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Appendix B

Planar-feature Orientations Measured from Acoustic Televiewer Logs



Fracture Orientations Interpreted from MW-46 Acoustic Televiewer Log
Indian Point Site '
Buchanan, NY
Prepared for: GZA
105836 - mw46i.xls

depth
(feet)
6.64
6.87
7.17
7.51
7.73
8.12
8.32
8.65
8.69
8.91
9.06
9.18
9.27
9.63
9.82
10.09
10.27
10.47
10.82
11.22
11.98
12.14
12.57
13.15
14.10
14.44
14.82
15.66
15.96
17.01
17.34
17.57
17.61
18.68
19.10
19.34
19.51
20.27
20.70
21.62
22.65
23.66
25.74
26.59

down-dip
compass
azimuth
(degrees)
9.9
21.3
17.0
9.6
239
14.7
11.2
132.2
353.6
358.9
355.1
348.1
349.0
259
305
422
67.8
355.3
337.3
8.3
74.7
135.6
129.1
137.7
359.5
358.5
127.3
354.4
135.3
161.6
174.9
120.1
9.6
0.8
356.9
176.8
174.19
159.25
172.5
343.2
307.8
288.6
339.5
317.3

dip
angle
(degrees)
55.3
57.9
61.5
41.9
429
471
55.7
72.6
61.3
54.9
541
53.9
53.4
51.0
614
575
40.7
458
61.9
55.8
58.5
43.2
62.8
63.2
49.3
51.0
75.7
41.6
47.7
63.1
54.7
58.0
41.2
54.3
66.4
55.4
57.57
51.82
60.4
70.2
74.2
62.1
75.2
71.9

interpreted
planar
feature
category
less-open
open
less-open
less-open
less-open
less-open
less-open
less-open

. less-open

less-open
less-open
less-open
less-open
less-open
less-open
less-open
open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open

Page 1of 2

Note that down-dip compass azimuth
is perpendicular to the strike direction.

Note that interpreted down-dip compass
azimuths are with respect to
magnetic north.

Down-dip azimuths & dip angles were
corrected for borehole deviation from
vertical.



Fracture Orientations Interpreted from MW-46 Acoustic. Televiewer Log
Indian Point Site o

Buchanan, NY

Prepared for: GZA

105836 - mw46i.xls

down-dip interpreted

compass dip planar
depth azimuth angle feature
(feet) (degrees) (degrees) category
26.87 170.5 58.6 less-open
27.80 325.8 . 68.9 less-open
29.58 154.7 89.9 less-open
29.83 182.1 89.5 less-open
30.10 160.7 89.5 less-open
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Fracture Orientations Interpreted from MW-53 Acoustic Televiewer Log
Indian Point Site
Buchanan, NY
Prepared for: GZA
105836 - mw53i.xls

depth
(feet)
59.49
59.87
60.26
61.46
61.52
62.51
63.02
63.35
63.96
64.71
64.93
65.30
66.26
66.92
66.93
67.07
67.58
68.22
68.89
69.39
70.71
72.16
72.43
72.64
72.87
72.97
73.11
73.29
73.32
73.64
73.84
73.94
74.26
74.36
74.47
74.69
75.09
75.44
75.55
75.73
76.20
76.35
76.39
76.80

down-dip
compass
azimuth
(degrees)
212.0
914
9.2
186.0
239.1
246.1
2341
243.8
248.8
249.7
210.7
1200.0
110.1
208.2
2434
495
339.7
244 1
101.2
298.0
81.8
225.0
72.0
60.7
81.0
304.5
81.7
267.3
113.4
331.3
83.1
88.7
93.2
96.8
84.6
731
94.2
94.9
86.8
127.6
90.8
84.4
80.7
79.2

dip
angle
(degrees)
359
66.4
22.5
214
80.2
76.4
16.3
76.1
80.1
81.5
23.7
20.3
55.4
30.9
73.6
58.9
16.7
78.7
50.7
17.5
43.0
45.6
46.6
445
37.1
65.7
46.4
10.4
37.6
32.8
63.7
64.5
52.8
53.6
56.2
50.8
56.8
57.8
52.7
57.6
59.6
35.3
43.6
43.2

interpreted
planar
feature
category
less-open
less-open

" less-open

less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open

"~ less-open

less-open
less-open
less-open

less-open

less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open

Page 1:0of 3

Note that down-dip compass azimuth
is perpendicular to the strike direction.

Note that interpreted down-dip compass
azimuths are with respect to
magnetic north.

- Down-dip azimuths & dip angles were

corrected for borehole deviation from

" vertical.



Fracture Orientations Interpreted from MW-53 Acoustic-Televiewer Log
Indian Point Site

Buchanan, NY

Prepared for: GZA

105836 - mw53i.xls

down-dip interpreted
compass dip planar

depth azimuth angle feature
(feet) (degrees) (degrees) category
77.26 97.1 49.9 less-open
77.98 97.1 63.4 less-open
78.86 91.5 57.9 less-open
79.55 81.3 48.3 less-open
79.68 249.3 26.5 less-open
79.73 67.2 40.1 less-open
83.82 283.3 39.1 less-open
83.96 227.8 20.0 less-open
85.22 175.8 82.8 less-open
85.75 181.8 83.3 less-open
87.78 173.7 48.7 less-open
87.98 176.5 18.1 less-open
90.57 278.43 42.81 less-open
90.66 71.17 34.2 less-open
91.50 282.7 76.7 less-open
91.51 124.3 491 less-open
92.29 291.9 39.2 less-open
92.76 223.0 234 less-open
93.80 300.7 272 less-open
94.12 231.0 32.9 less-open
94.51 296.7 54.3 less-open
95.00 165.6 64.2 less-open
95.28 149.3 65.6 less-open
95.92 98.0 50.1 less-open
96.21 213.5 34.0 less-open
96.82 975 78.3 less-open
98.29 73.3 75.0 less-open
100.16 86.8 44.0 less-open
100.81 317.7 47.0 less-open
101.34 ~ 3074 39.5 less-open
101.65 285.6 575 less-open
103.35 78.0 68.3 less-open
103.37 319.5 42.8 less-open
103.62 241.3 416 less-open
103.96 75.8 704 less-open
104.57 72.8 68.2 less-open
104.65 2732 394 less-open
104.85 272.8 47.8 less-open
10548 3027 24.8 less-open
105.75 281.5 22.7 less-open
106.77 299.6 246 less-open
106.85 270.3 26.6 less-open
108.23 176.1 63.2 less-open
109.11 169.84 47.02 less-open’
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Fracture Orientations Interpreted from MW-53 Acoustic Televiewer Log
Indian Point Site

Buchanan, NY

Prepared for: GZA

105836 - mw53i.xls

down-dip interpreted -
compass dip ‘planar

depth azimuth angle feature
(feet) (degrees) (degrees) category
109.67 0.31 31.98 less-open
110.19 3104 33.0 . less-open
110.61 302.7 421 less-open
110.80 313.3 39.0 less-open
111.13 301.4 36.0 less-open
111.56 281.4 ©30.2 less-open
113.18 2821 36.0 = less-open
113.37 266.8 29.7 less-open
114.51 294 1 17.0 less-open
114.95 3215 38.6 less-open
116.43 306.7 46.2 less-open
116.66 318.2 421 less-open
117.27 3124 39.0 " less-open
117.44 281.6 33.8 less-open
117.78 257.5 27.7 less-open
118.40 306.9 19.2 less-open .
119.38 309.7 35.5 less-open
119.61 61.3 90.0 : less-open
124 11 161.2 9.3 less-open

Page'3 of 3



Fracture Orientations Interpreted from MW-54 Acoustic Televiewer Log
Indian Point Site '
Buchanan, NY
Prepared for: GZA
105836 - mwb4i.xls

depth
(feet)
20.71
21.20
21.41
21.52
22.36
22.60
22.79
23.14
23.32
23.37
23.41
23.66
25.25
25.82
26.11
26.45
27.60
28.65
31.48
31.80
3245
32.53
32.65
32.97
33.16
3345
33.59
33.79
33.98
34.40
34.51
34.82
35.39
35.54
35.55
36.28
37.22
37.66
38.47
38.76
39.40
3943
39.82
41.26

down-dip
compass
azimuth
(degrees)
47.8
70.2
54.9
58.1
74.3
55.1
74.3
85.2
2457
231.5
235.2
65.8
223.6
2523
304.8
256.1
60.1
62.8
141.7
303.4
304.8
269.0
110.7
1011
98.9
80.5
85.1
85.1
85.4
86.7
104.5
79.2
115.7
98.3
1271
88.5
90.2
94.0
299.5
278.2
65.4
229.8
99.8
2477

dip
angle
(degrees)
68.3
57.6
53.2
52.1
52.4
- 64.9
447
61.3
395
26.7
19.8
70.3
31.0
6.3
5.3
8.1
74.7
43.1
64.5
55.2
18.9
18.4
68.5
64.5
68.5
724
71.5
724
72.0
66.8
65.7
34.7
71.0
60.0
70.7
70.9
80.1
75.4
459
38.4
66.8
28.7
67.3
424

interpreted

planar
feature
category
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
open
less-open
less-open
less-open
less-open
less-open
less-open

Page.1 of 10

Note that down-dip compass azimuth
is perpendicular to the strike direction.

Note that interpreted down-dip compass
azimuths are with respect to
magnetic north.

Down-dip azimuths & dip angles were
corrected for borehole deviation from
vertical.



Fracture Orientations Interpreted from MW-54 Acoustic:Televiewer Log
Indian Point Site

Buchanan, NY

Prepared for: GZA

105836 - mw54i.xls

down-dip interpreted

compass dip planar
depth azimuth angle feature
(feet) (degrees) (degrees) category
4344 356.7 68.7 less-open
43.64 96.9 71.8 less-open
43.64 75.2 61.1 . less-open
44 .43 112.5 20.7 less-open
45.99 285.6 67.6 less-open
47.02 3121 76.5 less-open
48.78 90.7 76.9 less-open
49.92 93.2 75.5 less-open
50.11 95.55 65.96 less—open!
50.18 137.24 39.76 less-open!
50.30 97.0 71.4 less-open’
50.74 101.8 66.8 less-open
51.21 91.8 67.2 less-open,
52.70 2131 34.3 less-open|
53.21 97.7 58.9 less-open,
53.26 126.7 17.8 less-open
54 .21 173.1 114 Iess-openi
54.29 254.6 4.7 less-open
55.13 116.4 66.0 less-open
55.52 117.7 61.3 less-open
55.82 110.5 56.9 less-open
56.38 99.6 55.3 less-open
56.70 102.4 65.5 less-open
57.66 75.8 76.0 less-open
58.87 345.5 326 less-open
59.20 325.5 60.1 less-open
59.43 1104 38.7 less-open
59.56 334.4 58.7 less-open
60.81 . 76.6 50.6 less-open
61.18 322.9 63.1 less-open
61.48 289.3 69.8 “open l
61.77 292.6 54.4 less-open
6254 3427 404 less-open
62.90 346.7 36.8 less-open
64.24 316.9 21.8 less-open
64.90 131.8 76.8 less-open
65.14 129.3 75.3 Iess-open:
66.50 315.0 67.5 less-open
67.36 0.6 515 Iess-operf
68.03 353.27 59.96 less-open
68.45 346.94 56.72 less-open
68.52 358.3 70.8 less-open
68.92 340.8 74.2 less-open
69.29 343.9 64.2 less-open

Pagg 2 of 10
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Fracture Orientations Interpreted from MW-54 Acoustic Televiewer Log
Indian Point Site o

Buchanan, NY

Prepared for: GZA

105836 - mwb4i.xls

down-dip interpreted
compass dip planar
depth azimuth angle feature
(feet) (degrees) (degrees) category
69.38 105.2 53.7 less-open
70.25 97.8 60.2 less-open
70.72 115.4 63.4 less-open
70.86 342.3 51.5 less-open
71.09 307.6 43.8 less-open
71.27 324.1 54.9 - less-open
72.00 106.8 72.3 less-open
72.19 104.2 69.3 less-open
72.71 108.2 66.6 less-open
73.48 100.3 68.3 less-open
74.00 101.8 672 . less-open
74.48 106.8 74.3 less-open
75.56 279.3 714 less-open
76.13 3209 75.6 less-open
76.24 102.1 65.0 less-open
77.22 106.1 42.62 less-open
77.25 97.79 65.54 less-open
7743 111.9 59.8 less-open
78.78 108.2 822 less-open
79.9 208.0 54.9 less-open
80.4 200.9 43.2 less-open
80.97 1971 - 50.5 less-open
81.31 151.8 36.7 less-open
82.49 64.7 38.6 less-open
84.73 2011 55.5 less-open
85.38 342.2 68.5 less-open
86.44 330.2 761 less-open
87.15 354.5 48.7 less-open
87.27 343.5 48.6 . less-open
88.01 3264 60.7 less-open
88.18 323.1 54.6 less-open
88.95 114.6 722 less-open
89.87 330.1 66.8 less-open
90.03 356.9 60.7 less-open
90.32 6.4 67.8 less-open
90.45 90.1 22.3 less-open
91.5 330.31 61.41 less-open
91.8 312.63 54 .48 less-open
92.37 147.5 74.6 less-open
92.5 3458 57.4 less-open
93.33 150.1 65.9 less-open
93.85 147.9 76.8 less-open
95.47 2671 37.5 less-open

96.07 119.9 57.9 less-open
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Fracture Orientations Interpreted from MW-54 Acoustic Televiewer Log
Indian Point Site

Buchanan, NY

Prepared for: GZA

105836 - mw54i.xls

down-dip interpreted
compass dip planar

depth azimuth angle - feature
(feet) (degrees) (degrees) category
97.15 306.9 64.7 less-open
97.62 145.05 64.89 less-open
97.65 '297.43 63.7 less-open
97.78 126.9 320 less-open
98.28 89.7 49.3 less-open
98.33 203.7 41.3 less-open
98.89 117.7 79.7 less-open
100.31 90.0 64.9 less-open
101.02 140.4 72.7 less-open
101.48 133.7 59.9 less-open
101.99 340.7 68.1 less-open
102.21 - 86.5 58.4 less-open
102.57 97.69 54.19 less-open
102.96 88.35 57.77 less-open
103.22 93.9 64.2 " less-open
104.37 130.5 66.3 less-open
105.64 182.9 60.3 less-open
105.7 296.0 1.7 less-open
106.64 128.6 50.2 less-open
106.65 300.8 72.4 less-open
107.08 301.8 72.0 less-open
107.56 2855 41.0 less-open
107.82 284.9 58.4 less-open
108.11 137.9 49.5 less-open
108.41 143.9 56.2 less-open
108.86 280.2 495 less-open
109.19 145.8 471 less-open
109.71 291.7 64.6 less-open
109.73 117.7 47.4 less-open
109.97 129.3 58.5 less-open
110.15 129.6 63.3 less-open
110.52 131.5 64.9 less-open
110.85 147.7 54.2 less-open
111.47 144.8 67.6 less-open
111.78 125.0 66.1 less-open
112.62 320.3 62.8 less-open
112.89 327.8 53.9 less-open
113.88 105.5 67.5 less-open
114.08 108.9 61.8 less-open
115.33 1541 68.2 - less-open
115.48 156.6 67.9 less-open
116.64 145.5 37.2 less-open
117.38 117.4 65.1 less-open
117.96 100.1 57.8 less-open

Page'4 of 10



Fracture Orientations Interpreted from MW-54 Acoustic Televiewer Log
Indian Point Site ;

Buchanan, NY

Prepared for: GZA

105836 - mw5b4i.xls

down-dip interpreted
compass dip planar

depth azimuth angle feature

(feet) (degrees) (degrees) category
118.31 93.8 55.9 less-open
118.44 97.3 56.6 less-open
118.71 110.0 55.2 less-open
119.21 128.0 67.3 less-open
119.85 126.4 61.4 less-open
120.39 131.7 54.2 less-open
120.72 126.9 64.2 less-open
120.78 193.1 43.6 less-open
121.03 114.6 62.1 less-open
121.93 137.7 66.0 less-open
122.49 1563.7 75.5 less-open
122.66 2994 77.0 less-open
122.85 149.8 80.7 less-open
123.08 300.8 73.4 less-open
123.32 177.6 46.3 less-open
123.44 309.9 60.1 less-open
123.94 142.8 60.1 less-open
123.96 283.4 60.4 less-open
124.35 243.0 324 less-open
124.59 245.8 331 less-open
124.66 2534 34.8 less-open
124.87 114.2 51.7 less-open
125.01 111.6 80.2 less-open
125.49 113.3 42.0 less-open
125.8 164.6 74.0 less-open
126.33 152.7 75.7 less-open
127.48 2979 46.9 less-open
129.57 107.9 454 less-open
129.83 236.0 55.1 less-open
130.24 103.3 62.9 less-open
130.68 96.4 57.97 less-open
130.89 93.06 38.06 less-open
131.08 106.7 511 less-open
131.82 123.8 41.6 less-open
133.03 314.0 29.5 less-open
133.16 308.6 48.8 less-open
133.99 129.5 55.8 less-open
135.09 331.1 56.6 less-open
136.35 111.8 49.4 less-open
137.05 98.6 57.6 less-open
137.38 741 43.6 less-open
137.47 115.1 63.8 less-open
137.58 954 51.2 less-open
137.78 88.1 56.6 less-open
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Fracture Orientations Interpreted from MW-54 Acoustic: Televiewer Log
Indian Point Site

