APPENDIX B.1

GEOTECHNICAL BORING LOGS
(SOIL AND ROCK)

NORTH ANNA COL

DATA REPORT REV. 0
JANUARY 23,2007

MACTEC PROJECT NO. 6468-06-1472



GROUP
MAJOR DIVISIONS SOMBOLS TYPICAL NAMES ool TYPICAL NAMES
" “
. Well graded gravels, gravel - sand %
CLEAN ,:’ W GW mixtures, little or no fines. = WR Weathered Rock
GRAVELS (2% ==
GRAVELS : gy | Poorly graded gravel - sand Iz
Little or no fines o qor M gra. ed gravels or grave - san 1= § ,
(More than 50% of ( ) )O OD GP mixtures, little or no fines. ROCK z HR-WR| Hard Rock-Weathered Rock
coarse fraction is e N
IQOREE{;JEE‘S?ZSF GRAVELS  [o[N°l GM | Sitty gravels, gravel - sand - silt mixtures. HR Hard Rock
COARSE ’ WITH FINES 4
GRAINED (Appreciable P20 | Clayey gravels, gravel - sand - clay WEATHERING ROCK HARDNESS
SOILS amount of fines) mixtures. FRESH - Rock fiesh, crystals bright, few joints may VERY HARD - Catmot be scratched by knife or pick,
(More than 50% of show slight staining, rock tings under hammer blows. very hard blows with hammer required to break.
R Well graded sands, gravelly sands, little or VERY SLIGHT - Rock generally fresh, joints stained, HARD - Can be scratched by knife or pick only with
material is SW g Y
N CLE AN no fines may show thin clay coatings, crystals on a broken face difficulty, hard hammer blows required to break.
ARG [:,R l‘ha.n No. S AN DS ) shine brightly, rock rings under hammer blows. MODERATELY HARD - Can be scratched by knife or
200 sieve size) SANDS . > o . - SLIGHT- Rock generally fiesh, joints stained, pick, can be broken with moderate hammer blows.
Poorly graded sands or gravelly sands
(More than 50% of (Little or no fines) SP il y‘g f g Y 5 discoloration extends into rock, joints may contain clay, | \sEDIUM HARD - Can be grooved or gouged by knife
coarse fraction is ittle or no 1nes. lss;(];;f}‘t]:ﬁf&zglc&};s‘?sls are dull and discolored, rock rings | 1 pick, breaks easily.
SMALLER than MODERATE - Si f t porti how discolorati SOFT - Easily grooved or gonged by knife or pick.
the No. 4 Sieve SANDS SM Silty sands, sand - silt mixtures and weathering eﬁgencltslf:?:mgg:“ lel}s,;;g“éuﬁs;ﬁ; ranon weak, small pieces maybe broken with finger pressure.
Size) WITH FINES discolored, dull sound under hammer blows, VERY SOFT - Can be carved with knife, very weak,
(Appreciable MODERATELY SE.VERE - All tock exgept quartz 1 scratched with finger nail.
- ~ - H discolored or stained, feldspars dull and discolored and -
amount of fines) SC Clayey sands, sand - clay mixtures. sl‘lsocw k;olinilzsati(;n, dul} soimd unde\a’lllmmmer b;ows, FRACTURE SPACING
— ~ severe loss of strength, o c -
Inorgamc silts and "ei"y fine sands, rock SEVERE - All rock except quartz discolored or stained, VERY WIDE > 10 feet
ML flour, silty of clayey fine sands or clayey very severe loss in strength, some fragments of strong WIDE =3 to 10 feet
silts and with slight plasticity. rock miay remain. v o K
SILTS AND CLAYS Inorganic lays of low to medium plasticity, VERY SEVERE - All rock except quartz discolored or MODE,,R _ATEL CIZOSE I'o 3 feet
) : stained, only fragments of strong rock remain, saprolitic. | CLOSE =0.15 to 1 feet
iquid limit LESS tt CL gravelly clays, sandy clays, silty clays, lean ) ’ ’ .
FINE (Liquid limit LESS than 50) clays. COMPLETE - Rock reduced to soil, may show rock VERY CLOSE = Less than 0.15 feet
GR B g fabric, quartz may be present as dikes or veins.
JRAINED [ Organic silts and organic silty clays of low . . -
Sgll S —— OL plragsti?:lity. and organic silty clay : Correlation of Penetration Resistance
. S0 of T with Relative Density and Consistenc
(More than 50% of Inorganic silts, micaceous or diatomaceous
material is MH | ‘horg £, : ol SAND & GRAVEL SILT & CLAY
SMALLER than fine sandy or silty soils, elastic silts. . - _
No. 200 sieve size) SILTS AND CLAYS 7/ No. of Blows |Relative Density | No. of Blows Consistency
Rt - CH | Inorganic clays of high plasticity, fat clays <4 Very Loose <2 Very Soft
(Liquid limit GREATER than 50) A E g Y
&€& : - : 4-10 Loose 2-4 Soft
oo OH Sggs?i';‘ﬁydgfgsa%fi é“;{ﬂg‘m to high 10 - 30 Medium Dense 4-8 Medium Stiff
N > . T
R 30-50 Dense 8-15 Stiff
HIGHLY ORGANIC SOILS l, ar,| PT | Peatand other highly organic soils. > 50 Very Dense 15-30 Very Stiff
> 30 Hard

