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

AMACTEC

GEOTECHNICAL BORING LOG
Prepared By TJ T

Date_(2.}) bjag

Checked By [M@AA_

Date "bll,lawq ,

SHEET 1 OF 3

BECHTEL PROJECT NO.: 25161

| MACTEC PROJECT NO.: 6468-09-2473

COUNTY: Louisa, VA

| GEOLOGIST: A. Mwembeshi

SITE DESCRIPTION: North Anna 3 Project Supplement 2 DRILLER: R. Landeros/D. Reneau FLUID LEVEL (ft)
BORING NO.: M-19 DRILL METHOD: Mud Rotary/Rock Core | DRILL MACHINE: CME-550X (ATL) 0 HR. NA
GROUND ELEV.: 280.4ft  (NAVD88)| NORTHING: 3,910,053 US ft (NAD83)| EASTING: 11,685,856 US ft (NAD83) | 24 HR. 19.0

TOTAL DEPTH: 151.4 t | SAMPLE METHODS: ASTM D 1586-08a; 2488-09a; 2113-08; 6032-08 !ROD TYPE: AWJ iHAMMER (ID):140-Ib. Auto (MEC-05)

DATE STARTED: 9/23/09 | COMPLETED: 9/29/09 | HOLE DIA.: 3" | CASING DEPTH: 66.5 ft ICORE SIZE: NQ3 IBITS USED: 2-7/8" Tri-Cone

ELEV. |DEPTH BLOW COUNT BLOWS PER FOOT SAMP. é Son NGO DESCRIPEIEN
(ft) (f) | osft | 05ft | 05ft | O 20 40 60 80 100} NO. | Aol G
2804 Ground Surface 280.4 0.0
T No sampling from 0.0 to 9.8 feet due to soft dig
T utility ciearance by Dominion Personnel
2706 L 98 08
-+ 4 2 2 $8-1 RESIDUAL SOIL: Silty SAND (SM), brownish
2681 T 12.3 yellow (10YR 6/6), very loose, moist, fine to
2 1 3 552 coarse grained sand, relict rock fabric
T 12.5 ft: Wet
265.6 + 14.8
-+ 2 2 3 $8-3 14.8 ft: Very pale brown (10YR 7/3), loose
2621 T 18.3
T 3 2 2 $54 18.5 ft: Very loose
2571 1 23.3
1 3 3 4 SS-5 23.3 ft: Very pale brown (10YR 7/4), loose,
1 moist
2521 T 28.3
1 3 4 6 $S-6 28.3 ft: Light brownish gray (10YR 6/2), little
+4 mica
2471 T 33.3
1 4 5 8 Ss-7 33.3 ft: Very pale brown (10YR 7/3), medium
=L dense
2421 T 38.3
1 6 7 10 $8-8 38.3 ft: Light brownish gray (10YR 6/2), fine to
iR medium grained sand, trace mica
2371 T 43.3
1 7 10 18 §S-9 43.3 ft: Very pale brown (10YR 7/3), fine to
- coarse grained sand, few quartz rock
1 fragments
2321 T 48.3
1 10 13 17 SS-10 48.3 ft: Very pale brown (10YR 7/4)
227.1 | 53.3
1 10 12 15 Ss-11
2221 | 583
1 19 25 31 $s-12 58.3 ft: Very dense, little mica
2171 T 63.3
1 21 28 37 5513
T 66.6
2121 T 68.3 HARD ROCK: Light gray and brown,
- . 55 150/0.3 5577 moderately weathered to fresh, very close to
T ’ moderately close fracturing, moderately hard to
- hard, BIOTITE QUARTZ GNEISS with zones
T of WEATHERED ROCK: BIOTITE QUARTZ
207.4 1+ 73.0 GNEISS
T 50/0.0 SS-15
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NORTH ANNA 3 BORE NORTH ANNA 3 PROJECT.GPJ NORTH ANNA 3.GDT 12/3/09

ZMACTEC

GEOTECHNICAL BORING LOG

SHEET 2 OF 3

BECHTEL PROJECT NO.: 25161

l MACTEC PROJECT NO.: 6468-09-2473

COUNTY: Louisa, VA

I GEOLOGIST: A. Mwembeshi

SITE DESCRIPTION: North Anna 3 Project Suppiement 2

DRILLER: R. Landeros/D. Reneau

FLUID LEVEL (ft)

BORING NO.: M-19

DRILL METHOD: Mud Rotary/Rock Core

DRILL MACHINE: CME-550X (ATL)

0 HR. NA

GROUND ELEV.: 280.4 ft

(NAVDSS)

NORTHING: 3,910,053  US ft (NAD83)

EASTING:

11,685,856

US ft (NAD83) | 24 HR. 19.0

TOTAL DEPTH: 151.4ft I SAMPLE METHODS: ASTM D 1586-08a; 2488-09a; 2113-08; 6032-08 lROD TYPE: AWJ I HAMMER (ID):140-Ib. Auto (MEC-05)

DATE STARTED: 9/23/09 ICOMPLETED: 9/29/09 | HOLE DIA.: 3" [CASING DEPTH: 66.5 ft ’CORE SIZE: NQ3 IBITS USED: 2-7/8" Tri-Cone

ELEV. |DEPTH BLOW COUNT BLOWS PER FOOT SAMP. (|3 AR
(ft) (f) | 05ft | 0.5ft | 05ft | O 20 40 60 80 190] NO. | ol G
205.6 Continued from previous page
L " 2020 784
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N

LZNL N L L Y L L L L L L L O LB B Y I

HARD ROCK: Light gray and light brownish
gray, slightly weathered to fresh, very close to
wide 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 12/3/09

ZMACTEC

GEOTECHNICAL BORING LOG

SHEET 3 OF 3

BECHTEL PROJECT NO.: 25161

| MACTEC PROJECT NO.: 6468-09-2473 | COUNTY: Louisa, VA | GEOLOGIST: A. Mwembeshi

SITE DESCRIPTION: North Anna 3 Project Supplement 2

DRILLER: R. Landeros/D. Reneau

FLUID LEVEL (ft)

BORING NO.: M-19

DRILL METHOD: Mud Rotary/Rock Core | DRILL MACHINE: CME-550X (ATL) 0 HR. NA

GROUND ELEV.: 280.4 ft (NAVDS88) | NORTHING: 3,910,053  US ft (NAD83)| EASTING:

11,685,856 US ft (NAD83) | 24 HR. 19.0

TOTAL DEPTH: 151.4 ft ‘ SAMPLE METHODS: ASTM D 1586-08a; 2488-09a; 2113-08; 6032-08 ‘ROD TYPE: AWJ l HAMMER (ID):140-Ib. Auto (MEC-05)

DATE STARTED: 9/23/09 | COMPLETED: 9/29/09 | HOLE DIA.: 3" I CASING DEPTH: 66.5 ft ICORE SIZE: NQ3 IBITS USED: 2-7/8" Tri-Cone
ELEV. | DEPTH BLOW COUNT L

(ft)

(ft) 0.5ft | 0.5ft | 0.5ft

BLOWS PER FOOT SAMP.
40 60 80 100 NO.

o
N
S

MOl

O
G

SOIL AND ROCK DESCRIPTION

130.8

| 129.0

151.4

| S VTV |RT O i S RS S IARASRRRR IARS SERN AARE HRRE AR

Tttt Tt

PR TR SRR TN [N SN SN ST SN AN ST SN T SN NN SN TN TN T S S S S
| SR, JSUESURRERL SOF 3SR JHOY) EERN FIESH! SHEH S WEANY (RS NERN) PN TRSH PR IR SN TN RO TEM S PR )

P

' PRI ST TO ST ST SO S TN N RN PRI T S NS N R
L S L L T L O O Y I A B B
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Boring and coring terminated at 151.4 feet.

Boring closed by tremie method with
cement-bentonite grout.

24 hour water level measured on 9/29/2009
prior to drilling. Borehole was at a depth of
138.6 feet.

NOTE: Began coring at 66.6 ft after boring was
advanced by mud rotary to 73.0 ft and casing
was set at 66.5 ft. SPT sample SS-14
collected at 68.3 ft indicates the roller cone had
"walked off" along a weathered fracture zone,
as well as difficulty noted by rig geologist
advancing SPT sampler to 73.0 ft for SS-15.
Core recovery of HARD ROCK from 66.6 ft to
78.4 was 100%, with weathering noted along
fractures/joints supporting this conclusion.
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NORTH ANNA 3 CORE NORTH ANNA 3 PROJECT.GPJ NORTH ANNA 3.GDT 12/3/09

AMACTEC

GEOTECHNICAL CORING LOG

SHEET 1 OF 2

BECHTEL PROJECT NO.: 25161

| MACTEC PROJECT NO.: 6468-09-2473 | COUNTY: Louisa, VA | GEOLOGIST: A. Mwembeshi