Buchanan, NY

Prepared for: GZA

105836 - mw54i.xls

down-dip interpreted

compass dip planar
depth azimuth angle feature
(feet) (degrees) (degrees) category
137.9 337.5 71.8 less-open
137.97 88.8 68.3 less-open
138.09 295.0 53.4 less-open
138.66 119.7 ' 40.0 less-open
138.94 99.2 50.4 less-open
139.27 122.5 64.1 less-open
139.51 96.5 59.2 less-open
139.57 286.5 61.6 less-open
139.59 124.8 45.9 less-open
139.97 68.8 58.3 less-open
140.15 169.3 495 less-open
140.41 447 211 less-open
140.45 226.2 31.8 less-open
140.5 83.7 63.1 less-open
140.74 2194 63.0 less-open
141.23 2443 269 less-open
142.24 185.0 36.8 less-open
142.43 119.6 781 less-open
144 .42 123.5 38.1 less-open
144 .49 113.1 - 677 less-open
144.61 114.4 39.6 . open
144.84 124.6 413 open
145.01 115.8 443 open
145.55 95.2 44.0 less-open
145.86 1144 41.5 less-open
146.02 1041 46.0 less-open
146.14 97.6 445 less-open
146.96 175.8 754 less-open
147.41 187.5 36.8 less-open
148.09 3253 - 56.8 ] less-open
148.52 214.8 60.0 less-open
148.68 196.9 35.0 less-open
148.82 178.9 53.2 less-open
149.33 188.4 40.3 less-open
14942 236.3 48.3 less-open
149.49 183.0 40.8 less-open
149.8 138.8 68.3 less-open
150.35 81.1 497 less-open
150.59 90.2 447 less-open
150.88 122.6 69.4 less-open
151.01 1041 62.2 less-open
151.11 357.7 80.9 less-open
151.24 101.0 40.6 less-open
151.41 109.44 47.09 less-open
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Fracture Orientations Interpreted from MW-54 Acoustic Televiewer Log
indian Point Site

Buchanan, NY

Prepared for: GZA

105836 - mw54i.xls

down-dip interpreted

compass dip planar

depth azimuth angle feature
(feet) {degrees) (degrees) category
151.51 326.3 82.15 less-open
151.56 111.92 50.04 less-open
151.94 122 3476 less-open
152.29 141.66 34.49 less-open
152.67 136.37 19.09 less-open
162.9 115.89 49.52 less-open
153 128.63 48.23 less-open
154.36 80.63 5146 less-apen
155.49 97.7 80.56 less-open
155.63 74.18 55.48 less-open
155.69 108.38 80.21 less-open
155.85 149.48 554 less-open
156.47 141.61 44.08 less-open
156.79 144.32 4471 less-open
156.99 138.16 44.02 less-open
157.19 181.39 2246 less-open
157.47 155.01 35.6 less-open
157.75 137.27 24.69 less-open
157.97 117.06 34.56 less-open
158.23 112.25 54.24 less-open
158.56 95.88 60.66 less-open
158.81 92.67 66.08 less-open
159 118.76 63.56 less-open
159.12 106.72 64.15 less-open
159.25 199.16 54.36 less-open
169.38 102.96 57.88 Jess-open
159.42 200.96 54.21 less-open
159.52 96.59 65.17 less-open
160.2 174.24 23.28 less-open
160.44 109.22 7243 less-open
161.52 97.62 61.34 less-open
161.59 101.72 72.06 less-open
162.09 67.69 48.77 less-open
162.15 189.75 62.14 less-open
162.29 102.22 55.01 less-open
162.66 270.05 67.01 less-open
162.79 112.42 79.94 less-open
163.16 257.7 23.17 less-open
163.81 41.53 67.27 less-open
164.21 75.9 76.37 less-open
164.5 111.68 76.13 less-open
164.67 136.22 76.2 less-open
166.59 110.49 7045 less-open
166.77 103.34 56.55 less-aopen

Page 7 of 10



Fracture Orientations Interpreted from MW-54 Acoustic Televiewer Log
Indian Point Site

Buchanan, NY

Prepared for: GZA

105836 - mw54i.xls

down-dip interpreted
compass dip planar
depth azimuth angle feature
(feet) (degrees) (degrees) category
167.12 115.01 51.46 less-open
167.78 90.05 48.31 less-open
168.4 104.05 45.28 less-open
168.58 114.26 4514 less-open
168.8 - 120.57 50.57 less-open
168.84 299.18 72.09 less-open
169.27 347.29 441 less-open
169.48 336.05 39.28 less-open
169.61 126.83 57.28 less-open
- 170.51 108.91 75.55 less-open
170.9 119.85 55.09 less-open
171.09 145.65 57.06 less-open’
172.27 260.45 69.61 less-open
172.59 266.38 74.6 less-open
172.65 301.97 54.36 less-open
173.22 107.06 57.71 less-open
173.55 96.22 57.95 less-open
173.82 319.98 54.15 open
173.9 282.49 63.83 open
174.28 304.29 70.31 ©open
175.46 99.29 65.69 open
175.68 100.21 58.12 open
176.3 107.58 61.63 less-open
176.53 114.7 60.28 less-open
177.18 131.56 74.71 less-open
177.33 133.76 69.94 less-open
177.56 127.71 70.44 less-open
177.71 115.46 74.43 less-open
178.62 205.95 58.43 less-open
178.62 356.98 34.55 less-open
179.28 135.8 57.17 less-open
179.55 357.58 85.59 less-open
179.58 125.84 51.24 less-open
179.94 111.69 32.09 less-open
180.6 102.82 40.97 less-open
181.37 174.85 68.71 less-open
181.72 337.5 38.08 less-open
181.84 37.21 32.02 less-open
181.94 215.29 69.44 less-open
182.26 252.59 30.92 less-open
182.43 138.73 66.74 less-open
183.02 113.3 7143 less-open
183.3 353.99 74.75 less-open
183.5 106.78 73.85 less-open
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Fracture Orientations Interpreted from MW-54 Acoustic Televiewer Log
Indian Point Site ’ '

Buchanan, NY
‘ Prepared for: GZA

105836 - mwb54i.xls

down-dip interpreted
compass dip planar
depth azimuth angle feature
(feet) (degrees) (degrees) category
183.85 348.1 56.02 less-open
183.9 88.16 75.46 less-open
184.48 324.09 4512 less-open
184.71 104.66 50.09 less-open
185.31 143.73 62.28 less-open
18543 312.61 58.3 . less-open
185.58 202.59 43.8 less-open
186.25 323.48 70.49 less-open
186.28 351.99 - 4928 less-open
186.63 108.02 73.31 less-open
186.71 349.1 79.18 less-open
187.43 85.19 64.98 less-open
187.66 191.18 39.72 less-open
187.71 133.74 56.02 less-open
187.98 120.92 63.88 less-open
189.96 174.43 53.43 less-open
189.98 172.49 83.74 less-open
‘ 190.27 163.97 44.03 less-open
190.76 201.7 48.33 open
191.04 146.33 46.61 open
192.42 306.81 . 74.35 -open
193.1 101.31 40.74 less-open
193.48 132.81 42.37 less-open
193.95 201.15 59.7 less-open
194 186.46 64.05 less-open
194.17 101.92 63.2 less-open
194.72 151.66 21.52 less-open
194.74 180.84 70.53 less-open
194.94 185.74 66.82 less-open
195.41 320.64 38.82 less-open
195.58 277.04 70.22 less-open
195.95 107.66 36.37 less-open
196.75 131.09 77.23 less-open
196.9 319.35 73 less-open
197.52 305.11 62.94 less-open
197.68 106.8 43.25 less-open
197.8 301.62 57.49 less-open
198.26 165.02 82.73 less-open
198.32 144.69 75.02 less-open
199.48 49.16 41.62 open
200.29 118.03 33.85 less-open
+ 200.52 264.76 50.98 open
. 200.83 290.39 44 .84 less-open
201.07 302.31 50.48 less-open
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Fracture Orientations Interpreted from MW-54 Acoustic Televiewer Log
Indian Point Site

Buchanan, NY

Prepared for: GZA

105836 - mw54i.xls

down-dip interpreted
compass dip planar
depth azimuth angle feature
(feet) (degrees) (degrees) category
201.24 278.07 43.53 less-open
201.72 88.77 51.77 " less-open
201.89 111.94 55.94 less-open
201.97 91.13 81.6 open
202.85 134.08 53.6 less-open
203.08 131.77 89.57 less-open
203.46 271.73 89.31 > less-open
203.68 268.77 89.79 less-open
203.94 289.97 89.99 less-open
204.3 99.47 89.68 less-open

Page 10-of 10



Fracture Orientations Interpreted from MW-55 Acoustic Televiewer Log
Indian Point Site B
Buchanan, NY
Prepared for: GZA
105836 - mw55i.xls

depth
(feet)
1243
13.14
13.38
13.89
14.29
14.61
15.20
15.79
15.91
16.75
16.91
17.09
17.21
18.38
19.43
19.75
20.01
20.45
20.52
20.97
21.94
22.08
23.31
23.55
23.73
24.09
24.50
2483
25.04
25.29
25.62
26.15
26.95
27.61
27.66
28.36
29.50
30.14
32.29
32.64
32.73
33.07
33.23
33.26

down-dip

compass
azimuth
(degrees)
73.7
63.9
48.5
316.3
137.6
113.4
170.0
143.1
161.0
226.4
194.7
161.4
142.2
73.2
291
108.2
2244
203.3
51.6
328.2
270.5
310.2
194.2
316.6
246.0
140.7
152.3
174.2
249.8
160.3
200.1
138.5
222.6
197.7
49.2
269.6
255.6
119.8
1516
85.1
83.2
112.3
94 .4
313.6

dip
angle
(degrees)
62.7
66.6
66.9
61.1
60.9
54.5
58.7
50.6
79.3
67.8
78.6
60.0
69.7
70.2
43.8
38.3
28.0
243
61.4
61.3
40.0
75.2
37.0
68.4
21.6
39.0
43.3
244
26.7
30.5
20.9
24.3
311
49.5
441
68.4
22.9
40.4
39.7
52.9
36.8
73.0
54.6
82.7

interpreted

planar
feature
category
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
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Note that down-dip compass azimuth
is perpendicular to the strike direction.

Note that interpreted down-dip compass
azimuths are with respect to
magnetic north.

Down-dip azimuths & dip angles were
corrected for borehole deviation from
vertical.



Fracture Orientations Interpreted from MW-55 Acoustic Téleviewer Log
Indian Point Site S
Buchanan, NY

Prepared for: GZA

105836 - mwbSi.xls

down-dip interpreted - -
compass dip planar

depth azimuth angle feature
(feet) (degrees) (degrees) category
33.57 141.2 63.3 less-open
34.29 315.6 68.3 less-open
34.46 168.6 63.4 less-open
35.59 151.6 721 less-open
35.61 290.2 75.7 less-open
36.09 3101 39.9 less-open
37.59 2448 53.0 less-open
37.80 140.9 78.2 less-open
38.51 " 114.6 78.5 less-open
39.67 308.4 69.0 less-open
41.54 185.5 53.9 less-open
43.38 165.0 63.7 less-open
44 .26 177.8 63.7 less-open
44 .96 226.7 59.0 less-open
45.70 23.9 335 less-open
45.89 148.2 75.6 less-open
46.07 203.62 70.35 less-open
46.13 332.99 79.09 less-open
46.72 102.0 45.2 less-open
47.04 105.6 51.3 less-open
47.46 93.7 21.0 open
48.73 70.8 68.1 less-open
49.35 249.2 33.3 less-open
49.84 214 1 12.9 less-open
50.99 283.2 55.2 less-open
51.23 315.3 491 less-open
51.40 1243 14.2 less-open
51.59 317.6 52.7 less-open
52.45 85.7 36.4 less-open
52.91 101.0 66.5 less-open
53.44 80.8 431 open
53.61 91.6 43.6 open
54.48 287.2 38.3 less-open
55.31 2749 16.6 less-open
56.84 63.9 58.8 less-open
57.34 721 63.9 less-open
57.78 97.0 ‘ 58.5 less-open
58.59 3034 63.0 less-open
58.98 288.8 62.5 {ess-open
59.13 179.1 63.4 less-open
59.90 321.0 41.8 less-open
60.36 175.2 44 .3 less-open
60.44 315.2 56.9 less-open
60.45 78.9 61.5 less-open
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Fracture Orientations Interpreted from MW-55 Acoustic Telgviewer Log
Indian Point Site

Buchanan, NY

Prepared for: GZA

105836 - mwb5i.xls

down-dip interpreted
compass dip planar

depth azimuth angle feature

(feet) (degrees) (degrees) category
60.68 96.1 73.6 less-open
61.30 75.6 75.9 less-open
61.41 103.2 77.8 less-open
61.55 254 73.52 less-open
61.73 74.96 65.95 less-open
61.82 290.3 41.2 less-open
62.24 268.3 51.6 less-open
62.47 89.2 50.8 less-open
62.70 311.2 43.6 less-open
63.25 304.4 37.5 less-open
63.38 87.5 51.2 less-open
63.50 3254 554 less-open
63.72 238.9 29.7 less-open
64.04 95.2 73.6 less-open
64.38 87.1 68.2 less-open
64.53 280.0 51.7 less-open
64.61 2955 48.5 less-open
64.90 74.6 31.0 less-open
64.97 85.4 70.3 less-open
65.01 313.3 78.0 less-open
65.51 359.9 52.5 less-open
65.75 170.2 78.9 less-open
65.86 324.3 437 less-open
66.06 105.7 - 516 less-open
66.28 62.5 68.9 less-open
66.74 340.3 49.6 less-open
66.97 358.6 55.5 less-open
67.33 5.8 56.8 less-open
67.77 1.3 54.6 less-open
68.07 54 46.9 less-open
68.36 338.9 47.3 less-open
68.58 207.9 71.8 less-open
69.24 302.5 48.3 less-open
69.78 121.9 57.0 less-open
69.85 201.0 60.4 less-open
70.55 295.3 38.8 less-open
71.09 2701 26.7 less-open
71.44 187.9 48.3 less-open
71.75 203.4 59.7 less-open
72.14 93.1 65.7 less-open
72.41 187.4 56.0 less-open
73.92 255.3 27.0 less-open
74.06 178.9 59.6 less-open
74.29 162.8 60.1 less-open
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Fracture Orientations Interpreted from MW-55 Acoustic Televiewer Log
Indian Point Site

Buchanan, NY

Prepared for: GZA

105836 - mw55i.xls

down-dip interpreted

compass dip planar
depth azimuth angle feature
(feet) (degrees) (degrees) category
74.74 330.0 46.9 less-open
75.26 332.0 52.9 less-open
75.96 307.2 5.1 less-open
76.15 296.8 7.5 less-open
76.57 174.6 12.0 less-open
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Fracture Orientations Interpreted from MW-56 Optical & Acoustic Televiewer Logs
Indian Point Site .
Buchanan, NY
Prepared for: GZA
105836 - mwb6i.xls

depth
(feet)
31.02
32.45
32.56
32.91
33.01
33.68
35.65
36.90
37.81
38.79
39.83
40.01
421
41.71
42.54
42.60
43.33
43.83
44 .42
44 .83
45.02
45.29
45.70
46.96
47.05
48.10
48.39
50.31
51.62
51.70
51.78
51.94
52.50
52.84
53.20
53.68
54.13
56.09
57.17
57.20
57.22
57.59
57.62
58.17

down-dip
compass
azimuth
(degrees)
193.2
172.6
2235
228.3
11.8
338.5
144.0
147.2
346.6
5.3
85.6
115.0
13.2
301.2
1.9
155.1
79.6
0.8
1.0
176.1
43
6.9
8.3
173.3
- 10.0
166.9
4.4
212.2
188.2
329.9
155.6
10.3
6.0
198.0
220.7
341.3
121.1
330.9
351.7
320.9
203.7
200.8
290.5
207.9

dip
angle
(degrees)
77.7
51.9
79.8
794
73.6
40.3
20.1
63.8
49.7
73.1
30.5
34.2
67.1
52.2
59.5
64.4
20.0
65.0
68.8
66.8
65.8
70.5
73.7
36.4
70.6
17.8
74.6
14.6
3.2
5.7
8.3
9.4
65.7
4.6
62.2
43.8
13.3
38.3
52.6
47.7
374
70.3
14.6
78.3

interpreted

planar
feature
category
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
open
less-open
less-open
less-open
less-open
less-open
less-open
less-open

. less-open

less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
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Note that down-dip compass azimuth
is perpendicular to the strike direction.

Note that interpreted down-dip compass
azimuths are with respect to
magnetic north.

Down-dip azimuths & dip angles were
corrected for borehole deviation from
vertical.



