal axis records are used to verify the velocities determined
from the vertical axis data.  In addition, the soil velocity calculated from the travel time
from source to first receiver is compared to the velocity derived from the travel time
between receivers.

The digital records are studied to establish the presence of clear SH-wave pulses, as
indicated by the presence of opposite polarity pulses on each pair of horizontal records.
Ideally, the SH-wave signals from the ‘normal’ and ‘reverse’ source pulses are very
nearly inverted images of each other.  Digital FFT – IFFT lowpass filtering are used to
remove the higher frequency P-wave signal from the SH-wave signal.

The first maxima are picked for the ‘normal’ signals and the first minima are picked for
the 'reverse' signals.  The absolute arrival time of the ‘normal’ and ‘reverse’ signals may
vary by +/- 0.2 milliseconds, due to differences in actuation time of the solenoid source
caused by constant mechanical bias in the source or by borehole inclination.  This
variation does not affect the velocity determinations, as the differential time is measured
between arrivals of waves created by the same source actuation.  The final velocity
value is the average of the values obtained from the ‘normal’ and ‘reverse’ source
actuations.

In Figure 2, the time difference over the 1-meter interval of 1.70 millisecond is
equivalent to a SH-wave velocity of 588 m/sec.  Whenever possible, time differences
are determined from several phase points on the SH -wave pulse trains to verify the data
obtained from the first arrival of the SH -wave pulse.  In addition, the soil velocity
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calculated from the travel time from source to first receiver is compared to the velocity
derived from the travel time between receivers.

Figure 3 is a sample composite plot of the far normal horizontal geophone records for a
range of depths.  This plot shows the waveforms at each depth, clearly showing the S-
wave arrivals.  This display format is used during analysis to observe trends in velocity
with changing depth.

Once the proper picks are entered, PSLOG automatically calculates both Vs and Vp for
each depth.  The program allows spreadsheet output for presentation in either charts or
tables or both.

Standard analysis is performed on receiver 1 to receiver 2 data, with separate analysis
performed on source to receiver data as a quality assurance procedure.

Registered Geophysicist____________________________Date__6/20/00______

QA Review____________________________Date__6/20/00______

References:

1. Guidelines for Determining Design Basis Ground Motions, Report TR-102293,
Electric Power Research Institute, Palo Alto, California, November 1993, Sections 7
and 8.

2. The P-S Velocity Logging Method, R.L. Nigbor and T. Imai, XIII ICSMFE, 1994, New
Delhi, India / XIII CIMSTF, 1994, New Delhi, India

3. “Standard test Methods for Crosshole Seismic Testing”, ASTM Standard
D4428/D4428M-91, July 1991, Philadelphia, PA
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OYO SUSPENSION P-S VELOCITY LOGGING SETUP

Figure 1.  Suspension PS logging method setup

Cable Head

Head Reducer

Upper Geophone

Lower Geophone

Filter Tube

Source

Source Driver

Weight

Winch

7-Conductor cable

Diskette
with Data

OYO PS-160
Logger/Recorder

Overall Length ~ 20 ft

Borehole Fluid
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Figure 2.  Sample suspension method waveform data showing horizontal normal and
reversed (HR and HN), and vertical (V) waveforms received at the near
(bottom 3 channels) and far (top 3 channels) geophones. The arrivals in
milliseconds for each pick are shown on the left. The box in the upper right
corner shows the depth in the borehole and the velocities calculated based
on the picks.
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Figure 3.  Sample composite waveform plot for normal shear waves received
at the near geophone in a single borehole
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APPENDIX D 

OYO MODEL 170 
SUSPENSION VELOCITY LOGGING 

FIELD DATA SHEETS 
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GEOVision Job 5492

geophysical services

P-S SUSPENSION VELOCITY FIELD LOG

SITE:_VOGTLE __R_)_-_tO_o....;2-::....----J-=---2...-----=-- DATE:_~_J_-z.;_'Z-_J05 _
CLlENT:_MACTEC JOB:_5492,_-,-- _
AUTHOR:_R. STELLER PAGE 1 OF~

12/19/2005

CONTACT: _

CONTACT: _

CONTACT: _

CONTACT: _

DRILLER: _
COMPANY: _

_OFFICE_ PHONE: _
____ PHONE: _
_OFF1CE_ PHONE: _
____ PHONE:, _
____ PHONE: _
_ PHONE _
____ PHONE: _
_ PHONE: _
____ PHONE:, _
_ PHOl\lE:, _

DIRECTIONS TO SITE: _

GENERAL SITE CONDITIONS/LOCATION: _

EA#:, ---::--:-- _
BOREHOLE DESIGNATION: g- (00 2..- LOCAT10N: _

COUNTY: RANGE: TOWNSHIP: SECTION:__
BOREHOLE CONSTRUCTION: CASED__ UNCASED r'" #I I

DIAMETERS AND DEPTH RANGES: 5 It 0 TO 133; S 1 4', nos. 'S" TO Zt."Q I

BOREHOLE TOTAL DEPTH AS DRILLED: ~'"O ,
CONDUCTOR CASING?: YES~ DEPTH TO BOTTOM OF CASING Be. S ; NO__
DEPTH TO BEDROCK: t->'" DEPTH TO WATER TABLE ~ eo'
BOREHOLE FLUID: WATER__; FRESH WATER MUD----!L-; SALT WATER MUD __:

OTHER: -r-r- _

DEPTH TO BOREHOLE FLUID: T1MESINCE LAST CIRCULATION: \f", Ii (z..,

1551 Pomona Road, Unit P, Corona, C4 91881 Ph (951) 549-1234 F.... (951) 549-1236
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geophysical services

SITE:_VOGTLE \5-1002. DATE:-.:L; 'Z't. 105 _
CLlENT:_MACTEC JOB:_5492._--,---- _
AUTHOR:_R. STELLER PAGE 2 OF .Ie.:

LOGGING CREW: fl.. 'SIT~
VEHICLE(S} USED AND MILEAGE: RED. ,; BLUE ;WHi I Ec-- _
MOBILIZED FROM: DEPARTURE TIME: _
ARRIVED ON SITE:_:...IO_:0_0 _

STANDBY TIME: CAUSE: _
LOGGING STARTED: LOGGING COMPLETED: _
STANDBY TIME: CAUSE: _
LOGGING STARTED: LOGGING COMPLETED: _
DEMOBILIZED TO: ARRIVAL TIME: _
ADDITIONAL DEMOS TIME: REASON: _

BATIERIES CHANGED BEFORE LOGGING: YES ; NO ; STORED WITH NEW v'
WINCH COMPROBE -- SILVER 0/ OYO--
INSTRUMENT 12004 15014 1902-9--'/----:-""
GEOPHONE

MAINTENANCE PERFORMED ON SrTE:_--t:===-- _

EQU1PMENTPROBLEMS OR FAILURES:_!-...::..:....- _

SUGGESTIONS, ADDiTIONS, CHANGES:, _

0.0.COMMENTS:_--2"-"""''''--_-'-'''''--..:......... -----'''-=--''-----_--'=----=---..:=---_-=--=--_'------_

GEOllSiQlI GeopllJ'Sical Services 1551 Pomona Road, Unit P, Corona, G-192881 Ph (951) 549-lZ34 Fx (951) 549-1236
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GEOVision Job 5492

GEOVISION SUSPENSION LOGGING FIELD NOTES
(l.y~ -\

12/19/2005

UNFILTERED
FILE NO.

FILTERED
FILENO.

COMMENTS
CASING, WATER, ROCK, ETC

0.5 1.64
1.0 3.28
1.5 4.92

,
2.0 6.56
2.5 8.20
3.0 9.84
3.5 11.48
4.0 13.12 I
4.5 14.76
5.0 16.40
5.5 18.04
6.0 19.69
6.5 21.33
7.0 22.97 I

7.5 24.61
8.0 26.25
8.5 27.89
9.0 29.53 1 ! I

9.5 31.17
10.0 32.81
10.5 34.45
11.0 36.09
11.5 37.73
12.0 39.37
12.5 41.01
13.0 42.65
13.5 44.29
14.0 45.93 I

14.5 47.57
15.0 49.21
15.5 50.85
16.0 52.49
16.5 54.13 I
17.0 55.77
17.5 57.41 I
18.0 59.06
18.5 60.70
19.0 62.34
19.5 63.98
20.0 65.62 -
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GEOVISION SUSPENSION LOGGING FIELD NOTES
t-fb07- Q.vI-J 1

OF_~ _

UNFILTERED
FILENO.

FILTERED
FILENO.

COMMENTS
CASING, WATER, ROCK, ETC

- .- ..._-
20.5 67.26
21.0 68.90
21.5 70.54
22.0 72.18
22.5 73.82

-"- - I
.- ..

23.0 75.46
23.5 77.10
24.0 78.74
24.5 80.38
25.0 82.02 ...
25.5 83.66
26.0 85.30
26.5 86.94
27.0 88.58 00,
27.5 90.22 7.
28.0 91.86 ~

28.5 93.50 4
29.0 95.14 S
29.5 96.78 ""30.0 98.43 ..,
30.5 100.07 ~

31.0 101.71 q
31.5 103.35 10

32.0 104.99 II
32.5 106.63 1"1.- I..

I I33.0 108.27 r-;'

33.5 109.91 14-
34.0 111.55 t') l
34.5 113.19

,,""
35.0 114.83 ''1 .,,---------
35.5 116.47 I~

36.0 118.11 ,4
36.5 119.75 '2D
37.0 121.39 2-1
37.5 123.03 '2.-'Z-
38.0 124.67 'Vt,. I
38.5 126.31 'Z-l\-
39.0 127.95 z,~

39.5 129.59 'ZA.-
40.0 131.23 'Z-1
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OF_-""''----- _

UNFILTERED
FILE NO.

FILTERED
F1LE NO.

COMMENTS
CASING, WATER, ROCK, ETC

40.5 132.87 t.B A"Ol11- i
41.0 134.51 ~

41.5 136.15 30 <::;;.. ?" eco ..... ,s.
42.0 137.80 ~I

42.5 139.44 ~'2.-

43.0 141.08 '3;
43.5 142.72 "1,4-

44.0 144.36 ~

44.5 146.00 ~~

45.0 147.64 -;1 c.......6- I-t"r "(\.O~E:- q,
45.5 149.28 .,8
46.0 150.92 '?A
46.5 152.56 4t>
47.0 154.20 4-1
47.5 155.84 4't.
48.0 157.48 4-$ B<:n"T~ t)f- Y'\oo..A-~

.,
48.5 159.12 44-
49.0 160.76 ~ v. .. 6>0
49.5 162.40 4-l....
50.0 164.04 4'7
50.5 165.68 49.
51.0 167.32 ~

51.5 168.96 ~

52.0 170.60 51
52.5 172.24 Sz. ----
53.0 173.88 4!;7.,

53.5 175.52 5"4-
54.0 177.17 c.;S
54.5 178.81 SE:>
55.0 180.45 S'7
55.5 182.09 c::::~

56.0 183.73 'S~

56.5 185.37 (of)

57.0 187.01 ~,

57.5 188.65 r","/...
58.0 190.29 ~~

58.5 191.93 l:>4-
59.0 193.57 ~S'

59.5 195.21 IPp,
L 60.0 196.85 (,7
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GEOVision Job 5492

GEOVISION SUSPENSION LOGGING FIELD NOTES
~\

12/19/2005

UNFILTERED
FILE NO.

