Appendix 17. Location, physical characteristics, borehole-geophysical logs and interpreted structures for
well Top 1.

Top 1 is located on Coppermine Road in Topsfield, Massachusetts and was drilled in 2002 for
yard maintenance at a private residence. The well depth is 366 meters and yields 0.5 gallons per
minute. The property sits at the edge of a 15 meter promontory overlooking a golf course. The
well ID is top1.080907 and it has an elevation of 31 meters above sea level. The well was
logged from August 9 through August 14, 2007.

The site is at the top of a small hill composed of glacial till that is 19 meters thick. The material
is a nonsorted, unstratified till with a matrix of sand, some clay, silt and boulders. The well is
cased into the bedrock 23 meters below the ground surface. The bedrock is a medium to fine-
grained light pink granodiorite. The well is located in the Bloody Bluff Fault zone that forms the
boundary between the Nashoba and Avalon terranes.

A total of 348 fractures were measured. Of the total number of fractures 9 were subhorizontal,
unloading joints, 136 were tectonic joints and 203 were FPF. The water level in the well was
23.5 meters below the ground surface. A pumping test was not performed because the depth of
the water table was too deep for the pumping apparatus. Heat pulse flow meter testing was
performed under ambient conditions only.



Appendix 17, continued. Midpoint depth, strike and dip of features identified in optical televiewer log,
fracture type and heat pulse flowmeter data from Top 1 (azimuth and dip reported using right hand rule
convention; t = tectonic fractures, s = sheeting joints, p = foliation parallel fractures). No heat pulse flow
meter data was collected under pumping conditions. Water table too deep for pumping apparatus.

Site 1D: top 1. DEDROT

Location: Coppermine Road Topsheld, MA

Elevation (m] )

Reported Yield (gpm) 05

Rock Type: Granite

Depth to water: T2 ft 2353 midB0BI7T

Depth of casing: TH fit 23.18 m

Depth of well: 1200 fit 36576 m

Land surface to MP: 0.2 ft -0.0d m

Fractures Ambient Pump at 0.25 gpm
number | depth {m]| depth (fi]] Azimuth | Dip | Type [Flow(yin)]] gpm | notes [Flow[yin]] gpm | nofes

1 252 B2E 315 34 t n i HOT AVAILAELE
2 ] 850 219 73 n 0
3 206 g7.8 234 a1 n 0
4 208 ar.a 224 33 n 0
3 73 BE4 179 a2 n 0
[ i a0 30 75 n o
7 i a0.5 17 72 n ]
3 233 28 343 73 n o
E] 235 ] 204 M n 0
10 291 an4 205 73 n o
11 291 456 10 70 n o
12 204 oG4 215 v n 0
13 294 Q5.6 205 73 n 0
14 298 or.g 130 41 n 0
13 301 Qe.8 202 50 n 0
16 g2 ap3 193 70 n 0
17 03 ap5 309 3z n o
18 a4 aps 303 73 n o
19 any 100.8 L 58 i n i
20 7 100.8 270 i 5 n 0
Y ane 1013 el 34 t n o
22 A 103.2 194 78 n o
23 A 103.3 314 a n ]
24 T 1032 195 77 n 0
25 38 1045 194 78 n o
26 324 108.3 134 a n 0
a7 25 108.5 194 34 n 0
28 27 1075 197 i n 0
b 32 109.1 133 35 n o
30 341 1.2 194 75 n o
M 241 112 334 7 n 0
12 M5 1133 334 77 t n 0
33 BT 1173 270 o 5 n i
M 0.3 118.1 229 a0 t n 0
33 el 1 199 | 77 n o
36 Tl | 1217 240 43 n o
w e 124.1 247 73 n 0
8 80 1278 343 74 n 0
39 383 1289 355 77 n o
40 et 1300 334 aa n o
41 401 1314 204 4d n 0
42 403 1323 234 30 n o
43 406 1332 234 50 n o
44 407 1335 214 a2 n i
43 408 1342 240 a5 n 0
46 410 1344 292 33 n o
47 M7 137.0 223 50 n i
48 e 137.2 207 M t n 0
43 422 1334 219 25 5 n o
50 427 140.1 210 78 i n o




