NORTH ANNA 3 BORE NORTH ANNA 3 PROJECT.GPJ NORTH ANNA 3.GDT 12/4/09

ZMACTEC

GEOTECHNICAL BORING LOG
Prepared By J & J

Checked By W@

Date_/ 2/l lcﬁ‘

Date muultﬂ

SHEET 1 OF 3
BECHTEL PROJECT NO.: 25161 I MACTEC PROJECT NO.: 6468-09-2473 | COUNTY: Louisa, VA W GEOLOGIST: R. Clark
SITE DESCRIPTION: North Anna 3 Project Supplement 2 DRILLER: T. Hahn/R. Hall FLUID LEVEL (ft)
BORING NO.: M-30 (DH) DRILL METHOD: Mud Rotary/Rock Core | DRILL MACHINE: CME-55 Track (RAL) 0 HR. NA
GROUND ELEV.: 313.3ft  (NAVD88) | NORTHING: 3,909,695 US ft (NAD83)| EASTING: 11,685,382 US ft (NAD83) | 24 HR. 25.4

TOTAL DEPTH: 201.7 ft l SAMPLE METHODS: ASTM D 1586-08a; 2488-09a; 2113-08; 6032-08 IROD TYPE: AWJ IHAMMER (ID):140-Ib. Auto (MEC-21)

DATE STARTED: 9/1/09

| COMPLETED: 9/9/09

HOLE DIA.: 4" l CASING DEPTH: 42.2 ft ICORE SIZE: HQ3 |BITS USED: 3-7/8" Tri-Cone

ELEV. |DEPTH|  BLOW COUNT BLOWS PER FOOT VE 4
0 20 10 60 80 100 o} SOIL AND ROCK DESCRIPTION
(ft) (ft) 0.5ft | 0.5it | 0.5ft | § i | A 3 °| NC. |/moll ¢
313.3 Ground Surface 0.0
T No sampling from 0.0 to 8.7 ft due to soft dig
T utility clearance by Dominion Personnel
£
T
30464 8.7 8.7
+ 8 5 ] SS-1 RESIDUAL SOIL: Silty SAND (SM), yellow
3022 T 11.1 (10YR 7/6), loose, moist, fine grained sand,
T 4 6 6 §5-2 relict rock fabric
T 11.1 ft: Reddish yellow (7.5YR 7/6), medium
299.6 - 13.7 dense
i 4 7 7 = 13.7 ft: Yellow (10YR 7/6)
20461 18.7
+ 6 7 6 §5-4 18.7 ft: Pale yellow (2.5Y 7/4)
2806-] 237
T 7 8 10 885 23.7 ft: Fine to coarse grained sand
28461 28.7
T+ 11 14 15 SS-6 28.7 ft: Yellow (10YR 7/6)
2796 337 Aflaes 33
I 27 52 | 49/0.5 SS7 LL_ WEATHERED ROCK: Severely weathered
1 = BIOTITE QUARTZ GNEISS (Sampled as Silty
T =4 SAND (SM), yellow (10YR 7/6), very dense,
+ Q— moist, fine to coarse grained sand)
274.6 4 38.7 21—
T 50/0.5 555 =t
1 =1
1 E-
269.6 L 43.7 = sgos 437 ft: SPT Refusal with no penetration 437
+ 50/0.0 SS9 - HARD ROCK: Light gray with orange staining,
6 o - moderately to slightly weathered, close
T - 2666 fracturing, hard, BIOTITE QUARTZ GNEISS 46.7
T B HARD ROCK: Light gray, with trace pink and
1 B white, locally with orange staining, very slightly
1 B weathered to fresh, close to wide fracturing,
1 N hard to very hard, BIOTITE QUARTZ GNEISS
= N with trace magnetite
T RS-6 <*
» - L
I &
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GEOTECHNICAL BORING LOG

ZMACTEC

SHEET 2 OF 3
BECHTEL PROJECT NO.: 25161 | MACTEC PROJECT NO.: 6468-09-2473 | COUNTY: Louisa, VA ’ GEOLOGIST: R. Clark
SITE DESCRIPTION: North Anna 3 Project Supplement 2 DRILLER: T. Hahn/R. Hall FLUID LEVEL (ft)
BORING NO.: M-30 (DH) DRILL METHOD: Mud Rotary/Rock Core | DRILL MACHINE: CME-55 Track (RAL) 0 HR. NA
GROUND ELEV.: 313.3f  (NAVDS88)| NORTHING: 3,909,695 US ft (NAD83)| EASTING: 11,685,382 US ft (NAD83) | 24 HR. 25.4

