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ROCK HARDNESS

FRACTURE SPACING

VERY WIDE = > 10 teet
WIDE = 3 to 10 feet
MaDERATELY CLOSE = 1 to 3 feet
CLOSE = O.IS to I feet
VERYCLOSE= Less than O.IS feet

VERY HARD - Cannot be scratched by knife or pick,
very hard blows with hammer required to break.
HARD - Can be scratched by knife or pick only with
difficulty,hard hammer blows required to break.

MODERATELYHARD - Can be scratched by knife or
pick, can be broken with moderate hammer blows

MEDIUM HARD- Can be grooved or gouged by knife
or pick, breaks easily,

SOFT - Easily grooved or gouged by knife or pick.
weak. small pieces maybe broken with finger pressure.

VERY SOFT - Can be carved with knife, very weak,
scratched with finger nail.

WEATHERING

Correlation of Penetration Resistance
with Relative Density and Consistency

SAND & GRAVEL SILT & CLAY

< 4 Very Loose < 2 Very Soft
4 - 10 Loose 2 - 4 Soft
10 - 30 Medium Dense 4 - 8 Medium Stiff
30 - 50 Dense 8 - IS Stiff

GROUP TYPICAL NAMESSYMBOLS

~~ WR Weathered Rock
~

ROCK ~\ HR-WR Hard Rock-Weathered Rock
~ ""I HR Hard Rock

No.of Blows Relative Density No. of Blows Consistency

TYPICAL NAMES

Poorly graded gravels or grave - sand
mixtures, little or no fines.

Well graded gravels, gravel - sand
mixtures, little or no fines.

Inorganic silts, micaceous or diatomaceous
fine sandy or silty soils, elastic silts.

Clayey gravels, gravel - sand - clay
mixtures.

Silty sands, sand - silt mixtures

Clayey sands, sand - clay mixtures.

Poorly graded sands or gravelly sands,
littIe or no fines.

Well graded sands, gravelly sands, little or
no fines.

Inorganic clays of high plasticity, fat clays

Organic clays of medium to high
plasticity, organic silts.

Inorganic silts and very fine sands, rock
flour, silty of clayey fine sands or clayey
silts and with slight nlasticitv.
Inorganic lays of low to medium plasticity,
gravelly clays, sandy clays, silty clays, lean
clavs.

Organic silts and organic silty clays of low
plasticity.

Silty gravels, gravel- sand - silt mixtures.
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GROUP
SYMBOLS

SM

~. SC

0"-' \..

oey GP
~r
°0 ';:,;

GM

~- ...
••• GW'-' ~

GRAVELS
WITH FINES

(Appreciable
amount of fines)

SANDS
WITH FINES

(Appreciable
amount of fines)

CLEAN
GRAVELS

(Little or no fines)

CLEAN
SANDS

(Little or no fines)

SILTS AND CLAYS
(Liquid limit LESS than SO)

SILTS AND CLAYS
(Liquid limit GREATER than SO)

SANDS
(More than SO%of
coarse fraction is
SMALLER than
the No.4 Sieve

Size)

GRAVELS
(More than SO%of
coarse fraction is f--------f4r--rtf'+----I---------------------j

LARGER than the
NO.4 sieve size)

MAJOR DIVISIONS

FINE
GRAINED

SOILS
(More thanSO%of

material is
SMALLER than

No, 200 sieve size)

HIGHLY ORGANIC SOILS PT Peat and other highly organic soils. > 50 Very Dense 15 - 30 Very Stiff

BOUNDARY CLASSIFICATIONS: Soils possessing characteristics of two groups are designated by
combinations of group symbols.

> 30 Hard

.-SLI Water Table at time of drilling -y-I Water Table after 24 hours

RGierence:, The Unified Soil Classification System, Corps of Engineers, U.S. Army Technical
Memorandum No. 3-357, Vol. 1, March, 1953 (Revised April, 1960)

GRAVEL
SILT OR CLAY

SAND

Fine J Medium Jcoarse Fine

NO.200 No.40 No.IO NO.4

U.S. STANDARD SIEVE SIZE

I Coarse

3/4" 3" 12"

Datum Reference Horizontal - NAD 83(CORS96)(EPOCI12002)
Information Elevation - NAVD88 (Geoid03)

