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

ZMACTEC

GEOTECHNICAL BORING LOG
Prepared By < § 1 Date /2 e Je q

Checked By MAA—  Date \ZL16{¢]
SHEET 1 OF 3

BECHTEL PROJECT NO.: 25161

| MACTEC PROJECT NO.: 6468-09-2473

COUNTY: Louisa, VA

| GEOLOGIST: B. Mabie

SITE DESCRIPTION: North Anna 3 Project Supplement 2

DRILLER: D. Rhodes/K. Guy

FLUID LEVEL (ft)

BORING NO.: M-12

DRILL METHOD: Mud Rotary/Rock Core

DRILL MACHINE: CME-45C Track (RAL)

0 HR. NA

GROUND ELEV.:

307.0 ft

(NAVDSS)

NORTHING: 3,909,723  US ft (NAD83)

EASTING:

11,685,560

US ft (NAD83) | 24 HR. 27.0

TOTAL DEPTH: 151.21t ‘ SAMPLE METHODS: ASTM D 1586-08a; 2488-09a; 2113-08; 6032-08 'ROD TYPE: AWJ ‘ HAMMER (ID):140-Ib. Auto (MEC-12)

DATE STARTED: 9/16/09 [COMPLETED: 9/21/09 | HOLE DIA.: 3" |CASING DEPTH: 46.2 ft ’CORE SIZE: NQ3 IBITS USED: 2-7/8" Tri-Cone

ELEV. | DEPTH BLOW COUNT BLOWS PER FOOT SAMP. v L
0 20 40 60 80 100 (o} SOIL AND ROCK DESCRIPTION
(ft) (ft) 0.5ft | 0.5ft | 0.5ft | ¥ | A A 3 i°| NO. Mol G
307.0 Ground Surface 307.0 0.0
T ﬂ?—"m—\ASPHALT (Roadway) (0 0.5 t.
& o 3050 _ FILL: ROADWAY BASE COURSE to 2.0 ft. 20
T %- No sampling from 0.0 to 7.6 feet due to soft dig
T %‘ utility clearance by Dominion Personnel.
2994+ 76 /— 2094 76
T 5 8 7 S8-1 1 2a79 RESIDUAL SOIL: Clayey SAND (SC), reddish 01
296.9 | 10.1 T~ Tbrown (2.5YR 4/6), medium dense, moist, fine — ="
T 5 5 5 S52 1L |to coarse grained sand, trace mica, relict rock |
1 SENE fabric ___ __ __ _ __
2935 + 135 L RESIDUAL SOIL: Silty SAND (SM), Yellowish
T 7 Z 5 53 dk red (5YR 4/6), Loose, moist, fine to coarse
& ARas grained sand, trace of mica, relict rock fabric
- 9 NANE 13.5 ft: Brownish yellow (10YR 6/6)
288.5 1 18.5 b
T 6 6 7 S5-4 ek 18.5 ft: Medium dense
283.5 + 23.5 TEE
+ 6 5 10 SS5 b
I W AT
278.5 1 28.5 AN
: 11 8 9 S8-6 ET 28.5 ft: Reddish yellow (5YR 6/6)
2735 + 335 MR
T 13 17 16 ss7 LT 33.5 ft: Brownish yellow (10YR 6/6), dense
Q-1 269.0 38.0
2045 T Ll >3 75 150/03 55 i):l_ WEATHERED ROCK: Severely weathered
1 ’ = BIOTITE QUARTZ GNEISS (Sampled as Silty
4= =A SAND (SM), brownish yellow (10YR 6/6) to
4 q- yellow (10YR 7/8), very dense, moist, fine to
2635 + 435 k— coarse grained sand)
T 50/0.3 50/0. S5-9 %-
-, ’-“._
260.6 + 46.4 2l
T B0BA] ] 0 fmrrmrmeme mems mme s 50/0.1] [\.SS-10 2— 46.5 ft: No Core recovery
I i 5T
2557 L 51.3 | Ll =
T 30 170041 | - - o Ssi =A
e I | [ I e L 100/0.9 E_
5 [ L T T S T S S S F?\'_
25154555 | 0 ] 0 | mroeme wme o me s e o A
T 5000] f @ [=ciErEEEIEE s aR FHE 50/0.07 | SS-12 q- 55.5 ft: Brown with black staining, severely
= M 4  FEErEEIELIEERELI AR T %— weathered, very close fracturing, very soft to
T & i @ bmtcmeemEsmmasemsymRemr %‘ soft, BIOTITE QUARTZ GNEISS (Poor
T 11 1 > Q' Recovery)
L 0 les cms s ieis i iws 5ss oy
I Ll 2'_
I L ] 2491 63.9
1 B HARD ROCK: Brown to gray, moderately
1 | 240.8  severe to very slightly weathered, close 66.2
1 L . fracturing, medium hard to hard, BIOTITE
L T L QUARTZ GNEISS (6 joints 0-70°, open with
L 0l fesiems vma s ms sms o8 e s 5w 2 lorange staining)
+ e e - HARD ROCK: Gray with orange staining,
R T = slightly to very slightly weathered, very ciose to
i e T — moderately close fracturing, hard to very hard,
b o BIOTITE QUARTZ GNEISS
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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 2 OF 3

