GEOTECHNICAL BORING LOG

NORTH ANNA COL ..oRE NORTH ANNA COL DATA REPORT REV0.GPJ NORTH ANNA COL.GDT 1/19/07

SHEET 1 OF 1
MACTEC PROJECT NO.: 6468-06-1472 ’ COUNTY Louisa, VA l GEOLOGIST S.Lehman
SITE DESCRIPTION NORTH ANNA COL GROUND WATER (ft)
BORING NO. B-921 \ DRILL METHOD: Mud Rotary ‘ SAMPLE METHODS: SPT 0 HR. ND
COLLAR ELEV. 308.0 ft (NAVD88)\ NORTHING 3,909,680 Us ft (NADS3)[ EASTING 11,686,163 US ft (NAD83) 24 HR. ND
TOTAL DEPTH 73.9 1t ‘ DRILL MACHINE CME 55LC Track DRILLER: D. White HAMMER TYPE 140 Ibs Auto
DATE STARTED 9/8/06 ‘ COMPLETED 9/8/06 CORE BARREL TYPE: NA
ELEV. | DEPTH BLOW COUNT BLOWS PER FOOT sAvP. | L
o} SOIL AND ROCK DESCRIPTION
(ft) () | ostt | ost | osft |0 20 40 60 80 190 NO. | Aviol] G
308.0 Ground Surface 0.0
3065 + 15 Silty, fine to coarse SAND (SM), olive brown
S — 3 s 3 1 (2.5Y 4/3) to light olive brown (2.5Y 5/3), dry to
3045+ 35 moist, medium dense to loose, clayey (Fill)
1 4 3 2 921-2 5.0
3020 ] 6.0 T T Sandy CLAY (CL), olive (5Y 4/2), moist, |
L 2 4 5 921-3 medium stiff, contains organic debris (Residual
2995+ 85 995 Sol) o &
T 2 3 4 921-4 Silty SAND (SM), olive yellow (5Y 6/8), light
2070 T 11.0 olive brown (2.5Y 5/4) to olive brown (2.5Y
T 3 4 5 715 4/_4), moist to vyet, loose to. medium densg,
2045 135 micaceous, relict rock fabric (Residual Soil)
T 2 3 4 921-6
289.277 188
I 3 3 4 5207
284.271 23.8 X
I 3 4 6 9218
279.27 288
:: 9 9 10 921-9
274.27 338
: 7 [} 11 921-10
L Mo e ¥
4 Silty, fine SAND (SM), very dark grayish brown
269.2 + 38.8 (2.5Y 3/2), moist, dense to very dense, strong
I 8 12 23 o rock fabric (Residual Soil)
264.2°1 438
T 22 24 35 921-12
I R 1. |
259.2°1 4838 %_ Weathered Rock: Very dark grayish brown
T 50/0.1 92113 / =i (2.5Y 3/2), dry, very dense, severely
N AL weathered, soft, BIOTITE GNEISS
-
+ E//l-
254277 538 =
1 50/0.3 WFIET AT
+ ?._
249.27T 588 =
T 41 | 50/0.4 921-15 %Z
T D oes o8
T T Silty, fine SAND (SM), black (2.5Y 2.5/1) to
244277 63.8 — strong brown (7.5YR 5/6), moist, very dense,
T 25 35 35 921-16 NEN strong rock fabric (Residual Soif)
+ LR 2ats . e
T el Weathered Rock: Strong brown (7.5YR 5/6)
239.2T 68.8 5\,7“ with black and white, moist, very dense,
T 28 | 50/0.4 92117 ﬁ: severely weathered, BIOTITE GNEISS
T %’ 2362 g
I B Hard Rock: Black to very dark gray, mod.
234277 738 2341 severelv weathered. hard. BIOTITE GNEISS 73.9
50/0.1 921:18

Boring terminated at 73.9 ft in Hard Rock:
Moderately hard, QUARTZ-BIOTITE GNEISS



GEOTECHNICAL BORING LOG

SHEET 1 OF 1
MACTEC PROJECT NO.: 6468-06-1472 | COUNTY Louisa, VA | GEOLOGIST J. LAchewitz/M. Lear
SITE DESCRIPTION NORTH ANNA COL GROUND WATER (ft)
BORING NO. B-921A \ DRILL METHOD: Mud Rotary \ SAMPLE METHODS: UD/PITCHER BARREL O HR. ND
COLLARELEV. 3074 ft (NAVD88)‘ NORTHING 3,909,687 us ft (NAD83)\ EASTING 11,686,162 US ft (NAD83)] 24 HR. ND

