Appendix 5. Location, physical characteristics, borehole-geophysical logs and interpreted structures for
well Box 1.

Wolf Swamp is located off of Rte 111 in Boxborough, MA a mile from 1-495. The town drilled
a suite of wells on the edge of the swamp several years ago with the hope of finding a sustainable
groundwater source for public supply. The wells are not currently in use; the well used in this
study yielded 0.75 gallons per minute based on results of driller pumping tests. The well, with
ID box1.073007, is located off of Burroughs Road. The well was logged at various times
between July 7 and August 8, 2007. Box1.073007 is located in a heavily wooded area
approximately 200 meters from Wolf Swamp, approximately 93 meters above sea level.

The overburden is approximately 9 meters thick. The overburden is comprised of nonsorted
nonstratified till with a matrix of sand with some clay, silt and boulders. The bedrock is schist of
the Nashoba Formation. It is a fine to medium grained, and well foliated, gray to silvery-gray
quartz-mica schist that may contain biotite, garnet and sillimanite.

The well is approximately 182 meters deep with 212 fractures identified over that length. Of the
total, 42 are subhorizontal unloading joints, 86 are FPF and the remaining 84 are tectonic joints.

The water table in the well was 1.88 meters below the surface. For the heat pulse flow meter
testing, the well was pumped at a 0.5 gallons per minute for four hours and was drawn down
approximately 5 meters over that period. During the test, one flowing fracture was identified at
154.0 meters depth. The single flowing fracture is an FPF.



Appendix 5, continued. Location, physical characteristics, borehole-geophysical logs and interpreted
structures for well Box 1 (Azimuths and dips follow right hand rule, t=tectonic, s = sheeting, p = foliation
parallel fractures). Data shown for pumping conditions have not been normalized.

Site |1D: pox 1072007

Location: “Wolf Swamp” Boxboro, MA

Elevation (m]) e}

Reported Yield (gpm)0.75

Rock Type: Washoba Formation Schest

Depth to water: 817 fi 1.88 m

Depth of casing- 24 ft 11.89 m

Depth of well: oo fi 132.88 m

Land surface to MP: 0.E1 fi 025 m

Fractures Ambient Pump 31 0.5 gom
number depth (m) depth (/] Azimuth Dip Type [Flow {yin] gpm notes  [Flow {yin)  gpm notes

1 120 384 g5 T2 P i 0 n 0.0%
2 138 453 G4 57 p | o n 0.0%
3 155 508 38 a3 i r o n 0.0%
4 g2 532 182 Ta i | 0 n 0.0%
3 174 57.2 77 72 p n 0 n 0.0%
[ 18.0 GB1 288 74 i r o n 0.0%
7 124 603 208 75 i | 0 n 0.0%
3 18.6 608 1 a3 t | o n 0.0%
3 a7 61.2 a1 33 P r o n 0.04
10 iae 62.0 107 47 p | ] n 0.0%
11 201 6.1 293 77 t i 0 n 0.0%
12 03 BELS 2 47 t ¥y oz flowa i n 0.04
13 210 GE.O 353 70 t | ooz n 0.08
14 g [ BELT ) a7 r -0z n 0.0%
13 e 718 283 a3 t r ooz n 0.0%
16 3e TB.3 180 70 t | oo n 0.0%
ir 2486 BO0.A B3 51 p r ooz n 0.0%
18 250 gz.0 15 a i | -0z n 0.0%
13 250 g2.2 185 83 t | oo n 0.0%
20 253 B28 a2 a1 i r ooz n 0.0%
21 28T 841 a7 75 P | -0z n 0.0%
e 285 BET 131 74 t | ooz n 0.0%
3 298 ora 313 aa t n ooz n 0.0%
24 0.4 ey 333 72 i | -0z n 0.0%
23 06 1003 318 a0 t | ooz n 0.0%
26 A 102.2 104 75 p r ooz n 0.04
Fr 44 1128 ar 58 t | -0z n 0.0%
28 45 1133 5B 74 p i ooz n 0.0%
b} 350 1143 330 4d t r ooz n 0.0%
3 351 115.1 5 1 5 | oo n 0.0%
M 54 118.0 2 40 i r ooz n 0.0%
32 55 116.8 TE 4 p | -0z n 0.0%
B g2 a7 141 T4 t | oo n 0.0%
K 2B 1272 134 T4 i r ooz n 0.0%
33 416 130.5 o4 40 P | -0z n 0.0%
36 421 138.1 202 T t | oo n 0.0%
ar 438 12410 7 41 p r ooz n 0.0%
38 453 148.8 i72 58 i | -0z n 0.0%
3 430 157.4 258 85 t | ooz n 0.0%
40 436 158.8 o] 04 p r ooz n 0.04
41 488 183.7 o] 18 5 | 02 n 0.0%
42 5.0 1873 G4 85 p | ooz n 0.0%
43 52 18481 T aa p r ooz n 0.04
a4 14 18a.8 278 T t | -0z n 0.0%
45 516 18832 100 51 p i ooz n 0.0%
48 518 1888 Ba 57 p r ooz n 0.0%
47 e 1703 62 42 p | oo n 0.0%
48 522 171.2 2B a2 i r ooz n 0.0%
43 522 i71.2 174 T i | -0z n 0.0%
a0 523 1715 194 kh) t | ooz n 0.0%