FILTERED
FILENO.

COMMENTS
CASING, WATER, ROCK, ETC

60.5 198.49 ~
61.0 200.13 (g<f
61.5 201.77 "70
62.0 203.41 71
62.5 205.05 '77_
63.0 206.69 '/1,
63.5 208.33 711-
64.0 209.97 ?~

64.5 211.61 7f.e,
65.0 213.25 7..7
65.5 214.90 '79..
66.0 216.54 ...,.:l

I 66.5 218.18 b9
67.0 219.82 81
67.5 221.46 fi''L
68.0 223.10 Qt...

68.5 224.74 AC!-
69.0 226.38 Ac-
69.5 228.02 QG;,
70.0 229.66 87
70.5 231.30 A9>
71.0 232.94 9q
71.5 234.58 ItU>
72.0 236.22 q,
72.5 237.86 Crt.
73.0 239.50 4~
73.5 241.14 <fA-
74.0 242.78 '7~

74.5 244.42 E.y.,~~ ~ ...... A...~ ILl>. . A r. ~P>F

75.0 246.06
75.5 247.70

I

I
76.0 249.34
76.5 250.98 I

77.0 252.62
77.5 254.27
78.0 255.91
78.5 257.55
79.0 259.19
79.5 260.83 O().-t~ "\':0. <i? ~I.:o I I
80.0 262.47 I
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GEOVision Job 5492

geophysical services

P-S SUSPENSION VELOCITY FIELD LOG

12/19/2005

SITE:_VOGTLE &- (002,. Q...v.~ '2. DATE:-.:LJ_!~J05 _
CLlENT:_MACTEC~ JOB: 5492. _
AUTHOR_R. STELLER PAGE 1 OF _3_

CONTACT: _

CONTACT: _

CONTACT: _

CONTACT: _

DRILLER _
COMPANY: _

_OFFICE_PHONE: _
____ PHONE: _
_OFFICE_ PHONE: . _
____ PHONE: _
____ PHONE: _
_ PHONE _
____ PHONE: _
_ PHONE: _
_ PHONE: _
____ PHONE:. _

DIRECTIONS TO SITE: _

GENERAL SITE CONDITIONS/LOCATION: - _

EA#: _
BOREHOLE DESIGNATION:--"'B.'---'-'\OO~="2.- LOCATION: _

COUNTY: RANGE: TOWNSHIP: SECTfON: _
BOREHOLE CONSTRUCTION: CASED UNCASEDo _
DIAMETERS AND DEPTH RANGES: 4"0 TO 70 . TO _
BOREHOLE TOTAL DEPTH AS DRILLED:__'7...L>oC;b_' _
CONDUCTOR CASING?: YES__ DEPTH TO BOTTOM OF CASING NO~
DEPTH TO BEDROCK: pv~ DEPTH TO W~TERTABLE: _
BOREHOLE FLUID: WATER__: FRESH WATER MUD_V_: SALT WATER MUD __:

OTHER__--=- ----:- _
DEPTH TO BOREHOLE FLUID: TIME SINCE LAST CIRCULATION: If, H fL

(TEO I 'ision Geophysical Services 1551 Pomona Road, ['nit P, Corona; Cl91882 Ph (951) 549-1234 Fy (951) 549-1136
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GEOVision Job 5492

geophysical services

12/19/2005

SITE:_VOGTLE IS - JDo"Z- 42v.~ z.. DATE:~ Z.~/05 _
CLlENT:_MACTEC:.-- JOB:_5492 _
AUTHOR:_R. STELLER PAGE 2 OF .....3-

LOGGING CREW: (2.... S'T~
VEHICLE(S) USED AND MILEAGE: RED ; BLUE ;WHITE _
MOBILIZED FROM: DEPARTURE TIME:. _
ARRIVED ON SITE: _
STANDBY TIME: CAUSE: _
LOGGING STARTED: LOGGING COMPLETED: _
STANDBY TIME: CAUSE: _
LOGGING STARTED: LOGGING COMPLETED: _
DEMOBILIZED TO: ARRIVAL TIME: _
ADDITIONAL DEMOB T1ME: REASON: - _

BATfERIES CHANGED BEFORE LOGGING: YES ; NO .j ; STORED WITH NEW
WINCH COMPROBE -- SILVER J OYO-------,--
INSTRUMENT 12004 15014 19029_-",J _
GEOPHONE

MAINTENANCE PERFORMED ON SITE:_---'NO~::..:.,.s4...:......: ~'----- _

EQUIPMENT PROBLEMS OR FAILURES:_...:..No....:::...:.~==---- _

SUGGESTIONS, ADDITIONS, CHANGES: "">O">$i...-------------------

COMMENTS: f'.)t;}f t:l.-V!"""'='k'...........r f> -100 2-' A. <;~£D £b!?-)~

LV,...!. D f2.1~..o t\-D \:M:.te;c,,-n ~: If)? t:. J At zius:

CEO J'ision Geophysical Services 1551 Pomona Road, Unit P. C"TOIIU, C4928B2 Pit (951) 549-1234 F.x (951) 549-1236
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GEOVision Job 5492 12/19/2005

GEOVISION SUSPENSION LOGGING FIELD NOTES
SITE:_VOGTLE ~ -\00'2. (2.u.~ '2 DATE:...:L! $-S/05 _
CLlENT:_MACTEC JOB:_5492. _
AUTHOR_R. STELLER PAGE'--__:::.-_OF ')

UNFlLTERED
FILE NO.

FILTERED
FILE NO.

COMMENTS
CASING, WATER, ROCK, ETC

0.5 1.64 101
1.0 3.28 101-

1.5 4.92 II)?'

2.0 6.56 lOt}
2.5 8.20 ro~

3.0 9.84 /o'='
3.5 11.48 107
4.0 13.12 l Oi'l
4.5 14.76 \a1
5.0 16.40 lID
5.5 18.04 1I1
6.0 19,69 I I 'Z.
6,5 21.33 Ii'S
7.0 22.97 IlL.-
7.5 24.61 liS'
8.0 26.25 1 IV,
8.5 27.89 117
9.0 29.53 \ ,g,
9.5 31.17 I 14 !
10.0 32,81 1'2.0 !
10,5 34.45 \'2-1
11.0 36.09 -"."2.-
11.5 37.73 12...'t..
12.0 39,37 .2it
12.5 41.01 IU"
13.0 42.65 .'2~
13.5 44.29 11--7
14.0 45.93 I'Z-t>
14.5 47.57 ?A
15.0 49.21 J~

15.5 50.85 ,'t I

16.0 52.49 172
16.5 54.13 I~~ ~(lS;--&Ck~ ,~-R~ V1-1j;.P.\, ,. ,

17.0 55.77
17.5 57.41
18.0 59.06
18.5 60.70
19.0 62.34
19.5 63.98
20.0 65.62 ()(l.l~ ""'("':D. € 70'
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GEOVision Job 5492

GE~JisZO/l
geophysical services

P-S SUSPENSION VELOCITY FIELD LOG

SlTE:_VOGTLE B- 1002. to. DATE:l° f S" 105 _
CLlENT:_MACTEC JOB: 5492 _
AUTHOR_R. STELLER PAGE 1 OF A::::...-

12/19/2005

CONTACT: _

CONTACT: _

CONTACT: _

CONTACT: _

DRILLER _
COMPANY: _

_OFFICE_ PHONE: _
____ PHONE: _
_OFFICE_ PHONE: _
_ PHONE: _
____ PHONE: _

PHONE:---- ----------_ PHONE: _
____PHONE: _
_ PHONE:. _
____ PHONE: _

DIRECTIONS TO SITE: _

GENERAL SITE CONDITIONS/LOCATION: _

EA#: --:::- _
BOREHOLE DESIGNATION: &- ,co k It- LOCATION: _

COUNTY: RANGE: TOWNSHIP: SECTION:
BOREHOLE CONSTRUCTION: CASED UNCASED l ---
DIAMETERS AND DEPTH RANGES: 4"Q TO I 0 ~ I TO
BOREHOLE TOTAL DEPTH AS DRILLED: 10') I ---

CONDUCTOR CASING?: YES__ DEPTH TO BOTTOM OF CASING NOL
DEPTH TO BEDROCK: '" fl'<. DEPTH TO 7:TER TABLE: _
BOREHOLE FLUID: WATER ; FRESH WATER MUD ; SALTWATER MUD __;

OTHER --..,, _
DEPTH TO BOREHOLE FLUID: TIME SINCE LAST CIRCULATION: 'I-y H (L

GEOJ'i.5iOIl Geophysical Services 1551 Pomona Road. Unit P, Corona, CA szss: PI, (951) ';49.1134 Fx (951) 549-1236
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GEOVision Job 5492

GE~Usio7Z
geophysical services

SITE:_VOGTLE f;-,OO'2. J.\ DATE:~..L!05, _
CLlENT:_MACTEC, JOB: 5492,_-:-- _
AUTHOR:_R. STELLER PAGE 2 OF~

LOGGING CREW: ~ . S1"~
VEHICLE(S) USED AND MILEAGE: RED ; BLUE ;WHITE ~kY

MOBILIZED FROM: DEPARTURE TIME:, _
ARRIVED ON SITE: _
STANDBY TIME: CAUSE: _
LOGGING STARTED: LOGGING COMPLETED:, _
STANDBY TIME: CAUSE: _
LOGGING STARTED: LOGGING COMPLETED: _
DEMOBILIZED TO: ARRIVAL TIME: _
ADDITIONAL DEMOB TIME: REASON: _

BATTERIES CHANGED BEFORE LOGGING: YES__; NO----.i.; STORED WITH NEW__

12119/2005

WINCH
INSTRUMENT
GEOPHONE

COMPROBE, _
12004 _

SILVER~....!V'___ OyO I

15014 19029 1/-----

MAINTENANCE PERFORMED ON SITE:__....M:l""""....:€-:::oo::=--- _

EQUIPMENT PROBLEMS OR FAILURES:._.I:~~~:...._ _

SUGGESTIONS, ADDITIONS, CHANGES:__~--=-___..::.... _

COMMENTS: Q.D~ t, O.Di'" t

GEOllsion Geophysical Services 1551 Pomona Road, Unit P, Corona. C4 918.~2 PI, (951) 549-1131 l:'1: (951) 549-1136
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GEOVISION SUSPENSION LOGGING FIELD NOTES
SlTE:_VOGTLE £,-1 002. .A DATE: '0rJl .,. 105 _
CLlENT:_MACTEC JOB:_5492. _
AUTHOR_R. STELLER . PAGE.__--==--__OF 4:

UNFILTERED
FILENO.

FILTERED
FILENO.

COMMENTS
CASING, WATER, ROCK, ETC

0.5 1.64
1.0 3.28 .
1.5 4.92
2.0 6.56
2.5 8.20
3.0 9.84
3.5 11.48
4.0 13.12
4.5 14.76 I

5.0 16.40
5.5 18.04
6.0 19.69
6.5 21.33 I
7.0 22.97
7.5 24.61 I
8.0 26.25
8.5 27.89
9.0 29.53
9.5 31.17
10.0 32.81
10.5 34.45
11.0 36.09
11.5 37.73 I

12.0 39.37
12.5 41.01
13.0 42.65
13.5 44.29
14.0 45.93
14.5 47.57
15.0 49.21 20\ I
15.5 50.85 U'2-
16.0 52.49 "2-01,.
16.5 54.13 "'2-040-
17.0 55.77 ZooS
17.5 57.41 -zo '"
18.0 59.06 2.ol
18.5 60.70 -z-ob
19.0 62.34 u:>l:f
19.5 63.98 2-10 I
20.0 I 65.62 'Z-U I..
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GEOVision Job 5492 12/19/2005

GEOVISION SUSPENSION LOGGING FIELD NOTES
SITE:_VOGTLE &-1002- A DATE:_~~05 _
CUENT:_MACTEC JOB:_5492 _
AUTHOR_R STELLER PAGE k OF__.....f _

UNFILTERED
FILE NO.