Appendix 17, continued. Midpoint depth, strike and dip of features identified in optical televiewer log,
fracture type and heat pulse flowmeter data from Top 1 (azimuth and dip reported using right hand rule
convention; t = tectonic fractures, s = sheeting joints, p = foliation parallel fractures). No heat pulse flow
meter data was collected under pumping conditions. Water table too deep for pumping apparatus.

a1 431 41.2 203 a2 n 0
a2 432 1418 217 75 n 0
3 436 1429 el 70 n 0
= 441 1448 232 a2 n 0
a3 454 1438 133 38 n 0
56 454 1480 195 5 n o
ar 436 1504 254 33 n o
B 480 1508 57 39 n 0
59 406 153.0 229 a1 n 0
G0 472 1528 238 A n ]
Ei 473 155.2 243 77 n 0
E2 478 158.7 5 a0 n 0
63 478 157.0 27 TV n 0
B4 430 157 8 235 a1 n 0
B3 432 1531 227 43 n 0
BB 435 1581 197 a7 n 0
BT 420 180.4 74 3 n o
] 438 1804 351 33 n o
E3 405 16825 299 33 n ]
T0 407 163.0 185 77 n o
T 502 164.7 174 78 n o
T2 511 1678 235 44 n 0
T3 521 vo.e 344 5 n 0
T 521 1710 a1 e n 0
3 2y 1728 1E 7 n 0
TG 530 174.0 238 a3 n 0
T 532 1746 Rl A4 n 0
Th 536 1758 233 ag n ]
T ™0 1wr.2 245 47 n 0
B0 k] 791 M 38 n 0
&1 A 1791 133 a1 n o
e 1801 244 a2 n o
e ] 554 31.2 a0 aa n 0
84 557 82.8 225 a1 n 0
&3 55e 1833.3 137 33 n 0
&6 58.1 1841 225 48 n 0
&r 0.3 18346 44 75 t n 0
&8 505 185.3 GE 12 5 n 0
i 574 1334 193 a0 t n 0
20 LTl 133.2 185 18 5 n 0
o ] 1899 312 a1 t n 0
52 Sa4 191.7 3 33 n o
= ] 193.3 312 a1 n o
| 590 1934 239 87 n 0
1] 592 1941 344 ag n 0
56 503 12a7 47 7 n ]
ar By 196.0 203 ag n 0
] ] 987 303 78 n 0
w9 602 1977 355 75 n 0
100 04 193.1 130 79 n 0
1 0.5 193.6 21 73 n 0
102 607 199.0 313 TV n 0
103 608 1995 M 73 n o
104 12 2002 192 v n o
105 1.3 Nz B 79 n ]
106 813 Jein) ] 194 az n o
107 617 2023 21 33 n o
108 620 034 137 78 n 0
108 626 054 172 73 n 0
110 633 2078 57 54 n o
111 633 078 243 73 n 0
112 636 a7 230 75 n 0
113 &0 2100 213 a2 n 0
114 843 210 el Tv n 0




Appendix 17, continued. Midpoint depth, strike and dip of features identified in optical televiewer log,
fracture type and heat pulse flowmeter data from Top 1 (azimuth and dip reported using right hand rule
convention; t = tectonic fractures, s = sheeting joints, p = foliation parallel fractures). No heat pulse flow
meter data was collected under pumping conditions. Water table too deep for pumping apparatus.