TOTAL DEPTH: 201.7 ft ’ SAMPLE METHODS: ASTM D 1586-08a; 2488-09a; 2113-08; 6032-08 }ROD TYPE: AWJ ‘ HAMMER (ID):140-lb. Auto (MEC-21)

DATE STARTED: 9/1/09 ) COMPLETED: 9/9/09 HOLE DIA.: 4" ] CASING DEPTH: 42.2 ft ICORE SIZE: HQ3 lBITS USED: 3-7/8" Tri-Cone

ELEV. |DEPTH| BLOW COUNT BLOWS PER FOOT savp. W /| L
o SOIL AND ROCK DESCRIPTION
(ft) () | o5ft | 05ft | 05ft | O 2 40 60 80 100| NO. | /Mol ¢

238.5

NORTH ANNA 3 BORE NORTH ANNA 3 PROJECT.GPJ NORTH ANNA 3.GDT 12/4/09

HARD ROCK: Light gray, with trace pink and
white, locally with orange staining, very slightly
weathered to fresh, close to wide fracturing,
hard to very hard, BIOTITE QUARTZ GNEISS
with trace magnetite (continued)

RS-7
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NORTH ANNA 3 BORE NORTH ANNA 3 PROJECT.GPJ NORTH ANNA 3.GDT 12/4/09

ZMACTEC

GEOTECHNICAL BORING LOG

SHEET 3 OF 3
BECHTEL PROJECT NO.: 25161 | MACTEC PROJECT NO.: 6468-09-2473 | COUNTY: Louisa, VA I GEOLOGIST: R. Clark
SITE DESCRIPTION: North Anna 3 Project Supplement 2 DRILLER: T. Hahn/R. Hall FLUID LEVEL (ft)
BORING NO.: M-30 (DH) DRILL METHOD: Mud Rotary/Rock Core | DRILL MACHINE: CME-55 Track (RAL) 0 HR. NA
GROUND ELEV.: 313.3ft (NAVD88) | NORTHING: 3,909,695 US ft (NAD83) EASTING: 11,685,382 US ft (NAD83) | 24 HR. 254

TOTAL DEPTH: 201.7 ft | SAMPLE METHODS: ASTM D 1586-08a; 2488-09a; 2113-08; 6032-08 IROD TYPE: AWJ )HAMMER (ID):140-lb. Auto (MEC-21)

DATE STARTED: 9/1/09

| COMPLETED: 9/9/09

HOLE DIA.: 4" [ CASING DEPTH: 42.2 ft |CORE SIZE: HQ3 |BITS USED: 3-7/8" Tri-Cone
L

ELEV. |DEPTH BLOW COUNT BLOWS PER FOOT SAMP. G O T inem—
(ft) (f) | 05ft | o5ft | 051 | O 20 40 & 80 100| NO. | Aol &

163.7 Continued from previous page
- - HARD ROCK: Light gray, with trace pink and
+ - white, locally with orange staining, very slightly
+ <— weathered to fresh, close to wide fracturing,
/T — hard to very hard, BIOTITE QUARTZ GNEISS
T - with trace magnetite (continued)
1 RS-9 =

P (NI T T
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Boring and coring terminated at 201.7 feet.

Boring closed by tremie method with
cement-bentonite grout.

24 hour water level measured on 9/09/2009
prior to drilling. Borehole was at a depth of
171.5 feet.
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NORTH ANNA 3 CORE NORTH ANNA 3 PROJECT.GPJ NORTH ANNA 3.GDT 12/4/09