I(EY TO SYMBOLS AND
DESCRIPTIONS

3MACTEC
NORTH ANNA COL, Data Report Rev. 0,1-23-07,6468-06-1472



MACTEC
GEOTECHNICAL BORING LOG

SHEET 1 OF 5
MACTEC PROJECT NO.: 646B-06-1472 I COUNTY Louisa, VA I GEOLOGIST S.Lehman

SITE DESCRIPTION NORTH ANNA COL GROUND WATER (ft)

BORING NO. B-901 IDRILL METHOD: Mud Rotary/Core SAMPLE METHODS: SPT/UD/CORE OHR. NO
COLLAR ELEV. 309.4 ft (NAVDBB)I NORTHING 3,909,778 US ft (NADB3)1 EASTING 11,685,929 US ft (NADB3) 24 HR. 21.3

TOTAL DEPTH 300.0 ft DRILL MACHINE CME 45 Trailer DRILLER: F. Cox/D. Rhodes I HAMMER TYPE 140 Ibs Auto

DATE STARTED 8/10/06 ICOMPLETED 8/25/06 CORE BARREL TYPE: HQ 3 triple tube-wireline

ELEV. DEPTH BLOW COUNT BLOWS PER FOOT SAMP.~L
2

10 ~O ~O 8
10 MOl g SOIL AND ROCK DESCRIPTION

(ft) (ft) 05ft 0.5ft 05ft 9 190 NO.

309.4 Ground Surface 309.4 0.0

3079 1.5 Clayey SILT (ML), yellowish red (5YR 5/6),

5 7 10 17 ~ moist, very stiff, trace sand (Residual Soil)

305.9 3.5
_ ~6c±. __________________ -1°

5 7 11 '18 ~
-. . . Silty SAND (SM), yellowish red (5YR 5/8),

. '. - reddish yellow (7. YR 6/8) and pale yellow
303.4 6.0

~
(2.5Y 7/3), moist, medium dense, relict rock

301.9 7.5 4 5 6 . ~ 1·1 . fabric (Residual Soil)
901·UO·1

299.9 9.5
1901.UO.2

...... - Pushed shelby tube (901-UD-1) from 7.5 to 9.5
ft, recovery=100%

2979 11.5

~
Pushed shelby tube (901-UD-2) from 9.5 to

296.4 13.0 5 5 7 12 11.5 ft, recovery=100%

~ '. Pushed shelby tube (901-UD-3) from 13.0 to

294.4 15.0 '- 15.0 ft, recovery=100%

6 5 7 12·
: 901·5

'. r-

287.2 22.2 ~ ... ".'.
7 8 9 ..~ 17 . : 901·6

r-

282.2 27.2
: 901·74 6 13 19

:·'f-:rr.9~ __________________ ~5

. . . Silty, fine SAND (SM), pale yellow (2.5Y 7/3)

277.2 32.2
to light gray and orange brown, moist, dense,

23 26 23 : 901·8
clay, trace mafics, rock fragments, mottled

49 iron oxide staining, and relict rock fabric
"':.1- (Residual Soil)

272.2 37.2
f----go;:g9 13 20 I---

1=~9c±.__________________ ~.o

~. Weathered Rock: Light gray wi orange, severe
267.2 42.2

~ :oJ:1i ; ~
to moderately severe weathering, QUARTZ

266.2 43.2 5010.4 'it 266.1 GNEISS with biotite 43.3

I
5010.1

I~
Hard Rock: Light gray with orange Fe-oxide
staining, moderately severe to moderate
weathering, close to moderately close

~I-
fracturing, medium to moderately hard,
QUARTZ GNEISS with biotite

I~
~1-249.4 60.0
~ t- - - -HardRock:ugh!graywithorange Fe Staiiling,- -

slight weathering, close to moderately close
~ fracturing, moderately hard, QUARTZ GNEISS
~I- With biotite

,
~

I I~''"' zo.o
I

:~~ ~------------------~l
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//'MACTEC
GEOTECHNICAL BORING LOG

SHEET 2 OF 5
MACTEC PROJECT NO.: 6468-06-1472 ICOUNTY Louisa, VA IGEOLOGIST S.Lehman

SITE DESCRIPTION NORTH ANNA COL GROUND WATER (ft)

BORING NO. B-901 IDRILL METHOD: Mud Rotary/Core ISAMPLE METHODS: SPT/UD/CORE OHR. NO

COLLAR ELEV. 309.4 ft (NAVD88)1 NORTHING 3,909,778 US ft (NAD83)[ EASTING 11,685,929 US ft (NAD83) 24 HR. 21.3

TOTAL DEPTH 300.0 ft DRILL MACHINE CME 45 Trailer IDRILLER: F. Cox/D. Rhodes IHAMMER TYPE 140 Ibs Auto

DATE STARTED 8/10/06 ICOMPLETED 8/25/06 ICORE BARREL TYPE: HQ 3 triple tube-wireline

ELEV. DEPTH BLOW COUNT BLOWS PER FOOT SAMP.
I~La 20 40 60 80 100

MOl ~
SOIL AND ROCK DESCRIPTION

(It) (It) 0.51t 0.51t 0.51t NO.

