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

GEOTECHNICAL BORING LOG
Prepared By -] J Date_ /2]06¢ )0 ‘!

p ,

JMACTEC Checked By MAA Date 121 L |69
SHEET 1 OF 3

BECHTEL PROJECT NO.: 25161 [ MACTEC PROJECT NO.: 6468-09-2473 | COUNTY: Louisa, VA 1 GEOLOGIST: B. Mabie

SITE DESCRIPTION: North Anna 3 Project Supplement 2 DRILLER: D. Rhodes/K. Guy FLUID LEVEL (ft)

BORING NO.: M-28 DRILL METHOD: Mud Rotary/Rock Core | DRILL MACHINE: CME-45C Track (RAL) 0 HR. NA

GROUND ELEV.: 308.2ft  (NAVD88) | NORTHING: 3,909,636 US ft (NAD83)| EASTING: 11,685,672 US ft (NAD83) | 24 HR. 245

TOTAL DEPTH: 150.0 ft l SAMPLE METHODS: ASTM D 1586-08a; 2488-09a; 2113-08; 6032-08 |ROD TYPE: AWJ ’HAMMER (ID):140-lb. Auto (MEC-12)

DATE STARTED: 9/10/09 ‘COMPLETED: 9/13/09 | HOLE DIA.: 3" ICASING DEPTH: 21.6 ft |CORE SIZE: NQ3 [BITS USED: 2-7/8" Tri-Cone
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SOIL AND ROCK DESCRIPTION
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= BIOTITE QUARTZ GNEISS - Not sampled — —3%

No sampling from 0.0 to 7.6 feet due to soft dig
utility clearance by Dominion Personnel

7.6

RESIDUAL SOIL: Well Graded SAND (SW), o1
—yellowish brown (10YR 5/8), loose, wet, fine to — =]

coarse grained sand, trace of organic matter, |

RESIDUAL SOIL: Silty SAND (SM), brownish

yellow (10YR 6/6), medium dense, moist, fine

to coarse grained sand, trace mica, relict rock

fabric

12.8 ft: Very pale brown (10YR 7/3), dense

15.6 ft: Very dense

21.0 ft: Hard drilling
WEATHERED ROCK: Severely weathered
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HARD ROCK and WEATHERED ROCK:
BIOTITE QUARTZ GNEISS (SPT Refusal with
no penetration)

HARD ROCK and WEATHERED ROCK: Light
gray to light brown, with orange staining,
severely to moderately weathered, with slightly
weathered zones, very close to moderately
close fracturing, medium hard to moderately
hard, BIOTITE QUARTZ GNEISS
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HARD ROCK: Light gray with orange staining,
slightly weathered to fresh, close fracturing,
moderately 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

A MACTEC

GEOTECHNICAL BORING LOG

SHEET 2 OF 3
BECHTEL PROJECT NO.: 25161 ] MACTEC PROJECT NO.: 6468-09-2473 | COUNTY: Louisa, VA I GEOLOGIST: B. Mabie
SITE DESCRIPTION: North Anna 3 Project Supplement 2 DRILLER: D. Rhodes/K. Guy FLUID LEVEL (ft)
BORING NO.: M-28 DRILL METHOD: Mud Rotary/Rock Core | DRILL MACHINE: CME-45C Track (RAL) 0 HR. NA
GROUND ELEV.: 308.2 ft (NAVDSS) | NORTHING: 3,909,636  US ft (NAD83)| EASTING: 11,685,672 US ft (NAD83) | 24 HR. 24.5

TOTAL DEPTH: 150.0 ft | SAMPLE METHODS: ASTM D 1586-08a; 2488-09a; 2113-08; 6032-08 |ROD TYPE: AWJ l HAMMER (ID):140-lb. Auto (MEC-12)
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DATE STARTED: 9/10/09 [COMPLETED: 9/13/09 | HOLE DIA.: 3" | CASING DEPTH: 21.6 ft ’CORE SIZE: NQ3 IBITS USED: 2-7/8" Tri-Cone
L