FILTERED
FILENO.

COMMENTS
CASING, WATER, ROCK, ETC

20.5 67.26 Z,lt.
21.0 68.90 211,
21.5 70.54
22.0 72.18
22.5 73.82
23.0 75.46
23.5 77.10
24.0 78.74
24.5 80.38
25.0 82.02 I,
25.5 83.66
26.0 85.30
26.5 86.94
27.0 88.58
27.5 90.22 €¥~IW at:.-..::..e"';'1" VIo\~.g.,
28.0 91.86
28.5 93.50
29.0 95.14 I

29.5 96.78
30.0 98.43
30.5 100.07
31.0 101.71
31.5 103.35
32.0 104.99 ~~ -r;o. 11'_ lOS'
32.5 106.63
33.0 108.27
33.5 109.91
34.0 111.55 I

34.5 113.19
35.0 114.83 I

-
35.5 116.47
36.0 118.11
36.5 119.75
37.0 121.39
37.5 123.03
38.0 124.67
38.5 126.31
39.0 127.95
39.5 129.59 i
40.0 131.23
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GEOVision Job 5492

geophysical services

P-S SUSPENSION VELOCITY FIELD LOG

12/19/2005

SITE:_VOGTlE 8-1003 ~IU 1 DATE:~.....2..-f05 _
CLlENT:_MACTEC JOB: 5492----,,....,..-- _
AUTHOR_R STEL-L-E-R----------- PAGE 1 OF tt;

CONTACT: _

CONTACT: _

CONTACT: _

CONTACT: _

DRILLER _
COMPANY: _

_OFFICE_ PHONE:. _
_ PHONE: _
_OFFICE_ PHONE: _
____ PHONE: _
____ PHONE: _
_ PHONE: _
_ PHONE: _
____ PHONE: _
____ PHONE: _
_ PHONE: _

DIRECTIONS TO SITE: _

GENERAL SITE CONDrTIONSflOCATION: _

EA#:---------------BOREHOLE DESIGNATION:_B-1 003 LOCATION: _

COUNTY: RANGE: TOWNSHIP: SECTION:__
BOREHOLE CONSTRUCTION: CASED UNCASED V
DIAMETERS AND DEPTH RANGES: srr 0 TO ,0,4- ' TO ---
BOREHOLE TOTAL DEPTH AS DRlLlED: 1014"
CONDUCTOR CASING?: YES .,/ DEPTH TO BOTTOM OF CASING <68 . NO__ ~ I.-f Pvc. ('Uot +0
DEPTH TO BEDROCK: 104-1 r-- DEPTH TO WATER TABLE: _
BOREHOLE FLUID: WATER__; FRESH WATER MUD--.1L-; SALTWATER MUD __;

OTHER: _
DEPTH TO BOREHOLE FLUID: TIME SINCE LAST CIRCULATION: 1 IH2..

GEOJ ,sit", Geophysical Services 1551 Pomona Road, Unit P, Corona. C4 92882 I'll (951) 549-1214 Fx (951) 549-1236
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GEOVision Job 5492 12/19/2005

GE~Usion
geophysical services

LOGGING CREW: ~. c;rr,,--~

VEHICLE(S} USED AND MILEAGE: RED ; BLUE ;WHITE. _
MOBILIZED FROM: DEPARTURE TIME: _
ARRIVED ON SITE:._05:..;:....::::::::.·.=oo--=-- _
STANDBY TIME: CAUSE: _
LOGGING STARTED: \ '2.."·00 LOGGING COMPLETED: Ie.. .. "30
STANDBV TIME: CAUSE:, _
LOGGING STARTED: LOGGING COMPLETED: _
DEMOBILIZED TO: ARRIVAL TIME: _
ADDITIONAL DEMOB TIME: REASON: _

BATIERIES CHANGED BEFORE LOGGING: YES v' ;NO ; STORED WITH NEW
WINCH COMPROBE -- SILVER ,f ovO-
INSTRUMENT 12004 15014 1902-g--17-r-
GEOPHONE

MAINTENANCE PERFORMED ON SITE:__N:...;...;:O-'-IJ~£c......... _

EQUIPMENT PROBLEMS OR FA1LURES:_J.::f.J~o<CN"'I£;;.... _

SUGGESTIONS, ADDITIONS, CHANGES:_-=~=_=_;E.""""'_ _

COMMENTS:__....:........._~'____ __==:::..!.______''_=__-'--'-'''=..II!~.!..=:..-'.~'____ ___==__=__.:.:._____'''___=___...:....:...:___=___

GEOI'ision Geophysical Services 1551 Pomona Road. Unit 1'. (.070na. C-I 91882 Ph (951) 5-19-1234 1':~' (951) 549-1236
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GEOVision Job 5492 12/19/2005

OF (t.1

GEOVISION SUSPENSION LOGGING FIELD NOTES
SITE: VOGTLE \?;.# roo::, f4.,y j DATE:J..~_-'-_~..!05 _
CllENT:_MACTEC JOB:_5492,-=-- _
AUTHOR:_R. STELLER PAGE S

UNFILTERED
FILENO.

FILTERED
FILENO.

COMMENTS
CASING, WATER, ROCK, ETC

0.5 1.64
1.0 3.28
1.5 4.92
2.0 6.56
2.5 8.20
3.0 9.84 I
3.5 11.48 I
4.0 13.12
4.5 14.76
5.0 16.40
5.5 18.04
6.0 19.69
6.5 21.33
7.0 22.97
7.5 24.61
8.0 26.25
8.5 27.89
9.0 29.53
9.5 31.17

10.0 32.81
10.5 34.45
11.0 36.09
11.5 37.73
12.0 39.37
12.5 41.01
13.0 42.65
13.5 44.29
14.0 45.93
14.5 47.57
15.0 49.21
15.5 50.85
16.0 52.49
16.5 54.13
17.0 55.77
17.5 57.41
18.0 59.06
18.5 60.70 I
19.0 62.34
19.5 63.98 00' ~~ "'f"o ~4'

20.0 65.62 002- -r\.-& :::: l z . 14-
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GEOVision Job 5492

GEOVISION SUSPENSION LOGGING FIELD NOTES

12/19/2005

SfTE:_VOGTLE_--'&""-----....L..t.:..cbb=.....<.> __-\"""==---'-- DATE:l!2J....3-!05 ---
CLlENT:_MACTEC JOB:_5492----, _
AUTHOR_R. STELLER PAGE 4- OF_-l1~ct.l..-- _

UNFILTERED
FILE NO.

FILTERED
FILE NO.

COMMENTS
CASING, WATER, ROCK, ETC

20,5 67.26 '3
21.0 68.90 c:£..
21.5 70.54 5"
22.0 72.18 b
22.5 73.82 .,
23.0 75.46 s
23.5 77.10 'l
24.0 78.74 ID
24.5 80.38 11
25.0 82.02 I'l.-

25.5 83.66 I>
26.0 85.30 lA.-
26.5 86.94 IS 'f"1Jlo..-_L ."-n ~ {->_ Reo
27.0 88.58 JI... C~ M' s:t.~'
27.5 90.22 ,''''
28.0 91.86 Ilh
28.5 93.50 11
29.0 95.14

,
'Zo

29.5 96.78 Z-'
30.0 98.43 n ..
30.5 100.07 '2.~

31.0 101.71 Z4-
31.5 103.35 ,,_t::
32.0 104.99 z,..f.Il
32.5 106.63 2.-,
33.0 108.27 J.8 I
33.5 109.91 ~"l i
34.0 111.55 Jo
34.5 113.19 '31
35.0 114.83 3z..
35.5 116.47 I '7," I
36.0 118.11 14-
36.5 119.75 ~s-

37.0 121.39 ~t-

37.5 123.03 ~'?

38.0 124.67 '38
38.5 126.31 ~q

39.0 127.95 4-0
39.5 129.59 4-1
40.0 131.23 4-z.
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GEOVision Job 5492 12/19/2005

5"

GEOVISION SUSPENSION LOGGING FIELD NOTES
SITE:_VOGTLE B- feb":> (2.v.,v \ DATE: f'b1..3LJ05 _
CLlENT:_MACTEC JOB:_5492. _
AUTHOR:_R. STELLER PAGE,__"'""""'-__OF_--J...~ _

UNFILTERED
FILE NO.

FILTERED
FILE NO.

COMMENTS
CASING, WATER, ROCK, ETC

40.5 132.87 A~

41.0 134.51 4d.
41.5 136.15 ~S

42.0 137.80 A.b
42.5 139.44 47
43.0 141.08 4'e
43.5 142.72 4'1
44.0 144.36 -'5D
44.5 146.00 ?05
45.0 147.64 ~O4--

45.5 149.28 5()S"' ~T"To .... DF V'h 1.\1\2..,L.
46.0 150.92 SOh
46.5 152.56 501
47.0 154.20 50'0
47.5 155.84 50<\
48.0 157.48 6/{) SM\·c;...r "lClo \ V""" c,PAC.>l A.)(", .L
48.5 159.12
49.0 160.76 SH
49.5 162.40 !
50.0 164.04 S"ll..
50.5 165.68
51.0 167.32 5'~
51.5 168.96
52.0 170.60 $'1 A--
52.5 172.24
53.0 173.88 51$"
53.5 175.52
54.0 177.17 5""1<0
54.5 178.81
55.0 180.45 $17
55.5 182.09
56.0 183.73 $1~
56.5 185.37
57.0 187.01 <c:; ,a.
57.5 188.65
58.0 190.29 -52-0
58.5 191.93
59.0 193.57 52.-1
59.5 195.21
60.0 196.85 '$1-'2..
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GEOVision Job 5492 12/19/2005

OF_---+-CL.- _

GEOVISION SUSPENSION LOGGING FIELD NOTES
SfTE:_VOGTLE B-IOO 3 ~IU \ DATE:.BU--.Z...J05 _
CLlENT:_MACTEC JOB:_5492 _

AUTHOR:_R. STELLER PAGE <;

UNFILTERED
FILE NO.

FILTERED
FILE NO.

COMMENTS
CASING, WATER, ROCK, ETC

60.5 198.49
61.0 200.13 "52-;
61.5 201.77
62.0 203.41 524-
62.5 205.05
63.0 206.69 5"1,.S"
63.5 208.33
64.0 209.97 <5-z..c.,
64.5 211.61
65.0 21325 "52-'7
65.5 214.90
66.0 216.54 '5"'2..9>
66.5 218.18
67.0 219.82 ll:il-<\
67.5 221.46
68.0 223.10 5"30
68.5 224.74
69.0 226.38 -5'.)'
69.5 228.02
70.0 229.66 S:11-
70.5 231.30
71.0 232.94 5""'1-
715 234.58
72.0 236.22 S'?,d,.-
72.5 237.86
73.0 239.50 6'341.;""
73.5 241.14
74.0 242.78 5,1,1) I

74.5 244.42
75.0 246.06 ~>f

75.5 247.70
76.0 249.34 51R
76.5 250.98
77.0 252.62 5'<.4
77.5 254.27
78.0 255.91 ~A-o

78.5 257.55
79.0 259.19 -Sa-,
79.5 260.83
80.0 262.47 -542.
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GEOVision Job 5492 12/19/2005

GEOVISION SUSPENSION LOGGING FIELD NOTES
g- (oo~ ~ \

OF_---"-..L.- _

UNFILTERED
FILE NO.