Fracture Orientations Interpreted from MW-56 Optical & ‘Acoustic Televiewer Logs
Indian Point Site '

Buchanan, NY

Prepared for: GZA

105836 - mw56i.xls

down-dip interpreted
compass dip planar

depth azimuth angle feature

(feet) (degrees) (degrees) category
59.12 84.6 8.1 less-open
59.84 119.3 744 - less-open
60.90 341.3 464 less-open
61.10 220.9 68.9 less-open
61.53 223.12 61.57 less-open
61.69 234.02 57.02 less-open
61.80 27.8 9.2 less-open
61.86 147.3 27.2 less-open
62.52 357.3 411 less-open
62.52 143.2 67.8 less-open
63.10 274.6 35.7 less-open
63.33 - 343 324 less-open
63.94 307.3 36.8 less-open
64.50 303.3 534 less-open
65.12 171.8 59.2 less-open
65.40 175.2 58.2 less-open
66.67 328.3 61.1 less-open
67.98 274.2 66.2 less-open
68.04 2754 62.9 less-open
68.71 230.9 57.0 less-open
69.08 271.2 8.0 less-open
69.29 339.9 7.6 less-open
69.45 173.0 50.2 less-open
69.86 236.5 79 less-open
69.97 325.9 18.3 less-open
7017 276.6 57.6 less-open
70.20 176.3 71.9 less-open
70.33 29.0 456 less-open
70.92 294.8 6.0 less-open
71.00 313.7 231 less-open
71.02 294 .5 65.8 less-open
7154 - 277.9 18.2 less-open
71.57 179.0 75.8 less-open
71.68 351.3 39.1 ~ less-open
71.80 19.0 36.1 less-open
72.66 292.75 17.01 less-open
72.85 220.08 79.25 less-open
73.30 224.5 77.9 less-open
73.49 218.8 26.4 less-open
73.79 1.1 32.7 less-open
73.93 171.5 63.2 - less-open
74.41 272.7 52.3 less-open
74.73 254.2 45.0 less-open
75.28 142.4 75.3 less-open
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Fracture Orientations Interpreted from MW-56 Optical & Acoustic Televiewer Logs
Indian Point Site '

Buchanan, NY

Prepared for: GZA

105836 - mw56i.xls

down-dip interpreted
compass dip planar

depth azimuth angle feature
(feet) (degrees) (degrees) category
75.59 351.8 241 less-open
75.77 206.1 60.7 less-open
76.08 170.7 70.9 less-open
76.61 264.1 57.9 less-open
76.96 258.2 57.5 less-open
77.04 92.8 23.8 less-open
77.07 2631 56.8 less-open
77.33 170.4 493 less-open
77.53 203.97 61.43 less-open
77.54 186.69 589 less-open
78.64 161.9 71.6 less-open
78.80 357.0 829 less-open
78.92 162.2 547 less-open
79.13 171.07 80.07 less-open
79.25 179.42 63.94 less-open
79.39 1225 78.8 less-open
79.77 255.8 40.1 less-open
79.96 171.5 50.8 less-open

80.5 175.0 23.6 less-open
80.66 178.2 71.3 less-open
80.75 220.7 34.8 less-open
80.83 3184 53.0 less-open
80.98 178.3 78.0 less-open
81.11 2394 52.6 less-open
81.19 180.2 75.5 less-open
81.58 181.1 72.7 less-open
81.72 173.8 36.1 less-open

81.9 154.6 70.5 less-open
83.01 185.9 80.3 less-open
83.93 150.2 594 less-open
84.27 228.9 31.3 less-open
84.28 341.8 67.2 less-open
84.59 221.0 38.6 less-open
84.86 207.4 54 .4 less-open
85.35 235.87 62.96 less-open
85.61 59.54 89.93 less-open
86.14 705 87.3 less-open
86.51 215.7 89.5 less-open
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Fracture Orientations Interpreted from MW-57 Acoustic‘TeIeviewer Log
Indian Point Site

Buchanan, NY

Prepared for: GZA
105836 - mw57i.xls

down-dip

compass
depth azimuth
(feet) (degrees)

6.17
6.44
6.61
6.88
7.36
7.46
7.75
7.86
8.563
9.12
9.44
10.25
10.52
10.74
10.87
11.03
11.12
11.24
11.41
11.99
12.20
12.70
1342
15.90
16.34
16.34
17.61
18.44
19.58
19.82
2117
21.76
22.01
22.85
22.86
23.76
24.19
25.08
25.76
28.16
28.35
29.15
20.71
29.77

1334
64.8
300.2
162.4
235.1
41.7
256
336.3
3454
254.4
352.5
459
40.1
355.5
15.1
28.8
308.4
3321
99.0
101.7
356.5
41.0
97.9
314.5
4.4
105.8
3554
172.2
291.9
90.1
7.9
336.3
266.5
311.4
194.6
343.6
131.9
146.6
169.6
109.9
257.3
115.3
279.9
82.1

dip

angle
(degrees)

775
16.0
5.1
44.0
36.9
16.4
21.9
8.6
16.3
72.8
48.0
202
18.0
20.8
31.0
255
26.8
27.3
56.1
61.8
18.4
11.0
68.3
16.3
15.5
80.4
16.2
55.9
32.1
67.9
26.3
15.9
221
32.7
64.5
47.0
59.8
68.2
69.0
59.0
73.2
73.5
208
74.8

interpreted

planar
feature
category
less-open
open
less-open
less-open
less-open
less-open
less-open
open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
open
less-open
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Note that down-dip compass azimuth
is perpendicular to the strike direction.

Note that interpreted down-dip compass
azimuths are with respect to
magnetic north.

Down-dip azimuths & dip angles were
corrected for borehole deviation from
vertical.



Fracture Orientations Interpreted from MW-57 Acoustic-Televiewer Log .
Indian Point Site -

Buchanan, NY

Prepared for: GZA

105836 - mw57i.xls

down-dip interpreted

compass dip planar

depth azimuth angle feature
(feet) (degrees) (degrees) category
30.12 76.8 742 less-open
30.46 90.7 77.5 less-open
30.95 94.5 73.0 less-open
31.81 1434 77.6 less-open
32.02 129.2 73.3 less-open
32.04 3314 37.0 less-open
32.37 291.45 33.23 less-open
325 2474 80.52 less-open
32.72 1151 35.5 less-open
32.87 284 .4 60.6 less-open
32.96 286.0 38.2 less-open
33.37 89.9 73.8 less-open
33.37 287.5 73.5 less-open
34.23 298.4 76.8 less-open
34.57 328.7 63.4 less-open
35.30 292.2 46.1 less-open
35.59 105.1 48.3 less-open
35.64 318.2 55.7 less-open
35.81 311.9 217 less-open
- 36.08 303.6 53.3 less-open
36.37 311.8 471 less-open
36.53 3071 53.3 less-open
36.73 87.2 69.4 less-open
36.79 312.2 447 less-open
36.97 2871 47.9 less-open
37.16 307.1 429 less-open
38.09 317.2 42.2 less-open
38.31 316.3 56.1 less-open
38.45 126.8 77.5 less-open
38.76 306.4 66.3 less-open
38.85 320.7 65.4 less-open
38.96 311.7 63.9 less-open
39.15 306.6 32.2 less-open
39.38 325.6 53.3 less-open
39.64 316.6 62.8 less-open
39.80 322.6 65.5 less-open
40.03 125.5 76.3 less-open
40.7 215.86 52.44 less-open
41.35 57.99 39.92 less-open
4144 2146 46.7 less-open
42.13 121.6 571 less-open
43.03 30.7 15.2 less-open
43.06 312.4 74.4 less-open
43.26 324.9 287 less-open
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Fracture Orientations Interpreted from MW-57 Acoustic Televiewer Log
Indian Point Site

Buchanan, NY

Prepared for: GZA

105836 - mw57i.xls

down-dip interpreted

compass dip planar
depth azimuth angle feature
(feet) (degrees) {degrees) category
43.37 2904 67.5 less-open
43.66 115.8 521 less-open
43.78 83.3 82.9 less-open
43.84 92.6 53.7 less-open
44 .11 72.2 66.9 less-open
4413 349.5 76.3 less-open
4433 85.8 78.0 less-open
4491 327.7 89.7 less-open
4517 309.9 89.3 less-open
45.73 305.7 89.7 less-open
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Fracture Orientations Interpreted from MW-58 AcoustiqTeIeviewef Log
Indian Point Site -
Buchanan, NY
Prepared for: GZA
105836 - mw58i.xls

depth
(feet)
16.76
16.95
17.41
17.82
17.99
18.30
18.72
18.75
18.86
19.14
19.28
19.43
19.96
20.28
20.34
20.53
20.64
20.94
21.03
21.11
21.30
21.56
21.81
21.97
22.40
22.94
23.23
23.38
23.49
23.92
24.04
24.40
25.06
25.10
25.16
25.31
25.38
26.18
26.28
26.46
26.94
27.37
28.08
28.36

down-dip

compass
azimuth
(degrees)
344.0
340.6
171.3
357.3
3491
11.6
204.5
20.8
3.6
15.5
352.8
344.0
164.5
335.1
162.4
170.9
340.2
158.1
3451
3511
351.7
342.8
354.9
343.2
314.6
320.7
3071
133.0
333.7
325.0
118.5
319.2
121.2
326.9
338.6
1171
328.5
317.0
322.3
342.8
120.7
345.2
3411
-176.3

dip
angle
(degrees)
36.5
42.7
66.7
67.1
58.7
53.0
72.9
32.8
67.5
29.9
34.8
29.1
66.1
57.0
70.2
62.2
352
65.8
315
34.7
41.8
41.9
39.1
39.8
55.7
26.7
49.5
73.2
49.8
45.9
71.6
43.7
63.5
63.3
56.7
68.6
61.5
61.1
45.0
46.6
65.7
58.7
59.6
62.7

interpreted

planar
feature
category
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open

Page 1.of 3

Note that down-dip compass azimuth
is perpendicular to the strike direction.

Note that interpreted down-dip compass
azimuths are with respect to
magnetic north.

Down-dip azimuths & dip angles were
corrected for borehole deviation from
vertical.



Fracture Orientations Interpreted from MW-58 Acoustic Televiewer Log
Indian Point Site

Buchanan, NY

Prepared for: GZA

105836 - mw58i.xls

down-dip interpreted
compass dip planar

depth azimuth angle feature
(feet) (degrees) (degrees) category
28.98 339.7 58.4 less-open
29.42 328.8 40.7 less-open
30.06 319.5 431 less-open
30.77 312.6 42.0 less-open
31.20 1496 64.0 less-open
32.00 3111 36.1 less-open
32.46 313.7 32.7 less-open
33.06 290.8 351 less-open
33.20 300.3 28.6 less-open
33.56 310.0 321 less-open
34.03 339.91 41.14 less-open
34.37 132.58 60.75 less-open
34.68 282.7 29.2 less-open
35.02 113.0 66.1 less-open
35.37 102.5 62.2 less-open
35.84 100.5 67.9 less-open
35.92 332.5 66.3 less-open
36.38 312.3 43.3 less-open
36.52 111.3 64.8 less-open
36.60 302.6 53.1 less-open
37.10 312.6 455 less-open
37.22 326.6 40.7 less-open
37.58 323.4 39.8 less-open
38.17 314.9 50.4 less-open
38.25 314.7 47 1 less-open
38.40 311.2 58.6 less-open
38.82 332.8 32.9 less-open
39.06 95.3 70.2 less-open
39.22 2981 40.0 less-open
39.54 297.3 47.8 less-open
39.94 327.2 56.5 less-open
40.08 96.7 70.8 less-open
40.62 94.2 70.8 less-open
41.16 313.6 32.5 less-open
41.35 78.7 70.7 less-open
41.53 296.7 24.6 less-open
42.27 305.6 521 less-open
42.70 333.9 422 less-open
43.04 301.5 47.4 less-open
43.16 295.0 52.6 less-open
43.74 316.6 46.6 less-open
44 .46 101.8 63.02 less-open
445 3359 45.32 less-open
45.32 342.3 39.0 less-open
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Fracture Orientations Interpreted from MW-58 Acoustic Televiewer Log
Indian Point Site S

Buchanan, NY

Prepared for: GZA

105836 - mw58i.xls

down-dip interpreted
compass dip planar

depth azimuth angle feature
(feet) (degrees) (degrees) category
46.27 301.2 40.8 less-open
46.98 310.0 349 less-open
48.89 3511 22.6 less-open
52.82 96.6 58.6 less-open
53.46 107.2 65.3 less-open
53.77 107.0 65.8 less-open
54.36 305.0 38.6 open
56.84 290.2 40.6 less-open
57.63 295.5 50.2 less-open
58.41 162.9 731 less-open
59.02 105.5 63.5 less-open
59.22 302.9 61.9 less-open
59.63 282.8 64.5 less-open
60.77 2971 61.0 less-open
60.99 101.8 66.7 less-open
61.41 122.4 63.8 less-open
61.77 103.0 67.9 less-open
63.25 301.09 37.77 less-open
64.06 71.9 66.14 less-open
64.34 143.2 63.6 less-open
64.38 319.0 35.9 less-open
64.81 291.8 414 less-open
64.92 181.4 67.9 less-open
65.13 177.0 69.9 less-open
65.22 170.8 68.1 less-open
65.71 178.8 70.2 less-open
65.96 323.2 53.5 less-open
66.21 110.7 61.3 less-open
66.33 107.7 65.6 less-open
66.68 288.1 55.7 less-open
66.94 111.8 59.3 less-open
67.26 11563 67.2 less-open
67.89 100.5 69.9 less-open
67.96 1081 71.0 less-open
68.07 305.7 53.9 less-open
68.28 108.8 72.9 less-open
68.93 95.9 65.1 less-open
70.24 192.9 6.4 less-open
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Fracture Orientations Interpreted from MW-59 Acoustic Televiewer Log
Indian Point Site
Buchanan, NY
Prepared for: GZA
105836 - mw59i.xls

depth
(feet)
20.77
21.69
21.76
23.51
23.68
2414
24.14
24.43
24.77
24.99
25.11
25.19
25.33
25.51
26.12
26.19
26.79
26.88
26.94
27.18
27.25
27.30
27.34
27.99
28.14
28.45
28.83
29.09
29.40
2943
29.81
30.13
30.19
30.43
30.56
31.17
31.54
31.78
32.04
32.15
32.34
32.46
32.59
32.83

down-dip
compass
azimuth

(degrees)
253.8
221.7
2131
225.7
217.0
220.2
219.1
132.3
354.0
207.9
357.9
150.9
135.7
147.6
142.0
147.3
188.0
135.2
324.5
284.7
141.6
187.5
129.3
123.9
159.0
2294
132.6
135.8
120.2
317.1
141.3
324.8
148.0
313.3
3175
195.2
183.5
304.2
305.6
114.5
120.6
120.9
211.3
123.8

dip
angle
(degrees)
29.3
62.6
72.2
60.8
69.7
78.0
754
48.1
50.4
77.2
459
414
34.0
51.7
57.0
58.4
84.0
59.9
39.0
46.2
37.0
85.0
48.1
59.1
46.2
47 1
65.8
51.6
53.7
384
54.8
43.2
61.5
41.8
451
41.0
385
454
46.4
65.7
57.4
58.8
64.0
68.3

interpreted
planar
feature
category
open
less-open
less-open
open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open

- less-open
_ less-open

less-open
-less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
open
less-open
open
less-open
open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
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Note that down-dip compass azimuth
is perpendicular to the strike direction.

Note that interpreted down-dip compass
azimuths are with respect to
magnetic north. -

Down-dip azimuths & dip anglés were
corrected for borehole deviation from
vertical. .



Fracture Orientations Interpreted from MW-59 Acoustic Televiewer Log
Indian Point Site

Buchanan, NY

Prepared for: GZA

105836 - mw59i.xls

down-dip interpreted
compass dip planar

depth azimuth angle feature

(feet) (degrees) (degrees) category
33.54 127.6 459 less-open
34.06 204.3 63.6 less-open
34.16 71 63.4 less-open
34.27 199.7 46.9 less-open
34.99 3404 69.6 less-open
35.68 182.9 55.9 less-open
36.78 116.3 60.4 less-open
37.07 189.0 59.3 less-open
37.63 137.0 55.1 less-open
37.88 132.2 56.9 less-open
38.22 198.2 70.9 less-open
3864 - 1754 62.1 less-open
39.66 165.5 42.6 less-open
41.65 339.1 43.9 less-open
42.24 212.49 15.37 less-open
42.47 254 .48 49.31 less-open
42.79 156.3 54 .4 less-open
42.90 157.8 45.8 less-open
43.11 146.5 235 less-open
43.37 120.2 47.9 less-open
43.47 180.5 18.6 less-open
43.52 197.0 66.7 less-open
43.68 179.6 40.7 less-open
44.60 182.0 457 less-open
44 .66 214.0 14.0 less-open
4510 195.7 65.7 less-open
45.95 167.4 51.6 less-open
46.44 3253 50.5 less-open
46.44 186.8 384 less-open
46.69 208.9 60.7 less-open
47.60 338.7 422 less-open
47.99 329.3 452 less-open
48.25 135.7 55.0 less-open
48.37 157.4 59.2 less-open
48.46 322.6 43.1 less-open
48.67 140.6 56.8 less-open
49.41 310.2 35.3 less-open
49.75 305.3 36.4 less-open
50.23 343.3 422 less-open
50.41 328.9 40.3 less-open
50.57 2117 45.0 less-open
50.93 135.0 48.0 less-open
51.43 332.3 423 less-open
51.65 ° 323.8 30.0 less-open
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Fracture Orientations Interpreted from MW-59 Acoustic Televiewer Log
Indian Point Site

Buchanan, NY

Prepared for: GZA

105836 - mw59i.xls

down-dip interpreted
compass dip ~ planar

depth azimuth angle - feature
(feet) (degrees) (degrees) ~ category
51.78 320.0 42.8 less-open
52.16 314.36 42.53 less-open
52.49 203.3 60.67 less-open
52.93 320.0 36.1 less-open
53.06 193.1 66.2 less-open
53.31 338.0 394 less-open
53.48 319.9 36.0 less-open
54.20 324 .8 34.5 less-open
55.03 213.7 71.5 less-open
55.31 2034 70.2 less-open
55.44 326.6 359 less-open
55.49 208.0 66.2 less-open
55.66 297.7 311 less-open
56.74 311.9 18.1 less-open
57.18 330.7 39.2 less-open
57.30 318.3 33.7 less-open
57.46 324.0 47.3 less-open
57.80 189.0 74.8 less-open
58.15 319.6 26.6 less-open
58.23 312.2 31.6 less-open
58.27 309.7 484 less-open
58.42 3144 36.1 less-open
58.76 186.1 56.0 less-open
59.88 335.6 36.2 less-open
60.12 3511 401 less-open
60.31 3291 33.6 less-open
60.42 340.0 384 less-open
60.64 184.3 73.4 less-open
60.66 323.3 34.6 less-open
61.01 104.0 71.5 less-open
61.48 116.1 66.1 less-open
61.96 328.3 40.4 less-open
62.14 144 .1 62.3 less-open

62.6 12.0 9.6 less-open
62.94 310.4 22.3 less-open
63.2 134.8 66.7 less-open
63.23 313.5 51.3 less-open
63.81 123.0 26.0 less-open
65.41 297 1 30.2 less-open
65.5 3011 31.0 less-open
67.42 158.5 60.1 less-open
67.66 320.2 40.3 less-open
67.92 321.8 41.2 less-open
68.12 318.8 413 less-open
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Fracture Orientations Interpreted from MW-59 Acoustic Televiewer Log
Indian Point Site ' '

Buchanan, NY

Prepared for: GZA

105836 - mw59i.xls

down-dip interpreted

compass dip planar
depth azimuth angle feature
(feet) (degrees) (degrees) category
70.44 3215 449 less-open
70.83 305.9 45.6 less-open
70.92 310.8 451 less-open
70.98 312.44 47.62 less-open
71.18 317.72 39.27 less-open
71.32 306.7 41.6 less-open
71.44 306.6 37.3 less-open
72.32 304.0 394 less-open
73.58 120.6 61.9 less-open
73.71 335 13.6 less-open
74.25 315.6 227 less-open
74.72 304.5 29.3 less-open
7517 341.8 87.4 less-open
76.25 315.8 87.6 less-open
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Fracture Orientations Interpreted from MW-60 Acoustic Televiewer Log
Indian Point Site
Buchanan, NY
Prepared for: GZA
105836 - mw60i.xls

depth
(feet)
10.40
11.96
12.08
13.20
14.40
14.49
16.02
16.86
18.00
19.74
20.11
20.46
22.94
27.05
29.75
36.27
36.47
36.99
37.39
38.54
39.31
39.73
40.60
43.20
49.41
50.09
52.30
52.64

52.82 -

53.12
53.64
54.14
54.14
54.42
55.83
55.86
56.89
57.06
57.62
58.23
58.78
59.00
60.03
60.07

down-dip
compass
azimuth
(degrees)
296.3
104.0
300.3
304.0
275.6
143.9
103.6
115.8
282.9
37.5
249.5
112.6
3154
134.0
99.8
221.8
331.5
302.7
3232
24.7
118.5
110.4
1253
205.1
1324
147.4
313.7
9.1
336.8
354.1
331.3
273.9
258.6
341.7
3248
253.8
325.8
303.9
326.3
3274
336.8
351.8
306.9
147.5

dip
angle
(degrees)
36.1
35.7
50.7
38.7
62.4
34.6
57.7
59.7
61.1
491
31.2
47.3
51.9
35.0
53.9
56.7
61.0
48.2
39.3
134
63.4
59.4
72.0
57.5
451
86.1
42.3
311
41.9
61.8
23.5
67.7
59.2
221
58.6
49
42.0
58.3
73.2
74.8
778
76.3
52.6
52.1

interpreted
planar
feature
category
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
open
open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
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Note that down-dip compass azimuth

* is perpendicular to the strike direction.