SOIL AND ROCK DESCRIPTION
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PR RIS NN TT ST SO TN SRS ST S S
L N N R S N S R N N B B R B |

P [EENENWESTISSIN [N (ST
Tttt

ORI WS T S PR ST R T
L L L L L L L

PR (R ST ST SR N SO S St PRI T T [T TR S S (U 1O
LU L L T D D D A A B

2332

223.2

HARD ROCK: Light to dark gray, moderately to o

slightly weathered, close fracturing, moderately
hard, QUARTZ BIOTITE GNEISS

85.0

203.2

HARD ROCK: Light gray to gray, with orange
staining, moderately to slightly weathered,
close fracturing, moderately hard to hard,
BIOTITE QUARTZ GNEISS

105.0

188.2

HARD ROCK: Light gray to gray, with orange
staining, moderately to slightly weathered,
close to very close fracturing, moderately hard
to hard, BIOTITE QUARTZ GNEISS with
zones of WEATHERED ROCK: BIOTITE
QUARTZ GNEISS

120.0

llllII'IIlIIIIII|||IIIIIIlllllllllllllI|l||||lllllllll‘(

LN L L L L L LI

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

BORING NO.: M-28

DRILL METHOD: Mud Rotary/Rock Core

DRILL MACHINE: CME-45C Track (RAL)

GROUND ELEV.:

308.2 ft

(NAVD88) | NORTHING:

3,909,636

US ft (NADS3)

EASTING:

11,685,672

FLUID LEVEL (ft)
0HR. NA
US ft (NAD83) | 24 HR. 245

TOTAL DEPTH: 150.0 ft I SAMPLE METHODS: ASTM D 1586-08a; 2488-09a; 2113-08; 6032-08 |ROD TYPE: AWJ IHAMMER (ID):140-Ib. Auto (MEC-12)

DATE STARTED: 9/10/09 l COMPLETED: 9/13/09 | HOLE DIA.: 3" | CASING DEPTH: 21.6 ft |CORE SIZE: NQ3 JBITS USED: 2-7/8" Tri-Cone

ELEV. |DEPTH BLOW COUNT BLOWS PER FOOT SAMP. v L
20 20 60 80 £l SOIL AND ROCK DESCRIPTION
(ft) (f) | 0.5ft | 0.5ft | 0.5ft ] ! ! ! NO. | /Mol 6
Continued from previous page
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Boring and coring terminated at 150.0 feet.

Boring closed by tremie method with
cement-bentonite grout.

24 hour water level measured on 9/13/2009
prior to drilling. Borehole was at a depth of
115.0 feet.
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NORTH ANNA 3 CORE NORTH ANNA 3 PROJECT.GPJ NORTH ANNA 3.GDT 12/16/09