TOTAL DEPTH 4041t ‘ DRILL MACHINE CME 550 ATV DRILLER: F. Cox HAMMER TYPE NA

NORTH ANNA COL bORE NORTH ANNA COL DATA REPORT REV0.GPJ NORTH ANNA COL.GDT 1/19/07

DATE STARTED  10/26/06 ’ COMPLETED 10/27/06 CORE BARREL TYPE: NA
ELEV. |DEPTH BLOW COUNT BLOWS PER FOOT SAMP. v L
o 20 40 50 0 100 (0] SOIL AND ROCK DESCRIPTION
() (@ | oot | osit | o5ft | € ‘ [ 1 : 00} NO. | mol| 6
307 4 Ground Surface 307.4 0.0
T b r No sampies due to utility clearance operations-
T | e o soft dig/ vac. truck excavation
T AR 2094 50
T 0 b Silty, fine to coarse SAND (SM), dark gray,
2974 ¢ 100 | | b u dark green, and white, moist, relict rock fabric
i T 921 A-UD-1, =
T bl L 921A-UD-1; Push from 10.0-12.0 ft; push
I R N pressure=900-1300 psi; recovery=0.9 ft
20290 T 145 | ] ] B
T p21A-UD-2) | 921A-UD-2: Push from 14.5-16.3 f{; push
L T I A - pressure=1200-1500 psi; recovery=1.7 ft
T e T 921A-UD-3: Push from 19.5-21.5 f; push
2879 | 195 | | | | oo S pressure=1200-1300 psi; recovery=1.8 ft
T 1 | | b 52 1AUD3) T
+ ST oo ) o 921A-UD-4: Push from 24.5-26.3 ft; push
-+ o - pressure=1200-1500 psi; recovery=1.8 it
2529 L 245 S = - 921A-UD-5: Push from 29.5-20.7 ft, push
T b b 3 pressure=1300-1700 psifweight of rig;
T 1 b e I~ recovery=0.9 ft; end of tube damaged-sample
T e L not retained for testing
2779 295 ..................... P
T 1 1 [9214-UD-5| R -Attempted shelby tube at 34.5 (refused)
T r 921A-PB-1: Advanced from 35.0-35.5 ft
5 B (Refused); recovery=0.5 ft
groalaso | | 1 B
=== | TR L 921A-PB-2: Advanced from 40.0-40.4 ft
T - (Refused); recovery=0.4 ft-sample not
—+ S oo — retained/not enough sample for testing
267.4 T 400 DR [ 2670 Y
1A-PB-

M
1

. PR B
it

e e
-ttt

PR
1

ll‘IllllIIII|IIIIIIIIIlIIlIII!lIIl

Boring terminated at 40.4 ft in Weathered
Rock: QUARTZ-BIOTITE GNEISS




NORTH ANNA COL sORE NORTH ANNA COL DATA REPORT REV0.GP] NORTH ANNA COL.GDT 1/19/07

GEOTECHNICAL BORING LOG

MACTEC

SHEET 1 OF 1
MACTEC PROJECT NO.: 6468-06-1472 | COUNTY Louisa, VA | GEOLOGIST J. Howard/S. Lehman
SITE DESCRIPTION NORTH ANNA COL GROUND WATER (ft)
BORING NO. B-922 & DRILL METHOD: Mud Rotary/Core \ SAMPLE METHODS: SPT/ICORE O HR. ND
COLLARELEV. 2713 1t (NAVDSB)‘ NORTHING 3,909,944 Us ft (NAD83)[ EASTING 11,686,233 US ft (NAD83) 24 HR. ND
TOTAL DEPTH 26.5 ft ‘ DRILL MACHINE CME 55LC Track DRILLER: D. White HAMMER TYPE 140 lbs Auto
DATE STARTED  9/29/06 ‘ COMPLETED 10/2/06 CORE BARREL TYPE: HQ 3 triple tube-wireline
ELEV. | DEPTH BLOW COUNT BLOWS PER FOOT SAMP. v L
o SOIL AND ROCK DESCRIPTION
{ft (0 | osft | o5t | 05t | 9 20 40 60 80 100 NO. | woi| 6
2713 Ground Surface 2713 0.0
598 1 15 7T Siity SAND (5M), pink (7.5YR 7/4) and reddish
i 3 3 15 o221 SN yellow (7.5YR 6/8), dry, medium dense to very
2675 L 38 : dense, relict rock fabric (Residual Soil)
55 L 58 23 26 28 62272 L
S L[ 2850 63
T 25 | 50103 S 3‘)//1 Weathered Rock: Orange gray, severely
2625 + 8.8 ?, weathered, BIOTITE-QUARTZ GNEISS
¥ 50/0.3 e =
260.1 T 11.2 E/,l
T 50/0.1 9225 ==
T é 2573 14.0