ZMACTEC

GEOTECHNICAL CORING LOG

SHEET 1 OF 3

BECHTEL PROJECT NO.: 25161 I MACTEC PROJECT NO.: 6468-09-2473 | COUNTY: Louisa, VA | GEOLOGIST: R. Clark
SITE DESCRIPTION: North Anna 3 Project Supplement 2 DRILLER: T. Hahn/R. Hall FLUID LEVEL (ft)
BORING NO.: M-30 (DH) DRILL METHOD: Mud Rotary/Rock Core | DRILL MACHINE: CME-55 Track (RAL) 0 HR. NA
GROUND ELEV.: 313.3ft (NAVDS88)| NORTHING: 3,909,695 US ft (NAD83) EASTING: 11,685,382 US ft (NAD83), 24 HR. 25.4
TOTAL DEPTH: 201.7 ft SAMPLE METHODS: ASTM D 1586-08a; 2488-09a; 2113-08; 6032-08 l HAMMER (ID): 140-lb. Auto (MEC-21)
DATE STARTED: 9/1/09 COMPLETED: 9/9/09 |CASING DEPTH: 42.2 {t —l CORE BARREL TYPE: Wireline HQ3 Triple Tube, series 6 & 10 bits
ELEV. |DEPTH| RUN | DRILL R =51 savp. etres &
: RATE | REC. | RQD | REC. | RAD | o DESCRIPTION AND REMARKS
(ft) (ft) (ft) (Min/ft) Q‘f’) Q;E) NO. q&) gﬂo) G
Begin Coring @ 43.7 ft
269.6| 43.7| 3.0 [ N=500.0 | (3.0) | (1.9) | RUNT | (3.0) | (1.9) - €599 HARD ROCK: Light gray with orange staining, moderately to slightly weathered, ~ *°-/
200 1100% | 63% 100% | 63% P>ox close fracturing, hard, BIOTITE QUARTZ GNEISS
266.6 46.7 50 3:12 50 (27 | RUNZ (154201469 F 206.0 \(5 joints at 0-10°, tight with iron staining; 1 joint at 90°, tight with iron staining) ,ﬂ
) gfgg 1(00‘,}0 g 4%) ( 999, s 96% | HARD ROCK: Light gray, with trace pink and white, locally with orange staining,
355 ° ° - very slightly weathered to fresh, close to wide fracturing, hard to very hard,
4:19 L BIOTITE QUARTZ GNEISS with trace magnetite
261.6 51.7 447 - (1 joint at 0°, tight; 2 joints at 60°, tight with trace iron staining; 1 joint at 90°,
5.0 5:14 (5.0) | (4.1) | RUN3 - tight with iron staining)
424 100% | 82% — (2 joints at 10°, tight with trace iron staining; 1 joint at 30°, tight with trace iron
ggé » staining; 1 joint at 90°, tight with iron staining)
256.6 56.7 6:57 B
5.0 8:22 (5.0) | (5.0) | RUN4 - (1 joint at 10°, tight with trace mica)
820 |100% |100%| RS-6 -
10:41 L
12:33 L
251.6 61.7 15:37 -
250.3 63.0/ 1.3 6:48/0.2 | (1.3) | (0.0) | RUNS - Note: RUN 5 to RUN 9 shown together due to short run lengths. Inner core
37 | 29901 £400%p\ 0%  RUNG — barrel blocking off due to standard size HQ bit instalied after RUN 4 completed
6:24/0.5 NI\ -2/
41502 | (3.7) | (3.3) 23“ g - (mistaken for HQ3 sized bit). Proper sized HQ3 core bit installed after RUN 9
6:41/0.3 || 100% | 89% || RUN 9 B completed.
2466, 66.7 = 111:‘1&/3.7 507 @8 \RUNTO r (2 joints at 10°, tight with iron staining; 1 joint at 30°, tight)
- 2699 106% 96% RONT _ (3 joints at 30°, tight with trace iron staining)
31:04 L
6:48 3
2416 717 = -
5.0 440 (5.0) | (4.9) | RUN 12 - (1 joint at 0°, tight with iron staining)
2:58 100% | 98% I~
2:34 =
2:46 -
2366 767 g;lg -
80 243 (5.0) | (5.0) | RUN 13 - (Coarse grained/pegmatitic zone from 83.4 to 83.7 ft)
342 100% | 100% =
345 T
4:58 -
231.6 81.7 4:37 -
41 455 f(4.1) | (41) | RUN14 L
S48 | 100% | 100% =
12:
2275 858 300 -
2266 867 09 ) 6880.1 /| (0.8) | (0.8) [ RUN 15 -
2252  881| 1.4 | 525009 [) 89% [\ 89% /| RUN 16 - (0.1 ft thick quartz vein at 40°)
12:50 = 3
3.6 : (1.4) p (1.4) | RUN17 i (Mechanical fractures)
% 100%)100% -
2216| 917 412 (3.6) | (3.6) -
5.0 gg; 100%/\100%)| RUN 18 - (Mechanical fractures)
| (65.0) | 5.0) —
235 100% | 100% B
2:05 L
216.6 96.7 1:58 RS-7 L
5.0 2:35 (5.0) | (5.0) | RUN 19 - (Pegmatitic quartz + feldspar vein from 96.9-97.3 feet)
208 1100% | 100% —
2:32 B
2:31 -
2116] 101.7 2:29 r
5.0 2:10 (5.0) | (5.0) | RUN 20 - (No Joints)
225 100% | 100% -
2:31 -
2:42 B
206.6] 106.7 310 »
5.0 2:56 (5.0) | (56.0) | RUN 21 - (No Joints)
2:07 100% | 100% =
2:54 -
1:38 L
2016] 1117 1:52 -
5.0 2:06 (5.0) | (5.0) | RUN 22 - (1 joint at Q°, tight with trace staining; pegmatitic quartz + feldspar vein from
g;g 100% | 100% = 115.0-115.3 feet)
2:56 L
196.6] 116.7 2:09 L
50 | 227 [(49)|(@9) | RNz L (1 joint at 25°, tight)
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NORTH ANNA 3 CORE NORTH ANNA 3 PROJECT.GPJ NORTH ANNA 3.GDT 12/4/09

