; GROUP N . ; »
MAJOR DIVISIONS SYMBOLS TYPICAL NAMES STABOL S TYPICAL NAMES
AR ; ;
« Bi= ‘ Wil graded gravels, gravel - sand ¢ .
G%%gé g b ¢ OW | icrumes, little or no faes, /1 SPT Split Spoon Sample
GRAVELS : fnes) o 8 Poorly graded gravels or grave - sand
{More than 30% of] (Linle or o fines) 3 {}N& GP mixtures, Hinle or no fines., b SAMPLE CME Continuous Soil Sample
fo_guc Eimcﬁm is Seig TYPE
ARGER thanthe] ORAVELS lfofv G T e s n
) o et i B il 1 Silty gravels, gravel ~ sand - silomixtures, n Tndistnrhe
COARSE | No-3sievesizd) | wiTH FINES Db | | Undistarbed Sample
GRAINED {Appreciable Clayey gravels, gravel - sand - chay _ .
SOILS amount of fines] K527 GC mg?{i;‘fcgf VO, Braven - snd e @ GRAR | Bulk Sample
Muore than 30% of . o e T -
¢ {);; ;s gﬁ:? . eu CLEAN SW ;zizt?n%iadeﬁ sands, gravelly sands, Hintle or ABBREVIATIONS
LARGER than No. - ey " CHE - Chemical fvsi
200 sieve size) SANDS SANDS s e IE - Chemical Analysis
(More g;fm ,3(3%5}3 (Lt or nv fines) gp gz‘;fiygj;%i:md‘ or gravelly sands. CN - Consolidation test
coarse froction is ©ors - » A e
GSZ - Grain size distribution test
SMALLER than
the ”‘55 4 Sieve W g?;‘?? i £s SM | Siliy sands, sand - sfir mixiures H - Hydrometer test
Sizch 4 INES PRS - Protror test, Standard
dé{:;ﬁi?’ Jéfiis; S€C | Clayey sands, sand - clay mixtures, PRM - Proctor test, Modified
Inorganic sthis and very fine sands, rock 5G - S? ecific (}ra‘mty fest
ME | flour, silty of elayey fine sunds or clayey TXD - Resonant Column /Torsional Shear
gxlb and m;h si;gfh}t plastivity, TXS - Triaxial test, Static
SILTS ANDOLAVS v norganic chys of jaw o medivm . il » R
EINE (L%ui f ﬁiﬁn LESS :{i‘n 555.} f/ L p;as’izc;& gi.m:;h clays, sandy elays, sty UC - Unconfined Compression test
: : slavs. fean clavs . .
e e > WOR - Weight
GRAINED Lo gy, | Oreanicsilts und organic silty clays of fow X £ {}i Rod
SOILS s plasticity. NA - Not Applicable
{More than 30% of T : ND - Not Determined
material is MH Inbreanic silts, micaceous or diatomaeeous o o . Y
SVIALLER than fine sandy or sily soils, clastic silis. C;(}é {ggg‘fzqn Géyeﬂeimﬁzﬁé?&s*ﬁaﬁce
SMALLER than vith Relafive Density and Consistency
e 200 steve sire} SILTS AND CLAYS 7 . . L . Wi 2 B
(Liquid limit GREATER than 54) % CH | Inorganic clavs of high plasticity, fat clays SAND & GQ&'VEL i SiLT & CLAY
geos P - No. of Blows |Relative Densityl No. of Blows | Consistency
RATA ‘ Chrganic clays of medivo 1o high ; .
v oH plastieity, erganie sils N <4 Very Looss <2 Yery Sofi
3 4-10 Looss 2-4 Sof
HIGHLY OROANIC SOILS ., gy| PT | Peatand other highly organic soils. 10-30 Wledium Dense 4-8 Medium Suff
. papeas ; - " — - - 30 - 30 -15 ifl
BOUNDARY CLASSIFICATIONS: Soils possessing characteristics of two groups are designated by : 30 v Df:gss = 8,. 33{} \ 5 Z_df*.
combinations of group symbols. _ - ELY Lense 15- g Vﬁg ;ﬁifg
>3 a
Datnm Reference |Horizonmd - NAD 83 {1982
LT OR CLAY SAND GRAVEL Cobbles Bould information Elevation - NAVD 88
SIL - 8 CSIEOUIMETS . -
No200 | Nodl | Nodl Nod AT & 2 F @R SOIL LOGS
U5 STANDARD BIEVE SIFE i W CTE C
Reference; The Unified Soil Classification System, C{}rp& ef”Encix*eefs? U8, Army Technical e
Memorandum No. 3-357, Vol. 1, March, 1953 (Revised April, 1960} v _ NuSTART BELLEFONTE COL, Attuchment C, Rev. §, 6468-06-1299




ROCK SYMBOLS AND NAMES

1) Note A - Water Level Data. Measured ground water levels during drilling are
summarized on the last page of the rock log. If there is no rock log ( borings
ending in -UDS or UDD) then the ground water levels are noted on the last
page of the soil log.

2) Suffix- Certain borings designations end in with a -PS, -A, -UDS, -UDD.
These represent borings offset up to 10 feet from the original locations for the
following reasons:

-PS, drilled specifically for logging of soil with P-8 Suspension logging tool,
~-A, make up hole due to obstruction or abandonment at original location
DS, Boring 1o obiain undisturbed samples for static tests

-UDD, Boring to obtain undisturbed samples for dynamic tests

Color descriptors in Lithology Section - Color code for soil {e.g. 5YR 5/8) is
based on Munsell Soil Color Chart designations (based on U.S. Dept. of
Agriculture Handbook 18). Color code for rock (e.g. 5B 5/1) is based on The
(S A Rock-Color Chart {The Geological Society of America)

ROCK

. .
a TON I SOIL IN-FILL
] LIMESTONE 5829210 L
SHALE OPEN VOID

WEATHERING (abbreviation}

ROCK STRENGTH (abbreviationd

FRESH (F) ~ Mo vishble sign of rock mawviel
sscathering, perlps stipht discoloration on major
discontinutiy stufanes.

SLIGHTY THERED (ST} - Rock mnass 18
zeneratly fresh with slight discolontion i reck fabris.
Discontinuities are statned and may sontein chay,
Proompusitdon exends ug 1o 1" dnve vonk.
MODBERATELY WEATHERED (MW)~ Less than
30%% of rock iy degomposed, Significent portion of
resk sheses diseolosaion and woatherdng effeots.
HIGHLY WEATHERED (MW} - Rock mnss 38 sy
thaa SU% decomposed. Kotk can b brokon by kasd
or scraped witl Jaufe oy plck.
COMPLETELY WEATHERED{CW]) - Rock iass s
complewly decomposed bat sock fabric and suctuse

EXTREMELY WEAK (RO}~ Can be Indomred with
difficulty by tientboatl, May be friable or moldable
with finger pressure,
VERY WEAK (R}~ Cnunbles ander Srm Biows wih
peint of basymer. Cmn be paaded by a knife.
WEAK (B2 ~ Can be peuded or soraped by @ kiife
with diffieulty. Capnot be seratched by fingemet,
Shaltow indentation made by fom blow of hammer,
MEDIUM STRONG {R3}~ Cannot be seraped or
acked with v kedie.
STRONG (B}~ Mere tluws one blow of geologic
s A

o fractune

VERY STRONG {R3) » Specimen requites sisany hurd
blows of hamuer ts fructare or chip,

may silf be eyvidens. Specimen is eastly crumbled or
penemated with dnife or pick,

DISCONTINUITIES (abbreviations)

IN-SITU TESTS

BHTV - Borshole televiewsr
DH - Dowrshole fogging
G ~ Govdman Jack test
NG - Natural Gumma logging
PA - Packer test
PS - P-8§ Suspension logging

Bi- Bedding joint  PI- Planar joint
Bb - Bedding bresk  Ro - Rough surface
Fa ~ Fanlt $i - Slightly rough
Jo - Joint S - Smooth surficy
Mb - Mechanical breakSi - Stepped joint
Sk - Shear break VR - Very rough
Ve - Vein W~ Wavy Jolat
Appertarer He - Healed, Op - Open
Ti- Tight, ¥i-Filled

GEOLOGIC UNITS {(abbreviations)

NV WNashville

Limestone, above the T2 bentonite

1i&R 1 Upper Siones River

Limestone with shale interbeds

A Unit A {Stones River)

Interbedded shale and Hmestone

B Unit B (Stones River)

{.imesione

< Uinit C (Stones River)

Shale with limesione interbeds

D Unit D {Stones River)

Limestone

E Unit E {Stones River)

Shale with limestone interbeds

F Unit F {Sfones River)

Limestone

LSR Lower Stones River Limestone with shale interbeds
Datom Reference | Horizontal- NAD 83 {1992)
ioformation Elevation - NAVD 83

GENERAL NOTES FOR SOIL AND
ROCK LOGS

KEY TO SYMBOLS AND
DESCRIPTIONS FOR ROCK LOGS

1

MaSTART BELLEFONTE COL, Attachment C, Rev. §, 6468-66-1299




SOIt. LOG_MFC_WLA REVISED BELLEFONT 02-21-07.GPJ WLA.GDT 3/13/07

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

4 Al SOIL LOG - Boring No. B-1000
#MACTEC LA g
Drilling Method Baring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" ODY HQ core (3.8") 1533129.7 N; 628373.8E 185.9 feet
Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) | Ground Water Depth | Date Staried
MILLER (Bilbrey) / CME 750 611.9 feet See Note A 6/19/06
Sampiing Method Borehole Inclination Logged by Date Completed
Split Spoon/HQ coring Vertical b, K Krug 6/22/06

m- EAYOF

g €8
) Z’ v@ ElS|e Reviewed by /Date  PSC B~{%- Q7
O > 5 8 e E ﬁ -
E=2 =1 o=t Ol = & @ £
glel e BelEp O 0|l B ey e
TIEl el 82|88 8| 86|80 %9
Sls| | 28|88 9 2lg|<£|32 we
ol § |58 |28l 21X |5 |35 |62 s Lithalogy 00 Remarks
0y o CLAY with sand, davk red (2.5YR :
E 3/8}, moist, medium stiff, few 3
2 organics 3
SPT
4/174 g 12 -610
{amr| 3 3
4 PTl & 15.6 6077 . 42
2 6 : MH SILT with sand, yellowish red (5YR
53 5/8), moist, stiff to very stiff, few 3
angular clasts, trace organics and
E 3 magnesium oxide nodules 3
i /IsPT 50/ 3
; / 3| 8 |sajpd 5 losz l 605
3 ;.
/P07 5 118 I
E 14
10 -
8009 110 3
SPT: 2 95/ CH CLAY, reddish brown (8YR 5/4),
3 198.6{23.3 GSZ moist, stiff, few sand, trace grave! = 600
E 51 7 68
ST 3 hoa 3
15 & -
I718F7 11 198 585 4 165 | Auger and SPT refusal at
ik 7 320" 16.5 feet, . 505
Continuation of borehole
3 description in rock log.
Coring begins at 16.0 feet, &
20 3
k - 590
253 3
3 - 585
304 3

Page

1 of 1



ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WA GDT 3/12/07

AMACTEC

Project Name and No.:NuStart - Bellefonte COL. Proiect: 6468

Willian Letiis & Assoentes, b

ROCK LOG - Boring No. B-1000

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" QD) HQ core {3.8") 1533129.7 N; 6283735 E 185.9 feet
Drilling Contractor (Driller) and Rig { Elevation (Datum NAVD 88) | Ground Water Depth | Date Started
MILLER (Bilbrey) / CME 750 611.9 feet See Note A 6/18/06
Casing Size and Depth ) Borehole Inclination Logged by Date Completed
HW: 4.5 inch O.D. / 16 feet Vertical L, KKmug 6/22/06
B s 3 407
= 3 > 2. | £ Reviewed by / Date _ SC. % (%5~07
& = & 3 |86 | 2 5
clelflalslslobe |85 8 g
EX) b & &z =
Elc)8 1181815528480 |3 8
ol 3 @ L s TSl 20 @ o
Ele | R|=|(BleC|5RIBa | 0O Lithology Remarks wE
- ’ LIMESTONE (miciite) with interbedded calcareous ; . . 505
shale; micrite is dark gray (4/N) and shale is very f%‘;?ng begins at 16.0
; 5.0 SwW dark gray (3/N}; fresh to slightly weathered; . , .
1 50 99 to F R3 : reditm strong :633}]22 feet: Good fluid
= 16-22.8 feet: shale is 0.1 feet thick with spacings
205 of 0.01-0.2 feet 3
- 19 feet; large calcite vug
21.1 to 22.8 feet:
; L bioturbation - 590
; a= . 22 feet: Lost fluid return
5 1498144 - ~22.8-30.4 feet: shale layers are 0.1 - 0.2 feet thick | and did not recover
5.0 = with spacings of 0.2 « 0.4 fest throughout the boring.
[ 1
25- 5=
F IR3 | =
]
Cor] - 585
3 4.6 100 I 27.89 feet: Unconfined £
| 50 - Compression Test
[ 1
30+ T
o] - 30.4-33 feet: diffuse shale bed boundaries, calcite
- Mo, 65, | vugs
o |/ Wa. Ro, Ti -580
1
5.1 LY 4
4 50 100 ax -
35 - 3
It
F |IR3 -
- D
- 575
5 153 o]
S 1ED 100 (o :
]
40+ s -
|
Lt
. = =570
& 1
6 |24 1100 2=
i ’ . 43.88 feet; Unconfined
45+ - 44.7 feet: shale beds become planar, calcite vugs | Compression Test
F |Rr3 - from 45-50.9 fest
- 565
]
5 5.1 |
: 7 50 100 -
-
K T
50 E"
- - 51.55 feet, packstone and wackestone intervals
-
E T - 560
. 5 1 aaas 3
; 8 —5—5 100 - :
66 e | N R -
T LIMESTONE (micrite) with interbedded calcareous
F |R3 - shale, micrite is dark gray (4/N) and shale is very -

Page 1 of 5



ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

Project Name and No.:NuStart - Bellefonte COL. Proiect: 6468661299

HMACTEC ROCK LOG - Boring No. B-1000
Wilkiam Letss & Ascocintes. Ine,
5 e
© © o 2 | & €
g E £, 2 |28 |3 §
sl s 2(82|%|z2 8E ‘g% o T o
Blcl8% |5 |E|28(2|Be 50 | 3 &3
Dl |2 |5|elBE5888 | 6 Lithology Remarks e
. dark gray (3/N), fresh, medium strong, fossiliferous - 555
E 4.7
19150
60~
E - 550
I 5.2
311050
65 -
R3 - 85.4-69.8 feet: limestone 90%
- 66-69.1 feet: shale is <0.1 feet thick and
laminated - 545
E 5.0
11150
69 feet: calsite vugs
70: 70 to 95.8 feet: calcite
vugs common
- 540
; 8.2
1% |50
75+
R3
R - 535
| 771779 fest: pure limestone-micrte
34 |82 LIMESTONE (micrite) with interbedded caicareous
. 5.0 shale; micrite is dark gray {4/N) and shale is very
dark gray {3/N); fresh; medium strong; shale beds
80+ are diffuse boundaries, laminated to thin, iregular
- 530
i 48
3150
85+
R3 - 85.7-93 feet: shale is laminated, planar and
: closely spaced ' 505
; 5.2
1% 50
90+
. =520
ERT R ~ 93-95.8 feet: shale constitutes ~40% of the rock,
- 5.0 diffuse bedding pattern
85~
R3 - 95.8-97.8 fest: shale is 0.01 - 0.1 feet thick with

Page 2 of 5



ROCK LOG_MFC_WLA_REV BELLEFONT 02-21.07.GPJ WLA.GDT 3/12/07

Project Name and No.: NuStart - Bellefonte COL Proiect: 6468061299

ZMACTEC

Williany Latus & Avsos iates, b

ROCK LOG - Boring No. B-1000

=] -
T o - Z 1Ee | 5
9 P £ 5 |2 2
Slol5|oli|sl.oBlE 228
BlZ%2|8|¢ £ 2121218 |85 | €
Sl 58|28 |L12%lcleg 28 | 8
rle iz |63 E8 80 | o Lithology Remarks
3 e spacings of 0.001 - 0.1 feet
E ]
17 100 -
] o
100 FHE L | | e e e T ma e e e S hedeies
- LIMESTONE (wackestone); dark gray (4/N); fresh;
I strong; no shale
z |
- 102-102.8 feet: bisturbation infilled with calcite
‘ 8.1 -
118 5| 100 L
105 - - o o LR o 1 o o e i e o
o LIMESTONE (micrite) with interbeds of calcareous
R4 L shale; micrite is dark gray (4/N) and shale is very
s dark gray (3/N); fresh; medium strong; contains
L scattered mtervals of wackestone; locally very
E : fossitiferous
19 88 e - 105-123.5 feet: shale is very thin to laminated,
E o wavy and spacing at 0.1 to 0.3 feet
110- - 107.9-108.3 feet: disturbed bedding, ~30% calcite
Ly - 109,1+110.4 feet: shale dominant zone ~60%
| 2
: | B
[T
] 5.1 by
120055 100 i
[ 7]
115- s
R3| B
E N
: ~117.2 ~120.1 feet: zone with very little shaje
E 4.4
121 59| 7? i 118.3-120.65 fest: core
S overdrilled (disturbed)
120+ L]
rr]
-
3 -
-
122|189 09 =
E 5.0 o -123.5-132.1 feet: shale bed thicknesses increase
125 rhy to 0.01 - 0.2 feet with spacings of 0.1 fest
"3 ]
R3| b5
A
E ]
E T « 127.5-128 4 feet: brecciated limestone structure
23 100 5
T -
1301 !
-
1
- -
o] - 132.1-132.6 feet. wackestone mixed with
904 |881400 T calcareous shale, diffuse bedding
k 5.0 e - 132.6-138.4 feet: shale is laminated and beds
o spaced at 0.1-0.3 feet
1354
T
R3 -

Page 3 of 5
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ROCK LOG MFC WLA_REV BELLEFONT 02-21-07.GP) WLA.GDT 3/12/07

Project Name and No.: NuStart - Bellefonte COL Proiect: 6468061299

4MACTEC

Willian Leitrs & Asse<atcs, [ne.

ROCK LOG - Boring No. B~1000

=) -
gl |2 2 2185 5
% s & o) % E) o B é gg :8), '-'5“
£ > c | D|n oic j=E= ©
ElS18|2 5|22 2858 |3 _ 38
Ele | R|2 |68 5R3568 {0 Lithology Remarks W
k == 475
1
25 |80 1100 T i
5.0 - - 138.4-139 feet: pure shale bed 2
Crit Lo, 50, 8, - 139-186.9 feet: shale bedding laminated fo thin,
1405 A | RoTi wavy to planar with occasional diffuse boundaries 3
E :
i - =470
[l
o L.
126 [221100 o
]
LEE Eor 1
F |rR3 £ -
T - 465
- - 2
127 (31100 = ]
[
i
180+ o ]
1
]
by - 460
LI = _
3 28 gﬁ 99 : -
[}
155 - L 3
.
F RS = .
== - 455
[ .1
- ig - =
: 29 50 100 E"‘ 3
-_
160+ = -
- .
: == , - 450
LT - 162-163 feet: heavily deformed beds
. L] i
30 |22 100 ]
- . :- :
165 1] 1
.ﬂ
F IR3 - Y
1
: == - 445
[ 1
- é:wzm .. =
131155 %8 = -
170- o=
[ -]
o
E E. - 440
. 50 £
32 | ¥ 11100 L
E 5.0 :; -
176+ :: - 174.7-175.3 feet: highly deformed shale bed 3
£ r3 - «175.2-176.1 feet: wackestone with thin shale beds 5
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ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GOT 3M12/07

Project Name and No.: NuStart - Bellefonte COL. Proiect: 6468061299

YMACTEC

William Lethis & Associates, loe

ROCK LOG - Boring No. B-1000

180

185+

180+

195 -

200

215+

Depth (feet)

Jeay,

=] a
o Z 2 E
N o = ':—_‘, £
s 5o % S B g 'ff:"r‘pi :ES,, £
P [ = A
Ele | s 2|&H|s885 K300 | & Lithology Le
- 435
F
4.7
5.0 - 178.5-180.2 feet; shale bed with calcite stylolite
- 180.2-181.1 feet: wackestone with diffuse shale
- beds, calaite infill 3
- LSR '430
52 3
4.8
Boring terminated at 185.9 feet
NOTE A: Water lavei data 425
Date - Depth (below ground suwiface) 2
6/20 - 16,9 feet
6/21 - 15.6 feet
6/22 - 15.8 feat
=420
- 415
=410
- 405
- 400




SOIL LOG_MFC_WLA REVISED BELLEFONT 02-21-07.GPJ_WLA.GDT 3/13/07
Project Name and No.:NuStart - Bellefonte COL Proiect; 6468061299

ZMACTEC

SOIL LOG - Boring No. B-1001

Witliam ),ettis & A

Driliing Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Rotary Wash / HQ core (3.8") 1533081.9 N; 6283594 E 176.5 feet
Driliing Contractor (Driller) and Rig Etevation (Datum NAVD 88) | Ground Water Depth | Date Started
MILLER (Bilbrey) / CME 750 611.3 feet See Note A 7/11i06
Sampling Method Borehole inclination Logged by Date Completed
-80 . J. Hoeft 7118106
/;/ R W Y, Wi
g :})? § W Wj’ b o
o ) et = i ™ g v T resef
Z R ET: glz|2 Reviewed by / Date _[25 < B~15- 07
o > e 55| % g
sle | Belfg el B8 g
SIEl Bl 82|88l 8|¢l2l2|kg $8
Sl 8| 58|88 225|588 Litholo Remarks i
O»w o) DM S 4 (@] i A YR itnoiogy 00 emarks
610
Soil Sampling not conducted. Refer w
3 to adjacent vertical boring B-1001A 3
for soil profile. 3
: - 605
10
E ;—600
E 3
E 598.¢ 4.4 4
15
3 E 595
20+ o
__ %
- 590
255 :
30~ Page 1 of



ROCK LOG_MFC_WLA REV BELLEFONT 03-19-07.GPJ WLA.GDT 4/24/07

ZMACTEC

Project Name and No.:NuStart - Bellefonte COL Project; 6468061299

WA

Williem Lenis & Assuciaty:

.

ROCK LOG - Boring No. B-1001

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Rotary Wash / HQ core (3.8") 1533081.9 N; 6283594 E 176.5 feet
Drilling Gontractor (Drilier) and Rig Elevation (Datum NAVD 88) | Ground Water Depth | Date Started
MILLER (Bilbrey) / CME 750 611.3 feet See Note A 7111106
Casing Size and Depth Borehole Inclination Logged by Date Completed
HW: 4.5 inch O.D. / 16.4 feet -60 ) J. Hoeft 7/18/06
AFF G007
5 - 7
= 3 o 2 |2. E Reviewed by / Date DS;(; 5= 9- C-37' len, \
&l 5lal T lel 52 |28 |2 5
£/ 2] 218|2|228 85 |5¢ | 8 57
Sls|3|l=|8|2|2%|2l8g48 |3 : 88
Dl le | x| laled|BR8AE0 |6 Lithotogy Remarks W
15- LIMESTONE (micrite) with caicareous shale L o
interbeds; micrite is medium gray (N5) and shale is }30””9 18 mchnled 60 -
41 |22 g7 [SWiRs dark gray (N3); slightly weathered to fresh; medium | 1O horizontal 4 _
36 toF strong; several voids and clay filled voids epths indicated are £
- 16.6-15.9 feet: void measurements along
' ' : \ . . driliing axis. Elevations
- 17.8-18.6 feet: clay filled void, yetlowish brown may be used to
E (10YR 5/6), wet, very stiff, medium plasticity, determine vertical - 595
contains limestone clasts of sand-grave! size distances. Discontinuity
203, |37 g2 |SW . angle measurements
E 5.0 toF -20.5-22 feet; clay filled void, yellowish brown are relative to borehole
(10YR &/8), wet, very stiff, medium plasticity, axis.
E contains limestone clasts of sand and gravel 17.5-21 feet: Good 3
f
R3 - 22,9-23.7 feet: clay-flled void, dark yeliowish gl 1
. : o Rod dropped from 20.5
: i, 45, Wa brown (10YR 4/4), wet, stiff, medium plastl'cnty to 21.6 feet
05 - B!' ?sp' - 23.8-24.3 feet: clay material, dark yellowish 21 feet: Lost water =590
3 |48 45 |SW Wa, I, Op brown (10YR 4/4), wet, stiff, medium plasticity, return and did not
- 5.0 toF contains limestone clasts of sand and gravel recover.
| Rod dropped ~0.5' at
23..8 feet, clay filled
- 28 feet: rock becomes fresh vold, no water return 3
303 4 150400 BHT CIIESTONE (micrite) with calcareous shale .~ | BHTV and NG analysis £ 585
E 5.0 interbeds; micrite is medium gray (N5) and shale is were conducted over -
| NG Bj, 40, dark gray (N3); fresh; medium strong; strong HCI the length of cored 3
e sm, reaction section 3
F [R3 winel 1 n
; D | -bedding has an apparent dip of ~40° to 50°; shale ]
35+ 5 4.8 9% is 0.01-0.6- feet thick with spacing of 0.05-0.6 feet -
: 5.0 :
- 36.2-36.8 feet: rip up clasts and bioturbation 580
- o, 45, 3
Wa, Sm, 2
ITi, Sticken
[sides
40+
6 |23 100 :
" =575
- shale becomes wavy, thickness < 0.03 feet,
F |R3 spacing is 0.05-0.3 feet 2
45+ 4.3
7 | ¥R )
E 5.0 86 ), 50, PI,
S, Ti, Clar =
- lalong
putece N | = 570
LIMESTONE (micrite) with interbeds of shale;
E micrite is medium gray (N5) and shale is dark gray 3
50 5.3 (N3); fresh; medium strong; occasional vugs and .
8 n 100 calcite spars
E F RS - shale is wavey <0.02 feet thick, spacing varies £ 565
: between 0.02 and 0.3 feet 2

Page 1
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ROCKLOG_MFC_WLA_REV BELLEFONT 03-19-07.GPJ WLA.GDT 4/24/07

Project Name and No.:NuStart - Beliefonte COL Proiect: 6468

ZMACTEC

299

ROCK LOG - Boring No. B-1001

William Lens & Assucimes, buc.

g 2 2 ? ?S g I
cle|BlalBlsl_oblE €218 2
E=3 > < [ -] o (& y o
gl | 2|25 |s25R@8a0 |6 Lithology Remarks
51 o, 40, -
854 9 |25 99 VIS, Ro, ]
3 I — 55.5 feet; Unconfined
(Calcite) Compression Test
Slicken 3
sides E
- 58.4-59.6 feet: packstone bed, medium biuish ) ,
gray (5B &/1), strong HCI reaction 58.8 feet: Unconfined 560
804 10 | 82| g9 - 59.6 feet: shale is <0.02 feet thick with spacings Compression Test 3
; 52 of 0.02-0.3 feet, wavy
R3 E
65- 5 - shale is <0.02 feet thick with spacings <0.2 feet,
11125 98 wavy
E 5.2
70- 1
12|22 1100
R3 £
754
13122175 4 -
- shale is <0.02 feet thick with spacings <0.1 feet, 3
8049 14 2_2 1060 very wavy, spars in rock fabric -
15 10.8 1100 ’
06 RS 1
85 ]
16 |31 1100 -
90 -
17 | 231100 ho 19 .
- . g, o1, 11
Wo, 45, 3
Wa, Si, Ti 3
R3

Page 2 of 5

(feet)

- 555

- 645
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ROCK LOG_MFC_WLA_REV BELLEFONT 03-19-07.GPJ WLA GDT 4/24/07
Project Name and No,; NuStart - Beliefonte COL Proiect: 6468061299

AMACTEC

ROCK LOG - Boring No. B-1001

= -
= O E
g = o z -‘?g 5 -
cls 8la 3ls BIS |53 | g 2
€12 z]lg|s|2 28¢5 |55 8 To
ol cr o x| FISIDa 2|89 82 5 2 9
|2 |=|2|8EE5BIE8 |6 Litholo we
° i ol el % Remarks .
95 - 4.9 I LIMESTONE (micrite) with calcareous shale E
18 50 98 - interbeds; micrite ranges from light gray (N7) to £
E : - medium gray (N5) and shale is dark gray (N3); E
E — fresh; medium strong; prominent styolites
: (pressure solution features); strong HCl reaction 2
-
= £
=
197 198 1400 I =
; 5.0 _: 3
LT .
F |R3 :_ 3
- £
= -
105+ r E
20 |22 1 00 B - 520
k . - E
- E
E 1
- E
8 5
[ 1 E
E = E
104 |48 I | e, 75, E
; 21 5—6 o6 5 a, SI, Ti 3
I =515
N 5 L OO O 3
: LIMESTONE (micrite) interbedded with calcareous E-
F |R3 o shale; micrite is medium gray (N5); shale is dark 3
E -E gray (N3}, fresh; medium strong; strong HCI =
:_' D | reaction 3
197 22| 81100 = i
E 5.0 -E -
1)
i ] - shale is <0.02 feet thick with spacings of 0.05-0.2 3
- 510
- feet, wavy
=
E -
me. £
120+ 4.9 - 3
23 | g5 197 £
: 5.0 =..: :
E T 3
: - 122-128 feet: reduction in shale bed content and
F |R3 T frequency =506
[ 1
= - shale is <0.1 feet thick with spacings of 0.03-0.7
125+ 59 - feet, wavy and.planar beds £
324 |55 1100 T
1) E
E i R E
-: é? 10, St, E
i, :
:- Slicklen E
3 - Isides, §500
| :
1304 25 49 o7 : 3
. 5.0 5 3
= 3
- 3
1
F [R3 - E
] E
= F- 495

Page 3 of
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ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GP) WLAGDT 3/12/07
Project Name and No.: NuStart - Bellefonte COL. Proiect: 6468061299

#MACTEC LA

Witkiom Lets & Asens

ROCK LOG - Boring No. B-1001

= .
=3 [) E
2 < 2 2 18| 5 -
AR IEAR I KL PEE AR 55
nl 3 @ - VI il E (220 @ Lih e
gl | R[22 (s T69aa | © ithology Remarks
136+
26 |29 100 -

: - shale is on average 0.02 feet thick with spacings 3
140 - 07 49 o7 of 0.01-0.5 feet, planar and wavey beds - 490
| 5.0 Bi, 45, P, e e e e e 3

/15m, T, LIMESTONE (micrite) with calcareous shale; -
: gms_ % micrite is medium light gray (N6) and shale is dark ]
£ |Rr3 o, 40, gray (N3}; fresh; medium strong; shale is very thin 3
. 8L Ti| p | laminae; micrite contains spars .
145+
28 |23 o7 455
| LIMESTONE (micrite) with calcareous shale 1
E interbeds,; micrite is medium gray (N5} and shale is 3
150 dark gray (N3); fresh; medium strong; occasiona!
g _g_% 100 shale rich sections 0.2-2 feet thick 1
480
F IR3 3
1559 50 148 | g5 I, Sicks, LIMESTONE (micitte) with calcareous shale ]
] 5.0 Rake = 90 interbeds, and calcareous shale rich sections; E
; o 42 P shale is dark gray (N3}; micrite is medium gray
{Slicks, (N5); fresh; medium strong; strong HCI reaction E 475
Rake = 90
X - 155.172 feet: shale is 0.01-0.1 feet thick with : &
- - spacings of 0.03-1 feet, mainly planar shale beds
160+ 3
31 |32 98 ]
F IR3 £ =470
165 - E
32 |24 100 -
3 - 465
1704
33 | 291400
E F |R3 - 172-178.6 feet: shale is 0.01-0.2 feet thick with
] spacings of 0.05-0.8 feet

Page 4 of 5



ROCK LOG_MFC_WLA_REV BELLEFONT 03-19-07.GPJ WLA.GDT 4/24/07
Project Name and No.:NuStart - Bellefonte COL Project; 6468061299

#MACTEC WA

ROCK LOG - Boring No. B-1001

Wilhant Letis & Ass L g
| 13 .
g el 18l sk |2813 5
) (o] Q 5 =] i .2 =3 B
BlZIe|21 5 EIRBEIE 880 S £5
fa) > © - Sl loles|2g L0 ] : e
rle || 2ln|lel5BSe0 | o Lithology Remarks =
334 (35 o8 PVC: 4 inch O, D. E-480
178 35 E ins,tauedafterdrimngfc;W
E BHTV test E
Boring terminated at 176.5 feet E
_ NOTE A: Water leve! data 4
Date - Depth (below ground surface)
717 - 14.8 feet -
180 - 7/18-14.5feet é
7120 - 14.5 feet 455
185+ E
F 450
1904 3
; E 445
195 -
E440
200+ .
£ 435
205+ 3
; =430
210+ :

Page 65 of 5



SOIL LOG_MFC_WLA REVISED BELLEFONT 02-21-07.6Pd WLA.GDT 3/13/07

| Project Name and No.: NuStart - Bellefonte COL Project; 6468061209

#MACTEC WA

Witliatn Letns de Avsachates, Ine

SOIL LOG - Boring No. B-1001A

Drilling Method

Hollow stem auger (8" OD)

Boring Location Coordinates: Al. State Grid (ft)
1533081.8 N; 6283659.4 E

Total Depth
17.2 feet

miing Contractor (Driller) and Rig Elevation (Daturn NAVD 88) | Ground Water Depth | Date Started
MILLER (Bilbrey) / GME 750 611.3 feet See Note A 7111100
Sampling Method Borshole Inclination Logged by Date Cotnpleted
SPT Vertical | J Hoeft 7118106
E 3E VY s
£ 15 )
B puds Byer) . ; . .
. 2 | o 8 E1Z| o Reviewed by / Date D(C 34307
& N €1 E |3 ©
e = e = I I N I S
S8 p{ e dn Q) 2| B Lp 2
BB 2888k 8| 8| s|38|EQ 58
Als £ 2o I8 T | 2| & | &|BY8 N m
Bl | oo & E|F |0 |5 |02 gua Lithology 00 Rermarks =
03 cH LAY, yellowish red (BYR A76), T
moist, stiff to very stiff, contains
4 manganese nodules and occasional £ 610
S?T 5 {43.2 gravel-size {imestone clasts (~5%)
8 -
E 5
SgT 11 |1568 - 4 feet: becomes mottled with color .
5 E 15 light yeflowish brown (10YR 5/4)
E § - 605
1/FET 10 fas ,
15 =
3 O3S e . B
) CH CLAY, yellowish brown (10YR 5/G), -
3 /lspr| 4 moist, very stiff; contains limestone
E Z 8 [156 clasts of gravel size (~5%) E
10 12 v
4 E-600
/T 9 e :
11 3
154 /lspr| 4 582 -14.5 fest becomes maistand stiff 150
s | 4 |12 CH CLAY, vellowish brown (10YR 5/6),
5 moist, stiff, occasional gravel size
SPTI 1 g4 limestone clasts - 595
F~h 7 150/3 5941 12 /S\PT refufsell a‘lta'tl %8 ;efet.t :
E Borehole terminated at 17.2 feet. Sgg‘a;dféé;& it ggring 3
E 8-1001 for underllying rock 3
; profile. ;
20- _
- 590
25 3 é
; 585
: :
30 i ~,_|g




SOIL LOG_MFC_WLA REVISED BELLEFONT 02-21-07.GPJ WLA.GDT 3/13/07
Project Name and No.:NuStart - Bellefonte COL. Project; 6468061299

?JMACTEC WA SOIL LOG - Boring No. B-1002
i Willan ) s & Asscraes !
Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ HQ core (3.8") 1532908.7 N; 628471.5E 120.5 feet
Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) | Ground Water Depth | Date Started
MILLER (Bilbrey) / CME 750 613.3 feet See Note A 5/30/06
Sampling Method Borehole Inclination Logged by Date Completed
Spiit Spoon/ HQ core Vertical A Tillery / K. Krug 530106
S _— = ///%/mm ﬁ'?/V"”?!
2 g8 :
o - 2 - ) - -
= 2 | g 2 gl=|8 Reviewed by /pate 1250 _5-{3-Q7
9 i 2E = | 5 E 1% ® o
slefo | e isg Ol ol & es S
Zlsla|saelzel 5l 8% | 8|8 T
SlElE|85(88|w 15| 2|2 |50 28
SISl S | S|l 2218|3582 g3 Lithology 00 Remarks (2=
03 & CLAY, strong brown (7.5YR 5/8) with :
E orange yellow mottling, moist, stiff, 3
E sp 3 trace sand, few black manganese £
E 1T 4 118 nodules :
3 & E
E 609.8 34 - 610
3 Nspt 3 66/ CH CLAY, strong brown (7.5YR 4/6) to £
E 5 3 1201255 34 GSzZ brown (7.5YR 4/4), moist, medium £
5 E 8 stiff, few gravel, sand and black 3
manganese nodules 4
3 606.8 65 E
‘ : sgr 4 |16 (229 ‘Zg esz ch CLAY, reddish brown (BYR 414),
| E 4 moist, medium stiff 2
E 5 604.5 8.8 ?605
3 /iSPTL 56 143 {01,550/ CH | ggge  CLAY, strong brown (7.5YR 5/8), dry 9.4 3
4 g 2z7 e GW to moist, hard, trace black )
104 O manganese nodules 1
e oz GRAVEL light gray, moist to dry, 1.0
5 & - very stiff to hard, gravel is angulat 3
SPT| 7 | 24 259! 68 |6sz o 8017} limestone fragments <1 in diameter, 116 g
51 52 1 45 & g reacts with acid .
' & CIAY, dark brown (7.5YR 3/4) 1o
E X - olive yellow (8Y 6/6), dry to moist, 3
13 very stiff £ 600
3.718PT| 35 | 16 X 599 1 T 2 ‘GRAVEL (s pal 142
T 6 M30/M" 4 cayey , gravel 1s pale =4 .
130T €%\ CHL 1 sonq 7] yellow (2,5Y 7/4) and clay is fight 145 :
16+ X GW gray (2.5Y 7/2), dry to moist, gravel 3
e is limestone fragments g
E e seeg | CLAY, strong brown (7.5YR 4/6), dry | 465 | SPT refusal at 16 feet 20 2
E \Lto maist, hard blows/0". Auger down to 17 §
, | GRAVEL with clay feet. Continuation of 2
E borehole description in rock
tog. - 505
205 ]
E - 590
25 3
E 585
L.
%0 Page _ 1 of 1 __




ROCK LOG MFC_WILA _REV BELLEFONT 02-21-07.GPJ WLA GDT_3/12/107

Project Name and No.: NuStart - Beliefonte COL. Project; 6488061299
YMACTEC WA ROCK LOG - Boring No. B-1002
Williamn Letlis & A lwe,
Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Holiow stem auger (8" ODY HQ core (3.8% 1632908.7 N, 6284718 E 120.5 feet
Drilling Contractor {Driiler) and Rig Elevation (Datum NAVD 88) | Ground Water Depth | Date Started
MILLER (Bilorey) / CME 750 613.3 fest See Note A 5/30/06
Casing Size and Depth Borehole Inclination Logged by Date Completed
PVC: 4.5 inch 0.0/ 16.5 feet Vertical A Tillery / K. Krug 5/30/06
WM. 5407
= 3 = |z E Reviewed by / Date 125 3
o = 2 5 |28 2 o
o et g [ G »f-'n YO E‘% -'E: A % %
=1 > e = fors)
Bl 82|51 E55 284883 5%
e el |BeQEE8588 |8 Lithology Remarks g
SHALE with interbedded micrite; shale is dark gray
(N3) and micrite is medium gray (N5); slightly 3
181,15, Wa, weathered to fresh; medium strong; 50-60% shale ) <A 4
1 122 gg |SWiRs Gis W g ° 17-51 feet: fluid return £ 595
3.5 toF 8510, Wa, is good ]
50 P, SkRo
52 ;.
2 55|10 g, 20, PI, - 590
Va, Sl-Ro| C .
: K - 24,3-25 4 feet: interbedded packstone, micrite,
25 -
F IR3 [ Eas Pl landshale -
81, 16, Ro, SHALE with irreguiar beds of micrite: shale s dark 3
ITi gray (N3) and micrite is medium gray (N5); fresh;
48 medium strong; 60% shale
3 1 84
5.0 =585
30+ -
| calcareous SHALE with interbedded micrite; shale
4.8 is grayish black (N2) and micrite is medium gray 3
4 5.0 84 (N5); fresh; medium strong; 55% shale 580
35+
F |R3 4
15 2297 ]
5.0 - 38 feet: decreasing shale with depth =575
40+ ]
6.1 i
2 6 [=~1100 ]
5.0 D 570
9 E |R3 CIMESTONE (miorite) mterbedded with thin shaie: -
micrite is medium gray (N5) and shale is grayish 3
black (N2); fresh; medium strong; shale reacts with
49 acid; some rip- up clasts in shale: 256% shale -
17 i5n| %8 566
50- 1
51-120.5 feet: poorto -
- moderate fluid refurns.
8 5.2 100 Woater loss ranges from
5.0 g, 10, 50-100 gal per run, - 560
E Pl-Wa, Ro)
55 OP 54,3 feet: strong 3
F (R3 hydrocarbon odor. No 2
3 visible evidence. :

Page _ 1 of _3



ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

Project Name and No.:NuStart - Bellefonte COL Proiect: 6468061299

ZMACTEC

Wil Lets & Assocyics. i

ROCK LOG - Boring No. B-1002

S e
ol &) e
g % 2 REREFRE 5
clsie|lal|l8|ElovdE €5 | -
Plelé e = |detBB8as |6 Hithology Remarks mE
E - 56.38 feet: Unconfined
1 49| oo T Compression Test 3
X L
| 5.0 = 565
. Bj, 10, 3
60 - - Wa-8t,
: iRa, poor fi - 80 feet: 30% shale 3
- 18], 30,
:— V\)la, Sl 3
i {.Ro, Ti
0 |22 100 i Gt W
) e 550
k 1 I51-Ro, Ti
i -
65 F R3] ES -
; T - 65.5-75 feet: 40% shals
11
h o =
5.1 L1
H 11 [ 2| 100 o 3
— 5.0 o 545
70- T
Tl
: e ]
- o
12 |3 | 90 ] 540
E L] 73.7-74.7 feet:
75 T sub-vertical incipient
F [R3 . fracture -
5 ror
ror) D 3
- )
5.0 0 ]
|4 13 | £ 100 o] 4
: 5.0 C [ fgj, 10, P, 835
- TSm, Op =
80+ : By, 10, PI, 5
E - iSI-Ro
X 3
| el =i 10, 01, -
K 4.8 S
415098 ] e 10, 81 . 530
E - SkRo,
T | Rans | ]
85+
IFa, 20, B, -
. FIRS) B o
| ReRT ~
- A
k 5.1 L
1% 50 100 :_ - 525
- -
Ly i, 20, B, 3
90- o s, ]
1 lslickensidds,
¥ ] [ Rake 50 2
13, 15,
E | PlWa, 4
© 50| g DO fSiRo
E e v {1
; 5.0 =_ -520
ﬂ. =
95 = .
: F |R3 :.:_
7Bl 15, P L

Page 2 of




ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

ZMACTEC

Project Name and No.:NuStart - Beliefonte COL Project; 6468061299

Wiblam Lewns & Avioesaes, Jo;.