BOUNDARY CLASSIFICATIONS: Soils possessing characteristics of two groups are designated by

combinations of group symbols.

SAND GRAVEL
SILTOR CLAY Cobbles |Boulders
Fine Medium |Coarse] Fine Coarse
No.200 No.40 No.10 No.4 3/4" 3" 12"

U.S. STANDARD SIEVE SIZE

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

7| Water Table at time of drilling

¥ | Water Table after 24 hours

Datum Reference

Horizontal - NAD 83(CORS96)(EPOCH:2002)

Information

Elevation - NAVD88 (Geoid03)

KEY TO SYMBOLS AND
DESCRIPTIONS

IMACTEC

NORTH ANNA COL, Data Report Rev. 0, 1-23-07, 6468-06-1472
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GEQTECHNICAL BORING LOG
y

MACTEC

staining, moderately severe to moderate
weathering, close to moderately close
fracturing, medium to moderately hard,
QUARTZ GNEISS with biotite

SHEET 1 OF 5
MACTEC PROJECT NO.: 6468-06-1472 | COUNTY Louisa, VA | GEOLOGIST S.Lehman
SITE DESCRIPTION NORTH ANNA COL GROUND WATER (ft)
BORING NO. B-901 y DRILL METHOD: Mud Rotary/Core ’ SANIPLE METHODS: SPT/UD/CORE 0 HR. ND
COLLAR ELEV. 309.4 ft (NAVD88)| NORTHING 3,909,778 Ust (NAD83)‘ EASTING 11,685,929 US ft (NAD83) 24 HR. 213
TOTAL DEPTH 300.0 ft ‘ DRILL MACHINE CME 45 Trailer DRILLER: F. Cox/D. Rhodes HAMMER TYPE 140 Ibs Auto
DATE STARTED  8/10/06 ‘ COMPLETED 8/25/06 CORE BARREL TYPE: HQ 3 tripie tube-wireline
ELEV. | DEPTH BLOW COUNT BLOWS PER FOOT savp. | L
0] SOIL AND ROCK DESCRIPTION
() (f) | o5ft | 05ft | 05ft | 9 20 40 60 80 1901 NO. | ol G
309.4 Ground Surface 3004 0.0
3079 T 15 B Clayey SILT (ML), yellowish red (S5YR 5/6),
- - 5 7 10 3011 r s06.4 moist, very stiff, trace sand (Residual Soil) .
T rsees _ _ _ _ 30
s e e T 5 T STty SAND (SM), yeliowish red (5YR 578),
T - reddish yellow (7. YR 6/8) and pale ysilow
3034 T 6.0 (2.5Y 7/3), moist, medium dense, relict rock
3018 [ 7.5 4 5 6 901-3 fabric (Residual Soil)
1. 801-UD-1
299.9 9.5 Pushed shelby tube (801-UD-1) from 7.5 10 8.5
T 901-UD-2 ft, recovery=100%
297.9 11.5 Pushed shelby tube (801-UD-2) from 9.5 to
2964 + 13.0 5 5 7 801-4 11.5 {t, recovery=100%
—r 901-UD3 Pushed shelby tube (901-UD-3) from 13.0 to
2944 15.0 15.0 ft, recovery=100%
T 6 5 7 901-5
2872 T 222
T 7 8 9 901-6
2822 T 27.2
T 4 8 13 9017
T Slty, fine SAND (SM), pale yellow (2.5Y 7/3)
7790 1+ 392 to light gray and orange brown, moist, dense,
g . >3 56 >3 018 clay, trace mafics, rock fragments, mottied
N iron oxide staining, and relict rock fabric
-+ (Residual Soil)
2722 T 37.2
T 9 13 20 901-6
B 2694 _ o A0
B Weathered Rock: Light gray w/ orange, severe
2872 T 422 to moderately severe weathering, QUARTZ
266.2 T 43.2 | 50/0.4 —901-10 GNEISS with bictite 43.3
B 50/0.1 80111/ Hard Rock: Light gray with orange Fe-oxide
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60.0
Hard Rock: Light gray with orange Fe staining,
slight weathering, close to moderately close
fracturing, moderately hard, QUARTZ GNEISS
with biotite
70.0
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GEOTECHNICAL BORING LOG