Hard Rock: Tan gray, moderately to very
slightly weathered, close to moderately close
fracturing, medium hard to hard,
BIOTITE-QUARTZ GNEISS

o \
T+
Fr i ! L I r I I T T 1

{2448 26.5
Boring and coring terminated at 26.5 ft in Hard
Rock: Hard, BIOTITE-QUARTZ GNEISS

PR
T

Boring abandoned at 26.5 ft due to rig in
contact with underground electrical utlity
energizing rig.
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NORTH ANNA COL CURE NORTH ANNA COL DATA REPORT REV0.GP} NORTH ANNA COL.GDT 1/19/07

GEOTECHNICAL CORING LOG

SHEET 1 OF 1

MACTEC PROJECT NO.: 6468-06-1472

| COUNTY Louisa, VA

| GEOLOGIST _J. Howard/S. Lehman

SITE DESCRIPTION NORTH ANNA COL GROUND WATER (ft)
BORING NO. B-922 l DRILL METHOD: Mud Rotary/Core , SAMPLE METHODS: SPT/CORE 0 HR. ND
COLLARELEV. 271.3 ft (NAVD88)‘ NORTHING 3,909,944 Us ft (NAD83)‘ EASTING 11,686,233 US ft (NAD83)| 24 HR. ND

TOTAL DEPTH 265 ft

‘ DRILL MACHINE CME 55L.C Track

DRILLER: D. White HAMMER TYPE 140 Ibs Auto

DATE STARTED  9/25/06

COMPLETED 10/2/08

CORE BARREL TYPE: HQ 3 triple tube-wireline

CORE SIZE HQ3 TOTAL RUN 152 ft
ELEV. |DEPT DRILL Rk AP, Frea e &
(ﬂ)v 1758 H R(%N RATE | REC [ RAD S |RESTRD | o DESCRIPTION AND REMARKS
oy | 9| P BEER AR
Begin Coring @ 11.3 ft
260.0 113l 52 115 (2.5) | (1.5) 1 @//_ Weathered Rock: Orange gray, severely weathered, BIOTITE-QUARTZ
2:00 0, 0 .
pibes 48% | 29% ‘?\)1._ 2573 GNEISS (continued) 140
1:15 I Hard Rock: Tan gray, moderately to very slightly weathered, close to moderately
254.8 16.5 1.451.2 B close fracturing, medium hard to hard, BIOTITE-QUARTZ GNEISS
5.0 2:00 (5.0) | (4.0) 2 - (1 joint at 60°, 2 joints at 20°, 1 joint at §°)
2:00 100% | 80% L
2:15 -
145 -
249.8 21.5 3:00 .
2.0 2:30 4.7) | (3.9 3 L (6 joints at 10°, 4 joints at 70°)
247.8 23.5 2:45 235% | 195% | 2478 235

Coring terminated at 26.5 ft in Hard Rock: Hard, BIOTITE-QUARTZ GNEISS

Boring abandoned at 26.5 ft due to rig in contact with underground electrical
utlity energizing rig.




Core Photographs North Anna COL
Boring B-922 MACTEC Project No: 6468-06-1472
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GEOTECHNICAL BORING LOG

SHEET 1 OF 2

MACTEC PROJECT NO.: 6468-06-1472 ' COUNTY Louisa, VA | GEOLOGIST B. Deobald

SITE DESCRIPTION NORTH ANNA COL GROUND WATER (it)
BORING NO. B-922A \ DRILL METHOD: Mud Rotary/Core ‘ SAMPLE METHODS: SPT/CORE 0 HR. ND
COLLARELEV. 27131t (NAVD88)‘ NORTHING 3,909,949 Us ft (NAD83)I EASTING 11,686,244 US ft (NAD83)| 24 HR. 3.0