FILTERED
FILE NO.

COMMENTS
CASING, WATER, ROCK, ETC

80.5 264.11
81.0 265.75 ?4-~

81.5 267.39
82.0 269.03 5~

82.5 270.67
83.0 272.31 54-S"
83.5 273.95
84.0 275.59 '5""4{.,
84.5 277.23
85.0 278.87 547
85.5 280.51
86.0 282.15 5"4£>
86.5 283.79
87.0 285.43 5"4';
87.5 287.07
88.0 288.71 S"5b
88.5 290.35
89.0 291.99 ?5'1
89.5 293.64 I

I

90.0 295.28 S-Sl..
90.5 296.92
91.0 298.56 $53
91.5 300.20
92.0 301.84 55"4-
92.5 303.48
93.0 305.12 "$S~

93.5 306.76
94.0 308.40 -:>"S'"'=:o
94.5 310.04
95.0 311.68 ~S7

95.5 313.32
96.0 314.96 ?Son
96.5 316.60
97.0 318.24 !>So,
97.5 319.88
98.0 321.52 ~D
98.5 323.16
99.0 324.80 '5""b I
99.5 326.44 -ri-~~ :;; 1-;:40
100.0 328.08 "502;; "00 ~ [)\ ~Jc. {,.'2.) ~ ~..fUt-
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GEOVision Job 5492 12/19/2005

OF_..L.......:. _

GEOVISION SUSPENSION LOGGING FIELD NOTES
SITE:_VOGTLE B~ 100) R=ue \ DATE:bl2-105 _
CllENT:_MACTEC J08:_5492 _
AUTHOR:_R. STELLER PAGE t3

UNFILTERED
FILE NO.

FILTERED
FILE NO.

COMMENTS
CASING, WATER, ROCK, ETC

100.5 329.72
101.0 331.36 &'01
101.5

l
333.01

102.0 334.65 toOl-
102.5 336.29
103.0 337.93 UlO~

103.5 339.57
104.0 341.21 "04
104.5 342.85
105.0 344.49 "oS"
105.5 346.13
106.0 347.77 C,lJlD

106.5 349.41
107.0 351.05 CLJDt
107.5 352.69
108.0 354.33 tat>~
108.5 355.97
109.0 357.61 c"O~
109.5 359.25
110.0 360.89 "'0
110.5 362.53
111.0 364.17 ""111.5 365.81
112.0 367.45 (p11-
112.5 369.09
113.0 370.73 fAlZ
113.5 372.38 I
114.0 374.02 (AI 4.-
114.5 375.66
115.0 377.30 I'DI,
115.5 376.94
116.0 380.58 lAllA
116.5 382.22
117.0 383.86 u",?
117.5 385.50
118.0 387.14 1dt6
118.5 388.78
119.0 390.42 (pI't
119.5 392.06
120.0 393.70 tPU>
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GEOVision Job 5492 12/19/2005

OF_........., _

GEOVISION SUSPENSION LOGGING FIELD NOTES
SITE:_VOGTLE g~ '00 10 Q..w." \ DATE:iQ.'-.5.J05, _
CLlENT:_MACTEC JOB:_5492, _

AUTHOR_R. STELLER PAGE q

UNFILTERED
FILE NO.

FILTERED
FILE NO.

COMMENTS
CASING, WATER, ROCK, ETC

120.5 395.34
121.0 396.98 h').,1
121.5 398.62
122.0 400.26 CD 'LlZ_

122.5 401.90
123.0 403.54 (01. ;.
123.5 405.18
124.0 406.82 "2-d-
124.5 408.46
125.0 410.10 h2-S-
125.5 411.75
126.0 413.39 hZ4
126.5 415.03
127.0 416.67 "2?
127.5 418.31
128.0 419.95 ~2.A
128.5 421.59
129.0 423.23 bz..q
129.5 424.87
130.0 426.51 0,;n
130.5 428.15
131.0 429.79 &11
131.5 431.43
132.0 433.07 £"12.-
132.5 434.71
133.0 436.35 {6">
133.5 437.99
134.0 439.63 ~~4--
134.5 441.27
135.0 442.91 {p3~

135.5 444.55
136.0 446.19 C,'3b
136.5 447.83
137.0 449.48 lP3?
137.5 451.12
138.0 452.76 U?~~
138.5 454.40
139.0 456.04 lP3t:T
139.5 457.68
140.0 459.32 040

GEOVision Report 5492-01 Vol 1 of 2 Vogtle Boring Geophysics rev a.pdf Page 95 of 167



GEOVision Job 5492 12/19/2005

OF_-1-=-L _

GEOVISION SUSPENSION LOGGING FIELD NOTES
SITE:_VOGTLE ~-IOOJ ~ \ DATE:1Q./~/05 _
CLlENT:_MACTEC JOB:_5492. _
AUTHOR:_R. STELLER PAGE ID

UNFILTERED
FILENO.

FILTERED
FILENO.

COMMENTS
CASING, WATER, ROCK, ETC

140.5 460.96
141.0 462.60 "4(
141.5 464.24
142.0 465.88 hdz..
142.5 467.52
143.0 469.16 h4'>
143.5 470.80
144.0 472.44 b44-
144.5 474.08
145.0 475.72 "4~
145.5 477.36 I
146.0 479.00 h4ft>
146.5 480.64
147.0 482.28 b47
147.5 483.92
148.0 485.56 bffl
148.5 487.20
149.0 488.85 0H
149.5 490.49
150.0 492.13 (oS-o
150.5 493.77
151.0 495.41 c""
151.5 497.05
152.0 498.69 hs?-
152.5 500.33
153.0 501.97 ~5'3

153.5 503.61 I
154.0 505.25 fL>S'4-
154.5 506.89
155.0 508.53 "'5'5"'
155.5 510.17
156.0 511.81 (p~fa

156.5 513.45
157.0 515.09 ~Sf

157.5 516.73
158.0 518.37 {'5~ I
158.5 520.01 --s..t~-H' PE-o /br-. "'" ~':),~,",--159.0 521.65 IDS'&( -- .>:
159.5 523.29 / -
160.0 524.93 r , ~~ ~'r- TIYk.f.. ~ 14 :/(0
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GEOVision Job 5492 12/19/2005

OF 1'1

GEOVISION SUSPENSION LOGGING FIELD NOTES
SITE:_VOGTLE f\ -/003 l2-v.t-J \ DATE:n?J-.5.Jo5 _
CLlENT:_MACTEC JOB:_5492, _

AUTHOR:_R. STELLER PAGE I r

UNFILTERED
FILE NO.

FILTERED
FILE NO.

COMMENTS
CASING, WATER, ROCK, ETC

160.5 526.57
161.0 528.22 ""0
161.5 529.86
162.0 531.50

~'"162.5 533.14
163.0 534.78 (o~1..

163.5 536.42
164.0 538.06 ~3

164.5 539.70
165.0 541.34 ~4-

165.5 542.98
166.0 544.62 ,,~C;-

166.5 546.26
167.0 547.90 bb~

167.5 549.54
168.0 551.18 "'='7
168.5 552.82
169.0 554.46 wbe> Ob£C.'»\o1"" - .D~ Cl ("i·:; t'l1

169.5 556.10
170.0 557.74 G,~~

170.5 559.38
171.0 561.02 ~"I FluE:, dl (,:,70 $lCt-PpSD "To

171.5 562.66 ~ Pot"r~ J:'I(;L ~ tvl-n.. l.'~Y .,.,

172.0 564.30 (;",71-
172.5 565.94 I
173.0 567.59 b7'>
173.5 569.23
174.0 570.87 b14-
174.5 572.51
175.0 574.15 ~7~

175.5 575.79
176.0 577.43 b,lL.
176.5 579.07
177.0 580.71 ft:>77
177.5 582.35
178.0 583.99 iP7B
178.5 585.63
179.0 587.27 b?'1
179.5 588.91
180.0 590.55 0BO
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GEOVision Job 5492 12/19/2005

\'1OF_-'---' _

GEOVISION SUSPENSION LOGGING FIELD NOTES
SITE:_VOGTLE 13-10-01. ~p.) ) DATE:/O/~05 _
CLlENT:_MACTEC, JOB:_5492'-- _
AUTHOR:_R. STELLER PAGE It..

UNFILTERED
FILE NO.

FILTERED
FILE NO.

COMMENTS
CASING, WATER, ROCK, ETC

180.5 592,19
181.0 593.83 ~gl

181.5 595.47 I

182.0 597.11 roB2.-
182.5 598.75
183.0 600.39 b8~
183.5 602.03
184.0 603.67 "£34-
184.5 605.31
185.0 606.96 be~
185,5 608.60
186.0 610.24 "'Sfo
186.5 611.88
187.0 613.52 h~7

187.5 615.16
188.0 616.80 b8f>
188.5 618.44 I
189.0 620,08 ~tff

189.5 621.72
190.0 623.36 Co'iO
190.5 625.00
191.0 626.64 b~1

191.5 628.28
192.0 629.92 ",q1...
192.5 631.56
193.0 633.20 "',-S
193.5 634.84 I

194.0 636.48 e.G} 4--
194.5 638.12
195.0 639.76 btt>,
195.5 641.40
196.0 643.04 b'1~

196.5 644.69
197.0 646.33 /PQ7
197.5 647.97
198.0 649.61 (pt; if;>
198.5 651.25
199.0 652.89 ft,'1tf
199.5 654.53
200.0 656,17 "700
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GEOVision Job 5492 12/19/2005

OF_--Jo....:....- _

GEOVISION SUSPENSION LOGGING FIELD NOTES
SlTE:_VOGTLE g-IPO,?> tLvl\l , DATE:lQ....I.-.3-f05, _
CLlENT:_MACTEC JOB:_5492'---__- _
AUTHOR:_R. STELLER PAGE 13

UNFilTERED
FilE NO.

FILTERED
FILE NO.

COMMENTS
CASING, WATER, ROCK, ETC

200.5 657.81
201.0 659.45 "70\ ~...w ()I~r. (~) s.. ~Ai:b(l-

201.5 661.09 -n ""',;_ :: (4: 4'1
202.0 662.73 "7t>7-
202.5 664.37
203.0 666.01 "i0,
203.5 667.65
204.0 669.29 '704-
204.5 670.93
205.0 672.57 7t:;Jf;"
205.5 674.21
206.0 675.85 70(0
206.5 677.49
207.0 679.13 70,">
207.5 680.77
208.0 682.41 ?nP.
208.5 684.06
209.0 685.70 ?r,q
209.5 687.34
210.0 688.98 710
210.5 690.62
211.0 692.26 ""211.5 693.90
212.0 695.54 "7'''2-
212.5 697.18
213.0 698.82 '71)
213.5 700.46
214.0 702.10 7/4---
214.5 703.74
215.0 705.38 II~

215.5 707.02
216.0 708.66 '?Ilo
216.5 710.30
217.0 711.94 717
217.5 713.58
218.0 715.22 I '719l
218.5 716.86
219.0 718.50 714
219.5 720.14
220.0 721.78 7J..o I I I

I I
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GEOVision Job 5492 12/19/2005

OF_....L.:. _

GEOVISION SUSPENSION LOGGING FIELD NOTES
SITE:_VOGTLE f$ - teo? (2.",~ \ DATE:LQj~05 _
CLlENT:_MACTEC J08:_5492. _
AUTHOR:_R. STELLER PAGE 14-

UNFILTERED
FILE NO.