SITE DESCRIPTION: North Anna 3 Project Supplement 2 DRILLER: R. Landeros/D. Reneau FLUID LEVEL (ft)
BORING NO.: M-19 DRILL METHOD: Mud Rotary/Rock Core | DRILL MACHINE: CME-550X (ATL) 0 HR. NA
GROUND ELEV.: 280.4ft (NAVDS88) NORTHING: 3,910,053 US ft (NAD83) EASTING: 11,685,856 US ft (NAD83), 24 HR. 19.0
TOTAL DEPTH: 151.4 ft SAMPLE METHODS: ASTM D 1586-08a; 2488-09a; 2113-08; 6032-08 J HAMMER (ID): 140-Ib. Auto (MEC-05)
DATE STARTED: 9/23/09 COMPLETED: 9/29/09 ICASING DEPTH: 66.5 ft | CORE BARREL TYPE: Wireline NQ3 Triple Tube, series 6 & 10 bits
ELEV. |DEPTH| RUN | DRLL RN <51 samp. Feey s L
: RATE | REC.| RQD * | REC. | RQD | g DESCRIPTION AND REMARKS
(ft) @ @O iy | DO NO BB g
Begin Coring @ 66.6 ft
2138| 66.6] 2.1 | 422711 [ (21) | (21) | RUN1T {(11.8)](10.7) L 2136 HARD ROCK: Light gray and brown, moderately weathered to fresh, very close 060
241.7 687 3:37 100% | 100% 8514 100% | 91% - to moderately close fracturing, moderately hard to hard, BIOTITE QUARTZ
5.0 % 5.0) | 39) “Rons~ L GNEISS with zones of WEATHERED ROCK: BIOTITE QUARTZ GNEISS
21 100% | 78% — (1 joint at 0°, open with orange staining; 1 joint at 45°, open with orange
g:gg i~ staining)
: B (12 joints at15-45°, open, moderately weathered with trace orange staining)
260D oo [T T s r Note: Recovered 0.5 ft of RUN 1 with RUN 2
: =57 100% | 100% RUN 3 - (3 joints at 15-30°, open with trace orange staining; 1 joint at 45°, open)
4:%% L Note: Recovered 0.5 ft of RUN 2 with RUN 3
5t
2020| 784 Faits 202.0 78.4
5.0 T4 (5.0) | (3.8) | RUN4 [(73.0)((70.1) a HARD ROCK: Light gray and light brownish gray, slightly weathered to fresh,
6:01 100% | 76% 100% | 96% L. very close to wide fracturing, moderately hard to hard, BIOTITE QUARTZ
6:26 . GNEISS
197.0 83.4 i;gg C (7 joints at 15-45°, open with iron staining; 0.5 ft thick quartz vein at 80.7 feet)
51 4:15 (5.1) | (45) | RUNS . (9 joints at 30-45°, open with orange staining; 2 joints at 75°, open)
423 100% | 88% -
4:45
451 N
191.9 88.5 7:02/1.1 L
5.1 323 (5.1) | (5.1) | RUN®& L (2 joints at 45°, open; 2 joints at 75°, open)
3:28 100% | 100% .
3:39 L
332 N
186.8 93.6 34111 L
5.0 337 (5.0) | (46) | RUN7 - (2 joints at 30-45°, open; 0.5 ft thick quartz vein from 93.6-94.1 feet)
212 100% | 92% —
2:41 L
2:28 L
181.8 98.6 2:31 L
5.0 2:39 (6.0) | (6.0) | RUNB L (3 joints at 30-40°, tight)
317 100% | 100% —
355 -
3:48 =
176.8| 103.6 4:.09 -
50 | 427 | (5.0)] (5.0)| RUNO B (1 joint at 45°, tight)
728 1100% | 100% > L
4:58 B
5:20 L
171.8| 108.6 5:23 L
5.0 3:20 (5.0) | (5.0) | RUN 10 L (No Joints)
gfgg 100% | 100% — Note: Recovered 0.1 ft of RUN 9 with RUN 10
3:44 =
166.8| 113.6 4:.08 L
5.0 3:38 (5.0) | (4.9) | RUN 11 - (2 joints at 45°, tight with trace orange staining)
410 100% | 98% -
4:05 "
3:58 L
161.8| 118.6 420 -
5.0 2:25 (5.0) | (5.0) | RUN 12 - (No Joints)
gigg 100% | 100% — Note: Recovered 0.2 ft of RUN 11 with RUN 12
3145 .
156.8| 123.6 4.02 L
5.0 4.08 (5.0) | (5.0) | RUN 13 19 (No Joints)
6:15 100% | 100% -
6:01 L
6:34 i
151.8] 128.6 6:45 L
5.0 7:22 (5.0) | (5.0) | RUN 14 2 (No Joints)
7:20 100% | 100% —
3:49 o
428 2
146.8| 133.6 4:57 L
5.0 300 | (5.0) | (5.0) | RUN15 L (3 joints at 45-60°, tight)
1:55 100% | 100% -
1:59 8
2:46 A
141.8| 138.6 2:57 L
5.0 2:31 (5.0) | (4.4) | RUN 16 L (8 joints at 30-45°, open with orange and biack staining; 1 joint at 75°, open with
2«? 100% | 88% - orange and black staining; 0.2 ft thick quartz vein at 141.0 feet)
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NORTH ANNA 3 CORE NORTH ANNA 3 PROJECT.GPJ NORTH ANNA 3.GDT 12/3/09