SHEET 2 OF 5

MACTEC PROJECT NO.: 6468-06-1472 1 COUNTY Louisa, VA l GEOLOGIST S.Lehman
SITE DESCRIPTION NORTH ANNA COL GROUND WATER (ft)
BORING NO. B-901 ‘ DRILL METHOD: Mud Rotary/Core ‘ SAMPLE METHODS: SPT/UD/ICORE 0 HR. ND
COLLARELEV, 3094 ft (NAVDSS)i NORTHING 3,909,778 Us ft (NAD83)\ 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 HAMMER TYPE 140 lbs Auto
DATE STARTED  8/10/06 } COMPLETED 8/25/06 CORE BARREL TYPE: HQ 3 triple tube-wireline
ELEV. |DEPTH BLOW COUNT BLOWS PER FOOT SAMP. v L

) ) oo | osn | o5 ? 210 4l0 6]0 8|O 190 NO. o g SOIL AND ROCK DESCRIPTION
2346 Continued from previous page
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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

grading into QUARTZ GNEISS with biotite at — 80.0}
Hard Rock: Light gray to dark gray with orange

Fe stains, slight to very slight weathering, close

to moderately close fracturing, moderately

hard, QUARTZ GNEISS with biotite
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""""""""""" - recovery from 10561010601 _ _ ___/
[~ Hard Rock: Light to dark gray, moderate to
I 1984  slight weathering, close fracturing, moderately  111.0

[ 197.4__\hard, QUARTZ GNEISS with bictite /1120

..................... )

,,,,,,,,,,,,,,,,,,,,, - Weathered Rock: Dark gray, severe
..................... - 1954 _\weathering, QUARTZ GNEISS with biotite 114.0
..................... 2= Hard Rock: Light gray, moderate weathering,

..................... r 1934 lclose fracturing, moderately hard, 116.0

..................... QUARTZ-MUSCOVITE GNEISS with feldpsar

................... \Vleathered Rock: light to dark gray, very

..................... i severe weathering, close fracturing, medium

= 122 lhard. QUARTZ GNEISS with muscovite

- Hard Rock: Light gray with orange Fe staining,
| 1ge4 |Slight weathering, moderately close fracturing, 123.0

- moderately hard, QUARTZ-MUSCOVITE

— "
L. 183.8 IWVeathered Rock: Light gray to biuish gray, 1256

K IR S N S I VTR R S
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VB3

S severely weathered, QUARTZ GNEISS with
"""" muscovite and feldspar

Hard Rock: Light gray to biuish gray,
moderately severe to moderate weathering,
close fracturing, moderately hard, QUARTZ
GNEISS with muscovite and feldspar
\Weathered Rock: Severely weathered,
QUARTZ GNEISS with muscovite and
eldspar-Very poor recovery —
Hard Rock: Light to dark gray with orange Fe
staining, moderately severe 1o slight i
weathering, close to moderately close |
lfracturing, moderately hard, BIOTITE-QUARTZ

I3
[ES
|

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
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NORTH ANNA COL . ..

GEOTECHNICAL BORING LOG

MACTEC

SHEET 3 OF 5

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

SITE DESCRIPTION NORTH ANNA COL GROUND WATER (ft)
BORING NO. B-901 ‘ DRILL METHOD: Mud Rotary/Core ‘ SAMPLE METHODS: SPT/UD/ICORE 0 HR. ND
COLLARELEV. 309.4 ft (NAVD88)’ NORTHING 3,908,778 US ft (NAD83)‘ EASTING 11,685,929 US ft (NAD83) 24 HR. 213

TOTAL DEPTH 300.0 ft 1 DRILL MACHINE CME 45 Trailer DRILLER: F. Cox/D. Rhodes HAMMER TYPE 140 Ibs Auto

