Appendix 8. Location, physical characteristics, borehole-geophysical logs and interpreted structures for
well Gates 3.

The Gates Pond site is located in Berlin, MA along 1-495. There are four wells. The wells are
approximately £100 meters from Gates Pond, which is the surface water supply for the Town of
Hudson, MA. The Town of Hudson commissioned the drilling of the wells in attempt to find a
clean and sustainable groundwater source to augment their surface supplies. No such source was
found so all four wells remain unused but open. The wells produced five gallons per minute or
less based on driller pumping tests. Three wells were investigated for this study. They are named
gates1.051507, gates2.062607 and gates3.071807.

The overburden material in the area is glacial till, with thicknesses less than 3 meters. The till is
composed of a nonsorted, nonstratified matrix of sand with some clay, silt and boulders. The
bedrock is schist of the Nashoba Formation. The Nashoba is a fine to medium grained, and well
foliated, gray to silvery-gray quartz-mica schist that may contain biotite, garnet and sillimanite.
All wells are cased approximately four meters into the bedrock.

Well gates3.071807 is approximately 100 meters away from gates1.051507. It is also the closest
well to Gates Pond. Logging in gates3.0718107 began on July 18, 2007 and concluded on May
25, 2008. The hiatus in logging was due to time-sensitive logging opportunities elsewhere. The
well is 243.8 meters deep with a 6.4 meter casing. There is approximately two meters of
overburden. A total of 149 fractures were identified in the well. Of the total number of fractures
12 are subhorizontal unloading joints, 99 are tectonic joints and 38 are FPF.

The water table was 4.21 meters below ground surface in this well at the outset of pumping for
the heat pulse flow meter tests. The well was pumped for three hours and 16 minutes; during
that time the water level was drawn down 0.2 meters. Four fractures were found to be flowing
during the HPFM ambient and pump tests. The fractures were at 13.2, 24.6, 40.8 and 72.2
meters depth. Of all the flowing fractures, one was subhorizontal, three were tectonic fractures
and one was a foliation parallel fracture.



Appendix 8, continued. Midpoint depth, strike and dip of features identified in optical televiewer log,
fracture type and heat pulse flowmeter data from Gates 3 (azimuth and dip reported using right hand rule
convention; t = tectonic fractures, s = sheeting joints, p = foliation parallel fractures). Data shown under
the pumping test have been normalized.

Site ID: gabes3. 071807

Location: "Gates Pond HIT Sedin, MA

Elawvatlon (m) &8

Rapartad ¥ield jgpmjs

Rock Typs: Mashoba Formation Sohist

Dapih to watar: 13.81 fi 4.1 m

Dapih of casing: 21 f .40 m

Dapth of wall: &0 fl 243,84 m

Land surface o MP: 2.25 fi 1.59 m

Fractures amplant Pumg 3t 0.5 gpm)|
number depth [m) depth (] Azimuth Olp Type |Flow jyin} gom notes  |Flow [yin]  gpm nofes

1 T.B9 5.2 101 43 1 n C n [
2 E.S 279 269 71 1 n D n 0.5
3 3.02 M6 10 Ta 1 n D n 0.5
4 3.82 322 167 = 1 n D n 0.5
5 10.55 X5 £1] =] 1 n C n 0.s
[ 11.02 352 1E0 E1 1 n C n 0.s
T 11.56 ara 232 24 P n 0 n 0.s
=] 11.85 M2 269 T2 1 n D n 0.5
Q 12.649 416 213 aa P n i n 0.5
10 13.2 433 116 T4 1 ¥ -0.017 Tiow In ¥ 0.5 flow In
i 13.63 4219 115 T3 1 n -0.017 n b4
12 13,377 452 104 35 1 n -0.017 n b4
13 14.25 45 3 121 E9 1 n -0.017 n 014
14 14.7 433 ] 12 5 n -0.017 n L.14
15 15.04 49.3 47 7 1} n -0.017 n b14
1] 15.75 =) 125 T 1 n -0.017 n b4
17 1617 5341 144 =] 1 n -0.017 n 014
18 16.74 549 149 7 1 n -0.017 n 014
13 17.43 574 180 =] 1 ¥ -0.08 ficw In n D.14
20 1E.01 = 52 2 5 n -0.08 n b14
| 18.17 E29 17 7 1 n -0.08 n D14
2 20.E3 T 335 55 1 n -1.08 n 014
3 21.36 701 3E0 =1 1 n -0.08 n 014
24 217 72 B B2 1 n -01.08 n 014
25 2333 6.5 40 ES P n -0.08 n D14
25 24.04 7449 29 T P n -0.08 n D14
7 24.59 BO.7 82 E1 L ¥ -0.27 o In ¥ 0.14 fNow Ini
F.a| 26.62 B30 161 E3 1 n -0.27 n o2
4 32.35 106.1 26 E7 p n -0.27 n o2
20 3504 1181 243 T B n 027 n a2
21 3524 1160 43 I B n 027 n a2
32 3555 1180 312 T 1 n 027 n a2
33 36.11 1165 262 7 1 n 027 n 0.02
k- 36,62 1208 22 T4 1} n 0.27 n o2
35 36.E3 1208 =] E7 1} n 0.27 n o2
25 38.0 1280 25 ET B n 027 n a2
37 A0.T8 1337 82 55 P n -0.27 ¥ Doz flow In
34 £1.61 136.5 282 75 1 n -0.27 n -0.1
2 41.57 1377 27 T4 1 n 0.27 n -0.1
40 43,53 144.2 17 35 1 n 0.27 n -0.1
41 £4.32 145.1 265 72 B n -0.27 n -0.1
42 £4.45 1458 249 75 B n -0.27 n -0.1
43 &5 75 146.5 247 72 p n -0.27 n -0.1
42 a5.44 148.1 1E3 =3 1 n 0.27 n -0.1
43 4E.BE5 1603 65 =5 P n 0.27 n -0.1
45 50.23 164.8 180 45 1 n 0.27 n -0.1
47 53.05 174.1 254 71 p n -0.27 n -0.1
43 59 .72 194.3 266 Ta p n -0.27 n -0.1
49 B0.3 197.3 167 = 1 n -0.27 n -0.1
=0 &60.23 19E.1 257 5 B n 027 n -0.1




Appendix 8, continued. Midpoint depth, strike and dip of features identified in optical televiewer log,
fracture type and heat pulse flowmeter data from Gates 3 (azimuth and dip reported using right hand rule
convention; t = tectonic fractures, s = sheeting joints, p = foliation parallel fractures). Data shown under the
pumping test have been normalized.
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Appendix 8, continued. Midpoint depth, strike and dip of features identified in optical televiewer log,
fracture type and heat pulse flowmeter data from Gates 3 (azimuth and dip reported using right hand rule
convention; t = tectonic fractures, s = sheeting joints, p = foliation parallel fractures). Data shown under the
pumping test have been normalized.
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Appendix 8, continued. Interpreted features for Gates 3. 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.
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Appendix 8, continued. Interpreted features for Gates 3. 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.
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Appendix 8, continued. Interpreted features for Gates 3. 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.
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Appendix 8, continued. Interpreted features for Gates 3. 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.
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Appendix 8, continued. Interpreted features for Gates 3. 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.
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Appendix 8, continued. Tadpole plots and stereoplots of interpreted optical televiewer (OTV) structures
for Gates 3. 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 8, continued. Composite log for Gates 3 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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