FILTERED
FILE NO.

COMMENTS
CASING, WATER, ROCK, ETC

220.5 723.43
221.0 725.07 ill
221.5 726.71
222.0 728.35 /2."Z-
222.5 729.99
223.0 731.63 72;
223.5 733.27
224.0 734.91 ?2.4-
224.5 736.55 !
225.0 738.19 7'2.5"'
225.5 739.83
226.0 741.47 rru:
226.5 743.11
227.0 744.75 '7'1-7 I
227.5 746.39
228.0 748.03 "7~

228.5 749.67
229.0 751.31 72-i
229.5 752.95
230.0 754.59 '"730
230.5 756.23 I

231.0 757.87 c~l

231.5 759.51
232.0 761.15 73"2-
232.5 762.80
233.0 764.44 73")
233.5 766.08
234.0 767.72 7~'"
234.5 769.36
235.0 771.00 -nC-
235.5 772.64
236.0 774.28 731c>
236.5 775.92
237.0 777.56 -rJ?
237.5 779.20
238.0 780.84 '73et:>
238.5 782.48
239.0 784.12 I'},\
239.5 785.76
240.0 787.40 14-"0
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101

GEOVISION SUSPENSION LOGGING FIELD NOTES
SITE:_VOGTLE 6- ''''01. jl.""..., \ DATE:1QJ---..:LJ05 _
CLlENT:_MACTEC JOB:_5492. _
AUTHOR_R. STELLER PAGE,---'-I5"-"L- OF_t='- _

UNFILTERED
FILE NO.

FILTERED
FILENO.

COMMENTS
CASING, WATER, ROCK, ETC

240.5 789.04
241.0 790.68 '141
241.5 792.32
242.0 793.96 'IA"2.
242.5 795.60
243.0 797.24 "7"';
243.5 798.88
244.0 800.52 74--f1,
244.5 802.17
245.0 803.81 14-$'"'
245.5 805.45
246.0 807.09 7J/-1tJ
246.5 808.73
247.0 810.37 '74-,
247.5 812.01
248.0 813.65 74--f>
248.5 815.29
249.0 816.93 "4-~
249.5 818.57
250.0 820.21 '75"'a
250.5 821.85
251.0 823.49 ,~,

251.5 825.13
252.0 826.77 ~S-2-

252.5 828.41
253.0 830.05 7'53
253.5 831.69
254.0 833.33 '7S-+-
254.5 834.97
255.0 836.61 '7SS-
255.5 838.25
256.0 839.90 'S'(.o.
256.5 841.54
257.0 843.18 'is?
257.5 844.82
258.0 846.46 7S"a !

258.5 848.10
259.0 849.74 7S-'T I
259.5 851.38

,

260.0 853.02 '7teo
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GEOVision Job 5492 12/19/2005

GEOVISION SUSPENSION LOGGiNG FIELD NOTES
SITE:_VOGTLE &-I oo?> (2v.t-J \ DATE:~/~05 _
CLlENT:_MACTEC JOB:_5492. ------: _
AUTHOR_R. STELLER PAGE._''-=lD'-- OF_~.:.__ _

UNFILTERED
FILE NO.

FILTERED
IFILENO.

COMMENTS
CASING, WATER, ROCK, ETC

I 260.5 854.66
261.0 856.30 I~I I
261.5 857.94 I
262.0 859.58 'b2. 1 I
262.5 861.22
263.0 862.86 ~3

I

263.5 864.50
264.0 866.14 {bit i

264.5 867.78
265.0 869.42 7~S" I
265.5 871.06 i
266.0 872.70 7tst...
266.5 874.34
267.0 875.98 ,(,;.')
267.5 I 877.62i

268.0 879.27 7~
I
I

268.5 880.91
269.0 882.55 I Jt,tt
269.5 884.19
270.0 885.83 i?O I
270.5 887.47 I
271.0 889.11 rrn I
271.5 890.75 l !
272.0 892.39 j 777-I
272.5 894.03 I
273.0 895.67 77~

273.5 897.31
274.0 898.95 -r 7J-- I
274.5 900.59 I

275.0 902.23 77>
275.5 903.87
276.0 905.51 Ilh
276.5 907.15
277.0 908.79 . 777
277.5 910.43
278.0 912.07 /75 i. I

278.5 913.71 i I !,
279.0 915.35 I 17'1 { t j

279.5 916.99 !
280.0 918.64 780
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GEOVision Job 5492 12/19/2005

OF_--'----'- _

GEOVISION SUSPENSION LOGGING FIELD NOTES
SITE:_VOGTLE &- tOO1> f2¥~ \ DATE: IO/..-D05 _
CLlENT:_MACTEC JOB:_5492. _

AUTHOR:_R. STELLER PAGE n
UNFILTERED
FILE NO.

FILTERED
FILE NO.

COMMENTS
ICASiNG, WATER, ROCK, ETC

280.5 920.28
281.0 921.92 lBI Ov.£.tl,.'>I--len- OCKv\ . OM"lI.-~ 2BL1-'l
281.5 923.56
282.0 925.20 '-'B2- !
282.5 926.84 i
283.0 928.48 '7B~

283.5 930.12
284.0 931.76 7~ I
284.5 933.40 I

!

285.0 935.04 78~
285.5 936.68 I
286.0 938.32 ~ I
286.5 939.96 I I I
287.0 941.60 ,R7 r

I 287.5 943.24 , I
288.0 944.88 7'08
288.5 946.52
289.0 948.16 '7laq
289.5 949.80

,
I

290.0 951.44 ,,-,c'IO
290.5 953.08 I
291.0 954.72 ! 7a,
291.5 I 956.36

,

292.0 958.01 '742.- I
292.5 959.65 I I
293.0 961.29 ?-'to;
293.5 962.93
294.0 964.57 I 744-- !

294.5 966.21

I295.0 967.85 "74~ I
295.5 969.49 I I
296.0 971.13 I '7q~ I
296.5 972.77 I ! I i

I
297.0 ,...,crJ

I

974.41 i I
297.5 976.05 I
298.0 977.69 '?t1t> 1 I
298.5 979.33 i
299.0 980.97 74tt I ,

I I
,

299.5 982.61 i
300.0 984.25 ROO ! I II
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GEOVision Job 5492

GEOVISION SUSPENSION LOGGING FIELD NOTES

12/19/2005

SITE: VOGTLE ~ .... 100 3 DATE:12.L..:~..)05 _
CLlENT:_I\IlACTEC. JOB:_5492 - _
AUTHOR: R. STELLER PAGE 16 OF_...l.lq...L- _

UNFILTERED
FILE NO.

FILTI:::RED
FILE NO.

COMMENTS
CASING, WATER, ROCK, ETC

300.5 985.89 I
301.0 987.53 '801 !~ C'-ls,1(.. (.{.-) ~ ~M~

I

301.5 989.17 -rl-~ :: l c:; ~ >to"
302.0 990.81 '301.
302.5 992.45
303.0 I 994.09 I p., 0 '5i
303.5 995.73
304.0 997.38 7b4-

I
f

304.5 999.02 I305.0 1000.66 tJ(Y;"

305.5 1002.30
306.0 1003.94 9,f')("

306.5 1005.58
307.0 1007.22 807 I

I

307.5 1008.86 .
308.0 1010.50 a>f> !
308.5 1012.14 I
309.0 1013.78 ~ I

309.5 1015.42
310.0 1017.06 BfD
310.5 1018.70 I

j

311.0 1020.34 61\ I , I
I 311.5 1021.98 I I

312.0 1023.62 'tS ('2.-- I I312.5 1025.26 I
313.0 1026.90 S6/~ I
313.5 1028.54 ,
314.0 1030.18 I e>I4.- I
314.5 1031.82 I

I315.0 1033.46 f3\~ I ~\.A.(k.) "'Th OS ..... ~1'~Nf.. I
I 315.5 1035.10 ~lll"l I I

I i316.0 I 1036.75 t?n !
316.5 1038.39 81~ I i
317.0 1040.03 I f:3 ,q
317.5 1041.67 82:0
318.0 1043.31 $37.-1
318.5 1044.95 a2.'l...
319.0 1046.59 f ~).'; I
319.5 1048.23 1

,
BZ.d. I320.0 1049.87 ~2,..C;;- r 0..\ ~S So ,,- '-D~ @ 1Q4=i ]
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GEOVision Job 5492 12/19/2005

GEOVISION SUSPENSION LOGGING FIELD NOTES
SITE:_VOGTLE@,.. (bO!. f2.v..{\) \ DATE: '_0 I-..:iJ05 _
CL1ENT:_MACTEC JOB:_5492. _
AUTHOR_R. STELLER PAGE ''l OF_-->'-.:.4"'-- _

UNFILTERED
FILENO.

FILTERED
FILE NO.

COMMENTS
CASING, WATER, ROCK, ETC

320.5 1051.51 5~

321.0 1053.15 I 92.-7
321.5 I 1054.79 8z-S
322.0 1056.43 B24 I
322.5 1058.07 9"1;,0 I

323.0 1059.71 fS }I I I G:/f£""""E-O ~ ..... yv.~S~-
323.5 1061.35 g3'l.
324.0 1062.99 ~n CoTTO'""- Q. "S2.-'). B""'" -
324.5 1064.63 I I "'-lV"l €. 1l;":'5b::::.
325.0 1066.27 I
325.5 1067.91
326.0 1069.55 I

326.5 1071.19 I
327.0 1072.83 !
327.5 1074.48 PfUL,vU- T-e>. € /0,4 t

328.0 1076.12
328.5 1077.76
329.0 1079.40
329.5 1081.04
330.0 1082.68
330.5 1084.32 1

331.0 1085.96 I
331.5 1087.60 I I

I

332.0 1089.24 ;

332.5 1090.88 I
333.0 1092.52 I

I

333.5 1094.16 I
334.0 1095.80 I I

i
334.5 109t .44

, !I
335.0 1099.08 i I
335.5 1100.72 I I
336.0 1102.36 I
336.5 1104.00 ! I
337.0 1105.64 i I

I
337.5 1107.28

I338.0 1108.92
338.5 1110.56
339.0 1112.20 I I
339.5 1113.85 i
340.0 1115.49 I

I
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GEOVision Job 5492 12/19/2005

GE~f/jsi071
geophysical services

P-S SUSPENSION VELOCITY FIELD LOG

SITE: VOGTLE B-1003 a-..lI.l 2.. DATE:~i/~J05 _
CLlENT:_MACTEC, JOB:_5492 _
AUTHOR_R. STELLER PAGE 1 OF .;:::r B

CONTACT: _

CONTACT: _

CONTACT: _

CONTACT: _

DR1LLER _
COMPANY: _

_OFF1CE_ PHONE: _
____ PHONE: _
_OFFICE_ PHONE: _
____ PHONE: _
____ PHONE: _
_ PHONE: _
____ PHONE: _
_ PHONE _

PHONE:---- '----------
____ PHONE: _

DIRECTIONS TO SITE: _

GENERAL SITE CONDITIONSfLOCATION:, --- _

EA#: _
BOREHOLE DESIGNATION:_B-1003, LOCATION: _

liME SINCE LAST CIRCULATION: ~ ,""I £:

COUNTY: RANGE: TOWNSHIP:--,,_-__SECTION: _
BOREHOLE CONSTRUCTION: CASED UNCASED I'
DIAMETERS AND DEPTH RANGES'. ~0 TO ''>">'6 TO _
BOREHOLE TOTAL DEPTH AS DRILLED: I~'S~ I

CONDUCTOR CASING?: YES .; DEPTH TO BOTTOM OF CASING IOS4- ; NO
DEPTH TO BEDROCK: 10+4-- DEPTH TO WATER TABLE:
BOREHOLE FLUiD: WATER__; FRESHWATER MUD~; SALTWATE-R-M-U-O-_-__;

OTHER: ~---;-r~_~

DEPTH TO BOREHOLE FLUID: _

GEOr'isioll Geophysical Services 1551 Pomona Road. (.'nit P. Corona. Cel 928&1 Pit (9S1) 549-1134 F .. (9.51) 549-1Z36
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GEOVision Job 5492

geopliysical services

LOGGING CREW: f2.-. S1"~
VEHICLE{S) USED AND MILEAGE: RED, ; BLUE ;WHITE._----=-------:-.:....::-=--==---_
MOBILIZED FROM: DEPARTURE TIME: _
ARRIVED ON SITE:, _
STANDBY TIME: CAUSE:, _
LOGGING STARTED: LOGGING COMPLETED: _
STANDBY TIME: CAUSE:, _
LOGGING STARTED: LOGGING COMPLETED: _
DEMOBILIZED TO: ARRIVAL TIME: _
ADDITIONAL DEMOS T!ME: REASON:'--------------
SATTERIES CHANGED BEFORE LOGGING: YES~; NO__; STORED WITH NEW__
WINCH COMPROBE SlLVER V OYO---....,.
INSTRUMENT 12004 15014 19029 v'"
GEOPHONE

MAINTENANCE PERFORMED ON SITE:_--'-,...v~uJ:-.::.E..- _

EQUIPMENT PROBLEf1l1S OR FAILURES:._..!..~~==--- _

SUGGESTIONS, ADDITiONS. CHANGES:,----!~.....;::....:..._~. _

12/19/2005

COMMENTS: De.R1J.t~ 10 ~ e..tn.R~ - ~ ~pZ...'"T~

0lJ e~4.e>

GEOI·i.\'l1fl1 Geophysical Services 1551 Pomona Road. Tui: P. Corona. C192S82 Ph (951) 549-1214 1-:'1: (951) 549-1136
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GEOVision Job 5492 12/19/2005

OF ..e::r- S

GEOVISION SUSPENSION LOGGING FIELD NOTES
SITE: VOGTLE G-100lo (6\o"d) 2

d
DATE:~I '0/05, _

CLlENT:_MACTEC, JOB:_o492. _
AUTHOR:_R. STELLER PAGE ;.

UNFILTERED
FILE NO.

FILTERED
FILE NO.

ICOMMENTS
ICASING, WATER, ROCK, ETC

320.5 1051.51
321.0 1053.15 COl ,
321.5 1054.79 Z. i
322.0 1056.43 1 !
322.5 1058.07 a.- I !
323.0 1059.71 S

I

I
323.5 1061.35 " I

I

324.0 1062.99 1
324.5 1064.63 I e I
325.0 1066.271 q
325.5 1067.91 I to i
326.0 1069.55 II I

I
326.5 1071.19 It. !
327.0 1072.83 rot. J I
327.5 1074.48 I I~ I I

I
\

328.0 1076.12 , " I
328.5 1077.76 I '''' I I
329.0 1079.40 n

,

329.5 1081.04 I 19; i
330.0 1082.68 tq
330.5 1084.32 'Z.O I I
331.0 1085.96 I z,t I
331.5 1087.60 I zs,
332.0 1089.24 I 1-~ i
332.5 1090.88 ' z,.d-

I
- .

333.0 1092.52 ?_~

333.5 1094.16 :2.-fd

334.0 1095.80 ?J'1 I
334.5 1097.44 U i I
335.0 1099.08 ! -v1 I )- \335.5 1100.72 ~ I i
336.0 1102.36 1\

!
i

336.5 1104.00 32. I i
337.0 1105.64 ')) I
337.5 1107.28 ,4- I I

338.0 1108.92 I '}~ -1
338.5 1110.56 '5b I
339.0 1112.20 >7 I i

I
339.5 1113.85 ~
340.0 1115.49 -;C\ !
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GEOVision Job 5492 12/19/2005

GEOVISION SUSPENSION LOGGING FIELD NOTES
SITE:_VOGTLE {;- 1003 e.v.N "2- DATE:-l!.!...1Qj05 _
CLlENT:_MACTEC, J08:_5492. _
AUTHOR_R STELLER PAGE,__.......:....__OF ..::::=,- 6

UNFILTERED
FILE NO.

FILTERED
FILE NO.

COMMENTS
CASING, WATER, ROCK, ETC

340.5 1117.13 AD I

341.0 1118.77 tIi
341.5 1120.41 M..
342.0 1122.05 .1~

342.5 1123.69 46
343.0 1125.33 4c
343.5 1126.97 At,
344.0 1128.61 th
344.5 1130.25 Ag
345.0 1131.89 A.Lj
345.5 1133.53 e.o
346.0 1135.17 51
346.5 1136.81 5z.
347.0 1138.45 S~
347.5 1140.09 ~4-

348.0 1141.73 S~
348.5 1143.37 ~

349.0 1145.01 ~

349.5 1146.65 ~

350.0 1148.29 s<\
350.5 1149.93 bO I
351.0 1151.57 61
351.5 1153.22 hz.
352.0 1154.86 h'l.
352.5 1156.50 ~..
353.0 1158.14 b.
353.5 1159.78 wI.
354.0 1161.42 i\')") i,
354.5 1163.06 I b5 I355.0 1164.70 bi

\355.5 1166.34 ")f)

356.0 1167.98 "1
356.5 1169.62 "):1:.

357.0 1171.26 -n
357.5 1172.90 ,4-
358.0 1174.54 1C-
358.5 1176.18 1.4"
359.0 1177.82 ,..,
359.5 1179.46 19.
360.0 1181.10 ,4

GEOVision Report 5492-01 Vol 1 of 2 Vogtle Boring Geophysics rev a.pdf Page 109 of 167



GEOVision Job 5492 12/19/2005

GEOVISION SUSPENSION LOGGING FIELD NOTES
SITE: VOGTLE 6-[00,"> ~ "l- DATE:_I_''_'_0_'05. _
CUENT:_MACTEC, JOB:_5492._-= -==------=:-- _
AUTHOR:_R. STELLER PAGE.__----==--_OF :=r- B.

UNFILTERED
FILE NO.

FILTERED
FILE NO.

COMMENTS
CASING, WATER, ROCK, ETC

360.5 1182.74 ~
361.0 1184.38 PJr
361.5 1186.02 Sa.
362.0 1187.66 ~} I
362.5 1189.30 214-
363.0 1190.94 ff~ 1
363.5 1192.59 66
364.0 1194.23 A..,
364.5 1195.87 ~
365.0 1197.51 Bt:t
365.5 1199.15 'to
366.0 1200.79 etl
366.5 1202.43 tr2.
367.0 1204.07' dt~

367.5 1205.71 Cl4-
368.0 1207.35 "it'"
368.5 1208.99 qb
369.0 1210.63 '1''''
369.5 1212.27 .,g
370.0 1213.91 4'1
370.5 1215.55 't:b I I
371.0 1217.19 /0'
371.5 1218.83 tot.
372.0 1220.47 lo~

372.5 1222.11 IP\~

373.0 1223.75 Ib~

373.5 1225.39 1Oc..
374.0 1227.03 fo?

,
374.5 1228.67 101\
375.0 1230.31 ~JDt_.
375.5 1231.96 lIo
376.0 1233.60 'I,
376.5 1235.24 /l1.
377.0 1236.88 111 i ,
377.5 1238.52 ltt'
378.0 1240.16 II~

378.5 1241.80 , II.

379.0 1243.44 1\1
379.5 1245.08 110
380.0 1246.72 W'I
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GEOVision Job 5492 12/19/2005

OF_.=..JC-....J~ _

GEOVISION SUSPENSION LOGGING FIELD NOTES
SITE_VOGTLE S -/003 (2t...~ '2.. DATE:..!.!.J.JQJ05. _
CUENT:_MACTEC, JOB:_5492. _

AUTHOR:_R. STELLER PAGE (0

UNFILTERED
FILENO. IFILTERED

FILENO.
COMMENTS
CASING, WATER, ROCK, ETC

380.5 1248.36 l'U
381.0 1250.00 1"Z.1 I
381.5 1251.64 \ 2-7- I
382.0 1253.28 17_2-
382.5 1254.92 t?_(J,

383.0 1256.56 17~r

383.5 1258.20 r '7--">

384.0 1259.84 ,z.,7
384.5 1261.48 1'1..6
385.0 1263.12 IV,
385.5 1264.76 1'1.1"1

386.0 1266.40 I~I

386.5 1268.04 ru. I

387.0 1269.69 ,;\
387.5 1271.33 1')40-
388.0 1272.97 tv«
388.5 1274.61 I '\t,.,

389.0 1276.25 I~"
389.5 1277.89 ,~~

390.0 1279.53 I ~4

390.5 1281.17 141) I
391.0 1282.81 1.4-1
391.5 1284.45 14~

392.0 1286.09 U"I,.

392.5 1287.73 1*
393.0 1289.37 ,~

393.5 1291.01 ,410 ,

394.0 1292.65 uS?
394.5 1294.29 t4-B
395.0 1295.93 144 ----
395.5 1297.57 l<h
396.0 1299.21 I~'
396.5 1300.85 1c'7
397.0 1302.49 ,~>

397.5 1304.13 (S-11,...\--.

398.0 1305.77
'''~398.5 1307.41 IQ.::.

399.0 1309.06 IS?
399.5 1310.70 IS'&
400.0 1312.34 lS'
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GEOVISION SUSPENSION LOGGING FIELD NOTES
SITE:_VOGTLE f?- fOo'3 ~ "1- DATE:_'_11_15:JJ05, _
CLlENT:_MACTEC, JOB:_5492. _
AUTHOR:_R. STELLER PAGE. =--_OF q-B

UNFILTERED
FILE NO.

FILTERED
FILENO.

COMMENTS
CASiNG, WATER, ROCK, ETC

400.5 1313.98 \(1\ 6)
401.0 1315.62 ((tit
401.5 1317.26 f CD 2- l't"E:.. ~ \'l. ~ "l-z..
402.0 1318.90
402.5 1320.54
403.0 1322.18 ()£'v-f~ E:ot.f&~ (I,. "'". ,..