Appendix 5, continued. Location, physical characteristics, borehole-geophysical logs and interpreted
structures for well Box 1 (Azimuths and dips follow right hand rule, t=tectonic, s = sheeting, p = foliation
parallel fractures). Data shown for pumping conditions have not been normalized.

51 524 718 243 44 t n Bl n 0.0%
a2 530 1740 71 33 P n -2 n 0.0g
a3 532 1745 42 53 p n 0oz n 0.09
54 536 1758 133 32 t n Bl n 0.9
5 4] 536 1785 330 33 t n - n 0.0%
56 220 1770 138 a2 t n 0oz n 0.09
57 223 173.0 "7 35 t n il n 0.0g
38 =3 i73.2 a7 21 p n 0oz n 0.0%
3 54 178.8 it a4 p n ooz n 0.0g
-] 545 1720 284 a3 P n 2 n 0.09
61 553 1314 320 24 5 n 0oz n 0.0%
B2 556 1831 155 a3 t n ooz n 0.0g
B3 54.7 136.2 GE 44 P n -2 n 0.0g
B4 LT 1370 it 59 t n 0oz n 0.09
B3 &2 1877 57 43 t n Bl n 0.9
7] 54 133.3 70 a2 p n - n 0.0%
BT 574 134.5 a7 13 5 n 0oz n 0.09
] 506 1024 163 70 t n il n 0.0g
B3 sae 1931 121 53 t n -0z n 0.0%
T 590 1937 0 T t n 0oz n 0.09
T 621 203.8 152 57 t n il n 0.0g
T2 63.1 2071 171 a1 t n 0oz n 0.0%
E] 834 078 10 18 5 n ooz n 0.0g
T4 636 2035 il 78 t n -2 n 0.0g
T3 Lc Rt 2098 24 T4 t n 0oz n 0.09
TG 648 2128 3B 17 5 n Bl n 0.9
i 653 2143 g3 72 p n - n 0.0%
T8 855 2149 57 77 p n Bl n 0.09
™ 85.0 2185 < 15 5 n Bl n 0.9
B ar.r 2221 174 a4 t n - n 0.0%
B 633 2241 103 a5 p n 0oz n 0.09
B2 692 2271 1 27 t n il n 0.0g
B3 L= 2293 80 23 p n 0oz n 0.0%
B4 703 2308 TE aa p n ooz n 0.0g
B3 722 238.7 252 M P n -2 n 0.0g
BE 214 267.1 a5 43 t n 0oz n 0.09
&7 825 270.8 72 43 p n Bl n 0.0%
EB 835 2741 14 M t n -2 n 0.0g
B B2z 2753 41 41 t n 0oz n 0.09
&0 8373 2308 110 aa p n Bl n 0.9
Ll 835 2905 ap 43 p n - n 0.0%
2 204 2034 g2 20 5 n 0oz n 0.09
53 806 2039 m 7 5 n il n 0.0g
1 201 2957 37 aa t n 0oz n 0.0%
] 204 2005 m3 73 t n ooz n 0.0g
o6 232 3058 230 an t n 2 n 0.09
T 235 306.8 32 3 t n 0oz n 0.0%
B Qap 3031 7 56 t n ooz n 0.0g
= 100.9 310 a0 a P n -2 n 0.0g
100 103.5 33046 23 a1 p n 0oz n 0.09
1M 102.9 3419 195 a4 p n Bl n 0.9
102 104.2 H20 131 a3 p n - n 0.0%
102 105.4 459 219 aa p n 0oz n 0.09
104 105.6 3408 240 70 t n il n 0.0g
103 107.8 3537 g3 ag p n -0z n 0.0%
106 1009 807 17 24 5 n 0oz n 0.09
107 11.7 350.9 294 a0 t n il n 0.0g
108 111.8 36a.7 i) 20 p n 0oz n 0.0%
109 111.8 009 il 43 p n ooz n 0.0g
110 1131 TR 86 a2 P n -2 n 0.0g
11 137 arz 171 r t n 0oz n 0.09
112 114.6 arse 109 24 p n Bl n 0.9
113 1153 ara4 109 43 p n - n 0.0%
114 1155 a0 128 a4 p n 0oz n 0.09