=1 .
& o z |z | E
1| 18l 1LE |28 |2
2l g ||| 3E81%%slogiosd | 8 .
zle|® |2 |3 nSa0 | o Lithology
117|381 0 " [IMESTONE (wackesfore with minor micritey;
i ’ fresh; medium strong; shale beds few and very thin
(008 ) .
100+ LIMESTONE (micrite) interbedded with thin shale;
micrite is medium gray (N5) and shale is grayish
black (N2); fresh; medium strong; 26% shale
5.0
E 30 100
1057 F |rs ~ CIVESTONE (icrite and wackestone) nisrbedded
: with thin shale; micrite is medium gray (N5) and
shale is grayish black (N2); fresh; medium strong;
E shale beds are very thin, wavy, and react with acid
E g—g 04 « 106.5+113 feet: bioturbated zone
110+
5.0
E 50100
115 - 114.5-116.8 feet: bioturbated zone
F [R3
E poorf'i{
: 5.0 Bi, 10, Pl
50100 S, S, O
: Bj/f3, 10,
Wa, Sm,
k 0y
120 610, Pl
kRo Boring terminated at 120.5 feet
E NOTE A: Water level data
Date - Depth (below ground surface)
3 6/5 - 15.8 feet
8/6 - 12.8 feet
125
130+
135+

ROCK LOG - Boring No. B~1002

Elevation
{feet)

Page 3  of



SOIL LOG_MFC_WL.A REVISED BELLEFONT 02-21-07.GPJ WLA.GDT 3/13/07

Project Name and No.: NuStart - Bellefonte COL. Projeat; 6468061299

HMACTEC

Willian Leins & As

SOIL LOG - Boring No. B-1003

Drilling Method
Hollow stem auger (8" ODY HQ core (3.8")

Boring Location Coordinates: Al State Grid (ft)
15328386 N; 6283596 E

Total Depth
120.4 feat

Drilling Contractor (Driller) and Rig

Elevation (Datum NAVD 88)

Ground Water Depth | Date Started

MACTEC (Akins) / CME 550 613.6 fest See Note A 5/30/06
Sampling Method Borehole inclination Logged by Date Completed
8plit Spoon/ HQ core Vertical J. Howard 6/5/08

ol e 2705

2 2| E
o = e g e
2| |28 A Reviewed by / Date _PSC 3~ (3-07
@ =l 8¢ EE 1% c
€. o gs e B D Bl =i @ B
el@l o[ RO (dg) O &= B e E o
Slel 2l gg|ggi 8| 28|88 |E8 B
Sl 51 28|88 B | 8| |£|B g . o
Wi ow M| g < [&] o] N=| 613.6 Lllh()logy 0.0 Remarks
0 BT i R4 TOPSOIL 0.2
b SILT with sand, yellowish red (YR 3
4 4/18), stiff, dry to moist (Fill) E
SPT P 18 3
- 1 E
: 4 ]
E 610.1 35 E
1 sprl 2 6/ CLAY with sand, gray with biue fint 610
S/ 2 |18 164y (Gley 2 10BG5/1), moist, medium :
5 3 stiff (Residual) 3
5
F sa;“r 5 s
3 3
. 5 - 605
| /I8PT 9 18 1223 44/ 604.4 9.2
/| 4 i 23 gravelly CLAY with sand, dark
103 15 grayish brown (10YR 4/2), medium
dense, dry to moist (Residual) -
8
1PN e 18|16 |4y 6 1
E 16 :
800.6 13.0 E
highly weathered LIMESTONE, light
SPT| 3% | 7 brownish gray (10YR 6/2), moist, - 500
L6 5o/ dense to very dense, soil Auget and SPT refusal at
154 Epii 8O 0 5988 . consistency 148 1 148 feet. Continuation of
E o borehole description in rock
E log. 1
=595
204
- 500
25 5
: 585
3 E
304 :

Page 1 of 1



ROCK LOG_MFC_WIA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

ZMACTEC

Project Name and No,: NuStart - Bellefonte COL. Project; 6468061299

WA~

Williag Leties & Asorantes. Ine,

ROCK LOG - Boring No. B-1003

Drilling Method

Hollow stem auger (8" OD)Y HQ core (3.8")

Boring Location Coordinates: Al State Grid (ft) Total Depth
1632838.5 N, 6283596 E 120.4 feet

Drilling Contractor (Driller) and Rig

Elevation (Datum NAVD 88)

Ground Water Depth | Date Starteq

MACTEC (Akins) / CME 850 613.6 feet See Note A 5/30/06
Casing Size and Depth Borehole Inclination Logged by Date Completed
HW: 4.5 inch O.D. /15.2 feet Vertical J. Howard 6/5/06

W;ﬁém resaa
& a > |lp. | £ Reviewsd by /Date _[25C. 3-{3~07
@ = 2 5 |58 | = =
Sl Einlsis HE |55 (& 2
£ 2|9 2|28 55 58 |2 Sq
S 5188 8128 2588 |8 5
LI i Ele 2B |85 BB | O Lithalogy Rematks W=
1.2 LIMESTONE (micrite) with interbedded calcareous a.86 <l
T 75| 0 [SW|R2 shale; dark gray (N3) to medium fight gray (N6); Q:t‘urn is‘ggﬁ' fuid
oy slightly weathered to fresh; weak; high proportion
k g’l 5 Wa, shale interbeds (~40%)
1. lag ]
3 L2 WIR3 B 695
2 50|88 ® oy 10,71 | ©
20 Si, Ti 3
i, 10, L, 3
L Ti .
; - 21.3 feet: calor changes to medium light gray (NB) 3
ey, 10, 3
/gla, Sl
3 ‘55“‘8 84 |SW|R3 51?10, =3 - 580
' 151, Op .
254
| - 26.3-31.3 feet: shale beds appear moderately thin 3
5, P) to thin with spacings of 0.1-0.3 feet 3
: Sl Op e
50 LIMESTONE (micrite) with caicareous shale . 585
34 50 100} F |R3 interbeds; medium light gray (N6) and dark gray 585
30 - (N3); slightly weathered to fresh; medium strong -
- 30 feet: chert and calcite crystals .
. - 31.6-46 feet: chert and small shell fragments 3
; found 4
5.0 sw .
5 [$%) 86 R3 580
50|77 |toF|TURHTY BHTV analysis was &
35+ conducted over the
E length of cored section §
| i, 5-15, 3
a, Ro, 3
Op
4.8 sW 4
46 |50| %0 |or|R3 3] 28.6 feet: Unconfined 575
Compression Test
40+
I}, 20, 1, 3
7 | 281100 F |Ra o op 570
45 ]
: - 46-75 feet: small amounts of bioturbation and
: u shell fragments, some bicturbation filled with
E calcite X
g g% 100 tSW R4 - 43»82 feet: shale interbeds consistent in thickness - 565
) oF and spacing
50+
5.0 SW - 560
19 |50 8 |ior|R4 d

Page 1 of 3



ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

Z4MACTEC

Project Name and No.: NuStart - Bellefonte COL Project; 64689!5& 299

WL

Wilkan Letos & Aypociaies, fng

ROCK LOG - Boring No. B~1003

5 e
= &} 2 | & =
B8 ~ 2 RN .
SlelBlalBlel o 3E |82 g
g2zl | S22 218 |85 | 8 B
- m =0 W
gls|g|Z|8|22g 28588 |3 : g8
Eloe | R|E|6|ESS 2850 |0 Lithalogy Remarks wE
56+ 2 78I 10, P,
o St, Op .
[ ] .
]
| 5.0 i 58,0 feet: Unconfined “
310 | 5| 100 F (R4 it Compression Test - 556
s 3
60+ rrd
=
FT 1
1
T 4
5.0 sw I - 550
41 : 100t0FR4 :
L] e
65 LI e, 10, P,
L 11s1, Siicken| .
LG wides,
z., f:"ﬁ:%te 2
- 21' g.. Pl 4
| S , 1l
5.0 SW gt [ =2 WY = 545
312 50 100 o F R3 g2 gjl.‘g;;Pl, “
70+ -
L =
- - 71.3-75 feet: shaie bedding becomes thick -
_ = 1
5.0 SW LT} - 73-74 feet: calcite interbeds and slicken sided 3
113 |FF£186 R3 Lo {6, 6. Pl 540
5.0 toF 2 | kst op surface
= S
78 toL - 75-82 feet: shale beds are moderately thin to thick
LeLi{ M, 80, with spacings of 0.1-0.3 feet
o | W, Ro, - 75-105 feet: small amounts of shell fragments -
| [ [ Sticken and calcite crystals
L Isides =
|
5.2 swW [ 2
314 |25 100> IRS o /Ej‘“?'”' 535
80- =10
rl | O3S - 80.3 feet: calcite interbeds and slicken sided -
; - ST
- 3‘(‘1““6" suiface
= es
T B - 82-82 feet: shale beds very thin and sparse -
E s ] - 83 feet: large calcite crystals ]
315 |42 1100| W |Ra| [T 530
85 o
o 1
]
Ly 86.4 feet: lost ~90% of F
L fluid return -
; W g 25
5.0 S ] -5
1161570100 R (RS :- i, 10, PL,
k Ro, Op
% 7! - 90-97 feet: shale is thin to moderately thin with 90-91 foet: fost fiuid
spacings of 0.3-0.5 feet return
- 91-101 feet: some fluid
7T
| ] return 5
1] 1
3178800 PWIRs| P LGy - 94 feet: bioturbation with calaite filed / healed - 520
: ~ j, 10, fractures -

Page 2 of 3



ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

Project Name and No.: NuStart - Bellefonte COL. Proiect: 6468061299

ZMACTEC

WA

L
Wilkiam Letiie & Ayaxciates, Ine

ROCK LOG - Boring No. B-1003

Elevation

{feet)

-515

=510

= 3 : N E
=] 1Bl |.F 2813
52|58 2 Blag B t2 8
Blslg 2 8 g0y el8e88 8
Ple | w3 |a|=L|55588 | & Lithology Remarks
95 Wa, Ro, Ti
- 97-115 feet: shale is moderately thick to
. moderately thin with spacings of 0.1-0.3 feet
318 [291100|SWRs
5.0 toF
E " 18j, 10, PI,
100 ol Ti
1 101-120.4 feet: no fluid
E return
E ]
50 SW i8), 20, I,
19 50 100 to £ R3 Ro, Op
105+
k D
3.0 S
220 £ 100 to F R3
110+
5.0 SW
4 21 50 100 toF R3
1157 - 115-117.4 feet: shale beds become diffuse
k "8I, 5, PL.
| Sl Op
1 o TBtor T OWVESTONE Wwackssione) Tght medium gray ,
22175100 F RS i 10, p1 (NBY; fresh; medium strong; occasional shale PVC: 4inch O. D.
E ST, T, laminae; thin to very thin with spacings of 0.2-0.4 installed after drilling for
1203 iSlicken feet BHTV test
s»de;,
E alcile Boring terminated at 120.4 feet
E NOTE A: Water level data
Date - Depth (below ground surface)
E 5/30 - 12.3 feet
; 715 - 14,3 feet
125
1304

- 480

Page 3 of 3



SOIL LOG_MFC_WiLA REVISED BELLEFONT 02-21-07.GPJ WLA.GDT 3/13/07

ZMACTEC

Project Name and No.:NuStart - Bellefonte COL Project; 6468061299

WA

Wiltiam Letiss 8 Ass

‘

SOIL LLOG - Boring No. B-1004

Drilling Method : Boring Location Coordinates: AL, State Grid {ft) Total Depth
Hollow stem auger (8" ODY HQ core (3.8") 1632950 N, 628276.6 £ 150.2 feet
Driling Contractor (Driller) and Rig Elevation (Datum NAVD 88) | Ground Water Depth | Date Started
MACTEC (Akins) / CME 550 611.1 fest See Note A 501106
Sampling Method Borehole inclination Logged by Date Completed
CME Vertical D. Stepanof
5 =1 = W\' i ”7/;/“"(97:
£ g8 '
o5 0 e = o - - P
T Y- g|=|2 Reviewed by / Date DSC 31207
& l‘->-‘ ”06) S e g = :1‘;’; > | @ &
ci@ o | Ee (dE Q| 2= B8y .
Blela| 38|82 8| 85! 8|F0 B
SIEE| LIS E|e|£ £1(32 ge
IS S I SEleElz | FIAF 82 s111 Lithology 00 Remarks we
0 Cl sandy CLAY, dark yeliowish brown v
E (10YR 474), moist, very stiff, trace : 610
E manganase nodules (Fill) 3
H I 38.4/3.8 | “Y |asz
. 1 9 2
; L80T8 e D
CL CLAY with sand, yellowish brown £
] (10YR 5/8), moist, hard, trace
53 oME 48] manganese nodules, trace siltstone £
fragments (Residual
1 2 58,8/15.2 o3 GSZ g ( ) 605
E 6020 82 4
CH CLAY, yellowish brown (10YR 5/6), E
3 maist, hard, trace limestone
: fragments medium gray (N5) E
104 (Residual) 3
1R CME 74/
E 58.8| 22 GSZ
- 3 45 = 600
3 - 5980 12.4_| CME and SPT refusalat
fi’ﬂ 5010 13.1 feet. Continuation of
borehole description in rock £
log.
154 13-13.1 fest: Enercon E
E Hydrogeologist coliected 1
3 so0il sample at 13-13.1 feet - 505
E for special testing :
20 :
E - 590
25 3
E 585
30

Page 1 of 1



ROCK LOG_MFC_WILA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/112/07

Project Name and No.: NuStart - Bellefonte COL. Project; 6468061299
YMACTEC WA~ ROCK LOG - Boring No. B-1004
Wilkiam Letos & A N
Driliing Method Boring Location Coordinates: Al. State Grid (ft) Total Depth
Hollow stem auger (8" OD)Y HQ core (3.8") 1532950 N; 6282766 150.2 feat
Drilling Contractor (Driller) and Rig Elevation (Daturn NAVD 88) | Ground Water Depth | Date Started
MACTEC (Akins) / CME 550 611.1 feet See Note A 8/1/06
Casing Size and Depth Borehole Inclination Logged by Date Completed
HW: 4.5 inch O.D. / 13.6 feet Vertical ___\» . D, Stepanof
Do Fort 3 TV0F
= g > = = Reviewed by / Date D < {33~ QM(W
2 = 2 s |5g | S o
cls( 8 al8 |5l.0FE (€5 (% S
12| 218|228 g5 |68 | 8 T o
glegl | 818|082 8082 17% 59
Clgle|l=2l8|el5B9a8 16 Lithotogy Remarks W
ﬁ 5, 10, P, LIMESTONE (micrite) with interbadded shale,
E | medium light gray (N6) to medium gray (N8) and . .
164 1 |2 1| F |Rs pale yellowish brown (10YR 62); fresh; medium | %1+ 10,2 feet Good ¢
3.1 strong; contains uniformly spaced thin shale beds -
3 of 0.1 feet thickness and occasional vertical - 505
] stylolitic features and relic burrows
5.0
2 \5g|100 B, 85, P, -
20 ;—i:]i.d()alclle 3
; B, O, PI,
F |r3 ?i?‘égalcile - 5080
5.0 4
43 £ 100 1
254 X
51, 70, P, - 25,8 feet: color changes to medium dark gray - 585
ke, Caloitd (N4) and dark gray (N3) -
r'"ed - 27 feet: color shift to grayish blue (5PB 5/2) with
interbeds of light olive gray (5Y 5/2) -
4 |48 g5
5.0 _ .
30+ g, 5, P, - 30 feet: color changes to medium light gray (N6)
¥ LT to medium gray (N5) 30.8 feet: Unconfined  F 580
F [R3 ;
Compression Test
j, 18, increased rotation
_a%gi. Pwl*n D speed and down -
315 |89 400 i[: o pressure -
5.0
354
- 575
49 A
46 |35 100 :
40 1
F |R3 =570
’ PA 8, 18, P
ko St, S, -
7 £9 1400 ’ ~43.3 feet: interbeds become laminated and
§.0 irregular in shape 3
454 - 44 feet: calcite filled vugs L
E - 565
14 |49 ]
18 15 96 : -
5 2
0 50 feet: hydrocarbon
F IR3 - 51.52.3 feet: crystalline zone odor - 560
E 51.6 feet: Unconfined
. Compression Test

Page 1 _of 4



ROCK LOG, MFC_WLA_REV BELLEFONT 02:21-07.GP4 WLA.GDT. 3/12107_
Project Name and No.: NuStart - Bellefonte COL. Proiect; 64680@\1299

ZMACTEC

ROCK LOG - Boring No. B-1004

=1 e
a3 [ e = o
B |zl |2 2155 |3 .
cle|8la|2|5l.0 B |28 |8 g
& | = |2 |38 56388 |6 Lithology Remarks e
50
3 9 |#x1100 L | 30,
5.0 = SZ e
k sides, ~ 1"
55 = o‘ngs
[ ]
3 - =555
Cor
- 3
1.,180 £ i
0.0 ]
310 |25 [100| F |R3 i ]
L.
60+ - :
e
o - 550
1
- 3
1
o 1
11122100 7]
65+ :-
S= 3
; F |R3 = 545
E : :,
= 11 3
5.0 /] 3
312 {35100 = -
70+ T, L
[
* - - 540
[T
3 T A
-u
F: L1
5.0 D D 1
313 |25 100 e ]
75 =
i A
]
r |rR3| PA o - 535
: .
PRI 5 "~ CIVIESTONE (wackestone), Ught buish gray (68~ -
- 50 o 7/1) to medium bluish gray (5B 5/1); fresh; medium 4
[ strong; generally sporadic laminated shale beds
80 i with abundant horizontal stylolitic features, relic -
T fossils and burrows 530
1
[ 1
L.
5.0 L b ]
5 {7110 —Fa, 5,
i1 5.0 0 : Sﬂcken
85- oo | B !
] R3 o] | [ {Subvertioal,
F :: B, 0, He 525
5 2
; & .
5.0 £
416 | g5 100 = ]
90- S e ]
- - 90-120.5 feet: rock is medium strong to weak
o (]
[T - 520
[
k o A
i

Page 2 of 4



ROCK LOG_MFC_WLA_REV BELLEFONT 02-21.07.GPJ WLA.GDT 3112107
Project Name and No.: NuStart - Bellefonte COL Proiect: 6468

A NIACTEC WA

299

ROCK LOG - Boring No. B-1004

Williaen Lenis & war;m. Inc
= a 2
L S - N e g
E a @ ] & £ o o -E '2 ;;.J‘ T ®
Gl 8|9 8 5188 clad3s |2 %
Q| & |2 B |LC 51888 |8 Litholo ks
¥ S| o 9y Remarks
J17 |22 100 :
95 R2
to
F R3S - 96 feet: development of crystalline limestone - 515
interbeds and filled vugs 4
| 5.0 -
18 | 24 1100 % V/IFa, 40,
T 5 O =" féepar. =
100+ 2o | Bdes !
|
= 510
E ]
e I
5.0 T -
319 [ 2% (100 == ]
|
.1
106 = Ro :: 3
E F jto - "'Eﬂ\;"—“”“-*"“""."ﬁ“‘_“*‘“-:“ WWWWWWWWWW - 505
; R3 5 ESTONE (micrite), medium dark gray {N4) to
T D 1 dark gray (N3); fresh; medium strong to weak; -
k 3 thinly bedded shale irregutarly spaced, some spar :
20 g_g 100 o structures
= 3
110+ = "~ [IMESTONE (wackestons) medium dark gray (N4) -
E 5 to dark gray (N3); fresh; medium strong to weak . 500
PA 1] 1
; : " l8l. 12, He,
5.0 ] 0.02-foot -
21 | &£ 1100 L [seam
E 50 I /gf, (‘)é. Wa, 3
1154 R2 : Fa, 1%, .
to L Sjicken
E F R3 - sides - 495
= L1
Cx g 30, 8t
E 5.0 - Ro, Ti
422 )% (100 a5 - 118.5-122 feet: increase in fracture zones;
I healed
120+ - 3
: o " [IMESTONE (micrite); medium dark gray (N4)to 490
L dark gray {N3); fresh; weak; thin interbedded shale
E Rr2| PA k& ang burrows
-
5.0 Ly 3
423 (=+182 | oou s [ [ R
50 x= CIMESTONE (wackestone) medium dark gray (N4)
125- o to dark gray (N3); fresh; weak to medium strong;
ror) generally contains irregularly defined shale
E T Fa, 16, interbeds (laminated to thin}; also contains vertical - 485
R2 Picken } g 1 stylolitic features and relic fossils A
to - Bides
3. 150 R3] F5 -
224 | Fg 1100 “ 3
130- L
T}
= |
- - 480
. -
T

Page 3 of 4



ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

Project Name and No.: NuStart - Bellefonte COL Proiect: 6468061298 "

ZMACTEC

ROCK LOG - Boring No. B-1004

3 =
% ¢ o 2 & | S
% s| 5o £ E|l_ o & »§ é% ) g
S > £ 21 8 = o
Bl S 8|28 25y 23g08 | 3 57
Qg |l |2 |&HlelEnYna | b Lithoiogy L=
50
25 % 100 1
135 [ T e e et o o e o e e e
LIMESTONE (micrite); medium gray (N5) to
E medium dark gray (N4}, fresh; medium strong to 475
E weak; contains thin to laminated shaley interbeds;
occasional sparry structures and vertical stylolitic 4
E 5.0 features A
326 5_6 100 -
140+ ) A 3
- 140-143.8 feet: very thin regularly spaced shale
E interbeds - 470
g, 10, P,
E Sm, No fil .
27 | 2% 1100
1% 1 - 143.8-150.2 feet: beds bioturbated -
145 4
- 465
: 4.0 )
: 28 0 100
150 - .
i Boring terminated at 150.2 fest
NOTE A: Water level data - 460
: Date - Depth (betow ground surface) A
; 522 - 10.8 feet
7119 - 14 5 fest E
155 - L
- 455
160+ .
=450
165
E - 445
170+ .
J - 440




SO LOG_MFC WLA REVISED BELLEFONT 02-21-07.GPJ WLA.GDT 3/13/07

Project Name and No.: NuStart - Bellefonte COL. Project; 6468061289

YIMACTEC

Wijkam Letns & Asuwisies, Inc,

SOIL LOG - Boring No, B-1005

Drilling Method Boring Location Coordinates: AL State Grid (ff) Total Depth
Hollow stem auger (8" ODY/ HQ core (3.8") 1532943.5 N; 628407.1E 251 faet
Dritling Contractor (Driller) and Rig Elevation (Datum NAVD 88) | Ground Water Depth | Dale Started
MILLER (Blibrey) / CME 750 608.9 feet See Note A 6/7/06
Sampling Method Borehole Inclination Logged by Date Completed
Split Spoon/ HQ core Vertical A Tillery 6/10/06

,% L S SOF

: £[%
o8 ws . - bk el
SRR ilZ|e Reviewed by / Date 12 SC._ % 13 - (/7] .
g Pl EEie | 838 oio S
ool e |20 (S Qf 21 | B 2 p
“ial a6 | ED |2l g & v o | e [y
e 8 8z 8&] 2| £ @ S |9 5B
oldl & | 22 |eBl &) 21 £ £|88 ; e
wl o |56 |2E[E|F]06]5 62| gao Lithology 00 Remarks =
0 E ML SILT, very dark grayish brown (10YR
E y
gor.a  3/2) dry to moist, very soft, trace y 3
- 1 T roots Sample recovery was not E
E 1 1 18 CLAY, light olive brown (2.8Y §/4), noted for SPT 1-5 at time of
1 moist, very soft, few sand and gravel, drilling; values for recovery £
E contains manganese nodules were obtained from 3
(<tmm) (Residual) photographs taken at the £
i Jlepr } & time of sampling. 605
2 1 E
5
3 602.5 6.4 “
§/15PTL 2 |48 SILT, paie vellow (5Y 7/4) mottied 3
Y3 1 with gray and orange, dry to darmp, :
very stiff (possibte weathered
bedrock) £
E 3 600.2 - 8.7 600
4 /isPT wng [ limestone GRAVEL, medium gray to £
3/ | 4 g 18 %09 | \;mgdium dark gray (N5) f\—g@‘* 3
10 SPEE sandy CLAY, light greenish gray to B
] light ofive brown (2.5Y 5/4), moist, : -
5 1 18 8979 stiff to very stiff 11.0 | 10.9 feet: auger grinding. 2
\ / Auger refusal at 11 feet,
Continuation of borehole E
description on rock log. 3
; Casing set at 11.5 feet. 3
: 505
15 w
E E 590
20 -
i - 585
25 - -
3 580
30 }; =

Page 1 of 1



ROCK LOG_MFC_WLA REV BELLEFONT 02-21-07.GPJ WLA.GDT 3M2/07

Project Name and No.:NuStart - Bellefonte COL Project; 6468061299

ZMACTEC WA~

William Letiee & Avaaates, e

ROCK LOG - Boring No. B-1005

Drilling Method
Hollow stem auger (8" OD)/ HQ core (3.8")

156329436 N, 628407.1 E

Boring Location Coordinates: AL State Grid (ft) Total Depth

261 feet

TDTHIing Contractor (Driller) and Rig
MILLER (Bilbrey) { CME 750

Elevation (Datum NAVD 88) | Ground Water Depth | Date Started
608.9 feet See Note A 6/7/06

Casing Size and Depth
PVC: 4.5 inch 0.D. / 11.5 feet

Borehole Inclination Logged by
Vertical ; A, Tillery 8/16/08

Date Completed

é%éégég;ff%ﬁ7

e 3 o =z | ® Reviewed by / Date DSC 3~ [5- (7
& 15l JEiLl |5E |88 5
sl 2leia 2 5,2 8E |ES | ® B
il ||z {8|el35368 |0 Lithology Remarks W=
(-
g 3 IS TONE (Fienis) Tisrbedsad wih Shale, ™™™ ]
TR P mictite is medium gray (N5 and shale is grayish
40 510, black (N2); slightly weathered to fresh; medium y
i1 25|80 SWIR3 2, Sl-Ro strong ' 13.7 feet: milky gray - 505
5. - 12.7-18.2 feet: 0.5 foot void ) fluid return § feet away
-11.5-19.4 feet: shale beds are very thin (<1 mm from driil rig.
thick) and wavy
Losing fluid at 12.5
50 feet, approximately
2 5 00| F |R3 several hundred galfrun | 590
20 - - 19.4-24.1. shale beds are ~ 1 cm thick and planar 3
[ 8j, 10-15, -
5 ﬁl, 8m, no 3
U - i
3 £0 100} F |R3 585
o - 24 1- 26 4 foet: shale beds are wavy
MMMMMMMMMMMMMMMMMMMMMMM " =X
: CWESTONE (ricrite), medium oray (NB) rash, | eob @ 19Ot e ¢
medium strong; wavy and planar beds; some in hote. Also drive
k 5.0 stylolites steel conduct i 1
£ F IR3 nductor casing
34 50| % to 14 feet to avoid - 580
water loss. Subseguent
30 fluid return is good
D throughout drilling -
- ig T
5 |55| 98 FIR3 e 575
35 b /Ej‘ 20) 3
LR T OVESTONE (i) mierbedusd wih shale, ~ ‘
L0 = crite) Interbedded with snale, 36.2 feet: Petragraphi
3 glugg st, micrite is medium gray (N5} and shale is dark gray Analysis (sampi?a piie
] boor il to grayish black (N3 to N2); fresh; medium strong PET-1005E) .
6 |22 1100| F |R3 570
- 36-41 feet: shale beds are wavy
40+ -
« 41.81 feet: shale beds are planar, 40% shale ]
E 5.1 L ]
5100 F R
7 556|100 3 gﬁ%,“’lgi: Pl, ' - 565
. klickensidds 44 2 feet: Unconfined 3
457 Compression Test
- '5—’_@— -
18 |F5|99|F|R3 | . -
Fa, 10, PI, 49,1 feet: Unconfined
50 - e T Compression Test
calcite
P N

Page 1 of 7



ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07
Project Name and No.:NuStart - Bellefonte COL Proiect: 6468061299

AMACTEC WA

1Y
Williom Leins & Ascacmies. b,

ROCK LOG - Boring No. B-1005

=} -
= O T
3 ~ = ‘5 “? 5 Ig ©
clel§lal|s| oBE |85 % g
o =3 B o
AR R L PR 2%
Blgig|=|2|6|eR5 Bl ce | & Lithology W
S = Remarks
o T keoating,
i rake=65
] 9 201 g9 F IR3 down hole pressure
. 5.0 450 psi 555
55 .
E 4.9 4
10 {2198 | F [R3
: 5.0 B - 550
Fa, 10, P,
60+ Sm, Op,
HCKENS104
- §1-67.7 feet: shale beds are thinner, 20% shale, ]
E some lenses of wackestone
E " 1Bj, 25 3
5.3 i B
11 | 251100 3 Wa, 51-Ro,
E 50 L F R op - 545
65+ -
[ BirFs, 15, .
IPl, SkRo, 4
ITi, calcile
= koating =
: 4.9 " [IMESTONE (micrite) interbedded with shale;
i12 50 97 | F |R3 micrite is medium gray (N5) and shale is grayish 540
black (N2); fresh; medium strong; heavily 69.0 feet; Unconfined
70 bioturbated; fossiliferous; sparry calcite vugs; Compression Test -
D burrows frequently filled in with wackestone; shate 3
beds are thinner
; . 71-81 feet: less shale (10-15%) ]
E 4.9 - T
13|25 199] F IR3 Fa, 30, PI,
: 5.0 SiRo, - 535
75- e T
nydrocarbdn
ordor =
k 5.1 8, 5. Wa, i
14 1251100 F |R3 SHRe, Op 77.8 feet: Unconfined
; 5.0 Compression Test e 530
80-: -
§ 5.2
16 | %1100 F |R3
E 5.0 - 525
85- tFa, 30, P,
: siRo. -
E 5.0 T8y, 20, :
5.0 IPl-Wa, . 88-90.3 - i
316155100 F |R3 e 88-90.3 feet: zone with aimost no shale 0
90 - -
] - 80.3-101.5 feet: more shale (20-25%) B

Page 2 of 7



ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GP.J WLA.GDT 3112407
Project Name and No.:NuStart - Beliefonte COL Project; 6468061299
7.

ZMACTEC WA ROCK LOG - Boring No. B-1005

5 -
fr Q 2 ool K
13! |2 g 155 |5 .
sls|Ela|s|sl.eBE |28 | % e
Sls| 812 |5 e1@8 288813 ¢ %
ol 3| @ LIV E|l28le0 | @ . L g
xle|R|{2 |5 p3E0 | o Lithology Remarks wrs
- L .
o [, 10. P
14782 100| £ R3] [ [ B ]
E 5.0 L] Va, §1-Ro, -515
s=Iu :
95 - T 2
I
]
- L -
Fr down hole pressure is
= [ 450 psi 3
18|21l 05| F |R3| | P
. 50 - -510
1
100+ - A
LT £, 10, P,
L] M 0D e
k o | 0. g;; LIMESTONE (micrite) with interbedded shale, fight .
; "E ' gray {(N7); fresh; medium strong; no shale 3
19 |80 1400| F |R3|  PH U U
k : o LIMESTONE (micrite) interbedded with shale; - 508
105 ) micrite is medium gray (N5) and shale is grayish .
3 black (N2); fresh; medium strong; shale beds are
- 0.1-0.2 inches thick; 20% shale
' T - 105.3- 109 feet; zone with little to no shale (2%) )
. [T »
20 |g5]100) F |R3| i 108.1 feet; Unconfined
E ) e - 108.9-115 feet; shale beds are planar Compression with 500
110+ e Stress/Strain Test )
s
= P ‘
“ [ ]
|- i
E 4.8 - IFa, 0, PL, .
21 {2198 | F IR3 m, i,
E: 5«0 : ll'v!\fl 1SIGES, i 495
4151 " Fake=0
- - 115-125.2 feet: shale beds become wavy and
:— discontinuous, bioturbation
. -
Cor
I
= u o
J22|gg|100| F |R3 o 400
1
1205 = ]
L1
o 4
]
3
L
E 52 T
} 23 50 100 F [R3 = . 485
125 T _
o - 125.2-126 feet: zone with no shale 3
1 7B 10, P,
k o | {$m. Op 126.4 feet: drill rods .
ox becarne temporarily
2|80/ g5 | £ |rs| [T - 1281303 feet: bioturbated, fossils, shale-rich jammed
3 ‘ o section -480
130 - :

Page 3 of 7



ROCK LOG_MFC_WLA REV BELLEFONT 02-21-07.GPJ WAA.GDT 312/07

Project Name and No.: NuStart - Bellefonte COL Proiect: 6468061299

ZMACTEC

Witkiam Letus & l\ﬂlxu\.

ROCK LOG - Boring No. B-1005

<} ar
= © 2 |2 =
o = =3 £ &
S121 81815 228185 |59 |89
Sls|SIE 182128 clagd8g |3 .
gl 262858885 |0 Lithology Remarks
| Fa, 5, PI,
sm
5.0 [oke=0 |
| 25 50 100 R3
1354
Fa Pl | e
:‘;“l:émm LIMESTONE (micrite); medium gray (N5); fresh; 136 fo 251 fest: Rig
E medium strong; ittle shale, medium light gray (Ng); | geologist changes to K.
3 2% shale Krug
4.81 g5 R3
1% 150
140+
I CIMESTONE (micrite) infethedded with calcareous
E shale; micrite is medium gray (N8) and shale is
i grayish black (N2); fresh; medium strong; shale
; 7 99 R3 ;ngtlnae every 0.01-0.1 feet; bioturbation at 148.2
145 - 143.8 feet; fossils
146.2 feet; Unconfined
‘ Compression Test
k 5.0
; 28 5.0 100 R3
~ 149.2-150 feet: shale increases and fimestone is 1493 feet:
150+ coarser, limestone color changes to medium dark Petrographic Analysis
gray (N4) to dark gray (N3} (sample PET-1005C)
120 100| F |R3
E - 153.6-181 feet: shale increases and limestone is
155 coarset, limestone color change 1o medium dark
gray (N4) 1o dark gray (N3)
: 48| .
| 30 50 97 R3
160 -
- 160.6-160.9 feet: healed fractures
- 161-165 feet: vugs filled with caicite
2381 |5G|100) F RS TR
165 - 165-181 feet: shale becomes interwoven with
timestone, no distinct bedding
IERE I
170+

Page 4 of 7
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ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07
Project Name and No.:NuStart - Beliefonte COL Project; 6468061299

ZMACTEC WA, ROCK LOG - Boring No. B-1005
William Letvs & Ase 15
= |3 R P
‘@ g o & £ =
& Sl dle (22 1@ 2
Sl | ®|2 |6 BBYE8 | S Lithology Remarks we
E 5.0
3355199 F IR3
E 5.0 -435
175 - « 174 .5-176 feet: heavily disturbed calcareous -
shale bed 4
| 5.1 X
34 | = 1100] F |R3
: 5.0 -430
180+ ‘
- 50 - 182.7-189 feet: shale beds become laminated -
335 |5p|100| F RS and interwoven 125
185+ :,
IEI R 20
- 189197 .2 feet: shale beds thin, limestone is
190+ dominant 3
F
T 5.0
37 {52~ 1100f F |R3
k 5.0 - 415
1985+ 3
. - - 197.2-198.3 feet: calcareous shale bedding is
' 8.1 discernable
338 5.0 100 F |R3 -198.3-210.6 feet: shale bedding is interwoven = 410
200
T30128 | 99| F |Ra « 203-20% feet: calcite veins or fracture Infil
- 5.0 present throughout, paraliel to and cross cuts -405
2054 bedding -
205.3 feet: Unconfined
Compression with
E Stress/Strain Test
E 5.1 3
40 | =5 1100 F 1IR3
E 5.0 400
210+
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ROCK LOG_MFG_WLA_REV BELLEFONT 02-21-07,GPJ_WLA.GDT 3112/07

Project Name and No.: NuStart - Bellefonte COL. Project; 6468061299

YMACTEC ROCK LOG - Boring No. B-1005
= | o s |
@ © ) 2 | & £
& . Fand 'g s = E gé f_g) .5
£121 218 2582285 |58 |2 e
1B 2 8515 R 218488 |0 @8
Sl E ez |65 E8588 |8 Lithatogy e
hd = Remarks
- 210.6-211.2 feet: calcareous shale bed with
deformed bedding, fossils -
5.1 F -
1 &7 1100 R3
41150 - 395
215 " SHALE (calcareous); grayish black (N2, fresh, X
medium strong
LIMESTONE (micrite) with interbedded calcareous
“ shale; micrite is medium gray (N5) and shale is 2
K . grayish black (N2); fresh; medium strong 4
8.0
42 92 R3
E 5.0 -390
220+
TR 1
3 R3 N
143 100| F |R3 ]
3 - 385
2254 =
E 4.7 3
44 {551 94 R3
E 5,0 - 380
230+
145 100 F |Ra LR ]
- - 375
235+ 3
E 4.8 3
46 | =% R3
& 50| ¥ - 370
240 .
SHALE (calcareous); grayish black (N2); fresh; 3
medium strong; few iregular inclusions possibly 241.3 feet:
3 R3 related to bioturbation Petrographic Analysis
E 5 1 _— (sample PET-1005A) -
47 {51100
E 50 - 365
245 L
LIMESTONE (micrite) with minor shale interbeds; -
k medium gray (N5); fresh; medium strong -
| SHALE (calcareous); grayish black (N2); fresh; 3
48 %_8 100 R3 m\medium strong . ' ‘
3 . LIMESTONE {micrite) with minor shale interbeds; - 360
250 ~medium gray (NB); fresh; medium strong; 6% shale
SHALE with interbedded limestone; shale is

Page 6 of



ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GP WLA.GDT 3/12/07
Project Name and No.:NuStart - Bellefonte COL. Project; 6468081298

YMACTEC WA

Williamn Lettes & Avsees,

ROCK LOG - Boring No. B-1005

=] -
= O = |2 E
8l 151 181l sk 2813 5
sl 21 @ 5 = € |E2 | © T
B || |5|235 2488 % 3
Cle|e|®|2 |52k 3RYad | o Lithology Remarks e
grayish black (N2} and limestone is medium gray
. (N5}; fresh; medium strong; imestone beds very -
thin with 0.1 feet spacing 3
Boring terminated at 251.0 feet 455
NOTE A: Water level data
255 - Date - Depth (below ground surface)
} 6/10 - 13.0 feet
6/11 - 13.2 feet
. 8/4 - 11.2 feet ;
k =350
260 - 3
J - 345
265 - 3
- 340
2704 3
E - 335
275 3
k - 330
280 -
E - 325
285 - 3
E i » 320
290+ _ ]

Page 7 of 7



SOIL LOG_MFC_WLA REVISED BELLEFONT 02-21-07. GPJ WLA.GDT 3/13/07

ronect Name and No.: NuStart - Bellefonte COL Proiect; 64@5}061299
Z%(MACTEC A L SOIL. L.OG - Boring No. B-1005P8
Wilkianh Letns & Aswcisics. 167
Drifling Method Boring Location Coordinates: Al State Grid (ft) Total Depth
Rotary Wash/ HQ core (3.8") 1532936.7 N; 628398 E 30.3 feet
Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) | Ground Water Depth | Date Started
MILLER (Bitbrey) / CME 750 609 feet See Note A 711108
Sampling Method Borehole Inciination Logged by Date Completed
Vertical , K KRUG 77108
/ AR )
s <% /M/ s T YO
=3 7
et A - e e
= ® - 8 ElT| o Reviewed by / Date |/ $C E2-5-q7
I3 21 88 e B8
= =P aF (e G| 21 E n|@ &
sigf o 2eisgC(PI-| 85w T o
SlE|E| SE (85| E|El2| 2|58 58
0|l G| 2L |ao2| S| L2ls|&|8Y bs
0J2| @ | om | E|lE]6|35]62] e Lithology 00 Remarks
; - 605
57 Soil sampling not conducted. Refer '
E to boring B-1005 for soil profite. 3
; 600
104 £
- 597.8 11,2 -
E - 595
155 3
3 - 590
204 -
: - 585
25 < -
E =580
E 3
30

Page 1 of 1



ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.6PJ WLA.GDT 3/12/07

Project Name and No.:NuStart - Bellefonte COL Prolect: 6468061289
AMACTEC VLA ROCK LOG - Boring No. B-1005pS
] Witlkar Letizs & A\u; . Ine,
Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Rotary Wash/ HQ core (3.8") 1532936.7 N; 628398 E 30.3 feet
Drilling Contractor (Driller) ang Rig Elevation (Datum NAVD 88) | Ground Water Depth | Date Started
MILLER (Bilbrey) / CME 750 609 feet See Note A 717106
Casing Size and Depth Borehole Incfination Logged by Date Completed
PVC: 4.5 inchPVC: 4.5 inch O.D / 11.2 feet Vertical K. KRUG 717106
. -k
@ a3 zlz. | E Reviewed by /Date [0S . 2= (3~ QY
o oy 2 5 |55 | 2 o
B8 12 5|8l88218488 % 88
Q2|8 ° Sliel= ol L0 ; s
gl |22 |6|efZE8060 0 Lithology Remarks
7] LIMESTONE (micrite) with interbedded calcareous” | Top of Bedrook at 11.2
lviud seam shale; micrite Is greenish grey (Gley 2 5/1) and feet. Lost 0.1 feet to 3
P swW shale is black (10YR 2/1); slightly weathered to wash boring. Begin X
1 4— 86 R3 fresh; weak to medium strong; wispy non-planar rock coring at 11.3 feet
k .5 e beds of shale jess than 0.01 feet thick spaced less Fluid recovery good - 595
15- F than 0.1 feet apart; tip up clasts; calcite vugs throughout boring .
common
. Mo, 65,
Wa, Ro, Ti
E 47 70, L
: 2 |5g| 94| F |RS W, Ro, Ti 590
- 18-24.6 feet: shale beds become semi-planar and
204 P-8 thicken to 0.01-0.1 feet with spacings < 0.2 feet, . -
: D | stet calcite and rip up clasts CP(;E di%?gslgv‘g?tshe 1
| length of cored section |
13 |2%]100] F |r3 T
; ' - 585
25 = -« 24.6-26.4 feet: shale beds thin to < 0.01 feet with S
spacings of 0.01-0.2 feet, wispy, non-planar, fewer
i calclte infills 3
E 26.4-30.3 feet: shale becomes very wispy and %
non-pianar with spacings of < 0.1 feet, rip up clasts
14 |48 \100| F |R3 P pacing pup !
: - 580
304 -
Boring terminated at 30.3 feet. )
- - 575
35+ -
E -570
40 - -
E - 565
45-
- - 560
50+ -

Page 1 of 1



SOIL LOG_MFC_WLA REVISED BELLEFONT 02-21-07.GPJ WLA.GDT 3/13/07

Project Name and No.: NuStart - Bellefonte COL Project; 6468061200 )
g!MACTEC Wi A4 SOIL LOG - Boring No. B-1006
~ ) Willsam Lenis & Assosi x e
Dritting Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)Y/ HQ core (3.8%) 1532755 N; B628259.7 E 176 feet
Drilling Contractor {Drifler) and Rig Elevation (Datum NAVD 88) | Ground Water Depth | Date Started
MILLER (Bilbrey) / CME 750 614.5 feet See Note A 5126/06
Sampling Method Borehole Inclination Logged by Date Completed
SPT Vertical A Tillery 6/29/06
Z St T
E 3 Gt F7Y0F
= VP ; 7
& 9 o § 5| % 2 Reviewed by / Date 2. %~ {207
& =192 EE |3 &
& - Bl 3] 31 8 =2
(el e 8IS SR8 pm P
SIE Bl 3885 8lel8l2e|kS &
Slel 5§l c8lag8l 8! 2815 &[|%8 . )
AR R R LR I A T i =) 614.6 Lithology 00 Remarks
0 CL CLAY with gravel, strong brown £
(7.5YR 5/6) mottling to-orange, dry to
1 moist, medium stiff, trace 3
SPT 3 14 manganese hodtles
E/ U - 1.8-2.1 feet; gravel lans, light :
E grayish green (Gley 1 7/1), moist, 3
E p11.0_ @ngular 35 3
E SPT 2 CL CLAY, dark brown {10YR 3/2), moist
E P 3 |24 to dry, medium stiff, micaceous, 3610
[ some mottling to gray, contains sand
5 E grains and manganese nodules E
‘ soa.s - 4 feet: color change to yellowish 6.0 £
: 7 / cL brown (10YR 5/4), medium stiff, :
/PP 2 | 18 j25.3) 4 |asz / | wace roots 1
E - 4 18 / sandy CLAY, dark brown {7.6YR
3/2), moist, medium sfiff, trace gravel 3
E and roots, micaceous
~ SPT 1 14 l18.8 30/ 605.3 92 3
/14| 2 8.8 s oL GLAY, ight olive brown (2.5YR &/4), 605
103 4 moist to dry, medium stiff to very
stiff, weathered rock lenss =
G - 9.5-10 feet: hard rock lens
1 flspri 8 :
E 5| 11122 - 11.4-12.2 feet: hard rock lens
13 E
w 601.1 134
g Cl. CLAY, light olive brown (2.5Y 5/3) to
/18P0 44 10 gray (Giey 2 to bluish greenish
161 4 gray (Gley 2, 10 BG 6/1) -600
15 ~13.9, 14.5 and 14.8 feet: narrow :
E 5965 lenses of broken rounded limestone 160 3
AR '."":' e ) &ot])iblesd d GRAVEL, gray (Gley 2 :
E 7 " P ell grade , gray (Gley 2,
IS0 ~.t'~ 108 6/1), dry, grave! is fragmented
AN L £
raw, limestone (weathered bedrock)
E g 596.0 185_| SPT refusal at 18,8 feet 1
E (blow counts 35/3"). 1
E Continuation of borehole 505
description in rock log
20+ starting at 18.5 feet. .
" 500
253
J £ 585
30+

Page

1 of 1



ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

AMACTEC

Project Name and No.: NuStart - Bellefonte COL Project; 6468061229

WA

William feitee & Avaxe

ROCK LOG - Boring No. B-1006

Drilling Method Boring Location Coordinates: AL State Grid (ff) Total Depth
Hollow stem auger (8" OD) HQ core (3.8") 1632755 N; 628259.7 E 176 fest
Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) | Ground Water Depth | Date Started
MILLER (Bilbrey) / CME 750 614.5 feet See Note A 5/26/06
Casing Size and Depth Borehole Inclination Logged by Date Completed
PVC: 4.5inch O.D [ 18 feet Vertical A. Tillery 5/29/06

o o 57 10T
&
& 3 - 2 lz. | E Reviewed by /pate P SC 3-13-CQ7
£ sl §|a 'g & ) E 'gch 2 g
[ 2 (28 { % 2
Cle|d|x|2|d|=f5RYE0 |3 Lithology Remarks e
E LIMESTONE (micrite) with interbedded shale beds; 18.5-24 feet: poor fluid 3
1 2.2 72 limestone is medium dark gray (N4) and shale is return =595
20+ 2.5 grayish black (N2); fresh; medium strong;
laminated shale beds 3
. F 3
R3 3
: 2. 30,
] 2 ‘g“‘g 92 raakeg70 -
” 24-62 feet: intermittent £ 590
5 — to no fluid return
WS W, -~ 25.1-25.5 feet: slightly weathered zone, irreguiar © e -
Fa, 55, Ro rock discontinuity
’ 26.9 feet: Unconfined 3
Compression Test
3 |22 100
5.0 - 28.3-31 feet. wackestone intervals
30- - 585
F |R3 ;
- 31 feet: color change of shale to dark gray (N3) Some clear fluid return
at 31 feet
: 4.6
§4 1501
35- - 580
E 50
15 50 100 D
40- =575
F |[R3
E 5.0
3] 5.0 100
45 - 570
- 46 feet: color change of micritic limestone to :
medium gray (N5)
5.0 Fa, 60,
7 |35 |100 : h’;‘"" St
o"v;:hile - 565
50
F |R3
E 5.0
8 5D 100
55 - - 560
5.0

Page 1 of 6



ROCKLOG MFC_WLA REV BELLEFONT 02-21-07.GP3 WLA GDT 3/12/07

Project Name and No.: NuStart - Bellefonte COL. Proiect: 6468061208

ZMACTEC A

Willian 1.cus & s intes, Ine.

ROCK LOG - Boring No. B-1006

= -
T o z & E
L Is 1Bl | 2813 5
& @ [m] = o e T8 5] o
ol 2| 8| s 2 |E1L0 5228 @ Lithol e
€| | ®| 5 |Ble-T0d00 O] ithology Remarks
79507700 ¥
o, 10, T, -5
60- b Pl 555
Spla{‘ry
calcite,
RS o widh 3
I 62-176 feet: No fluid |
i 50 return, Driller flushes
210 £ 100 hole after each core -
run, Some clear fluid 550
65 - return at 31 feet and
118 feet
\éo. 80,
. lci
11 5.0 100 o p:,?; - 68-70 feet: strongly bioturbated
E 5.0 [Rake = 85
70 - 545
F |R3
E 5.0 A
] 12 50 100
75 - 540
o2 ik | LIMESTONE (wackestone), wackestone is medium 3
gray {N5) and shale is dark gray (N3); fresh;
k medium strong; contains irregular, wispy and
k 50 bioturbated shale zones, rip -up clasts and calcite
12 |22 98 D spars
E 50
40 - 535
F IR3 ]
14 |22 | 90
g5 ) - 84 feet: grade to packstone interval, macro fossils 530
0, GO,
i 5.3 ?alcile
53 mm .
215 551100
90+ = 528
F IR3
5.0 ]
5168155 100
95 - = 520
k 4.8

Page 2 of



ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GP.J WLA.GDT 3/12/07

Project Name and No.: NuStart - Bellefonte COL Proiect: 6468061299

ZMACTEC

WA

William | etus & Assoerates, o

ROCK L.OG - Boring No. B-1006

5 =
o [ =
8 = 2 g 2|5
sl g8 g|2|8lap B 588
18|95 818523438 | %
2l el el 2 EIL8 212828 | 8 Litholo
7 50:0 55 G iEr|A|san o 9y Remarks
- 99.2 feet: grade to wackestone interval, wavy
100+ shale l[aminae
1 562
318150 100
105+
E 4.9
: 19 5.0 98
110
» 112-125 feet. alternating 2 to 3 feet intervals of
- L migritic limestone with no shale interbeds
2055100 Jp‘l’_-vf’l'afo- - 112 feet: abrupt color change to lighter gray (N6)
ISkRo
115+
: e, 25 81|
12|55 % BATED
ISM,
120+ iSlickensidgd
; 5.0
322 50 96
125+
Fa, 10, PI
g;;{c,;kensid'd Driller replaces fluid
E pressure gage
i 4.9
F 23 50 06
130+
! 52
: 24 5.0 95
1354

Pump pressure=40 psi,
down hole
pressure=4500 psi

(feet)

! Elevation

i
[$,]
'y
%]

- 505




ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

Project Name and No.:NuStart - Beliefonte COL Proiect: 6468061299

HAMACTEC

ROCK LOG - Boring No. B-1006

Depth (feet)

Discontinuity

Sirength
In-Situ

Log
Disconiinuity
Pascription

Testing
Lithology

Recovery / Cut
Weathering
Geologic Unit

Lithology

Efevation

{feei

140~

4 Run No.
& % RQD

A
[=

145 -

E-N

!.