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

ELEV. |DEPTH|  BLOW COUNT BLOWS PER FOOT save. |9 /| L
0 20 40 60 80 100 O SOIL AND ROCK DESCRIPTION
() () | osft | osft | 0.5t | § ! | ! ! 00| NO. | /voil 6

159.8 Continued from previous page
r 1 + 1 Hard Rock: Light to dark gray, slight
e weathering 1o fresh, close to very wide
L ! v A fracturing, hard to very hard,
+ R BIOTITE-QUARTZ GNEISS with feldspar and
e i T e trace magnetite (continued)
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GEQOTECHNICAL BORING LOG

SHEET 4 OF 5

MACTEC PROJECT NO.: 6468-06-1472 ’ COUNTY Louisa, VA l GEOLOGIST S.Lehman
SITE DESCRIPTION NORTH ANNA COL GROUND WATER (ft)
BORING NO. B-901 \ DRILL METHOD: Mud Rotary/Core ‘ SAMPLE METHODS: SPT/UD/ICORE 0 HR. ND
COLLAR ELEV. 3094 ft (NAVDSS)' NORTHING 3,909,778 US ft (NAD83)‘ EASTING 11,685,929 US ft (NAD83) 24 HR, 21.3
TOTAL DEPTH 300.0 ft t DRILL MACHINE CME 45 Trailer DRILLER: F. Cox/D. Rhodes HAMMER TYPE 140 Ibs Auto
DATE STARTED  8/10/06 \ COMPLETED 8/25/06 CORE BARREL TYPE: HQ 3 triple tube-wireline
ELEV. | DEPTH BLOW COUNT BLOWS PER FOOT save | /1 L

@ @ | osn] ost | osf |0 20 4 &0 0 100 no. | o 8 SOIL. AND ROCK DESCRIPTION

85.0 Continued from previous page
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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)
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GEOTECHNICAL BORING LOG

SHEET 5 OF 5

MACTEC PROJECT NO.: 6468-06-1472 | COUNTY Louisa, VA | GEOLOGIST S.Lehman
SITE DESCRIPTION NORTH ANNA COL GROUND WATER (ft)
BORING NO. B-901 ‘ DRILL METHOD: Mud Rotary/Core ] SAMPLE METHODS: SPT/UD/CORE 0 HR. ND
COLLAR ELEV. 309.4 ft (NAVD88)‘ NORTHING 3,909,778 us it (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 HAMMER TYPE 140 Ibs Auto
DATE STARTED  8/10/06 ‘COMPLETED 8/25/06 CORE BARREL TYPE: HQ 3 triple tube-wireline
ELEV. |DEPTH BLOW COUNT BLOWS PER FOOT samp. |9 /) L

@ ® [osr | osn | osf | 0 29 40 60 8 190 no. | o g SOIL AND ROCK DESCRIPTION

10.2 Continued from previous page

NORTH ANNA COL bURE NORTH ANNA COL DATA REPORT REV(0.GP] NORTH ANNA COL.GDT 1/19/07
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Boring and coring terminated at 300.0 ft in
Hard Rock: Very hard, BIOTITE-QUARTZ
GNEISS
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NORTH ANNA COL