ZMACTEC

GEOTECHNICAL CORING LOG

SHEET 1 OF 2

BECHTEL PROJECT NO.: 25161 | MACTEC PROJECT NO.: 6468-09-2473 | COUNTY: Louisa, VA l GEOLOGIST: B. Mabie
SITE DESCRIPTION: North Anna 3 Project Supplement 2 DRILLER: D. Rhodes/K. Guy FLUID LEVEL (ft)
BORING NO.: M-28 DRILL METHOD: Mud Rotary/Rock Core | DRILL MACHINE: CME-45C Track (RAL) 0 HR. NA
GROUND ELEV.: 308.2ft (NAVDS88)| NORTHING: 3,909,636 US ft (NAD83) EASTING: 11,685,672 US ft (NAD83), 24 HR. 24.5
TOTAL DEPTH: 150.0 ft SAMPLE METHODS: ASTM D 1586-08a; 2488-09a; 2113-08; 6032-08 | HAMMER (ID): 140-lb. Auto (MEC-12)
DATE STARTED: 9/10/09 COMPLETED: 9/13/09 ]CASING DEPTH: 21.6 ft I CORE BARREL TYPE: Wireline NQ3 Triple Tube, series 6 bit
ELEV. |DEPTH| RUN | DR RN 5] savp. [reetrop] L
- RATE | REC. | RQD | REC. [ RAD | o DESCRIPTION AND REMARKS
(ft) (ft) (ft) (Minf) Q/? Q‘/ﬁ) NO. (,f? qg G
Begin Coring @ 24.2 ft
2840 242 0.8 | N=50001(0.8) ] (0.8) \_RUN1 J(10.6)| (6.9) N@lL “°*" HARD ROCK and WEATHERED ROCK: Light gray to light brown, with orange 242
283 2} 25 01 5.0 2908 A100%/\100%)/ RUNZ | 56% | 37% Di=L staining, severely to moderately weathered, with slightly weathered zones, very
g:gg 11.9) | (1.6) <;_ close to moderately close fracturing, medium hard to moderately hard, BIOTITE
T2 | 38% | 32% == QUARTZ GNEISS
278.2 30.0 (1)%3 g- (Several fractures at 80-90°, 1 joint at 70°, open)
50 [T 728 1(26) | (1.9) | RUN3 2: (3 joints at 30-50°, tight; 1 joint at 80°, tight)
2:32 52% | 38% S_
2:08 1
2:02 i
2732| 350 239 «é‘
5.0 2:48 (3.4) | (1.8) | RUN4 i (Abundant open fractures 20-60° and 80-80°)
206 | 68% | 36% g_
1:58 =
2115 I
268.2| 400 2:00 £y
3.0 2:30 (1.9) | (0.8) | RUN5 =1 (Abundant open fractures 0-90°)
239 | 63% | 27% >/§‘
265.2 43.0 6:34 | 2652 43.0
2.0 2:43 (2.0) | (1.9) | RUNB |(31.6)|(27.6) B HARD ROCK: Light gray with orange staining, slightly weathered to fresh, close
263.2 45.0 2:56 100% | 95% 99% | 86% i fracturing, moderately hard to very hard, BIOTITE QUARTZ GNEISS
50 | 8% aoy|@oy | RUNT i (2 joints at 20-30°, tight)
304 98% | 80% = (2 joints at 0°, tight; 5 joints at 20-50°, tight to open)
3:07 T
258.2 50.0 3:36 i
5.0 4:38 (4.8) | (4.7) | RUNB i (4 joints at 20-60°, tight to open; vertical fractures at 80-30°)
5:16 96% | 94% L
4:49
5:18 T
253.2 55.0 5:23 i
5.0 3:46 (5.0) | (5.0) | RUN9 B (4 joints at 40-50°, tight; 1 joint at 70°, open)
343 100% | 100% i
3:49 B
4:42 —
248.2 60.0 5:32 B
5.0 517 (5.0) | (3.0) | RUN 10 i (5 joints at 30-40°, open; 3 joints at 60-70°, open; 1 joint at 80-90°, open; all with
31‘212 100% | 60% <_ orange staining)
4:48 T
243.2 65.0 6:32 B
5.0 413 (5.0) | (4.2) | RUN 11 <’ (4 joints at 20-40°, open; 3 joints at 70-80°, tight)
3:45 100% | 84% i
3:48 r
3:50 —
238.2 70.0 4:39 '
4.0 4:06 (3.9) | (3.2) | RUN 12 i (2 joints at 20-30°, open; 4 joints at 40-50°, open; 1 joint at 80°, open; all with
gigz 98% | 80% R orange staining)
2342 74.0 3:38 —
2332 5 1.0 3:26 (1.0) | (0.8) | RUN 13 [ 2332 (1jointat 80°, open with trace clay and orange staining) 75.0
5.0 2:50 100%/\ 80% /| RUN 14 | (9.0) | (8.4) : \(5 joints at 30-40°, tight to open) /
g;gg (4.0) | (3.6) 90% | 84% | HARD ROCK: Light to dark gray, moderately to slightly weathered, close
207 80% | 72% = fracturing, moderately hard, QUARTZ BIOTITE GNEISS
228.2 80.0 2:24 i
5.0 2:31 (5.0) | (4.8) | RUN 15 B (7 joints at 20-50°, tight to open; 1 joint at 90°, open with trace clay)
1:48 100% | 96% i
2:04 B
2:21 —
2939 85.0 2:16 L 223.2 85.0
5.0 2:33 (4.6) | (4.0) | RUN16 [(18.2)](15.2) i HARD ROCK: Light gray to gray, with orange staining, moderately to slightly
2:54 92% | 80% 91% | 76% i weathered, close fracturing, moderately hard to hard, BIOTITE QUARTZ
326 N GNEISS
sl g o i (4 joints at 70-80°, tight to open)
3.0 2:46 (2.9) | (2.1) | RUN17 " (Abundant high angle fractures at 70-90°)
2:23 97% | 70% i Recovered 0.3 ft of RUN 17 with RUN 18
215.2 93.0 318 B
20 3:06 (2.0) | (2.0) | RUN 18 B (1 joint at 90°, tight)
213.2 95.0 3:20 100% | 100% N Recovered 0.3 ft of RUN 18 with RUN 19
5.0 317 (5.0) | (4.3) RUN 19 B (10 joints at 50-60°, tight to open)
Zfé 100% | 86% i Recovered 0.3 ft of RUN 18 with RUN 19
3:12 —
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NORTH ANNA 2 CORE NORTH ANNA 3 PROJECT.GPJ NORTH ANNA 3.GDT 12/16/09