403.5 1323.82
404.0 1325.46
404.5 1327.10
405.0 1328.74
405.5 1330.38
406.0 1332.02
406.5 1333.66
407.0 1335.30
407.5 1336.94
408.0 1338.58 pO-" L"" -r: o. €. f"'Z,. ~£,

,

408.5 1340.22
409.0 1341.86
409.5 1343.50
410.0 1345.14
410.5 1346.78
411.0 1348.43 i

411.5 1350.07
412.0 1351.71
412.5 1353.35
413.0 1354.99
413.5 1356.63
414.0 1358.27
414.5 1359.91
415.0 1361.55
415.5 1363.19
416.0 1364.83
416.5 1366.47
417.0 1368.11
417.5 1369.75
418.0 1371.39
418.5 1373.03
419.0 1374.67
419.5 1376.31
420.0 1377.95
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GEOVision Job 5492

P-S SUSPENSION VELOCITY FIELD LOG

.. T--·~TAtf-
~D.q(p "'"

12/19/2005

f..lt'T~lu N ~Q\f

fe.c:>.ftt. ~10 ~ ~

,- C-to<~l,..r-~ S"'flUc. -u.(J

so·c=tec -.
4- 2.00 """
- O» SI V'o'> .
5! . 45 "'" i-

tl'l... oe ~. .(,

- --- IT 1-
C~/Nt.,

1- -~-

52 ·~t ~ t
17\ . 82..(:4. ~

- 0 . 2.<.o.l.f f3u.s-r

GEOJ 'ision Geophysical Services 1551 Pomona Road; ['lIit P, Corona; C,t 9188'1 Pit (951) 549-1234 Jo:\: (951) 549-1236
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GEOVision Job 5492

GE~Usio/Z
geophvsical services

P-S SUSPENSION VELOCITY FIELD LOG

SlTE:_VOGTLE &-IOO} ~ '3 DATE:_'_'1_11_ /05, _
CLlENT:_MACTEC JOB:_5492_-::- _
AUTHOR_R. STELLeR PAGE 1 OF ..Jr- "':>

12/19/2005

CONTACT: _

CONTACT: _

CONTACT:, ~

CONTACT:, _

DRILLER _
COMPANY: _

_OFFICE_ PHONE: _
____ PHONE: _
_OFFICE_PHONE: _
____ PHOI'lE:, _
____ PHONE:, _
____ PHONE: _
____ PHONE: _
_ PHONE: _
____ PHONE _
_ PHONE: _

DIRECTIONS TO SITE _

GENERAL SITE CONDITIONS/LOCATION: _

EA#:----------=------:-:::--:---=----BOREHOLE DeS!GNATION: 6 -IDO 3 LOCATION: _

COUNTY: RANGE: TOWNSHIP: SECTION: _
BOREHOLE CONSTRUCTION: CASED__ UNCASED V
DIAMETERS AND DEPTH RANGES: $"" 0 TO I J 38' TO _
BOREHOLE TOTAL DEPTH AS DRILLED: 133~ 1

CONDUCTOR CASING?: YES---.lL DEPTH TO BOTTOM OF CASING JOS-4-" ; NO__
DEPTH TO BEDROCK: 10 4 <:t' DEPTH TO WJ:ER TA8LE: _
BOREHOLE FLUID: WATER__; FRESH WATER MUD_'__~ SALT WATER MUD __;

OTHER ----=- _
DEPTH TO BOREHOLE FLUID: TIME SiNCE LAST CIRCULA! iON: ~ #e.-

(lEO I 'ision (ll!opl:yxical Services 1551 Pomona Road, FJlit P, Corolla. C1 91882 PII (951) 549-1234 El' (95i) 549-1236
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GEOVision Job 5492

GE~Usio/Z
geophysical services

SITE:_VOGTLE P:, -, OO}. DATE:_II_/_\\_/05 _
CUENT:_MACTEC. JOB:_5492 _
AUTHOR:_R STELLER PAGE 2 OF~

LOGGING CREW: (2... S..,...~a..-
VEHICLE(S) USED AND MILEAGE: RED ; BLUE ;WHf I E Q.:£..Nr6.-L.
MOBILIZED FROM: DEPARTURE T1ME: _
ARRIVED ON SITE: _
STANDBY TIME: CAUSE: _
LOGGING STARTED: LOGGING COMPLETED:, _
STANDBY TIME: CAUSE: _
LOGGING STARTED: LOGGING COMPLETED: _
DEMOBILIZED TO: ARRIVAL TIME: _
ADDITIONAL DEMOB TIME: REASON: _

BATTER!ES CHANGED BEFORE LOGGING: YES ; NO /; STORED I,NlTH NEW
WINCH COM PROBE -- SILVER./ OYO---
INSTRUMENT 12004 15014 1902-9--IZ~
GEOPHONE

MAINTENANCE PERFORMED ON SlTE:._----'J\.:Q..::::><:"-,J_~=_ _

EQUIPMENT PROBLEMS OR FAILURES:_~~.;;......;;"__ _

SUGGESTIONS, AOOlTlONS, CHANGES:---'-~.::>o!:J=-=€..-"____ _

COMMENTS: R6R"rt\ ~c.£. .-rD c....A:j;L>~ ca:....~ -
~ S;c.e:-re-H 0rY ~c. s:

12/19/2005

GEOlishm Geophysico! Services 1551 Pomona Road. Ullit l~ Corona, Ct 91881 Ph (951) 549-1234 ]:).:(951) 549-1236
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GEOVision Job 5492

GEOVISION SUSPENSION LOGGING FIELD NOTES
G- 100'> ~~ '1.

12/19/2005

UNFiLTERED
FILE NO.

FILTERED
FILE NO.

COMMENTS
CASING, WATER, ROCK, ETC

380.5 1248.36
381.0 1250.00
381.5 1251.64 I
382.0 1253.28 i
382.5 1254.92 !
383.0 1256.56 I T
383.5 i 1258.20 1
384.0 1259.84
384.5 1261.48
385.0 1263.12 i I
385.5 I 1264.76 I
386.0 1266.40 I i
386.5 1268.04 1
387.0 1269.69 !

I 387.5 1271.33 I I
388.0 1272.97 I
388.5 1274.61 I
389.0 1276.25 I
389.5 1277.89 I

I 390.0 1279.53
390.5 1281.17 1 I

391.0 1282.81
391.5 1284.45

r 392.0 1286.09 j
I

392.5 1287.73 I
393.0 1289.37 I I
393.5 1291.01 !
394.0 1292.65 !

I 394.5 1294.29 I
395.0 1295.93 I
395.5 , 1297.57 I
396.0 1299.21
396.5 1300.85 ,
397.0 1302.49 ')Dl , -rH'~':;" .:: II: A'Z- i
397.5 1304.13 -u)'l. I I--

';03
I

398.0 1305.77 i
I

398.5 1307.41 '304- !
399.0 1309.06 ~oS- I
399.5 1310.70 '3ob 1

400.0 1312.34 ')0"7
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GEOVision Job 5492 12/19/2005

GEOVISION SUSPENSION LOGGING FIELD NOTES
b--roo:;. Q..uf".) '}

400.5
401.0
401.5
402.0

!UNFILTERED
IFILE NO.

1313.98 '?ocn
1315.62 i 10"(

1317.26 I '3/1::>

1318.90 ")1\

FILTERED
FILE NO.

COMMENTS
CASING, WATER, ROCK, ETC

402.5
i 403.0

1320.54 '>11- +- ----+- -----1

1322.18 '3t ~
403.5

I 404.0
404.5
405.0
405.5
406.0
406.5
407.0
407.5
408.0
408.5
409.0
409.5
410.0
410.5
411.0
411.5
412.0
412.5
413.0

i 413.5
414.0
414.5

418.5

1323.82 j 'glt£-
1325.46 I 11s-
1327.10 '31'"
1328.74
1330.38

I 1332.02
I 1333.66

1335.30
1336.94
1338.58
1340.22
1341.86
1343.50
1345.14
1346.78
1348.43 I
1350.07 !

1351.71
1353.35
1354.99 I
1356.63 '
1358.27
1359.91
1361.55
1363.19 I
1364.83
1366.47
1368.11

1371.39
1373.03
1374.67
13/6.31

, 1377.95

I
!

,

I
I- I

I,
i I
i

I

I

I
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GEOVision Job 5492

P-S SUSPENSION VELOCITY FIELD LOG

e.~~G£ ~.p0\Nr. f.\-'"'\ -ro~

Dr ~ tr'Jt; : ~s-t D-fFSf--""\::

12/19/2005

- - - (p Gt1C-NS1D~ e.-~·n.,.

d;> fp..oS£ "",0 fo"..:rr""7Tt>"
d> - c..p, ~ IN f, <>"T'L.::.-v...<?

ON ~..,...~" 51· z.o l'
J(c7.O, ~ 1

1.0 V\.o

... ~1-rOOL- Y\I"!> fO,,..,,-

GEO / 'ision Geophysical Services H5l Pomona RO(J,J, iJlIit P. Corolla. C1 92882 Ph (951) 549-1234 Fx (951) 549-1236
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GEOVision Job 5492

geopliysical services

P-S SUSPENSION VELOCITY FIELD LOG

SITE:_VOGTLE G-I 00 4- DATE:~---±:'-f05 _
CLlENT:_MACTEC J08:_5492, _
AUTHOR:_R. STELLER PAGE 1 OF~

12/19/2005

CONTACT: _

CONTACT: _

CONTACT: _

CONTACT:,_- _

DRILLER: _
COMPANY: _

_OFFICE_ PHONE: _
_ PHONE: _
_OFFICE_ PHONE: _
_ PHONE:, _

PHONE:---- '----------____ PHONE:, _
____ PHONE: _
_ PHONE:, _
____ PHONE: _
_ PHONE: _

DIRECTIONS TO SITE: _

GENERAL SITE CONOITIONS/LOCATION: _

EA#: ----=-__....,.- _
BOREHOLE DESIGNATION: g-IOOa. LOCATION: _

COUNTY: RANGE: TOWNSHIP: SECTION:
BOREHOLE CONSTRUCTiON: CASED UNCASED v' ---
DIAMETERS AND DEPTH RANGES: 4" Q TO 7;,01. ' TO _
BOREHOLE TOTAL DEPTH AS DRILLED: 30 z. '
CONDUCTOR CASING?: YES ./ DEPTH TO BOTTOM OF CASING l '!7s"' : NO__
DEPTH TO BEDROCK: rJtlr-- DEPTH TO WATER TABLE: '----
BOREHOLE FLUID: WATER__: FRESH WATER MUO-L; SALT WATER MUD __:

OTHER:__-
DEPTH TO BOREHOLE FLUID: TIME SINCE LAST C1RCULA.T10N: ',/z.. H(L

GEO II.~iOIl Geophysicot Services' 1551 Pomona R.Jad. Unit r: Corona. C-I 92882 PJI (951) 549-1234 1':>: (951) 549-1236
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GEOVision Job 5492

GE~f/isio/Z
geophysical services

SITE_VOGTlE 1'-1604- DATE:~ 4-/05 _
CUENT:_lVlACTEC, - J08:_5492. _
AUTHOR_R. STELLER PAGE 2 OF ....2.-

lOGGING CREW: (L c:;..r~
VEHICLE(S) USED AND MilEAGE: RED. : BLUE ;WHiTE ~~
MOBILIZED FROM: DEPARTURE TIME:. _
ARRIVED ON SiTE. _
STANDBY TIME: CAUSE: _
lOGGING STARTED: LOGGING COMPLETED:
STANDBY TIME: CAUSE.: _
LOGGING STARTED: lOGGING COMPLETED: _
DEMOBILIZED TO: ARRIVAL TIME:, _
ADDITIONAL DEMOS TIME: REASON: _

SATTERIES CHANGED BEFORE LOGGING: YES ; NO ../; STORED WITH NEW
WINCH COMPROBE -- SilVER V OYO------
INSTRUMENT 12004 15014 19029 ../
GEOPHONE

~,{1AINTENANCEPERFORMED ON SiTE:__~=~ _

EQUIPMENT PROBLEMS OR FAILURES:,--!.~_==...=:~ _

SUGGESTIONS, ADDITIONS, CHANGES: 1oJo,.:l£.,._-----------------

12/19/2005

COMMENTS:

GEO' 'ision Geophysical Services 15.5[ Pomona Road. U"it P. Corona. C4 92S,VZ Pll (9.H) 549-1234 E'I: (951) 549-1236
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GEOVision Job 5492 12/19/2005

GEOVISION SUSPENSION LOGGING FIELD NOTES
SITE:_VOGTLE ;3.-(DD4- DATE:~!~05, _
CLlENT:_MACTEC, JOB:_5492. _
AUTHOR:_R. STELLER PAGE.__--""'--_OF_.......... _

UNFILTERED
IFILE NO.