GEOTECHNICAL CORING LOG

SHEET 1 OF 4
MACTEC PROJECT NO.: 6468-06-1472 | COUNTY Louisa, VA | GEOLOGIST  S.Lehman
SITE DESCRIPTION NORTH ANNA COL GROUND WATER (ft)
BORING NO. B-901 ‘ DRILL METHOD: Mud Rotary/Core ’ SAMPLE METHODS: SPT/UD/CORE 0 HR. ND
COLLAR ELEV. 309.4 ft (NAVD88)t NORTHING 3,909,778 us ft (NAD83)‘ EASTING 11,685,929 Us ft (NAD83), 24 HR. 213
TOTAL DEPTH 300.0 ft ‘ DRILL MACHINE CME 45 Trailer DRILLER: F. Cox/D. Rhodes 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
V. | DEP DRILL R 51 savp. e tres &
E%f% : (ﬁ)T H R(%N RATE [REC-['RAD | S [RECTRAD o DESCRIPTION AND REMARKS
winy | G| @ 1R 1% e
Begin Coring @ 43.3 ft
266.1 433k 0.7 1 54007 1 (06) ] (0.0) 1 | “8%% Hard Rock: Light gray with orange Fe-oxide staining, moderately severe to 43.3
2654 44.0p_1.0 gfg? 86% f\ 0% /2 B moderate weathering, close to moderately close fracturing, medium to
264 4 450 3.8 290 (0.8) fi (0.0) 3 L moderately hard, QUARTZ GNEISS with biotite
408 80% J|\ 0% L (1 joint at 30° with trace clay)
260.6| 488 40008 | (3-3) | (0.9) L (3 joints at 45° with trace clay and Fe stain)
250.4 500] 1.2 102102 N87% M 24% 4 | (7 joints at 45° with clay and Fe stain; 5 joints at 30° with clay; severe
50 5:20 (1.0) 4 (1.0) fUC54.0 - weathering along joints)
4:56 83% {1\ 83% - (1 joint at 45° with Fe staining)
g;ﬁg (4.9) | (22) - (3 joints at 45° with Fe staining; 3 joints at 30° with trace clay and Fe staining)
300 | 98% | 44% o
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
gig 98% | 76% I~ staining; 2 joints at 30° with clay and Fe staining; 1 joint at 70° with Fe staining)
445 -
2494 60.0 4:33 —2494 e ________._ 804
5.0 3:40 (5.0) | (4.4) jUCS-60.3 - Hard Rock: Light gray with orange Fe staining, slight weathering, close to
351 100% | 88% n moderately close fracturing, moderately hard, QUARTZ GNEISS with biotite
jfgg B (1 joint at 70°, 3 joints at 45°, and 3 joints at 30°-all with trace clay and Fe
244.4] 650 417 - staining)
5.0 3:52 4.2) | (2.0) 8 N (14 joints at 20-30° with clay and Fe staining)
3:39 84% | 40% r
3:58 -
3:43 -
239.4 70.0 2:19 2394 100
4.7 3:35 (4.6) | (0.9) 9 - Hard Rock: Light gray to dark gray with orange Fe staining, moderately severe
4:16 98% | 19% - to slight weathering, close fracturing, medium to moderately hard,
giég i QUARTZ-BIOTITE GNEISS grading into QUARTZ GNEISS with bictite at 73.8
- ~ ft
sl i 53 Toams TG Ten | N (14 joints at 20-30° with trace clay and Fe staining)