115 (] 2115 168 a7 n ]
116 o8] 2118 139 32 | o
17 85| 218.2 233 ag n o
118 0.4 2177 173 aa n ]
118 8.7 2180 210 79 t n ]
120 &r.0 218.8 228 24 5 n 0
1M 672 2205 138 3 t n ]
122 04 278 7 5 t n ]
123 o4 2278 e 04 t n 0
124 711 334 m2 a3 t | ]
125 7.3 338 30 a3 t n ]
126 7.7 235.2 227 04 t n 0
127 721 2387 248 a1 t n ]
128 7232 389 150 a0 t n ]
128 723 2372 207 73 t ¥ 001 flowe in
130 T3z 2402 97 70 t | 0.0t
1 733 2408 294 a2 n 001
132 FEE] 241 28 a3 t n 0001
133 736 2415 52 70 | 001
134 740 2427 09 a9 t n 0.0t
133 .1 2432 217 73 t n 001
136 742 2438 14 T4 t | 0.0t
137 740 2458 238 a2 t n 001
138 781 2498 195 03 t n 0001
138 783 2505 4p 71 t | 0.0t
140 776 2548 138 a2 t n -0.01
141 T 2548 183 a2 t n 0001
142 734 572 210 73 t | 001
143 Tam 2550 23 73 t n 001
144 731 2595 324 70 t n 0001
145 798 i) 129 73 t | 0.0t
145 k] 285.5 o7 73 t n -0.01
147 512 2068.4 356 7 t n 0001
148 213 88.7 n a3 t | 0.0t
149 217 233.0 12 75 n -0.01
130 8§22 2098 243 G2 n =001
151 826 7ne 13 a4 n 0.0t
132 83.0 724 | 5 n -0.01
133 o) 2783 32 73 n =001
154 852 2798 Al 73 | 0.0t
135 852 7eT 233 77 n -0.01
136 85.8 2314 333 7 n =001
157 850 me 3 74 n 0.0t
138 5.6 2348 2 3 t n 001
138 873 88.5 176 a4 | 0.0t
160 877 are 03 an n 001
161 833 2897 257 i n -0.01
162 83.6 2808 16 T n =001
183 890 820 7 5 t n 0.0t
164 9.5 2938 234 43 t n 001
163 0.6 938 33 T4 t | 0.0t
166 2on 2850 275 74 t n 001
167 ek 2851 220 g3 t n 001
168 @12 092 57 56 t | 0.0t
168 214 2092 218 a1 t n 001
170 220 R 287 73 t n 001
17 231 54 32 a9 t | 0.0t
172 a4 8.5 ap 57 t n 001
173 3.7 1 T 213 3 t n 001
174 238 nve 193 70 t | 0.0t
173 P e 230 43 t n 001
176 ] 098 233 71 t n 0001
177 P ey [ T 56 t | 0.0t
178 P s 289 53 n -0.01




Appendix 17, continued. Midpoint depth, strike and dip of features identified in optical televiewer log,
fracture type and heat pulse flowmeter data from Top 1 (azimuth and dip reported using right hand rule
convention; t = tectonic fractures, s = sheeting joints, p = foliation parallel fractures). No heat pulse flow
meter data was collected under pumping conditions. Water table too deep for pumping apparatus.