O

o
e}

150+

NN

[ee]

o
[

Y

i

aien
o

160+

BNy

~

O
[s=]

1655

o

oy
<

170+

_!.4-‘

feo)

[e)
o

175

(s3]

fan]

o<
o

- 147157 feet: alternating 1 to 3 feef intervals of
micritic limestone

LIMESTONE (micrite) with interbedded shale;
medium gray (N5) and shale is grayish black (N2):
fresh; medium strong; approximately 70% micritic
limestone to 30% shale; shale interbeds are thin to
laminated and dipping 15°

bt s e e At b i e e e e o e e o e e ko ot ot nme

-165-168 feet: calcareous SHALE, reacts with acid
bioturbated and brecciated with some small sparry
calcite '

- 171-172 feet: shale-rich interval

Boring terminated at 176 feet

NOTE A: Water level gata
Date - Depth (below ground surface)

T
i
~i
(53]

- 460




ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

Project Name and No.: NuStart - Bellefonte COL Project; 6468 61299

ZMACTEC WLA

Wathan Leitis & Asso

ROCK LOG - Boring No. B-1006

Depth (feet)
Elevation

(feet)

Run No.
Recovery / Cut
% RQD
Weathering
Strength
in-Situ
Testing
tithology
Discontinuity
Log
Discontinuity
Description
Geologic Unit

Litholagy Remarks

5/28 - 12.8 feet
5/29 - 12.8 feet
180 - 8/6 - 12.8 feet

i

185+

190 -

200 -

205+

2105

Page 6 of 5
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SOIL LOG_MFC_WLA REVISED BELLEFONT 02-21-07.GPJ WLA.GDT 3/138/07

Project Name and No.:NuStart - Bellefonte COL Project; 64@&}051 289 )
AMACTEC W7 A4 SOIL LOG - Boring No. B-1006UDD
Wililam LeNis & Associates, i,
Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD) 1532752.4 N, 628266.8 E 13.2 feet
Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) | Ground Water Depth | Date Started
MILLER (Bilbrey) / CME 45 614.5 feet See Note A 8/21/06
Sampling Method Borehole Inclination Logged by Date Completed
SPT / Shelby Tube Vertical D. Stepanof 8/22/06
E B My ol 57807
oa : " - .;’) M
= | o] 8 ElZ| o Reviewed by /Date PS5 L %-15-~0)7
) |28 | E| g e«
= [ Rl Qi S| =g 5]
R ) B B I - e
S Bl B|lsgigslg|l2|lB8]|e|kEg 5
Sl s | E2 a8l 8| 8| &£| & |82 . )
o| $|caleg|= | 2|65 |2 64s Lithology 0.0 Remarks
0.§ Grass and Topsoil £
3 Augered 0-1.5 feet
613.0 1.5 E
3 Jisprl 7 cL CLAY with gravel, strong brown 3
1 7 {44 (7.5YR 5/6) and light olive brown (2.5 E
3 8 s11.5 Y 5/8), moist, very stiff (Fill) 30 E
E_L i) ) CL CLAY, light olive brown (2.5Y 5/6) pushed Shelby tube 0.5 feet
3 o with light gray (10YR 7/1) and (3.2-3.7 feet), no recovery,
yellowish-red (5YR 4/1) mottling, augered {o 4 feet 5-61 0
5 up 156 moist, very stiff (FIl) :
3 - 5 feet: color changes to light olive E
E brown (2.5Y 5/6) with light gray E
E 608.1 _ (10YR 7/1) and yellowish-red (5YR 64 | Augered 5.7-6.5 fest
E SPT 16 cL 4/6) mottled, trace roots (Fill) £
4| 18 118 CLAY, olive yellow (2.5Y 6/6) with
14 dark grayish brown (2.5Y 4/2)
mottiing, moist, very s;iff, trace roots 3
E U5D 12 ‘ D and anguiar gravel (Fill)
3 604.9 9.8 £ 605
104 cL CLAY, light olive brown (2.5Y §/6), E
moist, very stiff (Residual) Augered 10-11.5 feet E
3 Jlser] 2 ]
E g | 11 18 Groundwater not E
14 801.5 13,0 | encountered
= UD i 50/1° 0.4 NOM ! gora | GRAVEL with silt, medium gray (N8), N 455 / 13.1-13.2 feet: SPT test E
3 70— |Lo] gravel is limestone, coarse size and 3
ER ST angular §—600
3 L8] Boring terminated at 13.2 feet. Did 3
15
not encounter bedrack. E
203 :
] E 500
25
30+

Page _ 1 of 1



SOIL LOG_MFC_WLA REVISED BELLEFONT 02-21-07.GPJ WLA,GDT 3/13/07

Project Name and No,:NuStart - Bellefonte COL Project; 64@18061 299 o
ZMACTEC WA SOIL LOG - Boring No. B-1007
i William Latls 8 Associates, fne,
Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ HQ core (3.8") 1533041.2 N; 6284309 E 120 feet
Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) | Ground Water Depth | Date Started
MACTEC (Akins) / CME 550 608.4 feet See Note A 6/10/06
Sampling Method Borehole Inclination Logged by Date Completed
Split Spoon/ HQ core Vertical J. Hoeft 6/12/06
- L P e
E gl € % =i
& = ST o
= gl 8 el e Reviewed by /Date [P 5C 3-1%- Q7
8 S1eg £ E & o
=3 | BE | » Sl 2| & x|l =
s(e e8ISO | FIC | BIEm [P
g 2| sg|8sl B2 |8|3|EQ &3
o|ldgl s ES e8| 8|8 &35 . . o
B G oD [EE| 2| & |05 |52 g4 Lithology 00 Remarks =
¢ CH CUAY, brownish yellow (10YR 6/6), 3
E dry to moist, stiff to very stiff, few
3 manganese nodules, few organics E
SPT ;
3/ 8 |62
3 6 £
, £ 605
2 Nspr 8 - 3.5 feet: becomes yeilowish brown E
/1750 9 |18 (10YR 5/6) 3
5 9
Hflserl S g 2
E 3 E
3 14 - 7.0 feet: few weathered angular
E so0s limestone gravel and roots g1 | SPT and auger refusal at 8.1
P\ 50/1"fi_1 feet. Continuation of
E 4 borehole description in rock  F
i log. £
10 %
154
" 585
25 3
E 580
3 E
30 3 E

Page 1 of 1



ROCK LOG_MFC_WILA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

#MACTEC

Project Name and No.: NuStart - Bellefonte COL Project; 64680[61299

Williom Lenis &.Amx:mlcy. ne,

ROCK LOG - Boring No. B-1007

Drilling Method

Hollow stem auger (8" OD)/ HQ core (3.8")

1533041.2 N; 628430.9 E

Boring Location Coordinates: AL State Grid (ft) Total Depth

120 feet

Drilling Contractor (Driller) and Rig

Elevation (Datum NAVD 88) | Ground Water Depth | Date Started

MACTEC (Akins) / CME 550 608.4 feet See Note A 6/10/06
Casing Size and Depth Borehole Inclination Logged by Date Completed
HW: 4.5 inch O.D. / 8.65 feet Vertical J. Hoeft 6/12/06
30 P
e 8 z |z g Reviewed by / Date P 5C 3 -13-(77
& = 2 S |36 |2 5
=5 5 alBlEl_o & é ‘g:ﬁ g £
= £ ||z k) = S o
5 8|2 |5|515521848% |3 ]
= =R ! x|z 3|8 58308 | & Lithology Remarks we
g, 5 Wa LIMESTONE (micrite) with calcareous shale 600
3.2 Sl Op interbeds; micrite is medium gray (N5) and shale is
1155|898 dark gray (N3); fresh to slightly weathered; medium
10 3.2
strong; strong HCI reaction -
E - 8.1-15 feet: occasional chert pods of varying size -
E SwW R3 . from < 0.05 feet diameter to >0,15 feet thick
E toF - 12-20 feet: shale is banded, rip up clasts 3
53 - 595
2 5.3 99 Fluid return good from £
15- 9 feet to bottom of
k boring
- 590
5.0
3 29 100
20- - 20-27 feet: shale beds are <0.05 feet thick with -
E spacings of 0.05-0.2 feet, shale is weak
F IR3 -
- 585
4.9
4 4 50 97 -
25+
E - 27-45.5 feet: shale is <0.05-0.3 feef thick with -
< D | spacings of 0.05-0.3 feet
§J = 580
3 5551100 3
30+ =
| F |rR3 -
=575
5.0
6 50 99
35-
| Lo, 5, Pl, )
Sm, Ti,
Slicken
E ides
53, 60, -
= 3, Ro, Ti
4.9 =570
7 ) 60 -
40- o, 70 - 30.5-41 feet: vertical joints, wavy, tight
Wa, Sm, 3
F IR3 ITi 3
Lo, 70, 2
; . S 565
ITi 3
j8 |2 es
45 - o, 80, - 44.56-45 2 feet: vertical joint, wavy, tight
Wa, S, Ti . ) ) -
B, 5, Wa, - 45.5-53 feet: shale is <0.05 feet thick with
SL, Ti. i -
Sinerali atlon spacings of 0.1-0.2 feet 47.0 feet: Unconfined
Compression Test 3

Page 1 of 3



ROCKLOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/107

Project Name and No.:NuStart - Bellefonte COL Proiect: 6468(‘)1551 299
Al
5

4 MACTEC

Vyilliam Lettis & Associues, inc,

ROCK LOG - Boring No.

= -
= O z | & =
N g REREERE
sl 2128|8288 |28 |9
D2l | =2 |8z 50868 | & Lithology Remarks
5.1 =
9 £ 94 L
E .
50 = 50-51 feet: core
- damaged during
R3 T retrieval
[
50 = " LIMESTONE (micrite) wifh thin calcareous shale
10155 5 interbeds; micrite is medium gray (N5) and shale is
55 - : - dark gray (N3); fresh; medium strong; strong HCI
- reaction
K 1
: - 52-59 feet: micrite is focally crystalline
E 1
—
50 - 58.8 feet: Unconfined
80 - I Compression Test
[ 1
-
R3 T
T - 59,3-87.3 feet; shale is < 0.02 feet thick with
T spacings of 0.03-0,2 feet
112|328 =
65+ =
[ 1
L
1
|
L]
1
313 o=
70+ L
-
R3|  f
o
—
[T
114|890 =
4150 =
757 o
1
|
- 1
1
I
|
; 53 =
15 5.0 ]
80+ L]
11
-
R3 -
m——
4.0 Lo
16 |~ o
4.0 -
85 5
[ 1
)
——
I
E O - 87.3-89.6 feet; color of micrite changes fo light

Page 2 of

Elevation
(feet)
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ROCKLOG_MFC_WILA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

ZMACTEC 778 ROCK LOG - Boring No. B-1007
William Letis & Assocales, lnc,
- 3 =
S < 2 2 |128¢ | 5 e
sl o1 8lalElgl, 0Bl |58 2
slZ2laicl&s|2(28 (5 |85 |8 o
o s i E | §|e|loG 28488 | ¢ . o8
Ple|e|=|z |8l 5Raad | b Lithology e
17 1821100 gray to medium light gray (N7/N6), shale is <0.02 - 520
. 6.0 feet with spacings of 0.2-0.8 feet
90 - - 89.6-100 feet: shale is < 0.01 feet thick with
spacings of < 0.01-0.9 feet
F |R3
5.0
318 50 99
95 -
k 3.0
19 50 100
100 - 100-114.3 feet: shale is <0.01 feet thick with
spacings of 0.02-0.3 feet, wavy
F [R3
5.0
4 20 50 100
105+
k 5.1
21 50 100
110
F {R3
3§ 22 g'—g 95
1154 ' - 114.3-116.6 feet; shale is 0.02-0.2 feet thick,
wavy
-116.3-120 feet: shale becomes discrete beds of
0.01 feet thick with spacings of 0.02-0.15 feet
3 3.7
23 35 100! F |R3
120 Boring terminated at 120 feat,
NOTE A: Water leve! data
E Date - Depth (below ground surface)
| 6/12 - 10.5 feet
125




ROCK LOG_MFC_WLA_REV BELLEFONT 03-16-07.GPJ WLA.GDT 3/20/07

Project Name and No.;NuBtart - Bellefonte COL Project; 6488067209

W4

AMACTEC

Witlorn 3ot & Asxiaes, fie

ROCK LOG - Boring No. B-1008

Drilling Method Baring Location Coordinates: AL State Grid (ff) Total Depth
Hollow stern auger (8" QDY HQ core (3.8") 153304860 N; 6282116 E 121.3 feet
Drilling Contractor (Drifler) and Rig Elevation (Datum NAVD 88) | Ground Water Depth | Date Started
MAGTEC (Akins) / CME 550 614.1 feet . See Note A 6/8/06
Casing Slze and Depth Borehole inclination Logged by Date Completed
HW: 4.5 inch O.D. / 13 feet Vertical L Howard 6/10/06
/{%' : .6’;;@’:’%:‘ 54' ; (2 :;;‘
= § o z |z, | E Reviewed by / Date ﬁ.ﬁ C "} - ‘i g~-q ?
£ s & o '593 = B £ .?E'% Y 3
& 4 ’ Bin P t lg& | B B
glcle|g|5l5i8s|clBagn | € 4
SlEg |2l |28 2353568 |8 Lithology Remarks we
- LIMESTONE (micrite) with calcareous shale 3
3 interbeds; micrite is medium gray ; slightly to A
MW interbads; micrite is medi (N5); slightly t 500
154 1 3.3 41 ] to [R4 moderately weathered; weak to high strength;
3.8 SW shale beds are modsrately thin with spacings -
0.2-0.4 feet
1, 130] 4, |GNIRO clay filedVOID T T T T T 18.3-21.3 feet: loss of
lEplt2ftofto water return - 595
204 HWIR2 -
; 720,623 feet. severely weatherad imesions, weak 1
] s N O
fI.I a5y - LIMESTONE (mlcnte) with calcareous shale =
2 3 |49 98 lsWiR3 jé mE interbeds; micrite s medium gray (N8); slightly . 590
25 50 FrCrd | Bl win weathered to fresh; medium strong
= . g‘?V;S?“‘ - 23.9 feet: clay seam, 90% loss of fluid
3 LT - 23-30 feet; slightly weathered micrite, high 1
E - strength, shale beds. moderately thin to thin with b
e spacings of 0.1-0:2 feet ]
4 | 221100 W IRs $ L el 585
- - i,
0 E Ro, Tt - 30-45 feet: shale beds moderatelly thin with
E : spacings of 0.1 feet, bioturbation present .
; - - 31 feet: bicturbation present
ST T 1o, - 31.6-41.0teet; calcite filled fraciure 5
ﬁ SLT | D 4
E 5.0 SW M, 10, P, 4
5 50 98 |1 F R3 S Op 580
35+ g
FLoL
. L 36.4-121.3 feet: Lost
- water refurn
' = B *
Mo ;
26 (20170 swirsl Ty an 575
403 == 1l A
?J'I oo 3
% i, 5,01, |
I8, Op g
’ Hor -
77 |23 1100| W IRs % 570
457 == M - 45.52 feet: shale beds very thin to thick and 5
k: i, 5, Pl i
Fau S’L o diffuse
k % “s{,% ), -
3480 | sioe
8 50 100} F [R4 ? B]f {% pL - 568
. betSE TH
Sy e *
p o1, Up .
E % | LIMESTONE (micrite) with interbedded shale and




ROCK LOG_MFC_WLA_REV BELLEFONT 03-18-07.GPJ WLA.GDT 3/20/07

Project Name and No,: NuStart - Bellefonte COL Project; 6468061299

AMACTEC

WLt

PAlbn Lankis & A saunitates, gt
A £le sI2 122 | 3
£l B|lg|Ei8loe Bk |22 3
AR L AR
CHEF | RIE B ERIYaAd | & Lithology
] packstone intervals; micrite is rnedium gray (N5)
<9 %—g o tSV'\:’ R4 o and shale is dark gray (N3): slightly weathered to
565 : o T fresh; strong
% ™, 5, Pl < 52-60 feet: shale beds moderately thin with
. % SR spacings of 0.1-0.4 feet
% R, 5, P,
- 50 o ij, op
80 >0 EE
R - 60-64 feet. shale beds thin to very thin with
: spacings of 0.1-0.6 feet
: - 60 feet: small shell fragments and trace
% bioturbation
50 =In
50 % B, 10, -~ 84-70 feat: shale beds thin fo thick
85- il S
] s
’ 5,10, P,
8L T
: 50 [, 5P,
50 | B op
704 i, 5, P, . I
QLT - 70-80 feet: shale beds thin to moderately thin with
spacings 0.1-0.3 fest
; 5 ~ 70-75 feet: bioturbation replaced with calcite
51, 5, Pl
E: 81, T I TR e R R T T T T T v e e e, e s s s ey
' [IMESTONE {micrite) with interbeddad shale:
: 5.0 micrite is medium gray (N5) and shale s dark gray
75 5.0 B (N3); slightly weathered to fresh; strong
o P - 75-90 feet: bioturbation and shell fragments, small
- calcite spar
W
: 50
5.0 For
80+ Erf i 5, P, ~ 80-90 feet: shale beds very thin to moderately
: e | Sl o thick _
3 50
: 5.0
8 et " [IMESTONE (wackastone) wilh inferbeddad shaig:
: e wackestone is medium light gray (N6} and shale is
: e grayish black (N2); locally highly weathered, mostly
: iy slightly weathered: strong
. E(::W*’j 2@» gl Pl - 86-88.3 feat: thick pressure solution faature, pink
; 5.0 Se=c i P calcite cross cuts bedding .
5.0 A
90~ ﬁ - 90-105 feet: shale beds thin to moderately thin
= g with spacings of 0.1-0.3 feet

ROCK LOG - Boring No. B-1008

Elevation
(faet)

Page 2 of
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Project Name and No,: NuStart - Bellefonte COL Proiect: 6468061299

AMACTEC

Wiltiam Lenis & &ssociaws. e,

ROCK LOG - Boring No. B-1008

k] .
B 2 o £ (&€ | 5
Sl BlalBlel on é é% %
b S o) o < =
Bl 212|555 cl5 80 |2
0 b= [ Ellolw o Lo @ N
le || ElosdSedon | o Lithology Remarks
HW Ty
17 |28 90 | to |R2 ;5; D
95- ' M gé
; == - 95.8-96.6 feet: highly weathered zons
‘ %‘"  CIVESTONE (micrits) with mterbedded shale;
T gz {SWipgl  BE rrierite is medium gray (N5) and shale is grayish
00 to ¥ ; black (N2): mostly fresh; strong; shale is ~30%
. 50
105 19 6 1001 ¥ (R4
- 105-119 feet: shale beds moderately thin to thin
with spacings of 0.025-0.2 fest
: 50
20 50 100] F (R4
110+ ..
’ 112 feet: slight
3 hydrocarbon odor
. 4.7 SwW
21 47 a1 to £ R4
115+
431 o |SWIR?
222 (55163 |0 to ‘
. O FiR4 - 116-121.3 feet: shale beds thin o moderately
120+ thick with spacings 0,1-3 feet apart PVC: 4 inch O. D.
installed after driliing
: Boring terminated at 121.3 feet
; NOTE A Water level data
Date - Depth (below ground surface)
1254 6/10~ 17.5 fest
721 - 8.0 feet
E 7122 - 6,0 fest
130+

Page 3 of

Elsvation
{feet)

i




ROCKLOG_MFC_WLA REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

AMACTEC

Project Name and No.:NuStart - Bellefonte COL Proiect: 6468061299

Willium |enis & Associates. tnc.

ROCK LOG - Boring No. B-1008

5 -
= [&] P =
S lelLEle] JaE 1283 :
[} E=1 = o 'S B=]
al 3| @ el N R A R = R ) © N I
gle|=|2|5|e8E 988 |& Lithology Remarks -
5.0 HW 3
17 |25 90 | to [R2 D =520
’ MW .
95 - Bj, 5, P, f——i 3
Sl, Op
- 95,8-96.6 feet: highly weathered zone -
BLI0PL | VESTONE (micrite) with mterbedded shale; ~ -
5.1 sSwW P icrite | : i i
418 (211 g2 R4 micrite is medium gray (N5) and shale is grayish =515
400- 5.1 toF black (N2): mostly fresh; strong; shaie is ~30%
i, 8, P,
I, Ti y
"8I, 5, P1,
3119|2310 F |Ra ST 510
105+ - 105-119 feet: shale beds moderately thin to thin ]
with spacings of 0.025-0.2 feet =
E —
E 5.0 -
20 59100 F R4 B, 5, P, 5056
110+ 51, Op S
Bj, 5, P
51, Op -
), 5, PI
i, i .
112 feet: slight
hydrocarbon odor -
E 4.7 SW
21 175 91 o F|R4 - 500
115+ :
R3 3
222 |22 g3 |SWyg B 10, A 495
‘ toFlpy el o8 - 119-121.3 feet: shale beds thin to moderately
120+ Sl Op thick with spacings 0.1-3 feet apart PVC: 4 inch O. D. -
instalied after drilling .
Boring terminated at 121.3 feet -
NOTE A: Water level data 3
Date - Depth (below ground surface) - 490
125 6/10 - 17.5 feet
7i21 - 6.0 feet ]
. 7/22 - 6.0 feet -
-485
1304 3

Page 3  of



SOIL LOG,_MFC_WLA REVISED BELLEFONT 02-21-07.GPJ WLA.GDT 3/13/07

Project Name and No.:NuStart - Bellefonte COL Project; 6468061209
ZMACTEC SOIL LOG - Boring No. B-1009
William Lets & Assocsates, Inc,
Driliing Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD) HQ core (3.8") 1532957.3 N; 628130.1 E 75.8 feet
Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) | Ground Water Depth | Date Started
MILLER (Bilbrey) / CME 750 613.9 feet See Note A 6/12/06
Sarnpling Method Borehole Inclination Logged by Date Completed
Split Spoon/ HQ core Vertical K. KRUG 6/12/06
5 =[5 o) St BAIVF
z o B
o Pt N L R
o 9 | o8 Els|e Reviewed by /Date _ 5 & %13 -7
3 S 8g EE % 3
£ FlBE | 182 8] =]e 6
cl8l 2| €S8R C| B 812, §e
alBlglgslggl | ele|lelte 2%
aldl 6 | E2 |2 8| £ | £ | £1]38Y ; o
»| o |58 |cE[ 2] | 6| 502 g30 Lithology 0o Remarks
03 L CLAY, dark reddish gray (2.5YR 4/1),
E dry to moist, stiff, few organics b
3 2 E
EVAA BV RN R 1
6 E
3 610.9 30 E
E MH SILT with sand, very dark gray (5YR
3 SPT 2 3/1) to yellowish red (5YR 5/8), E 510
2 4 12 moist, trace manganese oxide E
E 4 nodules E
5 i 3
é 3 - color changes to yellowish red —
/PP 4 |18 22|5Y|esz k 3
E 3 20 E
: 8 '
_ 8 - color changes fo strong brown -
1/PET o |18 (7.5YR 5/8), moist, very stiff, trace 605
11 gravel E
104 E
602.9 11.0 3
SPT 8 55/ sandy CLAY, strong brown (7.5YR £
3 5 | 10 |16.820.5 07 5/8), moist, very stiff, trace gravel, E
E 14 few arganics :
3 | 8008 e 13.0 E
E CLAY with sand, strong brown (7.5 E
3 5 YR 5/8), moist, very stiff, trace to few E
SET 5 |[16.8|121.6 %16/ clasts, few magnesium oxide 3 000
E 11 nodules 3
157 3
1P 7 jer soso 170 1
11 gravelly CLAY with sand, strong
E brown (7YR 5/8), moist, stiff, E
so5p  Contains clasts 0.25-0.5 inches in g7 | Augerrefusal at 18.6 feet. |
3 P A0 O <— diameter “—1 SPT refusal at 18.7 feet. E 595
i ls Continuation of borehole
E description on rock log.
204
3 E
E E
3 - 590
254 :
E " 585
304 -

Page 1 of 1



ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA,GDT 3/12/07

Project Name and No.:NuStart - Bellefonte COL Project; 646895} 299

HMACTEC

William Lenis & Associates. Ine.

ROCK LOG - Boring No. B-1009

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ HQ core (3.8") 1532957.3 N; 628130.1 E 75.8 feet
Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) | Ground Water Depth | Date Started
MILLER (Bilbrey) / CME 750 613.9 feet See Note A 6/12/06
Casing Size and Depth Borehole Inclination Logged by Date Completed
HW; 4.5 inch O.D. / 18.5 feet Vertical K. KRU 6/12/06

o
8 (feet)

Y Gt 37V
= 8 o 2 |le. | E Reviewed by / Date DSe. G (3 C’/
) > £ g |28 | 3 g
5181255352888 | 5 :
ClE|e|=|=|8|ef|553bs | & Lithology Remarks w
3 18 R2 LIMESTONE (micrite and wackestone) interbedded
20- 1 5D 88| F |to with calcareous shale beds; limestone is medium
: R3 dark gray (N4) and shale is black (N1); fresh; weak Fluid return good
E to medium strong; 20% shale; shale beds are very throughout boring 3
k thin with close spacing (0.1-0.3 feet), non-planar 3
32 —g—% 100 | LIMESTONE (micrite and wackestone); medium 1
E ' dark gray (N4); fresh; medium strong; few
o5 interbedded shale beds; 10% shale
F R3 - 22.8-25.0 feet: Calcite-rich zones ]
- 25-36.5 feet: shale beds are very thin spaced ]
i3 g_g 990 <0.1 feet apart, bedding irregular, wavy, 15% shale 3
30 -
5.0 =
4 £ 100
35 4
k F |R3 3
- 36.5-39.6 feet: Calcite-rich zones in limestone -
50 dominate with minimal shale interbeds, bedding
5 [==|99 becomes planar ]
5.0
40 4 - 39.6-57.7 feet: Shale beds are very thin with 2
E close spacing (0.1-0.3 ft), non-planar -
6 |58|gs :
5.0 - 43.2-43.8 feet; Thickening of shale beds, very
3 thin to thin
45 - - 43.8-49.0 feet: Shale interbeds are very thin, -
F IR3 non-planar with caicite infilled vugs -
; 7 575|100
50 1 =
: " IMESTONE (micrite); medium gray (N5); fresh;
E medium strong; very fine thin shale beds; 2% shale 3
Jel28lel | BBl | b
5.0 LIMESTONE (micrite) with shale beds; medium
E dark gray (N4); fresh; medium strong; shale beds
55 ~are thin and common; 20% shale  _ _ __ _ _ 1 ]
F IR3 LIMESTONE (micrite) with minor interbedded 3
shale; micrite is medium gray (N5); fresh; medium
strong -
3 g |47 gg | LIMESTONE (micrite) with interbedded shale; -

Page 1 of 2




ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

Project Name and No.: NuStart - Bellefonte COL Proiect: 6468

ZMACTEC

Witliam Lenis & Associntes, tac.

Depth (feet)

Run No.
Recovery / Cut
% RQD
Weathering
Strength
In-Situ
Testing
Lithology
Discontinuity
Log
Discontinuity
Description
Geologic Unit

Lithology

[523
(=]

i
e

65-

o

N

o
[=]

703

ot

|,

—

o
o

o

l.

—

&
A

micrite is medium dark gray (N4) and shale is dark
gray (N3); fresh; medium strong; 20% shale

- 57.7-64.7 feet: Alternating limestone and very
thin interwoven shale layers

- 62,9-63.8 feet: limestone rich in calcite vugs

- 64,7-65.0 feet: Shale becomes interwoven with
limestone

~ 65-69.7 feet: shale beds become irregular and
discontinuous, 20% shale

- 69.7-75.6 feet: shale interbeds become planar,
very thin, spaced 0.5-0.1"; 10% shale

80+

85

90+

95 -

Boring terminated at 75.8 feet

NOTE A: Water level data
Date - Depth (below ground surface)
No Data

ROCK LOG - Boring No. B-1009

Elevation
D (feet)
[3;]

T

Page 2 of
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Page

1 of 1

Project Name and No.:NuStart - Bellefonte COL Project; 6468061299
AMACTEC VoA G SOIL LOG - Boring No. B-1010
Wiliraus Ly B .
Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" QDY HQ core (3.8 15328363 N; 6281785 E 74 feet
Drilling Contractor {Driller) and Rig Elevation (Datum NAVD 88} | Ground Water Depth | Date Started
MILLER (Upchurch) / CME 85 611.7 feet See Note A 817106
Sampling Method Borehole inclination Logged by Date Completed
SPT / Shelby Tube Vertical . 8/8/06
- & 2] - .
= 2| & g1 g Reviewed by / Date
2 5182 e E‘ b ©
LA - G Q - ® o2 4]
£1o o e lep O 2| B Se o
SiEl e gelgg a8l €89 |EQ 5
S8l E | 2282/ 8 2|£] & |83 ’ md
Bl ]SSR izEI 2 1 EI S| 5o 81,7 Lithalogy 00 Remarks
O3 77 L CLAY, brownish yeliow, (10 YR 6/6), ;
- _ moist!, very stiff, trace manganese i
8 . nodules, .:
/P 0 e . 610
3 7 "
3 6 /
/%57 & |2 /
E 10 _ BOTT s e e e AD] -
f s CLAY, yellowish brown (10YR 5/8), 4-6 feet: Static Triaxial Test |
5 11up 23 419,348/ Sgé /// wet, madium stiff, few rock {CU with .pore pressure -
3 ’ 27 Iyxst / fragments (<0,02 feet) measurement) 3
. -
- //
T s e 05
¥ i 4 o o £ :
i . GC clavey GRAVEL with sand, dark
ERRIV . 18602011 74 o5 yeliowish brown (10YR 4/6) mottied :
; 5 ‘ A9 | e ! with fight gray (Gley 1 7/N), wet, :
E (el medium dense :
é 3 o
02 /P 8 |ies ;-'
9
ik 19.2 - 600
ELSPT 23/6" | 6 598.2 13.6 | SPT refusal at 13.5 feet.
R , Auger refusal at 14 feet, -
Gontinuation of borehole t
15 description in rock log. £
595
20
2 - 590
25 1
3 - 585
304 -



ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

Project Name and No.: NuStart - Bellefonte COL Proiect: 6468061299

#MACTEC

Williom Leis & Asst

3

: ROCK LOG - Boring No. B-1010

Drilling Method

Hollow stem auger (8" OD)/ HQ core (3.8")

1532836.3 N; 6281785 E

Boring Location Coordinates: AL State Grid (ft) Total Depth

74 feet

Drilling Contractor (Driller) and Rig
MILLER (Upchurch) / CME 85

Elevation (Datum NAVD 88) | Ground Water Depth | Date Started
611.7 feet See Note A 8/7/06

Casing Size and Depth

PVC: 4.5 inch O.D. / 14 feet

Borehole Inclination Logged by
Vertical J. Hoeft 8/8/06

Date Completed

oG 37
=3 § 2 |z = Reviewed by / Date D 3" C (§ - (3 - G?
$ > g L2128 (3 5
cls|Elg |2 8]0 B (52| o
SlZ|l812 8|55 2|g488 |3 58
SIS 8|22 |2|RBiciagad | 8 oe
Sl & |=|215|£8 28888 |8 Lithology Remarks HE
e LIMESTONE (micrite) with calcareous shale E
21 swW - interbeds, micrite is medium gray (N5) and shale is
154 1 53|91 loE|R3 o dark gray (N3); slightly weathered to fresh; medium
. o = strong
]
£ - 595
L] - 14-20.8 feet: shale is wispy (thickness < 0.1 feet) -
- 51 = with spacing < 0.2 feet
2.1 . -
2 |25 |100| F T ,
20 o
7
R3 ==
o - 590
: 5.0 = ”
el T .
43 |3 100 Eet 7
25- T
L] -
A== 585
o [ lg, 15, PI,
; | sk Ti
5.1 L 2
4 ) 100 :_
30 o - 29.8-44 feet: shale is < 0.03 feet thick with
' spacings of 0.05-0.2 feet, wavy, small rip-up clasts =
R3 -
. = - 580
] »
: 4.9 5 D 1
356 15597 =
1 .
35 [
. 5 4
= I 1
| F e 575
L
| S|
4.8 1
36 50 96 :
40+ -
L
; R3] &
k - =570
- =
[ 1
1
3722 100 = , o -
: - - 44-51.2 feet: shale is < 0.01-0.05 feet thick with 3
45 - o spacings 0.3-0.2 feet, wispy and wavy,
; R non-continuous =
F  — 1 1
E L - 565
1
- - 3
4.8 T -
38 |55|95 ]
50+ T ]
E R3 =T O IVESTONE (micrie) Witk Fisrbedied shale and™ good fiuid return
— LIMESTONE (micrite) with interbedded shale and - 560
E 5 packstone; micrite is medium gray (N5), packstone
E ] is medium bluish gray (5B 5/1) and shale is dark 3

Page 1 of 2
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Project Name and No.:NuStart - Bellefonte COL. Project: 6468061299

ZMACTEC

WA ROCK LOG - Boring No. B-1010

Elevation

(feet)

Williom Lettis & Ass
- 13 o | e
3 = 2 g %8s 5
fd§o§§3m§'§ ‘EE- )
STl 8|28 568283873
Sl lel2 g8 583258 |8 Litholo
14 r | X &S0 on 0] ay Rermarks
49 [48]095 gray (N3); fresh; medium strong
5.0 - 81.2-51.5 and 52-53.1 feet: packstone
56+ - 51.261 feet, shale is < 0.01 feet thick with
E . spacings <0.2 feet, wavy, rip-up clasts
; 4.5
110133 R3
604
- 61-74 feet: shale is <0.01 feet thick with spacings
<0.2 feet, wavy
E 4.6
; 11 i5
65+
ERER R3
312 a4
good fluid return
70
i 4.0
13170
) Boring terminated at 74 feet
75 NOTE A: Water level data
Date - Depth (below ground surface)
8/8 - 11.2 feet
8/14 - 11.2 feet
80+
85+
90+

Page 2
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SOIL LOG_MFC_WILA REVISED BELLEFONT 02-21-07.GPJ WLA.GDT 3/13/07

Project Name and No.:NuStart - Bellefonte COL Project; 646

ZMACTEC

8061299

SOIL LOG - Boring No. B-1011

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ HQ core (3.8") 1532610.4 N; 6281324 E 75.5 feet
Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) | Ground Water Depth | Date Started
MILLER (Ray)/ CME 75 615.6 feet See Note A 5/30/06
Sampling Method *| Borehole Inclination Logged by Date Completed
Split Spoon/ HQ core Vertical D, Stepanof/K, Krug 6/6/06

i ol 51FVF

g g8
pel =13 ' ; o e e
z gly % é 2| g Reviewed by / Date PSC % 13- 7
£ 2 C 5 K =)
Zlel ! Be (Eg( S| o) 8 &5 F o
g8 2l o232 8l 2y =0 83
ZIE| £ 8585|858 é o34 : we
0 a|l | S5o |cE| S E|D A T Lithotogy 00 Remarks
CL CLAY, dark reddish brown (5YR 3/3), Tt
E dry to wet, stiff, trace gravel, (Fill) =615
E 4 ' :
/T s 1se 3
3 7 i
E B128 oo B0 3
3 - color changes to yeilowish red (6YR 2
E p 31 418), and becomes wet at 4.5 feet E
1/°57 3 |es (Residual) _
52 5 possible water table at 4.5 £
feet
E 5096 6.0 =610
SPT WOR 771 CLAY, yellowish brown (10YR 5/4),
3 3 4 116.8(24.0 53 GSz moist, stiff, few dark brown siit 3
E 6 pockets 3
607.1 8.5
Ei SPT 5 34/ CLAY, pale yellow (2.5Y 7/4), dry to E
4 9 |[16.8]17.9 16 GSZ moist, very stiff to hard, effervesces 3
10 E 12 strongly in HCI acid E
. 605
26
1/PET) 30 |08 3
E 33 - 12 feet: few weathered limestone
3 fragments 3
£
1/PPT| 26 [14.4 i
153 24 3
599.6 16.0 ?600
1ISPT| 14 1438 5891 GRAVEL, medium gray (N5), dry, 16,5 | Auger and SPT refusal at 3
3 7_fl1om0"] dense, gravel is limestone rock 18.5 feet. Continuationof
fragments borehole description in rock £
log.
_s
: 3
204 :
E - 595
254 :
E - 590
304 F
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ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

AMACTEC

Project Name and No.: NuStart - Beliefonte COL. Project; 6468 §1 299

Williom Letnis & Assuciales, Ine.

ROCK LOG - Boring No. B-1011

Drilling Method

Hollow stem auger (8" OD)/ HQ core (3.8")

16326104 N; 6281324 E

Boring Location Coordinates: AL State Grid (ft)

Total Depth
75.5 feet

Drilling Contractor (Driller) and Rig

MILLER (Ray) / CME 75

Elevation (Datum NAVD 88) | Ground Water Depth | Date Started
615.6 feet See Note A 5/30/06

Casing Size and Depth

PVC: 8.63 inch O.D. / 16.5 feet

Borehole inclination Logged by
Vertical DhStepgnof/K. Krug 6/6/06

Date Completed

VA TR0
- ey - oy
= S o > |z, | E Reviewed by / Date DEC 3-13 -4 /
g > £ =12 |28 |2 §
S ¢ | o g | = ol B [E& = g
= é & XR| 2|6 = ;E-) Hkasla 8 8 Lithology Remarks W<
B), 10, LIMESTONE (micrite) with interbeds of calcareous . )
20 [Wa, Sm-5] shale; micrite is medium gray (N5) and shale is No fluid recovery along |
1 135 |100| F |R3 giﬁ-i P medium dark gray (N4); fresh; medium strong; boring
|aj, 10, prominent shale-rich zone (~40%)
Wa, Ro, i - 16.8-22.7 feet: shale beds are 0.5-0.02 feet with B
20- o 10, Pl spacings of 0.1-0.2 feet Down pressure 600 psi
Lo, 70, C - 595
2,
4.8 1Sm-8l, Ti
2 "5'.—6 06 Jcl;‘:lsﬁ' I. -
e, 8171 - 22.7-30.7 feet: reduced shale content, shale is
thin (<0.1 feet) and spaced 0.2-0.4 feet apart, chert 3
F IR3 nodules present )
25+
- - 590
4.9
3 50 98 ]
30+ BHTY BHTV analysis was - 585
- 30.7-35.2 feet: shale is 0.2-0.3 feet thick with conducted over the
24181 g spacings 0.2-0.5 feet length of cored section E
5.0
E ' FIgj, 30, St ) 3
S), Op - 33 feet: calcite coating of crack, pyrite 3
B, 15, Pl - 33.2 feet: slickensides and caicite crystals
F |R3 Sm. Op -
35+ - 34.7 feet: chert nodule
- 35.2-45.7 feet: limestone becomes more - 580
5.1 crystalline, shale changes color to medium gray :
5 56 100 (N3)
- 37.5 feet; chert nodule 0.1x0.2 feet ]
40+ ]
B\ 405 feet: stylolites 575
6 |33 08 -
' Vo, 65, - 42,5-47 feet: high angle joints with clay and 3
R3 ¥Ya' SM, calcite coatings
F -
45
lo, 65, - 570
- Wa, Ro, Ti - 45.7-49.0 feet: shale color changes to medium
37148 g | o dark gray (N4), thickness and spacing are -
5.0 1R2f e, SHRo, maintained
; R3 "
F 49-69.8 feet: limestone becomes more crystalline, -
50 - shale changes color medium gray (N3) 565
5.1 3
8 |Ep|100 -
: F [Ra .
554
- 560
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ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

Project Name and No.:NuStart - Bellefonte COL Proiect: 6468061299

ZMACTEC

William Leltis & Associales, Ine.

60+

65 -

70+

75+

80

95 -

Depth (feet)

Elevation
(feet)

ines

ROCK LOG - Boring No. B-1011

S =
2 2 g & | 5
s | 5lolB|8|_oBlE |52
zlzlg|£|2l2g g5 |88 | €
S| 81| 3|2|98 £l25928 | 8 .
gl |®|2|d|sfSasSea | o Lithology
5.2
9 3 100
4.9
5.0
- 64 feet: calcite filled vugs, maximum size 0.1x0.1
feet
5.2
5.0
- 69.5 feet: calcite filled vug on fracture
- 69.8-75.5 feet: shale returns to original banding,
beds are 0.5-0.02 feet with spacings of 0.1-0.2 feet,
g% fossil rich zone at 69.8-70 feet
’ -72.4-72.6 feet: slicken-sides on bedding surface
0.8 Bb,435,
1.0 i Slicken

Boring terminated at 75.5 feet

NOTE A:; Water level data
Date - Depth (below ground surface)
8/6 - 13.2 feet

=520




SOIL LOG_MFC_WLA REVISED BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

Project Name and No.; NuStart - Bellefonte COL Project; 646§p51 299

ZMACTEC

I/

X
William Letiis & Assoctales, [1ic,

. SOIL LOG - Boring No, B-1012

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ HQ core (3.8") 1632678 N 628247 8 E 50 feet
Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) | Ground Water Depth | Date Started
MACTEC (Warren) / CME 45 616.7 feet See Note A 6/20/06
Sampling Method Borehole Inclination l.ogged by Date Completed
Split Spoon/ HQ core Vertical J. Hoeft 6/21/06

o 0 PRl B e . e
gl gl g1z Reviewed by /Date _P5C 5-1%3- 17
o >~ 8¢ S| 5% =
=S 1 e= e Silo |l 8! »lg 8
c|eleleleqg Q|| |8|2m T
SIB 2| s8(ge| 8| e8| 2|EC 2%
clgl s s2128 S| 218|282 Lithol Remark we
D » oM XS < o i si67 itnology 0.0 emarks
03 v SILT, brown (7.5 YR 4/4), molst, stiff
E . to very siff, trace organic matter and
E| 4 manganese nodules
PP 5 e 615
6
1 /lsp| 4 63/ :
] 8 [11.4[26.2| O |GsZ
/| 2 28 3
54 12 E
leit2 .. 55 E
CH CLAY with sand, yellowish brown E
SPT 3 (10YR 5/6), moist, stiff to medium £
3 2 4 |9.6(156 CHE stiff, trace manganese nodules, trace 610
E 5 gravel E
2 flsp1| o8/ ]
E 3 | 9 |23.4 50 |6SZ
4 46 3
103 4 :
E | 8082 105
E CH CLAY with gravel, bluish gray (Giey 2 E
SPT 23 6/1), moist, hard E
E 5| 20 18 - 10.5t0 13.9 feet: limestone gravels ‘EGOS
E 37 are angular when fresh and rounded 3
E and white when weathered 3
17[SPTI 50/ | 5 6028 139 | SPT refusal at 13.9 feet.  E
6 { Auger advanced to 14.85
155 feet. Continuation of £
borehole description in rock &
E log. 2
i E 600
i 595
25
: - 500
]
ol +
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ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA GDT 3/12/07

ZMACTEC

Project Name and No.:NuStart - Bellefonte COL. Project; 64680

LA

Willium Legtis & Ass

ROCK LOG - Boring No. B-1012

Driliing Method
Hollow stem auger (8" OD)/ HQ core (3.8")

1532678 N; 628247.8 E

Boring Location Coordinates: AL State Grid (ft)

Total Depth
50 feet

Drilling Contractor (Driller) and Rig

Elevation (Datum NAVD 88) | Ground Water Depth | Date Started

MACTEC (Warren) / CME 45 616.7 feet See Note A 6/20/06
Casing Size and Depth Borehole Inclination Logged by Date Completed
HW: 4.6 inch O.D. / 15.1 feet Vertical J, Hoeft 6/21/06
) Frtn 2 TP
5 . o d L
= S > |2 E Reviewed by / Date PSC %-[3-07
] =~ 2 S (55 | O S
189 5|58 28488 ¢ )
o =1 7] ° SlLe|=|2p 20 @ e
¥ | R |2 |b|E-S5p3d60 |0 Lithology Remarks
SHALE with micrite interbeds; shale is dark gray
15 ——1 (N3} and micrite is medium gray (N5); slightly . =
1 1151 36 |sw 1302 = weathered to fresh; medium strong to weak; strong | 15-50 feet: good fluid
17 R3 HCI reaction return
= == g 15, - 14-32 feet: shale can be scratched with a - 600
Oa. Sm, thumbnail and shows incipient fractures -
R2 P - 14.85-16.6 feet: slightly weathered zone with clay
5 4.9 95| F lto lined fractures 3
5.0 R3 - 15.5 feet: shale is altering to brown clay 3
20+ PA
- micrite is 0.056-0.15 feet thick with spacings 505
0.05-0.3 feet
R2 c
3 |80 F 0| B ]
5.0 R3
25 =
| - 25.3-25.7 feet: section of Packstone and micrite
0.4 feet thick
— - 580
R2
4|42 971 F |10 ]
5.0 R3
30+ .
- 585
LIMESTONE (micrite) with calcareous shale 3
interbeds; medium gray (N5) and dark gray (N3);
5 |20 100! F IR3 fresh; medium strong; strong HCI reaction, 3
5 p ;
0 packstone interbeds of thickness 0.05-0.1 feet -
35+ - shale is 0.01-0.05 fest thick with spacings of
0.03-0.1 feet -
; L, 5, Wa, - 36,5-50 feet: increase in shale bed spacing, - 580
Siism, Ti micrite is very crystaline 3
4.8 -
6 25|95 F (R3 _
40- PA - 36.8-42.7 feet: shale is <0.01 feet thick with ]
k &0 D | 0.05-0.25 feet spacing, spar in rock fabric,
Ve S, Ti occasional chert pods 0.05-0.1 fest thick 575
o, 45, -42.7-48 feet: shale is 0.02-0.07 feet thick with
7 51 1ol F |R3 a, Sk, Ti spacing 0.04-0.35 feet, occasional chert pods
5.0 - 43 feet: pyrite and fossils -
45+ - 46.3 feet: fossiliferous
B, 15,
smist, Op ‘ 570
8 |28 /100( F |R3 i ick wi ]
35 - 48-50 feet: shale is < 0.01 feet thick with an 3
average spacing of 0.08 feet
50 Boring terminated at 50.0 feet ]
NOTE A: Water level data 565
Date - Depth (below ground surface)
; 6/21 - 18.3 feet N 3
8/6 - 18.3 feet

Page 1 of 1



SOIL LOG_MFC_WLA REVISED BELLEFONT 02-21-07.GPJ WLA,GDT 3/13/07

Project Name and No.:NuStart - Bellefonte COL. Project; 6468061299

ZMACTEC

e
William Lenis & Associstes, Inc,

SOIL LOG - Boring No. B-1013

Drilling Method Boring l.ocation Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ HQ core (3.8") 1532758.8 N; 628315.6 E 50 feet
Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) | Ground Water Depth | Date Started
MACTEC (Warren) / CME 45 614.8 feet See Note A 5/31/06
Sampling Method Borehole Inclination Logged by Date Completed
Split Spoon/ HQ core Vertical _J. Hoeft 6/7/06

Y AR

£ €8 G
o3 = | 3 g -
@ o 8 8| =|2 Reviewed by / Date PSC Z-(3-0 f
(7] o | geo ] E| £
g = b £ = [o) -1 $ . [} 5
|2l e | ool O 2| 8| &%5 =
BIE| |82 |85/ B|5| k|52 5§
SIZ 3|52 |2E 228|582 614.8 Lithology 00 Remarks e
0 E 1 ML TOPSOIL, ciayey silt with organics ,
6138 dark yellowish brown (10YR 4/4), 1.0 2
SPT 4 78/ CH | very stiff, dry to moist
3 1 5 110.8{27.0 25 |CSZ CLAY, light yellowish brown (2.5Y =
7 6/4), dry to moist, stiff
5 6111 . 37 _
3 SPT 5 log 180 28/ 6z CL CLAY, pale olive (5Y 6/3), wet, soft :
i/ 2 12 :
5 2 £610
/ 609.3 55 £
CH CLAY, yellowish brown (10YR 5/4) E
3 JlsprT 2 moist, stiff, trace manganese
3 112 nodules E
E 3 E
3 5 E
3 flser| 32
Vsl 4]° :
104 2 605
E 504.3 10.5 E
E ‘ GW GRAVEL with clay, dry, dense to £
3/ISPT| 37 | 7 lo'm sozz  Vvery dense, weathered limestone 16
5 [50/1" N * “—1 SPT refusal at 11.6 feet. 2
3 Auger refusal at 12.5feet. [
3 Continuation of borehole E
E description in rock log
20_% 2—595
25% %—590
% d
30 % 585

1 of 1



ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

Project Name and No.:NuStart - Beltefonte COL Project; 6468061299

ZMACTEC L1

William Lattis & Ass

ROCK LOG - Boring No. B-1013

s, Ine.