FILTER!::D
FILE NO.

COMMENTS
CASING, WATER, ROCK, ETC

40.5 132,87 I
41.0 134.51 eo I I ~.:" -rr. 1'<.("" •

41.5 136.15 '2. i
I

42.0 137.80 '3
42.5 139.44 4--
43.0 141,08 I 5 I II
43.5 142,72 b

I

44.0 144.36 7 I

44.5 146.00 e
45.0 147.64 ~ I ,
45,5 149.28 II) I

I

46.0 150.92 1\
46.5 152,56 I tz. I I
47,0 154.20 ,%,

47.5 155.84 14-
48.0 157.48 l~

!

48.5 159.12 It.....
49.0 I 160.76 n
49,5 162.40 ,Q I I

50.0 164.04 l'l i I
50.5 165.68 Zo ,~ -z-z. ")..-.,,/' (A"'>£. ~ =1fz.o. I
51.0 167.32 'Z4--

.. { ,

51,5 168.96
1

,
Z£ ! i

52.0 170.60 I Ao
i

52.5 172.24 -;"7 !
03.0 173.88 2.-~

I
!

53.5 175,52 i '2.J1
,

54.0 177.17 '?,D I

54.5 178,81 1\ i
50.0 180.45 ~'l- !
55.5 I 182.09 ! 33 I I !,I

56.0 I 183.73 'ttJ- I I
56.5 185.37 ...t:

! 57.0 187.01 ;b
I 57.5 188.65 -;7 I

58,0 , 190.29 .",~ I I
58.5 I 191.93 s, 1

I
I

59.0 193.57 6-0 l
j 59.5 19521 I 41 I
I 60.0 196.85 if' I II
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GEOVision Job 5492 12/19/2005

GEOVISION SUSPENSION LOGGING FIELD NOTES
£,- 1004=

5"OF_~ _

UNFILTERED
FILENO.

FILT~RED

FILE NO.
COMMENTS
CASING, WATER, ROCK. ETC

60.5 198.49 I~ 4') I
61.0 200.13 44-'
61.5 201.77 I 4-S" I

~62.0 203.41 4-(p

62.5 205.05 I 4'7 - - I

63.0 206.69 4-£, !
63.5 208.33 4-.., i
64.0 209.97 I I$0 I f

64.5 211.61 <r I i
65.0 213.25 I

"5t.. I

65.5 214.90 S'") I I
I

66.0 216.54 '5'4-- I
66.5 218.18 I 5S'
67.0 219.82 ~Ca I67.5 221.46 .sn
68.0 223.10 ~g I I

I68.5 224.74 ~'1 I j69.0 226.38 (po I I
I ! I69.5 228.02 I (0/ ! I

70.0 229.66 "f.. =1 I
70.5 I 231.30 b~ 1 I
71.0 232.94 ~~ I I

I

~
71.5 I 234.58 CPs ~

I
72.0 236.22 "b I
72.5 I 237.86 fL:J? I

I I

73.0 239.50 I log I ! i
I

73.5 241.14 tc>q ! I
r 74.0 242.78 70 I 1 I

1

74.5 244.42 II ! ! I
75.0 246.06 7t. I i =1I 75.5 247.10 7)
76.0 249.34 '(4-

I 76.5 250.98 I 7-r II I

I
77.0 252.62 -7,,,,, I f
77.5 254.27 7? I
78.0 255.91 I ,f, I
78.5 257.55 to, i

I !

79.0 259.19 t'o I 1

~79.5 260.83 i 01 I I
I I80.0 I 262.47 I ~l..
I

I I I
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OF_-=- _

GEOVISION SUSPENSION LOGGING FIELD NOTES
SlTE:_VOGTLE l~ -/004" DATE:.!91-.--£t05 _
CLlENT:_MACTEC J08:_5492 _
AUTHOR:_R. STELLER PAGE 5

UNFILTERED
FILENO.

FILTERED
FILENO.

COMMENTS
CASING, WATER, ROCK, ETC

95.5 313.32 J i1------- !96.0 314.96 I Ir--- ,
J 396.5 316.60

97.0 318.24 =+ I97.5 319.88 l

98.0 321.52
--~---~

I98.5 323.16 I i
99.0 324.80 I I I
99.5 !326.44 i I100.0 328.08 I I

80.5 264.11 fJ~

1 I
I

81.0 265.75 e>a. I
I 81.5 267.39 Bs- ! I82.0 269.03 SIP :H2

.
5 270.67 67 I I

I ~B
--

I I83.0 272.31 --l

83.5 273.95 ~q
;

84.0 275.59 4-0 I
--j

84.5 277.23 Ott I
85.0 278.87 e,.~ I
85.5 I 280.51 ~} I ,,
86.0 282.15 ttt:--

, I

i I
86.5 I 283.79 GfS- I,
87.0 285.43 a,iD I ~~-r"-'O o.F~~~

87.5 287.07
88.0 288.71 l88.5 290.35 ,
89.0 291.99

I l89.5 293.64 I
I

90.0 295.28
\90.5 295.92 I
[91.0 298.56 I

I
91.5 300.20 I I
92.0 301.84 ! DfZ..1 vt"...C..C. \-D. e ';07, I I

92.5 303.48 I I
93.0

,
305.12

93.5 306.76
94.0 308.40 i I
94.5 310.04 i,

I 950 1311~~
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GE~Jiszo/Z
geophysical services

p-s SUSPENSION VELOCITY FIELD LOG

SITE:_VOGTlE Q.. - laOS-A DAT E:J!l...Jf:l2._JO5 _
CLlENT:_MACTEC JOB:_5492 _
AUTHOR:_R. STELLER PAGE 1 OF ...:?.--

12/19/2005

CONTACT: _

CONTACT: _

CONTACT: _

CONTACT: _

DRILLER: _
COMPANY: _

_OFFiCE_ PHONE _
_ PHONE: _
_OFFfCE_ PHONE: _
_ PHONE: _
____ PHONE: _
_ PHONE. _
____ PHONE:. _
_ PHONE:. _
____ PHONE: _
_ PHONE: _

DiRECTIONS TO SITE: _

GENERAL SiTE CONDITIONS/LOCATION: _

EA#: _
BOREHOLE DESIGNATION: c- foes- p... LOCATION: _

COUNTY: RA.NGE: TOWNSHiP: SECTION:---
BOREHOLE CONSTRUCTION: CASED UNCASED---,__
DIAMETERS AND DEPTH RANGES: tr"' 0 TO bO'W TO _
BOREHOLE TOTAL DEPTH AS DRILLED: "4!r' fl)'
CONDUCTOR CASING?: YES__ DEPTH TO sorrou OF CASING NO M!
DEPTH TO BEDROCK: tJlor- DEPTH TO WATERTABLE: _
BOREHOLE FLUID: WATER__; FRESH WATER MUD-JI."SALT WATER MUD __;

OTHER: . ----,- _
DEPTH TO BOREHOLE FLUID: TIME SINCE LAST CIRCULATION: If'2Jtt? <

GEOI 'ision Geophysical Services HSI Pomona Rom!, V!liz P. Corona, Cl 92881 Pi, (951) 549-1234 Fx (951) 549-IZJ6
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SITE:_VOGTLE C.-lOOS po... DATE: 10I~05 _
CLlENT:_MACTEC JOB:_5492
AUTHOR:_R. STEL-L-E-R------------- PAGE 20F'---.3.,----------

LOGGING CREW: ~. <;1""€.A.A.>£,..Q..
VEH1CLE(S) USED AND MILEAGE: RED ; BLUE ;WHITE ~A-

MOBILIZED FROM: DEPARTURE T1ME: _
ARRIVED ON SITE: _
STANDBY TIME: CAUSE: _
LOGGING STARTED: LOGGING COMPLETED: _
STANDBY T1ME: CAUSE:--------------LOGGING STARTED: LOGGING COMPLETED:, _
DEMOBILIZED TO: ARRIVAL TIME: _
ADDITIONAL DEMOS T!ME: REASON: _

BATTERIES CHANGED BEFORE LOGGING: YES 1/: NO; STORED WITH NEW
WINCH COMPROBE --' SILVER / OY-O--
INSTRUMENT 12004 15014 1902-9--I/-/-t
GEOPHONE

MAINTENANCE PERFORMED ON SITE:__,..JO).)__~ _

EQUIPMENT PROBLEMS OR FA!LURES:_-,~!,..::...::,,--- _

SUGGESTIONS, ADDITIONS, CHANGES:_J-tJP-=-=.t~=..:::::...- _

12/19/2005

COMMENTS:

GEDI 'ision Geophysicai Services 1551 Pomona noad, Unit P. Corona, C-l92882 Ph (951) 549-1134 Fx (951) .l49-12J6
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GEOVISION SUSPENSION LOGGING FIELD NOTES
SiTE:_VOGTLE c..- 600$"A DATE:J.Q!~05 _
CllENT:_MACTEC J08:_5492_~----------

AUTHOR:_R. STELLER PAGE.__-----B:<....-.._OF '5.

UNFILTERED
FILE NO.

'FILTERED
FILENO.

COMMENTS
CASING, WATER, ROCK, ETC

0.5 1.64 T I I1.0 3.28 00\
1.5 4.92 I ~

2.0 6.56 .. I
2.5 8.20 4- i I

I --'
3.0 9.84 .;
3.5 11.48 <0 1
4.0 13.12 .....,
4.5 14.f6 CO
5.0 I 16.~
~~04 j10 ----r- ..

6.0 19.69 1\ -l6.5 21.33 't.
7.0 22.97 I~ ! I7.5 24.61 ,4-
8.0 26.25 /() !
8.5 27.89 Ie.,
9.0 29.53 \1 I

9.5 31.17 1'0
10.0 32.81 ttl
10.5 34.45 i
11.0 3609 I I I
11.5 3f.73 I i

12.0 39.37
12.5 41.01
13.0 42.65 I II

13.5 44.29 I II
14.0 45.93 ' .&.-~~~~O ".. ~~~I'

14.5 47.57
15.0 49.21 f-15.5 50.85 I I
16.0 52.49 I

I
- j, 16.5 54.13

17.0 55.77 I
I 17.5 57.41 1 i i I
---~--. .-

18.0 59.06
18.5 60.70
19.0 62.34 I

19.5 63.98
20.0 65.62
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