AMACTEC

GEOTECHNICAL CORING LOG

SHEET 2 OF 3
BECHTEL PROJECT NO.: 25161 | MACTEC PROJECT NO.: 6468-09-2473 | COUNTY: Louisa, VA ‘ GEOLOGIST: R. Clark
SITE DESCRIPTION: North Anna 3 Project Supplement 2 DRILLER: T. Hahn/R. Hall FLUID LEVEL (ft)
BORING NO.: M-30 (DH) DRILL METHOD: Mud Rotary/Rock Core | DRILL MACHINE: CME-55 Track (RAL) 0 HR NA
GROUND ELEV.: 313.3ft (NAVDS88)| NORTHING: 3,909,695 US ft (NAD83) EASTING: 11,685,382 US ft (NAD83), 24 HR. 254

TOTAL DEPTH: 201.7 ft

SAMPLE METHODS: ASTM D 1586-08a; 2488-09a; 2113-08; 6032-08

HAMMER (ID): 140-lb. Auto (MEC-21)

DATE STARTED: 9/1/09

COMPLETED: 9/9/09

ICASING DEPTH: 42.2 ft | CORE BARREL TYPE: Wireline HQ3 Triple Tube, series 6 & 10 bits

ELEV.
(M)

DEPTH
()

RUN
(ft)

DRILL
RATE
(Min/ft)

SAMP.
NO.

STR

REC.

g/y

L
0
G

DESCRIPTION AND REMARKS

Continued from previous page

191.6

121.7

2:35
2:28
2:55

98%

98%

186.6

126.7

5.0

2:04
3:08
1:19
2:27
1:54

(5.0)
100%

(4.2)
84%

RUN 24

181.6

131.7

5.0

2:28
2:38
2:26
2:38
2:45

(5.0)
100%

(5.0)
100%

RUN 25

176.6

136.7

5.0

2:38
2:49
3:13
313
3:.056

(5.0)
100%

(5.0
100%

RUN 26

RS-8

171.6

141.7

5.0

3:06
322
3:46
4:37
5:01

(5.0)
100%

(5.0)
100%

RUN 27

166.6

146.7

5.0

727
8:37
1:46
2:33
1:42

(4.9)
98%

(4.9)
98%

RUN 28

161.6

151.7

5.0

222
2:43
2:45
2:58
2:32

(6.0)
100%

(6.0)
100%

RUN 29

156.6

156.7

5.0

318
3:12
4:10
5:25
4:41

(5.0)
100%

(4.5)
90%

RUN 30

1526

160.7

4.0

2:26
2:38
3:43
5:30

(4.0)
100%

(32)
80%

RUN 31

151.6

161.7

1.0

4:08

1466

166.7

5.0

2:57
3:29
3:07
3:29
1:58

0.6)
60%
(4.9)
98%

0.6)
60%
(4.9
98%

RUN 32

RUN 33

1416

1717

5.0

2:48
3118
3:05
2:59
3:28

(5.0)
100%

(4.9)
98%

RUN 34
RS-9

136.6

176.7

5.0

2:56
322
343
4.25
513

(5.0)
100%

(5.0)
100%

RUN 35

1316

181.7

5.0

722
5:59
6:29
8:07
3:21

(5.0)
100%

(5.0)
100%

RUN 36

126.6

186.7

5.0

3:08
2:59
3:20
3:34
3:45

(5.0)
100%

(5.0)
100%

RUN 37

1216

191.7

5.0

4.01
4:22
4:33
4:46
5:21

(5.0)
100%

(5.0)
100%

RUN 38

5.0

4:49

(5.0)