Dritling Method Boring location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ HQ core (3.8") 1532758.8 N; 6283156 E 50 feet
Driliing Contractor (Drilier) and Rig Elevation (Datum NAVD 88) | Ground Water Depth | Date Started
MACTEC (Warren) / CME 45 614.8 feet See Note A 5/31/06
Casing Size and Depth Borehole inclination Logged by Date Completed
HW: 4.5 inch O.D. / 14 feet Vertical J. Hoeft 6/7/06
o 5T
- N -
F 3 =z | E Reviewed by /Date DS C 3307
2 = 2 ERELEE c
cls|§lalB|&l.0BE |£8| % <
=] = s} ‘ o
T 8|9(5|515528480 | 5 5%
Sl |e|x|2 |G es|50cd | & Lithology Remarks =
E :.'ii GRAVEL with clay, dry, dense to very dense, 3
: \weathered limestone /| Begin rock coring after £
MW LIMESTONE with clay, slightly weathered to auger refusal at 12.5
1 1.9 111 to INR moderately weathered, weak, gravel sizes are <0.2 feet. i 3
15- 3.5 SW feet, interspersed with clay pockets - 600
SHALE (calcareous) with micrite interbeds and 3
occasional sections of packstone; shale is dark 3
E gray (N3), micrite is medium dark gray (N4) and
Bj, 20, packstone is medium bluish gray (5B 5/1); fresh to -
2 5.1 87 SW 2, Sm, slightly weathered 1
3 5.0 toF Op -15-26 feet: micrite layers are 0,05-0.2 feet with
20- Bb, 10, spacings <0.4 feet - 595
la, Sm.
Imi =
__ C =
; | Lo/Bb, -22.4-23 4 feet; packstone with visible rip up clasts -
3 |24 ]100] F W, o, ]
25 = = 590
BHTV analysis was =
- 26-27.7 feet: predominatly micrite feonngciﬁcgfeioor‘éir;giﬁon 3
Yo, 70, - 27.3-27.7 feet; high angle fracture =
4 |80 400] F A, Ro. T 27.7-31.2 feet: micrite layers are 0.05-0.2 feet with
5.0 spacings <0.4 feet 3
30 2 = 585
| — | LIMESTONE (micrite) with interbedded calcarious =
shale, micrite is medium gray (N5), and shale is
= 5.1 dark gray (N3) to grayish black (N2); fresh; medium 3
5 56 100( F Bb, 25, strong; occasional chert pods and vugs -
E ' Wa, I Ti -31.3-41 feet: shale layers are < 0.05 feet thick
35 - with spacings <0.2 feet, very crystalline =580
- 36-41 feet: many chert pdds in Run 8, maximum
E | size 0.2x0.1 feet 3
Bb, 10,
E 5_9 a, Ro, Ti 3
6 59199 F
40 = 3 575
D .
- 41-50 feet: shale bed thicknesses are < 0.7 feet
with spacings <0.6 feet, micrite is very orystalline 42 fest: slower drilling .
E 4.9
27 el 97| F R3 3
_ =570
45 ~Bb, 20,
Wa, 81, Ti -
3.5 ] -
8 1408 F RS B 10, PVC: 4 inch O. D. :
e installed after drilling for £
50 BHTV test £ 565
Boring terminated at 50.0 feet 3
; NOTE A: Water level data

Page 1 of 2



ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07
Project Name and No.:NuStart - Bellefonte COL Project; 646826\1299

Z4MACTEC WA

William Letis & Ass

ROCK LOG - Boring No. B-1013

5 "
ke o 2 |z =
£ 8 o [ F=3 o 8 = €2 D 5‘:}
Bz 8|95 818828488 ¢ 55
SR |22 8|85 RSA8 | & Lithology Remarks e
Date - Depth (below ground surface) 3
6/5 - 9.2 feet
6/7 - 9.1 feet
8/6 - 9.1 feet -
55+ - 560
60 < - 555
65 - - 550
70 - - 545
75 - - 540
80 =535
85 - 530
90 - - 525

Page 2 of 2



SOIL LOG_MFC_WLA REVISED BELLEFONT 02-21-07.GPJ WLA.GDT 3/13/07

Project Name and No.: NuStart - Bellefonte COL Proiject: 6468061 298
AMACTEC SOIL LOG - Boring No. B-1014
‘William Leis & Associales, lue,
Drilling Method Boring Location Coordinates; AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ HQ core (3.8") 1532984.8 N; 6283543 E 121.2 feet
Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) | Ground Water Depth | Date Started
MILLER (Bilbrey) / CME 750 609.1 feet See Note A 6/13/06
Sampling Method Borehole Inclination Logged by Date Compieted
Split Spoon/ HQ core Vertical K. KRUG 6/14/06
E E M% A
o3 =
e 9 | o g 5 iE’ 2 Reviewed by / Date D5 %]
2 2| 8 > G |3 E o @ 5
slglzleelig S|zl 8 dn §
HERAREHE AR AR AR 53
I & | S5a2E[ 228|532 aon Lithology 00 Remarks we
0 E CH CLAY with sand, yellowish brown E
E (10YR 5/8), dry to moist, stiff, trace E
3 clasts of manganese oxide nodule £
3 /|sPT] :
/71| 5 [168 3
3 5
E - slight color change to yellowish "
3 brown (10YR 5/6) E
S;T 5 |174 | 8046 . 45 5’605
9 CH CLAY with sand, brownish yellow SPT and auger refusalat5 ¢
i (SPT[20/0"]7.2 (10YR 6/8), dry to moist, stiff to very feet. £
3 g031__ Stiff, few clasts 60 | Casing set to a depth of 6 £
3 feet. Continuation of e
E borehale description in rock E
log. —
E 600
:
] 505
E - 590
20 3
E 585
L 580

Page 1 of 1



ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

Project Name and No.:NuStart - Bellefonte COL Project; 6468061299

ZMACTEC

William Lanis & Assc

ne.

ROCK LOG - Boring No. B-1014

Drilling Method
Hollow stem auger (8" OD)/ HQ core (3.8")

1532984.8 N; 6283543 E

Boring Location Coordinates: AL State Grid (ft)

Total Depth
121.2 feet

Driliing Contractor (Driller) and Rig

Elevation (Datum NAVD 88) | Ground Water Depth | Date Started

MILLER (Bitbrey) / CME 750 609.1 feet See Note A 6/13/06
Casing Size and Depth Borehole Inclination L.ogged by Date Completed
HW: 4.5 inch O.D. / 5.5 feet Vertical K. KRUG 6/14/06
ey T en
W L BACDF
= 3 o > |z, | E Reviewed by / Date [0S0 %~ 15~ &)
= k) & & =R T
AR AEAR R B PR VRE: 5%
aQ =1 o7} o =S 0 gl & @ i
Pl |R|2|6|er~ ol oo | o Litholagy Remarks =
LIMESTONE (micrite) interbedded with calcareous
shale; micrite is medium bluish gray (Gley 2, 5/1) _
1 sol o lswl and shale is reddish brown (5YR 4/4) altemating to | 7.1 fest: Unconfined
125192 R% very dark greenish gray (Gley 2 3/1); slightly Compression Test -
3 ’ weathered to fresh; weak to medium strong - 500
- 7.6-7.8 feet: possible void
10 - 8.2-10.8 feet; shale beds 0,05 - 0.1 feet thick and
spaced 0.5 - 0.7 feet apart, non-planar, limestone .
is calcite rich, bioturbated zone at 8-9 feet
E 5.0 F iR3
2 | £+ |100
5.0 - 595
15
- 17.2-18 feet: mostly medium gray (N5) limestone, 1
3 4.9 98 fossiliferous, burrows 3
: 50 - 18-21.4 feet: shale beds are 0.1 - 0.2 feet thick ‘_590
20 with spacings of 0.01 - 0.1 feet
F |R3
i e o - 21.4-37 feet: shale beds indefinite and
i, interweaving with (more dominant) limestone, 30%
5.0 incipient shale
4 —5—0 100
' =585
25+
D
5 | 221100 ]
’ - 580
30+ 3
F (R3 .
32.2 feet: Unconfined
6 %_g_ 9 - Compression Test
- 35-35.1 feet: burrows 575
38 - 35.8-37 feet: healed fracture, calcite
i Wo, 75, 3
Tif" Ro. - 37-46 feet: interwoven shale bands become more 3
53 incipient solid and group as inbeds in thicknesses of 0.1 - -
7 g5 100 R3 66.3-37.3 0.2 feet with spacings 0.01 - 0.5 feet 570
40
F f
- 42-A8 feet: bioturbation
48 R2
8 50 96 to - 43.4-45 6 feet: crystalized fracture plane 3
E ’ R3 o, 75, - 565
, Ro, Ti
48 incaipie(r)n,Tl -
L 44-45.6'
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ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ_WLA GDT 3/12/07
Project Name and No.: NuStart - Bellefonte COL Proiect: 64680“(‘351 299

ZMACTEC A ROCK LOG - Boring No. B-1014

William Letiis & Associates, Inc,

5 -
= o 2 |& =
@ -~ o] £ =
gl el 5lel a2 282 k5
=S c [ B € (€8 2 T
HEAE AR A EIGE R LR b
ol 3 @ O e | Tl E|I2H 20 @ mEL
zgle | &=z |pl|eEgSa8aa | o Lithology Remarks =
= -46-50.9 feet: less shale beds, shale beds are 46 - 51 feet: 3
. defined with thicknesses of 0,1 - 0.2 feet and calcite-filled vugs
- lo, 65, spacings of 0.1 - 0.5 feet, 15% shale present throughout run
é_'_‘i_ - /a, Ro,
9 |55 89 ==
E ‘ ] 147.4-47.9' - 560
z L]
50 R2 - .
F |to L ! ) -
R3 - '50,9-577 feet: shgle peds become very thin and
_: discontinuous, calcite filled vugs, 5% shale 3
53 o - 51-86 feet: calcite-filled vugs 0.2 - 0.01 feet ]
10 | £ | 100 - diameter, common
5.0 i 555
-
55+ ' -
L
L] 55.8 feet: Unconfined -
E : Compression Test 3
1
4. |53 £ - 57.7-73.3 feet: shale beds are 0.01 - 0.1 feet thick
1 igg|100 = with spacings < 0.2 feet, 20% shale
o |, 550
60 - : Istickensides 2
F IR3 L 2
2 1
o 3
E 5.2 - 3
12 | =% (100 L]
E 5.0 :: -545
65+ - -
1
= D :
[T 1
k e -
-
E 4.6 o 4
13 | =5 | ot 5
5.0 T 50
70+ :— :
-
F |R3 == 1
- .
- =
[}
i ﬂ 1 . . N . 3
1141551100 == - 73.3-76 feet: calcite-rich limestone with no shale -
I B
75+ = -
1
= - 76-86.1 feet: shale is 0.001 - 0.1 feet thick with 3
T spacings 0.2 - 0.1 feet, planar, interwoven 3
]
15|29 400 ==
E ' rr - 530
80- :.,_ :
F |R3 T -
]
ar: 3
E - 3
16 |22 o5 o)
E . : =525
85 < - R 3
r) - 85 feet: fossil-rich limestone layer
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ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA GDT 3/12/07

Project Name and No.; NuStart - Bellefonte COL Praiect: 6468061289

AMACTEC ROCK LOG - Boring No. B-1014

Williain Leuls & Assuciates. Inc.

(feet)

5 -
& © Z |& c
&1zl 8l a2 1283 g
£ BaP 88 E& (2 &
ST B2 E|EBE Eat | g
DIEg| & ez iB|et5B888 |6 Lithology Remarks W
- 86.1-87 .4 feet: very little shale (2%), limestone is
medium gray (N5) 3
E -~ 87.4-92 feet: shale is very thin
17 |29 g9
E 5.0
90 - 3
F [R3 -
- 82.0-98,1 feet: micrite interbedded with shale, ]
E 592 lo. 70, micrite is medium gray (N5), 10% shale =
18 50 100 /2, Ro, Ti
x - o, 65, 515
95- /a, Ro, Ti
ERTS g—g 100 - 98.1-105.7 feet; micrite with interbedded shale, ]
E : 15% shale =510
100+
F |R3 3
; 20 50 97 D
105+ .
- 105.7-111.9 feet: shale Is < 0,01 feet thick with -
spacings of 0,001 - 0.2 feet, beds become irregular
at 111 feet, 10% shale : 3
ERY 5.2 100 - 106-115 feet: calcite infilled vugs common among -
: 5.0 bands of limestone 500
110+ -
F |R3 -
E " LIMESTONE (micrite) with calcareous shale;, -
E 4.7 medium gray (N5); fresh; medium strong; shale is 3
22 | 2551 93 o, 73'0 - irregular; 25% shale
E e et ' - 495
115+ -
- - 115.2-117.6 feet; shale becomes planar,
calcite-healed fractures
E 5.1 -~ 117.8-117.9 feet: packstone or wackestone 0.3 2
23 5—§ 100 F {R3 feet thick
E ) || - 117.9-120.4 feet: shale beds are irregular -490
120+ Mo N - 119.7 feet: 2
blcite coned | LIMESTONE (micrite); medium gray (N5); fresh; slickensided calcite -
medium strong; shale laminae with spacings of 0.2 [1_joint plane
feet .
E Boring terminated at 121.2 feet 3
NOTE A: Water level data )
E Date - Depth (below ground surface) - 485
125 8/6 - 12.2 feet 3

Page 3 of 3



SOIL LOG_MFC_WLA REVISED BELLEFONT 02-21-07.GPJ WLA.GDT 3/13/07

ZMACTEC

Project Name and No.:NuStart - Bellefonte COL Project; 64§§961 299

WA

i e
William Letits & Associales, juc.

SOIL LOG - Boring No. B-1015

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ NQ core (3") 1533020.6 N; 628276.3 E 75.4 feet
Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) | Ground Water Depth | Date Started
MILLER (Bilbrey) / CME 45 611.5 feet See Note A 8/17/06
Sampling Method Borehole Inclination Logged by Date Completed
Standard/UD Vertical D. Stepanof 8/18/06
g 2[E Gt 3T
o = i s ey - o
= o | o § 3 z 24 Reviewed by / Date D 5 € %12~ C7
2 S| 28 t | E| g '
e =l o= 1> Sl =1 D] »le S
slele| 2o (el Q1R | 8BS P
BlE| B gs |88l E(E|8|2lE3 53
olsl gl el el 8| 2| &£ |89 me
B o | OB |EE] 2 | F | O |5 |82 6118 0.0 Remarks =
0 i TOPSOIL, clayey material E
3 610.5 1.0
6 CLAY with sand, yellowish red (5YR
1/ 11 fros 418), moist, very stiff to soft 610
12
3 /lspr| ! :
i/05 ] 1 o5 3
3 2 :
y 700 psi push pressure on E
D 78/ 168z shelby tubes
3 27.6)20.4 44 HSG
6055 . __60_ 3
SPT 16 CH CLAY, strong brown (7.5 YR 4/6), £ 505
i/ g 113.2 moist, very stiff, few gravel and roots, E
E 9 trace black manganese nodules 3
_ ub 98/ |GSZ - B feet: color change to yellowish
HIE 208217 57 H'se brown (10YR 4/6) 3
7 3
104 /15T 5 |156 ‘
E 50/2" 600.7 108 £
3 ML SILT, gray, moist, hard 3
E 7 800.4 N\ : ' 1 AIREN! £
SPT| 47 |48 CH CLAY with gravel, yellowish brown =600
V17 2 sppo _ ({OYR5/6), moist, hard, trace black ., 5 | SPT refusal at 12.5 feet.
N manganesenodules J7 77| Auger refusal at 13.0 feet. |
Continuation of borehole 3
description in rock log, E
2595
590
1
] ?
585
3p3 F

Page 1 of 1



ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

ZMACTEC

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299
\1

ROCK LOG - Boring No. B-1015

WA

William Lehis & Associates. Inc.

Drilling Method

Hollow stem auger (8" OD)/ NQ-core (3")

1533020.6 N; 628276.3 E

Boring Location Coordinates: AL State Grid (ft) Total Depth

75.4 feet

Drilling Contractor (Driller) and Rig
MILLER (Bitbrey)

{ CME 45

Elevation (Datum NAVD 88) | Ground Water Depth | Date Started
611.5 feet See Note A 8/17/06

Casing Size and Depth

NW: 3.5 inch O.D. / 13 feet

Borehole Inclination Logged by
Vertical D. Stepanof 8/18/06

Date Completed

ot F 7 FOT
= 5 > |2 = Reviewed by / Date DsC %-1%- Qﬂi
Bl 13| 18l IsE 12812 5
s o] @ 0 D | o BlE |E *g’_ =S 2
DlE2 || x|z |5|el n3lea | o Lithology Remarks we=
7
T LIMESTONE (micrite) interbedded with packstone
2.0 L] i
11 |50|80|F |R3 o and calcareous shale; micrite and packstone are Downpressure 500 psi,
15 - =l medium gray (N5) and shale is dark medium gray good fluid return, brown £
| 20 Sm (N4), fresh, medium strong -
. o [ - 15-20 feet: calcite filled vugs
oo | B - 13-20 feet: shale is 0.01-0,04 feet thick, wavy - 595
5.0 o
2 50 100 :: -
1 .
— IB), 15, Pl
, 15, PI,
20 Flrs| | P ]
-: -16-20 feet: shale is 0.01-0.08 feet thick, gradual X
: s change from micrite to wackestone 560
- 3
]
5.0 L
3 50 92 ::
- .
N =0 L. -
: LIMESTONE (wackestone) with calcareious shale fiuid return good, -
i interbeds; wackestone is medium gray (N5) and gray-brown
; C T g, 10, shale is dark medium gray (N4); fresh; medium - 585
4 149 o8 c | Wa, 8l Ti strong 5
E 5.0 :—
T - 25-45 feet; shale is 0.01-0.03 feet thick, wavy
(I
30 FIR3 = contact fiuid return good, light £
: gray - 580
Ll
5.0 L4
5 |50|100 :_ D -
[ 1
E -
. -
35 - ) .
== - 35-40 feet: rip up clasts and stylolites present. -
o 575
6 |2%1100 = ,
. —— - 37.5-37.6 feet and 38.4-38.6 feet: packstone
A interbeds
]
[ 1
LA 78, 10,
40 F |R3 5O e s, Ti
= 1
: =570
5.0
7 5ot £
- 1
o ]
]
4 T ™ [IMESTONE (micrits) with calcareous shale ]
t interbeds; micrite is medium gray (N5) and shale is
& dark medium gray (N4); fresh; medium strong; - 565
g |80 400 = strong reaction to HCI 3
5.0 "_-'- - 45-50 feet: few packstone filled burrows
= - 45-85 feet: shale is 0.01-0.03 feet thick, bedding
i - contacts irregular and wavy, sometimes
50 F IR3 - discontinuous
: - 50-55 feet; some rip up clasts -
'_=. - 560
7 5.0 ]
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ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

Project Name and No.:NuStart - Bellefonte COL Proiect: 6468061299

ZMACTEC

William Letils & Associates, Ine,

ROCK LOG - Boring No. B-1015

Elevation
(feet)

=1 -
=g % o) .g ES o & £ | £ % £
& o gic |E 2
Sls151938|8l252 18288 | 3
e iz |hledBBEad |6 Lithology
5.07700
55
5.0
50 100
60 R3
g_-g. 88 -62-62.6 feet: packstone interbed
€5 [~ CIMESTONE (packstone) with calcaraous shaie
E interbeds; packstone is medium gray (N5) and
| shale is dark medium gray (N4); fresh; medium
5.2 strong
} £5 100
70 % R3
- 71.4-75.2 feet: shale is very thinly laminated,
5.2 100 fossiliferous
5.2
75+
i Boring terminated at 75.4 feet
k NOTE A: Water level data
Date - Depth (below ground surface)
8/18 - 9.5 feet
_ 8/19 - 5.0 feet
80+
85
90+

- 555

- 550

- 545

- 535

=530

- 520




SOIL LOG_MFC_WLA REVISED BELLEFONT 02-21-07.GPJ WLA.GDT 3/13/07
Project Name and No.: NuStart - Beliefonte COL Project; 646{}061299

AMACTEC

SOIL LOG - Boring No. B-1015UDD

Willinm | £llis & Associnics, Ine,

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD) 15330264 N; 6282731 E 18.5 feet
Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) | Ground Water Depth | Date Started
MACTEC (Gibson) / CME 45 612.2 feet See Note A 8/21/06
Sampling Method Barehole Inclination Logged by Date Completed
SPT / Shelby Tube Vertical D. Stepanof 8/22/06
g 3B e 5TV
=35
o =2 . e e R (T
2 o .cé & £ 2 Reviewed by / Date D C 5 { v 57
£ £l gE fuad S121 8 =]¢g §
£lel o| e |eg | 2~ 8|5 ki
Blel e | 52182 5|8 518 E0 =5
TIE|E| 8888|535 |£|E % 29
NI REE L AR AR R AR Lithology 00 Remarks we
04 T SILT, reddish dark gray (10YR 3/1) E
3 Augered 0-1.5 feet
E 810.7 1.5
E SPT 3 : CH CLAY, red (2.5YR 5/6), moist, stiff
1 5 |14.4 (Residual)
E 7
- 3 feet: color changes to red (2.5YR
_ U2D o4 4/8) ]
53 Augered 5-6.5 feet
3 608.0 ) 6.2 E
3 CH CLAY, red (2.5YR 5/6), moist, very E
4 /IsPT 5 stiff, trace black manganese nodules, :—605
3 8 1144 contains weathered subrounded
; 14 limestone gravel (Residual) 3
1l g
4 2
- 9 feet: decrease in gravel content Augered 9-11.5 feet E
E o2 10
3 CH CLAY with gravel, red (2.5YR 5/6), Rig chattering, auger refusal £
E SPT 2 moist, stiff (Residual) at 11 feet E
5 7 [14.4 . £ 600
14 :
AP 20.4 D 1
15 sp1l 3 - 15 feet: color changes to reddish Groundwater not ”
E 7 6 |15.6 yeliow (7.5YR 6/8) and red (2.5YR encountered E
E 7 se57 _ 5/6) mottled 16,5 3
3 Boring terminated at 16.5 feet. Did £
not encounter bedrock. . 5—595
20] 3
3 ;590
3 | 585
80 Page _ 1 of 1



SOIL LOG_MFC_WLA REVISED BELLEFONT 02-21-07.GPJ WLA.GDT 3/18/07

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

AMACTEC LA

Wilkiam Leltis & Assoviutes, hne.

SOIL LOG - Boring No. B-1016

Driliing Method
Hollow stem auger (8" OD)/ NQ core (3")

Boring Location Coordinates: AL State Grid (ft)
1532867.3 N; 6282243 E

Total Depth
20.7 feet

Drilling Contractor (Driller) and Rig

Elevation (Datum NAVD 88)

Ground Water Depth | Date Started

MACTEC (Warren) / CME 45 611.6 feet See Note A 6/25/06
Sampling Method Borehole Inclination Logged by Date Completed
Split Spoon/ NQ core Vertical J. Howard 6/25/06

%//% BTE D

g |5
2 €| 5
o3 - ™o I - o
z 2|8 5 %2 Reviewed by /Date P30 3~ 1%-07
& S £ o 5|5 A s
slelelegleg S| 8i-|8|5m g
2|2 2| 58ig2 8l&| 6|3 |FO 2
o|E|l E Q oG o < £ | =0 2 o
® cO | a © 2 = = |6 N £
CiGl & | So |2&l 2| 2|65 |62 ans Lithology 00 Remarks W
03 oL CLAY with sand, dark red (2.5YR :
E 3/6), stiff, dry to moist (Fill) 3
2 :
/T 5 12 Observed water level at 1.5 £ 610
9 feet, artificially high 3
3 I -
3 SPT 2 CL CLAY, strong brown (7.5YR 5/6), 3
/P54 |10 moist, stiff (Fill) :
E 6 3
55
605.6 6.0 3
3 SPT 4 CH CLAY with sand, strong brown (7.5
/1% 4 | s YR 5/8), moist, stiff and medium stiff F 605
E 8 (Fill)
2
/%7 3 |6 1
10 4 :
3
P75 f12 600
8 ]
E | 5986 130 3
E CH CLAY with sand, strong brown (7.5 3
3 SPT 3 YR 5/8), moist, stiff E
1/ 5 |12
E 7 E
154
5956 160 3
11SPT50/4" 2.4 at) GW 15968 | GRAVEL, weathered limestone 83 | SPT refusal at 16.3 feet. - [
E 4 " | Auger refusal at 17.5 feet. 595
Continuation of borehole
E description in'rock log. E
590
254
- 585
30- 3

Page 1 of 1



ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA GDT 3/12/07

HMACTEC

Project Name and No.:NuStart - Bellefonte COL Proiect: 6468061299

Willinm Letis & Asseciues. Ine.

ROCK LOG - Boring No. B-1016

Driliing Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ NQ core (3") . 1532867.3 N; 6282243 E 20.7 feet
Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) | Ground Water Depth | Date Started
MACTEC (Warren) / CME 45 611.6 feet See Note A 6/25/06
Casing Size and Depth Borehole Inclination Logged by Date Completed
NW: 3.5 inch O.D. / 17.5 feet Vertical . J. Howard 6/25/06
d o a
M%/; Y o
5 nNCe L
2 3 o > |z | E Reviewed by / Date pPSC Z-{%- (37
€ s 5 a 'g g o 8 -E § % g, é
L = _—
IR G P AR ]
Sl 51812 |2|R%sleged | 8 . ne
glr|=|2 6|l SB3a0 | & Lithalogy Remarks
| "." GRAVEL, weathered limestone -595
; e, 45, P, LIMESTONE (micrite) with interbedded shale; . .
3.0 sw Sl So medium gray (N5); fresh to slightly weathered; oil sheen coming up
11559 o R4 D | strong; shale beds moderately thin to thin with with drill fluid. Boring
20- ‘ | spacings of 0.1-0.2 feet terminated due to Y
B}, 15, P, hydrocarbon concems,
. Mo Boring terminated at 20.7 feet. 50
NOTE A: Water level data 2
- Date - Depth (below ground surface)
| 6/26- 1.5 fest
25 ]
; 585
30+ ]
E - 580
35 ]
=575
40+ ]
E - 570
45 -
| - 565
50 ]
; - 560
55- 1

Page 1 of 1



SOIL LOG_MFC_WLA REVISED BELLEFONT 02-21-07.GPJ WLA,GDT 3/18/07

ZMACTEC

Project Name and No.: NuStart - Bellefonte COL Project; 64§’8061 299

MA vl

William Letis & Associates, inc.

SOIL LOG - Boring No. B-1017

Drilling Method Boring Location Coordinates; AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ NQ core (3" 15329374 N; 6282254 E 50.6 feet
Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) | Ground Water Depth | Date Started
MILLER (Ray) / CME 75 611.9 feet See Note A 7/8/06
Sampling Method Borehole Inclination Logged by Date Completed
Split Spoon/ NQ core Vertical J. Hoeft 7/8/06

A . 57807

£ €18
o) —— =t “ e b2 ™
2 2 | g slz|2 Reviewed by / Date (35 C 2-13-a /
g |Z” 'g‘ s > 5 o g — 8_ 5
slglelcg |28 5|8 |8|e® s
R|E| | 8flgs|2|g|8lz2lts 33
IS S| Sa sl 2|2 (815 |82 611.8 Lithology 00 Remarks we
0 CH CLAY with sand, strong brown
(7.5YR 4/6), dry, very stiff to hard E
E [ E
3 /|SPT E
1T 7 e ‘ 610
El 13 E
3 | B0BO o _._...30_ 3
CL CLAY with sand, very pale brown g
3 SPT 9 (10YR 8/3), dry, very stiff, abundant
3 o | 12 |126 manganese nodules
5 12
| 6084 . _ . _____._ 55 3
E CH CLAY with silt, strong brown (7.5 YR 2
SPT 3 5/8), dry, very stiff, occasional
E 3 8 |10.8 manganese nodules £ 505
16 8044 1B £
3 CH CLAY, yellowish brown (10YR 5/6), E
3 very stiff, dry to moist, occasional
3 SPT 6 manganese nodules
4 | 10 |72116.3 CHE
103 12
T spr] 3 leo0d 115 ]
E 5 8 |96 CH CLAY with silt, yellowish brown
% 7 o 28 (I0YR5/4) moistsoft 122
E CLAY, sirong brown (7.5YR 5/8),
3 moist, soft to stiff, occasional E
3 2 manganese nodules E
1/1°ET 4 |13
154 7 8969 . . 160 c
CH CLAY, yellowish brown (10YR 5/4), E
moist, stiff, occasional limestone E
SPT 3 clasts (angular sand to gravel in size) g
é 7 6 15.6 2_595
: 8 é
‘ Auger refusal at 19.0 feet.
3 2.7 19 | Continuation of borehole E
i ISPT|50/0"| O - **— description on rock log. E
3 8 E
20 E 3‘
]
254
304 E

Page
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ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

Project Name and No.: NuStart - Bellefonte COL Project; 6488061299

4MACTEC ROCK LOG - Boring No. B-1017
Willlam Lenis & r\smcinl;;s. Inc.
Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD) NQ core (3") 1532937.4 N; 6282254 E 50.6 fest
Driliing Contractor (Driller) and Rig Elevation (Datum NAVD 88) | Ground Water Depth | Date Started
MILLER (Ray) / CME 75 611.9 feet See Note A 7/8106
Casing Size and Depth Borehole Inclination Logged by Date Completed
PVC: 4.5 inch O.D / 19 feet Vertical J. Hoeft 7/8/06
/f/x%é; Frr0F
= E 2 | & = Reviewed by / Date [‘,} SC % [%-G7
8 3 2 226 | 2 5
s & o T | s = (3 “a = =
ElZleg18|% § s | g R
a5l 5| @ - F=1 20 ® . o
A I S - 7 adBa | O Lithology Remarks
LIMESTONE (micrite) with calcareous shale -
20+ interbeds; micrite is medium gray (N5) and shale is
E 44 SW dark gray (N3); fresh to slightly weathered; medium -
115498 |op RO strong; strong HCL Reaction 500
- 19.2-25 feet: shale is 0,05-0.13 feet thick with 2
spacings of 0.08-0.2 feet, wavy -
25+ - 2529 feet; shale is 0.01-0.05 thick with spacings
= 49 98,6/ F |R3 of 0.05-0.3 feet, rip-up clasts, wavy, limesione
5.0 becomes fresh ’ -
k 585
1 Bl’af %m. - 29.0-32.0 feet: interbedded micrite and
30+ ITi wackestone 3
: 4.9
3 |5p/97-8
E , . - 580
- 32-36.6 feet: shale is 0.01-0.05 thick with
- spacings of 0.05-0.3 feet, rip-up clasts, wavy 3
F IR3
3 i, 15 P ]
j, 15,
24 |30 Wa, Sin
' - 36.,6-40 fest; shale is <0.01 feet thick with - 575
spacings of 0.02-0.05 feet, wavy 3
40+ , . o -
- 40-43.35 feet: shale is <0.02 feet thick with
4 5 %% 98 spacings of 0.056-0.2 feet, wavy 3
| . - 570
F RS |~ LIMESTONE (wackestone and packstone) with )
calcareous shale; limestone is medium gray (N5)
45+ and shale is dark gray (N3), wavy; fresh, medium
5 |45 g9 ' strong; strong HCL reaction
5.0 LIMESTONE (micrite) with calcareous shale
3 interbeds; micrite is medium gray (N5), shale is 565
dark gray (N3); medium strong -
9.7 - 45.5- 50.5 feet: shale is wavy <0.01 feet thick with -
50 7 2—0 100] F |R3 spacings of 0.03-0.05 feet 3
E \Boring terminated at 50.6 feet / 3
E NOTE A: Water level data - 560
Date - Depth (below ground surface) 3
7/9 - 5.8 feet
7110 - 15.9 feet -
55+ 3
=555
) Page 1 of 1



SOIL LOG_MFC_WLA REVISED BELLEFONT 02-21-07.GPJ WLA.GDT 3/13/07

HMACTEC

Project Name and No.: NuStart - Bellefonte COL Project; 64§§ps1299

William Lettis & Assocines, loc.

SOIL LOG - Boring No.

B-1017UDD

Driliing Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD) 1532937.2 N; 6282221 E 16.5 feet
Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) | Ground Water Depth | Date Started
MILLER (Upchurch) / CME 85 612.1 feet See Note A 8/21/06
Sampling Method Borehole Inclination l.ogged by Date Completed
SPT/ UD Vertical J. Hoeft 8121/06
°‘ 36 %&4« 2 ale
2 S
3 3 ]2 DLC 3-{%3-a7
= g | ok g% |2 Reviewed by / Date _{/ & /
Bl 5|82 |B12]%]5]e 5
(el 2| ESIS8 S| B | 8|5 B
2| e E’ g8z I8l &8 | £ a 4] t © P
B8l 6| £2le8 2| E|£|£]|3Y : oe
n o oo & 2 F (8|5 |02 g Lithology 00 Remarks &
03 oL GLAY, strong brown (7.5YR 4/6), dry,
E very stiff, trace sand
E Groundwater not
E 5 encountered
1/ 10 |32 610
12 609.1 3.0
CL CLAY, strong brown (7.5 YR 5/8),
ERNESY 214 dry, very stiff, contains maganese
2 ' nodules
5 3
E 7
3/5ET 10 132
E 12 y
E - 6.3 feet: color changes to strong ~
] ore brown (7.5 YR 4/6) . Augered 6.5-8 feet 605
3 CH CLAY, yellowish brown (10 YR 5/6),
moist, very stiff
Iy 14.4
- 9.3 feet: silt lense at base of shelby
10 3 tube, very pale brown (10 YR 7/3)
1/ 6 |e2
3 5 )
E 10
3 leo00 121_| Augered 11.5-13 feet
TH LAY, strong brown (7.5 YR 5/6), - 600
E moist, very stiff to medium stiff
]
3 UGD 14 TXD
15+
El 6
P s |1
3 7 595.6 16.5
E Boring terminated at 16.5 feet. Did :
not encounter bedrock, 596
203E
E 590
]
25+
3 585

Page 1



SOIL LOG_MFC_WLA REVISED BELLEFONT 02-21-07.GPJ WLA GDT 3/13/07

Project Name and No.:NuStart - Bellefonte COL Project; 646

8061299
i

A LS - i -
YMACTEC LA SOIL LOG - Boring No. B-1017UDS
Witliam Leins & Assacates, Inc,
Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD) 1532938 N; 628228.7 E 18 feet
Drilling Contractor (Driller) and Rig Etevation (Datum NAVD 88) | Ground Water Depth | Date Started
MILLER (Upchurch) / CME 45 612.1 feet See Note A 8/21/06
Sampiing Method Borehole inclination Logged by Date Completed
UD and Bulk Vertical . J. Hoeft 8/21/06
: A Dy ol 51497
Lot
5 = 3 - . ™
@ 2| g g g |=|2 Reviewed by / Date DSC 4-(3-07
by Sy8¢g €| E| %5 =
o Fl o= |2 e |- o | @ S
R I R A R R T
Slel Bl gslgs|l & el&|e|Eg 5
Aldl g e8ia2l 8| g]|£|£|3B2 ; i3
| dlSa|rE[S |26 35|62 g4 Lithotogy 0.0 Remarks
0 oL CLAY, strong brown (7.5YR 476}, ry, 3
3 very stiff
Augered 0-3.5 feet 3
@ Bulk sample 1-5 feet: 5‘610
E leoe ey 1017UDS-Bulk#1 3
E cL CLAY with sand, very pale brown
E (10YR 8/3), dry, hard, contains sand E
ub 20.4/17.3 49/ |B5Z and manganese nodules g
5 3 1 28 [HSG
_ Augered 5.5-8 feet ‘
“ 604.6 7.5 _| Bulk sample 5-10 feet: ?605
CH CLAY with sand, yellowish brown 1017UDS-Bulk#2 E
(10YR 5/6), moist, very stiff, few 3
ubp 115/} GSz chert clasts :
J 5 12.6[27.7 82 M SG 3
10 Augered 10-12 feet E’
E 8006 . 1ns_
CH CLAY with sand, yeliowish brown
E (10YR 5/8) to strong brown (7.5YR 12-14 feet: Static Triaxial £ 600
3||up 21.6l27.7| 7Y Sgé 5/8), moist, soft to medium stiff Test (CU with pare pressure £
3 ' "1 55 Yixs measurement) E
£
E Augered 14-16 fest E
15 | BT . 150
: CH CLAY with sand, yelfowish brown E
E (10YR 5/8), moist, medium stiff,
contains limestone clasts E
D
3 LL _ 18 E 595
E 594.1 18.0
Boring terminated at 18.0 feet. Did
E not encounter bedrock, E
204 3
25+
30

Page
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SOl LOG_MFC_WLA REVISED BELLEFONT 02-21-07.GPJ WLA.GDT 3/13/07

Project Name and No.: NuStart - Bellefonte COL Project; 6468?61299

ZMACTEC WA SOIL LOG - Boring No. B-1018
William Leltis & Assacisics, Inc,
Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ NQ core (3") 1532827.3 N; 6282176 E 16.5 fest
Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) | Ground Water Depth | Date Started
MACTEC (Warren) / CME 45 6512.7 feet See Note A 6/26/06
Sampling Method Borehole Inclination Logged by Date Completed
Split Spoon/ NQ core Vertical J. Howard 6/26/06
3 == Ty atnes 347 F
= [
o et = -
@ o Ug 8 :é 2 Reviewed by / Date psC 3 {%- Q
"iv; }Z‘ % £ Fand S 3 § > | @ S
slelelgieg @ | 2| 8| 5m P
ElEle|g2|ss 8|8 8]z2|5Q Eo
Aicl g |8l 8| 5| £33 i we
h G| oo |eEl 2| E | 0|5 |02 ep7 Lithology 00 Remarks
0 % CH CLAY with sand, brownish yellow
E / (10YR 6/6), moist, medium stiff (Fill) 3
E 3 /
EVARA SR / 3
E 3 / Groundwater level of 1.5 feet E
E / artificially high £610
3 /lspr| ! / 3
/50T 4 1o / g
E 3 E
54 /
7 o 606.7 60 3
i Nspr| 3 %/ cL CLAY, brownish yellow (10YR 6/8), E
3 3 6 14 / moist, stiff, trace sand (Residual) o
E 8 /
E //4 604.7 8.0 =605
: figprl 2 ) cL CLAY with sand, brownish yellow
A/ 4 14 / (10YR 6/6), moist, stiff E
10 o 603.1 o6 | Auger and SPT refusal 3
10_2 I (50/0") at 9.6 feet. 3
Continuation of borehole :
3 description in rock log. e
_ =600
154 3
; - 595
g
E 590
254 3
585
303 3
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ROCKLOG MFC_WLA REV BELLEFONT 02-21-07.GPJ WLA,GDT 8/12/07

ZMACTEC

Project Name and No.:NuStart - Beliefonte COL Proiect: 6468061299

William Leflis & Asseciales, Inc,

ROCK LOG - Boring No. B-1018

Dritling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" QD) NQ core (3") 1532827.3 N; 6282176 E 16.5 feet
Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) | Ground Water Depth | Date Started
MACTEC (Warren) / CME 45 612.7 feet See Note A 6/26/06
Casing Size and Depth Borshole Inclination Logged by Date Completed
HW: 4.5 inch 0.D, / 9.6 feet Vertical J. Howard 6/26/06
Y
-o—l - T 12 ]
= 3 > | = = Reviewed by / Date DEC 2-13-0/
8 N 2 5 |56 | 2 =
clo|8lalE|g| 0Bl 5% £
= = £ =1 o = )
5l c1812 5 |5185 28488 |3 53
RlE2led e 2|6 es35888 8 Litholegy Remarks e
10+ 1.6 SW LIMESTONE (micrite) with shale interbeds; micrite =
V17| % o F[R is medium dark gray (N4); fresh to slightly !
weathered; shale beds are moderately thick to
g | moderately thin and 0.1-0.3 feet apart 3
), 5, P, -
E R3 Sjl, So D 600
2 |80 gy |SW 2
50| 9 ltoF| L0 : ,
: R4 1 Qil sheen coming up -
15+ 2.5 Pl with drill fluid. Boring
; ' terminated due to =
[y, 10, P, hydrocarbon concerns.
.37 %% 100 l, So Boring terminated at 16.5 feet.
E NOTE A: Water level data -595
Date - Depth (below ground surface) 2
E 6/25 - 1.5 feet
204 6/26 - 2.1 feet 3
: 590
25+ -
E - 585
30+
E = 580
354 3
. =575
40+ ]
- 570
45 -
: 565
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SQOIL LOG_MFC_WLA REVISED BELLEFONT 02-21.07.GPJ WLA.GDT 3/13/07

—

Project Name and No.:NuStart - Bellefonte COL Project; 646@961299
:JJMACTEC WA SOIL LOG -~ Boring No. B-1019
Williun) Letis & Ass 3
Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ NQ core (3" 1632716.2 N; 6281786 E 35 feet
Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) | Ground Water Depth | Date Started
MACTEC (Warren) / CME 45 613.7 feet See Note A 5/23/06
Sampling Method Borehole Inclination Logged by Date Completed
Split Speon/ NQ core Vertical J. Hoeft 5/24/06

oy

7= 357

£ g8
o |3 e o 517
= 0 | o8 S5l =g Reviewed by / Date pfC 2-13-0
] Sleg ElEl=® 5
= [ o= | o b >y [ o
c |2 e Cw 1 ow Q 21+ o | 2 =
=8| & Eo |z ol @ = Ke) s %] § -~
S| E{ 82|85/ 2|5 |28 =5 23
OD S !S5 (sl 2% |85 |82 gz Lithology 00 Remarks Ll
E L6135 1 ASPHALT n92 4
E CL | etzz2 |\ Fill gravel /\ 0.5 3
3 /JlspT 2 CLAY, reddish brown (5YR 4/4), E
3 1 4 1126 mottied with greenish gray (Gley 2 e
] 6 &/1) and dark gray (2.5Y 4/1), moist, :
E stiff 3
E 6102 o35 E
3 /sp| 2 cL CLAY, light yellowish brown (2.5Y £610
E 2 2 (16.2 gog.2 _ 6/4), moist, medium stiff 45 £
5 4 CH CLAY, yeliowish brown (10YR 5/4), E
moist, stiff to very stiff, few gravel
E clasts (angular ~0.5-0.2 feet and 3
2 weathered limestone)
/ISP 3 ligsl2t.0/ ¥ |asz -
E 3 43 E
] 7 :
4 :~605
PN e e ;
10 E 12 9.5 feet: low recovery fikely £
due to gravels at the base of E
] sample e
: Jlspr| 2 i
3 5 7 |19.8 - 11.5 feet: mottled with greenish E
12 gray (Gley 1 6/1) 12 feet: extra recovery due to £
E siough E
_ 6 - 13,5 feet: with sand £ 600
2 /ISPT 43 | 12 |17.818Y lasz ]
3 6 13 45 E
154 ST 160, £
E CH CLAY, yellowish brown (10YR 5/4) E
E mottled with greenish gray (Gley 1 E
L7ISPT] 50/4" | 6 _8/1), moist, very stiff to hard, few SPT refusal at 16.4 feet, E
i 2 5889 gravel clasts of limestone 188 1 Auger refusal at 16.8 feet,
Continuation of borehole in ¢
E rock log. 3
; " 595
20 ]
; £ 590
; " 585
] J ;,

30
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ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

Project Name and No.; NuStart - Bellefonte COL. Proiect: 6468(%551299

HMACTEC

LA ROCK LOG - Boring No. B-1019

Willinm Lettis & Associntes. Ine.