Appendix 5, continued. Location, physical characteristics, borehole-geophysical logs and interpreted
structures for well Box 1 (Azimuths and dips follow right hand rule, t=tectonic, s = sheeting, p = foliation
parallel fractures). Data shown for pumping conditions have not been normalized.

113 187 rgs 183 149 5 n 002 n 0.09
116 115.9 330.2 41 22 5 n 002 n 0.09
117 115.9 330.3 85 313 P n 0.0z n 0.09
118 116.0 330.6 L] 33 p n -0.02 n 0.09
118 116.5 3323 a5 41 p n 002 n 0.09
120 116.7 332.8 154 25 t n -0.02 n 0.09
121 1176 5.8 45 78 p n 002 n 0.08
122 118.2 3378 GE aa p n 002 n 0.09
123 1169 2902 a5 23 5 n -0.02 n 0.09
124 118.9 393.2 113 14 5 n 002 n 0.09
123 118.9 393.5 a7 17 5 n 002 n 0.09
126 120.0 393.6 239 2 5 n -0.02 n 0.09
127 120.2 3043 144 B 5 n 002 n 0.09
128 120.2 3044 | 14 5 n 0.0z n 0.09
129 120.8 3907 173 77 t n -0.02 n 0.09
130 121.5 393.6 72 24 p n 002 n 0.09
131 121.5 393.8 58 a3 P n -0.02 n 0.09
132 121.6 3891 27 75 t n 002 n 0.09
133 121.8 2008 135 a4 p n 002 n 0.09
134 121.9 400.0 72 5 t n -0.02 n 0.09
133 1224 401.7 72 14 5 n 002 n 0.09
136 122.5 402.0 81 | 5 n 002 n 0.09
137 124.9 408.2 233 a4 t n -0.02 n 0.09
138 126.0 413.5 237 an t n 002 n 0.09
139 126.8 4158 35 57 t n 002 n 0.09
140 1204 4248 103 a3 p n -0.02 n 0.09
141 128.7 4257 il a2 p n 002 n 0.09
142 130.9 4202 55 45 t n 0.0z n 0.09
143 132.2 433.7 11} g4 p n -0.02 n 0.09
144 136.9 4458 T g4 p n 002 n 0.09
143 135.6 443.0 325 27 t n 0.0z n 0.09
146 137.3 450.6 40 32 t n -0.02 n 0.08
147 1364 4543 17 14 5 n 002 n 0.09
148 136.8 455. 64 13 5 n -0.02 n 0.09
149 136.89 455.8 67 a4 p mn 002 n 0.08
150 1381 458.2 270 D 5 n 002 n 0.09
131 1304 57.3 5 33 t n 002 n 0.09
152 140.5 451.0 195 an t n 002 n 0.09
153 141.7 4542 108 5 5 n 002 n 0.09
154 141.8 4852 133 22 5 n -0.02 n 0.09
135 145.5 4775 BE 19 5 n 002 n 0.09
136 1456.7 431.5 114 37 t n 0.0z n 0.09
157 146.9 4321 130 29 t n -0.02 n 0.09
158 1474 433.6 188 24 5 n 002 n 0.09
138 14E.8 433.32 107 25 5 n 0.0z n 0.09
160 14682 430.5 57 24 5 n 002 n 0.09
161 151.5 4972 ap 43 p n 002 n 0.09
162 152.1 42481 61 5 P n 0.0z n 0.09
163 152.7 501.0 Be 57 p n -0.02 n 0.09
164 152.8 501.5 i) 75 p n 002 n 0.09
163 153.3 503.0 343 a2 t n -0.02 n 0.09
166 153.5 503.7 o4 a3 p n 002 n 0.09
167 153.9 504.8 7 5 p n 002 n 0.09
168 154.0 505.2 193 T4 t n -0.02 n 0.09
169 154.0 5053 75 a5 p ¥ 4002 floww out ¥ 0.09 flow in
170 156.2 50%9.2 52 74 P n o n 0
171 156.9 521.2 a7 a0 p n 0 n 0
172 161.3 529.2 80 a3 p n o n 0
173 161.7 530.5 8B aa P n ] n 0
174 161.7 530.6 81 a3 p n 0 n 0
173 1624 533.0 a3 g4 t n o n 0
176 162.7 533.7 a1 5 P n ] n 0
177 162.8 5341 200 a4 t n 0 n 0
178 162.9 5345 il ] 53 p n 0 n 0