173 5.6 3143 282 47 t n 0001
130 5.8 2144 il a3 t n 0.0t
181 4.3 358 it 5 t n 0.0
132 203 3181 0 7 t n 0001
133 @38 ) 257 43 t n 0001
184 @73 3193 300 a7 t n 0.0
133 3.0 3216 250 54 t n =001
136 et 3204 7 a2 t n 0.0t
137 29.6 2276 233 75 t n 001
138 100.8 307 35 43 t n 001
139 101. 1328 5 73 t n 0.0t
130 101.4 327 133 a3 t n 001
19 101.6 3334 7 54 t n 0.0t
192 1021 340 n7 5 t n 0.0
133 102.6 330.6 244 73 t n 0001
194 1028 376 238 34 t n 0001
195 1051 2442 el ag t n 0.0
136 106.3 2438 235 a3 t n =001
197 106.5 24012 il 5 t n 0.0t
198 106.7 350.2 258 75 t n 0.0
139 107.8 353.0 258 ga t n =001
200 107.8 353.8 244 5 t n 0.0t
201 107.8 3538 247 a4 t n 001
202 1064 355.6 134 a3 t n 0.0t
203 108.2 353.2 254 ag t n 0.0
204 1108 353,68 169 a0 t n 0001
205 1134 2o m 58 t n 0001
206 114.2 3748 244 a1 t n 001
207 114.3 3750 ar 83 t n 0001
208 1155 arae st} 41 t n 0001
209 116.2 311 2 7 n 0.0
210 116.5 3324 2 kT n =001
211 172 3345 T 74 t n 0.0t
212 176 358 255 57 t n 001
213 nr.7 330.2 54 57 t n 0.0t
214 117.4 334.8 235 55 t n 0.0
213 1161 3374 204 42 t n 0001
216 1E2 3378 255 41 t n 0.0t
7 1182 333.0 353 72 t n 0.0
218 1165 333.7 18 a7 t n 0001
219 1185 3337 29 39 t n 0001
220 1188 339.8 32 5 n 0.0
2 1181 3808 138 38 n =001
222 1181 2009 05 74 t n 0.0t
223 1186 925 220 a3 t n 001
224 1188 3931 33 a2 t n 001
225 1208 300.8 13 a0 t n 0.0t
226 121.2 297.6 288 32 t n 001
227 121.6 3038 150 74 t n 0.0t
228 1222 400.2 M ag t n 0.0
229 1222 401.1 253 78 t n 0001
230 1228 402.8 168 7 t n 0001
el 123.2 4042 193 78 n 0.0
232 1235 405.2 08 &7 n =001
233 1238 408.2 22 a7 t n 0.0t
234 1241 407.2 a0 aa t n 0.0
233 1244 403.1 288 a2 t n =001
236 1248 4089 08 Tv t n 0.0t
237 1252 410.2 193 3 t n 001
238 1255 4116 25 33 t n 0.0t
239 126.3 4142 52 5 t n 0.0
240 126.4 414.8 180 7 t n 0001
241 1274 4178 180 85 t n 0001
242 127.5 4134 258 a1 n 0.0




Appendix 17, continued. Midpoint depth, strike and dip of features identified in optical televiewer log,
fracture type and heat pulse flowmeter data from Top 1 (azimuth and dip reported using right hand rule
convention; t = tectonic fractures, s = sheeting joints, p = foliation parallel fractures). No heat pulse flow
meter data was collected under pumping conditions. Water table too deep for pumping apparatus.

243 127.8 4182 204 a2 t n 0001
244 126.3 4209 223 53 t n 0.0t
243 126.7 4222 251 a t n 0.0
246 1261 4235 234 3 t n 0001
247 1204 4245 224 59 t n 0.0t
248 1208 428.0 209 70 n 001
243 130.7 423.8 7 i n =001
230 133.8 4382 185 =N t n 0.0t
23 1#4.2 440.2 133 70 t n 001
232 13447 4421 07 51 t n 001
233 1340 4428 203 72 t n 0.0t
234 135.0 4428 211 70 t n 001
233 1362 4437 205 a5 t n 0.0t
236 1364 4443 292 T t n 0.0
237 135.7 5.3 233 a0 t n 0001
258 136.8 4457 2 el t n 0.0t
238 136.0 4482 293 43 n 0.0
260 1364 447. i) 45 t n 0001
261 136.6 443 250 43 n 001
262 136.7 443 5 250 5 n 0.0
263 1374 4502 191 a0 t n 0001
264 137.6 4514 229 49 n 0.0t
263 137.8 452. 249 41 n 001
266 1361 453.2 204 73 n =001
287 136.3 453.7 232 5 n 0.0t
268 1364 454.1 225 7 t n 001
269 136.7 455.2 250 41 n 0.0t
270 136.0 458.1 174 T4 t n 001
Fo| 1383 57.1 Fi] 23 t n 001
72 140.0 459.5 210 a3 t n 0.0t
273 140.3 480.2 214 57 t n 0.0
274 140.5 4602 178 a4 t n 0001
273 141.3 483.7 104 T4 t y 0 fiow out
276 1427 483.2 197 75 t n o
277 1431 4695 191 a2 t n o
78 1433 470.2 177 13 t n o
279 1454 477.1 174 74 t n ]
280 1456.2 4787 a4 70 t n o
M 146.4 4305 ap 72 t n o
282 146.7 4312 100 a7 n 0
283 1468 431.5 103 T n ]
284 146.0 4321 102 f t n 0
283 147.2 4328 24 aa t n 0
286 14E6.5 4372 334 r t n 0
a7 151.4 40a.2 41 B 5 n ]
288 152.4 5000 174 72 t n 1]
289 162.5 500.2 1T 72 t n 0
230 162.7 f0ng 35 5 t n ]
N 152.9 am.E 143 27 t n 0
232 154.8 508.0 274 T t n 0
233 1651 503.8 a7 72 t n ]
234 155.6 5104 174 74 t n o
295 166.4 5131 57 75 t n o
296 156.5 5135 240 =N n 0
297 1574 516.4 130 72 n 1]
238 157.5 518.8 3B 49 n o
239 156.2 5190 259 73 n 0
300 156.6 5202 2a2 75 n ]
m 156.8 521.1 173 72 t n 0
30z 156.3 5228 41 79 t n 0
303 1506 5235 242 a2 t n 0
304 161.1 5238 e )| 47 t n ]
303 161.2 5239 134 77 t n o
306 162.1 5320 o7 25 5 n o