ZMACTEC

GEOTECHNICAL CORING LOG

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-28 DRILL METHOD: Mud Rotary/Rock Core | DRILL MACHINE: CME-45C Track (RAL) 0 HR. NA
GROUND ELEV.: 308.2ft (NAVD88)| NORTHING: 3,909,636 US ft (NAD83)| EASTING: 11,685,672 UsS ft (NAD83) 24 HR. 24.5
TOTAL DEPTH: 150.0 ft SAMPLE METHODS: ASTM D 1586-08a; 2488-09a; 2113-08; 6032-08 ‘ HAMMER (ID): 140-lb. Auto (MEC-12)
DATE STARTED: 9/10/09 COMPLETED: 9/13/09 |CASING DEPTH: 21.6 ft I CORE BARREL TYPE: Wireline NQ3 Triple Tube, series 6 bit
ELEV. |DEPTH| Run | DRILL R 51 SAWP. reetran &
' RATE | REC. | RQD | REC. | RAD | o DESCRIPTION AND REMARKS
(ft) (ft) (ft) (Min/ft) ﬁ,f? Q‘? NO. Qg) (,2) G
Continued from previous page
2082 1000 237 : HARD ROCK: Light gray to gray, with orange staining, moderately to slightly
5.0 2:27 (3.7) | (2.8) | RUN20 B weathered, close fracturing, moderately hard to hard, BIOTITE QUARTZ
2:33 74% | 56% B GNEISS (continued)
fj‘; N (6 joints at 50-60°, open)
203.21  105.0 2:03 ™ 203.2 105.0
4.6 3:23 (2.2) | (1.0) | RUN21 | (7.6) | (3.6) B HARD ROCK: Light gray to gray, with orange staining, moderately to slightly
2:40 48% | 22% 51% | 24% | weathered, close to very close fracturing, moderately hard to hard, BIOTITE
2:35 B QUARTZ GNEISS with zones of WEATHERED ROCK: BIOTITE QUARTZ
1:48 B GNEISS
1986/ 109.6 3:26/0.6 » - . .
1982 11004 0.4 A—7202 A (0.1) | (0.0) p RUN22 / - (4 joints at 30-50°, open with trace clay)
50 | 215 |\25% [\ 0% || RUN23 = (6 joints at 30-50°, open)
1.52 1.3) | (0.4 B
2% | b | G -
1932 1150 416 i
4.0 T3 | (3.5) | (22) | RUN24 - (6 joints at 40-50°, tight top open with orange staining and clay; 2 joints at 60°,
g:m 88% | 55% B open with trace clay and orange and brown staining)
:37
189.2] 119.0 3:30 —
188.21 120 1.0 3.03 (0.5) | (0.0) | RUN 25 1882 (1 joint at 50°, open with trace orange staining) 120.0
5.0 5520 50% )\ 0% | RUN26 (2961) (26&8) B HARD ROCK: Gray with orange staining, moderately to very slightly weathered,
32? (43) | (33) 97% | 89% B close fracturing, moderately hard to hard, BIOTITE QUARTZ GNEISS
317 86% | 66% — (3 joints at 10-20°, open with trace clay and orange staining; 3 joints at 50-60°,
1832 1250 312 - tight to open with clay and orange staining)
5.0 2:57 (4.8) | (4.5) | RUN27 T (3 joints at 10-20°, tight with trace orange staining; 3 joints at40-50°, tight to
2:41 96% | 90% I open with orange staining; 3 joints at 60-70°, tight to open with trace orange
247 B staining)
2:45
178.2{ 130.0 3:23 B
50 2:51 (5.0) | (4.8) | RUN28 i (7 joints at 40-50°, tight to open with trace orange staining)
3:07 100% | 96% B
317
412 —
173.2| 135.0 3:03 -
5.0 325 (5.0) | (4.7) | RUN29 i (4 joints at 30-40°, tight to open with orange staining; 2 joints at 60-70°, open to
g;’; 100% | 94% i tight with trace clay and brown staining)
318 -
168.2| 140.0 3:23 B
5.0 3:06 (5.0) | (4.6) | RUN 30 i (5 joints at 20-30°, tight to open with orange staining; 1 joint at 80°, open)
2:56 100% | 92% B
2:53 <
2:48 —
163.2| 145.0 2:45 i
5.0 303 (5.0) | (4.9) | RUN31 i (4 joints at 30-40°, tight to open; 2 joints at 80°, tight with trace clay)
2:26 100% | 98% L
3:00
2:49 —
158.2| 150.0 3:02 [ _158.2 150.0
i Boring and coring terminated at 150.0 feet.
L Boring closed by tremie method with cement-bentonite grout.
i 24 hour water level measured on 9/13/2009 prior to drilling. Borehole was at a
L depth of 115.0 feet.
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Volume 1, Revision 0