’ “0-45 10‘0% 40‘% N (8 joints at 20°, 2 joints at 45°, and 3 joints at 70°-alt with trace clay and Fe
2:54 | staining)
2:10 .
229.4] 80,0 o o A o1
5.0 320 (5.0) | (3.8) L - Hard Rock: Light gray to dark gray with orange Fe stains, slight to very slight
3:46 100% | 76% o weathering, close to moderately close fracturing, moderately hard, QUARTZ
gig 3 GNEISS with biotite
- I joi 0°, 1 joint at 50° 4 joi t 70°-all with t F
0044 85.0 3 R (s%;%r;ts)at 30°, 1 joint at 50°, and 4 joints a with trace clay and Fe
50 | 28 |48 (28| 12 B (3 joints at 60°, 1 joint at 45°, and 2 joints at 30°-all with Fe staining)
2:54 92% | 56% "
3:38 o
3:55 o
2194 90.0 4:50 —
5.0 3:57 (5.0) | 27) 13 I (2 joints at 80° with trace clay and Fe staining; 2 joints at 45° and 3 joints at 30°
gf;‘; 100% | 54% N with Fe staining; moderate weathering along joints)
318 o
2144) 950 318 —
45 324 (4.5) | (3.5) | UC-97.9' r (4 joints at 45° with Fe staining; 2 joints at 70° with trace clay and light Fe
3:20 100% | 78% I~ staining)
3:40 L
200.9] 995 s o
209.4{__100.0§ 0.5 A 573054 (0.5) } (0.0) L__15__ _ (1 joint at 80° with trace clay)
5.0 3:40 100%/|\_0% 18 - (2 joints at 80°, 2 joints at 60°, 2 joints at 45°, and 2 joints at 30°-all with trace
2:44 (5.0) | (2.8) - clay and Fe staining)
2?3 100% | 56% -
204.4| 1050 545 ey s
202.9| 1085 16 | 308 | (0.6) ) (0.0)} 17 L4 == —\(1jaintat 80° with trace clay and Fe staining) _ _ _ _ _ _ _ _ _ _ _ _ =3
- T35 22005 A40% A 0% 18 i Weathered Rock: Dark to light gray, severe weathering, QUARTZ GNEISS wath s
‘ 212?’3-5 (4.0) | (2.2) = = —biotite-No recovery from 105.6 to 106.0 f =
Soa | 114%)| 63% - \(4joints at 45° with clay and Festaining)__ _ _ _ _ _ _ _ _ _ __ _ I
199.4] 110.0 311 3 Hard Rock: Light to dark gray, moderate to slight weathering, close fracturing, 1110
174l 110 20 [0 RO QD19 oy moderately hard, QUARTZ GNEISS with biotite —i
: : 30 2:24 100% | 35% 20 LR \(4 joints at 30° with Fe staining) /——~—'-
: 2:56 (2~§) (0.9) | 4054 Weathered Rock: Dark gray, severe weathering, QUARTZ GNEISS with biotite | 4449
194.4] 115.0 ?;;’ 93% | 30% S Hard Rock: Light gray, moderate weathering, close fracturing, moderately harci/——‘—
: 50| 52 @3 @4 = == 1934 \QUARTZ-MUSCOVITE GNEISS with feldpser 1160
’ 342 84% | 48% - Weathered Rock: light to dark gray, very severe weathering, close fracturing,
2:01 - \medlum hard, QUARTZ GNEISS with muscovite /
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NORTH ANNA COL