234.6 Continued from previous page

~
Hard Rock: Light gray to dark gray with orange
Fe staining, moderately severe to slight
weathering, close fracturing, medium to
moderately hard, QUARTZ-BIOTITE GNEISS

~~~9~ grading into QUARTZ GNEISS with biotite at _ ~.o
'l3..,,§ Jl(QQlllip.Y..egJ. __________ /

Hard Rock: Light gray to dark gray with orange
Fe stains, slight to very slight weathering, close

f-
to moderately close fracturing, moderately
hard, QUARTZ GNEISS with biotite

~
-

I-

I-

I
-
~~3~ __________________1~6

Weathered Rock: Dark to light gray, severe
_~1~ weathering, QUARTZ GNEISS with biotite-No _1QZ5

'Ie.QQ~rY...fCQ.m~Q§.§JQJ.Q9,QJL _____ J
- Hard Rock: Light to dark gray, moderate to

198.4 slight weathering, close fracturing, moderately~
1974 hard QUARTZ GNEISS with biotite 112.0

~
Weathered Rock: Dark gray, severe

195.4 weatherina. QUARTZ GNEISS with biotite 114.0
- Hard Rock: Light gray, moderate weathering,

':::; 193.4 close fracturing, moderately hard, ~

~
QUARTZ-MUSCOVITE GNEISS with feldosar
Weathered Rock: light to dark gray, very

~
-1894 severe weathering, close fracturing, medium 1200
-1884' hard QUARTZ GNEISS with muscovite . ~12io

~
. Hard Rock: Light gray with orange Fe staining,~

186.4 slight weathering, moderately close fractunng, I 123.0

~
moderately hard, QUARTZ-MUSCOVITE Ir---=-'-'

- G.Ns.!~.Y{i\b..f~d.§p§[ ________ .J
183.8 Weathered Rock: Light gray to bluish gray, ~

~
severely weathered, QUARTZ GNEISS with
muscovite and feldsoar
Hard Rock: Light gray to bluish gray,

I
- moderately severe to moderate weathering,

close fracturing, moderately hard, QUARTZ
GNEISS with muscovite and feldspar
Weathered Rock: Severely weathered,

_ QUARTZ GNEISS with muscovite and
135.0- E4~ eldsoar-Verv ooor recovervi Hard Rock: Light to dark gray with orange Fe

rr>:

I
staining, moderately severe to slight I

~
Iweathering, close to moderately close

_ lfractunnq, moderately hard, BIOTITE-QUARTZ'
)

I
\Q.N-EI§..S.11nsL Q..U6HIZ_GJiE§§..wjlhj;liQ1jt§... _I, Hard Rock: Light to dark gray, slight
weathering to fresh, close to very wide
fracturing, hard to very hard,

- BIOTITE-QUARTZ GNEISS with feldspar and

I
trace magnetite

f I

I
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GEOTECHNICAL BORING LOG

MACTEC
MACTEC PROJECT NO.: 6468-06-1472 ICOUNTY Louisa, VA

SHEET 3 OF 5
IGEOLOGIST S.Lehman

SITE DESCRIPTION NORTH ANNA COL GROUND WATER (ft)

BORING NO. B-901 IDRILL METHOD: Mud Rotary/Core ISAMPLE METHODS: SPT/UD/CORE 0 HR. NO

COLLAR ELEV. 309.4 ft (NAVD88)1 NORTHING 3,909,778 US ft (NAD83)1 EASTING 11,685,929 US ft (NAD83) 24 HR. 21.3

TOTAL DEPTH 300.0 ft DRILL MACHINE CME 45 Trailer IDRILLER: F. Cox/D. Rhodes IHAMMER TYPE 140 Ibs Auto

DATE STARTED 8/10/06 ICOMPLETED 8/25/06 ICORE BARREL TYPE: HQ 3 triple tube-wireline