TOTALDEPTH 765ft ‘ DRILL MACHINE CME 55L.C Track DRILLER: D. White HAMMER TYPE 140 Ibs Auto

DATE STARTED 10/31/06 CORE BARREL TYPE: HQ 3 triple tube-wireline

! COMPLETED 11/1/06

savp. | /) L

ELEV. { DEPTH BLOW COUNT BLOWS PER FOOT

NORTH ANNA COL nURE NORTH ANNA COL DATA REPORT REVO.GP] NORTH ANNA COL.GDT_1/19/07

(ft)

()

0.5ft | 0.5ft | 0.5ft

0 20 40 60

100
| 1 | | { i NO.

MOI

o}
G

SOIL AND ROCK DESCRIPTION

2713

Ground Surface

2713

0.0

267.7

3.6

PRSP T
| )t B |

264.9

6.4

30 |50/0.5

PEE BT
1 1. 07T

PRI ST S
t—— it

PRI W
R I B

PEEPTESE ST
| S B s

) M .
A B e s

PR fdt— |y L
— 1 {7171 T {11777

PN TN I S S PR T
-ttt

50/0.3

N
>
R
~

No sampies due to utility clearance operations
-soft dig/vac. truck excavation

3.6

922A-1

Illi

263.1

Weathered Rock: QUARTZ-BIOTITE GNEISS

82

NP

||IIl|'IlIIIIlll‘lllllllll'llll‘ll|||Ill

219.3

Hard Rock: Orange, pink, and light gray,
moderately severely to slightly weathered, very
close to moderately close fracturing,
moderately hard to very hard,
QUARTZ-BIOTITE GNEISS

52.0

TN

213.5

Weathered Rock: Severely weathered,
QUARTZ-BIOTITE GNEISS with iense of Hard
Rock: Light gray, moderately weathered, very
close fracturing, hard, QUARTZ-BIOTITE
GNEISS from 56.0-56.5 ft

57.8

||I!Iill'llll'lllllllllllll

Hard Rock: Pink and gray, very slightly
weathered to fresh, close to wide fracturing,
very hard, QUARTZ-BIOTITE GNEISS




NORTH ANNA COL bURE NORTH ANNA COL DATA REPORT REV0.GPJ NORTH ANNA COL.GDT 1/19/07

GEOTECHNICAL BORING LOG

SHEET 2 OF 2
MACTEC PROJECT NO.: 6468-06-1472 | COUNTY Louisa, VA | GEOLOGIST _B. Deobald
SITE DESCRIPTION NORTH ANNA COL GROUND WATER (ft)
BORING NO. B-922A [ DRILL METHOD: Mud Rotary/Core | SAMPLE METHODS: SPT/CORE 0 HR. ND
COLLARELEV. 2713 ft (NAVDS8) NORTHING 3,909.949  US t (NADS3)| EASTING 11685244  USft(NADS3) 24HR. 3.0

TOTAL DEPTH 76.51t

‘ DRILL MACHINE CME 55L.C Track

DRILLER: D. White

HAMMER TYPE 140 lbs Auto

DATE STARTED  10/31/06 i COMPLETED 11/1/06 CORE BARREL TYPE: HQ 3 triple tube-wireline
ELEV. |DEPTH BLOW COUNT BLOWS PER FOOT SAMP. v L
0 20 40 60 80 100 0] SOIL AND ROCK DESCRIPTION
) 0 | ostt | osr | osit | € ! ! ! | 00| NO. | /mol| G
196.5 Continued from previous page

PR T
t——t

PRI
T

-_194‘8

76.5

PUSE
L L

PRSI SRR T
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Boring and coring terminated at 76.5 ft in Hard
Rock: Very hard, QUARTZ-BIOTITE GNEISS




NORTH ANNA COL CORE NORTH ANNA COL DATA REPORT REV0.GPJ NORTH ANNA COL.GDT 1/19/07

'MACTEC

GEOTECHNICAL CORING LOG

SHEET 1 OF 1

MACTEC PROJECT NO.: 6468-06-1472

| COUNTY Louisa, VA

| GEOLOGIST _B. Deobald

SITE DESCRIPTION NORTH ANNA COL GROUND WATER (ft)
BORING NO. B-822A & DRILL METHOD: Mud Rotary/Core \ SAMPLE METHODS: SPT/CORE 0 HR. ND
COLLARELEV. 2713 ft (NAVDSS)\ NORTHING 3,909,949 UsS it (NADB3)‘ EASTING 11,686,244 US ft (NAD83) 24 HR. 3.0