Note that interpreted down-dip compass
azimuths are with respect to
magnetic north.

Down-dip azimuths & dip angles were
corrected for borehole deviation from
vertical.



Fracture Orientations Interpreted from MW-60 Acoustic Televiewer Log
Indian Point Site S

Buchanan, NY

Prepared for: GZA

105836 - mw60i.xls

down-dip interpreted
compass dip planar

depth’ azimuth angle feature
(feet) (degrees) (degrees) category
60.65 336.8 61.9 less-open
60.67 148.9 70.3 less-open
61.21 109.9 © 36.2 less-open
61.99 330.3 53.0 less-open
62.23 325.0 594 less-open
63.97 3071 63.1 less-open
64.16 325.5 68.7 less-open
64.25 311.8 . 494 less-open
6432 . 2018 67.6 less-open
64.33 298.9 459 less-open
65.01 197.35 72.97 less-open
65.45 312.86 63.37 less-open
66.44 307.7 63.6 less-open
68.01 3234 771 less-open
68.29 300.2 741 less-open
69.39 126.8 42.4 less-open
69.59 131.2 39.7 less-open
69.83 2927 67.5 less-open
70.53 309.2 70.3 less-open
70.67 103.4 53.9 less-open
71.50 323.6 70.7 less-open
71.80 319.6 63.5 less-open
72.77 319.5 60.2 less-open
73.78 324.9 59.6 less-open
74.10 309.6 61.8 less-open
74.40 2745 67.2 less-open
74.83 80.5 15.5 less-open
74.95 185.8 65.6 less-open
75.20 186.9 68.5 less-open
75.96 315.5 46.2 less-open
76.39 3234 426 less-open
77.23 353.9 17.3 less-open
77.34 38.5 21.2 less-open
78.12 284.1 68.3 less-open
78.69 220.5 79.9 less-open
84.49 318.3 481 less-open
84.71 324.9 56.1 less-open
85.36 303.7 48.1 less-open
90.85 31.4 31.4 less-open
91.38 158.4 73.3 less-open
91.64 310.8 324 less-open

92.9 169.38 80.19 less-open

93.3 191.92 32.75 less-open
93.73 1721 66.6 less-open
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Fracture Orientations Interpreted from MW-60 Acoustic Televiewer Log
Indian Point Site

Buchanan, NY

Prepared for: GZA

105836 - mw60i.xls

down-dip interpreted
compass dip planar

depth azimuth angle . feature

(feet) (degrees) (degrees) category
93.81 2321 453 less-open
94 .97 303.6 39.1 less-open
95.18 195.9 53.5 less-open
95.39 98.1 77.3 less-open
96.46 327.0 445 less-open
98.00 2881 68.1 less-open
98.23 311.6 69.6 less-open
99.24 313.0 66.3 less-open
99.43 341.8 64.4 - less-open
100.51 267.9 67.9 less-open
100.83 1354 58.0 less-open
101.41 158.3 26.9 less-open
102.04 1511 31.3 less-open
102.54 192.9 67.8 less-open
102.94 191.2 79.4 less-open
103.87 209.9 81.2 less-open
104.51 3574 49.7 less-open
104.85 3441 46.6 less-open
107.14 93.6 67.0 less-open
107.23 139.0 443 less-open
107.82 94.5 19.7 less-open
108.3 126.3 27.6 less-open
108.86 334.8 76.3 less-open
109.35 309.5 701 less-open
110.23 319.3 58.7 less-open
110.43 311.4 58.7 less-open
110.61 313.3 59.5 less-open
111.11 192.3 311 less-open
111.35 150.0 33.6 less-open
111.84 167.5 66.4 less-open
112.38 148.7 65.4 less-open
113.09 3071 325 less-open
113.72 329.2 314 less-open
114.14 111.6 55.3 less-open
116.59 14.3 53.0 less-open
116.89 99.6 66.8 less-open
117.53 117.0 447 less-open
117.91 117.7 371 less-open
118.37 139.2 38.5 less-open
118.62 120.6 46.7 less-open
119.19 329.5 73.8 less-open
119.59 145.6 50.4 less-open
119.87 143.2 36.5 less-open
120.16 120.86 29.75 less-open
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Fracture Orientations Interpreted from MW-60 Acoustic Televiewer Log
Indian Point Site '

Buchanan, NY

Prepared for: GZA

105836 - mw60i.xis

down-dip interpreted
compass dip planar

depth azimuth angle feature
(feet) (degrees) (degrees) category
120.64 118.02 67.72 less-open
122.21 136.9 299 less-open
122.37 123.2 41.5 less-open
122.54 126.0 29.7 less-open
122.7 146.6 35.6 less-open
122.93 131.4 33.7 less-open
123.15 130.8 424 less-open
123.35 126.0 29.9 less-open
12548 118.1 57.0 less-open
126.31 139.8 351 less-open
127.91 14148 38.06 less-open
128.72 332.45 58.01 less-open
128.78 144.1 40.2 less-open
129.39 155.9 53.1 less-open
129.83 133.6 46.7 less-open
131.48 119.5 28.8 less-open
133.43 165.6 33.2 less-open
135.7 1324 56.3 less-open
136.57 143.5 3341 open
136.69 122.1 31.3 open
136.82 123.7 30.3 less-open
137.19 132.7 453 - less-open
137.34 119.4 46.6 less-open
137.87 146.9 33.0 less-open
138.06 176.7 26.3 less-open
139.39 150.8 334 less-open
140.27 131.2 34.9 less-open
140.74 133.9 34.2 less-open
141.43 106.5 40.4 less-open
142.39 141.5 33.0 less-open
142.5 142.2 28.7 less-open
142.63 149.9 27.8 less-open
142.94 137.2 30.1 less-open
145.3 127.9 311 less-open
145.38 130.2 30.1 less-open
146.06 151.5 33.2 less-open
146.73 1371 34.0 less-open
148.94 321.3 80.5 less-open
149.76 133.2 33.0 less-open
150.12 129.0 351 less-open
150.35 130.7 38.7 less-open
150.46 119.7 35.2 less-open
150.58 116.2 42.8 less-open
1511 157.0 37.2 less-open
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Fracture Orientations Interpreted from MW-60 Acoustic Televiewer Log
Indian Point Site

Buchanan, NY

Prepared for: GZA

105836 - mw60i.xls

down-dip interpreted
compass dip planar

depth azimuth angle feature
(feet) (degrees) (degrees) category
151.51 158.6 36.7 less-open
151.62 150.1 34.3 less-open
151.68 146.2 31.7 less-open
151.84 143.7 30.2 iess-open
152.01 -143.4 35.1 less-open
152.55 144.5 38.7 less-open
152.81 141.9 37.6 less-open
153.39 134.3 394 less-open
153.46 147.9 37.8 less-open
153.74 140.9 38.9 less-open
155.22 117.0 451 less-open
155.58 128.6 51.7 less-open
155.66 342.4 34.3 less-open
155.86 124.9 35.6 open
156.17 142.8 35.7 less-open
156.49 123.4 45.6 less-open
156.91 152.7 38.7 less-open
157.09 142.1 37.2 less-open
158.08 133.7 42 1 less-open
158.3 320.2 70.8 less-open
158.42 115.2 48.3 less-open
158.9 104.4 60.3 less-open
159.11 95.3 754 less-open
160.01 99.7 77.5 less-open
160.54 305.9 422 less-open
160.83 934 77.3 less-open
162.32 3124 46.4 less-open
162.55 44 26.0 less-open
163.17 118.2 49.93 less-open
163.43 115.25 61.31 less-open
163.81 310.1 485 less-open
163.92 105.7 58.3 less-open
164.64 323.3 74.6 less-open
165.75 3.0 452 less-open
166.1 131.9 48.6 less-open
166.44 150.5 46.7 less-open
166.79 230.8 30.3 less-open
166.87 240.9 30.3 less-open
167.59 141.5 255 less-open
167.96 168.2 295 less-open
168.6 164.2 334 less-open
169.15 147.4 37.3 less-open
169.76 137.2 36.0 less-open
170.01 140.3 46.1 less-open
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Fracture Orientations Interpreted from MW-60 Acoustic Televiewer Log
Indian Point Site ‘

Buchanan, NY

Prepared for: GZA

105836 - mw60i.xls ‘

down-dip interpreted
compass dip planar

depth azimuth angle feature
(feet) (degrees) (degrees) category
170.5 179.7 38.7 less-open
171.33 165.6 355 less-open
172.15 135.5 42.0 less-open
172.77 340.7 32.7 less-open
173.92 123.0 34.3 less-open
174.02 160.0 40.8 open
174.25 7.8 53.2 less-open
174.31 100.4 355 less-open
174.67 135.3 445 less-open
174.92 128.2 414 less-open
175.11 151.7 34.5 less-open
175.79 1794 51.3 less-open
176.98 193.5 40.0 less-open
177.26 127.4 471 less-open
177.75 121.6 449 less-open
178.07 108.3 50.0 open
178.31 111.9 457 open
179.73 336.4 54.6 less-open
180.35 123.4 54.8 less-open
180.85 263.5 66.5 less-open
182.89 268.7 78.7 less-open
184.41 123.3 63.0 less-open
186.09 219.5 33.0 less-open
186.31 264.8 67.7 less-open
187.15 317.3 66.3 less-open
187.83 276.3 64.5 less-open
188.27 114.2 60.8 less-open
189.48 344.8 54.3 less-open
189.98 109.2 55.9 less-open
190.74 139.3 31.4 less-open
190.91 109.0 57.6 less-open
191.56 132.5 471 less-open
192.04 110.6 53.71 less-open
192.27 351.37 751 less-open
192.91 116.9 52.3 less-open
193.4 114.9 39.3 less-open
193.65 1401 38.6 less-open
193.71 165.7 32.6 less-open
193.9 1294 40.5 less-open
194.13 1294 53.2 less-open
194 .41 1394 429 less-open
195.27 101.0 62.9 less-open
195.54 93.2 71.9 less-open
197.4 122.53 46.45 . less-open

Page 6.0f 7.



Fracture Orientations Interpreted from MW-60 Acoustic Televiewer Log
Indian Point Site

Buchanan, NY

Prepared for: GZA

105836 - mw60i.xls

down-dip interpreted

compass dip planar

depth azimuth angle feature
(feet) (degrees) (degrees) category
198.21 230.33 27.44 less-open
199.28 162.06 53.05 less-open
200.14 116.4 '89.22 less-open
200.31 152.88 89.64 less-open
200.52 233.74 88.98 less-open
200.95 121.87 - 89.1 less-open
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Fracture Orientations Interpreted from MW-62 Acoustic Televiewer Log
Indian Point Site '
Buchanan, NY

Prepared for: GZA
105836 - mw62i.xls

depth
(feet)
43.33
43.47
44 24
44 .28
44 .46
44 .56
4477
44 82
45.40
45.80
46.10
46.48
46.77
47.01
47.38
47.65
47.97
47.98
48.31
48.89
49.14
49.83
50.44
50.63
51.40
51.67
52.71
52.95
53.32
53.44
53.82
53.89
54.26
54.71
54.97
55.12
55.35
55.84
56.20
56.73
57.74
58.29
58.70
58.70

down-dip
compass
azimuth
(degrees)
359
95.5
351.6
99.9
327.2
347.2
346.3
105.2
315.6
98.5
100.7
105.9
331.1
92.8
331.4
2929
117.7
102.3
109.2
337.6
98.5
111.8
90.0
99.3
94.9
100.1
11.7
99.0
306.1
203.3
300.6
107.9
206.8
207.4
213.7
204.9
207.2
300.8
309.6
198.6
742
85.2
66.5
108.1

dip
angle
(degrees)
38.3
68.3
50.0
711
50.8
322
334
74.2
446
63.9
67.0
64.3
315
51.8
49.6
33.8
73.2
73.0
68.9
21.2
64.8
70.0
69.5
74.3
77.7
72.2
245
72.4
38.7
72.9
35.3
68.9
69.2
65.3
67.6
63.8
714
44.9
431
73.3
12.2
68.2
75.5
67.7

interpreted

planar
feature
category
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open

Page 1 of 7.

Note that down-dip compass azimuth
is perpendicular to the strike direction.

Note that interpreted down-dip compass
azimuths are with respect to
magnetic north.

Down-dip azimuths & dip angles were
corrected for borehole deviation from
vertical.



Fracture Orientations Interpreted from MW-62 Acoustic Teléviewer Log
Indian Point Site

Buchanan, NY

Prepared for: GZA

105836 - mw62i.xls

down-dip interpreted
compass dip planar

depth azimuth angle feature
(feet) (degrees) (degrees) category
59.43 312.0 491 less-open
60.12 104.9 66.7 less-open
60.33 197.2 "81.0  less-open
60.43 291.01 65.26 less-open
61.73 5.58 24.04 less-open
62.36 306.8 31.7 less-open
62.73 99.58 67.95 less-open

63 300.07 64.71 less-open
63.61 208.7 60.1 less-open
63.84 111.3 63.5 less-open
64.65 100.0 65.8 less-open
64.78 213.5 59.6 less-open
64.94 303.2 46.6 less-open
65.35 108.3 70.5 less-open
65.89 111.7 67.7 less-open
66.36 112.5 63.7 less-open
66.56 122.2 64.8 less-open
66.92 110.3 62.7 less-open
67.54 109.0 49.7 less-open
67.86 104.0 67.8 less-open
68.16 283.7 429 less-open
68.29 99.0 74.7 " less-open
68.38 93.3 58.3 less-open
68.82 97.4 64.8 less-open
69.19 215.7 67.2 less-open
69.83 2204 7.7 less-open
70.09 116.0 61.7 less-open
71.06 114.9 60.0 less-open
71.45 1304 61.9 less-open
72.05 107.2 67.4 less-open
72.09 209.1 58.5 less-open
72.22 1004 70.3 less-open
72.64 2954 36.4 less-open
72.72 90.5 67.1 less-open
73.46 119.2 65.5 less-open
73.85 346.1 457 less-open
74.13 108.9 65.4 less-open
74.29 344.76 4571 less-open
7455 306.53 60.33 less-open
74.93 351.2 49.7 less-open
75.12 107.5 62.8 less-open
75.38 117.5 67.4 less-open
75.64 107.7 67.5 less-open
75.89 352.2 48.6 less-open

Page2 of 7



Fracture Orientations Interpreted from MW-62 Acoustic Televiewer Log
Indian Point Site ' B ' '
Buchanan, NY
Prepared for: GZA
105836 - mw6B2i.xls

down-dip interpreted
compass dip planar
depth azimuth angle feature
(feet) (degrees) (degrees) category
76.02 355.5 52.1 less-open
76.46 112.2 70.7 less-open
76.82 357.3 36.6 less-open
77.33 300.6 26.5 less-open
78.19 29 - 55.3 less-open
78.56 127.1 63.0 less-open
79.56 110.2 64.1 less-open
81.07 262.3 69.5 less-open
81.48 318.5 543 less-open
81.60 347.7 547 less-open
81.67 306.4 38.3 less-open
82.28 332.0 28.2 less-open
82.53 1.1 235 open
82.88 337.7 35.1 - less-open
82.95 355.3 45.5 less-open
8299 = 945 69.6 less-open
83.02 304.8 45.7 less-open
83.26 122.0 72.0 less-open
84.02 305.3 38.2 less-open
84.4 279.7 61.5 less-open
84.81 1084 66.6 less-open
85.95 34.3 32.8 less-open
86.49 349.5 48.7 less-open
86.68 104.4 69.1 less-open
87.44 1121 67.8 less-open
87.83 67.7 68.3 less-open
88.01 102.5 67.7 less-open
88.66 112.3 68.7 less-open
88.8 286.2 48.2 less-open
89.82 325.0 47.7 less-open
89.98 289.4 54 1 less-open
90.35 338.8 30.9 less-open
90.72 331.3 56.5 less-open
90.84 1.6 52.8 less-open
91.04 108.4 65.0 less-open
91.09 296.1 504 less-open
91.75 354.8 56.1 less-open
92.53 3251 521 less-open
92.68 320.4 48.3 less-open
93 356.7 53.62 less-open
93.47 330.48 64.81 less-open
93.59 357.1 54.3 less-open
93.7 303.6 53.9 less-open
94.19 327.0 - 43.8 less-open
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Fracture Orientations Interpreted from MW-62 Acoustic Televiewer Log
Indian Point Site '