Core Photographs

North Anna 3 Project

Boring M-28 MACTEC Project No. 6468-09-2473
3 v
[wl < lm Ree Yo
—]__ ﬂ.;’bl—‘ﬂ'(“') oTl—.'-(_-d) 'o.r'z-o% )
o'h a0 (3(wh) @ ) L(32%) "
: i(50) 3487 /-8 (3%
ok w s FE BRI (. % 2k o
10 % ;’;‘; » 3’;.{‘1’?) 25" Uek) /e’ L(ﬁ/.‘)

R R S L L R R R R R T R R e Tt e o ey T o A

4 555500 qar(Wh)
S b S(5e) S oFUk)

oot Tee
g fohosss) ()
. b s o 0
fo (oo b 150 60) 5.0 (el

Fon \

do'(Bo%

‘l’?‘éf?v’/-)

s0'( yncv'/-,\ - |
39 (’"’L'./'§

R S S R S N L S S R S s ey

M-28 — Box 2 —
! Pun Deprt Pee
— S Pec. Zap

] sor wPE6D) ST gz (8%)

21 20 b No(te) 398N 320 L%o’l-g

E] Ao Z g“'%“") 4:: 0;{% saFt (< fza’j 3

‘b 80550, 0" (el 3R (7%
B B50FE § Z; o $5000)  go' ((po%) S 8FE e 90% )

-

il A WL

M-28~ Box 3

&! Pec .
wl) i)
14C30)  2u (7R

.............
...............

M-28 — Box 4

Page 154 of 542

DCN NAP307



Core Photographs
Boring M-28

North Anna 3 Project

MACTEC Project No. 6468-09-2473
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