GEOTECHNICAL CORING LOG

SHEET 2 OF 4

MACTEC PROJECT NO.: 6468-06-1472 | COUNTY Louisa, VA 1 GEOLOGIST S.Lehman
SITE DESCRIPTION NORTH ANNA COL GROUND WATER (ft)
BORING NO. B-901 ‘ DRILL METHOD: Mud Rotary/Core ‘ SAMPLE METHODS: SPT/UD/CORE 0 HR. ND
COLLAR ELEV. 3094 ft (NAVD88)$ NORTHING 3,909,778 us ft (NAD83)} EASTING 11,685,929 US ft (NADS83) 24 HR. 213
TOTAL DEPTH 300.0 ft ’ DRILL MACHINE CME 45 Trailer DRILLER: F. Cox/D. Rhodes HAMMER TYPE 140 lbs Auto
DATE STARTED  8/10/06 COMPLETED 8/25/06 CORE BARREL TYPE: HQ 3 triple tube-wireline
CORE SiIZE HQ3 TOTAL RUN 256.7 ft
DRILL RUN STRATA L
Elff%v' DE(E)T H R(Et)N RATE |REC T'RAD | STWF. RECTRAD | DESCRIPTION AND REMARKS
iy | @ | @ 1R 1R e
Continued from previous page
2:00 - (2 joints at 70-80° with trace clay and Fe staining; 1 joint at 45° with trace clay)
189.4| 1200 4:36 11894 _ Hard Rock: Light gray with orange Fe staining, slight weathering, moderately 1200,
3.0 gfjg 217-04/) (8‘-35)) 22 %z 1884 lciose fracturing, moderately hard, QUARTZ-MUSCOVITE GNEISS with 1210l
: ° ° NNL feldspar (continued) _ _ .
186.4] 123.0 5:20 - 1854 \\Weathered Rock: Light gray to biuish gray, severely weathered, QUARTZ 1230
20 &27 0.1 1 (0.0) z % GNEISS with muscovite and feldspar
1844, 1250 424 | 5% | 0% = 2 ints & 45° and 1 oint at 30° with dlay)
20 538 4 100 2 =3 183.8 (2 joints & 45 and 1 joint at 30° with clay 1256
1824 127.0 7:29 70% | 0% L Hard Rock: Light gray to bluish gray, moderately severe to moderate
3.0 728 (—25‘;- & 9") Uc-1295 L \v‘iathering, close fracturing, moderately hard, QUARTZ GNEISS with
520 & 3'% 8 3'% - muscovite and feldspar i ]
179.41  130.0 3:38 — \Weathered Rock: Severely weathered, QUARTZ GNEISS with muscovite and
5.0 3:21 4.6) | (2.5) 26 - feldspar-Very poor recovery
316 92% | 50% - 4 joints at 30° with trace clay and Fe staining)
3:59 - Hard Rock: Light to dark gray with orange Fe staining, moderately severe to
4:54 n slight weathering, close to moderately close fracturing, moderately hard,
174.4| 1350 457 [—1744 _ BIOTITE-QUARTZ GNEISS and QUARTZ GNEISS with biotite 135.0]
5.0 4:55 (5.0) | (4.8) 27 - (4 joints at 45° with trace clay and Fe staining) |
418 1100% | 96% B \(1 joint at 80°; 10 joints at 45° with clay and some Fe staining) _ _ _ _ _ _
3:31 B Hard Rock: Light to dark gray, slight weathering to fresh, close to very wide
169.4| 1400 gjgg | fracturing, hard to very hard, BIOTITE-QUARTZ GNEISS with feldspar and
- - 55 555 75 | @9 55 | trace magnetite
: 2o (QQW) 989 i (1 joint at 80° and 1 joint at 45° with trace clay, slight weathering along joints)
216 ° ° L {1 joint at 30° with clay)
404 -
164.4] 145.0 4:03 —
5.0 4:05 (5.0) | (4.7) 29 I (1 joint at 65° with trace clay; 1 joint at 50° with weathered biotite)
3:45 100% ] 94% -
342 ™
3:46 -
159.4| 150.0 3:06 —
50 3:25 (5.0) | (6.0) 30 - (1 joint at 45° with trace clay and weathered biotite; 1 joint at 80° with weathered
2:38 100% | 100% - biotite)
2:51 -
3:10 -
154.4] 155.0 3:50 —
5.0 3:25 (5.0) | (6.0) 31 - -No Joints
2:23 100% | 100% I
2:45 -
225 -
149.4]  160.0 2:32 —
5.0 222 | (5.0) | (5.0) 32 B -No Joints
2:52 100% | 100% N
2:50 -
2:54 B
144.4| 165.0 409 -
50 553 | (5.1) | (5.1) 33 - -No Joints
5:10 102% | 102% T
3:18 -
3.28 L
139.4{ 170.0 3:24 —
5.0 3:58 (5.0) | (5.0) UCS-170.5 3 (1 joint at 45° with trace Fe stain)
6:20 100% | 100% o
4.06 L
4:36 -
1344 1750 3:29 —
5.0 5:08 (5.0) | (5.0 35 s -No Joints
4:34 100% | 100% I~
410 o
3:51 o
129.4| 180.0 4:09 —
50 806 | (5.0) | (5.0) 36 - (2 joints at 70° with trace clay)
5:07 100% | 100% B
5:56 2
4:43 r
124.4] 185.0 3:51 —
1232 186.2] 1.2 648 | (1.2) | (0.9) 37 - (1 joint at 15°)
3.8 24402 N100%/N\75% 38 B (1 joint at 80° with trace clay)
vl NN NET) r
\ 0, ™
1104 1900 ;‘fég 100% | 100% R
50 [—3a1 7] (5.0) | (5.0) 39 B -No Joints
353 100% | 100% I
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GEOTECHNICAL CORING LOG