ELEV. DEPTH BLOW COUNT BLOWS PERFOOT SAMP. k L
20 40 0 SOILAND ROCKDESCRIPTION

(ft) (ft) 0.5ft 0.5ft 0.5ft ? 60 810 1?0 NO. MOl G

159.8

r--
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Continued from previous page
Hard Rock: Lightto darkgray, slight
weathenng to fresh,closeto verywide
fracturing, hardto very hard,
BIOTITE-QUARTZ GNEISSwith feldsparand
tracemagnetite (continued)



GEOTECHNICAL BORING LOG

MACTEC
SHEET 4 OF 5

MACTEC PROJECT NO.: 6468-06-1472 I COUNTY Louisa, VA IGEOLOGIST S.Lehman

SITE DESCRIPTION NORTHANNA COL GROUND WATER (ft)

BORING NO. 8-901 IDRILL METHOD: Mud Rotary/Core I SAMPLE METHODS: SPT/UD/CORE 0 HR. NO

COLLAR ELEV. 309.4 ft (NAVD88)1 NORTHING 3,909,778 US ft (NAD83)1 EASTING 11,685,929 US ft (NAD83) 24 HR. 21.3

TOTAL DEPTH 300.0 ft DRILL MACHINE CME 45 Trailer I DRILLER: F. Cox/D. Rhodes I HAMMER TYPE 140 Ibs Auto

DATE STARTED 8/10/06 ICOMPLETED 8/25/06 ICORE BARREL TYPE: HQ 3 triple tube-wireline

ELEV. DEPTH BLOW COUNT BLOWS PER FOOT SAMP'lk L

(ft) (ft)
0 20 4 60 80 1 0 SOIL AND ROCK DESCRIPTION

0.6ft 0.6ft 0.6ft 0 00 NO MOl G

86.0
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Continued from previous page
Hard Rock: Light to dark gray, slight
weathering to fresh, close to very wide
fracturing, hard to very hard,
BIOTITE-QUARTZ GNEISS with feldspar and
trace magnetite (continued)



GEOTECHNICAL BORING LOG

MACTEC
MACTEC PROJECT NO.: 6468-06-1472 ICOUNTY Louisa, VA

SHEET 5 OF 5
I GEOLOGIST S.Lehman

SITE DESCRIPTION NORTHANNACOL GROUND WATER (ft)

BORING NO. 8-901 IDRILL METHOD: Mud RotarylCore ISAMPLE METHODS: SPTIUDICORE 0 HR. NO

COLLAR ELEV. 309.4 ft (NAVD88)1 NORTHING 3,909,778 US ft (NAD83)1 EASTING 11,685,929 US ft (NAD83) 24 HR. 21.3

TOTAL DEPTH 300.0 ft DRILL MACHINE CME 45 Trailer IDRILLER: F. Cox/D. Rhodes IHAMMER TYPE 140 Ibs Auto

DATE STARTED 8/10/06 ICOMPLETED 8/25/06 ICORE BARREL TYPE: HQ 3 triple tube-wireline

ELEV. DEPTH BLOW COUNT BLOWS PER FOOT SAMP.~ L

(ft) (ft)
a 20 40 60 80 100 0 SOIL AND ROCK DESCRIPTION

0.5ft 0.5ft 0.5ft NO. MOl G

10.2 Continued from previous page

I-

-

-

-

4

Boring and conng terminated at 300.0 ft in
Hard Rock: Very hard, BIOTITE-QUARTZ
GNEISS
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MACTEC
GEOTECHNICAL CORING LOG

SHEET 1 OF 4
MACTEC PROJECT NO.: 6468-06-1472 I COUNTY Louisa, VA IGEOLOGIST S.Lehman

SITE DESCRIPTION NORTH ANNA COL GROUND WATER (ft)

BORING NO. B-901 IDRILL METHOD: Mud Rotary/Core SAMPLE METHODS: SPT/UD/CORE OHR. ND

COLLAR ELEV. 309.4 ft (NAVD88)1 NORTHING 3,909,778 US ft (NAD83)1 EASTING 11,685,929 US ft (NAD83) 24 HR. 21.3

TOTAL DEPTH 300.0 ft IDRILL MACHINE CME 45 Trailer DRILLER: F. Cox/D. Rhodes IHAMMER TYPE 140 Ibs Auto