Appendix 17, continued. Midpoint depth, strike and dip of features identified in optical televiewer log,
fracture type and heat pulse flowmeter data from Top 1 (azimuth and dip reported using right hand rule
convention; t = tectonic fractures, s = sheeting joints, p = foliation parallel fractures). No heat pulse flow
meter data was collected under pumping conditions. Water table too deep for pumping apparatus.

307 1627 533.8 a4 74 n 0
308 162.7 5339 T ag n 0
309 163.2 535.4 4 a n i
310 163.4 536.0 138 a2 n 1]
=R L| 164.0 533.2 133 34 n 0
2 166.3 5456 138 74 n 0
) ] 166.6 54068 19 a9 n 0
M4 1605 556.1 195 34 n i
3 1726 506.3 123 a2 n 1]
HE 1747 5732 L] a2 n 0
M7 1754 575.4 53 77 n i
318 176.1 50T ] 7 n 1]
b 1] 1767 5706 5B 75 n 0
320 180.0 5005 1 73 n 0
a 183.5 602.2 125 34 n 0
a2z 184.0 603.8 100 70 n 0
323 184.8 604.2 ey 3 n 0
324 1854 604.5 172 54 n 0
323 106.9 840.1 07 40 n 0
326 2014 a0.7 233 a2 n 0
T 2101 6393 54 27 n 0
328 2134 2002 182 74 n i
329 2155 071 132 73 n 1]
330 2200 7220 34 51 n 0
a 2273 7450 113 5 n 0
332 2306 T30.5 230 73 n 0
333 2358 7735 20 43 n 0
334 236.2 7730 a0 a3 t n 0
333 2367 T332 187 10 5 n 0
336 2408 7904 il ag t n 0
337 2430 T97.1 21 ar n 0
338 24p1 8173 167 a1 n 0
339 250.6 8221 4 33 n i
340 2837 8323 220 a1 n 1]
41 47 8357 12 a2 n 0
342 260.0 853.0 a2 ag n 0
343 2621 8a0.1 72 aa n 0
344 266.1 gr2g 248 a3 n 0
343 2605 2343 5 5 n 0
346 2701 8304 34 ag n 0
47 2706 8377 247 77 n 0
348 271.2 £39.9 237 ar n 0




Appendix 17, continued. Interpreted features for Top 1. Optical televiewer interpretations indicated by
color: orange — subhorizontal sheeting joint; magenta — tectonic joint; red — foliation parallel fracture (FPF);
cyan — transmissive subhorizontal sheeting joint; green — transmissive tectonic joint; grey — transmissive
foliation parallel fracture (FPF). OTV — optical televiewer; ATV — acoustic televiewer.