BECHTEL PROJECT NO.: 25161

| MACTEC PROJECT NO.: 6468-09-2473

COUNTY: Louisa, VA ‘ GEOLOGIST: B. Mabie

SITE DESCRIPTION: North Anna 3 Project Supplement 2

DRILLER: D. Rhodes/K. Guy

BORING NO.: M-12

DRILL METHOD: Mud Rotary/Rock Core

DRILL MACHINE: CME-45C Track (RAL)

GROUND ELEV.: 307.0 ft (NAVDS88) | NORTHING: 3,909,723  US ft (NAD83)

EASTING: 11,685,560

US ft (NAD83)

FLUID LEVEL (ft)
0 HR. NA
24 HR. 27.0

TOTAL DEPTH: 151.2ft l SAMPLE METHODS: ASTM D 1586-08a; 2488-09a; 2113-08; 6032-08 IROD TYPE: AWJ ’HAMMER (ID):140-Ib. Auto (MEC-12)

DATE STARTED: 9/16/09 ’COMPLETED: 9/21/09 | HOLE DIA.: 3" rCASING DEPTH: 46.2 ft }CORE SIZE: NQ3 ‘BITS USED: 2-7/8" Tri-Cone

ELEV. |DEPTH BLOW COUNT

()

(ft) 0.5ft | 0.5ft | 0.5ft

BLOWS PER FOOT save. W /| L
0 20 40 60 80 100| NO.

MOl G

(¢} SOIL AND ROCK DESCRIPTION

232.2

PR NP S S TS SN RS S
PR L . " U B N PR PO AN A R M N (RO FAO SN SR A PIRE N RN P AR

poge Loopome foge bog g p bogni. gk
L L L O L O L LB

P [ S N SO
| ] P R S e e

PRIV AN S SRR MR SN (ST TSy T SO (S0, LY UL CRY T (T
L L L L L A L L L L L L L

TT]‘IIl||||l||1lll|ll|l|Illllllll’lTTll‘l

180.8

HARD ROCK: Gray with orange staining,
slightly to very slightly weathered, very close to
moderately close fracturing, hard to very hard,
BIOTITE QUARTZ GNEISS (continued)

126.2

ll‘ll|l|l|1|‘lv||||l|||||lll|l|l||l

HARD ROCK: Gray with trace orange staining,
slightly weathered to fresh, very close to
moderately close fracturing, hard to very hard,
BIOTITE QUARTZ GNEISS
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NORTH ANNA 3 BORE NORTH ANNA 3 PROJECT.GPJ NORTH ANNA 3.GDT 12/4/09