DATE STARTED 8/10/06 COMPLETED 8/25/06 CORE BARREL TYPE: HQ 3 triple tube-wireline

CORE SIZE HQ3 TOTAL RUN 256.7 ft

DRILL RUN STRATA LELEV. DEPTH RUN
RATE REG. ROD SAMP. REG. ROD 0 DESCRIPTION AND REMARKS

(tt) (tt) (ft)
(Min/tt) ~ft) ~It) NO. (It) ~It) GYo V, % v,

Begin Coring @ 43.3 ft
266.1 43.3 0.7 5:40/0.7 (0.6) (0.0) 1

~
_Lbb. Hard Rock: Light gray with orange Fe-oxide staining, moderately severe to 4';.j

2654 44.0 1.0 6:40 86% 0% 2 moderate weathering, close to moderately close fracturing, medium to
2644 45.0 3.8 3:21 (0.8) (0.0) 3 moderately hard, QUARTZ GNEISS with biotite3:20

80% 0% (1 joint at 30' with trace clay)4:08

~
260.6 48.8 4:20/0.8 (3.3) (0.9) (3 joints at 45' with trace clay and Fe stain)

2594 50.0 1.2 1:02/0.2 87% 24% 4 - (7 joints at 45' with clay and Fe stain; 5 joints at 30' with clay; severe

5.0 5:20 (1.0) (1.0) UG-54.0' weathering along joints)
4:56 83% 83%

I
(1 joint at 45' with Fe staining)

3:26 (4.9) (2.2) (3 joints at 45' with Fe staining; 3 joints at 30' with trace clay and Fe staining)
3:48
3:20 98% 44%

2544 55.0 3:05 -
5.0 3:17 (4.9) (3.8) 6 (Severely weathered from 56.8-57.1 ft; 2 joints at 45' with trace clay and Fe

2:54 98% 76% staining; 2 joints at 30' with clay and Fe staining; 1 joint at 70' with Fe staining)
3:43
4:45

2494 60.0 4:33 -~9c'!. ______________________________ f!Q.0
5.0 3:40 (5.0) (44) UGS-60.3'

~
Hard Rock: Light gray with orange Fe staining, slight weathering, close to

3:51 100% 88% moderately close fracturing, moderately hard, QUARTZ GNEISS with biotite
4:24

~
(1 joint at 70', 3 joints at 45', and 3 joints at 30'-all with trace clay and Fe

4:56 staining)
2444 65.0 4:17 -

5.0 3:52 (4.2) (2.0) 8 (14 joints at 20-30' with clay and Fe staining)
3:39 84% 40% I3:58
3:43

2394 70.0 2:19 -239.4 70.0
4.7 3:35 (4.6) (0.9) 9

I
---~~ock~~~0~~~~~~ffi~~~~~~~~~~w~e--

4:16 98% 19% to slight weathering, close fracturing, medium to moderately hard,
3:25 QUARTZ-BIOTITE GNEISS grading into QUARTZ GNEISS with biotite at 73.8
2:50 ft234.7 74.7 3:13/0.7 - (14 joints at 20-30' with trace clay and Fe staining)5.3 0:48/0.3 (5.3) (2.1) 10
2:45 100% 40% ~

(8 joints at 20', 2 joints at 45', and 3 joints at 70'-all with trace clay and Fe
2:54 staining)
2:10 [>;

2294 80.0
2:38

~ -229.4 80.03:10
5.0 3:20 (5.0) (3.8) 11

~
---~~OCk~~~0~~~~~~ffi~~~~~~~~Ve~~~---

3:46 100% 76% weathering, close to moderately close fracturing, moderately hard, QUARTZ
3:20 GNEISS with biotite
3:39 (2 joints at 3D', 1 joint at 50', and 4 joints at 70'-all with trace clay and Fe

2244 85.0 3:34 I- staining)
5.0 2:56 (4.6) (2.8) 12 (3 joints at 60', 1 joint at 45', and 2 joints at 30'-all with Fe staining)

2:54 92% 56%

I3:38
3:55

2194 90.0 4:50 -
5.0 3:57 (5.0) (2.7) 13

~
(2 joints at 80' with trace clay and Fe staining; 2 joints at 45' and 3 joints at 3D'