Drilling Method

Hollow stem auger (8" OD)/ NQ core (3")

1632716.2 N; 6281786 E

Boring Location Coordinates: AL State Grid {(ft) Total Depth

35 feet

Drilling Contractor (Driller) and Rig

Elevation (Datum NAVD 88) | Ground Water Depth { Date Started

MACTEC (Warren) / CME 45 613.7 feet See Note A 5/23/06
Casing Size and Depth Borehole Inclination Logged by Date Completed
NW:; 3.5 inch 0.D. / 16.8 feet Vertical , J. Hoeft 5/24/06
it P ploner 3147
5 " - 5y
= 3 z |z | E Reviewed by /Date IS¢ 3 -13- 07
g 3 2 S |25 |2 <
= . = R ES B £ | Q k=]
£12|218|£|2l22 €5 |55 | 8 S
dlelo3|le | 8|865% 2|gadga | © o8
0O =1 @« o = Lol xE G20 @ . e
|l g|e |2 |H|s~Sp3B0 | o Lithology Remarks
LIMESTONE (micrite); micrite is medium gray (N5) .35 feet: i
with dark gray (N3) fo grayish black (N2) bands; :e7tur?1 eet: good fiuid
fresh; weak; strong HCL reaction; occasional chert - 595
1 4.7 94 F IR2 T, 15, ped inclusions; chert has no HCL reaction and is
20 5.0 Wk, S, Ti moderately hard -
I8, 10 - 20.8 feet: slight mineralization on fracture surface
; W, S, Ti
3 - 23 feet; pyrite mineralization on fracture surface
E 5.0 . - 590
2 | g |00 N
25+ : [Bi, 5, Wa, 3
Sl Ti X
D
F |R2 -
E 4.9 - 585
3 |50 98 Uo, 65, - 29-29.6 feet: pyrite mineralization on high angle
g . StPI, S, 3
30 Irirop fracture
I3 :
L =
5.0
4 30 100 F |R2 - 580
35 - - 3
Boring terminated at 35 feet =
NOTE A; Water ievel data :
: Date - Depth (below ground surface)
k 5/24 - 5.6 feet 3
- 575
40+ =
- 570
45+ ]
- 565
50 3 3
= 560
55 - 3
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SOIL LOG_MFC_WLA REVISED BELLEFONT 02-21-07.GPJ WLA.GDT 3/13/07

ZIMACTEC

William Lettis 8 Associutes, Ine,

SOIL LOG - Boring No. B-1020

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ NQ core (3" 1532590.2 N; 628188 E 35 feet
Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) | Ground Water Depth | Date Started
MACTEC (Warren) / CME 45 616.7 feet See Note A 6/9/06
Sampling Method Borehole Inclination Logged by Date Completed
Split Spoon/ NQ core Vertical J. Hoeft 6/10/06

W&f; 3 yo

T T (el
] o =) el ’ o (3R
= 9 Ué g = 2 Reviewed by / Date Df ¢ 3|3~ 07
£ © f %l% E",,; § e é 18 é
EIB| 2 52|58 a2|%| 5 FB -
olsl & 2518 8| 81 & | & |BR ge
0 Ol o | o |e&E| 2 E 65|02 57 Lithology 0.0 Remarks =
6165 1 ASPHALT 02
s162 [\ gravel FILL M _os 3
1 /lspr| 2 38/ GRAVEL with ¢lay and sand, brown Ground water level of 1.1 &
/71| 5 |B4|6T %, (7.5YR 4/4), moist, medium dense feet artificially high 615
E 7 614.0 27 E
E CLAY with sand, reddish brown (5YR 3
E 5 4/3), moist, stiff 3
/PP 6 |11.4f28 42 :
] 7 3
5% 611.2 55
] CLAY, dark yaliowish brown (T0VR 3
2 4/8), moist, stiff E
/P 4 fogtea E610
6 3
E 3
SZT g 108 8072 _ 85 £
10 E 43 s0s7__ CLAY with weathered limestone, 10.0_| SPT refusal at 10 feet, e
\ yellow (2.5Y 8/6), dry to moist, hard Continuation of borehole
3 description in rock log. e
; " 605
204 ~
3 - 595
253 3
F - 590
30 3
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ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

Praject Name and No.:NuStart - Bellefonte COL Project; 64680

ZMACTEC

209

William Leus & Assofiates, Jnc.

ROCK LOG - Boring No. B-1020

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ NQ core (3" 1532590.2 N; 628188 E 35 feet
Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) | Ground Water Depth | Date Started
MACTEC (Warren) / CME 45 616.7 feet See Note A 6/9/06
Casing Size and Depth Borehole inclination Logged by Date Completed
NW: 3.5 inch O.D. /10.3 feet Vertical J. Hoeft 6/10/06

/%///%A@:«: b rdade
= 3 ° z |z, | E Reviewed by / Date Dj C 3~ / & Q?
& > £ 2 125 |3 5
£|g 8 g2(8.g B |22 |8 8o
8l 8|2 |5 |clp%2lgnds | s 83
B2 &= |2 |BlegER388 | & Lithology Remarks “=
05T 1270 WW[R3 LIMESTONE (micrite) with calcareous shale Top of Casing drop
1.8, ot B, 15, interbeds; micrite is medium gray (N5) and shale is 9.8-10.3 feet in Run
| 18 SW "C’)"a» 8t dark gray (N3); slightly to moderately weathered; No. 2 - 605
2 5% 0 MWIR3 e, 75, medium strong; shale is <0.01 feet thick; fractures 10-35 feet: Good fluid
: o Va, Ro, Ti are clay filled returns
SV —] j&éfa LIMESTONE (packstone); medium biuish gray (5B Po . -
2.4 TilOp 5/1); moderately weathered; medium strong; high or core recovery In
154 3 |3 |90 |SWIR3 Bj, 10, angle fracture at 11.8-12.4 feet Run 1 and 2 suggests £
' WafPl, T — prominent weathering
Sm, Op LIMESTONE (micrite) with calcareous shale ) 3
; A h . and voids between 10
B, 30, interbeds; micrite is medium gray (N5) and shale is and 13.7 feet 600
e, 8L Ti dark gray (N3); siightly weathered; medium strong ' '
: i oW Bl 4% - 13-16 feet: shale is 0.05-0.1 feet thick with -
4.9 o spacings of 0.08-0.15 feet
4 5.0 o8 toF R3 B}, 5, Wa, P ¢ 3
Sm, TifOp ]
20+ - 16-23 feet: decrease in weathering; shale :
] becomes more prominent and is 0.01-0.15 feet
thick with spacings of 0.05-0.2 feet - 595
C -
5 .g_.g g9.4| F |R3 = SHALE (calcareous) with micrite interbeds; shale is 3
: &b 5 Wa | dark gray (N3) and micrite is medium gray (N5);
25 - SmH fresh; medium strong to weak; micrite is 0.05-0.2 =
feet thick =
E - 590
_ R2 3
6 122177 | F |to ]
R3 - 28.9-29.2 feet; packstone, medium biuish gray 3
30+ — (58 5/1)
Ro == |"lab, 15, - 585
a,
7 185 100| F |0 Smisi, Op ]
4.0 R3 several
mechanically-induced
35 _fractures -
Boring terminated at 35.0 feet 3
NOTE A: Water level data 580
Date - Depth (below ground surface)
; 6/10 - 1.1 feet -
40- 3
=575
45- -
- 570
50
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SOIL LOG_MFC_WLA REVISED BELLEFONT 02-21-07.GPJ WLA.GDT 3/13/07

Project Name and No.:NuStart - Bellefonte COL Project; 6468061299

YMACTEC LA

William Lettis & Assochales, Inc,

e
4

SOIL LOG - Boring No. B-1021

Drilling Method
Hollow stem auger (8" OD)/ NQ core (3")

Boring Location Coordinates: AL State Grid (ft)
1532997 .4 N; 628462.5E

Total Depth
35.4 feet

Drilling Contractor (Driller) and Rig

Efevation (Datum NAVD 88)

Ground Water Depth | Date Started

MACTEC (Akins) / CME 550 608.6 feet See Note A 6/19/06
Sampling Method Borehole Inclination Logged by Date Completed
Split Spoon/ NQ core Vertical M. Oshorne 6/20/06
36 V% o oniald
of P = k- B B UK
= | 8] g|=|2 Reviewed by /Date DS 317~ (57
8 2| 8 £ > 5 51% - | @ 5
clelo| Belf§n 0|28 B8 =
HEEIEE AR RS 5%
OIS S|Sa|EEl2 | |85 |32 5086 Lithology 00 Remarks =
03 cr CLAY, yellowish brown (10YR 5/4),
E| dry to moist, medium stiff to stiff, few E
1 manganese nodules, roots at 6.0-6.5 3
/PP 2 s feet -
- 1 £
3
3 - 605
/5T 4 e
E 5 3
% :
s 4 é
3 SgT 6 |18 601.6 7.0 3
3 13 CH CLAY, light gray (10YR 7/2), moist,
3 very stiff to stiff, few angular and 3
weathered limestone fragments E
3 /ISPT| 6 E
V141 4 : | 5989 .97 2
103 CH CLAY, dark grayish brown (2.5YR
sa7s  42), moist, stiff 108 3
17 ([SPTL 504" | 0.4 Lot GW | 5073 GRAVEL, limestone fragments 113_| . SPT and auger refusal at E
i s 11.3 feet. Continuation of &
borehole description in rock £
3 log. E
E595
:
E 5%
20
: 585
254
580
OE 3
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ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

Project Name and No.: NuStart - Bellefonte COL Project; 64689]61299

#MACTEC LA ROCK LOG - Boring No. B-1021
William Letis 8 Associates. Ine,
Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ NQ core (3") 15329974 N; 628462.5 E 35.4 feet
Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) | Ground Water Depth | Date Started
MACTEC (Akins) / CME 550 608.6 feet See Note A 6/19/06
Casing Size and Depth Borehole Inclination Logged by Date Completed
NW: 3.5 inch O.D. / 11 feet Vertical , M. Osborne 6/20/06

e Gl 3 75S 7
= AW i : D
= a 2 |2 £ Reviewed by / Date DJ{« 3 (3~07
3 < 2 S |88 |2 s
‘f:; s | 5 al® £l_o & % % g8 '?gu’
=] 3 £ = o = =
S S| 8|215|8852 8588 | ¢ 5§
QEle =z |BlECE RS A8 | & Lithology Remarks =
| LIMESTONE (micrite) with calcareous shale -11.3 - 35.4 feat: 3
Bj, <5, interbeds; micrite is medium gray (N5) and shale is Good fluid return -
4.2 /d:); fﬁ%d dark gray (N3); slightly weathered; medium strong
} 1 25 28 ISWI|R3 512, . 505
X}f' m}e’d - 11.3-15 feet: shale is 0.03 feet thick and spaced -
15+ v irregularly, rip up clasts
| -15-18 feet: shale beds thinly laminated at
moderately close spacings, rip up clasts present 3
- 16.8 feet: calcite healed seams, close to very
5 149 00lswirs close spacings ‘ ]
4.9 18-24.3 feet: shale beds thicken and become more = 590
evenly spaced (0.05-0.1 feet)
50 - 0.2 feet-thick packstone beds at 18.1 and 18.6 3
feet depths 2
- 21 feet: chert pods predominantly occurring 3
Fg), <5 within shale beds
A W|R3 s Ro, ]
3 5.0 99 (S rounded D
gy t:glling - 585
j, 10,
05 a, 81, -24.3-34.1 feet: shale beds thin to laminated, 2
;‘;“Qﬁugiﬂg increase in calcite relic fossils 24.3-27 4 feet 3
- 25 feet: horizontal stylolitic features present
- 26.3 feet; chert bed 0.1 feet thick =
5.0 SwW 18j, 15,
14 5.0 100 toF R3 /3, Ro, Ti 50
30- ]
Bj, 21, ]
5 |501100|SW|Ra e ]
5.0 foF ; .
/BJ.;%O 33.3 feet: Unconfined =576
oo - 34.1-34.4 feet: 0.3 foet thick packstone bed Compression Test
35 Bi, 2%0 - 34.4-35 4 feet: shale becomes more thinly
o \bedded 3
Boring terminated at 35.4 feet. =
] NOTE A: Water level data 570
Date - Depth (below ground surface)
40 No data
E - 565
45- ]
=560
50 -
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SOIL LOG_MFC_WLA REVISED BELLEFONT 02-21-07.GPJ WLA.GDT 3/13/07

Project Name and No.:NuStart - Bellefonte COL Project; 6468061209

ZMACTEC

William Lenis & Associates, bic.

SOIL. LOG - Boring No. B-1022

Drilling Method Boring l.ocation Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ NQ core (3") 1532633.2 N, 628366.9 E 76.1 feet
Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) | Ground Water Depth | Date Started
MACTEC (Warren) / CME 45 617.4 feet See Note A 5/13/06
Sampling Method Borehole Inclination Logged by Date Completed
Split Spoon/ NQ core Vertical M. Osborne 5/14/06

A e s 3 AT

£ €8 |
o5 = | = H ey
= | 2|8 HERE Reviewed by /Date _DJSC 3 -1%-07
£ Fl8E = 8138 .a ' 5
clele|ge(gm O 2! 8BSy B
BIEIE|B2|s0l82|2|2|58 5§
Slgl s sSslgg 228|582 5174 Lithology 00 Remarks u=
05 L 617.2 n ASPHALT (0.2 feet) 92 2
w 6164 1.0
E ML SILT, mottied brownish yellow (10YR 2
3 flgpr| S 6/6) and yellowish brown (10YR 5/8), No recovery from SPT 1
E 1 7 0 moist, stiff, few manganese nodules 615
7 (Residual) E
3 Jlspr| ]
/05| 2 144 3
E 6
G £
1 /lspr| 2 ‘
E 7 1108 6105 6.9 E
i3 g CLAY, olive (5Y 5/4) mottled with E 610
E brownish yellow (10YR 6/8), moist,
3 eoage  Very stiff, few manganese nodules, 85
E E I~ weathered limestone fragments T 3
/5P 13 144 \(Residual) J E
Y141 20 CLAY with gravel, brownish yellow :
103 (10YR 6/6) with light olive gray (5Y 3
6/2) mottling, moist, very stiff to 3
£ 0 hard, soil readily effervesces, gravel
1/I1SPT| o5 |4 is weathered limestone fragments, E
E 5 99 ' relic beds increase with depth
E (Residual) ;605
6 ]
4 /ISPT £
/| 16 18 - 14.1 feet; moist to wet zone of silt E
152 19 i
E 01,6 158 3
£ i well graded GRAVEL with silt, dry, g
§~——1S?T 50/6" | 5 very dense, highly to completely E
E weathered shaly limestone fragments 600
_ 5988 18,5 _| SPT and auger refusal at ‘
3 18.5 feet (50 blows/0"). E
Continuation of borehole E
E description on rock log. £
207 E
i 595
253 §
3 590
30

Page
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ROCKLOG_MFC_WLA REV BELLEFONT 02-21-07.GPJ WLA GDT 3/12/07

#MACTEC

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

William Letlis & Associates, Ine,

ROCK LOG - Boring No. B-1022

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ NQ core (3") 1532633.2 N; 628366.9E 76.1 feet
Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) | Ground Water Depth | Date Started
MACTEC (Warren) / CME 45 617.4 feat See Note A 5/13/06
Casing Size and Depth Borehole inclination Logged by Date Completed
NW: 3,5 inch O.D./ 18.4 feet Vertical M. Osborne 5/14/06

7

[l 3TVAF
& 235 2z |2 E Reviewed by / Date D 5 C 3= (3~ a?
& > g 2 125 |32 S
Zls|&8lalE|El.0BE |EE| B =3
Qe || |26 |=858988 |06 Lithology Rermarks L” &
MW Fgj, 13, PI, LIMESTONE (micrite) with calcareous shale £
2.9 to s interbeds; micrite is medium gray (N5) and shale is 3
204 1 15°g1 83 |sw R3 . dark gray (N3); slightly to moderately weathered; 1
SW 18j, 18, P weak
S.”‘;%'vg[‘ SHALE with interbedded limestone (micrite); shale 3
|| /s{j op is dark gray (N3) and micrite is medium gray (N5); - 595
E B], 5, Wa, slightly weathered; medium strong; limestone beds
5.0 g} %’ are < 0.1 feet thick with spacings of 0.1-0.2 feet: -
42 1% 100y F R3 |, Sm, 55% shale 3
25 - Ca)'pzo ot LIMESTONE (crystalline); medium gray (N5);
slﬁ T slightly weathered; medium strong; shale beds are 3
le. %3 8t, larninated and stained dusky yeliow green (5GY .
1 5/2)
to, 60, He,| - — - .
sﬁaﬁaoinme: SHALE (calcareous) with micrite interbeds; shale is 590
5.0 dark gray (N3) and micrite is medium gray (N5); -
3 55 100 fresh; weak to medium strong; shale is thinly
’ bedded to fine laminated; limestone beds typically £
30 <0.2 feet thick with spacings of 0.1-0.2 feef; 70% :
shale; bioturbated beds
F |R3 -27-27.1 feet: wackestone bed -
- 585
5.0 3
14 |5p|100 o, 60 3
E Bj, 5, Wa,
35 LS i ]
Bj, <5
o, 3
E sﬁbvertical 580
5.0 /H§i|5hﬁ'e C | -38-38.1 feet: shale bed 0.6 feet thick, heavily -
5 |5q88 R3 = fractured ]
40- o | BT \- 39.6 feet: fossil rich bed 0.4 feet thick ]
; é‘»’aag"pf' LIMESTONE (micrite) with calcareous shale
F == s'|' T interbeds; micrite is medium gray (N5) and shale is -
= Bj. <5, PI dark gray (N3); fresh; medium strong; thin beds to 575
E = | RoT fine laminations, fossiliferous beds of wackestone
50 - to packstone -
4 6 5§00 R3 i 17 1 SHALE (calcareous) interbedded with imestone; -
45 S{j ot shale is dark gray (N3) and limestone is medium
gray (N5); fresh; weak to medium strong; limestone -
. Ij, <5, P, is micrite and minor wackestone; limestone beds
3 7SI: i are 0.25-0.5 inches thick spaced every 0.5-1
S?‘;{Eb];ll inches; 60% shale 570
7 B; <5, Pl, LIMESTONE (micrite) interbedded with calcareous
i7 |80 100 ke, Op shale; micrite is medium gray (N5) and shale is
5.0 dark gray (N3); fresh; weak to medium strong; -
50+ fossiliferous beds of wackestone and packstone;
; 15% shale 3
F [R3 - 50.6-55.5 feet: shale content increases (35%) =
; - 565
18 |20 ]
55 - 3
E = SHALE (calcareous) with interbedded limestone
= (micrite); shale is dark gray (N3) and micrite is 3
E medium gray (N&); fresh; medium strong E 560
: — - 57.7-58.5 feet: pyrite disseminated within shale 3
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ROCKLOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/13/07

Project Name and No.:NuStart - Bellefonte COL. Proiect; 6468061299

HMACTEC

William Letlis & Associates, e,

S E=1
g |3 2 218515 c
Sle|Bloialgl.oBlE (5] % £
=1 Diac] O = «
§ T8/ §|5185/cl8mBa % 8
ClE| & | =|=|8|E2553868 | & Lithotogy i
3 9 {201400 beds
5.0
60 -
R3
LIMESTONE (micrite) interbedded with calcareous
shale; micrite is medium gray (N5) and shale is R
50 1 dark gray (N3); fresh; medium strong; fossil-rich  /
10| g 100 \beds of medium bluish gray (5B 8/1) '
65- ' SHALE (calcareous) interbedded with limestone;
medium gray (NS5); fresh; medium strong; 60%
shale
11|20 100 | LIMESTONE (micrite) with interbedded shale:
E ED LIMESTONE (micrite) with interbedded shale;
70- micrite is medium gray (N5) and shale is dark gray
(N3); fresh; weak to medium strong; localized
fossil-rich beds of wackestone to packstone; some
R3 horizontal stylolites; 20% shale
4.7
412 50 94
75
E Boring terminated at 76.4 feet
NOTE A: Water level data
Date -~ Depth (below ground surface)
513 - 11.2 feet
80 < 5/22 - 1.0 feet
85+
90 =
95+

ROCK LOG - Boring No, B-1022

(feed)

Page 2 of



SOIL LOG_MFC_WLA REVISED BELLEFONT 02-21-07.GPJ WLA.GDT 3/13/07

Project Name and No.:NuStart - Bellefonte COL Project; 6468061299

Wilham Leauis &Assoc)avws‘ Ine.
Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ NQ core (3") 15328539 N; 628421 E 60.1 fest
Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) | Ground Water Depth | Date Started
MACTEC (Akins) / CME 550 613.4 feet See Note A 5/26/06
Sampling Method Borehole Inclination L ogged by Date Completed
Split Spoon/ NQ core Vertical D. Stepanof 5/27/06

Ay f Fole: 2 TFT

£ €18
by 2 2| 2 N R Iy
= g | o8 g =2 Reviewed by / Date DIC 5~13-07
£ 2] gE | 513131 »]e 3]
clel o | 20 g7 © 2= 2| %% &=
& 21 EB(z8| 515 | |2 |p2R © o
51E E 82|85/ 8|5 E|g|z3 &8
SIE & S2(8E 2|2 |8|5|82] gan Lithology 00 Remarks We
03 WL SILT with sand, dark reddish brown 3
(5YR 3/3), moist, stiff, contains E
3 concrete fragments (Fill) £
/PPN 4 lse :
&
3 6102 3.2 2
5 CH CLAY wilth sand, red (2.5 YR 4/6), ;610
1/155T 4 |13.2j26.6| %2 sz moist, st 3
3 2 36 3
55 5
T4y ]
3 3 5 ' - 6.8-7.5 feet: color changes to pale
E CH olive (5Y 6/4) 3
E - 7.5-8.5 feet: color changes to red
] > (2.5YR 4/8) £ 605
J SET 11 | 18 |25.8 138/ GSZ 603.9 9.5 £
10 12 CLAY with gravel, weak red (2.5 YR 2
5/2), moist, very stiff 2
3 5023 114 3
P 50/1" (0.5 - color changes to pale red (2.5 YR Auger and SPT refusal E
3 s 712) (50/0.5") at 11.1 feet.
Continuation of borehole E
3 - description in rock log.
=600
154
-
- 595
E! £
- 590
254 E
" 565
30 E

Page
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ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA GDY 3/12/07

AMACTEC

Wil

Project Name and No.:NuStart - Bellefonte COL. Project; 6468061299

liam Leitis & Asstertes, ine.

ROCK LOG - Boring No. B-1023

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ NQ cors (3") 1532853.9 N; 628421 E 60.1 feet
Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) | Ground Water Depth | Date Started
MACTEC (Akins) / CME 550 613.4 feet See Note A 5/26/06
Casing Size and Depth Borehole inclination Logged by Date Completed
NW: 3.5 inch O.D. / 11.7 feet Vertical D. Stepanof 5/27/06

Mgﬁ:: - ,Jg’ 7/?/74“%—
o
a 7 o
o 3 z |2 E Reviewed by / Date psC 3-13- Q7
2 = 2 5 |25 | S c
= F=1 s 2 5 =y
Bl eix |2 |6|elE5R858 |6 Lithology Remarks we
LIMESTONE (micrite) with calcareous shale . )
. interbeds; micrite is medium gray (N5) and shale is | 11-5-30 feet: 400 ps -
| medium dark gray (N4); slightly weathered to fresh; g"%“ pressure,t'good
1 4L og |SW IR ] weak; thin bedding; bicturbated and fossilifersous luid return, cuttings =600
: 438 to F Bj, 40, zone light gray
15- GJ op’ Re, - 12.1-26 feet: bioturbation throughout thin bedding 3
- 11.1-16 feet: closely spaced fractures, clay -
GJ seams; bedding predominantely 10 degrees from
horizontal, wavy, rough 3
E - 14.1-14.3 feet: fossiliferous zone -
5.0 - 15 feet: stylolite
2 |35| 94| F |R2 595
; 5.0
20+ Lo .
161, 5, I - 20-20.2 feet. highly fossiliferous -
S, T
c 3
[ gi, 10, PI, 3
E 50 Sm, Ti
3 |50|88 | F |R2 -580
254 . .
5], 5, We, - 25.1-25.3 feet: highly fossiliferous 3
; b hwe | |\ 25.9-261 feet highly fossiiferous a -
Ro, Ti LIMESTONE (wackestone) with calcarecus shale -
interbeds; wackestone is medium gray (N5) and
4 %% 100} F shale is medium dark gray (N4); fresh; weak; rip . 585
E : up clasts thoroughout; fossiliferous zones;
30 effervesces strongly in HCI
30-60 feet: 500 psi -
E R2 | i . i down pressure, good
Bj, 10, - 31.1-35.8 feet: highly fossiliferous intervals fluid return, light gray -
E a, S, Ti ——o '
5l50|%|F 580
ol 34.13 feet; Unconfined §
35 Compression with -
E GJ I lgimb, 10, L Stress/Strain Test
a, 81, Ti LIMESTONE (micrite) with calcareous shale -
- g, 10, interbeds; micrite is medium gray (N5) and shale is
; a, Ro, dark gray (N3); fresh; weak; presence of stylolites, 3
6 |22/ 93| F |R2 P 0 calcite filled vugs (maximum size 0,05 feet) and 575
5.0 |_Wa, Ro, bioturbation
o 3
40 - Bf15,
Wa, 8l Ti =
4 - 40.8 feet: hydrocarbon odor detected
D | -40.9-43.5 feet: thin beds of alternating micrite and 3
’ packstone, packstone is medium dark gray (N4) .
5.0 - 40.9-41.9 feet: contains calcite filled fractures
7 25|95 | F |R2 =570
E 5.0
45; B, 10, st -
3 By 46-48 feet: thin beds of packstone 6.1 Unconfined
2.9 g 10, - 46- . c 46.15 feet: Unconfined |
8 Srles|F r2! a4 a S8, Ti Compression with -
X BJ';%‘ Ti Stress/Strain Test
o - 48-60.1 feet; thin beds of wackestone - 565
50+ 1
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ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

Project Name and No.:NuStart - Bellefonte COL. Proiect: 6468061299

Z4MACTEC

{1
POV I < |

14

R

ROCK LOG - Boring No. B-1023

Elevation
(feet)

- 560

William Leiis & Ass
= |3 o s |2
g 3 2 51553
sls|8|lalElgl.oBE £5 |8
zlZzlzlag|si222/¢l8 |g5 !¢
glsig|E |8 2|28 22088 | 3
DHE| 2| =12 | Bled5a888 o Lithology Remarks
7.8
9 79 99 | F [R2
55+ JBj, 10, P,
i Sl, Ti
- 56-80 feet: less bioturbation, contact between
= shale beds is wavy
310 |22 1100
i ' Gl 58.38 feet: Unconfined
Compression with
B0 - Stress/Strain Test
Resy Boring terminated at 60.1 feet
E NOTE A; Water level data
- Date - Depth (below ground surface)
i 5/26 - 9.3 feet
527 - 9.3 feet
B5-
70+
75+
80
854
90+

- 525

Page 2 of



SOIL LOG_MFC_WLA REVISED BELLEFONT 02-21-07.GPJ WLA.GDT 3/13/07

ZMACTEC

SOIL LOG - Boring No. B-1024

]

Drilling Method
Hollow stem auger (8" OD)/ NQ core (3")

Boring Location Coordinates: AL State Grid (ft)
1532702.4 N; 628492 E

Total Depth
175.4 feet

Drilling Contractor (Driller) and Rig

Elevation (Datum NAVD 88) | Ground Water Depth | Date Started

MILLER (Ray) / CME 750 617.1 feet See Note A 5/12/06
Sampling Method Borehole Inclination Logged hy Date Completed
Split Spoon/ NQ core Vertical A Tillery 5/14/08
: 3 N s
o3 " — = Ty A B ™
= p | L2 5| =1 2 Reviewed by / Date D¢ 3-1%3-07
3 S g g E 3 I
£ Flo=1>_| 8 81 |9 2
el o Do o5 O 2| = 2| &5 =
|8l 5 g g |32 5 9] s | 21 &3 =3
TlElE{ 82|86l R 6|28 |=n o8
a8l sl el )2 &8 2| 5| = |0 i e
0 w| & (om (€ 5| 6|5 | a2 g74 Lithology 00 Remarks =
aw 88 n A§PHALT n.02 3
E| mixed asphalt and GRAVEL E
SPT fragments, strong brown (7.5YR 5/6) £
3 1 1 5 to medium gray (N5), moist, very
3 soft, few clay, poor recovery, reacts =615
3 with acid (Fill)
“ SPT 1 613.1 40
E 9 2 18 CL CLAY with sand, light olive brown £
5 E 3 (2.5YR 5/6), moist, medium stiff
E 611.1 6.0
SPT 0 GC | s106  GRAVEL with clay, medium gray 6.5 E
3 3 1 14 cL \ (N5), clasts react with acid
E 1 CLAY, yeliowish brown (10YR 5/8) 610
3 with some mottling to olive yellow
E and reddish brown, moist, soft to E
E 0 stiff, few black fragments
1/P5T 5 |18 , 3
E g -9.3-9.5 feet: lense of limestone £
10 gravel, 1 inch clasts, freshly broken, =
brownish gray (5YR 5/6)
£ 5 - color changes to yeliowish brown E
3 S};T 13 | 5 ecssOYRSB) 12,0
E 10 GC clayey GRAVEL, medium dense to
3 dense, gravelis limestone clasts
3 G
/15T 13 [ 10 Auger refusal at 16 fest (with
15 E 25 6021 - top of severely weathered bedrock 150 | SPT sampler confirmation:
\ is likely at 14.5 feet 20 blows, no advance).
3 Continuation of borehole
description in rock log.
20
3 =595
25
5 - 590
30 2

Page 1 of 1



ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07
Project Name and No.:NuStart - Bellefonte COL Project; 6468061299
J -
Y MACTEC WL ROCK LOG - Boring No. B-1024
Williem Letiis & Assoejmes, Ine.
Driliing Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ NQ care (3") 1532702.4 N; 628492 E 175.4 feet
Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) | Ground Water Depth | Date Started
MILLER (Ray)/ CME 750 817.1 feet See Note A 5/12/06
Casing Size and Depth Borehole Inclination Logged by Date Completed
PVC; 4.5 inch 0.D. / 1.3 feet Vertical A Tillery 5114/08
Dt BTV
= SO .
= 3 z |2 E Reviewed by / Date 7:) S 33 ~ Q?
g < 2 S |55 |3 5
Sle(5lalilel o5E 552 )
=] £ o c| 2|5 S& o=
Cle 2| = |2 |6|ef|5a30d |06 Lithology Remark =
16 - ) _ _ marks
-—— LIMESTONE (micrite) with shale interbeds; micrite
bockes! —1 Is light gray (N7) and shale is medium dark gray
; 24 HWR1 (N4); moderate to highly weathered; weak to very
1 54|50 fo [to - weak; grain size is fine to medium grained; shale good fiuid return, milkky 600
' MW|R2 I beds are 0.2-1 cm thick and wavy gray 4
3 == N-~16-16.3 feet: clay-filedvoid 16-19.5 feet: brecciated
o | i, a0, LIMESTONE (micrite) with shale interbeds; micrite | Z0ne due to drilliing
| 20- | M, Ro, is dark gray (N3) and shale is medium dark gray -
\ 2 4.9 08 SW R3 | fresh (N4); slightly weathered to fresh; medium strong; 3
5.0 to F - mary small incipient vertical fractures
_ B/, 10, P, = 595
S, Ro
- Bi. 20, st -
Ro
254 5 3
5.0
3 |50 100| F |R3 =
k :_: - 590
E = 3
rr
‘ E - -28.5 feet; micrite and shale beds grade to medium X
— grained limestone, 30% shale
30+ R4l B 3
]
d4 %200 | FE !
] ' R3 -E
to = . good fiuid return, down 585
E F R4 SHALE with interbedded limestone; limestone is pressure 450 psi -
medium gray (N5) to medium light gray (N6) and 3
shale is dark gray (N3) to medium dark gray (N4);
35 fresh; medium strong to strang; both beds are fine -
48 C | grained; 50% shale
5 |59 ]
| 1o
| bl 20, 8t -34-46 feet: shale is < 0.1-12.5 om thick 580
R3 5V
to kcoating
R4 -
40+ 1 3
5.1
46 50 100 3
=575
. 3
45 - -
7 124 1100
.0 - 46-61 feet: shale not as dominant, shale beds
- b 0.5-5 cm thick =570
| B ~
R4 .::-:: 1
[T T
50 - 54 E'- -
8 [+ 1100 -
5.0 ammn
: B 565
| ‘H = '
P 3
55 = 2
Page 1 of &



ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

Project Name and No.:NuStart - Beliefonte COL Proiect: 6468Q_§1 299

ZMACTEC

g

Williom Lenis & Associates, Inc.

LA ROCK LOG - Boring No. B-1024

Elevation
(feet)

- 560

- 555

- 550

- 545

- 540

5 =
= 8] 2 |2 =
3 N 2 5 |5g
S olslal sl o5 |22
€121 2/8|£!1828 25 |55 |2
els  glE| 8|28 c|8928 |3 .
5‘53 |l |2 ied5 380 | o Lithology Remarks
5.0
19 |50
R3
It& SHALE with interbeds of micrite; medium light gray
(N86) and medium dark gray (N4), fresh, medium
60 strong to strong; evenly spaced interbed, limestone
4.8 is generally twice the thickness of shale beds
5.0 - 61-76 feet: shale beds are 0.2-2 em, limestone
beds are 1-7 cm thick, wavy, 50-60% shale
654
5.2
5.0
. R3
to
R4 Run 12 core in one
70+ intact piece
g% - 70.6-71.8 feet: medium grained, fossiliferous
’ limestone
75+
51
5.0 LIMESTONE (micrite) with interbedded shale;
limestone is medium light gray (N8), shale is
R3 medium dark grey (N4); fresh; medium strong to
to strong; limestone is fine-grained with medium goaod fluid return, milky
R4 grained lenses, shale is wavy, limestone gray-white
80- occasionally fossiliferous
4.9 - 76-84 feet: shale beds are 0.3-4 ¢m thick, wavy
5.0
- 84-106 feet: shale beds are thinner and offset,
85- o possible bioturbation, some large grained caicite
4.9 /e, 18, veing paraliel to bedding planes
5.0 Lo
lom calcite
R3 )
to Driller having difficulty
R4 with block-off
90
51
50 78], 15, P|,
He,
F:b;(l)dl’l;)}ﬂ
— Sl.Ro, good fluid return, gray
lickensides, to bottom of boring
ug on
a5

Page 2 of



ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07
Project Name and No.:NuStart - Bellefonte COL. Proiect: 6468061299

AMACTEC WLA-G ROCK LOG - Boring No. B-1024

Willlam Louls & Ass

(feet)

5 -
= 3] E
3 s 2 £ 155 |3 .
! o o !N 6 | £ = g"_&. & E=1
o =} @ (] =g 0 5 2@ @ . ]
& I 2 =2 | Hhile latha] el O] L“hOkon Remarks
95 5.1 sulrfgztce, 3
poAELN galclie
17 5.0 100 kcoating 3
R3 3
o
R4 :
100+ .
50
4 18 50 100 .
; -
105+ 3
ERTRER T S G ]
5.0 LIMESTONE (micrite) interbedded with shale;
limestone is medium gray (N5), shale is grayish = 510
R3 black (N2); fresh; medium strong to strong;
to occasional vugs and vertical fractures filled with =
R4 sparry calcite; some stylolites A
110 - 106-121 feet: shale is 0.1-2 cm thick, wavy
5.0
520 50 100 3
E e 3
115+ 50 D -
4 21 £0 100 =
R3 3
to b emi
NefBj, 16
- R4 He, sparn =
calcto (2
120 50 mm) 2
322 |25 {100 3
5.0 - 121-136 feet: shale is 0.2-3 cm thick
I Bi, 10, He,
F calcite 3
125+ 5.0 -
523 0 100 3
| R3 ’ga. 10, P, -
lt;:]- sl?éf(ensides
130+ 3
5.0
g 24 50 100 -
E E 3
135 -

Page 3 of &



ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

Project Name and No.:NuStart - Bellefonte COL Project: 6468061299

#MACTEC wrA-G ROCK LOG - Boring No. B-1024

it
Willinm Lettis & Associates. (ne,

(feel)

5 a
= 3 ERES E
é o % o) -g =) o & }":_-, §‘c51 Z '5‘
= 5 c | E-o D ©
ElZla|g| 55185 85883 g
Dleg|d ||z (&|sl|Saoagd | & Lithology Remarks .
135 Fa, 10 3
325 (20 1400 slignt 1
5.0 Ciallbé‘“eéh'd s - 136-151 feet: limestane is 2-20 cm thick
K Ines - 480
E R3 fformer
to surface 3
- R4 =
140+ - -
4 26 'ﬁ 100 -
- 3
1454 50
4 27 5-6 100 -
E -470
; R3 ]
to
R4 -
150+ .
EPTREY ) ]
5.0 - 151-171 feet: shale is thin 0.1-0.5 cm thick, wavy
E | Meor 465
He-Bj, .
F calcite infill
155+ 50 D S
4 29 ‘5—0 100 .
R3 ]
to
R4 .
160+ 51 =
330 56 100 .
E - 455
F o ]
165+ 50 =
4 31 5_6 100 =
: R3 .
to
R4 -
170+ 50 -
4 32 [££1100 3
501 -171-172.8 feet: zone with virtually no shale 3
] F 445
: ‘R3] 3
33 | 521100 to
175 :

Page 4 of 5



ROCKLOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA GDT 3/12/07

Project Name and No.:NuStart - Bellefonte COL Project; 6468061299

Z4MACTEC WA

ROCK LOG - Boring No. B-1024

William Letis & Ass
= 3 z |z E
b © & |2 =
g . & % < s E é% 3 5
gl28|8 (228 S5 55 |8 i
gl 8= 8|e|%825e88 |3 58
Clgle|x|2|65ed5n8as | & Lithology Remmarks e
175 rZ _
Boring terminated at 175.4 feet
NOTE A; Water level data 440
Date - Depth (below ground surface)
5/14 - 8.7 feet =
_ 5/16 - 29.1 feet
180 3
=435
185+
’ =430
190+ 2
- =425
1955 .
=420
200+ -
- 415
205 -
=410
210+ 3
- - 405
215

Page 5 of



SOIL LOG_MFC_WLA REVISED BELLEFONT 02-21-07.GPJ WLA.GDT 3/13/07

HMACTEC

Project Name and No.; NuStart - Bellefonte COL. Project; 6468061299

Wl
William Leitis & Aysociates, loe.

SOIL LOG - Boring No. B-1025

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ NQ core (3") 1532823.2 N; 628567.9E 75 feet
Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) | Ground Water Depth | Date Staried
MACTEC (Warren) 616.9 feet See Note A 6/11/06
Sampling Method Borehole Inclination Logged by Date Completed
Split Spoon/ NQ core Vertical J. Howard 6/11/06

G 3777

e} | &
4 = 3 - - 5 ~
w gy e} 4w f2 @

@ § o & g% |2 Reviewed by / Date DSC 5-03-G7

iy > 8& =15\ % =

PR O RN s

AHRARTIEE AR AR AR L 3

QIS & | SE|#E 2| 285182 siee Lithology 00 Remiarks e

07 oL CLAY, vellowish red (5YR 4/6), dry,

E stiff, trace sand (Fill) E
F 2 g
i /ISPT E
VAR 615
E 6 E
E 6184 _ _ _ _ __ _______ 38 3
E SPT 3 CL CLAY with medium coarse sand, E
E 9 4 |12 strong brown (7.5YR 4/8), dry, stiff :

5 7 (Filf) E
L6108 .80
SpT 2 CL CLAY, tan orange (2.5YR), moist, £
i/ 2 [ M medium stiff, trace sand (Residual) £ 610
E 3 3
E 608.9 8.0 E.

E CH CLAY, grayish brown (10YR 5/2), E

2 Jlsprl ! moist, medium stiff £

3 2 12 E

E 4 :
104 4 3

605.9 110 3

1 Aspr 12 clayey SAND with gravel, gray (10YR E

E 5 14 | 8 5/1), dry, medium dense (Residual) £ 605

E 13 :

E 603.4 13.5 3

2 /lspt 7 clayey GRAVEL, gray (10YR 5/1), £

/17 | 28 |16 wet, dense (Residual) SPT refusal at 16.0 feet (25
15 E 17 601.9 150 | blows/0"), Auger refusal at

E 14.0 feet. Continuation of

E borehole description in rock

E log.

E £ 600
204

_ é—595
25

E 590
303 3

Page
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ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA GDT 3/12/07

4MACTEC

Project Name and No.: NuStart - Bellefonte COL Project; 6468%‘1 299

ROCK LOG - Boring No. B-1025

Drilling Method

Hollow stem auger (8" OD)/ NQ core (3")

1632823.2 N; 628567.9 E

Boring Location Coordinates: AL State Grid (ft) Total Depth

75 feet

Drilling Contractor (Driller) and Rig

MACTEC (Warren)

Elevation (Datum NAVD 88) | Ground Water Depth | Date Siarted
616.9 feet See Note A 6/11/06

Casing Size and Depth

NW: 3.5 inch O.D. / 14 feet

Borehote Inclination Logged by
Vertical J. Howard 6/11/06

Date Compieted

Ayl 379
- - .
= S 2z |2 E Reviewed by / Date D §C 3-13-0 /
& N 2 EREFERE g
Sl 8lalsls E (&2 | ¢ S
= £ | B 2 IS .2 2 T
Olg|2l=|2|6BELFESEE |6 Lithology Remarks e
15 L [03], [CWRz LIMESTONE (packstone); medium ight gray (N6)
1.3 to | to with strong brown (7.5YR 4/6) soll; slightly to 3
[SWIR3 completely weathered; moderately strong to very 600
weak; fossiliferous; 0.1 to 0.3 feet soil pockets
HW between 15 and 20 feet -
2 29128 | 1o |R3 ]
: MW
20+ - no fossils below 20 feet Good o fair fiuid return
throughout boring -
E - 21.3 feet: increase in shale interbeds fo 30% - 595
E 5.0 SW | LIMESTONE (micrite) with interbeds of shale, ]
43 5.0 84 toF R3 micrite is medium light gray (N6) and shale is
05 medium dark gray (N4); slightly weathered to fresh; ]
- shale beds represent 30-70% of rock mass
SLT 3
- 590
50/ ., |SwW ]
4 50 98 to F R3 -
30+ 30-75 feet: shale beds are moderately thin'to thick ]
with spacings of 0.1-0.4 feet 3
E - 585
- trace bioturbation
5.0 SW
5 50 94 toF R3 =
35+ C .
jJa, 85,
2, i, Op 3
- 36.5-38 feet: predominately calcareous shale - 580
5.0 SW
6 150] % o F|R3 ]
8, 5, Pl, 3
40+ Sll, Op
- 575
5.0
37 |gp|94 F RS -
45+ -
_ - 570
5.0 SW
8 155184 i F|R® .
50+ 3
- 565
15180000l £
38 50 100 F |R3 £
55 Bi. 5, P, 3

Page 1 of 2



ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA GDT 3/12/07

Project Name and No.:NuStart - Bellefonte COL. Proiect: 646891

ZMACTEC

WA
G

Y
William Leuis & Associates, Inc.

61299

ROCK LOG - Boring No. B-1025

Elevation

(feet)

- 560

- 545

=540

=535

=530

-525

= =
o= 5 z |2 =
2 < o] = | &
gdgoécma-g Egz
= o) t [ER [
Elci5(2|5 51835213488 |3
o) 3 @ O | s|ioiEsElesl 20 @ "
€l |2 |2|(b|lef|5B306a | o Lithology
55 5 Op
20 R3
60 - shale beds moderately calcareous (HCI reaction)
- 61.3 feet: rock becomes moderately strong to
strong
R3
g*% to
' R4
65+
’ R3
| PR 0
) R4
70+
" [Bi, 10, P,
3.6 R3 51, T
3—'? fo
) R4
75 - -
Boring terminated at 75.0 feet
NOTE A: Water level data
Date - Depth (below ground surface)
6/11 - 14.0 feet
6/12 - 10.2 feet
80
85
90-
95
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SOIL LOG_MFC. WILA REVISED BELLEFONT 02-14-07.GPJ WLA.GDT 3/19/07

ZMACTEC WA

Project Name and No. NuStart - Bellefonte COL Project; 6468061299

SOIL LOG - Boring No. B-1025UDS

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD) 1532828.3 N, 8285673 E 11.6 feet
Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) | Ground Water Depth | Date Started
MACTEC (Warren) / CME 85 616.9 feet See Note A B/20/06
Sampling Method Borehole inclination Logged by Date Compieted
UD Shelby Tube Vertical .. d Hoeft 8/20/06

,
0 7 . .
Pl 32/ 07

g I B
= ol 7, e
o3 45 w | i “ ol s
g 8| =" gl 2 Reviewed by / Date W0 {, 3~ YARRS /
& RS P T I N 8
TS| E|E2|82 5|8 |&|£&|%2 28
DB RSeS| 85|62 sen Lithology 0.0 Remarks whe
0y 7 o CLAY, yellowish red (5YR 4/6) fo - ]
3 ;/ strong brown (7.5YR 4/6), moist, stiff E
/ (Fill) .
3 _ =615
RN 48/ | :
;Q/‘JRAE 26 |TRM / Bulk sample obtained 1-5
E : 7 feet 2
5 /
3 .
3 7 BI08 e e B0 -
§W“RAES o cL CLAY, tan orange (2.5YR), moist, ‘
Ei% medium stiff (Residual) Bulk sample obtained 5-10 £ g1p
feet
608.9 80 | £
CLAY, dark vellowish brown (10Y r
ERERYY 76/ 4/6), moist, stiff, few manganese E
AR 21.6126.8) 54 |eors nodules 94 :
10 fz CLAY with gravel, hght 0“\73 brown battorn of Samp]mg tube was £
E (2.5 5/4) with greenish grey (6BG bent £
3 6/1), moist, stiff, limestone gravel 2
iljup 7.2 605.3 , 116 , 3
Ean W Boring terminated at 11.6 feet ggg;}m of sampling tube was £ 5
153 H
3 :
- 600
20+
595
254 -
E =590
30+

Page 1 of 1



SOILLOG_MFC_WLA REVISED BELLEFONT 02-21-07.GPJ WLA

.GDT 3/13/07

Project Name and No.:NuStart - Bellefonte COL Project; 6468061298

ﬂJMACTEC W4 SOIL LOG - Boring No. B-1026
William Leuis & (oc‘ln ne.
Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ HQ core (3.8") 1533363.2 N; 6283194 E 50 feet
Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) | Ground Water Depth | Date Started
MILLER (Bilbrey) / CME 750 608.6 feet See Note A 5/9/06
Sampling Method ) Borehole inclination Logged by Date Completed
CME Continuous Sampier and SPT with Auto Hammer/HQ Core Vertical J. Hoeft 5/10/06

A ts” P IF

|7 ] | &8
= e 3 )
3 n — = T
=l 8] 8 EEle Reviewed by /Date . [2SC 337
8 Speg N c
< il e= |2 2 31 =g £
siele|2e|e3 0| 81|85 [P
a. g‘ 2 < g 85|l & 2 @ 5 | EO %8
Slg] 5| 288 s} 25| & (89 : ofs
o6 | oo jeE 2] F | S| 502! gms Lithology 0.0 Remarks
05 N SILT with sand, dusky red (2.5YR
E 3/2), moist, stiff (Residual) E
jevE |, I T 3
3 1 ' CL CLAY, red (2.5YR 4/6), moist, very 3
stiff to hard, gradational contact 2605
3 (Residual)
5_ - 5 feet: Color changes to red
E (2.5YR 4/8) 3
1PPVE 62.4 1
1Kl 2 - 7.9 feet: Sharp color change to 2
3 yellowish brown (10YR 5/8) £ 600
10+ st 105
! BevE CL gravelly CLAY, vellowish brown E
19.2 (10YR 5/8) with gray (2.5Y 6/1) along * E
3 , £
3 . fracture surfaces, dry to moist, hard 22 E
o orog \(WeatheredRock) %1 12.13 feet: augered before £
E X interlayered clayey GRAVEL and attempting CME due to £
1R ICME 10.8 Ly gravelly CLAY, clay is yellowish difficult drilling £
¥ 4 ' % brown (10YR 5/6) and limestone is £ 595
2 Jlspr] 13 i medium gray (N5), moist, very dense SPT sampler driven 6 inches E
bR beyond test depth 3
164 / |B6A, | 10 |22.8 X . E
i/ [sB| 20 2 E
E k) SPT sampler driven 6 inches &
i /ISPT| 14 <0y E
3/16a.| 16 l1e8 X beyond test depth
i/ |eB| 18 :,g 3
SPT| 16 |14.4 5O SPT refusal at 18.7 feet.
FTA 502" =i 187 | Gasing set at 18 feet. £ 590
E Continuation of borehole
20% description on rock log. E‘
25-? 3
3
304

Page
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ROCK LOG_MFC_WLA REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

ZMACTEC

Project Name and No.:NuStart - Bellefonte COL Project; 6468061299

William Lenis & Assaciates, bnc.