(5.0)

RUN 39

IIIII|||I|TII]III|Illlllllllllll]l1ll'llll
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HARD ROCK: Light gray, with trace pink and white, iocally with orange staining,

very slightly weathered to fresh, close to wide fracturing, hard to very hard,

BIOTITE QUARTZ GNEISS with trace magnetite (continued)

(3 joints at 30°, tight to open with iron staining, moderately weathered zone from

123.7-124.9 ft)

(No Joints)

(Mechanical Fractures)

(1 joint at 45°, tight with trace iron staining; 1 joint at 60°, tight)

(1 joint at 75°, tight with trace iron staining)

(1 joint at 45°, tight)

(2 joints at 80-90°, tight)

(1 joint at 10°, tight with trace iron staining; 1 joint at 45°, tight)

(No Joints)

(1 joint at 35°, tight)

(3 joints at 50°, tight)

(No joints; foliation at 45°)

(No Joints)

(1 joint at 45°, tight with iron staining)

(1 joint at 45°, tight with trace iron staining)

(No Joints)
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NORTH ANNA 3 CORE NORTH ANNA 3 PROJECT.GPJ NORTH ANNA 3.GDT 12/4/09

ZMACTEC

GEOTECHNICAL CORING LOG

SHEET 3 OF 3

BECHTEL PROJECT NO.: 25161

I MACTEC PROJECT NO.: 6468-09-2473 | COUNTY: Louisa, VA | GEOLOGIST: R. Clark

SITE DESCRIPTION: North Anna 3 Project Supplement 2

DRILLER: T. Hahn/R. Hall

BORING NO.: M-30 (DH)

GROUND ELEV.:

313.3 ft

(NAVDSS)

NORTHING: 3,908,695

US ft (NAD83) 24 HR.

FLUID LEVEL (ft)
DRILL METHOD: Mud Rotary/Rock Core | DRILL MACHINE: CME-55 Track (RAL) 0 HR.
US ft (NAD83)| EASTING: 11,685,382

NA
254

TOTAL DEPTH: 201.7 ft

SAMPLE METHODS: ASTM D 1586-08a; 2488-09a; 2113-08; 6032-08

| HAMMER (ID): 140-Ib. Auto (MEC-21)

DATE STARTED: 9/1/09 COMPLETED: 9/9/09 ‘CASING DEPTH: 42.2 ft | CORE BARREL TYPE: Wireline HQ3 Triple Tube, series 6 & 10 bits
ELEV. |DEPTH| RUN | DRILL RN samp. Feeatrie=— L
: RATE | REC. | RQD * | REC. | RQD | o DESCRIPTION AND REMARKS
@ | @ @ | g | @D | N0 @@ g
Continued from previous page
4:52 100% | 100% HARD ROCK: Light gray, with trace pink and white, locally with orange staining,
g:gg very slightly weathered to fresh, close to wide fracturing, hard to very hard,
116.6] 196.7 3:28 BIOTITE QUARTZ GNEISS with trace magnetite (continued)
5.0 335 | (5.0) | (5.0) | RUN40 (No Joints)
2:28 100% | 100% | RS-10
2:36
342
111.6] 2017 3:25 111.6 201.7

T|||||Illl|l||I!Ill|I!IIIIIIIIIII'IIIIIIIIII(IIlllllTI]ll'IIlII'Illllllll

Boring and coring terminated at 201.7 feet.
Boring closed by tremie method with cement-bentonite grout.

24 hour water level measured on 9/09/2009 prior to drilling. Borehole was at a
depth of 171.5 feet.
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Core Photographs North Anna 3 Project
Boring M-30(DH) MACTEC Project No. 6468-09-2473
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o

Roua3 1% PEC-5:1%(lo7] 050/ r
Rus- 317 - REc=4] (6o7) RQD-4.1'0h '
RUN-IS 85 1'5367 REC=08185%) Rap=09(88F) . -

M-30(DH) — Box 4
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Core Photographs North Anna 3 Project
Boring M-30(DH) MACTEC Project No. 6468-09-2473
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M-30(DH) — Box 8
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Core Photographs North Anna 3 Project
Boring M-30(DH) MACTEC Project No. 6468-09-2473

o7 -51607
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M-30(DH) — Box 12
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Core Photographs North Anna 3 Project
Boring M-30(DH) MACTEC Project No. 6468-09-2473
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