SHEET 3 OF 4
MACTEC PROJECT NO.: 6468-06-1472 | COUNTY Louisa, VA \ GEOLOGIST S.Lehman
SITE DESCRIPTION NORTH ANNA COL GROUND WATER (ft)
BORING NO. B-901 ‘ DRILL METHOD: Mud Rotary/Core 1 SAMPLE METHODS: SPT/UD/CORE O HR. ND
COLLAR ELEV. 309.4 ft (NAVD88)‘ NORTHING 3,809,778 Us ft (NAD83)‘ EASTING 11,685,929 US ft (NAD83) 24 HR. 21.3

TOTAL DEPTH 3000 ft

1 DRILL MACHINE CME 45 Trailer

DRILLER: F. Cox/D. Rhodes 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

DRILL RUN STRATA L
E%%V- DE(%T H R(%’DN RATE | REC. [ RAD| SAWP- [REC.TRAD o DESCRIPTION AND REMARKS
i) | | G 1R 1% ls
Continued from previous page
4:28 o Hard Rock: Light to dark gray, slight weathering to fresh, close to very wide
114.4| 195.0 442 — fracturing, hard to very hard, BIOTITE-QUARTZ GNEISS with feldspar and
5.0 —2—:3—%— (5.0) | (5.0 40 - trace magnetite (continued)
409 | 100% | 100% I -No Joints
3:35 i
4:09 3
109.4| 200.0 4:06 -
50 4:29 (5.0) | (5.0 41 I~ -No Joints
445 1 100% | 100% 3
5:48 o
5:38 "
104.4] 205.0 5:58 —
3.9 9:10 (3.9) | (3.9) |UC-208.5' r (1 joint at 70° with trace clay)
515 [100% | 100% 2
7:55 N
100.5] 208.9 8:60/0.9 r
99.4{ 210.0] 11 1:118/0.1 | (1.0) | (0.9} 43 — -No Joints
5.0 %—» 91% N\ 82% 44 - (1 joint at 45° with trace clay)
o (5.0) | (5.0) -
a17 | 100% |100% r
510 3
944 2150 412 —
3.8 5.05 (3.9) | (3.9 45 - -No Joints
407 | 103% | 103% -
449 -
90.6| 2188 4:43/0.8 o
89.4| 2200 1.2 4:25 1.0y | (1.0) 46 — -No Joints
5.0 02002 A 83%MN83%4 47 o (1 joint at 70-80° with Fe mineralization)
e 0| 6D s
w7 | 100% |100% -
4:.06
84.4| 2250 3:53 ~
5.0 3:.06 (5.0) | (5.0) 48 -~ -No Joints
337 [100% | 100% 2
4:07 - g
4:51 I
79.4] 230.0 4:30 —
5.1 436 | (5.1) ] (5.1) 49 - -No Jaints
446 100% | 100% ~
4:49 -
4:36 -
74.3] 2351 4:58/1.1 =
4.9 8:13 (4.9) | (4.9) 50 - -No Joints
816 1100% | 100% T
6.06 r
8:29 -
69.4| 2400 8.08 —
5.1 9:56 (5.1) | (5.1) |UC-240.5' B -No Joints
8:08 100% | 100% r
817 o
8:16 =
64.3] 245.1 10:44/1 .1 -
5.0 17:21 &N | @47 52 I (1 joint at 20-30°; 1 joint at 30-40° with chiorite)
17:38 | 102% | 94% 3
6:56 B
7:54 o
59.3] 250.1 4:37 i
5.0 448 | (5.0) | (5.0) 53 - (1 joint at 65°)
453 100% | 100% I
6:28 I~
5:51 I
54.3] 2551 518 T
4.9 7:23 4.9 | (4.9 54 2 (1 joint at 45°%)
715 | 100% | 100% r
6:56 n
8:00 -
49.4{ 260.0 5:09/0.9 =
50 6:30 (5.0) | (5.0 55 N -No Joints
5:52 100% | 100% -
6:27 -
8:56 ~
44,4 2650 10:46 i
5.0 1433 | (5.0) | (5.0) 56 - (1 joint at 40°)
14:42 100% | 100% -




GEOTECHNICAL CORING LOG

SHEET 4 OF 4
MACTEC PROJECT NO.: 6468-06-1472 ] COUNTY Louisa, VA l GEOLOGIST S.Lehman
SITE DESCRIPTION NORTH ANNA COL GROUND WATER (ft)
BORING NO. B-901 \ DRILL METHOD: Mud Rotary/Core \ SAMPLE METHODS: SPT/UD/CORE 0 HR. ND
COLLARELEV. 309.4 ft (NAVDBB)‘ NORTHING 3,909,778 Us ft (NAD83)’ EASTING 11,685,929 US ft (NAD83)| 24 HR. 213
TOTAL DEPTH 300.0 ft ’ DRILL MACHINE CME 45 Trailer DRILLER: F. Cox/D. Rhodes 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

DRILL RUN STRATA
ELEV. |DEPTH| RUN RATE | REC. | RQD SAMP. "REC. | RQD

@ | @ | @ g | © @ N |

DESCRIPTION AND REMARKS

OOor

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 52328 (5.0) | (5.0) 57 trace magnetite (continued)
y -No Joints

4:48 100% | 100%
4:35
4:49
34.4f 2750 5:29

50 | 407 | (5.0)]| (5.0)| 58
300 | 100% | 100%
2:52
3:581
20.4| 280.0 443

-No Joints

50 4:21 (5.0) { (5.0) pCS-280.5
357 | 100% | 100%
512
6:05
24.4] 2850 4:46

-No Joints

50 | 547 | (5.0)| (5.0)| 60
521 | 100% | 100%
4:46
4:30
19.4| 290.0 328

-No Joints

5.0 627 (5.0) | (5.0) 61
5:20 100% | 100%
6:42
4:50
14.4] 2950 547

-No Joints

5.0 8:52 4.9) | 4.9 62
6:27 98% | 98%
8:15
8:49
9.4] 300.0 7:22

-No Joints

|III||IIIIIIIIIIIII!'II[IIIIIIII

©
~

300.0

NORTH ANNA COL «xE NORTH ANNA COL DATA REPORT REV0.GP) NORTH ANNA COL.GDT 1/19/07

Coring terminated at 300.0 ft in Hard Rock: Very hard, BIOTITE-QUARTZ
GNEISS
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Core Photographs
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