Buchanan, NY

Prepared for: GZA

105836 - mwb62i.xls

down-dip interpreted
compass dip planar

depth azimuth angle feature

(feet) (degrees) (degrees) category
94 .46 322.0 43.5 less-open
94.65 319.2 46.9 less-open
95.09 321.0 48.9 less-open
95.91 328.5 47.8 less-open
97.76 278.0 47.8 less-open
99.14 105.1 61.9 less-open
99.17 308.41 44.25 less-open
99.61 304.96 62.27 less-open
100.51 311.6 41.5 less-open
100.78 356.9 55.7 less-open
100.97 344.5 25.3 less-open
103.47 115.5 63.8 less-open
103.57 114.8 61.6 less-open
103.72 316.3 39.8 less-open
104.45 87.5 63.1 less-open
105.87 303.7 60.8 less-open
106.43 113.8 59.2 less-open
106.86 282.5 56.1 less-open
107.54 29.6 53.5 less-open
108.05 29.6 56.8 less-open
108.86 252.0 50.2 less-open
109.21 302.7 45.9 less-open
110.54 307.5 36.3 less-open
110.77 310.9 41.7 less-open
1111 110.5 62.8 less-open
111.23 2934 36.0 less-open
111.82 107.8 66.2 less-open
113.15 314.8 38.1 less-open
113.3 305.8 39.9 less-open
114.7 312.2 37.3 less-open
115.95 1.0 431 less-open
116.56 359.6 52.3 less-open
116.74 111.4 66.2 ~ less-open
117.49 336.6 50.4 less-open
117.73 316.9 478 less-open
117.99 50.0 445 less-open
118.14 111.4 66.2 less-open
118.98 96.6 64.1 less-open
119.33 302.6 43.2 less-open
119.88 115.9 60.9 less-open
120.41 295.8 49.9 less-open
120.65 108.5 63.8 less-open
120.66 3291 32.6 less-open
120.98 101.6 66.2 less-open
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Fracture Orientations Interpreted from MW-62 Acoustic Televiewer Log
Indian Point Site ‘ T ‘
Buchanan, NY

Prepared for: GZA

105836 - mw62i.xls

down-dip interpreted

compass dip planar

depth azimuth angle feature
(feet) (degrees) (degrees) category
120.99 29 37.6 less-open
121.36 315.0 46.6 . less-open
121.64 309.9 43.0 less-open
122.18 296.2 38.7 less-open
122.6 340.8 - 48.8 less-open
122.89 294.8 67.7 less-open
123.41 324.7 57.0 less-open
123.8 311.7 75.7 less-open
123.86 1271 58.9 less-open
124.75 295.9 60.3 less-open
12492 522 60.8 less-open
128.82 61.4 67.8 less-open
129.8 3511 69.6 less-open
130.28 281.2 334 less-open
130.56 121.5 59.9 less-open
130.85 115.6 56.4 less-open
131 281.5 37.7 less-open
132.23 101.4 67.3 less-open
132.57 109.0 64.0 less-open
132.85 119.5 62.0 less-open
133.13 923 67.5 less-open
134.06 119.4 63.1 less-open
134.32 118.5 62.1 less-open
134.65 106.2 58.5 less-open
135.19 11444 64.63 less-open
135.39 125.78 61.15 less-open
135.64 114.8 62.9 less-open
135.84 108.8 66.4 less-open
136.54 105.2 63.6 less-open
137.03 299.8 62.2 less-open
138.54 315.7 69.8 less-open
139.01 100.4 694 less-open
139.21 92.9 71.0 less-open
139.63 116.7 63.0 less-open
140.52 325.6 50.5 less-open
140.76 104.7 71.8 less-open
143.61 332.3 10.6 less-open
144 .4 328.6 55.8 less-open
144.91 110.5 63.9 less-open
145.54 340.0 334 less-open
148.71 105.1 70.2 less-open
149.95 332.8 64.3 less-open
150.24 101.7 68.8 less-open
150.7 190.2 27.0 less-open
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Fracture Orientations Interpreted from MW-62 Acoustic Televiewer Log
Indian Point Site '
Buchanan, NY

Prepared for: GZA

105836 - mw6B2i.xls

down-dip interpreted
compass dip planar

depth azimuth angle feature
(feet) (degrees) (degrees) category
150.74 2071 69.6 less-open
151.03 83.0 70.5 less-open
151.24 83.0 66.2 less-open
152.27 339.3 57.7 less-open
152.42 336.7 58.9 less-open
153.24 2404 24.2 less-open
153.31 254.0 34.0 less-open
153.75 340.8 50.7 . less-open
153.89 339.0 55.8 less-open
155.3 343.2 54.0 less-open
156.87 328.7 47.9 less-open
158.23 333.8 33.5 less-open
158.38 332.6 46.9 less-open
159.03 322.2 54.7 less-open
159.32 321.8 39.5 "~ open
159.7 3324 48.9 less-open
159.78 3255 472 less-open
160.5 3321 47.0 less-open
160.51 1165 60.8 less-open
160.8 105.3 63.8 less-open
161.15 320.5 454 less-open
161.56 315.0 48.7 less-open
161.69 3256 45.3 less-open
161.93 320.6 49.5 less-open
162.2 324.0 45.8 less-open
162.37 322.0 44.7 less-open
163.38 84.0 46.1 less-open
163.87 25.8 21.2 less-open
164.07 101.5 70.2 less-open
164.41 98.79 72.05 less-open
165.42 359.5 475 less-open
165.44 2854 34.9 less-open
166.03 342.8 474 less-open
168.12 6.2 49.2 less-open
168.67 31.4 16.3 less-open
169.28 28.3 58.3 less-open
169.37 332.8 50.6 less-open
169.67 43.7 429 less-open
170.28 441 67.9 less-open
170.37 57.11 35.34 less-open
170.77 34.39 27.47 less-open
171.24 65.69 35.01 less-open
171.73 341.53 57.13 less-open

172.57 335.41 56.48 less-open
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Fracture Orientations Interpreted from MW-62 Acoustic Televiewer Log
Indian Point Site '

Buchanan, NY

Prepared for: GZA

105836 - mw62i.xls

down-dip interpreted
compass dip planar

depth azimuth angle feature

(feet) (degrees) (degrees) category
173.46 10.43 53.91 less-open
173.99 323.84 58.9 less-open
174.16 338.07 51.91 less-open
174.49 3356.32 49.31 less-open
174.83 311.21 59.01 less-open
175.71 332.86 65.51 less-open
175.84 92.52 71.41 less-open
179.07 95.76 67.85 less-open
179.24 97.17 70.62 less-open
179.92 329.87 71.17 less-open
181.48 249.48 62.23 less-open
182.32 12.37 42.33 less-open
184.03 151.01 68.38 less-open
184.23 322.28 71.21 less-open
184.42 307.68 4533 less-open
185.34 249.46 58.86 less-open
185.79 349.03 30.78 less-open
186.81 76.35 45.93 less-open
188.54 303.13 39.12 less-open
188.89 317.52 47.22 less-open
189.81 298 73.28 less-open
190.68 31.9 14.42 less-open
190.91 346.94 22.29 less-open
193.29 296.54 77.33 less-open
193.65 294.57 42.41 less-open
195.42 301.71 16.23 less-open
195.91 332.07 16.06 less-open
196.37 333.48 49.34 less-open
196.49 98.98 72.33 less-open
196.68 130.8 76.02 less-open
196.71 128.03 52.57 less-open
197.12 57.65 41.03 less-open
197.2 4538 37.82 less-open
197.32 127.06 65.5 less-open
197.34 129.94 68.23 "~ less-open
197.67 113.41 69.54 less-open
198.24 13.18 32.18 less-open
198.71 19.77 87.87 less-open
199.02 11.6 87.35 less-open
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Fracture Orientations Interpreted from MW-63 Acoustic Televiewer Log
Indian Point Site
Buchanan, NY
Prepared for: GZA
105836 - mw63i.xls

depth
(feet)
36.98
37.28
37.41
37.44
37.46
37.49
38.08
38.33
39.01
39.69
40.12
40.53
40.90
41.22
41.31
41.47
41.76
42.53
42.80
42.89
43.10
43.17
43.31
43.78
44 .27
44 45
44 .57
45.14
45.20
45.59
45.69
45.75
45.78
45,78
45.98
46.30
46.55
46.59
46.68
46.87
47.12
47 .48
48.32
48.34

down-dip
compass
azimuth
(degrees)
87.0
84.2
2824
87.1
64.5
257.0
79.2
266.2
143.8
147 1
283.5
193.5
275.8
275.0
248.9
236.3
213.0
287.8
280.5
308.5
83.9
241.5
100.1
90.3
89.3
269.4
109.5
316.0
7.2
83.1
277.9
280.4
96.6
97.5
103.2
89.5
305.9
81.6
98.0
89.9
278.9
267.9
259.9
108.6

dip
angle
(degrees)

56.2
48.8
39.6
49.4
571
42.6
57.1
26.9
76.0
75.5
245
425
26.0
20.6
67.4
495
55.1
14.3
14.9
16.3
53.7
64.5
41.9
43.7
60.1
63.8
79.6
58.4
22.6
57.7
41.6
38.5
394
57.6
50.0
55.2
331
50.0
57.4
69.2
39.0
43.1
46.4
63.5

interpreted
planar
feature
category
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open

Page 1 of 11

Note that down-dip compass azimuth
is perpendicular to the strike direction.

Note that interpreted down-dip compass
azimuths are with respect to
magnetic north.

Down-dip azimuths & dip angles were
corrected for borehole deviation from
vertical.



Fracture Orientations Interpreted from MW-63 Acoustic Televiewer Log
Indian Point Site '

Buchanan, NY

Prepared for: GZA

105836 - mw6B3i.xls

down-dip interpreted
compass dip planar

depth azimuth angle feature
(feet) (degrees) (degrees) category
48.43 191.9 48.2 less-open
48.72 269.04 4211 less-open
48.95 290 42.87 less-open
49.01 94.3 61.2 less-open
49.41 311.47 31.1 less-open
49.95 289.66 35.66 less-open
50.33 279.3 44 4 less-open
50.51 90.4 57.5 less-open
50.55 306.5 38.2 less-open
50.74 3204 34.2 less-open
50.97 87.5 54.3 less-open
51.04 96.8 52.0 less-open
51.17 253.2 62.6 less-open
51.25 85.6 35.1 less-open
51.56 1494 78.6 less-open
51.93 316.1 427 open
52.11 307.0 32.6 less-open
52.27 325.6 39.8 less-open
52.43 319.0 47.3 open
52.62 301.9 36.7 less-open
52.69 102.4 421 less-open
52.81 102.6 449 less-open
52.92 2654 51.3 less-open
53.56 102.4 66.7 less-open
53.59 300.7 419 less-open
53.70 53.8 51.9 less-open
53.77 1125 41.7 less-open
54.09 3121 421 less-open
54.16 102.7 38.5 less-open
54.50 251.0 551 less-open
54.70 310.0 46.7 less-open
54.79 2991 447 less-open
54.91 295.6 49.2 open
55.11 80.7 42.5 less-open
55.51 105.3 39.9 less-open
55.67 299.14 41.72 ~ less-open
55.73 107.05 44.95 less-open
56.01 290.6 46.6 less-open
56.38 301.6 47.2 less-open
56.39 89.1 40.8 less-open
56.64 308.3 62.0 less-open
57.19 97.2 47.6 less-open
57.25 307.9 53.1 less-open
57.36 307.6 56.4 less-open
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Fracture Orientations Interpreted from MW-63 Acoustic’:‘TeIe’viewer‘Log
Indian Point Site

Buchanan, NY

Prepared for: GZA

105836 - mw63i.xls

down-dip interpreted
compass dip planar
depth azimuth angle feature
(feet) (degrees) (degrees) category
57.49 316.1 52.0 less-open
57.61 314.9 52.9 less-open
57.80 315.0 47.8 less-open
57.96 307.0 48.2 less-open
58.41 144.9 64.2 less-open
58.49 272.6 334 less-open
58.58 101.0 524 less-open
58.76 91.8 46.7 less-open
58.95 301.0 47.2 less-open
59.22 79.0 32.5 less-open
59.48 97.2 429 less-open
59.92 94.4 36.3 less-open
60.26 - 295.0 40.2 less-open
60.37 78.0 54.2 less-open
60.43 305.6 36.9 less-open
60.49 102.7 52.6 less-open
60.72 325.0 68.6 less-open
60.95 114.8 46.4 less-open
61.39 109.4 53.0 less-open
61.54 319.3 75.4 less-open
62.55 127.4 46.2 less-open
62.98 1231 72.5 less-open
63.26 2953 446 less-open
63.59 258.3 31.2 less-open
63.82 103.5 59.2 less-open
64.23 264.9 36.5 less-open
64.33 98.2 65.0 less-open
64.42 92.8 64.4 less-open
64.84 91.8 55.1 less-open
64.89 127.6 23.1 less-open
65 98.3 557 less-open
65.14 919 447 less-open
65.6 95.8 41.8 less-open
65.92 86.3 52.4 less-open
66.05 89.0 57.4 less-open
66.19 95.9 447 less-open
66.2 250.9 62.7 less-open
66.22 297.83 80.36 less-open
66.3 99.31 4217 less-open
66.5 323.7 23.9 less-open
66.66 3241 40.3 less-open
66.83 308.7 29.0 less-open
66.99 83.0 43.5 less-open
67.12 91.3 58.4 less-open
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Fracture Orientations Interpreted from MW-63 Acoustic Televiewer Log
Indian Point Site ' ‘
Buchanan, NY

Prepared for: GZA

105836 - mw63i.xls

down-dip interpreted
compass dip planar

depth azimuth angle feature
(feet) (degrees) (degrees) category
67.21 86.6 426 less-open
67.28 290.1 48.9 less-open
67.52 329.3 51.2 less-open
67.74 79.7 43.2 less-open
67.88 90.74 30.17 less-open
68.18 260.41 33.48 less-open
68.53 2924 701 less-open
68.55 306.6 47.8 less-open
68.67 821 29.7 less-open
68.97 294 4 67.6 less-open
69.27 335.9 31.2 less-open
69.42 111.0 243 less-open
69.72 101.5 459 less-open
69.95 281.3 28.0 less-open
70.03 97.0 30.2 less-open

70.4 90.4 59.0 less-open
70.95 102.0 50.4 less-open
70.97 290.9 325 less-open
71.99 99.7 49.8 less-open
72.15 341.3 81.2 less-open
72.32 88.9 54.5 less-open
72.65 101.9 51.8 less-open
72.67 269.8 311 less-open
72.92 94.6 39.3 less-open
73.31 104.7 53.3 less-open
73.32 - 323.8 44 1 less-open
73.53 66.1 51.0 less-open
73.79 92.5 41.0 less-open
74.28 1071 51.3 less-open
74.37 100.8 47.3 less-open

74.6 314.1 68.0 less-open
75.33 97.0 41.8 less-open
75.36 2111 63.0 less-open
75.46 110.9 39.9 less-open
75.57 122.7 38.2 less-open
75.79 100.7 51.2 less-open
76.21 101.3 44.8 less-open
76.33 105.6 456 less-open
76.96 95.9 47.4 less-open
77.13 90.5 60.4 less-open
77.65 100.3 455 less-open
77.88 79.2 511 less-open
78.05 319.7 63.4 less-open
78.07 104.6 50.7 less-open
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Fracture Orientations Interpreted from MW-63 Acoustic Televiewer Log
Indian Point Site

Buchanan, NY

Prepared for: GZA

105836 - mw63i.xls

down-dip interpreted
compass dip planar
depth azimuth angle feature
(feet) (degrees) (degrees) category
78.58 2455 32.7 less-open
78.69 256.2 321 less-open
78.79 2447 33.6 less-open
78.95 249.8 371 less-open
794 231.6 49.1 less-open
79.44 3094 49.0 less-open
79.54 101.2 55.0 less-open
79.89 218.7 63.0 less-open
80.26 128.0 50.4 less-open
80.52 99.1 52.9 less-open
80.58 335.5 721 less-open
80.75 194.3 36.4 fess-open
81.68 333.1 78.0 less-open
83.34 160.9 36.1 less-open
84.36 .148.0 446 less-open
84.37 3074 70.5 less-open
' 84.46 331.5 63.6 " less-open
84.95 94.5 447 less-open
85.13 158.3 15.7 less-open
85.31 2016 36.5 less-open
85.45 315.6 19.8 less-open
85.69 213.3 9.6 less-open
86.14 150.27 78.24 less-open
86.31 261.63 34.99 less-open
86.98 89.5 62.9 less-open
87.16 265.1 47.0 open
87.19 95.7 56.7 less-open
87.64 159.2 80.2 open
87.85 312.1 35.8 less-open
88.37 164.5 74.7 open
89.71 139.9 73.7 open
89.86 166.0 731 open
90.21 162.5 34.9 less-open
90.56 169.1 58.2 less-open
90.67 155.4 45.2 less-open
91.76 339.7 80.2 ‘less-open
91.76 1354 65.9 open
92.43 147.6 66.0 open
92.49 344 .8 60.5 open
92.88 130.2 61.4 open
93.11 178.9 62.4 open
93.72 167.6 70.2 less-open
94.16 164.5 69.1 less-open
94.84 139.7 51.5 open
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Fracture Orientations Interpreted from MW-63 Acoustic Televiewer Log
Indian Point Site '