AMACTEC

GEOTECHNICAL BORING LOG

SHEET 3 OF 3
BECHTEL PROJECT NO.: 25161 ' MACTEC PROJECT NO.: 6468-09-2473 | COUNTY: Louisa, VA [ GEOLOGIST: B. Mabie
SITE DESCRIPTION: North Anna 3 Project Supplement 2 DRILLER: D. Rhodes/K. Guy FLUID LEVEL (ft)
BORING NO.: M-12 DRILL METHOD: Mud Rotary/Rock Core | DRILL MACHINE: CME-45C Track (RAL) 0 HR. NA
GROUND ELEV.: 307.0 ft (NAVD88) | NORTHING: 3,909,723  US ft (NAD83)| EASTING: 11,685,560 US ft (NAD83) | 24 HR. 27.0

TOTAL DEPTH: 151.2ft ] SAMPLE METHODS: ASTM D 1586-08a; 2488-09a; 2113-08; 6032-08 IROD TYPE: AWJ IHAMMER (ID):140-Ib. Auto (MEC-12)

DATE STARTED: 9/16/09 l COMPLETED: 9/21/09 | HOLE DIA.: 3" | CASING DEPTH: 46.2 ft ‘CORE SIZE: NQ3 |BITS USED: 2-7/8" Tri-Cone

ELEV. |DEPTH BLOW COUNT BLOWS PER FOOT SAMP. v L
0 20 20 60 80 100 [e] SOIL AND ROCK DESCRIPTION
(ft) (fy | o5ft | 05ft | 0.5ft | O ! ; 3 | 0| NO. | /Mol &
Continued from previous page

157.4

n

PRI NS RNrEN RIS S S T MR USRI RS A A
+—+—+——+—t+—t+—t—1—t+—+—t+—t+T++++1T++tT++Tt

n

PR [T ST ST SO SO SO SN S S N1
LI I A B SN B NN B B N B R |

PRI |

PRRSTI B R FSETIRNIN TR SO AN FHRE D Bl (B
L N R N S B N S N N S N B N N B RN N D B N B N B M |

155.8

U

151.2

lIIIIIlllllllllllllll|lllllllll'T[rllI|II|II!IIII|III[Illlllllltlllfllllll

Boring and coring terminated at 151.2 feet.

Boring closed by tremie method with
cement-bentonite grout.