A MACTEC

GEOTECHNICAL CORING LOG

SHEET 2 OF 2

BECHTEL PROJECT NO.: 25161

] MACTEC PROJECT NO.: 6468-09-2473 | COUNTY: Louisa, VA ‘ GEOLOGIST: A. Mwembeshi

SITE DESCRIPTION: North Anna 3 Project Supplement 2 DRILLER: R. Landeros/D. Reneau FLUID LEVEL (ft)
BORING NO.: M-19 DRILL METHOD: Mud Rotary/Rock Core | DRILL MACHINE: CME-550X (ATL) 0 HR. NA
GROUND ELEV.: 280.41ft (NAVDS88)| NORTHING: 3,910,053 US ft (NAD83) EASTING: 11,685,856 US ft (NAD83)] 24 HR. 19.0
TOTAL DEPTH: 151.4ft SAMPLE METHODS: ASTM D 1586-08a; 2488-09a; 2113-08; 6032-08 HAMMER (ID): 140-lb. Auto (MEC-05)

DATE STARTED: 9/23/09

COMPLETED: 9/29/09 |CASlNG DEPTH: 66.5 ft LCORE BARREL TYPE: Wireline NQ3 Triple Tube, series 6 & 10 bits

DRILL RUN SAMP STRATA L
E'Zf'f)v ' DE(th’)T H F‘E%N RATE Rét)c- ROD ool R@)C‘ R@)D 0 DESCRIPTION AND REMARKS
(Min/ft) A % i % % | G
Continued from previous page
4:26 L HARD ROCK: Light gray and light brownish gray, slightly weathered to fresh,
136.8! 143.6 4:49 L very close to wide fracturing, moderately hard to hard, BIOTITE QUARTZ
5.0 4:38 (5.0) | (5.0) | RUN17 L GNEISS (continued)
5:3; 100% | 100% — (2 joints at 45°, open with trace clay)
41 -
2:21 a
131.8] 1486 235 L
2.8 2:43 (2.8) | (2.8) | RUN 18 L (1 joint at 60°, open with trace clay)
313 1100% | 100% L
129.0| 151.4 3:100.8 i e 1290 1514

|III|IIIIIIII!II|1I||IIlI|T1Tf||f||'|||Il|l||||f||‘|llllllllll|l

Boring and coring terminated at 151.4 feet.
Boring closed by tremie method with cement-bentonite grout.

24 hour water level measured on 9/29/2009 prior to drilling. Borehole was at a
depth of 138.6 feet.

NOTE: Began coring at 66.6 ft after boring was advanced by mud rotary to 73.0
ft and casing was set at 66.5 ft. SPT sample SS-14 collected at 68.3 ft
indicates the roller cone had "walked off" along a weathered fracture zone, as
well as difficulty noted by rig geologist advancing SPT sampler to 73.0 ft for
SS-15. Core recovery of HARD ROCK from 66.6 ft to 78.4 was 100%, with
weathering noted along fractures/joints supporting this conclusion.
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Core Photographs
Boring M-19

North Anna 3 Project
MACTEC Project No. 6468-09-2473

NorTu ANNA—B (I)nru:r "
G468~ 01-247¢

a-n oS (0t 83 30
Box 1 hl(“"hn“f)
Deprus: Gl o B34 St Aot 3 (1 5 T048)

fens (T8a b uaw). | 3 300 L)

e g b B0t i ey wh i

Norts Anna 3 forecr
646%-09- 272
g l,ﬂr« R (385 RAS.LW) |10 (wid)

PP ot T g5 aop 300 | S0 00)
e

Nogte Awwa 5 fhosecr

w
4 68-09-2473 R
Reeq (s = 13665) 4o (5D
=i Rerefistt b 11846)| 54 (00)
for > Attt » 186D\ agniaed)
T ustlsgie D {52k Lo ermms

Dertes: 103.6 by 13-4 G

Vg

g T RS i T ARy ) B R e
3 P BB e i P 8 e i P et B s Bty bl 2SS

6469-89-2473

M3

Box 4

Deens: 1238 o 4365k

15 (1300 188.
N

i (en34)

.,

M-19 —-Box 4

Volume 1, Revision 0

Page 128 of 542

DCN NAP307



Core Photographs

Boring M-19
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