ROCK LOG - Boring No. B-1026

Drilling Method
Hollow stem auger (8" OD)/ HQ core (3.8")

1633363.2 N; 6283194 E

Boring Location Coordinates: AL State Grid (ft)

Total Depth
50 feet

Driliing Contractor (Driller) and Rig
MILLER (Bilbrey) / CME 750

608.5 fest

Elevation (Datum NAVD 88) | Ground Water Depth | Date Started
See Note A 5/9/06

Casing Size and Depth
PVC: 4.5 inch O.D. /18 feet

Borehole inclination

L.ogged by
Vertical J. Hoeft 5/10/06

Date Completed

iy G
Mi«;;;; F T
5 i R [ AT
& 3 > z |la. | % Reviewed by /Date D9 3 [%-417
E= © o5 = ® ey
S| 8|2|8|2)28|23g ik | 3 53
g || 2|2 |6icl=5R3l0d |6 Lithology Remarks e
1 3.0 80 swl | LIMESTONE (micrite with minor wackestone) with
E 3.0 to FIR3 shale interbeds; limestone is medium gray (N5) .
20 R and shale is grayish black (N2); fresh to slightly F:gsot ?ecerte runbegun at |
weathered; medium strong; strong HCL reaction Poor fiuid return ]
E 3.9 SW - 18-46 feet: shale beds <0.01 feet thick with :
2 3.9 2 toF R3 spacings of 0.1 feet, wavy, irregular
’ - 585
25- 3
PA -
E " Bi, 15,
E [Wa, SI, Ti .
] 6.1 Sw | [Bi, 5, Wa,
3 61 92 o F R3 ST 50
E 28-50 feet: Good fluid
return 2
30+
. g3, 10, ) 3
Wa, 5m, - 32 feet: vertical fracture, crystais formed along .
: 5.0 sSW /gi, 0 fractured surface
34|50 |oF e, 81, T . . 575
D | -34feet increase in shale beds, thin (<0.1ft) 3
E Bj, 85,
35 Wa, S, Ti - 35 feet: vertical fracture 4
R3
Lo, 85, ;.
Wa,
b Sm-S), Ti
5.0 SW - 38 feet: abundant shale beds (20%), thin < 0.1 :
15150, |woF foat (20%), 570
40 >
E ' Bj, 10, ]
fa, 8, T .
E 5.0 Sw
381508 oF 565
45 - - 44 4 feet: calcite cement, slickensides along 3
R3 fracture surfaces 2
=i, 20, P, B ENE§T6§E7%&€SF5n€)TmE;HuE ‘gray (NBY, 3
= SI, Ti fresh to slightly weathered; medium strong
4.0 sw Bj, 15, Pl, 2
47 |75l ¥ Sm, Ti
] 4.0 toF 560
50 jg\.ﬂgoz,%i Boring terminated at 50 feet 3
: NOTE A: Water level data 1
- Date - Depth (below ground surface)
: 5/16 - 4.3 feet -
; 5/30 - 7.0 feet . 555
55- -
550

.
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SOIL LOG_MFC_WLA REVISED BELLEFONT 02-21-07.GPJ WLA.GDT 3/13/07

ZMACTEC

Project Name and No.:NuStart - Bellefonte COL Project; 6468061299

Wilkiam Leitis & Assoctales, Inc.

SOIL LOG - Boring No. Bn-'i()Z'i'T

Drilling Method

Hollow stem auger (8" OD)/ HQ core (3.8")

Boring Location Coordinates: AL State Grid (ft)
1532765.9 N; 627608.5 E

Total Depth
50 feet

Drilling Contractor (Driller) and Rig
MACTEC (Warren) / CME 550

Elevation (Datum NAVD 88)
608.6 feet

Ground Water Depth | Date Started

See Note A

5/1/06

Sampling Method

CME HQ core

Borehole Inclination
Vertical

Logged by

M., Osborne

5/9/06

Date Completed

Sample Type & No.
Uncorrected
Blows/6 inches
Recovery

{inches)

Water Content (%)
Atterberg Limit (LL/PT)
Other Testing
Lithology

© Depth (feet)

608.6

G 3707

Reviewed'by / Date PSC

7
L
s

(3-a7

Lithology

0.0

Remarks

o/ Soil Type
™ (USCS)

It

pahue

CTE 26.4

a
-

reoradins

603.1

CLAY with limestone gravel, brown
(7.5YR 4/4), moist, medium stiff,
(Fill)

CLAY, reddish yellow (10YR 7/6) to
brown (10YR 4/3), moist, medium
stiff, some mottling of light gray
(10YR 7/1) (Residual)

5.5

601.6

SILT, light olive brown (2.5Y 5/3),
moist, soft (Residual)

7.0

T |72 SEEe

o
o
£
54
[
CME 49.2
ML
E oL
) |SY=
0l f[3 58.8

697.4

CLAY, light olive brown (2.5YR 5/3),
moist, stiff to very siiff, few
manganese nodules (Residual)

- 9.8 feet: color changes to yellowish
brown (10YR 5/8) mottied with red
(10R 4/8) and light gray (10YR 7/1),
abundant manganese nodules

586.2

possibly limestone rubble

1.2

12.4

50/2"

E|

log.

SPT refusal at 12.4 feet.
Rock core casing set at 11.0
feet. Continuation of

borehole description on rock

30

Elevation

(feel)

605

600

595

590

- 585

580
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ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

ZMACTEC

Project Name and No.: NuStart - Bellefonte COL Project; 6468061298

ROCK LOG - Boring No. B-1027

Drilling Method Boring Location Coordinates; AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ HQ core (3.8") 1532755.9 N; 627608.5 E 50 feet
Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) | Ground Water Depth | Date Started
MACTEC (Warren) / CME 550 608.6 feet See Note A 5/1/06
Casing Size and Depth Borehole Inclination Logged by Date Completed
HW: 4.5 inch O.D. / 11 feet Vertical M. Osborne 5/9/06

/74/% «;é‘:"f‘i. z b;/;‘/,.ﬂ ;,L

7 3 o z|lz. | E Reviewed by / Date f)ﬁ C 3-[(3-a7
el 1% 'g = 5 2 |28 |2 é
£ 21212821522 28|E |58 |9 O >
5|12 5 518528588 ¢ £ %
S el =z BlefE0Sas | & Lithology Remarks =
LIMESTONE (wackestone) interbedded with Core Run #1 from 11.2 [
calcareous shale; wackestone is medium gray (N5) -13 feet: - 505
E 3.3 SW R2 and shale is medium dark gray, slightly weathered Recovery=1.2'/1.8',
15 3 2 3—3 97 fo F o to fresh; effervesces strongly in HCI RQD=19% , 3
' R3 . Weathering= SWioF, &
- 11.2-13 feet: abundant calcite-filled fractures Strength=R2 to R3
- 16.3-21 feet; some calcite-filled vugs and sand Driller uses 2 water -
size openings tanks at 500 gal 4
- 17 4-17.7 feet; cavity capacity each, No
3 42| g0 | F recirculation, Drill fluid £ 590
5.0 white to light gray. 700 E
20 - 8i, 10 psi down pressure.
R2 Wa, SI, T! fluid loss at 17 feet 2
o Bj, 20, P, possibly associated
RS SJI ﬂ) D with cavity 3
/s, Ro, 3
51 %?15_ poor fluid return 585
34 g 90 , SI, Ti
B, 15, PI, -
254 ISI, i
Bj, 10, -
E SN W, S, Ti
; I Bi, 10, -
E 5.0 a, SI, Ti 580
35 T i, 10, 3
5.0 e, S, Ti 3
305
| R2 | -
o - 31-45 feet: calcite-filled fractures (0.02 feet thick) 3
R3
ei. 10, P - 32.6-35.0 feet: very finely laminated beds -
4.8 Sm, Ti ;
6 |E5| 80 o 20 Pl - 33.4-33.8 feet; closely spaced fractures, possible - 575
: Sm T fault with slickensides at 33.8 feet 2
35+
F 36.3-37.3 feet: packstone 3
7122 100 570
40 R2 ]
to E -
R3 -
rig chatter at 42 feet, 3
- drill fluid light gray, 900
ig g_g_ 100 psi down pressure - 565
45+ — -
- F 3
5 .
S R R3 ]
= Good fluid return, .
410 % 81 brown to white, 800 psi 560
5 . down pressure 3
Boring terminated at 50.0 feet 3
NOTE A: Water level data 3
E Date - Depth (below ground surface)

Page 1 of 2



ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

Project Name and No.:NuStart - Bellefonte COL Project; 6468061299

A MACTEC WA ROCK LOG - Boring No. B-1027

William Leltis & Associales, Ine.
3 2 |2 £
ki E
£ L1925 aEE (€2 j<d T
S8 €18 28828080 |3 8%
blEgldis |2 |amlel|5RS 88 | o Lithology Remarks e
E 5/8 - 3.0 feet 3
5/9 - 4.0 faet = 555
5/16 - 7.2 fest
55 8/6 - 4.0 feet
; 550
60+ ]
E - 545
65 ]
k - 540
70- -
I 535
75+ ]
} 530
80+ -
E - 525
85+ 3
=520
90 1

Page

2
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SOIL LOG_MFC_WLA REVISED BELLEFONT 02-21-07.GPJ WLA.GDT 3/13/07

Project Name and No.; NuStart - Bellefonte COL Project; 6468061299

AMACTEC

\
Willlnwzs Lattls & Associates, Ine.

SOIL LOG - Boring No. B-1028

Drilling Method
Hollow stemn auger (8" OD)/ HQ core (3.8")

Boring Location Coordinates: AL State Grid (ft)
1632272 N; 6283146 E

S—

Total Depth
88.1 feet

Drilling Contractor (Driller) and Rig

Elevation (Datum NAVD 88)

Ground Water Depth | Date Started

MILLER (Ray) / CME 550 624.9 feet See Note A 5/26/06
Sampling Method Borehole Inclination Logged by Date Completed
Split Spoon/ HQ core Vertical 4 ¢ 4 Howard 5/30/06 J
g, C op iy,
g SE e
O j ]
o3 t = & A T T o
&= 2| 5 8 gl=|2 Reviewed by / Date DSC % l b (37
g 2| L8 =~ | 8 5| g @ 5
clelo| Be|Sm0| |8 By g
SIEl 28218525 E|2|5% 5§
g S & 5822|2815 |82] aug Lithology 00 Remarks we
oL |-247.n ASPHALT 0.2
E CLAY with sand, yellowish red (5YR =
E SPT 8 4/6) to tan red brown (5YR 4/3), dry E
E 1 6 18 to moist, very stiff to stiff (Fill) E-
E 6
3 5
/0T 5 |18 3
53 8 E620
E 6194 55 E
E SAND with clay, reddish brown (§YR £
¢ Jlspr| 8 4/4) and gray (10YR 5/1), moist to 3
3 3 6 18 dry, medium dense E
E 18 :
E 616.9 8.0 E.
E! CcL CLAY, strong brown with gray E
% SPT 5 mottling (7.5 YR 5/6), moist, stiff o £
E 4 6 18 hard, trace sand :
103 8 =615
i flspT| 4
EV - 14 6128 12.1 2
50/47, o121 LIMESTONE (weathered rock) 128_| SPT refusal at 12.3 feet. 2
& T e T Auger refusal at 12.8 feet.
Continuation of borehole E
E description in rock log. E
153 S 610
20 £ 605
25 =600
E
E 2
304 E 505
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ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

Project Name and No.:NuStart - Bellefonte COL Project; 6468061299
YMACTEC WA ROCK LOG - Boring No. B-1028
Willinm Lettis & Ass ne,
Drilling Method Boring L.ocation Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" ODY HQ core (3.8") 1532272 N; 6283146 E 88.1 feet
Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) | Ground Water Depth | Date Started
MILLER (Ray) / CME 550 624.9 feet See Note A 5/26/06
Casing Size and Depth Borehole Inclination Logged by Date Completed
PVC: 6.625 inch O.D. / 12.8 feet Vertical _ . Howard 5/30/06
7 7 =
Gt 37T
- g - .2 e o
= 3 > |z £ Reviewed by / Date pIC 3-13-07
@ =~ o 5 |55 | D g
E el % al &S o é ‘E |8 %
£ > £ o = = e
BlT8|8 5B aglclEdis | B 53
Blegielx|z2 |5 ef5E83 6 | & Lithology Remarks e
LIMESTONE (micrite) with interbedded shale; 3
q 2.2 32 |SW|R4 medium light gray (N6); slightly weathered; strong -
2.2 i 5. PL S - shale beds moderately thin to moderately thick
15 every 0.1 feet, clay filled seams 0.2 feet in Run 1 -610
E - fresh to slightly weathered, shale beds moderately -
thin to thin every 1-2 feet
; 5.0 swW 3
2 |5 |100 R4
5.0 to F i, 5, PL S -
20 - 605
i, 15, P, . ) =
LS| -slightly more weathering
E 5.0 Bj, 5, Pl § =
3 155 | 94 [SWIR4 Bi. 5 PL. S
E 5.0 3
25 - 600
- 26.1-28.8 feet: fossiliferous ]
50 2
24 |5p| 94 |SWIR4 =
I8, 5, Pl S -
- 595
30 - shale beds are thin to moderately thick occuring
— every 0.1'-0.4' 3
E 5.0 sSw 3
5 150|"0F B ]
- 590
35 RS - shale beds are moderately thick occuring every
0.1"-0.3" filling bicturbation areas 3
5 % 100 - fossils and bioturbation at 37-38.6 feet ]
' - 38.1 feet: Calcite crystals 3
’le, 10, P,
— Sl - 585
40 F - shale beds are moderately thin to thin
- —5;0_ =
75D 100 R5 3
- 43.2-46.9 feet; fossils and bioturbation 3
45 - 580
: 8 ﬂmo 7B 6. PLS| T e et s o o N T T T T T ]
: 5.0 b 5 LIMESTONE (packstone) with interbedded shale; 3
light gray (N7); fresh; very high strength; shale
FlBj, 10, Pl beds thin to moderately thin occuring every 0.4-0.1 3
50 F |R4 Ro feet 575
N-50.2:534 feet: fossilferous _________ 4 .
LIMESTONE (wackestong) with interbedded shale;
- 9 5.0 100 medium gray (N5); fresh; strong; shale beds 3

Page 1 of 2



ROCKLOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

Project Name and No.:NuStart - Beliefonte COL Project; 6468

AMACTEC LA

William Lenis & Ass

ROCK LOG - Boring No. B-1028

Depth (fest)

Run No.
Recovery / Cut
% RQD
Weathering
Strength
In-Situ
Testing
Lithology
Discontinuity
Log
Discontinuity
Description
Geologic Unit

Lithology

Remarks

!
9
[=

0.1-0.4 feet

55

]
isal
(=]

l.

10 100| F |Rb

|
o
o

i 15, Pl not react with HCI

|
O
o

Mw

1 to F

56

|
o
=)

moderately thin to moderately thick occuring every

g | LIMESTONE (micrite) with interbedded shale;
medium gray (N5); fresh; very strong; shaie beds
thin to moderately thin occuring every 0.1 to 0.3
feet, small beds of shell hash, some chert pods do

LIMESTONE (packstone) with shale beds; medium
light gray (N6); fresh to moderately weathered,;
strong to medium strong; shale beds filling

Llo, BD-90, bioturbation zones thin and thick, spaced every 0.2
St, Ro to 0.3 feet; shale 25-35%

strong

SHALE with interbedded micrite; dark grey (3N3);
moderately weathered to fresh; strong to medium

{
o1
(&)

I.

Mw

12 foF

66 lo, 70, St,

Ro

!
o
o

LIMESTONE (packstone) with shale beds; medium
light gray (NB); fresh to moderately weathered,
strong to medium strong; shale beds filling
bioturbation zones; thin and thick, spaced every 0.2
to 0.3 feet; shale 25-35%

- shell hash and fossils start at 65.5 feet

&)
.

I.

sw
toF

0.1-0.2 feet

313 86

IS8
N

{#)]
o

14 1001 F

6, 60, S, - increase in shale beds starting at 68.3 feet
Sl SHALE with limestone layers; dark gray (3N3);
fresh to slightly weathered; strong to very strong;
bioturbations; limestone layers thin, spaced every

- becomes fresh with very high strength; thin to
moderately thin limestone every 0.2'

!
o
o

80- R5 i, 10,

LIMESTONE (micrite) with interbedded shale;
medium light gray (NB); fresh; very strong;
bioturbation present; shale beds thin to moderately
Wik, 81 thick, spaced every 0.1 to 0.3 feet

oy
(]

!.

115 100| F

o
=}

Wi
olo

SW
toF

-
m

86 RS

&l

SHALE with interbedded micrite; dark gray (3N3);
fresh, very strong; limestone layers are thick to
thin, spaced 0.1-0.3 feet apart

L% 15, P - distribution of limestone/shale 50/50 at 87.1 feet

90+
5/26 - 12.3 feet
5/30 - 12.3 feet

Boring terminated at 88.1 feet

NOTE A: Water level data
Date - Depth (below ground surface)

85 feet: Replacement
rig used to continue
driliing. Damage to
downhole tools. Boring
was terminated due to

equipment malfunction.

Elevation

(feet)

570

- 566

- 560

=545

-540

- 535
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SOIL LOG_MFC WLA REVISED BELLEFONT 02-21-07.GPJ WLA.GDT 3/13/07

Project Name and No.: NuStart - Bellefonte COL Proiect; 6468061299

4 MACTEC WLA-;

i
Willim Lels & Assocttes, .

SOIL LOG - Boring No. B-1029

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ NQ core (3") 1533050.8 N; 628111.8E 35.9 feet
Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) | Ground Water Depth | Date Started
MILLER (Ray)/ CME 75 612.6 feet See Note A 7/9/06
Sampling Method Borehole inclination Logged by Date Completed
L Split Spoon/ NQ core Vertical J. Hoeft 7/9/06

T
/,Z’A/;{? %@%mt

PEvET

NE g g

o3 N - ~ % 3 - {E o™
o g | o2 El=|p Reviewed by / Date DsC 5-(3-a7
ug-) R £ = & 5% 4] 5
clelo|teismp Ol &) 5lan £
SIElE|B3 555|822 |58 £5

O = 22

clgl s sl 2 21851582 612,6 Lithology 00 Remarks W
07 oL CLAY, strong brown (7.5 YR 4/6),

E moist, very stiff, trace manganese E

E 3

i /lspT ; 4 nodule

K 1 '

E 10

9 :

7 /18PT 40 |42

Y12 1
5 :

606.8 58 | Auger refusal at 5.8 feet. E

E SPT refusal at 5.0 feet (50 &

blows/0"). Continuation of

E borehole description in rock

log.
103

E 600

E :
15 g
zoé
264

30

Page

1 of 1



ROCKLOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 8/12/07

ZMACTEC

Project Name and No.:NuStart - Bellefonte COL Project; 6468061299

WA

William Letits & Associntes. e,

ROCK LOG - Boring No. B-1029

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ NQ core (3") 1533050.8 N; 628111.8E 35.9 feet
Driliing Contractor (Driller) and Rig Elevation (Datum NAVD 88) | Ground Water Depth | Date Started
MILLER (Ray) / CME 75 612.6 fest See Note A 7/9/06
Casing Size and Depth Borehole Inclination L.ogged by Date Completed
PVC: 4.5 inch O.D/ 5.8 feet Vertical J. Hoeft 7/9/08

Dol BT IR
o a3 > |z = Reviewed by / Date DiC 2-14-G7
g < 2 S %53 5
Sl g Blall(gl.0BE €5 | % g
= sl O|s & O b= © =
AR AR A P R 2§
OlZ2 ||l =228 858888 | & Lithology Remarks me
E LIMESTONE (micrite) with calcareous shale
_ 2.0 SW » interbeds; micrite is medium gray (N5) and shale is 3
T 1537 ¢e toF R3 Bl:azgl T dark gray (N3); fresh to slightly weathered; medium - 805
E ! strong; strong HCL reaction; shale beds are wavy
with thickness <0.01 feet and spacings of 0.01-0.15 -
feet 3
10+
49 .
; 2 |gp| 98| F R3 3
| =600
157 " Bi, 1%} . - becomes fresh with occasional packstone 3
E a, S, Ti, i i i
3 45_% %! F |R3 i iy interbeds, medium bluish gray (5B 5/1) ]
/Biy 18, - 595
a, S, Ti -17.8-19.1 feet: packstone bed -
20+ ]
ol- 20.2-21.4 feet: small burrows common (0.05-0.1 -
4 |32 \100| F |R3 inches) ]
E 5.0
- 590
25- ]
E 5.0
; 5 50 99! F (R3 .
3 - 585
304 ]
I, 10, _ 5 . -
E 6 5.0 100 F |R3 la, Sm, — ._3 0_6_.31 L}.fe_a_ p_aE!( s_to_rle_bid _________ 3
5.0 Op LIMESTONE (wackestone) with calcareous shale
interbeds; wackestone is medium gray (N5) and 580
shale is dark gray (N3); fresh; medium strong;
strong HCI reaction 3
2.1 - 34.4-34.7 feet: packstone bed Y
354 7 |55 /100| F [R3 P 1
E Boring terminated at 35.9 feet 3
E NOTE A: Water level data 575
Date - Depth (below ground surface)
7/9 - 14.0 feet 3
40+ ]
: - 570
45- ]
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SOIL LOG_MFC_WLA REVISED BELLEFONT 02-21-07.GPJ WLA.GDT 3/13/07

Project Name and No.:NuStart - Bellefonte COL Proiect; 646§p61299

AMACTEC A

SOIL LOG - Boring No. B-1030

Willam Letis & At
Drilling Method Boring L.ocation Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ NQ core (3") 1532718.7 N, 628698.8 E 35,2 feet
Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) | Ground Water Depth | Date Started
MILLER (Ray) / CME 750 618.7 feet See Note A 5/10/06
Sampling Method Borehole Inclination Logged by Date Completed
CME/SPT Vertical 'A, Tillery 5/11/06
K o 7 j s
g g § /%W;,M FASE
gl = Yo e . -
= (2] o8 AR Reviewed by /Date __ 125 C. 3~ 13 ~07
£ & g o g |2 g > |2 5
s|eleesleq Q| Bl | 8 5@ S
2|Bl el s8|85 Bl 2|8 |8(EQ £8
olel g |82l 8| 215 | & |3 e
o W o | S |EE S| E{0|5|B2] g187 Lithofogy 0.0 Remarks
o 2185 ASPHALT n.92
3 clayey GRAVEL, gray, clasts are up grab sample coliected at 1.5 £
6172 __ to 1 inch in size (Fill) 1.5 | feet, CME coring begins E
3 CL CLAY with sand, strong brown | below gravel
E s16.1 _ (7.5YR 5/6), maist, stiff {o very stiff, 26 2
E CL <15% limestone rock fragments (1 3
cm mostly in crumbles), trace E
v ICME 60 organics (Fill) ;—615
ifl CLAY with sand, reddish brown :
54 (2.5YR 5/4), moist; stiff to very stiff, 3
trace sand sized fragments of black Lowest section of CME-1 [
E mineral (possible manganese oxide) was exiracted with difficulty £
E 6122  (Residual) &5 _| from auger.
3 GG \ - becomes very sandy [ Complete loss of CME #2 E
CME GRAVEL, appears to be asphalt or
3 5 4.5 fill cemented by calcite E
H 609.7 9,0 %610
SPT CL CLAY with rock fragments (15%), SPT sample used to recover
10; 3 40/18" 18 yellowish red (5YR 5/6), many black lost CME 2 E
E eos2  fine grained nodules, limestone 105 _| Practical SPT refusal at 10.5 §
3 \ fragments light gray (N7) [T Tlfeet. Continuation of 3
borehole description on rock
3 log. 3
3 - 605
; 600
20 s
: - 595
3 590
304
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ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07,GPJ WLA.GDT 3,

/12/07

ZMACTEC

Project Name and No.: NuStart - Beliefonte COL Project; 6468061299

ki
Williom Letits & Associies, ine.

ROCK LOG - Boring No. B-1030

Drilling Method
Hollow stem auger (8" OD)/ NQ core (3")

1532718.7 N; 628698.8 E

Boring Location Coordinates: AL State Grid (ft)

Total Depth
35.2 feet

Drilling Contractor (Drilier) and Rig
MILLER (Ray) / CME 750

618.7 feet

Elevation (Datum NAVD 88) | Ground Water Depth | Date Started
See Note A 5/10/06

Casing Size and Depth
PVC: 4.5 inch O.D/ 10.5 feet

Borehole Inclination

Logged by
Vertical A. Tillery 5/11/06

Date Complated

o A Py
%{ﬂ:@/ TN 2 //'??//Z
-~ - 7 - e £ oy
= 3 o z |2, | E Reviewed by / Date PSC 3%-(3~q {
el lelalsls 55 |22 P §
£ Bl2P8lE [E€ | B S
ARG P VAR 55
o = O sl Lo » 2o & e » . i &=
|l |23 |dleF 3030 | o Lithology Remnarks =
7 e, 5. we LIMESTONE (wackestone), medium gray (N5);
3.3 o k=Ro, Op moderately weathered; weak to medium strong; :
1155 24 |MW|R2 T P48, 20 bedding at 30°; wackestone is medium to fine
i ’ s ’Bjaﬁgi’ Op grained with closely spaced 1 mm clay layers
Wa, 81, O 10.5- 10.9 feet; contains clay infilling and ) 3
; o o0, | gravel-size fragments fh““d rﬁtur?bgopd 605
152 = \(’)V:’R" - 14.5-16 feet: fracture zone, becomming slightly to roughout boring
MW |R2 L Bj, 10, moderately weathered
4.5 L1 a, S, Op|
2 'é“o‘ 42 | to | to T Bj, 10,
’ SWIR3 o= a, SI, O 3
- Mo, 800, Pl :
E Ro, B- .
:_ Froacmﬁe 17.6-18.2: no recovery
E L | kone =600
I | [t45-16
= -
20 :-
4.8 —n
3 30| 9 |SW|R3 = ]
E L
E g B -
1
k :_ - 505
25- o)
R3 = T IMESTONE (packstone) mediom aray (N, — —
5.0 - LIMESTONE (packstone); medium gray (N5);
4 |50 [100] F to = fresh; medium strong to strong; bedding at 30°,
F R4 -= wavy irregular clay beds
; =
:: - 590
%0 4.0 R3 e
5 3G/100] F to = A -
' R4 = LIMESTONE (micrite) with minor wackestone and 3
~ o interbedded shale; medium gray (N5); fine grained;
| - shale beds are < 0.1 feet thick with spacings
1.0%00! F |R4 = 0.2-0.5 feet
E 1.0 T - 585
14|90 | F |R4 -
35 1.2 - n
= \Boring terminated at 35.0 feet / ]
E NOTE A: Water level data ]
- Date - Depth (below ground surface)
k 511 -2.4 feet -
_ 5/13 - 2.4 feet 580
40 - 3
] 575
454 ]
E =570
50+

Page 1  of 1



SOIL LOG_MFC_WLA REVISED BELLEFONT 02-21-07.GPJ WLA.GDT 3/13/07

Project Name and No.:NuStart - Beliefonte COL Project; 6468061289

ZMACTEC WLA

it
William Letlis & Assogintes, Jic.

SOIL LOG - Boring No. B-1031

Drilling Method Boring l.ocation Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ NQ core (3") 1532538.5 N; 6280818 E 35 feet
Driliing Contractor (Driller) and Rig Elevation (Datum NAVD 88) | Ground Water Depth | Date Started
MACTEC (Warren) / CME 45 616.9 feet See Note A 5/27/06
Sampling Method Borehole inclination Logged by Date Completed
Split Spoon/ NQ core Vertical J. Hoeft 5/28/06

A A
A Gl 30T

2 S ;
o3 == v D m m
= 2| _g’ gl=|2 Reviewed by / Date Df C 3 ( e~y
£ g e E é 318 =18 s
£18 21 =383 - (s | | 8|20 B
gle| | 8z1851 2185|8228 o8
olEl @ co 1agl 8 2 = = 63 . oe
0 |l o | SBijeE| S| X |0 |5 |02 g0 Lithology 00 Remarks
3 616.7 n ASPHALT /L,.O_G“O-2
g GG Lgmz‘\ X
E L1\ GRAVEL base rock [
i Nsppl 2 st53 _ GLAY with sand, reddish brown (BYR __1s :
/1| 6 |128 CH \ 4/4), moist, stiff, low plasticity (Fil) [~ | 615
6 CLAY, strong brown (7.5YR 4/6), :
E moist, stiff, few organic matter E
2 2
/1557 4 J12s
E 6 3
5 - gccasional manganese nodules :
E 5 - becomes yellowish brown (10YR E
3/l 5/4), organics £
i JlsPT g
i/ g 10.2 £ 610
E 1
/15ET 4 ez
104 &l 2
E 606.4 105 :
3 CL CLAY with weathered limestone E
SPT 19 gravel (0.1-0.05 feet), pale yellow
E 5 7 [18.8 (2.5Y 7/3), dry, hard £ 505
E 17 1
/PR 27 |1es
154 38 E.
601.6 1531 SPT refusal at 15 feet.
E Continuation of borehole E
description in rock log.
E =600
E 595
257 3
; 590
303 E

Page
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ROCK LOG_MFC_WLA_REV BELLEFONT 02-24-07.GPJ WLA.GDT 3/12/07

4 MACTEC

William Letis & Ass mmx. inc,

ROCK LOG - Boring No. B-1031

Drilling Method Boring Location Coordinates: Al. State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ NQ core (3" 1532538.8 N; 628081.8 E 35 fest
Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) | Ground Water Depth | Date Started
MACTEC (Warren) / CME 45 616.9 feet See Note A 5/27/08
Casing Size and Depth Borehole Inclination Logged by Date Completed
NW: 3.5 inch O.D./ 15.3 feet Vertical J. Hoeft 5/28/06

o .
z/// f/»@:fé N sis/d
= g o z 2. § Reviewed by / Date C:? IR G ]
Slglglalt Sl ol B E 2 | ‘ £
) < o5 | g5 2 T
HEIR AR LR e
Llglele|2idielBERYYEE | & Lithology Remarks wE
31 (08| o |sw(R2 SHALE with packstone and micrite interbeds; dark 3
1.0 gray (N3); slightly weathered; weak; micrite is
1o, 70, medium gray {N5) and packstone is medium biuish - 600
W, S, Ti gray (5B 5/1); shale is 0.05-0.35 feet thick with =
E 4.9 SW Bj, 5, Wa, average spacing of 0.1 feet, calcareous
3 2 51175 |ioF R2 Sl, Op - Clay filled fractures and visible fossils -
' C | -16.4-18.4 feet: zone of high angle fractures,
20+ mechanical breaks and clay filled fractures 3
- packstone bed is 0.5 feet thick, medium grains -
=595
E 5.0 ™ lgimve, 1o, LIMESTONE (micrite) with interbedded shale; 3
3 100 |SW|R2
5.0 P, S, medium gray (N5); shale bands are dark gray (N3)
25 = ! to grayish black (N2}; fresh to slightly weathered; 3
weak 3
- shale layers are 0.01-0.05' with spacing of
0.05-0.03' - 590
E - clay lined fracture ]
44 (20 900| F [R2 3
50 BV, 5 b
|t €, -
30+ L Ja, Sl Ti
Bj/Me, 10, .
a'/aMSIH?
| Bi/Ne,
: o, 51,1 585
36 Bi/Me, 15 3
5 [351100| F |R2 2 ST - 33-35 feet; multiple vugs, range from 0.05 to 0.2
E feet, nominal diameter 3
ag - 34.5 feet: chert pod, 0.15x0.2 feet 2
| Boring terminated at 35 feet 3
E - 580
; NOTE A: Water level data ]
Date - Depth (below ground surface) =
40- 5/26 - dry 3
E =575
45- .
E - 570
50+ 3
E - 565
554 =

Page _ 1 _
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SOIL LOG_MFC_WLA REVISED BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

Project Name and No.; NuStart - Bellefonte COL Project; 64@&3061 299

YMACTEC W4 SOIL LOG - Boring No. B-1032
William Leltls & Assocrates, Inc.
Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ HQ core (3.8") 1533054.2 N; 6282548 E 175.6 feet
Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) | Ground Water Depth | Date Started
MACTEC (Akins) / CME 550 613 feet See Note A 6/20/06
Sampling Method Borehole inclination Logged by Date Completed
Split Spoon/ HQ core Vertical 6/20/06

M, Osbotrne

/fj% %%/m* 379y 5

£ gl g
o3 s = e =y e
= g gg & £ > Reviewed by / Date D SC %‘” (x’ ~Q /7
R El8E ]| | 81318 510 g
clel 2| Be|Sp 0|22 Blgs 2
HERE IR IR K
Ale|l 5| 28 (821 8| & | & | & |38 ! il
oo | So KEl 2| E]0|5 |62 a3 Lithology 00 Remarks e
03 MH SILT with sand, yeliowish red (YR 3
E 4/6), moist, stiff, trace manganese
2 nodules present 2
3/ 4 |18 |17.4) %Y |esz
] 1 o 23 E
E 609.5 35 ?61 0
3 SPT 3] 51/ CH CLAY with sand, mottling of g
/155 9 |18 (21.9|3, |68z yellow(10YR 7/6), moist, very stiff, 3
54 10 some relic structure evident 3
_ 7
3/PET 10 | 18 3
: 12
E Esos
3 )
/P00 11|18 3
3 17 3
103 -
E 70 3
EVANAIIRTIRT:
E 13 “
3 | ecoo_ 130, 3 80
; el ELAY, yeliowish brown (TOVR 5/6) F 600
3 /lsp1| 10 mottled with light gray (10YR 7/2), ]
E 6 11 |18 dry to moist, very stiff to hard, trace 3
153 15 manganese nodules
SPT 10 - presence of weathered limestone A
3 7 11 | 18 fragments below 16 feet g
E 23 . 3
E {8950 180 55 5
E CL CLAY with gravel, yeliowish brown 9
1 /lspr| 14 (10YR 5/6) mottled with light gray :
/1751 11 |96 (10YR 7/2), moist, very stiff, increase 3
204 11 in limestone fragmentation with
03 depth -
3 5 SPT and auger refusal at
E .0 22 91,0 feet. Continuation of
3 borehole description on rock £
g log. t
. £ 590
. = 585
304 :
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ROCKLOG MFC WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 312/07

Project Name and No.: NuStart - Bellefonte COL. Project; 6468

AMACTEC LA

1
William Lells & Associales, Inc.

il

ROCK LOG - Boring No. B-1032

Drilling Method
Hollow stem auger (8" OD)/ HQ core (3.8")

Boring Location Coordinates: AL State Grid (ft) Total Depth
1533054.2 N; 628254.8E

175.6 feet

Drilling Contractor (Driller) and Rig
MACTEC (Akins) / CME 550

Elevation (Datum NAVD 88) | Ground Water Depth | Date Started
613 feet See Note A 6/20/06

Casing Size and Depth
HW: 4.5 inch 0.D. / 21.6 feet

Borehole Inclination Logged by
Vertical M. Osborne 6/20/06

Date Completed

A e 5 7807

= 3 o zle. | E Reviswed by / Date f;)f C 2-3-9 /
S ol slalslel olnlE 8212 £
o 5 o = £.2 =) W~
515 225|555 2Eais ¢ %
0 <1 @ Sl lolEi2o 20 @ p e
|| 2|2 |6lef3B3 a0 | @ Lithology Remarks
5, 5 Wa !_IMESTONE (micyite) with calcareous shale ) Rock coring began at
S, Op | interbeds; micrite is medngm gray (N5) and shale is 21.2 feet with casing
dark gray (N3); fresh to slightly weathered; medium set at 21.6 feet. - 590
" 4.7 90 Sw R3 strong, strong HCL reaction Fluid return good
5.0 toF - 23.2-28.,5 feet: shale beds are < 0.01 feet thick throuahout borin -
‘ g g
25 - with spacings of 0.05-0.15 feet, very crystaliine, 3
contains spars
- rock weathering becomes fresh 3
- 585
4.9 SwW
121559 [or|R? - 28.5-42.2 feet; shale beds are < 0.01 feet thick
[y, 5, Wa with spacings of <0.02-0.1 feet, 30% shale
30+ s, T 3
8], 10,
- Wa, S|, Ti -
E - 580
51
13 50 100 F |R3
35+ -
E =- 575
5.0
4 29 100| F |R3 3
40+ -
D 2
- 42.2-45 feet: shale beds are <0.1-0.3 inches
5.0 e 10, thick with spacings of 0.5-1 inch - 570
5 5.0 94| F |R3 a,él, Ti - 43.2 feet: rip-up clasts of 0.03' diameter ;
B, 15,
45 V\Jla< Sl Ti -
- - 45-47 4 feet; irregular, discontinuous bedding
i, 5, Wa,
g IS, Ti 3
E - 47 4-49 feet: shale beds are <0.1-0.3 inches thick - 565
5 %% 99 | F |R3 with spacings of 0.5-1 inch
I ‘ - 49-57.5 feet: shale beds are <0.01 feet thick with
50+ spacings of <0.03-0.1 feet, wavy
57 |21 00| F [Rs %0
Z0 By, 18,
E 4.9 Ja, S|, Ti,
55 - [calcite-linett
3 s (8% o) [ CINESTONE (micrife) medium gray (NB): frash: 555
8 5-0 97 | F |R3 Bj, 15, medium strong; minor calcareous shale interbeds
' i sowa | n\present, hairine thin, stylolites; 2% shale
60- E LIMESTONE (micrife) with calcareous shale 3
interbeds; micrite is medium gray (N5) and shale is =

Page 1 of 4



ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

A MACTEC

Project Name and No.: NuStart - Beliefonte COL Proiect: 6468361 299

William Lenis & Associates, lnc.

ROCK LOG - Boring No. B-1032

5 =
= & ol W) €
8l 15l 18l a2 |28 13 5
£ g Bz EE (EE | D P
Pl 2| x|2|a|s850388 |6 Lithology Remarks we
dark gray (N3}; fresh; medium strong
" 33;5& T - 59.2-61.5 feet; shale is < 0.01 feet thick with 3
. 5.1 L[ s T average spacings of 0.02 feet; 20% shale - 550
9 50 100 F |R3 2{: % Wa,
’ - 61.5-71 feet: shale beds are < 0.01-0.05 feet thick 3
65+ with spacings of 0.01-0.25 feet, 15% shale -
- 64.6 feet: calcite layer 0.01' thick shows
slicken-sides 3
5.1 - 545
110 50 100 F |R3 ]
k i, 10, =
70 V\]Ia SI,Ti
' ° - 71-76 feet: shale is wavy with diffuse bedding, 3
possible bioturbation, 25% shale -
k 49 - 540
; 11 50 98 | F |R3 ]
75 -
- 76-84 feet: shale layers are < 0.01 feet thick with -
spacings of 0.05-0.3 fest
E 50 =535
; 12 50 100 F |R3 =
80 - e S - -
lo, 80-60°, - 80-81 feet: high angle joint with staining along
W, s, mi.| P -
L St T, fracture
istaining
13|32 02| F |ra 530
; | SHALE (calcareous); dark gray (N3); fresh; ]
85- medium strong; 50-55% shale
= - 84-84.7 feet: prominent shaly zone
- 84.7-88.3 feet: shale beds are 0.02-0.08 feet
thick with spacings of <0.1 feet, bedding is
discontinuous, wavy, bioturbated
; 5.0 -525
314159197 | F |R3 ny - 88.3-89.2 feet: shale beds wavy, stylolites ]
. Op beginning to form, rip-up clasts
90- LIMESTONE (micrite) with calcareous shale
interbeds; micrite is medium gray (N5) and shale is -
| » dark gray (N3); fresh; medium strong -
o 22 P "\- 91.8 feet: slickensides; 0.2' thick shale bed /
E 59 lickensid LIMESTONE (micrite); medium light gray (N6) to - 520
218155 (100 FIR3 - medium gray (N5); fresh; medium strong; micrite is
very crystalline with stylolites; contains spars
95+
: " interbedded SHALE and LIMESTONE; micrite is
medium gray (N5) and shale is dark gray (N3);
] 4.7 fresh; medium strong 515
; 16 5.0 94 | F R3 - 06.4-97.5 feel: micrite dominant, shale is wavy, -
~0.02 feet thick
100+ - 97.5-99 feet: 50% shale, shale and micrite rip-up -
E | clasis 3

Page
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ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

Project Name and No.:NuStart - Beliefonte COL Proiect: 6468961

ZMACTEC

William Lettis & Associates, Inc.

299

5 -
= &) > A
g |z |2 B %53
£/2121g18 (5228 52|58
ol s 8|2 |5 |c|6E 2184588 | ©
al 31 a o | S12B S|leglea @
le|{®R|Z|nijs~5B360 | o Lithology
i, 15, FI, - 98-100 feet: micrite dominant with little shale
‘ s |\ 100-101.6 feet: shale dominant (90%) _ |
5.0 ~ ) 20, LIMESTONE (micrite) with calcareous shale
17 4.9 87 R3 |Wa, Sm, interbeds; micrite is medium gray (N5) and shale is
/Tg“shed dark gray (N3); fresh; medium strong; shale beds
105 - 451' 15, Pl, are <0,01-0.06 feet thick; 25% shale
T
Bjr,n 15, P,
m, Ti
E B}, 10, PI
Sm, Ti
. Bj, 10, P|
18 |22 o7 R3 Sl T
. . Bj T140, Pl
i
110 - islickensidg
| SHALE {(calcareous) interbedded with micrite;
shale is dark gray (N3) and micrite is medium gray
(NB); fresh; medium strong; micrite is < 0.01' thick
E with no regular spacing; 90% shale
19 -55’—-2- 100 R3 LIMESTONE (micrite) with calcareous shale
; : interbeds; micrite is medium gray (N5) and shale is
115 dark gray (N3); fresh; medium strong
- 112.8-121 feet: shale beds are <0.01-0.3 feet
thick with spacings of <0.01-0.4 feet; 20% shale
E 4.9
320|75|100] F |R3
120+
- 121-129 feet: shale beds are <0.01 feet thick with
spacings of < 0.02-0.1 feet, wavy, rip-up clasts
; 6.0
321 |35(955| F |R3
125
322 |25 99 R3
e - 129-144 feet: shale beds are <0.02 feet thick with
130 spacings of 0.05-0.1 feet (with the exception of a
shale rich layer at 130-130.4 feet); 30% shale
FPy
j23 %59 R3
135+
]
'
rr
]
3., 150 o)
324 —4—'5 100 R3 T
. ]
[}
140- o

ROCK LOG - Boring No. B-1032

Elevation

(fest)




ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07
Project Name and No.: NuStart - Bellefonte COL Proiect: 6468061299

ZMACTEC WL

¥
Willlam Lenis & Assocles, fae,

ROCK LOG - Boring No. B-1032

5 -
&5 o 2 | & c
& 13| gl lsE128 3 5
o [ « 4= E=g=% ' =
El215(815(2028 25 dzs | S o5
215 @ A = ‘g% S|282d @ Lithol ne
¥l |R|2|o|le~S308 00 |0 ithology Remarks
=470
325280400, F [R3
‘ - 144-166 feet: shale beds are <0.01 feet thick with
145+ spacings of 0.01-0.1 feet
; B}, 20, P, ]
Sm, Ti, -~
slickensides
E 50 - 465
26 50 100{ F [R3 3
150 -
E 5.0 - 460
327 |5g|100) F |R3 ]
155+ -
Uo, €0,
; v, 81| F 1
ater
Istaining 3
; ) - 455
5.0
328 gG|100| F |R3 ]
160 = -
E -5_0 - 450
2295|100 F I[R3 3
165+ 3
; - 166-166.5 feet; shale-rich iayer
- 166.5-169.7 feet: shale beds are 0.01 feet thick
with spacings of ~0.05 feet
130 |29 \400| F [R3 0
130 |5, . -
170 — SHALE (caicareous) with interbedded micrite; -
k shale is medium dark gray (N3) and micrite is 3
medium gray (N5); fresh; medium strong; shale
E beds are 0.01-0.02 feet thick with spacings of < -
; 42 LSR| 10.01-0.3 feet, 95% shale 440
31 25|98 F |R3 LIMESTONE (micrite) with calcareous shale
E interbeds; micrite is medium gray (N5) and shale is
175 2 dark gray (N3); fresh; medium strong 3
E Boring terminated at 175.6 feet -
NOTE A: Water level data
Date - Depth (below ground surface)
6/24 - 14.7 feet =435
E 7/18 - 156.2 feet
180+ -

Page 4 of 4



SOIL LOG_MFC_WLA REVISED BELLEFONT 02-21-07.GPJ WILA.GDT 3/13/07

Project Name and No.;NuStart - Bellefonte COL Project; 64@}3\061 299
4 .. - i . B-
ﬁMACTEC i SOIL LOG - Boring No. B-1032P5
Willian Lewis & Associates, luc.
Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Rotary Wash/HQ core (3.8") 1633056.3 N, 628252.8 E 36.2 feet
Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) | Ground Water Depth | Date Started
MACTEC (Akins) / CME 550 613 feet See Note A 7/6/06
Sampling Method Borehole Inclination Logged by Date Completed
No sampling Vertical _ J. Wesling 716106
-~ = ' 2 - .m—/" ﬁ;/ ’,,9;..,
: E V %
o3 0 = | 2 S S b 7
& 8| ol gl=12 Reviewed by / Date DSC 2-13-03 / )
g }2‘ % £ ) S 4 .‘g; P g
|2l o| 2o 10om OBl B LH P
SlElelsg|gsle|lel8|lEQ 58
ol s | E2 el 8| & E|&|BY | ne
02| | 5m |es |26 ]5 |02 g3 Lithology oo Remarks
“ Boring is 3.75 feet from
3 B-1032
5_ Soit sampling not conducted. Refer 3

E to boring B-1032 for soil profile.