3:41 100% 54% with Fe staining; moderate weathering along joints)
3:19
3:18

~/;2144 95.0 3:18 -
4.5 3:24 (4.5) (3.5) UG-97.9' (4 joints at 45' with Fe staining; 2 joints at 70' with trace clay and light Fe

3:20 100% 78% ~ staining)
3:40 >3~

209.9 99.5 3:39

I2094 100.0 0.5
2:42/0.5

(0.5) (0.0) 15
-

(1 JOintat 80' With trace clay)2:14/0.5
5.0 3:40 100% 0% 16 ?; (2 JOintsat 80', 2 JOintsat 60', 2 JOintsat 45', and 2 JOintsat 30'-all With trace

2:44 (5.0) (2.8) clay and Fe staining)
3:30 100% 56%

2044 105.0
3:14 -2:45 ~

2029 106.5 1.5 3:06 (0.6) (0.0) 17
~

~3~ ,(1JQ!D\..§t.~O_'_WJ.!.hJra.£e.J;l~ §D<if§Lsl§lnLn91 ____________ r-1~6

3.5
3:20/0.5 40% 0% 18 201.9 Weathered Rock: Dark to light gray, severe weathering, QUARTZ GNEISS with 107.5
2:21/0.5 (4.0) (2.2)

~
- - 'lbiotite-No recovery from 105.6 to 106.0 ft ~-

, 3:40 114% 63% \(4JQLot§.a.L4§.:: !y!t!:Lc@r...§nii~ galDiQ9L _____________ I
1994 110.0 4:04 - Hard Rock: Light to dark gray, moderate to slight weathering, close fracturing,

20 3:11
(2.0) (0.7) 19 198.4 111.0

3:10 moderately hard, QUARTZ GNEISS with biotite r;JIt§.1974 112.0 2:24 100% 35% 1974 4 ioints at 30' with Fe stainino)
3.0 2:56 (2.8) (0.9) 20

~ Weathered Rock: Dark orav severe weatherino. QUARTZ GNEISS with biotite f 1140
4:13 93% 30% 195.4

1944 115.0 1:57 I- Hard Rock: Light gray, moderate weathering, close fracturing, moderately hard,~

5.0 5:26 (4.2) (24) 21 '::::. 193.4 QUARTZ-MUSCOVITE GNEISS with feldosar 116.0

3:12 84% 48%
~

Weathered Rock: light to dark gray, very severe weathering, close fracturing, '1
2:01 medium hard, QUARTZ GNEISS with muscovite .



GEOTECHNICAL CORING LOG

jJfj MACTEC
SHEET 2 OF 4

MACTEC PROJECT NO.: 6468-06-1472 I COUNTY Louisa, VA IGEOLOGIST S.Lehman

SITE DESCRIPTION NORTH ANNA COL GROUND WATER (ft)

BORING NO. B-901 I DRILL METHOD: Mud Rotary/Core SAMPLE METHODS: SPT/UD/CORE 0 HR. NO

COLLAR ELEV. 309.4 ft (NAVD88)1 NORTHING 3,909,778 US ft (NAD83)! EASTING 11,685,929 US ft (NAD83) 24 HR. 21.3

TOTAL DEPTH 300.0 ft I DRILL MACHINE CME 45 Trailer DRILLER: F. Cox/D. Rhodes I HAMMER TYPE 140 Ibs Auto

DATE STARTED 8/10/06 COMPLETED 8/25/06 CORE BARREL TYPE: HQ 3 triple tube-wireline

CORE SIZE HQ3 TOTAL RUN 256.7 ft

ELEV. DEPTH RUN
(ft) (ft) (ft)

DRILL
RATE
(Min/ft)

RUN
REG. ROD

~'2 ~'2

STRATA L
REG. ROD 0

~'2 W2 G

DESCRIPTION AND REMARKS

Continued from previous page

189.4

186.4

184.4

182.4

179.4

120.0

123.0

125.0

127.0

130.0

3.0

2.0

2.0

3.0

2:00
4:36
5:40
3:48
5:20
6:27
3:24
6:38
7:29
7:28
5:20
3:38

(1.4)
47%

(0.1)
5%

(1.4)
70%
(2.5)
83%

(0.0)
0%

(0.0)
0%
(00)
0%

(1.9)
63%

22

23

24

UG-129.5'

125.6

174.4

169.4

135.0

140.0

5.0

5.0

3:21
3:16
3:59
4:54
4:57
4:55
4:18
3:31
4:06
3:26

(4.6) (2.5) 26
92% 50%

(5.0) (4.8) 27