Depth
Below

OTV INTERPRETATIONS CALIPER ATV-Amplitude
Surface OPTICAL TELEVIEWER I | F { I
() 0° 90° 180° 270° 0° 55 inch 65 0° 90° 180° 270° 0°

40 — - a

80

120

160




Appendix 17, continued. Interpreted features for Top 1. Optical televiewer interpretations indicated by
color: orange — subhorizontal sheeting joint; magenta — tectonic joint; red — foliation parallel fracture (FPF);
cyan — transmissive subhorizontal sheeting joint; green — transmissive tectonic joint; grey — transmissive
foliation parallel fracture (FPF). OTV — optical televiewer; ATV — acoustic televiewer.

Depth
Below OTV INTERPRETATIONS CALIPER ATV-Amplitude
Surface OPTICAL TELEVIEWER f | F 1

(ft)

1
inch 6.5 0°  90° 180° 270° 0°

200

240

280

320

\
|

360 7 1




Appendix 17, continued. Interpreted features for Top 1. Optical televiewer interpretations indicated by
color: orange — subhorizontal sheeting joint; magenta — tectonic joint; red — foliation parallel fracture (FPF);
cyan — transmissive subhorizontal sheeting joint; green — transmissive tectonic joint; grey — transmissive
foliation parallel fracture (FPF). OTV — optical televiewer; ATV — acoustic televiewer. ATV malfunction after
530 feet.

Depth
Below OTV INTERPRETATIONS CALIPER ATV-Amplitude

Surface OPTICAL TELEVIEWER IF {
(ft) ° ° o ° 0° 55 inch 65 0° 90° 180° 270° 0°

=

400
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Appendix 17, continued. Interpreted features for Top 1. Optical televiewer interpretations indicated by
color: orange — subhorizontal sheeting joint; magenta — tectonic joint; red — foliation parallel fracture (FPF);
cyan — transmissive subhorizontal sheeting joint; green — transmissive tectonic joint; grey — transmissive
foliation parallel fracture (FPF). OTV - optical televiewer; ATV — acoustic televiewer. ATV no functioning.

Depth

Below OTV INTERPRETATIONS CALIPER ATV-Amplitude
Surface OPTICAL TELEVIEWER } | {
(ft) 0° 90° 180° 270° 0° 55 inch 65 0° 90° 180° 270° 0°

560 i
[

600 - I

640 1
1 ] &

680

720




Appendix 17, continued. Interpreted features for Top 1. Optical televiewer interpretations indicated by
color: orange — subhorizontal sheeting joint; magenta — tectonic joint; red — foliation parallel fracture (FPF);
cyan — transmissive subhorizontal sheeting joint; green — transmissive tectonic joint; grey — transmissive
foliation parallel fracture (FPF). OTV - optical televiewer; ATV — acoustic televiewer. ATV not functioning.

Depth

Below OTV INTERPRETATIONS CALIPER ATV-Amplitude
Surface OPTICAL TELEVIEWER f I {
(ft) 0° 90° 180° 270° 0° 55 inch 65 0° 90° 180° 270° 0°

760 1
I e N
1
800 - . t -
T
1 T

840

880




Appendix 17, continued. Tadpole plots and stereoplots of interpreted optical televiewer (OTV) structures
for Top 1. In the tadpole plot depth is plotted along the y-axis and magnitude of the dip plotted on the x-
axis. The tail of the tadpole points in the direction of the dip, relative to true north, which is toward the top
of the page. The stereonets represent poles to planar features plotted on a lower-hemisphere equal-area
stereonet. Stereonets use right hand rule convention. Colors on the OTV structures plot correspond to
those in the tadpole explanation.
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Appendix 17, continued. Composite log for Top 1 of natural gamma, fluid resistivity, fluid temperature and
heat pulse flowmeter data under ambient conditions. Heat pulse flowmeter data collected under stressed
(pumping) conditions could not be collected. Water table was too deep for pumping apparatus.

Cepin
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