; 605
10+
153
203

» 592.1 209 £
25

3 585

] ‘

30 Page 1 of 1



ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA GDT 3/12/07

ZMACTEC

Project Name and No.:NuStart - Bellefonte COL. Proiect: 6468955\1 299

WA

Willlam Letils & Associales, Inc,

ROCK LOG - Boring No. B-1032PS

Drilling Method Baring Location Coordinates: AL State Grid (ft) Total Depth
Rotary Wash/HQ core (3.8") 1533056.3 N; 628252.8 E 36.2 feet
Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) | Ground Water Depth | Date Started
MACTEC (Akins) / CME 550 613 feet See Note A 7/6/06
Casing Size and Depth Borehole Inclination Logged by Date Completed
PVC: 4.5 inch O.D /20.7 feet Vertical _, J- Wesling 716106
A e 5770
w & o e
= 5} z|z. | E Reviewed by/Date _ DSC %-13- 07
@ I~ 2 3 |36 | 2 =
Sls| 8|2 |8lag 8 |B2 | B S
ElS| 82|35 85521888 |3 8}
o 3 [} o s 0 51 .82 @ . ol
Z|lx|®|2|b|ef olloo | o Lithology Remarks =
k 0. 5. m LIMESTONE (micrite) with interbedded calcareous ]
E o shale; medium gray to dark gray (N5 to N3); fresh 3
R3 to slightly weathered; medium strong to strong;
T4 |49 g5 SW[} strong HC! reaction: shaly interbeds 0.01-0.03 feet =590
E 5.3 toF R% JE,j. 5. Ro, thick spaced approximately 0.1 to 0.2 feet; wavy -
Op and irregular
25+ - 22.5, 23.1, 25.5 feet: calcite filled vugs ~0.125-0.5 =
E inch diameter =
-23.7 feet: some mechanical breaking
- P-3 - 22.9-25.6 feet: bioturbation (burrowing) evident P-S analysis was -
E conducted over the - 585
; D length of cored section
L | LIMESTONE (packstone) with interbedded micrite
30+ R3 % 5, Sm, and shale; medium gray (N5); shale interbeds are 3
2 10.0 82 Sw t 8j, 5, Sm, less than or equal to 0.06 inch thick and spaced 3
10.0 toF R% i 0.3-0.5 feet
g)°- 90, Ro, - 30.2-31.8 feet: vertical joint 3
p, stet,
; 302918 LIMESTONE (micrite) with inferbedded shale and 580
E packstone; medium gray (N5); shale interbeds
grayish black {(N2), fresh to slightly weathered;
35+ medium strong to strong; shale interbeds are 3
wavy, 0.125-0.06 inches thick with spacings of 1
0.5-1 inch
- 32.9-36.2 feet: -
E Boring terminated at 36.2 feet . 575
NOTE A: Water level data (from B-1032) 1
40~ Date - Depth (below ground surface)
6/24 - 14.7 feet -
7/18 - 15.2 feet
: - 570
45 -
: - 565
50+
- 560
55 - -
- - 555
60 - 3

Page 1 of 1



SOIL LOG_MFC_WILA REVISED BELLEFONT 02-21-07.GPJ WLA.GDT 3/13/07

AMACTEC WA

William Letlis & Associates, Inc,

Project Name and No.:NuStart - Beliefonte COL Project; 6468061299

SOIL LOG - Boring No. B-1033

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ HQ core (3.8") 1632169.8 N; 6288886 E 121.5 feet
Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) | Ground Water Depth | Date Started
MILLER (Ray) / CME 75 625.9 feet See Note A 6/11/086
Sampling Method Borehole Inclination Logged by Date Completed
Split Spoon/ HQ core Vertical _J. Pearce 6/14/06
A Y gl R
E 3B il 31707
£ o~ o o
= ogi - § g p 2 Reviewed by / Date L (C ot~ ';
S| 5|88 5|5 % 0 5
Elel o | selEp S 128 B|Ss g
2lela|5¢(82 8|8 |5|2 |53 2e
LlElE|lga|ge| 8 |2|5|£E RS . 3
CIS| & | S |2E[ 2 | E | 6|2 |62 ams Lithology 00 Remarks e
04 : :
E CL CLAY, dark red (2.5YR 3/6), dry, g
E stiff, trace fine sand, black nodules, E a0
N slight laminations (Fill)
E 1 6 |14 E
5 :
] 3 3
S;T 5 |13 A 4 ;
5 E 9 CL CLAY, yellowish brown (10YR 5/8), E
moist, stiff to very stiff, irace clasts, E
E trace black nodules E 620
SPT 3 6-7.5 feet: No recovery and
E 3 5 0 no change in cuttings E
E 7 2
_j SPT 8 - 8.5 feet: color becomes yellowish 3
4 8 17 brown (10YR 5/6), angular imestone 2
10 E 11 clasts (8.5-8.8 feef) 3
L8149 MQ_ %—51 5
SPT 1 CL CLAY, brownish yellow (10YR 6/6), 3
E 5 3 115 moist, very stiff, angular limestone E
E 15 s13.4  Clasts 126 | Auger and SPT refusal at £
3 12.5 feet. Continuation of £
boring description in rock E
3 log. E
153 3
3 =610
204
3 E 605
:
254
-g
30 E

Page
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ROCK LOG_MFC_WLA _REV BELLEFONT 02-21-07.GPJ WLA GDT 3/12/07

Project Name and No.: NuStart - Bellefonte COL Project; 6468%?1299
ZAMACTEC ROCK LOG - Boring No. B-1033
Williom Lettis & Assvcintes. lnc,
Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ HQ core (3.8") 1532169.8 N; 6288886 E 121.5 feet
Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) | Ground Water Depth | Date Started
MILLER (Ray) / CME 75 625.9 feet See Note A 6/11/06
Casing Size and Depth Borehole Inciination Logged by Date Completed
HW: 4,5 inch O.D. / 12.5 feet Vertical _, d, Pearce 6/14/06
ﬂ%&,«%%faj virda s
-t C " - Pz - & ""’;
& 3 . 2 |z, | E Reviewed by / Date D ¢ %-{%-07
sl2|z218|2£|22285 |55|3 g
SIS 8118 |2|19% cl6998% | 8 e
D Rlr |22 |82 5B888 | & Litnology Remarks we
H CLAY with 0.5 inch angular gravel clasts, yellowish | down pressure 500 psi, [
\brown (10 YR 5/6), very soft, high plasticity /| Fluid return good
1 132 75 |SW|ra "o, 5, Wa, LIMESTONE (micrite) with shale interbeds; light Clasts probably broken
15 - 4.0 toF Ro, Op, gray to medium gray (N7 to N5); fresh to slightly during augering. -
(Sl fied weathered; medium strong; wet; interbeds at 20°, 610
; Ra, Op, thin .
E Clay filled - 14-14.5 feet: clay filled fractures -
- 16.8 feet: possible vug
- color changes to gray to light gray (N6) and 3
2 141166 | F |R3 L becomes dry .
5.0 ] sl;? g, W, - 18-18.2 feet: large advance (possible void), 19-19.7 feet: clay filled
20+ chay Ried broken rock fractures -
; Yo, 5, Wa, =505
S), Op,
—Clay filled 3
E Ho, 5, Wa,
E é}g'y?iﬁéd - color changes to light gray (N8 dry; N4 wet) X
3 [20) 04 o G -
5.0 o, 10, s,
1 ‘
Slight
e 500
F |IR3
4 |20 . . .
50| 9% o, 25, - 28,8-29.2 feet: fossiliferous zone about 1 inch
30- "O;’ Ro, thick -
o o Wa, - 30.5-31.5 feet: vertical fractures - 595
; Cuayfitea{ | -
L 8';" A | LIMESTONE (micrite) with shale interbeds; gray to
Lo, 15, light gray (N7); fresh; medium strong; thin to thick =
5.0 [Wea, Sm, - 33-34 feet: healed vertical seams -
5 50 94 IOp
35 4 Lo, SO,Wa, 3
s e, - 35-36 feet: zone of calcite vugs
Ro, Op = 590
F [R3 -
50 1
46 50 94
40 3
=585
™ Mo, 10, -
fa, VT,
Op =
5.0 3
7 50 96
45+ =
; -580
; F RS "~ IWESTONE (micrite) with shalé interbeds; iight ]
gray to very light gray (N8 dry); no observed fossils -
E or vugs; thinly bedded, locally bioturbated
8 5.0 86 [ Wo, 10,
5.0 a, 8!, Op! 3
50+ | o, 0, St,
Sl, Op - 575

Page 1 of 3



ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

Project Name and No.: NuStart - Bellefonte COL Proiect: 6468

AMACTEC

61299
T

ROCK LOG - Boring No.

Willizm Lehis & Associates, Inc.

= 3 =
“% = 2 ? ? s 5 o
£ S § a E %) 5 2 *E éé‘ g’ %r\
Blc| 8125 eag2l8488 |3 5%
[ 3 @ © =T RN ] 2= ol = o4 f ) ¥
gl |2 |2|6|el|SpYco | o Lithology Remarks
Uo, 60, -
5.0 2 3
19 55|68 Rg'yor: gg’ - 53.8 feet: Possible ripup structure
55+ va, S, Ti
E R3 =570
F 1o, 30, -
fa, St,
Op =
310 g_g 94 Ve Jo -
60- ’ a, Ro, Ti - 89.4 feet: vertical joint
- 565
bo, 5, Wa, Al micrite contains 0.2-0.4 feet thick wackestone -
F-Ro, 5?‘;: | intervals
Q, 9, . 5 )
50 . T - 62.5-62.8 feet: zone of fossils down pressure 500 psi,
11 %5] 98 Fluid return good down &
65 : to 77 feet, dark brown
. ) = 560
FRs Shale beds relative dip 15-25° 3
312 (291100 -
70 3 - 69.5 feet: bioturbation in micrite -
=555
i - 72.5-74.8 feet: intervals of caicite vugs ]
: 5.0 -
13 5.0 94
75 3
E = 550
_ F R o 05| | CWIESTONE (imicrite) wifh fhin shale erbsds, :
Cop light gray to very light gray (N7 to N8); shale beds 77-103 feet: lost
o, 0, Wa, have moderate reaction to HCL; fossils not circulation fluid with 3
14 5.0 02 ?; nga abserved little to no return 3
5.0 5 op
80 < o, 70, 3
fa, Ro, Ti 545
B =
R2 ]
115 |22 100| 1o -
85- ' R3 :
o, 2\5/,
_ a, VI, 4
F ] op 540
316 1 231100) |R3 -
90 4 3
E = 535
: | LIMESTONE (micrite) with thin to medium thick 3

Page 2 of
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ROCKLOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

Project Name and No.; NuStart - Bellefonte COL Proiect; 6468}2’61299

ZMACTEC

WA ROCK L.OG - Boring No. B-1033

William Lettis & Associates. Jnc.

= -
E [&] =
3 = 2 NENE 3
sl gl ¢la|2 80 8E |E8 | D
Gl 2| 8|25 (51852848813 _
ClZ | 2ix|z |alelE5R88 | & Lithology Remarks
shale interbeds; very light gray (N8); fresh; medium
5.0 strong to strong; no fossils observed
17 G 100 R3
95 -
- shale interbeds sub-horizontal
; 5.0 R3
< 18 £g|100 {0 . }
. R4 - 99'—101, f_ee't and 102.4-102.7 feet; prominent
100+ vertical jointing, open and helaed
419 2_8 100 R3 103.5-106 fe?t:
moderate fluid return,
105+ medium brown
] |~ LIMESTONE (micrite) with thin shale interbeds, | 106-116.5 feet: Good
light gray (N7); shale interbeds horizontal to fluid return, medium to
stb-horizontal; no signs of vertical joints dark brown
i 20 .2_8 100 R3 - 107.7 feet: vug
110+
- 112.6-112.6 feet: bioturbation
5.0 R3
3 21 50 100 to
: R4
118+ - 115 feet: fossiliferous zone ~1 fest thick (possible
Packstone)
E ' 116.5-121.5: Lost fluid
return and did not
; R3 . recover
EPoN g_g 100 o - 118.3 feet: vug
1 20 R4
E Boring terminated at 121.5 feet
NOTE A: Water level data
Date - Depth (below ground surface)
6/13 - 17.2 feet
125 4 6/14 - 17.4 feet
130+

Page 3 of
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SOIL LOG_MFC_WLA REVISED BELLEFONT 03-19-07.GPJ WLA.GDT 4/24/07

Project Name and No.:NuStart - Beliefonte COL Project; 6468061299

WA

Wiltiane Letns & A:

YMACTEC

SOIL LOG - Boring No. B-1034

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ HQ core (3.8") 1532442.6 N; 629037 E 249.5 feet
Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) | Ground Water Depth | Date Started
MILLER (Bilbrey) / CME 750/CME 85 622 feet See Note A 6/22/06
Sampiing Method Borehole Inclination Logged by Date Completed
Split Spoon/ HQ core Vertical K. KRU 6/26/06

- = % Iy
g gl %f/ 50
] et =L . & . g < .
= 8| o 8 | =|2 Reviewed by / Date D¢ 5-9.q / (‘2\@\} b
g Sl ag €| E| = IS
£s3 El o=l g | 4 8 @ 5
slele| teieg | 8| =7 T
HEEAREER TR Fo %8
|8l |22 |a8iE| 8| s 38 ; s
w6 | OB |xEl 2| |06 02| g Lithology 00 Remarks
03 cH CLAY with sand, brown (7.5 YR 4/4)
E to dark yellowish brown (10YR 4/6), E
SPT 7 dry to moist, stiff, few clast and E
_ 1 g 18 organics §~620
3/t 2|, 2
3 2 E
5 3 5 - 4.5 feet: sand content decreases E
E (some), color is yeliowish brown £
3 (10YR 5/8), few manganese oxide
7 | 6188 . _ . B4 3
1/1SPT} 43 | 18 CLAY, dark yellowish brown (TOYR
ER T 446), dry, very stiff to stiff, trace 615
E manganese oxide
h SPT 7 | 6130 - 8.5-9feet: no clasts, some .80 _
/10s | 8 |18 Aoganies N
10 5 CLAY, yeliowish brown (10YR 5/6) to E
dark yellowish brown (10YR 4/6),
E moist to dry, medium stiff, trace 3
SPT 7 manganese oxide, trace organics E
E 5 3 (156 gooy - Presence of organics 12.1 E 510
5 " 7 sandy CLAY, yellowish brown (10YR™
3 5/5), moist, medium stiff, rich in E
3 manganese oxide E
3 P 25/1" i 1 608.0 14.0 | Auger and SPT refusal at 14 £
6 feet. Continuation of
E borehole description on rock
164 o 3
E g. :
3 £ 605
204 ]
; 600
25
3 - 595
303

Page
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ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/13/07

Project Name and No.:NuStart - Bellefonte COL Project; 6468061299

AMACTEC

William Lewls & Associdles, Inc,

¥
4

ROCK LOG - Boring No. B-1034

Drilling Method Boring Location Coordinates; AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ HQ core (3.8") 1632442.6 N; 629037 E 249.5 feet
Drilling Contractor (Drilier) and Rig Elevation (Datum NAVD 88) { Ground Water Depth | Date Started
MILLER (Bilbrey) / CME 750/CME 85 622 feet See Note A 6/22/06
Casing Size and Depth Borehole Inclination Logged by Date Completed
L HW: 4.5 inch O.D. / 14 feet Vertical K. KRUG 6/26/06

v AN
/fo///f‘f/%%w s
- BNCE 21T ™
& 3 o z |2, = Reviewed by / Date D 5 ¢ b f 3 /
& g ;b a 5 ls & £ |2 2 3 g
e Bl SE |EE€ | D =
T8l C|5|5185 2843583 £3
Rl )2 ]|aes5E5858 |06 Lithology Remarks mE
18 LIMESTONE (wackestone); medium dark gray
1831 2.0 20 |SWIR2 _(.':M)" slighily weatheleij_; ive_al: _____ 15-26 feet: poor to little £
i LIMESTONE (micrite) with interbedded calcareous fluid return =
o shale and occasional wackestone beds; micrite is
E op' medium gray (N5) and shale is black (Gley 1, =605
5.0 2.5/0); slightly weathered to fresh; weak to medium 2
2 50 92 |SW strong; shale is laminated, nonplanar and indistinct,
" ’ spaced 0.001 feet apart; ~20% shale -
20 - -156.6-28.6 feet: shale beds are non-planar :
- 16.8-17 feet: wackestone layer
- 19.3-19.5 feet: wackestone layer -
< =600
33 |22 1100 i ]
5.0 - 23.2-28.6: rip-up clasts -
25- -
F =
- - 595
47 3
4 %4 | ] BFEAElIl A e
E 5.0 LIMESTONE (wackestone) with interbedded shale; -
3 fresh; medium strong; shale wispy, undulatory ,<
0+ 0.001 feet thick, spaced 0.001 feet apart; -
calcite-rich 3
o [ (A A R e e I A I = 590
E LIMESTONE (micrite) with interbedded calcareous
5 -g—g 100 shale; fresh; medium strong; shale is planar, 33.2 feet: Unconfined
E : globular shaped, < 0.01 feet thick spaced < 0.2 fest Compression with
35- apart Stress/Strain Test
E Uo, 65, - 35.3-35.7 feet: wackestone bed
a, Ro, Ti %
; lo, 85, : 585
& Ro,Ti - 35.7-38.1 feet: shale is globular shaped
6 |23 100
40 - 39.1-43 feet: shale beds become more planar
. - 580
T 7 823|100 LIMESTONE (micrite) with interbedded shale; -
. 5.0 fresh; medium strong; 10% shale -
45 -
F - 45,5-48.2 feet: shale is calcareous . :
- 43-45.5 feet. shale becomes wispy, interwoven ii.:hfziest.(;er;rglgeraphlc
E with limestone PET-1 034F) 575
. 50 - 46.2-53.3 feet: shale is wispy, non-planar and <
8 5—0 100 0.01 feet thick, spaced < 0.3 feet apart ]
50 - -
E =570
E 5.2 . 3
9 |==]100 - 53.3 -54.4 feet;_shale becomes < 0.01 feet thick

Page 1 of 6



ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/13/07

Project Name and No.:NuStart - Beliefonte COL. Proiect: 6468

Wizt

William Lelis & Associales, lac.

#MACTEC

299

ROCK LOG - Boring No. B-1034

=] e
o> (&) 2 |2 =
g 13 |2 R
=182 |8l 0 BE |28 |3
Gl<| 8123 858 cl8488 |3
al 3 © - e sVl E28 20 @ Lith
¥ | | R |2 | Bles|S5pgaa | o ithology Remarks
5.0 . with rip-up clasts .
55 7 - 54.4-60.7 feet: shale beds become undulatory 54,58 feet: Uncanfined
F Ir3 -: and interwoven/globular and faint with < 0.1 feet Compression with
LT thickness spaced < 0.1 feet apart Stress/Strain Test
T - 56-249.5 feet: no fluid
o return
4.9 r
10 50 98 =
60 =-
L 60.3 feet: Unconfined
-l -60.7- 66.6 feet:. shale becomes more planar Compression Test
1
=
E 5.0 o)
| 11 575|100 --_
65- -
F [R3 =
i LIMESTONE (wackestone) with interbedded
] calcareous shale; fresh; medium strong; shale
E 5.0 = L. beds are non-planar, very thin with spacing < 0.01
12|50 = \feet; calcite coating of wackestone; ~35% shale
- LIMESTONE (micrite) with interbedded shale;
70+ i fresh; medium strong; 10% shale
1
]
Ean | LIMESTONE (micrite) with interbedded calcareous
_ shale; fresh; medium strong; shale beds are
E 5.2 - non-planar; 35 % shale
13 50 100 I B
E ‘ |
75- ==
F |R3| [r
: - 73 feet: decrease to 10% shale, shale becomes
E 0 wispy, thin and spaced < 0.2 feet apart
T
= |
21432 08 o
1 -~ 79-80 feet; shale becomes more bedding defined,
80+ : rip-up clasts of limestone common, fossil rich
- - 80-82.4 feet: shale becomes wavy, wispy
-: - 81 feet: Increase in shale content to 40%
L]
.
; s - 82.4-82,5 feet: calcite righ in-fill
15 4.9 96 -: ~ 82.6-86.4 feet: heavily deformed bedding, shale 83.2 feet: Unconfined
3 5.0 I thickens to < 0.2 feet bands, wavy, non-planar Compression Test
[ 1
85 o
[T
F |R3 r
E : LIMESTONE (micrite and wackestone) with
) interbedded calcareous shale; fresh; medium
3 4.9 LT strong; 10% shale
51650 97 = - 86.4-95.2 feet: shale is calcite-rich, wavy and
: wispy, and spaced < 0.2 feet apart
90+ - - 88.5 feet: calcite-filled vug, 0.2 x 0.25 feet
:
]
|
. L
17|21 1100 =

1 Elevation
(feel)

- 565

- 5565

Page 2 of



ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/13/07

Project Name and No.:NuStart - Bellefonte COL Proiect: 6468061299
2R

ZMACTEC

1744

Whilliam Letis & Assotiates, e,

ROCK LOG - Boring No. B-1034

5 -
=) &) 2 |2 =
3 = o S |55 | 2 &
B |82 5| el5% 218082 |8 53
Qlg|e ||z |62l 3BYas | o Lithology Remarks e
50 LIMESTONE (wackestone) with interbedded
95+ calcareous shale; fresh; medjum strong; thickness =
R3 < 0.2 feet, spaced < 0.3 feet, 30% shale -
=525
; - 96.2-98.9 feet: shale beds thicken and are -
18 100 globular
100+ -
E 101.6 feet: fossiliferous - 520
719155 94 1
105+ -
R3 3
_ _ =515
: 53 LIMESTONE {micrite and wackestone) with 3
20 | == 1100 interbedded shale; fresh; medium strong; 40%
E 5.0 .
shaie
107 - 107.5-113.3 feet: shale density increases as 3
non-distinct interwoven bands; 0.01 - 0.2 feet thick, -
space up to 0.2 feet 510
E 5.0 . 3
221151100 SHALE with interbedded limestone; fresh; medium 3
strong; approximately 30% micrite . ) '
115- LIMESTONE (wackestons) wifh IMerbedded | qamrioaic oo "o
R3 calcareous shale; fresh; medium strong; shale is Stress/Strain Test -
non-planar and undulatory; 35% shale
E - 114.6-126 feet. shale is globular with < 0.01 fest - 505
; thickness and spaced < 0,1 feet apart, rip-up clasts -
oo |48 o7 common
E 5.0 :
120 -
=500
; 23 50 100 -
125+ 5
R3 - 126-132 feet: shale beds becoms wispy and less 3
globular - 495
] 24 50 100 -
130+ 130 feet: changed
_______________________ driliing rig to CME 85 -
; LIMESTONE (wackestone) with interbedded 490
3.1 calcareous shale; fresh; medium strong; ~25%
325)5% 87 R3 shale; occasional rip-up clasts -

Page 3  of



ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA GDT 3/13/07

Project Name and No.:NuStart - Bellefonte COL Proiect: 6468061299

ZMACTEC

William Lettis & Associnies, Ine,

5 -
= O £
8 < 2 218515
£ S “S g E ) 22 § £ %*;i )
& = % g g § Hgl 2 § o § § %
Q|| =2 |B|ed|5 B ad | & Lithology
135- == 1 1 N N
k :- LIMESTONE (micrite), Grey (5YR 5/1), fossil-rich,
5.5 - interbedded with wispy calcareous shale spaced
<26 50 - ~0.01 feet apart
_= - 137.5-143.5 feet: calcite vugs common (0.01 x
. 0.01 feet)
T
140+ oo
]
347180 T
5.0 -
[ 1
] =
ma " [IMESTONE (packstone and wackestone); fresh;
145+ - medium strong; with minor interbedded shale;
I calcite~rich; 10% shale
4.4 L - 144.2-144.9: caicite-rich
12850 o - 144.9-145.4 feet: shale beds wispy and 148.9 feet: Unconfined
. undutating compression with
] - 145.4-147.2 feet: 3 shale beds spaced ~0.4 feet Stress/Strain Test
A L apart .
150 ] |1-147.2-149.5 feet: shale beds occur in groupings |
- \every 0.5-0.7 fest with wispy < 0,002 thick layers |
T lassociated with rip-up clasts /
g 09 |20 . LIMESTONE (wackestone) with interbedded
5.0 :- calcarecus shale; fresh; medium strong; 25% shale
E = - 149.5-154.5 feet: shale density increases
: T
155- rr) - 154.4-154.7 feet: shale bed
-.l. - 154.5 feet: decrease to 10% shale
1
5.2
- 30 s I
Saun - 154.7-168.5 feet: shale occurs in groupings
E E' spaced 1-2 feet apart with beds < 0.01 feet thick,
160- o wavy to wispy and undulating, size of calcite
- in-filled vugs increases o 0.01-0.1 feet
-
1
]
: 4.8 o
31155 ::
]
1
-
165 T
E ——
5.1 1 - 167-168.6 feet; shale beds become more planar
4 32 ﬁ : and start to thicken to 0.01-0.2 feet, fewer rip-up
' X clasts _
T interbedded LIMESTONE (packstone)and
E = calcareous shale; fresh; medium strong; 45% shale
170+ o
1
L - 168.5-174.5 feet: shale beds thicken to 0.2-0.4
b feet, more pianar, limestone is calcite-rich, shale
q33 = color changes to very dark gray (10YR 3/1)
e
1T
1

ROCK LOG - Boring No. B-1034

Elevation

(fest)
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Project Name and No.:NuStart - Bellefonte COL Proiect: 64680{‘61 299
VAN

ZMACTEC

WA ROCK LOG - Boring No. B-1034

Willian Lenis & Asseciates, Ine.

] =
= O 2 |z =
Bl sl 1 8le] sk |28 3 5
o [} =) = =X b= R S =
1318|2528 512828 |8 Lithol e
il | K8 mE-|D|aa 00 U] ogy Remarks
F |R3 0 70 -174 feet; decrease in shale density (15%) and
1754 E/vé Sm thickness (0.1 feet thick) -
- 174-176.2 fest; healed joint structures present
5.3 - 174.56-175 feet: shale bed 3
4 34 |z 100 445
] " [IMESTONE (micrite) interbadded with calcareous 1
shale; micrite gray (5YR 5/1); fresh; medium
180 strong; shale becomes groupings of thin, planar, 3
0.01-0.1 foot thick beds spaced 0.02-0.1 feet apart; 3
5.1 45% shale
4 35 o 100 - 44
F |R3 ]
185+ -
236 (2%l00| | | ER|) | Frmsmmsimieie e e e 435
5.0 o, BO, LIMESTONE (alternating micrite and wackstong)
\Wa, Ro, Ti with interbedded calcareous shale; fresh; medium =~
| strong; 40% shale 3
190+ 3
53 SHALE with interbedded limestone (micrite) beds;
337 |59 100 shale color returns to black (Gley 1, 2.5/0); fresh; - 430
’ medium strong; micrite beds are planar 0.01-0.1
feet thick with spacings < 0.01 feet; 80% shale
C ______________________ =
F IR3 L_SHALE with interbedded limestone (micrite and
195 wackestone); fresh; medium strong; 55% shale 3
4.7
238 (=592 | { H|| | lsmsrmeem—m—m— e e e =425
5.0 SHALE (calcareous) with interbedded limestone
K (micrite); fresh; medium strong; beds massive and 3
| disturbed at edges; 60% shale E
200+ -
339 |22 1400| F |R3 420
205+ 3
. 205.5 feet: 3
4.9 = Petrographic Analysis
2405|988 F |R2 = (sample PET-1034C) 415
o=
. LIMESTONE (micrite and wackestong) with ]
E - interbedded shale; fresh; medium strong; fossil -
o rich; 20% shale
210+ i) . . - -
- - 207.8-211.1 feet: alternating micrite and
E_E wackestone, shale heds are wavy, non-continuous, -
| 4.2 CroT and heavily disturbed,; 3
41150 82 z-E -211.1-212.1 feet: prominent shaly zone, 70% 410
:_:_: shale -
s - 212.1-224.3 feet: micrite with interbedded shale,

Page 5 of



ROCK LOG_MFC_WLA_REV BELLEFONT 02:21-07.GPJ WLA.GDT 3/13/07
Project Name and No.:NuStart - Bellefonte COL. Proiect: 6468061299

ZMACTEC

ROCK LOG - Boring No. B-1034

William Letis & Associales, Ine,

.‘5{ =
‘%’: 8 24 g ? I 5 o
Slsl8|lalBlel.olBlE £ |8 g
HEERE AR G P A )
PlE |z |=|2 (6|50 a0 |8 Lithology Remarks e
F |R3 some packstone and wackestone interbeds; shale
215+ is thin and globular; occasional fossil-rich units
42 | g5 (100 405
E - 217.5-218 feet: pacistone interbed
220- 2
| ; 4.9 ]
‘ 43 | 551 94 400
1 E
| ; F IR3 ==l | e T e e e e e
205 SHALE with interbedded limestone (micrite); fresh; .
C | medium strong; limestone is interwoven in
‘ non-planar layers with thicknesses 0.1-0.3 feet and
| E v _g_% 58 spacings 0.01-0.2 feet; 55% shale 305
230- e -
— - 230.1-231.9 feet: wackestone with thin shale
“ interbeds
5.2
345 |57 (100 R3 - 231.8-236.8 feet: micrite with interwoven, -390
non-bedded massive shale; bands have no distinct
boundary
F ]
235+ -
5.0 R2 236.3-236.8 feet: Pyrite nodul ]
446 |77 48 to C 206,050, C TRt FyTie nodules - 285
5.0 R3 LIMESTONE (micrite) with interbedded shale;
E fresh; medium strong; shale is wispy to thick; -
calcite infill; 15% shale; minor wackestone 238.2-239,6 feet: 3
= pieces, possibly
240 - induced by drilling -
5.4 - 242.2-247 8 feet: shale beds are thin to wispy,
| q 47 50 100 R3 discontinuous and undulatory, spaced 0.01-0.3 feet : - 380
‘ k ' apart, calcite infilling more common 3
D
I F - =
! 245 -
| 47 - 247 feet: calcite vugs 0.1 x 0,01 feet common
‘ 448 |74 | 93 R2 . . - 375
| 5.0 - 247.8-249.6 feet: shale beds become thicker 947 4 feet: Unconfined
3 (0.01-0.1 feet) with spacings of 0.2-0.3 feet, less Comrecs noontine
calcite ompression with
Stress/Strain Test 3
250 - Boring terminated at 249.5 feet -
NOTE A: Water level data -
Date - Depth (below ground surface) 3
6/25 - 14.8 feet . 370
6/26 ~ 14.7 feet
- 6/29 - 14.9 feet 3
8/18 - 12.6 feet

Page 6 of 6
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ZMACTEC

Project Name and No.:NuStart - Bellefonte COL Project; 6468061299

William Leuls & Associates, Inc.

SOIL LOG - Boring No. B-1034P

Prilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Rotary Wash/HQ core (3.8") 1632441.2 N, 6290463 E 31.3 feet
Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) | Ground Water Depth | Date Started
MILLER (Bilbrey) / CME 75 621.7 feet See Note A 717106
Sampling Method Borehole Inclination Logged by Date Completed
No sampling Vertical . KKRUG 7m0e |
Ay o
: = 7y A NG ey iy
E; g|E /ZZ«/’%%%M i aaada
< 3 2|2 . DCC (%1
g 8ies g1z 2 Reviewed by / Date ooy
el P8l 18|38 5]y g
clel el o9 2 R85 55 PN
BBl E| 82|85 8 512|258 83
‘; 8158|252 52|8|5|62| er Lithology 00 Remarks we
E -620
5; Refer to borehole B-1034 (located 8
E feet away) for the soll profile E
E 615
104 -
-
f 610
- 608.4 133 3
‘ :5605
203 3
; 600
253 :
E E
E -
3 595
30~ Page 1 of 1



ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA GDT 3/12/07

Project Name and No.: NuStart - Beliefonte COL Proiect: 6468061299
IMACTEC ROCK LOG - Boring No. B-1034PS
Willjam Lenls & Assocares, fnc.
Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Rotary Wash/HQ core (3.8") 1532441.2 N; 629046.3 E 31.3 feet
Driling Contractor (Driller) and Rig Elevation (Datum NAVD 88) | Ground Water Depth | Date Started
MILLER (Bilbrey) / CME 75 621.7 feet See Note A 7/7/06
Casing Size and Depth Borehole Inclination Logged by Date Completed
PVC: 4.5 inch O.D / 13.25 feet Vertical oy K. KRUG 7/7/06
Sy e 3TV
5 S S
o 3 > | £ Reviewed by / Date DSC a-{%-q /
@ < 2 5 |55 | S =
i’ o 5 [} B %’ o & é %“S_ % S
o= o = @ g
AHE I IR B IR Y
Q2 I glx| 2|6 28 EE3ES | & Lithalogy Remarks m=
; LIMESTONE:; alternating packstone and micrite -
57 R2 with calcareous shale interbeds; micrite is gray 13.3 to 21 feet: Limited
154 1 50/ 90 |SW]to o maior (5/N) to reddish gray (2.5YR 5/1), packstone is fluid recovery to 21 feet
R3 Fiscorinuily bluish gray (Gley 2 5PB 5/1) and shale is black 4
E recorded (Gley 1 2.5/0); slightly weathered to fresh; weak fo
medium strong; shale beds are non-planar, wavy to - 6805
globular and thin, spaced 0.1-0.2 feet apart; rip up
E clasts at 13.3-14.4 feet
ER) 5.0 100| F |R3 - micrite dominant, packstone 0.05-0.1 fest thick 3
5.1 every 0.3-0.6 feet 3
20
LIVESTONE (mioita) with calcareous shale 215125 feat: good 600
A | interbeds, micrite is reddish gray (2.5Y/R 8/1) and 3
: 50 P-S shale is black (Gley 1 2.?/0); fresh; medium strong P-S analysis was ]
33 50 100| F |R3 - 21.4-26.4 feet: shale thickens to 0.01-0.1 feet, conducted over the
05 ' semi-planar, rip up clasts iength of cored section E
E - 26.4-28,4 feet: shale becomes massive and - 595
wispy, 0.001-0.2 feet thick, rip up clasts abundant 3
4 4 53 100| F |R3 - 28.4- 30.3 feet: shale spacing increases to -
4.8 0.1-0.2 feet between layers :
30+
- 30.3-31.3 feet: packstone layer
Boring terminated at 31.3 feet - 590
| NOTE A: Water level data (from B-1034) 3
Date - Depth (below ground surface) -
35 6/25 - 14.8 feet
E 6/26 - 14.7 feet =
6/29 - 14,9 feet : 3
: 8/18 - 12.6 feet 585
40- 3
= 580
45+
=575
50- 3
- 570

Page 1 of 1
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HMACTEC

Project Name and No.:NuStart - Bellefonte COL Project; 64§§961299

SOIL LOG - Boring No. B-1035

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ HQ core (3.8") 1532549.5 N; 6291129 E 171.1 feet
Drilling Contractor (Drilier) and Rig Elevation (Datum NAVD 88) | Ground Water Depth | Date Started
MILLER (Upchurch) / CME 85 616.1 feet See Note A 8/2/06
Sampling Method Borehole Inclination Logged by Date Completed
SPT Vertical ) J. Hoeft 8/56/06
7 D e
g slg /M.fgww SAPe7
o :‘/ -t £ - s o
1| & vg s ié/ £ Reviewed by /Date _ [3( 3~12-07
£ = “8 £ e s |3 g > | @ 5
HEEIR I N AN D B
glelelgeiedie|8|s|2|58 ¥
Sls| 5| 88|88 E|8 || £ |3 X i e
o| ¢ |58 & 2| F |0 |5 |62 a9 Lithology 0.0 Remarks
0 E CH CLAY, reddish brown (5YR 4/4), dry, E
E very stiff, few limestone gravel and 2
10 organic matter (Fill) - 615
SPT 14 |84 ]
3 1 : 614.0 21 E
E 16 CH CLAY with sand, yellowish brown E
i Jlspr| [ 50/ (10YR 5/6), molst, very stiff, few 3
5 10 |14.4]21.3 26 G8z manganese nodules 3
14 8119 42 E
CH CLAY, yellowish brown (10YR 5/6),
5 3 moist, stiff 3
i /ISPT 58/ 3
E 3 [7.2]23.4 GSZ £
E 3 5 35 ;—61 0
d
E 8 . . E
4 /IsPT - 7.7 feet: becomes mottled with gray E
/74 | 12 |156 | 8976 _ (8/0) and pressure faces — 2
9 CH - 8-8.5 feet: weathered limestone | 3
soso_\ Qravel withinclay layer | o8 g
10 GC graveliy CLAY, yellow (10YR 8/6), E.
1 /lsPT) 25 1, moist, very stiff, gravel is weathered :
3/ 15| 45 limestone
30/2 clayey GRAVEL, yeliow (10VR &/6),
3 moist, very dense, gravel is E
3 weathered limestone £
IZISFTI 35 2.4 erec fime :
i (s 3
E SPT refusal at 12.6 feet.
601.8 143_| Auger refusat at 14.0 feet. [
15 E Continuation of borehole E
E description in rock log. E
Advance boring by washing £
E to 14.3 feet and set PVC 3
casing before HQ coring.
204 -
3 E 595
25+ E
30

Page

1 _of 1
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#MACTEC

Project Name and No.: NuStart - Beliefonte COL Project; 6468061299

W

Wittiam Leuis & Associates, inc.

ROCK LOG - Boring No. B-1035

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ HQ core (3.8") 1532549.5 N; 6291129 E 171.1 feet
Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) | Ground Water Depth { Date Started
MILLER (Upchurch) / CME 85 616.1 feet See Note A 8/2/06
Casing Size and Depth Borehole Inclination Logged by Date Completed
PVC: 4.5 inch O.D/ 14.3 feet Vertical J. Hoeft 8/5/06

AL B e
G i 3 TV
n e ‘2 o 1R (47
= 3 o > lz. | E Reviewed by / Date DSC 5% ¢/
{d] = & =] =206 2 c
cls|8(g|8|eln8E 0 % 5
S ZI8|2|5|5155 2 8a88 1% 53
Qg x| = |2|a|e8]35R3048 | O Lithology Remarks Ehs
e ; Advance boring by
1.4 SW LIMESTONE (micrite) with calcareous shale '
153 1 195 84 | g |R3 interbeds and occasional packstone beds; micrite washing to 14.3 feet
is medium gray (N6), packstone is medium blueish and set PVC casing 600
gray (5B 5/1) and shale is dark gray (N3); fresh to before HQ coring.
’ slightly weathered; medium strong 14.3-37 feet: Fluid 3
| return good
o |81 100 - 14-30.7 feet: shale is 0.01-0.15 feet thick, wavy -
- 5.0 and planar beds, visible rip ups
20+
F |R3 - 595
FBj, 5, Wa, 3
I, O/Ti
5.1 & %r‘é’a’ A -
.1 A |
3 50 100 2
254 -
- 590
E 26.48 feet: Unconfined
Compression Test
48 3
24050V ]
30+ ‘ -
F |R3 o, 85, " [IMESTONE (micrite) with calcareous shale - 585
a, 81, Ti interbeds; micrite is medium gray (N5), and shale 3
is dark gray (N3); fresh; medium strong; strong HCI
5.1 reaction 3
5 29 100
- 30.7-41 feet: shale is <0.02 feet thick with -
35+ spacings of 0.02-0.5 feet, wavy, stylolitic features £
=580
’Bl.a 0 37 feet: fiuid return 3
5.2 i reduced significantly -
6 50 100 pineralization
40 -
r |rs 40.27 feet: Unconfined
- 41-52.8 feet: shale is hairline thin, mainly stylolitic | Compression Test - 575
5 pressure solution features 47 feet: No fluid return £
51 to bottom of boring 3
37 |52/ 1
45+ 4
- 570
52 3
8 |55 (100 ]
50 -
F |R3 - 565
E 5.0 - 52.8-60 feet: shale is hairlline to 0.03 feet thick -
9 [ 199 with spacings of 0 05-0 5 feet_wavy_rip ups visible

Page 1 of
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WA

A
Witliam $.ettis & Assoeintes. [ne,

Project Name and No.:NuStart - Beliefonte COL Proiect: 64682 299

AMACTEC

ROCK L.OG - Boring No. B-1035

Elevation

(feet)

5 -
slel8lg|2 8l.03E 223
Els|g|e|8|22g Elegsg | 3
Ele |2 |2 |0lefjSb35a | o Litholagy Remarks
5.0
55
; 5.0
| 5D 100
80+ - 60-75 foet; shale Is 0.01-0.1 feet thick with
spacings of <0.5 feet, wavy
; 97
65 -
; 5.1
| 50 100
70+
72.28 feet: Unconfined
481 oo Compression Test
5.0
757 - 75-87.3 feet: shale is <0.1 feet thick (average is
E 0.01 feet) with spacings of 0,05-0.4 feet, wavy
E 43
; 50| 86
80 -
; - 81-85 feet: general absence of (<5%) calcareous
: shale interbeds
. 5.3
43 100
85 o, 80,
W, Si, Ti
E 52| gq o, 70, | LIMESTONE (micrite) with calcareous shale
53 a, 81, Tl interbeds and occasional packstone interbeds;
micrite is medium gray (N5), packstone is medium
90- bluish gray (6B 5/1) and shale is dark gray (N3);
fresh; medium strong; average packstone interbed
Ho, 90, thickness is 0.1 feet; rip up ciasts and visible
; We, LTI fossils
- 88.2-80.2 feet: packstone interbed
5.3 - 90.2-101 feet: shale is < 0.1 feet thick with
5100 spacings 0.03-0.3 fest, wavy

Page 2 of
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Project Name and No.:NuStart - Bellefonte COL. Proiect: 6468?99&1299

AMACTEC WA, ROCK LOG - Boring No. B-1035
Willin Leliis & Associates, Luc.
~| |3 s e
3 = =y £l1gg | 5
clsl18ie|2 8l.0BE |52 | 8 g
55528 52828000 3
Bl ||| 2|alelER3aa | O Lithology Remarks we
95+ =
[T |
_ = - 520
L
- ]
-
145 |50 ]
5.1 -
A
100+ L
(11
R3| oo ' , : 515
LT - 101-105 feet: shale rich section, shale is 0.05-1.0
- O feet thick with spacings of <0,05 feet interbedded -
50 :_ with packstone, prominent rip up clasts
e 1 =
: 5.0 -~ 1
105- = , . . 4
- - 105-111 feet: packstone with shale, shale is
5 0.05-0.1 feet thick with spacings of < 0.3 feet, rip - 510
= up clasts
e
%-% :- - 108 feet: visible fossils and rip up clasts 3
- . = -
110+ :- :
E R3 -: - 505
[
]
1
4.8 : - 113 feet; hecomes more micritic; packstone sfill
5.0 o present .
115- o ]
LD
[T =500
E e
-
E 52 Eis
E 5.0 o .
L1
120+ L -
1
kE R3 T -495
L] - 122.2-124 .4 feet. packstone with shale, fossils,
5.1 = and rip up clasts -
5.0 -
-
125- o .
T
- - 480
K -_
oL - 124.4-132 feet: shale beds are < 0.01 feet thick, 3
5.0 5 wavy and irregular with rip up clasts -
'5"—0' -
-
130~ T
R3 b - 485
E s I O Y
o LIMESTONE (packstone) with calcareous shale
— - interbeds; packstone is medium bluish gray (5B -
L] 5/1) and shale is dark gray (N3); fresh; medium J

Page 3 of 5
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Project Name and No.: NuStart - Bellefonte COL Proiect: 6468061299

ZMACTEC

William Lentis & Associates, Inc,

ROCK LOG - Boring No. B-1035

Elevation

{feet)

-E; =
2 2 2 g g€ | 5
2l s 8o 2|8l,p Bl £5 |5
Bl 8|2 5186% 218488 |3 .
il |x |2 |Bef|38588 |0 Lithology
50 strong; pressure solution features
135+
3 4 |~ LIMESTONE (micrite) and caicareous shale
32615598 inferbeds with packstone beds; micrite is medium
’ gray (N5), packstone is medium biuish gray (5B
140 - 8/1) and shale is dark gray (N3); fresh; medium
strong; shale is < 0.03 feet thick with spacings of
<0.05 feet
| LIMESTONE (packstone); packstone is medium
E o7 51 1 bluish gray (5B 5/1) and shale is dark gray (N3);
n 5.0 00 fresh; medium strong; pressure solution features;
sections of calcareous shale are 0.3-1.5 feet thick
145+ - 142.2- 150 feet: no shale, all stylolitic pressure
E solution features
’ 5.0
328 50 100
150+ ) ] .
- 150-160 feet: packstone with shale interbeds,
E spacing varies from 0.05-0.5 feet
joo|$8les| | | E=®)| | L____
. LIMESTONE {micrite) with calcareous shale
155 7 | interbeds:; shale is dark gray (N3), micrite is
™ medium gray (N5); fresh; medium strong
- 164-165 feet; calcareous shale ~30% of rock
k 4.8 mass
130 50| %
160+
; 5.3
331 49 100
165 - P T
SHALE (caicareous) with interbedded micrite;
shale is dark gray (N3), micrite is medium gray
(N5); fresh; medium strong; planar bedding; micrite
beds are thinly bedded (<0.1 feet thick); 35%
E 46 micrite
| 32 54 91
170+

445

Boring terminated at 171.1 feet

NOTE A; Water level data
Date - Depth (below ground surface)
8/3 - 9.4 feet
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Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

JMACTEC

X
William Letls & Assaci

L Inc

ROCK LOG - Boring No. B-1035

B -
= 3] =
@ < o 2 8¢ | 5 g
HIERNEEE ZIE 152 @ B
= G 2 £ 158 2 T o
ARG PR 55
ol &lel2|gl8 5188588 Lithology Remarks HE
8/4 - 11.6 feet 3
175 8/5 - 11.5 feet 3
: 440
180+ 3
k - 435
185+ =
E =430
180 -
3 ~425
195 - =
E =420
200 3
E =415
205 4 =
E -410
210+ -
E -405

Page 5 of 5
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Project Name and No.: NuStart - Bellefonte COL. Project; 6468061299

ZMACTEC

William Leltis & Associates, Inc.