100% 96%

135.0

164.4 145.0

5.0 2:58
3:14
3:16
4:04
4:03

(4.9) (4.9) 28
98% 98%

-No Joints

(1 joint at 45' with trace Fe stain)

(1 joint at 15')
(1 joint at 80' with trace clay)

-No Joints

(1 joint at 65' with trace clay; 1 joint at 50' with weathered biotite)

(1 joint at 45' with trace clay and weathered biotite; 1 joint at 80' with weathered
biotite)

-No Joints

-No Joints

-No Joints

(2 joints at 70' with trace clay)
I-

(5.0) (5.0) 30
100% 100%

(5.0) (5.0) 31
100% 100%

(5.1) (5.1) 33
102% 102%

(5.0) (5.0) 32
100% 100%

(5.0) (5.0) 35
100% 100%

(5.0) (5.0) UGS-170.5
100% 100%

(5.0) (4.7) 29
100% 94%

(5.0) (5.0) 36
100% 100%

(5.0) (5.0) 39
100% 100%

4:05
3:45
3:42
3:46
3:06
3:25
2:38
2:51
3:10
3:50
3:25
2:23
2:45
2:25
2:32
2:22
2:52
2:50
2:54
4:09
5:53
5:10
3:18
3:28
3:24
3:58
5:20
4:06
4:36
3:29
5:08
4:34
4:10
3:51
4:09
8:06
5:07
5:56
4:43
3:51
6:49

2:44/0.2
1:02/0.8

4:44
4:10
5:05
3:41
3:53

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

155.0

160.0

1750

165.0

170.0

150.0

180.0

185.0
186.2 1.2

3.8

190.0

I 5.0 I

154.4

129.4

139.4

159.4

149.4

134.4

144.4

124.4
123.2
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MACTEC
GEOTECHNICAL CORING LOG

SHEET 3 OF 4
MACTEC PROJECT NO.: 6468-06-1472 COUNTY Louisa, VA I GEOLOGIST S.Lehman

SITE DESCRIPTION NORTH ANNA COL GROUND WATER (ft)

BORING NO. 8-901 I DRILL METHOD: Mud Rotary/Core SAMPLE METHODS: SPT/UD/CORE OHR. NO

COLLAR ELEV. 3094 ft (NAVD88)! NORTHING 3,909,778 US ft (NAD83)1 EASTING 11,685,929 US ft (NAD83) 24 HR. 21.3

TOTAL DEPTH 300.0 ft I DRILL MACHINE CME 45 Trailer DRILLER: F. Cox/D. Rhodes IHAMMER TYPE 140 Ibs Auto

DATE STARTED 8/10/06 I COMPLETED 8/25/06 CORE BARREL TYPE: HQ 3 triple tube-wireline

CORE SIZE HQ3 I TOTAL RUN 256.7 ft

DRILL RUN STRATA L
ELEV. DEPTH RUN

RATE REC. ROD SAMP. REC. ROD 0 DESCRIPTION AND REMARKS
(ft) (tt) (ft)

(Min/tt) ~It) ~It) NO. (It) ~It) GYo Yo % Yo

Continued from previous page
4:28

;
Hard Rock: Light to dark gray, slight weathering to fresh, close to very wide

1144 195.0 4:42 f- fracturing, hard to very hard, BIOTITE-QUARTZ GNEISS with feldspar and
5.0 3:55 (5.0) (5.0) 40 trace magnetite (continued)4:05

4:29 100% 100% -No Joints
3:35
4:09

1094 200.0 4:06 ~

5.0 4:29 (5.0) (5.0) 41 -No Joints
4:45 100% 100%

~5:48
5:38

~1044 2050 5:58 c-

3.9 9:10 (3.9) (3.9) UC-208.5' (1 joint at 70° with trace clay)
5:15 100% 100%
7:55

100.5 208.9 8:50/0.9
~994 210.0 1.1 1:18/0.1 (1.0) (0.9) 43 f- -No Joints

5.0 5:48 91% 82% 44 (1 joint at 45° with trace clay)
7:21 (5.0) (5.0)4:41
8:17 100% 100%
5:10

944 215.0 4:12 ~

3.8 5:05 (3.9) (3.9) 45

I~
-No Joints

4:07 103% 103%
4:49

90.6 218.8 4:43/0.8

894 2200 1.2 4:25 (1.0) (1.0) 46 -No Joints
5.0 0:30/0.2 83% 83% 47 (1 joint at 70-80° with Fe mineralization)