Buchanan, NY

Prepared for: GZA

105836 - mw63i.xls

down-dip interpreted
compass dip planar
depth azimuth angle feature
(feet) (degrees) (degrees) category
95 289.52 81.78 open
95.17 153.6 70.0 less-open
95.45 151.6 67.8 less-open
96.8 124.73 82.156 open
97.09 1.7 435 open
97.49 315.0 437 open
97.71 300.8 50.0 less-open
98.09 306.7 40.0 less-open
98.31 2911 33.8 ' less-open
98.51 3314 79.6 less-open
98.53 286.5 33.8 less-open
98.7 246.0 48.0 less-open
99.03 2416 28.7 less-open
99.19 161.9 75.8 less-open
99.4 248.4 49.3 less-open
99.65 305.6 31.7 less-open
99.83 269.7 25.6 less-open
100.14 2552 36.7 less-open
100.31 97.0 417 less-open
100.84 260.5 28.9 less-open
100.93 165.3 64.5 less-open
101.62 323.7 77.3 less-open
101.8 316.2 44 8 less-open
102.05 312.0 46.9 less-open
102.34 274.9 285 less-open
102.95 195.1 511 less-open
103.65 154.2 60.3 less-open
103.7 261.8 34.8 less-open
104.08 109.93 49.01 less-open
104.64 253.58 31.29 less-open
104.73 2434 36.9 less-open
105.1 68.3 69.1 less-open
105.45 98.3 54.4 less-open
106.07 311.6 46.5 less-open
107.43 306.0 43.6 less-open
108.01 278.8 36.6 less-open
110.53 319.0 51.6 less-open
110.61 320.0 44.9 less-open
110.67 320.0 524 less-open
112.57 263.36 33.15 less-open
113.73 344.04 58.34 less-open
113.74 25212 31.8 less-open
11413 350.58 31.52 less-open
114.32 137.01 64.52 less-open
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Fracture Orientations Interpreted from MW-63 Acoustic Televiewer Log
Indian Point Site

Buchanan, NY

Prepared for: GZA

105836 - mw63i.xls

down-dip interpreted
compass dip planar

depth azimuth . angle feature
(feet) (degrees) (degrees) category
114.53 274.06 27.43 less-open
115.43 253.24 30.36 less-open
115.87 95.72 62.81 less-open
116.6 139.87 65.13 less-open
117.6 146.1 61.22 less-open
117.85 160.56 61.64 less-open
117.87 258.22 31.98 less-open
118.6 216.1 434 less-open
119.11 28879  31.64 less-open
119.37 121.55 59.66 less-open
119.84 314.73 33.02 less-open
120.11 97.44 72.18 less-open
120.27 311.77 36.3 less-open
120.71 316.07 36.53 less-open
120.99 314.29 28.93 less-open
121.06 114.79 58.17 less-open
121.37 325.61 37.73 less-open
121.59 137.4 65.71 less-open
121.83 292.8 55.32 less-open
122.97 316.23 64.58 less-open
124.04 326.69 37.69 open
124 .44 104.86 65.55 less-open
124.75 298.26 48.02 less-open
124.99 103.52 62.67 less-open
125.24 120.19 60.36 less-open
12545 121.65 60.88 less-open
125.58 103.59 61.89 less-open
125.71 114.58 65.9 less-open

126 127.51 53.02 less-open
126.38 113.83 60.37 less-open
126.62 122.56 56.86 less-open
126.73 117.71 55.11 less-open
126.89 122.66 65.44 less-open
127.06 94.3 490.84 less-open
127.44 121.63 54.99 less-open
127.49 339.35 81.93 less-open
127.69 139.26 61.23 less-open
127.88 134.59 53.84 less-open
128.15 137.43 56.86 less-open
128.55 135.86 60.24 less-open
129.15 107.96 55.03 less-open
129.73 112.9 . 5493 less-open
130.1 116.18 47.05 less-open
130.27 282.59 65.52 less-open
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Fracture Orientations Interpreted from MW-63 Acoustic Televiewer Log
Indian Point Site '

Buchanan, NY

Prepared for: GZA

105836 - mw63i.xls

down-dip interpreted
compass dip planar

depth azimuth angle feature

(feet) (degrees) (degrees) category
130.51 116.82 56.56 - less-open
131.23 300.7 59.97 less-open
131.66 119.68 58.83 less-open
133.15 106.33 58.99 less-open
133.36 102.79 74.86 less-open
133.38 103.52 59.27 less-open
133.91 105.11 61.26 less-open
134.06 109.88 60.85 ~ less-open
134.3 112.33 57.91 less-open
134.37 346.22 82.76 less-open
134.45 110.86 58.15 less-open
134.82 103.53 54.67 less-open
136.59 293.56 35.63 less-open
136.77 107.88 59.84 less-open
137.48 117.24 59.87 less-open
137.51 214.7 3592 less-open
137.98 114.83 59.32 less-open
138.02 338.68 41.3 less-open
138.11 329.41 49.84 less-open
138.2 116.27 5434 less-open
138.37 117.06 57.88 less-open
139.52 127.22 48.78 less-open
139.96 105.12 61.48 less-open
140.22 255.56 39.02 less-open
140.73 277.76 12.19 less-open
140.76 274.08 15.38 less-open
142.05 282.23 20.24 less-open
142.92 35042 304 less-open
143.3 316.45 30.54 less-open
143.73 81.93 39.87 less-open
144.08 119.88 60.02 less-open
144.36 106.92 50.78 less-open
144.94 260.66 37.76 less-open
146.06 255.39 42.3 less-open
146.07 124.13 65.09 less-open
146.92 115.71 60.8 less-open
147.26 319.9 51.04 less-open
147.83 124.7 54.58 less-open
148.14 112.31 60.59 less-open
148.47 330.59 65.8 less-open
148.77 116.25 58.39 less-open
149.09 114.78 60.42 less-open
149.22 106.13 65.22 less-open
149.64 116.23 59.94 less-open
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Fracture Orientations Interpreted from MW-63 Acoustic Televiewer Log
Indian Point Site

Buchanan, NY

Prepared for: GZA

105836 - mwo63i.xls

down-dip interpreted
compass dip planar

depth azimuth angle feature

(feet) (degrees) (degrees) category
150.34 106.99 59.72 less-open
151.25 109.84 59.43 less-open
151.37 112.33 57.71 less-open
151.64 122.62 58.33 less-open
151.91 111.62 39.26 less-open
152.17 98.68 60.91 less-open
153.02 334.34 52.01 less-open
153.16 117.27 61.38 less-open
153.47 121.62 63.63 less-open
153.66 118.75 64.78 less-open
154.4 130.48 60.1 less-open
154.4 353.57 431 less-open
154.62 127.18 57.43 less-open
154.76 104.09 67.8 less-open
154.85 124 .56 65.62 less-open
155.01 103.18 53.16 less-open
155.09 343.8 50.71 less-open
155.2 116.29 57.05 less-open
156.03 350.76 43.44 less-open
156.69 348.73 47.92 less-open
156.85 337.43 40.13 less-open
157.09 351.56 53.05 less-open
157.62 342.85 53.98 less-open
158.24 131.99 58.32 less-open
159.36 294.35 28.72 less-open
159.67 131.91 58.9 less-open
160.18 124.08 57.21 less-open
160.22 342.65 52.51 less-open
161.54 128.07 54.83 less-open
161.7 124.38 56.83 less-open
161.93 142.26 43.55 less-open
162.15 107.97 66.86 less-open
162.68 350.1 47.24 less-open
162.69 124.02 65.53 less-open
162.94 325.41 61.76 less-open
163.26 342.33 43.27 less-open
163.49 351.46 54.91 less-open
163.86 332.9 40.56 -less-open
163.98 305.8 44 52 less-open
164.13 140.85 58.56 less-open
164.37 342.46 39.91 less-open
164.6 122.62 53.51 less-open
164.95 . 139.88 49.65 less-open
165.21 131.9 48.54 less-open
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Fracture Orientations Interpreted from MW-63 Acoustic Televiewer Log
Indian Point Site ' '
Buchanan, NY

Prepared for: GZA

105836 - mw63i.xlis

down-dip interpreted

compass dip planar o
depth azimuth angle feature
(feet) (degrees) (degrees) category
165.45 144.99 53.61 ~ less-open
166.06 82.48 51.05 less-open
166.6 69.69 55.95 less-open
166.98 108.49 68.11 less-open
168.52 136.96 64.22 less-open
168.82 237.18 33.63 less-open
168.92 133.44 70.67 less-open
169.65 279.07 27.48 less-open
170.45 107.96 63.68 less-open
170.84 92.7 61.18 less-open
171.09 128.76 54.02 less-open
171.39 108.42 60.73 less-open
171.76 287.77 60.83 less-open
171.98 263.41 23.64 less-open
172.56 29517 28.02 less-open
173.05 351.76 34.68 less-open
173.74 112.22 69.34 ~ less-open
174.05 129.07 57.49 less-open
174.76 26.99 38.98 less-open
175.57 2415 39.51 less-open
175.65 278.15 60.07 less-open .
175.77 314.81 61.53 less-open
175.94 346.81 51.68 less-open
177.35 9.14 33.44 less-open
177.47 319.98 31.74 less-open
177.81 349.83 62.33 ~ less-open
178.29 319.35 62.48 less-open
179.02 106.98 60.95 less-open
179.24 99.37 61.16 less-open
180.05 243.82 32.39 less-open
181.5 317.12 15.72 less-open
181.94 50.37 45.09 less-open
182.03 24515 34.86 less-open
182.65 94.26 67.91 less-open
182.87 260.05 43.53 less-open
182.98 356.15 75.44 less-open
183.9 343.91 65.59 less-open
184.13 260.33 76.33 less-open
184.15 347.41 68.25 less-open
185.77 318.7 404 less-open
186.13 73.7 41.56 less-open
186.35 226.61 44 .51 less-open
186.96 118.81 58.6 less-open
187.67 100.64 66.57 less-open
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Fracture Orientations Interpreted from MW-63 Acoustic Televiewer Log
Indian Point Site

Buchanan, NY

Prepared for: GZA

105836 - mw63i.xls

down-dip interpreted

compass dip planar
depth azimuth angle feature
(feet) (degrees) (degrees) category
188.52 109.8 64.59 less-open
189.02 114.26 53.4 less-open
189.31 69.75 34.35 less-open
189.7 56.5 34.53 less-open
190.61 342.45 78.68 less-open
191.63 -349.37 89.46 less-open
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Fracture Orientations Interpreted from MW-65 Acoustic Televiewer L.og
Indian Point Site '
Buchanan, NY
Prepared for: GZA
105836 - mw65i.xls

depth
(feet)
38.18
38.34
38.86
38.99
40.82
.41.03
42.35
42 .51
42.70
42.90
43.19
43.47
43.73
4415
44.65
45.01
45.10
45.34
45.58
46.63
46.90
47.13
47.61
48.46
51.70
52.01
52.15
52.34
53.61
55.55
56.32
56.64
58.01
59.26
60.32
61.57
64.21
65.18
66.22
66.66
68.54
69.51
70.58
70.89

down-dip
compass
azimuth
(degrees)
236.7
145.7
147.3
3315
351.6
3544
297.4
139.7
137.8
124.3
163.5
290.7
145.0
130.4
125.7
152.0
130.0
177.3
144.5
132.8
145.7
159.5
175.0
132.6
133.0
146.9
186.6
350.6
132.0
126.7
310.0
137.1
101.9
75.2
232.8
248.0
286.3
190.3
293.0
80.0
181.9
90.1
68.0
82.0

dip
angle
(degrees)
20.7
46.5
59.9
83.1
70.3
66.8
80.3
46.7
32.0
36.2
27.3
69.0
46.6
43.3
322
44 4
21.2
82.5
46.7
42.0
385
50.4
82.7
40.1
457
448
31.2
7.7
44 .4
51.6
77.7
51.6
55.1
46.8
28.4
18.6
54.4
19.9
24.2
36.2
77.9
36.1
28.7
29.8

interpreted

planar
feature
category
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open

Page 1 of 2

Note that down-dip compass azimuth
is perpendicular to the strike direction.

Note that interpreted down-dip compass
azimuths are with respect to
magnetic north.

Down-dip azimuths & dip angles were
corrected for borehole deviation from
vertical.



Fracture Orientations Interpreted from MW-65 Acoustic Televiewer Log
Indian Point Site :

Buchanan, NY

Prepared for: GZA

105836 - mw65i.xls

down-dip interpreted

compass dip . planar
depth azimuth angle feature
(feet) (degrees) (degrees) category
71.09 459 . 40.6 less-open
71.56 293.7 38.0 less-open
71.92 343.7 62.8 less-open
78.01 108.8 76.7 less-open
79.38 275.6 32.1 less-open
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Fracture Orientations Interpreted from MW-66 Acoustic Televiewer Log
indian Point Site A '
Buchanan, NY
Prepared for: GZA
105836 - mwb6i.xls

depth
(feet)
38.15
38.35
39.06
39.83
40.18
40.40
40.52
41.46
41.79
41.81
41.98
4217
43.15
43.27
43.75
44.00
44.19
44.82
44.86
45.88
46.24
46.27
46.59
46.97
47.38
47 .44
47.68
47.96
48.39
48.54
49.07
49.67
49.78
50.32
50.61
51.15
51.34
52.95
53.58
53.68
54.66
54.99
56.72
57 .44

down-dip

compass
azimuth
(degrees)
354.8
336.5
308.3
3323
2815
180.8
328.2
309.0
197.6
167.1
3146
280.7
49
184.9
189.6
191.1
185.5
213.2
202.1
149.2
321.8
2326
2915
1317
159.3
153.5
338.6
325.2
177.9
214
185.1
146.4
190.7
3455
3411
1344
132.2
121.8
110.6
225.2
3456
287.8
3242
96.3

dip
angte
{degrees)

22.8
28.3
135
30.0
199
63.0
16.2
419
77.0
76.5
326
299
23.3
75.5
619
66.1
66.4
69.9
36.7
31.4
56.2
329
421
375
32.7
29.9
384
55.0
815
78.2
323
19.0
425
33.6
247
76.5
486
57.4
477
70.3
28.8
342
52.4
76.7

interpreted

planar
feature
category
open
open
less-open
open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
open
less-open
open
open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
open
less-open
less-open
less-open
less-open
open
less-open
open
less-open
less-open
less-open
less-open
open
less-open
less-open
less-open
less-open
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Note that down-dip compass azimuth
is perpendicular to the strike direction.

Note that interpreted down-dip compass
azimuths are with respect to
magnetic north.

Down-dip azimuths & dip angles were
corrected for borehole deviation from
vertical.



Fracture Orientations Interpreted from MW-66 Acoustic Televiewer Log
Indian Point Site '

Buchanan, NY

Prepared for: GZA

105836 - mw66i.xls

down-dip interpreted
compass dip planar

depth azimuth angle feature
(feet) (degrees) (degrees) category
58.45 86.7 82.3 less-open
59.46 91.1 83.0 less-open
59.75 244 .8 74.1 less-open
61.20 316.6 29.3 less-open
61.56 288.9 245 less-open
63.81 209.5 53.9 less-open
64.52 118.5 451 less-open
65.84 128.2 50.1 less-open
66.17 98.8 28.4 less-open
66.20 259.5 70.3 less-open
66.39 1344 37.8 less-open
69.24 191.0 56.9 less-open
70.05 116.98 4529 less-open

71.3 2711 82.12 less-open
72.28 85.1 28.4 less-open
73.02 269.9 77.3 less-open
74.39 346.8 29.7 less-open
74.85 178.1 74.2 less-open
75.92 189.6 82.3 less-open
81.78 1240 39.9 less-open
82.61 356.2 80.1 less-open
8424 1939 41.2 less-open
85.01 1774 79.2 less-open
85.30 178.0 80.9 less-open
86.06 186.1 55.1 less-open
86.61 192.8 57.9 less-open
87.23 174.3 67.5 less-open
87.92 189.1 65.9 less-open
88.08 176.6 72.9 less-open
88.59 189.9 79.5 less-open
89.39 157.2 775 less-open
89.59 165.4 82.0 less-open
90.41 170.5 77.0 less-open
90.69 152.1 71.0 less-open
90.97 168.4 76.7 less-open
92.04 163.5 84.6 less-open
93.29 169.6 81.9 less-open
94.19 169.6 83.6 less-open
94.86 162.7 26.5 less-open
95.13 160.7 42.0 less-open
96.44 179.8 79.1 less-open
96.45 51.6 16.1 less-open
100.43 2924 59.7 less-open
100.92 179.91 78.76 less-open
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Fracture Orientations Interpreted from MW-66 Acoustic Televiewer Log
Indian Point Site ' '

Buchanan, NY

Prepared for: GZA

105836 - mw66i.xls

down-dip interpreted

compass dip planar
depth azimuth angle feature
(feet) (degrees) (degrees) category
101.1 111.7 55.83 less-open
101.87 3225 63.2 less-open
101.92 174.9 76.3 less-open
103.15 130.6 427 less-open
103.49 127.9 51.0 less-open
104.35 337.9 35.9 less-open
108.02 178.9 78.9 less-open
108.03 5.0 38.8 less-open
109.47 189.2 42.4 less-open
110.60 29.7 70.5 less-open
111.91 214.8 54.0 less-open -
112.63 348.9 65.7 less-open
112.76 351.9 62.2 less-open
112.80 73.1 473 less-open
113.18 170.8 77.8 less-open
113.89 1915 72.2 less-open
114.01 188.5 75.5 less-open
114.77 172.1 86.0 less-open
115.82 182.8 755 less-open
116.06 183.8 75.7 less-open
116.66 180.3 78.7 less-open
117.61 305.0 31.3 open
117.88 336.1 38.3 less-open
118.17 216.6 50.1 less-open
119.53 2325 61.9 less-open
120.57 353.8 56.5 less-open
121.42 334.0 58.6 less-open
122.12 189.7 404 less-open
122.97 208.5 51.6 less-open
123.23 354.9 58.1 less-open
126.72 355.7 36.0 less-open
127.43 350.5 51.2 less-open
127.94 343.9 40.5 less-open
128.25 338.6 39.6 less-open
129.69 341.0 55.6 less-open
130.05 333.5 60.8 less-open
130.16 205.0 53.1 less-open
130.62 279.6 46.0 less-open
130.97 213.0 38.7 less-open
131.21 2821 43.0 less-open
131.38 203.5 464 less-open
131.84 204.2 51.8 - less-open
131.88 351.7 75.8 less-open
132.13 210.0 53.2 less-open
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Fracture Orientations Interpreted from MW-66 Acoustic Televiewer Log
Indian Point Site