Appendix 5, continued. Location, physical characteristics, borehole-geophysical logs and interpreted
structures for well Box 1 (Azimuths and dips follow right hand rule, t=tectonic, s = sheeting, p = foliation
parallel fractures). Data shown for pumping conditions have not been normalized.

178 1621 535.2 ag 47 p n 0 n 0
180 165.0 =13 100 a2 p n 0 n 0
181 1654 5427 3 32 t n 0 n 0
182 165.5 543.0 12 34 t n 0 n 0
183 166.1 5440 ] 15 5 n 0 n 0
184 166.8 547 4 ar 45 p mn i n 0
183 166.9 T T 43 p n 1] n 0
186 167.1 5432 71 47 p n 0 n 0
187 167.3 2400 B4 54 p n i n 0
188 167.8 550.7 16 16 5 n 0 n 0
189 167.8 5507 141 15 5 n 0 n 0
130 168.2 551.8 az 43 p n i n 0
11 1685 556.3 110 74 p n 1] n 0
192 1687 550.6 102 33 p n 0 n 0
193 170.2 558.3 13 14 5 n 0 n 0
134 170.6 559.8 240 2% t n 0 n 0
195 170.6 5509 180 14 5 n 0 n 0
196 1712 581.8 a7 5 p mn 0 n 0
137 1720 5623 7T 4% p J 0 n 0
138 1724 585.6 T 49 p n 0 n 0
199 1727 5887 3 7 5 mn 0 n 0
200 1738 5705 3 17 5 n 0 n 0
2m 174.0 5707 67 18 5 n 0 n 0
202 174.6 5728 T 13 5 n 0 n 0
203 1747 5732 lili] 14 5 n 0 n 0
204 1748 5734 23 | 5 n i n 0
203 1754 5753.5 180 ki p n 0 n 0
206 1758 5TR.T 25 23 5 n 0 n 0
207 1767 5o L) it t n 0 n 0
208 172 533.1 254 42 t n 0 n 0
209 1785 5339 210 m 5 n 0 n 0
210 1708 2004 214 51 t n i n 0
211 1801 5908 333 33 n 1] n 0
212 181.3 042 5 50 n 0 n 0




Appendix 5, continued. Interpreted features for Box 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
Surface OPTICAL TELEVIEWER f (I | I
(ft) 0° 90° 180° 270° O0° 55 inch 6.5 0° 90° 180° 270° ©0°

OTV INTERPRETATIONS CALIPER ATV-Amplitude




Appendix 5, continued. Interpreted features for Box 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 | i

(ft)

1
inch 6.5 90°  180° 270°

200

240

280

320
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Appendix 5, continued. Interpreted features for Box 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 I} |

(ft) 0° 90° 180° 270° 0° 55 inch 6.5

T

400

440

480

520




Appendix 5, continued. Interpreted features for Box 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 (. i

(ft) 0° 90° 180° 270° 0° 55 inch 6.5 0° 90 180° 270° 0°
e 00O

560 =

600



Appendix 5, continued. Tadpole plots and stereoplots of interpreted optical televiewer (OTV) structures
for Box 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 5, continued. Composite log for Box 1 of natural gamma, fluid resistivity, fluid temperature and
heat pulse flowmeter data under ambient and stressed (pumping) conditions. For the heat pulse flowmeter
data collected under pumping conditions, the well was pumped at 0.5 gallons per minute and data have
been normalized.
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