24 hour water level measured on 9/21/2009
prior to drilling. Borehole was at a depth of
146.2 feet.
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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 1 OF 2
BECHTEL PROJECT NO.: 25161 | MACTEC PROJECT NO.: 6468-09-2473 | COUNTY: Louisa, VA | GEOLOGIST: B. Mabie
SITE DESCRIPTION: North Anna 3 Project Supplement 2 DRILLER: D. Rhodes/K. Guy FLUID LEVEL (ft)
BORING NO.: M-12 DRILL METHOD: Mud Rotary/Rock Core | DRILL MACHINE: CME-45C Track (RAL) 0 HR. NA
GROUND ELEV.: 307.0ft (NAVDS88)| NORTHING: 3,909,723  US ft (NAD83), EASTING: 11,685,560 US ft (NAD83), 24 HR. 27.0
TOTAL DEPTH: 151.2ft SAMPLE METHODS: ASTM D 1586-08a; 2488-09a; 2113-08; 6032-08 | HAMMER (ID): 140-lb. Auto (MEC-12)
DATE STARTED: 9/16/09 COMPLETED: 9/21/09 |CASING DEPTH: 46.2 ft l CORE BARREL TYPE: Wireline NQ3 Triple Tube, series 6 & 10 bits
ELev. |pePTH| RN | DRILL =Rt savp. Freas R &
: RATE | REC. | RQD | REC. | RAD | o DESCRIPTION AND REMARKS
(ft) @ || iy | @D NO B @ g
Begin Coring @ 46.5 ft
260.5 46.5| 4.8 11 (0.0) | (0.0) | RUN1 | (0.4) | (0.0) %_ WEATHERED ROCK: Severely weathered BIOTITE QUARTZ GNEISS
1:34 0% | 0% 3% | 0% = (Sampled as Silty SAND (SM), brownish yellow (10YR 6/6) to yellow (10YR
éf;g i 7/6), very dense, moist, fine to coarse grained sand) (continued)
2557 513 03108 B 46.5 ft: No Core recovery
N=100/0.9 SS-11 -
251.5 55.5\ 0.7  N=500.0 1 (0.2) | (0.0) \_RUN2 - 55.5 ft: Brown with black staining, severely weathered, very close fracturing,
2508 562050 25507 A 29% f\ 0% | RUN3 — very soft to soft, BIOTITE QUARTZ GNEISS (Poor Recovery)
1:26 &_
120 | (0.2) | (0.0) =1
1:12 4% | 0% %_
2458| 612 o Y
50 [~—2q7 ] (23)| (1.4) | RUN4 k_ (No recovery to 63.9 ft)
* 0, 0,
2 jhala " oA 2434 63.9
3:03 (2.3) | (1.4) B HARD ROCK: Brown to gray, moderately severe to very slightly weathered,
240.8 66.2 3:20 100% | 61% | 2408 close fracturing, medium hard to hard, BIOTITE QUARTZ GNEISS (6 joints 66.2
5.0 2:40 (5.0) | (4.2) | RUN5 [(59.3)[(53.9) \_ \0-70°, open with orange staining)
3:02 100% | 84% 99% | 90% = HARD ROCK: Gray with orange staining, slightly to very slightly weathered, very
e - close to moderately close fracturing, hard to very hard, BIOTITE QUARTZ
: - GNEISS
2358 712 348 L . o
50 313 (5.0) | (49) | RUNG r (g joints at 30-600, t!ght to open)
2:48 100% | 98% i (5 joints at 40-50°, tight to open)
2:37 =
3:00 L
230.8 76.2 3:47 L
8.0 2:58 (5.0) | (4.8) | RUN7 = (3 joints at 30-50°, tight to open; 2 joints at 80°, tight; trace hornblende)
3:03 100% | 96% L
3:06 L
5:38 L
2258 81.2 2:47 L
5.0 2:31 (5.0) | (5.0) | RUNS 4 (6 joints at 30-60°, tight to open with trace staining; trace hornblende)
1:58 100% | 100% -
2:01 B
2:30 L
220.8 86.2 2:58 L
5.0 2:44 (4.7) | (4.1) | RUN9Q - (5 joints at 0-40°, open with orange staining; 2 joints at 80°, open)
215 | 94% | 82% L
2:03 L
2:18 L
215.8 91.2 3:02 i
214.4 92.6 1.4 .2:07 (1.4) | (1.3) | RUN10 - (2 joints at 0°, open; 2 joints at 80°, tight)
3.6 —%g%g—:g—/ 12)050/" 9???[/” RUN 11 " (3 joints at 0°, tight to open with trace orange staining; 1 joint at 70°)
260 | G | bov !
210.8 96.2 323 L
3.3 305 (8.3) | (29) | RUN12 - (1 joint at 30°, open with trace orange staining; 4 joints at 50-60°, open with
2:49 100% | 88% - trace orange staining)
207.5] 995 e -
E B g SO (1.7) | (1.5) | RUN 13 - (3 joints at 20-30°, tight with trace orange staining)
205.8{ 101.2 1-3%8-7 100% A 88% L
. g —2N—"/"RUN 14 - ol 60° i ; -
5.0 56 5.0) | (45) - (8 joints at 50-60°, tight to open with orange staining)
3:02 100% | 90%
3:13 B
3:03 r
200.8| 106.2 3:13 L
5.0 4:07 (5.0) | (4.5) | RUN 15 L (3 joints at 0°, tight; 4 joints at 40-70°, open)
3:45 100% | 90% -
3:26 L
3:43 L
1958 111.2 3:58 -
5.0 2:52 (5.0) | (4.2) | RUN 16 - (3 joints at 0°, tight to open; 6 joints at 60-70°, open)
2:51 100% | 84% -
2:09 -
2:15 -
190.8 1162 2:48 -
4.2 2:40 (4.0) | (3.4) | RUN17 - (4 joints at 10-30°, open; 3 joints at 60-70° open)
246 | 95% | 81% L
2:37 L
186.6! 120.4 3:05 -
2:28/0.2 RUN 18 |
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GEOTECHNICAL CORING LOG