Buchanan, NY

Prepared for: GZA

105836 - mw66i.xls

down-dip interpreted
compass dip planar

depth azimuth angle feature

(feet) (degrees) (degrees) category
132.66 341.5 453 less-open
132.69 15.59 76.88 less-open
132.77 325.59 42.93 less-open
132.88 329.9 42.2 less-open
133.42 338.9 29.2 less-open
133.81 311.5 58.5 less-open
133.85 10.0 59.8 less-open
134.61 94.9 74.5 less-open
134.76 205.9 36.9 less-open
135.04 302.0 37.3 less-open
13547 334.0 51.8 less-open
135.71 326.7 414 less-open
135.87 286.93 44.93 less-open
135.88 157.81 54.39 less-open
136.39 327.9 519 less-open
136.64 313.0 34.9 less-open
136.82 3011 44 4 less-open
137.43 296.8 40.8 less-open
137.5 291.8 36.0 less-open
137.55 257.6 20.7 less-open
137.68 1711 63.8 less-open
137.79 296.7 37.3 less-open
138.22 3254 48.7 less-open
138.45 3374 52.3 less-open
138.71 185.1 31.5 less-open
138.98 200.0 45.3 less-open
139.16 213.2 41.8 less-open
139.36 167.4 43.8 less-open
139.86 308.2 67.9 less-open
139.96 205.0 56.6 less-open
140.9 3123 72.7 less-open
141.11 336.7 23.1 less-open
141.74 303.2 36.2 less-open
141.86 109.2 554 less-open
141.88 283.6 39.8 less-open
142.72 124.3 58.4 less-open
143.02 320.6 61.8 less-open
143.5 240.7 594 less-open
143.56 303.9 75.5 less-open
143.58 316.2 56.3 less-open
144.04 115.3 55.9 less-open
144.76 114.2 62.8 less-open
144.85 297.7 440 less-open
145.44 310.9 53.7 less-open
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Fracture Orientations Interpreted from MW-66 Acoustic Televiewer Log
Indian Point Site )

Buchanan, NY

Prepared for: GZA

105836 - mwb6i.xls

down-dip interpreted
compass dip planar

depth azimuth angle feature
(feet) (degrees) (degrees) category
145.44 123.2 48.6 less-open
146.66 336.8 54.8 less-open
146.93 328.9 48.6 less-open
147.24 158.9 422 less-open
148.77 109.2 71.4 less-open
148.99 102.0 56.1 less-open
149.16 107.5 57.2 less-open
149.3 101.9 51.8 less-open
150.56 123.2 61.4 less-open
150.78 102.6 51.0 less-open
151.33 230.5 70.3 less-open
152.83 143.0 38.0 less-open
154.53 115.0 571 less-open
155.03 109.2 634 less-open
155.39 106.6 65.8 less-open
1565.81 112.0 62.6 less-open
156.19 299.6 24.6 less-open
156.45 332.2 30.3 less-open
157.03 120.1 55.8 less-open
157.16 321.8 34.9 less-open
157.75 355.6 541 less-open
158.47 144.1 55.2 less-open
158.7 349.9 57.6 less-open
159.02 329.3 41.8 less-open
159.95 343.6 50.2 less-open
159.95 109.2 441 less-open
160.58 213.3 504 less-open
161.16 288.4 36.4 less-open
161.73 299.8 29.9 less-open
163.11 104.2 439 less-open
163.45 107.98 40.85 ~less-open
163.89 353.09 41.88 less-open
164.15 104.5 68.5 less-open
164.26 108.0 58.1 less-open
164.37 108.8 60.0 less-open
164.61 349.9 54.0 less-open
164.67 347.8 471 less-open
165.88 316.6 44.0 less-open
166.51 168.5 81.1 less-open
166.53 322.0 42.7 less-open
167.67 3271 36.9 less-open
167.79 3134 422 less-open
167.81 202.2 71.1 less-open
168.7 230.2 716 less-open
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Fracture Orientations Interpreted from MW-66 Acoustic Televiewer Log
Indian Point Site

Buchanan, NY

Prepared for: GZA

105836 - mw66i.xls

down-dip interpreted
compass. dip planar

depth azimuth angle ~ feature
(feet) (degrees) (degrees) category
169.15 219.3 63.1 less-open
170.67 335.1 51.5 less-open
170.94 8.6 56.6 less-open
171.24 318.0 60.3 less-open
173.63 344.2 50.8 less-open
174.63 322.0 446 less-open
1751 44.3 70.2 less-open
175.73 324.8 52.4 less-open
175.98 1011 61.0 less-open
176.02 283.3 38.1 less-open
176.57 102.0 56.8 less-open
177.31 332.2 59.9 less-open
178.31 322.9 50.4 less-open -
179.3 326.3 414 less-open
179.86 1324 60.1 less-open
180.13 308.3 41.7 less-open
180.66 1254 60.0 less-open
180.83 333.1 57.7 less-open
180.88 126.4 56.0 less-open

183 185.2 76.0 less-open
184.01 295.5 45.6 less-open
184.85 126.2 41.8 less-open
187.41 302.4 42.6 less-open
187.94 302.9 52.6 less-open
189.36 331.7 76.7 less-open
189.65 287.1 32.8 less-open
190.39 127.7 37.7 less-open
190.45 328.1 48.4 less-open
190.72 338.7 453 less-open
191.53 289.8 29.6 less-open
195.62 62.9 73.9 less-open
197.85 1243 51.9 less-open
198.36 309.1 88.6 less-open
198.79 311.6 86.7 less-open
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Fracture Orientations Interpreted from MW-67 Acoustic Televiewer Log
Indian Point Site ‘
Buchanan, NY
Prepared for: GZA
105836 - mw67i.xls

depth
(feet)
32.54
33.17
33.71
33.80
34.14
34.32
34.76
34.77
35.05
35.09
35.15
35.29
35.74
37.07
37.13
37.13
37.59
37.60
38.06
38.27
38.75
39.27
40.58
41.15
41.29
41.52
41.59
41.74
41.75
42.03
42.31
42.43
42.57
42.57
42.66
43.12
43.58
43.72
43.89
44.33
44 .38
44 .60
44.90
45.77

down-dip

compass
azimuth
(degrees)
2511
346.9
309.7
2974
188.2
189.6
272.8
82.1
19.9
171.0
282.2
192.5
2923
319.2
2844
2917
68.8
2741
137.9
2559
2571
206.6
309.6
167.4
204.8
161.3
316.2
171.9
212.8
207.9
2450
139.8
240.9
319.9
225.3
2751
231.6
165.5
179.7
245.3
150.3
231.7
281.3
134.8

dip
angle
(degrees)
60.4
721
72.5
534
714
72.9
51.7
73.7
19.8
62.3
47.2
70.5
27.8
68.9
46.7
29.6
44 4
50.6
51.0
54.9
33.2
45.7
43.7
23.4
714
41.0
39.9
65.0
75.7
72.5
52.8
69.4
45.8
67.2
30.7
37.3
39.3
60.3
77.9
339
43.8
78.2
241
27.6

interpreted

planar
feature
category
less-open
less-open
open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
open
less-open
open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
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Note that down-dip compass azimuth
is perpendicular to the strike direction.

Note that interpreted down-dip compass
azimuths are with respect to
magnetic north.

Down-dip azimuths & dip angles were
corrected for borehole deviation from
vertical.



Fracture Orientations Interpreted from MW-67 Acoustic Televiewer Log
Indian Point Site

Buchanan, NY

Prepared for: GZA

105836 - mw67i.xls

down-dip interpreted
compass dip planar

depth azimuth angle feature
(feet) (degrees) (degrees) category
46.53 122.7 69.9 less-open
46.56 1454 68.4 less-open
48.20 202.0 69.5 less-open
48.63 208.3 65.9 less-open
48.75 200.9 66.2 less-open
49.00 221.4 63.9 less-open
49.23 330.3 69.0 less-open
49.27 201.9 62.0 less-open
50.13 10.6 244 open
50.58 92.7 20.0 less-open
52.47 115.39 61.75 less-open
53.59 122.52 57.78 less-open
54.25 154.0 473 less-open
5477 179.6 30.5 less-open
56.60 3324 65.3 less-open
58.73 315.0 44.9 less-open
58.90 228.0 481 less-open
61.26 178.4 59.5 less-open
62.04 223.6 46.4 less-open
62.21 229.9 39.5 less-open
64.34 303.8 45.0 less-open
65.20 138.9 46.1 less-open
66.52 125.0 46.4 less-open
67.47 3324 74.7 less-open
67.64 3414 63.3 less-open
67.90 321.9 571 less-open
69.65 112.3 73.6 less-open
70.77 343.3 56.4 less-open
71.36 135.9 53.5 less-open
71.96 3194 54.4 less-open
73.58 337.7 68.9 less-open
73.71 322.0 62.2 less-open
73.92 136.5 55.9 less-open
74.74 121.7 61.6 less-open
76.06 333.4 67.6 less-open
76.24 124.8 67.3 less-open
77.54 3251 63.1 less-open
77.77 331.9 65.8 less-open
77.93 203.8 78.5 less-open
78.82 108.2 62.5 less-open
79.05 115.4 61.9 less-open
79.72 327.21 68.85 less-open
81.25 314 76.5 less-open
81.72 343.7 34.7 less-open
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Fracture Orientations Interpreted from MW-67 Acoustic Televiewer Log
Indian Point Site - '
Buchanan, NY

Prepared for: GZA

105836 - mw67i.xls

down-dip interpreted
compass dip planar

depth azimuth angle feature
(feet) (degrees) (degrees) category
82.67 341.4 75.7 less-open
83.25 116.0 69.4 less-open
84.12 122.8 67.8 less-open
84.73 106.7 73.9 less-open
85.10 100.7 246 less-open
85.17 121.3 71.5 less-open
85.39 186.2 78.0 less-open
86.26 322.6 57.4 less-open
87.30 185.1 711 less-open
88.14 327.9 69.2 less-open
88.17 130.5 73.0 less-open
89.61 329.2 58.5 less-open
91.21 3354 63.3 less-open
93.22 259.6 49.8 less-open
94.34 238.6 66.4 less-open
94.67 2216 71.8 less-open
94.94 211.4 74.9 less-open
95.82 108.0 78.0 less-open
97.07 93.7 62.2 less-open
97.72 179.2 79.8 less-open
97.86 193.0 79.1 less-open

98.1 342.6 '61.5 less-open
99.51 39.1 35.3 less-open
99.54 182.4 75.1 less-open
100.58 5.2 243 less-open
101.27 8.2 354 - less-open
101.78 228.3 48.4 less-open
102.46 196.0 40.9 less-open
102.47 345.6 69.8 less-open
102.85 2015 25.8 less-open
103.38 117.7 51.3 less-open
103.47 131.3 459 less-open
103.75 350.9 736 less-open
104.23 164.8 46.5 less-open
104.59 215.5 61.3 less-open
104.68 347.3 66.5 less-open
105.26 352.8 55.8 less-open
105.27 344.2 743 less-open
106.01 323.1 71.8 less-open
106.13 244.3 53.3 open
106.46 119.5 76.6 less-open
106.69 183.5 81.7 less-open
107.03 3349 70.6 less-open
107.18 124.36 64.36 less-open
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_Fracture Orientations Interpreted from MW-67 Acoustic Televiewer Log
Indian Point Site
Buchanan, NY
Prepared for: GZA
105836 - mw67i.xls

down-dip interpreted
compass dip planar

depth azimuth angle feature
(feet) (degrees) (degrees) category
107.4 336.82 70.01 less-open
107.62 209.9 56.7 less-open
108.31 350.6 65.0 open
108.36 191.6 304 less-open
108.48 208.4 444 less-open

109 173.4 26.5 less-open
109.37 352.5 66.1 less-open
109.55 121.3 34.7 less-open
109.72 118.3 68.1 less-open
11042 28.6 57 less-open
110.53 49.31 9.32 less-open
112.27 354.12 75.52 less-open
112.28 312.0 65.8 less-open
112.68 350.2 711 less-open
112.99 345.8 72.3 less-open
113.18 343.0 67.1 less-open
113.24 215.8 40.8 less-open
114.56 348.5 61.7 less-open
115.13 155.4 32.3 less-open
115.27 334.0 64.3 less-open
115.99 140.2 52.0 less-open
116.04 304.8 63.3 less-open
116.04 3424 62.4 less-open
116.8 331.8 56.1 less-open
117.03 334.3 46.8 less-open
117.2 322.6 38.5 less-open
118.85 315.5 58.3 less-open
120.13 325.0 51.6 less-open
120.85 76.0 64.2 less-open
121.48 74.9 65.1 less-open
121.97 105.4 64.5 - less-open
122.32 353.7 80.5 less-open
122.56 211.3 74.7 less-open
122.97 109.4 74.0 less-open
123.33 3591 521 less-open
1241 315.0 484 less-open
124.52 187.6 72.6 less-open
124.66 302.8 63.6 less-open
125.41 306.4 38.3 less-open
125.5 309.1 41.3 less-open
125.64 168.7 38.3 less-open
125.86 105.7 64.6 less-open
127.43 349.8 40.4 less-open
128.1 2246 70.5 less-open
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Fracture Orientations Interpreted from MW-67 Acoustic Televiewer Log
Indian Point Site

Buchanan, NY

Prepared for: GZA

105836 - mw67i.xls

down-dip interpreted
compass dip planar

depth azimuth angle feature

(feet) (degrees) (degrees) category
-130.01 341.1 31.3 less-open
130.59 178.3 69.5 less-open
130.71 316.6 371 less-open
130.83 1771 71.2 less-open
131.18 167.6 75.9 less-open
131.76 182.6 69.5 less-open
133.27 173.7 71.0 - less-open
134.59 16.9 371 less-open
135.11 176.5 754 less-open
135.36 346.1 35.5 less-open
136.09 183.1 74.4 less-open
136.51 176.0 74.4 less-open

136.6 333.7 47.3 less-open
136.83 191.7 70.3 less-open
137.64 185.2 69.8 less-open
137.85 184.4 68.3 less-open
138.38 244 4 66.6 less-open
138.95 240.5 57.3 less-open
140.07 169.7 70.7 less-open
140.49 203.9 13.8 less-open
140.99 197.0 481 less-open
141.34 204.2 452 less-open
141.81 10.2 63.8 less-open
142.07 113.5 491 less-open
142.37 2.8 80.3 less-open
143.37 356.8 80.7 less-open
144.77 344.6 52.0 less-open
145.31 340.5 48.9 less-open
146.19 336.8 74.42 less-open
147.42 135.33 51.39 less-open
148.03 134.6 51.9 less-open
148.44 116.6 54.8 less-open
148.94 133.5 46.8 less-open
149.37 1081 447 less-open
149.49 320.3 40.9 less-open
149.57 1411 48.1 less-open
149.82 126.1 57.0 less-open
150.44 306.0 491 less-open
150.84 186.8 474 less-open
1564 .45 340.5 42.8 less-open
156.42 191.3 35.2 less-open
156.77 175.9 54.7 less-open
157.68 ‘0.9 73.1 less-open
158.63 188.0 53.7 less-open
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Fracture Orientations Interpreted from MW-67 Acoustic Televiewer Log
Indian Point Site '
Buchanan, NY

Prepared for: GZA

105836 - mw67i.xls

down-dip interpreted
compass dip planar

depth azimuth angle feature

(feet) (degrees) (degrees) category
158.92 346.9 72.0 less-open
159.12 226.3 38.8 less-open
159.52 210.9 58.1 less-open
159.79 268.3 26.6 less-open
159.92 253.8 27.5 less-open
160.54 123.3 56.8 less-open
160.83 109.0 58.7 less-open
160.83 1815 7.7 less-open
160.83 292.0 29.0 less-open
160.97 193.5 67.0 less-open
161.46 199.2 541 less-open
161.73 198.1 64.2 less-open
161.82 218.8 57.8 less-open
161.99 129.5 68.0 less-open
162.3 109.2 57.9 less-open
163.27 171.6 77.0 less-open
163.87 338.6 26.7 less-open
164.42 172.0 241 less-open
165.78 169.0 30.8 less-open
166.02 283.5 60.5 less-open
166.38 3.1 56.2 less-open
16647 1797 49.2 less-open
167.12 2254 52.6 less-open
167.9 171.0 57.9 less-open
168.36 2334 459 less-open
168.86 9.3 35.6 less-open
170.74 3471 75.4 less-open
171.11 291.1 26.1 less-open
173.3 311.9 69.7 less-open
173.37 99.3 68.7 less-open
174.02 291.8 68.5 less-open
174.84 288.8 69.9 less-open
175.07 1.78 46.13 less-open
1754 96.71 66.18 less-open
175.8 97.8 64.9 less-open
176.32 286.0 79.0 less-open
176.37 104.9 48.6 less-open
176.71 99.0 51.6 less-open
176.75 2974 55.8 less-open
177 1 299.5 82.6 less-open
178.98 1304 26.6 less-open
179.14 204.5 242 less-open
179.62 1291 59.6 less-open
180.05 110.45 64.54 less-open
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Fracture Orientations Interpreted from MW-67 Acoustic Televiewer Log
Indian Point Site o '
Buchanan, NY