TOTALDEPTH 76.5ft l DRILL MACHINE CME 55LC Track

DRILLER: D. White HAMMER TYPE 140 Ibs Auto

DATE STARTED  10/31/06 COMPLETED 11/1/06

CORE BARREL TYPE: HQ 3 triple tube-wireline

CORE SIZE HQ3 TOTAL RUN 63.11ft

N
RQD

(0
%

STRATA
REC. | RQD

ft
G 1%

DRILL RECRL
RATE '
iy |

ELEV.
{ft)

DEPTH
(t

RUN
(0

SAMP.
NO.

o

DESCRIPTION AND REMARKS

Begin Coring @ 13.4 ft

1:40
1:50
2:00/1.1

31 G

52%

(0.6 7
19%

257.9
254.8

13.4
16.5

2:30
2:15
2:20
1:55
1:40

5.0 (5.0)

100%

(3.7) 2
74%

249.8

2:00
2:25
2:00
2:10
215

50 (5.0)

100%

@2 | 3
84%

244.8

2:14
2:10
2:20
2:.05
2:10

5.0 4.9)

98%

(3.4) 4
68%

239.8 315

2:40
2:45
4:40
2:50
2:06

5.0 {@.5)

90%

(1.7) 5
34%

234.8 36.5

3:20
3:30
3:50
3:30
3:16

5.0 4.8)

96%

(4.0)
80%

229.8

2:40
2:46
3:05
2:59
2:40

50 @7)

94%

@o | 7
80%

224.8 46.5

3:01
324
3:24
3:30
8:30

5.0 @7

94%

(3.1) 8
62%

219.8 51.5

Hard Rock: Orange, pink, and light gray, moderately severely to slightly
weathered, very close to moderately close fracturing, moderately hard to very
hard, QUARTZ-BIOTITE GNEISS (continued)

(3 joints at 10°, 2 joints at 30° with clay and Fe stain)

(3 joints at 10°, 4 joints at 50° with Fe stain)

(3 joints at 10°, 6 joints at 50° with Fe stain)

(7 joints at 10°, 3 joints at 45°, 2 joints at 60°-all with Fe stain)

(7 joints at 50°, 4 joints at 45°, 2 joints at 80°-all with Fe stain; other joints not

discernible)

(7 joints at 0°, 1 joint at 45°, 3 joints at 70°-all with Fe stain)

(2 joints at 0°, 2 joints at 30°, 2 joints 45°-ali with Fe stain)

(2 joints at 0°, 4 joints at 50°, 2 joints at 75°all with Fe stain; other joints not
discernible)

N
e
©
w

52.0

3:89
2:55
2:49
2:51
2:17

5.0 2.2)

44%

(0.0 )
0%

214.8 56.5

50 | 331 | (33) | (2.3

Weathered Rock: Severely weathered, QUARTZ-BIOTITE GNEISS with lense
of Hard Rock: Light gray, moderately weathered, very close fracturing, hard,
QUARTZ-BIOTITE GNEISS from 56.0-56.5 it

2135 (3 joints at 45°, others not discernible)

57.8

3:.08
5:09
3:30
4:30

66% | 46%

209.8

3:23
3:47
3:40
3:52
3:35

5.0 (5.0

100%

(5.0)
100%

204.8

4:11
5:05
4:31
417
412

5.0 12

4.9)
98%

4.8)
96%

199.8 715

2:45
301
212
211
2:06

5.0 .0) 13

100%

(4.9)
98%

194.8 76.5

Hard Rock: Pink and gray, very slightly weathered to fresh, close to wide
fracturing, very hard, QUARTZ-BIOTITE GNEISS

(2 joints at 25°, 1 joint at 60°)

(2 joints at 20°, 2 joints at 45°, 1 joint at 60°)

(2 joints at 50°)

194.8

76.5

Illlll||l|I|IIII|IIII{IIIIIIII

Coring terminated at 76.5 ft in Hard Rock: Very hard, QUARTZ-BIOTITE
GNEISS




Core Photographs North Anna COL
Boring B-922-A MACTEC Project No: 6468-06-1472
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