ZMACTEC

SHEET 2 OF 2
BECHTEL PROJECT NO.: 25161 I MACTEC PROJECT NO.: 6468-09-2473 | COUNTY: Louisa, VA [ GEOLOGIST: B. Mabie
SITE DESCRIPTION: North Anna 3 Project Supplement 2 DRILLER: D. Rhodes/K. Guy FLUID LEVEL (ft)
BORING NO.: M-12 DRILL METHOD: Mud Rotary/Rock Core | DRILL MACHINE: CME-45C Track (RAL) 0 HR. NA
GROUND ELEV.: 307.0ft (NAVDS88)| NORTHING: 3,909,723  US ft (NAD83)| EASTING: 11,685,560 US ft (NAD83)| 24 HR. 27.0
TOTAL DEPTH: 151.2ft SAMPLE METHODS: ASTM D 1586-08a; 2488-09a; 2113-08; 6032-08 | HAMMER (ID): 140-lb. Auto (MEC-12)

DATE STARTED: 9/16/09 COMPLETED: 9/21/09 ICASING DEPTH: 46.2 ft ’ CORE BARREL TYPE: Wireline NQ3 Triple Tube, series 6 & 10 bits

ELEV. |DEPTH| RUN | DRILL RON T [ SIRATA T
. RATE | REC. | RQD - | REC. | RQD | o =
(ﬁ) (ﬁ) (ft) (Mln/ft) (fo’) q? NO. qg) q? 2

Continued from previous page

0.8 /\_1:4408 }} (0.7) k (0.7) | RUN 19
50| 24 | 88%(|88%
Ses | 60) | (48)
321 [100% | 96%

(1 joint at 60°, tight)

(3 joints at 0°, tight; 4 joints at 70-80°, tight)

HARD ROCK: Gray with orange staining, slightly to very slightly weathered, very
close to moderately close fracturing, hard to very hard, BIOTITE QUARTZ

180.8] 126.2 338 180.8 i 126.2
50 55— (50) | (5.0) | RUN20 |(24.8)|(22.7) \GNEISS (continued) — /
. 0, 0, 0 0 . 3 g
351 100% | 100% 99% | 91% HARD ROCK: Gray with trace orange staining, slightly weathered to fresh, very
3:06 close to moderately close fracturing, hard to very hard, BIOTITE QUARTZ
3:59 GNEISS
175.8] 131.2 3:40 (3 joints at 20°, tight; 1 joint at 50°, tight)

43 | 358 | (4.3) | (40) | RUN21

P o (3 joints at 40-50°, tight to open; 1 joint at 90°, tight)
: 100% | 93%

1715 1355 08

170811362 0.7 )13803 /707) ] (0.7) fRUN22 (1 joint at 70°, tight)

3.2 ﬂ 100%/\100%/| RUN 23 (1 joint at 0°, open; 11 joints at 50-60°, tight to open; 1 joint at 90°, open)

2:20 3.2) | (2.0)
- T8\ 1550, M&_% RUN 24 (1 joint at 40°, tight)
165.8] 141.2] — [“5=r=] (1.6) | (1.6) '

5.0 217\ 89% \ 89% /| RUN25
227 | (5.0) | (4.4)
208 1100% | 88%

160.8] 146.2 3:08

(1 joint at 0°, open; 2 joints at 20-30°, open; 1 joint at 70°, tight)

5.0 258 /5.0 | (5.0) | RUN 26

354 (3 joints at 0-10°, tight; 1 joint at 40°, tight)
257 100% | 100%

155.8] 151.2 3:.07 155.8 151.2

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

Boring and coring terminated at 151.2 feet.
Boring closed by tremie method with cement-bentonite grout.

24 hour water level measured on 9/21/2009 prior to drilling. Borehole was at a
depth of 146.2 feet.
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Core Photographs North Anna 3 Project

Boring M-12 MACTEC Project No. 6468-09-2473
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Core Photographs North Anna 3 Project
Boring M-12 MACTEC Project No. 6468-09-2473
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