Prepared for: GZA

105836 - mw67i.xls

down-dip interpreted

compass dip planar

depth azimuth angle feature
(feet) (degrees) (degrees) category
180.14 113.2 64.5 less-open
180.98 100.55 61.17 less-open
181.27 104.26 35.35 less-open
181.47 115.67 72.62 less-open
182.81 313.72 58.29 less-open
183.4 324 .21 76.37 less-open
184.36 294.02 63.7 less-open
184.66 331.65 74.92 less-open
186.3 329.3 59.12 less-open
1871 111.22 69.92 less-open
187.45 323 54.33 less-open
188.04 326.34 39.07 less-open
188.4 145.95 42.86 less-open
188.51 325.8 33.15 less-open
188.78 93.75 67.49 less-open
190.61 128.68 70.64 less-open
190.63 124.39 64.52 less-open
190.83  348.16 69.86 less-open
191.14 304.9 44 .31 less-open
192.68 115.36 49.55 less-open
192.71 300.78 54.16 less-open
193 108.94 53.4 less-open
193.18 126.62 .62.27 less-open
1934 112.41 66.14 less-open
193.67 102.94 66.99 less-open
193.98 100.61 61.3 less-open
194.33 329.91 64.28 less-open
194.84 106.59 64.38 less-open
195.16 297.94 67.89 less-open
195.27 107.19 60.91 less-open
196.97 335.89 41.99 less-open
197.37 334.78 51.7 less-open
197.93 4.69 65.65 less-open
198.49 32717 66.62 less-open
198.82 345.72 58.97 less-open
198.99 324.32 55.1 less-open
199.33 307.22 56.71 less-open
201.26 331.48 43.72 less-open
203.52 341.76 - 66.03 less-open
203.65 330.43 67.69 less-open
204 .51 326.22 42 .42 less-open
206.48 341.55 60.23 less-open
206.88 331.01 55.49 less-open
207.55 317.44 29.34 less-open
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Fracture Orientations Interpreted from MW-67 Acoustic Televiewer Log
Indian Point Site '

Buchanan, NY

Prepared for: GZA

105836 - mw67i.xis

down-dip interpreted

compass dip planar

depth azimuth angle feature
(feet) (degrees) (degrees) category
207.72 314.89 46.24 less-open
207.83 5.66 39.9 less-open
208.58 348.9 40.4 less-open
208.71 349.28 38.4 less-open
- 209.24 3344 60.54 less-open
212.04 225.55 72.68 less-open
212.81 140.24 58.69 less-open
213.09 339.84 61.08 less-open
213.27 335.45 63.39 fess-open
213.5 343.13 55.3 less-open
214 351.87 47.84 less-open
214.28 341.34 55.32 less-open
21477 492 55.47 less-open
216.96 10.21 67.31 less-open
218 322.02 69.09 less-open
218.57 342.81 68.05 less-open
219.58 223.95 52.5 less-open
220.28 338.13 58.73 less-open
220.41 329.03 61.11 less-open
220.7 324.84 55.53 less-open
221.23 323.59 55.11 less-open

221.64 321.08 4212 open

22215 330.46 38.41 less-open
222.83 312.19 4943 less-open
222.94 330.19 491 less-open
222.99 313.91 47.21 less-open
223.16 256.86 9.07 less-open
223.71 335.55 65.01 less-open
22472 254 32.49 less-open
22559 128.46 53.91 less-open
226.14 190.24 60.82 less-open
226.28 107.06 45.9 less-open
226.77 117.51 26.6 less-open
226.85 305.23 35.88 less-open
227.02 118.67 56.89 less-open
227.78 162.25 68.4 less-open
227.9 129.83 40.18 less-open
228.61 222.04 66.65 less-open
229.48 120.05 - 48 11 less-open
230.58 238.4 81.26 less-open
230.6 160.82 60.93 less-open
231.31 256.82 71.24 less-open
231.35 306.5 30.05 less-open
231.55 1931 31.97 less-open
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Fracture Orientations Interpreted from MW-67 Acoustic Televiewer Log
Indian Point Site

Buchanan, NY

Prepared for. GZA

105836 - mw6B7i.xls

down-dip interpreted

compass dip planar

depth azimuth angle feature
(feet) (degrees) (degrees) category
233.46 102.97 49.58 less-open
233.57 330.04 57.59 less-open
234.85 124.92 59.51 less-open
235.75 127.27 4584 less-open
235.96 352.45 65.23 less-open
236.92 - 281.92 19.01 less-open
237.66 116.75 55.68 less-open
238 118.21 50.12 less-open
238.46 29547 43.36 less-open
239.9 341.54 61.1 less-open
240.35 26.33 73.9 less-open
244 .22 140.43 © 4932 less-open
244 .39 332.41 71.72 less-open
24472 4347 . 30.31 less-open
244 .86 298.98 29.98 less-open
245.15 121.34 42.7 less-open
2454 124.97 52.18 less-open
245.69 114.34 52.67 less-open
2459 119.2 52.2 less-open
246.03 119.2 52.14 less-open
246.62 121.77 56.09 less-open
247.7 329.25 66.69 less-open
248.07 111.64 422 less-open
249.33 338.82 58.63 less-open
250.03 338.23 56.9 less-open
250.1 340.16 57.78 less-open
250.31 341.31 52.17 less-open
250.61 355.65 62.41 less-open
250.79 333.56 50.58 less-open
250.97 347.82 59.71 less-open
251.21 346.66 56.54 less-open
252.2 355.82 624 less-open
252.28 4.83 59.16 less-open
252.51 109.46 44.65 less-open
252.56 116.17 51.66 less-open
252.88 324.65 33.13 less-open
253.2 344.67 53.97 less-open
253.58 349.67 54.17 less-open
253.7 108.44 42.94 less-open
253.96 95.13 40.23 less-open
25418 190.25 38.88 less-open
254.33 106.5 31.86 less-open
254.4 294.77 58.97 less-open
25455 285.04 49.66 less-open
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Fracture Orientations Interpreted from MW-67 Acoustic Televiewer Log
Indian Point Site '

Buchanan, NY

Prepared for: GZA

105836 - mw67i.xls

down-dip interpreted

compass dip planar
depth azimuth angle feature
(feet) (degrees) (degrees) category
254 .61 106.52 37.12 less-open
254.96 110.09 28.37 less-open
255.2 99.62 39.6 less-open
255.24 343.52 68.83 less-open
255.56 352.44 68.07 less-open
256.09 105.44 41.56 less-open
2571 112.27 45.91 less-open
257.3 351.26 76.53 less-open
257.44 97.05 34.35 less-open
258.58 188.99 84.17 less-open
259.28 113.01 62.31 less-open
259.92 354.62 77.79 less-open
260.82 354.71 77.56 less-open
261.25 352.49 80.01 less-open
261.43 109.94 67 less-open
261.58 357.47 76.58 less-open
262.6 354.53 83.34 less-open
26271 32847 34.86 less-open
262.77 333.42 28.6 less-open
262.92 316.43 27.58 less-open
263.21 109.44 46.47 less-open
263.55 304.16 . 59.64 less-open
264.85 119.73 50.52 less-open
265.04 116.22 48.51 less-open
265.3 117.35 60.48 less-open
265.51 349.33 78.79 less-open
265.82 115.72 47.01 less-open
266.2 346.61 72.49 less-open
266.31 322.38 58.28 less-open
266.71 73.22 60.38 less-open
267 61.38 62.1 less-open
267.69 122.42 48.71 less-open
267.88 65.82 76.42 less-open
268.32 334.82 62.39 open
268.48 321.8 57.88 less-open
268.68 330.71 70.06 less-open
269.16 342.06 67.28 less-open
269.28 341.3 62.55 less-open
269.57 121 46.42 less-open
269.91 111.37 62.53 less-open
269.99 34117 74.91 less-open
270.34 132.53 46.04 less-open
270.5 321.55 54.74 less-open
270.96 32.23 24 54 less-open
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Fracture Orientations Interpreted from MW-67 Acoustic Televiewer Log
Indian Point Site

Buchanan, NY

Prepared for: GZA

105836 - mw67i.xls

down-dip interpreted
compass dip planar

depth azimuth angle feature
(feet) (degrees) (degrees) category
271.77 333.34 55.66 less-open
272.43 120.11 48.41 less-open
27319 316.51 39.86 less-open
274.02 172.61 75.74 less-open
274.82 170.35 44 .48 less-open
275.32 123.78 39.27 less-open
275.5 133.52 52.64 less-open
276.26 311.15 44 .95 less-open
276.36 309.79 40.68 less-open
276.47 311.22 51.82 less-open
276.75 316.57 37.79 open
276.89 319.77 37.09 less-open
277.73 182.23 56.4 less-open
277.99 346.04 7418 less-open
278.4 347 70.77 less-open
278.57 224.02 20.46 less-open
279.91 324.13 42.46 open
280.01 143.87 4213 less-open
280.34 133.51 39.91 less-open
280.82 148.22 46.88 less-open
280.95 138.04 44.54 less-open
281.18 142.02 44.93 less-open
281.73 124.93 44 4 less-open
282.15 330.66 48.8 less-open
282.72 346.89 66.37 less-open
282.77 324.08 36.31 less-open
282.88 126.34 56.23 less-open
283.98 288.8 22.41 less-open
285.37 339.67 61.38 less-open
286.52 298.28 68.16 less-open
287.64 283.55 2478 less-open
287.9 296.84 73.64 less-open
288.15 139.56 40.09 less-open
288.23 124 38.51 less-open
288.23 307.26 72.25 less-open
288.33 14478 41.82 less-open
28847 128 53.19 less-open
288.66 11243 55.52 less-open
290.53 303.72 79.05 less-open
290.72 309.21 58.71 less-open
29117 306.01 46.3 less-open
2915 313.58 39.27 less-open
292.38 327.15 51.84 less-open
293.27 267.07 75.88 less-open
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Fracture Orientations Interpreted from MW-67 Acoustic Televiewer Log
Indian Point Site

Buchanan, NY

Prepared for: GZA

105836 - mw67i.xls

down-dip interpreted
compass dip planar

depth azimuth angle feature
(feet) (degrees) (degrees) category
293.35 348.8 44.17 less-open
294.94 303.29 33.74 less-open
295.94 286.86 30.32 less-open
296.75 205.71 44 93 less-open
298.89 94.5 57.99 less-open
301.24 114.52 36.62 less-open
301.28 140.69 45.56 less-open
301.53 1125 52.03 less-open
301.99 76.34 65.3 less-open
302.53 348.53 45.5 less-open
302.62 101.83 50.54 less-open
302.63 338.76 50.85 less-open
302.78 1314 30.04 less-open
302.89 326.77 51.97 less-open
302.98 326.01 54.75 less-open
303.06 99.07 55.62 less-open
303.23 105.66 48.9 less-open
303.36 326.15 52.41 less-open
303.63 333.18 55.53 less-open
303.78 306.16 34.56 less-open
303.96 127.25 49.87 less-open
304.42 337.37 23.63 less-open
304.43 119.96 5243 less-open
304.57 120.81 47.62 less-open
304.7 100.84 57.37 less-open
304.75 146.97 34.46 less-open
304.77 323.9 36.73 less-open
305.12 123.36 47.54 less-open
305.52 331.02 53.53 less-open
306.65 3255 50.83 . less-open
308.35 170.02 48.13 less-open
308.74 316.59 53.17 less-open
308.86 110.12 41.37 less-open
309.23 337.69 67.75 less-open
309.64 306.86 63.02 less-open
310.28 123.5 45.9 less-open
311.91 125.65 45.35 less-open
313.23 172.72 43.66 less-open
313.41 194 .1 52.02 less-open
313.81 133.97 4558 less-open
315.1 178.69 42.09 less-open
315.62 156.26 45.65 less-open
316.36 116.02 4464 “less-open
316.66 121.77 36.29 less-open
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Fracture Orientations Interpreted from MW-67 Acoustic Televiewer Log
Indian Point Site

Buchanan, NY

Prepared for: GZA

105836 - mw6B7i.xls

down-dip interpreted
compass dip planar

depth azimuth angle feature
(feet) (degrees) (degrees) category
318.2 264.89 26.31 less-open
321.7 345.84 75.33 . less-open
322.52 326.26 64.07 less-open
324.79 355.46 51.14 less-open
324.94 354.22 45.36 less-open
325.2 133.66 50.55 less-open
325.83 116.85 59.07 less-open
326.35 84.85 41.55 less-open
326.38 95.84 66.25 less-open
326.7 92.13 42.06 less-open
326.92 120.62 61.35 less-open
327.09 133.81 37.99 less-open
327.18 3424 61.29 less-open
327.25 117.36 57.42 less-open
327.44 297.04 38.86 less-open
327.77 138.65 40.12 less-open
328.32 111.04 40.69 less-open
328.42 95 70.18 less-open
328.75 118.57 63.83 less-open
328.95 123.47 58.16 less-open
329.39 129.95 50.85 less-open
329.71 113.89 48.32 less-open
329.84 114.28 39.07 less-open
32997 = 116.57 46.26 less-open
332.51 337.86 48.59 less-open
333.59 337.13 60.34 less-open
3344 104.55 50.05 less-open
334.53 326.15 38.93 less-open
335.73 67.24 43.85 less-open
335.82 219.16 37.64 less-open
336.02 295.18 33.32 less-open
336.78 287.45 83.11 less-open
337.91 218.78 41.71 less-open
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Fracture Orientations Interpreted from RW-1 Acoustic Televiewer Log
indian Point Site
Buchanan, NY
Prepared for: GZA
105836 - rwili.xls

depth
(feet)
30.12
30.65
30.88
32.63
32.95
33.76
34.17
34.63
35.19
36.39
36.92
38.55
38.55
38.73
41.34
42.85
43.36
44.05
45.27
46.47
47.00
47.24
47.97
48.60
49.62
50.41
51.24
51.55
52.01
52.47
53.06
53.69
53.92
54.27
54.75
55.28
55.56
55.81
56.53
56.83
57.17
57.22
58.30
58.47

down-dip
compass
azimuth
(degrees)
132.5
136.9
142.7
182.9
168.8
160.5
175.3
161.6
171.3
175.6
104.6
303.6
170.5
9.7
154.3
171.9
154.6
167.2
206.2
188.2
179.5
170.0
165.1
191.3
187.1
191.5
169.6
170.6
182.2
184.4
189.9
180.5
190.8
174 .47
150.1
162.5
165.54
152.59
155.2
153.2
348.0
164.4
189.6
184.5

dip
angle
(degrees)
48.5
53.6
48.5
54.9
52.6
494
43.0
50.4
46.5
51.0
28.7
68.4
50.6
66.7
40.3
52.1
47.6
67.4
15.2
69.4
56.6
53.5
51.8
64.1
54.9
61.6
48.3
52.5
51.3
52.9
514
59.2
55.1
52.55
44 4
49.2
55.28
49.12
51.3
525
36.3
57.5
50.3
54.8

interpreted
planar
feature
category
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
‘less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open

- less-open

less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
less-open
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Note that down-dip compass azimuth
is perpendicular to the strike direction.

Note that interpreted down-dip compass
azimuths are with respect to
magnetic north.

Down-dip azimuths & dip angles were
corrected for borehole deviation from
vertical.



Fracture Orientations Interpreted from RW-1 Acoustic Televiewer Log
Indian Point Site '
Buchanan, NY

Prepared for: GZA

105836 - rwli.xls

down-dip interpreted
compass dip planar

depth azimuth angle feature
(feet) (degrees) (degrees) ~ category
58.80 1721 58.1 less-open
59.60 1484 47.7 less-open
59.93 168.2 48.7 less-open
60.08 166.76 477 less-open

61.2 134.08 49.41 less-open
61.36 144 4 425 less-open
61.77 150.6 53.5 less-open
61.95 149.2 53.6 less-open
62.72 285.5 65.8 less-open
63.12 263.1 57.3 less-open
63.22 126.99 67.86 less-open
64.71 154.72 4473 . less-open
64.77 298.4 66.0 less-open
65.31 129.0 46.1 less-open
65.50 302.3 63.7 less-open
65.87 2011 524 less-open
66.33 218.7 28.6 less-open
66.60 172.0 46.2 less-open
67.32 139.3 40.0 less-open
67.70 150.3 40.6 less-open
68.53 351.6 4.7 less-open
69.58 194.5 43.6 less-open
69.85 158.6 46.8 less-open
70.08 162.2 46.0 less-open
73.89 324.2 62.2 open
75.33 109.3 32.8 less-open
79.44 135.7 35.3 less-open
81.07 2422 63.6 less-open
83.58 114.4 457 less-open
83.71 122.3 50.0 less-open
83.82 112.7 48.3 less-open
84.06 202.7 547 less-open
87.09 166.2 422 less-open
87.31 299.8 245 less-open
97.98 183.8 427 less-open
100.46 125.5 321 less-open
100.84 328.4 488 less-open
103.13 194.6 54.0 less-open
111.58 287.9 49.2 ~ less-open
111.82 141.5 43.8 less-open
114.91 146.0 529 less-open
116.19 154.43 51.91 open
117.18 116.62 61.61 less-open
119.45 1221 429 less-open
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Fracture Orientations Interpreted from RW-1 Acoustic Televiewer Log
Indian Point Site

Buchanan, NY

Prepared for: GZA

105836 - rwii.xls

down-dip interpreted

compass dip planar
depth azimuth angle feature
(feet) (degrees) (degrees) category
120.34 108.7 33.7 less-open
124.07 229.6 30.8 less-open
127.11 152.4 84.5 less-open
127.16 1824 418 less-open
129.71 309.2 48.9 less-open’
134.61 284.5 46.5 less-open
135.67 263.7 47.0 less-open
136.95 322.0 43.0 less-open
137.89 290.6 45.2 less-open
138.51 293.1 43.1 less-open
138.64 286.6 43.4 less-open
139.11 273.7 27.2 less-open
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