5:56 (5.0) (5.0)
5:27
4:07 100% 100%

~-4:06
844 225.0 3:53

5.0 3:06 (5.0) (5.0) 48

~
-No Joints

3:37 100% 100%
4:07 .
4:51

794 230.0 4:30 ~-5.1 4:36 (5.1) (5.1) 49 -No Joints
4:46 100% 100%
4:49

~-4:36
74.3 235.1 4:58/11

4.9 8:13 (4.9) (4.9) 50 I -No Joints
8:16 100% 100%
6:06
8:29

1-694 240.0 8:08
5.1 9:56 (5.1) (5.1) UC-240.5' -No Joints

8:06 100% 100%
8:17
8:16

64.3 245.1 10:44/1.1

5.0 17:21 (5.1) (4.7) 52

I~
(1 joint at 20-30°; 1 joint at 30-40° with chlorite)

17:38 102% 94%
6:56
7:54

59.3 250.1 4:37
5.0 4:48 (5.0) (5.0) 53 (1 joint at 65°)

4:53 100% 100% ~6:28
5:51

~-54.3 255.1 5:18
4.9 7:23 (4.9) (4.9) 54 (1 joint at 45°)

7:15 100% 100% ~/ 6:56

~-1 6:00,
494 2600 5:09/0.9

5.0 6:30 (5.0) (5.0) 55 -No Joints
5:52 100% 100%

I~
6:27
6:56

I
444 2650 10:46

5.0 14:33 I (5.0) (5.0) 56 I (1 joint at 40°)I
II I 14:42

1100% 100% Ii

...l
o
u
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MACTEC
GEOTECHNICAL CORING LOG

SHEET 4 OF 4
MACTEC PROJECT NO.: 6468-06-1472 ICOUNTY Louisa, VA IGEOLOGIST S.Lehman

SITE DESCRIPTION NORTHANNA COL GROUND WATER (ft)

BORING NO. 8-901 IDRILL METHOD: Mud RotarylCore SAMPLE METHODS: SPTIUDICORE OHR. NO

COLLAR ELEV. 309.4 ft (NAVD88)1 NORTHING 3,909,778 US ft (NAD83)1 EASTING 11,685,929 US ft (NAD83) 24 HR. 21.3

TOTAL DEPTH 300.0 ft IDRILL MACHINE CME 45 Trailer DRILLER: F. Cox/D. Rhodes IHAMMER TYPE 140 Ibs Auto

DATE STARTED 8/10106 ICOMPLETED 8/25/06 CORE BARREL TYPE: HQ 3 triple tube-wireline

CORE SIZE HQ3 ITOTAL RUN 256.7 ft

DRILL RUN STRATA LELEV. DEPTH RUN RATE REG. ROD SAMP REG. ROD 0 DESCRIPTION AND REMARKS
(ft) (tt) (tt) (Minlft)

(It) ~It) NO. ~It) (It)
G% Yo Yo %

Continued from previous page
23:03

~
Hard Rock: Light to dark gray, slight weathering to fresh, close to very wide

39.4 270.0 18:50 - fracturing, hard to very hard, BIOTITE-QUARTZ GNEISS with feldspar and
5.0

25:40
(5.0) (5.0) 57 trace magnetite (continued)33:30 C<

4:48 100% 100%

~
-No Joints

4:35
4:49

34.4 275.0 5:29 -
5.0 4:07 (5.0) (5.0) 58 ~ -No Joints

3:00 100% 100%

I
2:52
3:51

29.4 280.0 4:43 -
5.0 4:21 (5.0) (5.0) UGS-280.5 -No Joints

3:57 100% 100%
5:12
6:05

~24.4 285.0 4:46 "-

5.0 5:47 (5.0) (5.0) 60 -No Joints
5:21 100% 100% ~~4:46
4:30 ~;~

19.4 290.0 3:28

~
e-

5.0 5:27 (5.0) (5.0) 61 -No Joints
5:20 100% 100% ~6:42

~
4:50

14.4 295.0 5:47 e-
5.0 8:52 (4.9) (4.9) 62

I
-No Joints

6:27 98% 98%
8:15
8:49

9.4 300.0 7:22 1-9.4 300.0
Coring terminated at 300.0 ft in Hard Rock: Very hard, BIOTITE-QUARTZ
GNEISS

l-

I-

I e-

l-

I-

l-

I-

I I I , r I
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Core Photographs
Boring B-901

North Anna COL
MACTEC Project No. 6468-06-1472

Data Report, Rev 0 1/23/07
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