" SOIL LOG - Boring No. B-1036

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ HQ core (3.8") 1532263.9 N: 628856.1 E 55.3 feet
Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) | Ground Water Depth | Date Started
MACTEC (Akins) / CME 45 625.2 feet See Note A 7/7/06
Sampling Method Borehole Inclination Logged by Date Completed
Split Spoon/ HQ core Vertical J. Howard 7/8/06

A tln.” 57507

2 €18
o3 gl R ¢ S
@ g1 3 = 2 Reviewed by / Date pic 5| 50 /
2 S ag £ E| 5 .
& = S5E | = o = 8 o | © ke
clel v | o (ga Q| 2| 8|55 B
Bl 2| c2l8s| 8|2 2l2|t8 5%
OZ S| 5882|885 (832] ems Lithology 00 Remarks we
0% ot CLAY with sand, dark reddish brown 625
3 / (2.5 YR 3/4), dry, hard (Fill
V= -
/1T e 10 /
E 31 /
3 ) 622.2 3.0
E Lo poorly graded GRAVEL with clay,
3 spy] 13 3 reddish brown (2.5 YR 4/4), dry,
/170 | 12 | 4 b0 medium dense (Fill)
E 8
5 619.7 55 620
E CLAY with sand, brown (10YR 5/3)
E SPT 4 to reddish yeliow (7.5 YR 6/8), moist,
E 5 10 stiff (Residual)
3/ 3
E 7
4 /lsp| ! 37/
/175 | 4 | 12]183]5] esz
E 4]
10 8147 10.5 815
CLAY with sand, reddish yellow (7.5
E 8 YR 6/8), dry, very stiff (Residual)
3 /ISPT 1 118
E 5
E 17
5
EVARUIREIET:
15 12
E 610
E 609.2 16.0 | SPT refusal at 16.0 feet (25
blows/0"). Auger refusal at
E 16.9 feet. Continuation of
borehole description on rock
E log
204 605
253 - 600
30
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ZMACTEC

Project Name and No.:NuStart ~ Bellefonte COL Project; 6468061299

Yilliam Lettis & Associales, Inc.

ROCK LOG - Boring No. B-1036

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ HQ core (3.8") 16532253.9 N; 628856.1 E 55.3 feet
Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) | Ground Water Depth | Date Started
MACTEC (Akins) / CME 45 625.2 feet See Note A 7/7/06
Casing Size and Depth Borehole Inclination Logged by Date Completed
HW: 4.5 inch 0.D./17.1 feet Vertical J. Howard 7/8/06

Ay e T
= 5 z |2 g Reviewed by / Date DSEC 212~ (37
& = 2 5 155 | o =
s|g|8|g 2|5l.e B E2 % S
Sls|§|2|8]z2)28218e28 | 3 " 8
£l | ®|=|6le=5B3868a 0 ithology Remarks
o Fs, 10, LIMESTONE (micrite) with calcareous shale >
o gWa, Ro, interbeds; micrite is medium gray (N5) and shale is 3
m sw 5 ;gfm, medium dark gray to dark gray (N4 to N3); sfightly
1 v 34 to F R3 LT e, 1, T weathered to fresh; medium strong; strong reaction -
20- ' : i, 15, to HCt some bioturbation 605
T :Bja'zg" T - 17-26.2 feet: calcareous shale is very thinly
C , 81, Ti spaced 0.03-0.01 feet, fractures are moderate to . 20.8-22 feet: no fluid -
L =28j, 10, widely spaced return
- ’o;' Ro, - 18-19 feet: vertical incipient fractures 22-40.1 feet: fluid
T | boey-filled - 20.5-21 feet: packstone bed return is good, milky
£ o (80| 4, [SWips e B, 10, - 22-26 feet: same bioturbation in calcareous white to light gray
5.0 to F a, S| 3
. Ce] | g o, mudstone
25 - L4 L AWa, Ro, =600
T op
. clayfilled | | X
: Bi,y10, LIMESTONE (micrite) with calcareous shale and
E ] ,O;“ Ro, packstone interbeds; limestone is medium gray -
cl | IBj 10, (N5) and shale is medium dark gray to dark gray
3 4.9 86 SwW R3 r] /2, Ro, (N4 to N3); slightly weathered to fresh; medium
49 to F o gjpm strong; strong reaction to HCI
30+ = /\SIS' Re, LIMESTONE (packstone) interbedded with 505
i = [ B 10, calcareous shale; packstone is medium gray (N5)
T | MW, 81, Ti r @nd shale is dark gray (N3); fresh; medium strong; =
o [P \fussiliferous; very closely spaced fractures | 3
== I \(20.9-31.1feet) J
4 5.2 9% | F IR3 - /81,31%.| o LIMESTONE (micrite) with calcareous shale 3
5.0 C | ), 10, interbeds; micrite is medium gray (N5) and shale is 3
35 - OO Wa, Ro, Ti medium dark gray to dark gray (N4 to N3); fresh;
| B medium strong; packstone interbeds spaced - 500
co 1 lop A N medium to thin at 31.1-31.8 feet /1 -
o | B 10, \- 32-32.2 feet: fossiliferous zone /
T P < LIMESTONE (packstone) with micrite and ]
5.0 re | Bl 15, calcareous shale interbeds; packstone is medium -
5 14g|74| F |R3 | e, SLTI gray (N5) and shale is dark gray (N3); fresh; ﬁ
. R J'a' s\, Ti \rﬂedium strong; shale beds are very thinly f 3
40+ C B 10, L Jaminated f _ - 585
T /g}' %’ Bl LIMESTONE (micrite) with calcareous shale and 30.3553 feet: lost
A m T packstone interbeds; limestone is medium gray uid return 3
o ng 19rx,P‘- (N5) and shale is dark gray (N3); fresh; medium 3
Co | o, strong; rip-up clasts at 41.4-42.2 feet
6 |80 90 | F |R3 = /2, Ro, - 42.2-42 8 feet: healed fractures -
3 5.0 —i p T T T e T N e e e T T T T T T
Bj, 15, P, LIMESTONE (packstone) with micrite and -
45 - | T calcareous shale interbeds; packstone is medium - 580
| Lt gray (N5) and shale is dark gray (N3); fresh;
L i M medium strong; very thinly laminated shale beds _ / -
T | 1o LIMESTONE (wackestons) with calcareous shale ]
rh B, 10, interbeds; limestone is medium gray (N5) and
4.9 - fa, Ro, shale is dark gray (N3); fresh; medium strong; -
715188 | F R o /(BJJE’1O, shale beds are very thinly laminated (0.01-0.1 feet); 1
= [ Wa, Re,
5 1| o )
%0 = 31?1% - 50.1-50.2 feet: fossiliferous zone 578
a, Ro,
Lo op 55.3 feet: Drill tools
: Bj?m,_ Pl, malfunction, borehole
o |42 o SL"H&' not straight, Hole is
i 100 F {R3 T a, S, Ti backfilled and relocated
c | B 10, to nearby offset 3
o | et T location. See log for :
55+ i ===F i Y A : : B1036A. =570
] e Boring terminated at 55.3 feet E
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ROCK LOG_MFC_WLA_REV: BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

Project Name and No.:NuStart - Bellefonte COL Project; 6468%@_299

#MACTEC LA ROCK LOG - Boring No.

Willlam Leulis & Associaics, loc.

Depth (feet)

Run No.
Recovery / Cut
% RQD
Weathering
Strength
In-Situ
Testing
Lithology
Discontinuity
Discontinuity
Description
Geologic Unit

Lithology

Elevation

(feet)

60+

65+

70+

80+

85+

904

NOTE A: Water level data

Date - Depth (below ground surface)
7/8 - 1.7 feet

717 - 1.7 feet

7/19 « 7.2 feet

- 545

- 540

- 536

- 530

Page 2 of



SOIL LOG_MFC_WLA REVISED BELLEFONT 02-21-07.GPJ WLA.GDT 3/13/07

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

ZMACTEC

Willinm Lelis & Associales, loc.

SOIL LOG - Boring No. B-1036A

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Rotary Wash/HQ core (3.8") 1532263,7 N; 6288527 E 175.5 feet
Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) | Ground Water Depth | Date Started
MACTEC (Akins) / CME 550 625.2 feet See Note A 7/8/06
Sampling Method Borehole Inclination Logged by Date Completed
No sampling Vertical D. Stepanof 7/11/08
) ST
E SE A3 727
o3 o ) = % N gy
= g | 2 g l=12 Reviewed by / Daie Uf¢ Se-19~ /
8 S|l eg EIS|% ' 5
< Il BE > Sl 3 o
glel o | 2o P Bl | B 5@ -
slgl 2|l séigg|l E1e18 |8 |ES :8
&l& E|l 2S5 |89 5 & || £ |32 o
o § | oo |e&El 217|030 eme Lithology 00 Remarks =
o E 625
% Soil sampling not conducted. Refer Boring 4 fest from B-1036 620
E to boring B-1036 for soil profile. E
10+ 615
154 609.8 15,4
204
254
304

Page

1 of 1



ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3112/07

Project Name and No.: NuStart - Bellefonte COL. Project; 6468

4 MACTEC

Williun Lettis & Associates, Ine.

ROCK LOG - Boring No. B-ﬂ():&x

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Rotary Wash/HQ core (3.8") 1532263.7 N; 628852.7 E 175.5 feet
Driliing Contractor (Driller) and Rig Elevation (Datum NAVD 88) | Ground Water Depth | Date Started
MACTEC (Akins) / CME 550 625.2 feet See Note A 7/8/06
Casing Size and Depth Borehole Inclination Logged by Date Completed
HW, 4.5 inch O.D. / 15.9 feet Vertical D. Stepanof 7/11/06
# P . e
G e 377
& 3 2 |2 € Reviewed by / Date Lij(\ .2) '''' (5~ Q?
2 = = ENEERE g
Slgl8la |8 |5 0 8E [£8 |8 g
55 = 9| 3 O |E = © =
El s g|2|§|2185 28488 ¢ 5
QR | = |2 |8|eREpRYns | & Lithology Remarks o=
B 10 LIMESTONE (micrite) with packstone and 15.4-21: fractures are
J‘a, Ro, calcareous shale interbeds; micrite and packstone closely to widely 3
Op are medium gray (N5) and shale is medium dark spaced 3
; 5.6 o 19, St gray (N4): slightly weathered to fresh; medium
1 15%!8|F |R3 ey strong; strong reaction to HCI -
= i Wa, Ro, .
/Bp10 - shale is 0.01-0.03 feet thick with thin spacing
20 M, 51, T - 15.4.15.8 feet: packstone interbed =605
B 1g.l . - 19.8-20.4 feet: packstone interbed 3
. ) 15, Pl
Lasm, Ti 3
_ 5.0 B, 15, PI
2 {22 gg iSm, Ti - 21-26 feet: fractures are closely to moderately
4.9 ,,BJ';%, T spaced
05 B 10, - 26-31 feet: bioturbidation present in shale
|_Wa, 81, Ti interbeds, fractures widely spaced 600
B, 20, P|
E F |R3 Sm, Op X
Bl 10, PI
I‘Sm, Ti
14 s
3 50| 98 ), 10, PI 3
: Sm, Ti A
B), 10, PI
30 P-S a0, P P-S analysis was - 595
E Sm, Ti conducted over the 3
B, 10, P - 31-34 feet: packstone beds 0.2-0.3 feet and shale -
| /Sj”'agi is 0.01-0 4 feet length of cored section
: W, Ro, ) .
4 % 88 0P -31.4 and 31.5 feet; fossiliferous with rip up clasts 1
/\é\faagl. Ti - 34-41 feet; shale is laminated 3
35+ W, 51, og 590
E F |R3 a9 Ti
E 5.1
5 (&R [100
E 5.0 T, 10,
MWa, Ro,
40+ o 585
i B, 10, S,
Sl, Op -
. 18}, 10, Sm)] -
Pl Ti
E 50 ] 3
36 50 94 ]
45+ F |R3 580
17 2L e
g 3.3 i, 10, P, - 47.8-49 feet: fractures are closely to moderately -
ISk Op spaced
- /(B)j. 10.F,| B 3
p _______________________
50+ j’;,“" Pl LIMESTONE (wackestone) with packstone micrite, 675
- Bi, 10, PI, and calcareous shale interbeds; micrite and A
51T packstone are medium gray (N5) and shale is
5.9 medium dark gray (N4); slightly weathered to 3
3 8 |57 100 fresh; medium strong; strong reaction to HCL, 15% 1
i, 10, St shale
Sk - 50-56 feet: fractures are widely spaced 3
55+ - 570

Page 1 of 5



ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

Project Name and No.: NuStart - Bellefonte COL Proiect: 64689?1 299

ZMACTEC

ROCK LOG - Boring No. B-1036

=] -
= o g
g |3 g AEE e
cls 8|lal8|gl.0BE |28 |2 8
2 Z2lg|g % |2|255]5 /g8 | S €
gl s|g|%|8|8|2828z88 |3 : ud
Ol e e | E ’;033 2|5 B3Ea | & Lithology Remarks o=
- 54.56 feet; micrite predominates, and grades
downward to wackestone
4.8 8j, 10,
39 ]g5|9 ”Bﬁ&o’ i
a, 81, Ti
60 565
E " LIMESTONE (packstone) with caicareous shale -
intebeds; medium gray (N5) and shale medium 3
dark gray (N4); fresh; medium strong; strong
50 reaction to MCI; shale thickness 0.01-0.03 feet =
10 | 575 100 !
65 B 560
8}, 10,
E R3 V\J/a, Ro, -
E Op
im 28100 ]
70+ 555
Bj, €0, PI, |~ LIMESTONE (wackestone) with calcareous shale 4
ST interbeds; medium gray (N5) with calcareous shale .
medium dark gray (N4); fresh; medium strong
12 %% 100 - 71-71.7 feet: fracture at 60° 4
~ 71-76 feet: shale thickness 0.02-0.04 feet 3
757 - 72.6-73 feet: rip up clasts - 550
A R3 =
213 155|100 ]
80+ - 545
’ water return is less
e (B e - 83.2-83.6 feet: fossiliferous packstone interbed ]
' 84-102 feet; water loss
85 is 80% with change in 540
s, 10, P , color from brown to
R3 Sm, Ti gray
k - 87.4-87.6 feet: packstone interbed, bioturbation ]
IRE % 100 present
90+ 535
| | LIMESTONE (packstone) with calcareous shale -
E interbeds; packstone is medium gray (N5) and X
; shale is medium dark gray (N4); fresh; medium
4.9 strong; incipient fracture at 91.8-92 4 feet 3
j1e 50 98
' - 91-96 feet: Horizontal stylolites, rip up clasts 3
954 present in shale - 530

Page 2 of 5



RCCK LOG_MFC_WLA_REV BELLEFONT 02-21-07,GPJ WLA.GDT 3/12/07

ZMACTEC

William Leltis & Associales, Inc,

ROCK LOG - Boring No. B-1036

E] =
= & =
g |3 2 R 5
Blz|82 8 25528488 | ¢ a3
al 3 o} - Silo|ls2all2a @ . o
gl |®|E|alsfS0dan | © Lithology Remarks
; F |R3 :E ]
T - 96-101 feet: shale bed thickness is .01-0.15 feet -
E 5.0 . and packstone bed thickness is 0.03-0.07 feet, 4
317 5-5 100 - fossiliferous packstone present
’ : - 97.3 feet: vug containing calcite crystals 3
100+ :: - 505
O] - 101-106 feet: shale thickness 0.01-0.05 fest, 3
fossils present in shale 102-132 feat: No water
E 51 : return except at 122
18 (100 5 feet and 127 feet ]
105+ = -520
R3 I " LIMESTONE (micrite) with calcareous shale ¥
o interbeds; medium gray (N5) and medium dark -
; - gray (N4); fresh; medium strong
T -
31921 100 =
: = -106-114 feet; shale beds are 0.01-0.2 feet thick, -
110 : abundant rip-up clasts and abundant fossils . 515
= I
- - 111.6-111.7 and 112.2-112.7 feet; highly =
E e R, 10, B fossiliferous units
| T LT
4.9 - 3
32 Z9| 9 -= 8, 15, P, - 113.6 feet: slickensided fracture surface 3
co |l T
s = | b, 510
R3 o= I LIMESTONE (packstone) with calcareous shale 3
o interbeds; medium gray (N5) with medium dark 3
; [ gray (N4); fresh; medium strong
5.2 - - 116.6-116.7 feet; highly fossiliferous zone 3
321|575 |100 =
120+ T
] - 505
L1 -
T - 121.2-121.6 feet: abundant rip up clasts and
- fossils -
I = ]
E 5.0 :_ -
[ ]
125+ g - 500
]
T - 126-131 feet: shale bed thickness is 0.01-0.1 feet 3
1 =
: 50 R2 =as ]
323 155|100 to Cr]
: R3 - -
Z [
130 —: 131-141 feet: some -495
e "~ [IMESTONE (wackastone) with calcareous shale | AT retum -
— interbeds; medium gray (N5) with medium dark X
: - gray (N4); fresh; medium strong; shale beds
24 |81 1100 R3 LT 0.01-0.04 feet thick; bioturbation evident, few -
. 4.9 : stylolites present; highly fossiliferous zone at .
o 133-133.5 feet
136 =490
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ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

Project Name and No.; NuStart - Bellefonte COL Project; 6468061299

ZMACTEC

William Ledlis & Associates, loc,

ROCK LOG - Boring No. B-1036

Depth (feet)

Recovery / Cut
In-Situ

Run No.

% RQD
Weathering
Sirength
Testing
Discontinuity
Log
Discontinuity
Description
Geologic Unit

Lithology

Remarks

Elevation

(feet)

140+

N

[.

{(e]

o
N

145

(4]

’.

N

o
o

150~

(&)

s

o
-

165+

2N

{is]

o
o

[$2]

j]

o
o

165+

170~

175+

W

[e]

o
o

E.N

l.

[oM)

&~
w

LIMESTONE (micrite) with calcareous shale and
packstone interbeds; micrite is predominant;
medium gray (N5) and medium dartk gray (N4);
fresh; medium strong

-136-141 feet: shale thickness 0.01-0.03 feet

- 141-146 feet; shale is very thinly laminated

LIMESTONE (packstone) with calcareous shale
interbeds; medium gray (N5) and medium dark
gray (N4); fresh; medium strong

- 146-161 feet; shale beds are 0.01-0.02 feet thick

- 150-165 feet: horizontal stylolites present

- 151-154.8 feet: micrite with shaie interbeds

LIMESTONE (packstone); medium gray (N5);
fresh; medium strong

- 161.7-162 feet: calcareous shale bed 0.01-0.3
feet thick

- 166-171 feet: packstone is fossiliferous

SHALE with interbedded limestone (packstone),
medium gray (N5) and medium dark gray (N4),
fresh; medium strong; shale bed thickness is
0.01-0.35 feet; 55% shale

141 feet: lost water
return and did not
recover

- 485

=450
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ROCK LOG_MFC WLA REV BELLEFONT 02-21-07.GPJ WLA .GDT 3/12/07

Project Name and No.: NuStart - Beliefonte COL Proiect: 6468061299

ZMACTEC

WA

Wiiliom Letlls & Assocjates. Inc.

ROCK LOG - Boring No. B-1036

Depth (feet)

Recovery / Cut
Discontinuity
Geologic Unit

Run No.

% RQD
Weathering
Strength
In-Situ
Testing
Lithology
Log
Discontinuity
Description

Lithology

Elevation

{feat)

1

190+

215~

Boring terminated at 175.5

NOTE A: Water level data (from B-1036)
Date - Depth (below ground surface)

7/8 - 1.7 feet

717 - 1.7 feet

7119 - 7.2 feet

T

- 445

- 440

- 435

415

-410



SOIL LOG_MFC_WLA REVISED BELLEFONT 02-21-07.GPJ WLA.GDT 3/13/07

Ve
Witliam Lettis & Associates, Ine.

SOIL LOG - Boring No. B-1036UDD

Drilling Method

Hollow stem auger (8" OD)

Boring Location Coordinates; AL State Grid (ft)
1532264 N; 628847.1E

Total Depth

14.4 feet *_J

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) | Ground Water Depth | Date Started
MILLER {Upchurch) / CME 85 625.4 feet See Note A 8/21/06
Sampling Method Borehole inclination Logged by Date Completed
SPT/UD Vertical J. Hoeft 8/21/06
A g
g g § ’ﬁ”?«{f g%& 7 e
o = | 2 1 O S R QN
= 9| 5 8 5 3=E' 2 Reviewed by / Date Dre 2 {3 9 ;

L@ Sl L8l | 5158 ole .
clelv|gelgsi ol ol | 8 2q S
21l 2 5288 = | €|l Fo 5%
Sis| E| 22|88 & |2 | &£ |39 ; g
0 ol B | oo leE 2130002 gsg Lithology 00 Remarks <

g 7 CL CLAY (Fill) E 625
“: /// 624.2 1.2 3
E . , GP | gas GRAVEL (Fill) ' i Augered 0-1.5 feet _
P 7 |isa2 e i e L Groundwater noted in B1036 £
9 : ' ‘ at 1.7 feet
E contalns manganese nodules Took bulk sample at 1-5 feet: £
3||ub 19.4 lext4 . __40_]|1038UDD-Bulk#1
2 ' CLAY, yellowish brown (10YR 5/6), E
5 6204 moist, medium stiff, pressure faces os
2 - : - =— Took bulk sample at 10-15 £ gog
; SST 3 |12 Sl[_tT, O“c\l,'e brO\tyfrf\ t(2,559%4/3), moist to feet: 1036UDD-Bulk #2
5 wet, medium stiff to sti 3
3 617.6 7.8 "
£ CLAY, yellowish brown (10YR 5/6),
up moist, very stiff, contains manganese 3
£ 4 21.4 TXD nodules
] Sl;T 10 |18 E615
_:’ 14 £
— 8129 126} Augered 11.5-13 feet E
E CLAY with sand and gravel, very E
31UD 8.4 dark grayish brown (10YR 3/2), E
L0 6 moist, hard
YspT| 21 148 611.0 144 | 13.8 feet: Sample tube UDB
I W AT Boring terminated at 14.4 feet. was obstructed and bent &
154 Bedrock not encountered. during driving 10
205 3
] = 605
253
E =600
E = :

Page
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SOIL LOG_MFC_WLA REVISED BELLEFONT 02-21-07.GPJ WLA.GDT 3/13/07

ZMACTEC

Project Name and No.:NuStart - Bellefonte COL Project; 6468061299
\

SOIL LOG - Boring No. B-1037

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth o
Hollow stem auger (8" OD})/ HQ core (3.8") 1532329 N; 628980.8 E 149.7 feet
Driliing Contractor (Driller) and Rig Elevation (Datum NAVD 88) | Ground Water Depth | Date Started
MILLER (Ray) / CME 750 621.4 feet See Note A 6/19/06
Sampling Method Borehole {nclination L.ogged by Date Completed
Split Spoon/ HQ core Vertical A Tillery 6/21/086

G 5

o3 0 = | =2 ) PR T (VS
2l ||l lz2 Reviewed by /Date _ 12JC  3-(3-Q7
Sl 1P| B8 = 1 8|31 % 2 5
clelolge|ggl Ol Bl s 2
RERARE g2l s | 8|5 | 9|0 5%
S8l 85828 2285|385 Litholo Remark e
0 nl v | SDh |ES | 0| 5|2 g4 i 9y 0.0 emarks
CH CLAY - dark yellowish brown (10YR E
E 4/4), moist, stiff, sand and gravel F
WOR (<10%), few limestone fragments E
SPT 1 19 and black nodules 620
AR 3
E 618.4 3.0 £
E CL CLAY with sand, dark yellowish E
E SPT 3 38/ brown (10YR 4/6), moist, medium E
5 3 7 116.8 19 Gsz stiff, some yellow limestone E
E 5 fragments (<0.5 cm in diameter), E
5 E minor sand (<10%), occasional black E
E nodules (MnO), some mottling with 3
WOR yellow 3
SPTI s |75 - 6 feet: becomes stiff with yeliow £ 615
ET T and orange mottling and increases 3
s134 N the amount of black nodules 80 3
E CH CLAY dark yellowish brown (10YR 3
3 3 4/6), moist, stiff to very stiff E
/10T 5 |15 |24.8] 7 |asz -85 feet: slightly less black nodules 1
E 7 :
10 :
spt| WOR - 11 feet: becomes yellowish brown 12.5 feet: sound of auger 3510
E 5 25 9 (10YR 5/8) and very stiff scraping stone
E! 12 608.9 12.5 £
E v GP Partially weathered rock; limestone
3 (e fragments, gray, dry, freshly broken E
1SPT] 15 1 6 8 6074 __angdlar chips (1cm - 9 cm) 140_| SPT refusal at 14.0 feet, :
E 6 _J\20/0"] Continuation of boring E
description in rock log.
§ - 605
£ 600
] E 595

30

Page
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ROCK LOG_MFC_WIA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

ZMACTEC

Willlam Lertis & Associates, [ne,

ROCK LOG - Boring No. B~1037

Drilling Method
Hollow stem auger (8" OD)/ HQ core (3.8")

1532329 N; 628980.8 E

Boring Location Coordinates: AL State Grid (ft)

Total Depth
149.7 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) | Ground Water Depth | Date Started
MILLER (Ray) / CME 750 621.4 feet See Note A 6/19/08
Casing Size and Depth Borehole Inclination Logged by Date Completed
PVC: 4.5 inch 0.D / 13.5 feet Vertical . A. Tillery 8/21/06
/// o~ e, o)
f%% i o F 7,?/.91%
s F t-:; b e
= o o 2z, | B Reviewed by / Date Dj C > ! 30 /
& 3 £ S |88 | 2 3
sl2 € g 2|8laglBlE |55 | 8 £
8 S| 8|8 |5 |6|16% 21988 |3 o
315 @ o 2|92 12988 i . e
Bl |R |2 |bler|S0sca | o Lithology Remarks =
T 111187 [HWIR3 = LIMESTONE (wackestone) interbedded with micrite | 14-83.5 feet. fiuid 2
15+ 1.3 ] and shale beds; micrite is medium gray (N5) and return good, milky white
T shale is grayish black (N2); fresh to highly
7 7, 10, weathered; medium strong; micrite is very fine
E 5.3 F | W sl grained
5.0 R3 o | e - 13.5-14 feet: weathered and fractured rock zone
1
[ 1
- - 13.5-22.8 feet: micrite beds are 0.1-0.2 feet thick
20+ L and shale beds are wavy and laminated to 15.6
: Bi, 10, P, H feet and less wavy and thicker (up to 8cm) from
o | T \I5Bfestto2z8fest /
4.9 L LIMESTONE (micrite) interbedded with calcarous
5.0 = shale beds; micrite is medium gray (N5) and shale
O is grayish black to dark gray (N2-N3); fresh;
-= medium strong; micrite is very fine grained and
5 F IR3 T [, 15, 8, slightly wavy; some wackestone lenses usually
2 L ¢ SI-Ro <0.2 feet thick; micrite beds are <0.2 feet thick 25-40 feet: generally
E : -22.8-25 feet: discontinuous and wavy, shale beds fossiliferous few slight
5 ] are thinner ) bioturbated lenses
E 2.1 o | ] - 25-31 feet: shale beds very thin, wavy, with
5.0 = gjrﬁ"ipl' random styolites and rip up clasts
:
30- =
1
rl 48}, 15, PI,
T ISm, poar
it
'w : éj, 30, P,
5.0 T | [iRe
5 A
35- F {R3 :
i
e -
E =18
; B0 - BJ,ajgvm - 37 feet: sparry calcite vug 0.2 feet
- iTl
1
| T [, 10
40+ ED Wa, Ro i
]
o
ﬁ ]
5.0 =
[ ]
-
E ]
45- F {R3 T e, 20, P
| [Sm, rake =
E 1| 80
T Bl 10,Pl,
E 5_0 . Sm, Ti
: 5.0 O g, 25, P,
: Ro, Ti
; i {7 [Bi, 15,
50 - - Wa, SI-Ro,
ri| [P - 50-54.6 feet: bioturbated zone of micrite
= [ 1
]
52 = |
), 10, P,
- 5.0 : i IO-RO, Ti B

Page 1 of 4




ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

Project Name and No.: NuStart - Bellefonte COL. Proiect: 6468

AMACTEC

061299

ROCK LOG - Boring No. B-1037

Willlnm Letiis & Assoclates, loc,

=t -
z 2 2 2 2c | 5
Slol5laltlal.oplE |52 ¢
£E(Z2(z|a|%|228 25 |85 |8
slcs|g|e|8|8ag 2|28 |3
PlEle|=|2|8|ef|3R388 |6 Lithology Remarks
I
55 - F |RS ] e -
. LIMESTONE (micrite) interbedded with calcareous
| shale; micrite is medium gray(N5) and shale is
45 o) [ Bl 16 Pl grayish black to dark gray (N2-N3); fresh; medium
=% rr | MoRoTi strong; micrite is fine to very fine grained with
E ' :'}' 0.05-0.4 feet beds; shale is very thin, wavy and
! - :E‘J, 10, no discontinuous
T éj, 10, no 59.1 feet: Unconfined
60 | - 55-62 feet; less shale, wavy irregular beds Compression Test
1
[ 1
E 52 -
[ 1
5.0 &
[
- L]
T
65+ - . . )
e - 85 feet: shale beds highly irregular, bioturbated,
o, 60, Si . .
] I/ lop, Mo-H and discontinuous, chert nodule
{4, |20 = .
5.0 (L] - 67.2-74.6 feet: shale beds are thicker with an
E LT average of 0.2 feet
|-
; CT 88.95: Unconfined
E - Com i
70 - - 70-85 feet: sparry, calcite-filled burrows pression Test
[ 1
= Tl
[
52 ]
5.0 s
—r
=
755 :_
] . .
- - 76-76.8 feet: bioturbation
5.0 -
5.0 LI
|-
o
: - 79-79.4 feet: bioturbation
80 4
]
E C [, 15, P,
4_8 -_ Ro, poor fif
5.0 _—
=
L
=
85+ o - 84,8-89.5 feet: less shale
"1
4.9 =
5.0 =
) o
:-l
1
90 T - 89.7-94.,0 feet: limestone is medium to coarse
i grained
]
5.4 = .
5D : e, 25, P - 92 feet: sparry calcite vug
o Sm, Ti
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ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

ZMACTEC

Project Name and No.: NuStart - Bellefonte COL. Proiect: 6468061299
WA

Witliam Letlis & Associates, Inc.,

ROCK LOG - Boring No. B-1037

-S =4
g 8 o % ? 5 5 c
‘i g 05 o E £l o § *E %ﬁ B '%
£ £ B o = o
55828 |el2g|e5452 |3 | g8
gl |R|2|H|{ef|TpSan | @ Lithology Remarks =
- 94.0-94.8 feet: shale rich zone 93.5 feet: lost fluid
05 - F IR3 return- momentarily
5 4 - 525
I 18 5—0 100
LIMESTONE (micrite); micrite is medium light gray -
— to light gray (N6-N7); fresh; medium strong; micrite
| 5.0 is fine grained with some sparry calcite filled -520
18 5-5 93 cracks; scattered shale laminae (1%)
105 F IR3
I 515
T8
E ’ B - 107.6-109.1 feet: micrite with wackestone; small,
Bj, 10, PI, sparry, calcite-filled bicturbation
5 51-Ro, Ti
1104 , "
- 110.0-111.1 feet: fossiliferous 110 feet to bottom of =
| "~ CIMESTONE (micite) Tisrbeddad with shale beds: | POTing: lostfluidretum ¢ oo
4 21 |50 400 o 0. P micrite is medium gray (N5) and shale is grayish
E 5.0 ' black (N2); micrite is very fine grained, slightly 3
fossiliferous, with beds 0.1-0.5 feet (avg=0.2 feet); 3
E B | micrite to shale ratio is 70:30
115 - F |R3
- 505
322 g% 100 -
. : - 117.5-118.2 feet: shale rich zone
- 118.2-124.6 feet: shale content increases with 3
depth, beds are 0.1-0.4 feet thick, wavy, =
120 - bioturbated, with rip up clasts ]
i, 10, P, 3
: 5.0 SALRD, Op 500
| 23 50 100
125- F |R3 B ' ]
B), 2, P, -
Mo-Ro,
Op, poor - 495
124 [20) g9 Bi . ]
~ - gjrhﬂ%i Pl, 127.4-128.8 feet: packstone, fossiliferous
130+ T
LIMESTONE (wackestone and micrite) interbedded -
: with shale layers; wackestone and micrite are 490
| 4.8 medium gray (N5) and shale is grayish black (N2);
25 50 96 fresh; medium strong; wackestone and micrite are -
’ very fine fo medium grained; shale beds are wavy,
[l8j, 5, W, thin 3
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ROCK LOG_MFC_WLA REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

Z'MACTEC

Project Name and No.:NuStart - Beliefonte COL Project; 6468061299

William Lenis & Associntes, Inc.

ROCK LOG - Boring No. B-1037

] -
- 3 2
8 = 2 . g %.5 = 5
s 8| ¢lal2l5|z28E €25 e
Bl Elalg|5|8l185 21845803 53
Sle |k ||z |8l FE3568 | O Lithology W=
SIRo, Ti 3
1354 F |R3
50 - 485
; 26 5—6 100 .
140+ , ,
- 140-145 feet: shale beds are thinner -
51 =480
27 155|100 - 142.1-144.2 feet: bioturbation -

145 - FIR3 b o e e e e e e e ]
LIMESTONE (wackestone) interbedded with shale =
and micrite beds; wackestone is medium gray (N5)

: 50 and shale is grayish black (N2); fresh; medium =475
28 Z—§ 98 strong; wackestone is medium grained with heavily -
E ' bioturbated beds; shale is fine grained and thin with
wavy beds =

150+ Boring terminated at 149.7 feet 2
NOTE A: Water level data =470
Date - Depth (below ground surface)

6/20 - 9.2 feet ]
6/21 - 14.3 feet -
8/17 - 13.4 feet
155 <
- 465
160 3
=~ 460
165- 3
- A55
170+ 3
-450

Page 4  of



SOIL LOG_MFC_WLA REVISED BELLEFONT 02-14-07.GPJ WLA.GDT 3118107

Project Name and No.: NuStart - Bellefonts COL Project; 6468061299

AMACTEC W4

Withiwr Lanis & Assoeises, int,

SOIL LOG - Boring No. B-1038

Drilling Method Baring Location Coordinates; AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)Y/ NO core (3") 15320915 N 6288125 E 65.8 feet
Drilling Contractor (Driller) and Rig Elavation (Datum NAVD 88} | Ground Water Depth | Date Started
MILLER (Upchureh) / CME 85 6829.4 feet See Note A 8/19/06
Sampling Method Borehole Inclination Logged by Date Completed
SPT/UD Vertical __ J Hoeht 8/19/08
20 §5 % @ {g:;}' _fé%f&w:« v»:/’ l&"xz/;{/ e
1] gl Sl S BN e
gl 12 gd 513l Reviewed by /Date DS (. 3=28~ 07
& ElsElm | B1S{81 Lo » 4 5
clel ol Belsw Q|28 8l en 2
B E IR AN 5§
clglg 58 |8E]2 28| 8183 Lithol Remark we
@ ODm xS s < o ] gog4 nnology 0.0 SMarks
07 T oP Coarse GRAVEL (F1l) 3
E ndé)v
E D‘r}c@a perimeter drain backfil Graveltoo coarsetogeta ..
Q02 627.4 20 | sample
SPT 2 CH sandy CLAY with gravel; yeliowish k.
E 4 2 12 brown (10YR 5/4), moist to wet; i
; 5 medium stiff; madium plasticity, frace 4
3 3 manganese nodules ‘
3 5 16 - 4 feel; becomes dark brown L 605
E 6 {7.5YR 3/2); stiff with more -
E manganese nodules; no gravel -
68/ G5z
21 1215 59 | 56 ;
3
3 SiT 5 112 W L BRNA B
Ed 7 CH CLAY, yellowish brown (10YR 5/8);
3 67 moist 1o wet, stitf; {race manganese
3un 88/ nodules 3
1ls 10.8132.3) &9 HG%G - 9.2 feet; color changss to yellowish - 620
109 brown (10YR 5/4) mottied with fight ]
Ey 4 gray (7/0) :
/ ngT 8 115 817.9 415
E 12 v GP GRAVEL ag partially weathered 4
L ISPT 35 T8 o sty mestone fragments 07 3
7 oo B . ! SPT refusal at 12.7 feet. :
Auger refusal at 16.0 feet. |
3 Auger advanced through £
: rubbly weathered limestone k44
3 prior to setting casing for NQ E
1584 core. Continuation of boring
3 description in rack log. :
- 610
204 3
- 605
25 :
600
304 3

Page 1 of 1



ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

ZMACTEC

Project Name and No.: NuStart - Bellefonte COL Proiect: 6468061299

Witllam Lettis & Associmes. bnc,

ROCK LOG - Boring No. B-1038

Drilling Method

Hollow stem auger (8" OD)/ NQ core (3")

1632091.6 N; 628812.5E

Boring Location Coordinates: AL State Grid (ft) Total Depth

65.8 feet

Drilling Contractor (Driller) and Rig

MILLER (Upchurch) / CME 85

Elevation (Datum NAVD 88) | Ground Water Depth | Date Started
629.4 feet See Note A 8/19/06

Casing Size and Depth

PVC: 4,5 inch O.D / 15.5 feet

Borehole Inclination Logged by
Vertical .- Hoeit 8/19/06

Date Completed

%%f%ﬁm 7y R

e & - - x"F
= S g |lo. | E Reviewed by / Date [pfC_3-12-d7
2 = 2 5 |55 | o I
Sls|ElalBle|l ol BlE |E8 (¢ -
Sl 8 e|g 528512828 |8 Litholo e
gl || |6|sF k= oaoa | o ay Remarks
1(;;% GRAVEL as partially weathered limestone Flush hole fo 15.5 fest k.
120 fragments before first core run,
15- - % 5] and set PVC temporary 615
—— LIMESTONE; (packstone) with calcareous shale casing . -
- interbeds; medium bluish gray (5B 5/1) and dark
E 2.6 50 Sw R3 gray (N3); fresh to slightly weathered; medium 3
2.9 toF strong -
| i, 510, - 15-29.8 feet: shale is <0.02 feet thick with Fluid return good -
e et spacing <0.3 feet; wavy with ripups throughout boring 610
20+
5 |20 3
K 43 98 ]
I F |R3 -
l 605
253
5.1 3
43 5D 98
_______________________ 600
30 LIMESTONE; micrite to wackestone, with shale
4 4.8 96 and packstone interbeds; medium gray (N5} for
5.0 micrite & wackestone, medium bluish gray (5B 5/1) -
for packstone, dark gray (N3) for shale; fresh, 3
medium strong
F [R3 =
E A | -33.9-34.7 feet: 0.2 ft of shale followed by 0.6 ft of . 535
a5 packstone
5 |38 v
40- - 39.4-39.7 feet: shale bed 590
.5_.2— =
36 5.0 100 ]
F |R3 - 42.8-43 feet: shale bed
3 | LIMESTONE; (micrite) with calcareous shale 585
45+ interbeds and occasional packstone beds; medium
7 1201 g5 gray (N5) dark gray (N3) and medium bluish gray
5.2 (6B 5/1); fresh, medium strong -
- 44-60 feet: shale is <0.04 feet thick with spacings 3
<0.2 feet, packstone is <0.2 feet thick >
- 45,0-45.4 feet: packstone bed
- 580
507 .
8 | 32100

Page 1 of 2



ROCK LOG_MFC_WILA_REV BELLEFONT 02-21-07.GPJ WLA .GDT 3/12/07

Project Name and No.:NuStart - Bellefonte COL Proiect: 6468061299

#MACTEC

William Leuls & Associatcs, Ine,

ROCK LOG - Boring No. B-1038

Elevation
(feet)

= -
s O =
8 = g g 185 |3
1 9 (e ;f_l___’ El.o § =2 |28 5
5 & el o | g|cl= £l 8 g 8o L2
21518 | % | 2|28 siegiad | &
¥l | X |2 |n|sRS309 a0 | o Lithology
F IR3
55 - o 48
k- 5.0
80+ 450001 | 1 E!I| | FrieeeAane o e e e e e o e
1017 LIMESTONE; (micrite) with shale and packstone
E interbeds; medium gray (N5) dark gray (N3) and
RS medium bluish gray (5B 5/1); fresh; medium strong
33 - 60-60.7 feet: packstone
1135 - 60.7-63.5 feet: shale is <0.3 feet thick with
65 - : spacing on average <0.2 feet
- 63.5-65.5 feet; packstone
Boring Terminated at 65.8 feet
NOTE A: Water level data
Date - Depth (below ground surface)
; 8/20 - 15.1 feet
8/22 - 20.3 fest
70+
75+
80
853
90+

- 575

- 540

Page 2 of



SOIL LOG_MFC_WLA REVISED BELLEFONT 02-21-07.GPJ WLA.GDT 3/13/07
Project Name and No.:NuStart - Bellefonte COL Project; 6468061299

AMACTEC A SOIL LOG - Boring No. B-1039

¥
William Lenls & Associates, lae.

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ HQ core (3.8") 1532472.2 N, 6288598 E 120 feet
Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) | Ground Water Depth | Date Started
MACTEC (Akins) / CME 550 620.2 feet o See Note A 4/28/06
Sampling Method Borehale Inclination Logged by Date Compieted
CME soil core Vertical J. Hoeft 4/28/06
5 =T% Y
p=4 S s -
[ 0 s = . P e L A
= 2 | os elf]2 Reviewed by / Date D §C 5-13 8/
g )3 “8‘ £ el 5 =2 "‘5 > [ @ 5
slele 2812 S| i 8|>a B
BIE E|gE|86/2| 5|22l 8§
O3 | SzleEl2 5|82 |82 aun Lithology 00 Remarks =
07 WL SILT, brown (7.5YR 4/4), dry to - 620
3 _ g19.2  moist, medium stiff (Fifl) 1.0 3
18 cvE 7 CLAY, dark yellowish brown (10YR 3
3 1 43 / 4/4), moist, very stiff to hard, trace
/ manganese nodules (Residual) E
3 ) 615.7 45 3
53 ML SILT, dark yellowish brown (10YR
E 4/4), moist, medium stiff to stiff £615
El \ol= 50 ‘
2 | 6137 6.0 fest: becomes very stiff and 6.5 E
E /// \_non-plastic /
/ CLAY, yellowish brown (10YR 5/6) 3
3 / with red (2.5YR 4/8) streaks, moist,
/ very stiff, race manganese nodules SPT refusal at 10.0 feet with |
El 15 / blow count 50/0". E
185 15.6 / Continuation of borehole 2
1 O—E //4 6102 10,0 | description in rock log. E
=610
; 2

sorelesie
T

sanzling

—
w
i
YTy
[o23
jo]
o

FISTTITI IVIIUITETI [VINTTIVI ITTUNVEIO LONTY]

i

N
o
L
Usai
[22]
(=]
[=)

wnsenrles P TTTTTOTTA IRTITI TR TCIR LTI LIRTIINY
[T T

254

il
T

o

[Le]

[&]

seadirzessss

TP TSTTTIVITSTIN

TTTTTTITL NTITeY
T

30
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ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

#MACTEC

Project Name and No.:NuStart - Beliefonte COL Project; 6468 61299

WL,

Wil Lettis & Associates, Ine,

ROCK LOG - Boring No. B-1039

Drilling Method

Hollow stem auger (8" OD)/ HQ core (3.8")

1632472.2 N; 628859.9 E

Boring Location Coordinates: AL State Grid (ft) Total Depth

120 feet

Drilling Contractor (Driller) and Rig

MACTEC (Akins) / CME 550

Elevation (Datum NAVD 88) | Ground Water Depth | Date Started
620.2 feet See Note A 4/28/06

Casing Size and Depth

HW: 4.5 inch O.D, / 10.4 feet

Borehole Inclination Logged by
Vertical J Hoeft 4/28/06

Date Completed

Y, e
= 3 U R Reviewedby/Date 104 C %~ 15- 0/
3 3 2 EREERE 5
= > Ko =] Ke) = =
S| 812|8|85%218-188 3 5%
a D:S [ R ; % = ig 5 = 3 [af=] (@) U’ihOlOQY Remarks u=
10 4 o F Ir LIMESTONE (micrite) with interbedded shale: =610
41 1.5 2 medium gray (N5) with grayish biack (N2) beds; 3
E Bj, 20 weak; fresh; locally fossiliferous
Ia, Rb, Ti 3
Bj, 10,
49 Va, SI, Ti - 10-15 feet: dark bands vary between discrete ~1 3
2 |55 84 - mm thick beds and amorphous bands, 3
) i, 15, predominantly amorphous beds
15+ Wa, Ro, Ti -605
o e
F |R2 B 0, Wa,
E sl, Ti
3 50 100 2
- 8}, 20, -
20 W, S, T 600
E PA 3
4.8 I Bj, 5, Wa, ]
i 4 50 96 s’,‘ T @ 3
25~ 8j, 10, =505
a, 81, Ti
F [R2 3
5.1
45 50 100 B A
_ 8}, 10,
30 e 51,1 | B =590
E . 16,
g, S, Ti 3
4.0 Bj, 20,
6 5.0 80 )a, Ro, Ti
35+ - 585
; Bl 0, W, ) . ) 35.5 feet: driller
F |R2 sl, Ti - 36 feet: increase in frequency and thickness of reported part of the
shale interbeds ) core fell out which was
- 37.2 feet: encountered slickensides and green recovered in Run 7
6.3 L Jesidue with hydrocarbonodor.
7 —5—6 100 LIMESTONE (wackestone) medium dark gray (N4) -
40- ' BjiMe, &, with irregular dark gray (N3) relict fossils; fresh;
e, Sm, weak -580
- PA BjMeél1§l_,1 - 40 feet: vug with spar lining 3
8, ol,
| Mersi, 0,
PL Sm, Ti -
8 | %8100 s
5.0 LIMESTONE (micrite); medium gray (N5); fresh 3
45+ hard; sporadic fossiliferous zones . 575
Me/Bj, 25,
a, SL, T
F {R2
47 ]
49 {50100 Bjimve, 5, =
50 a, Ro, Ti

Page 1 of _3



ROCKLOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

Project Name and No.: NuStart - Bellefonte COL Proiect; 6468061299

ZMACTEC WLA

Willjum Letiis & Associates, Ine,

ROCK LOG - Boring No. B-1039

5 -
g (8] 2= 2 =
g 13 |8l 51283 5
[e] @ ) E=1 = = = i)
Al 3le|l ol 2 5|28 28 20 5] . e
Ele|® |2 |6 |& o4 ba | O Lithology Remarks e
50
570
- 52 feet: fossils are visible (<10%) 3
55 3
410 £0 100 3
55+ - 565
F |R2
; - 57.2 feet: 0.2 feet thick fossiliferous section 3
5.1 ]
AT R Me/B}, 15,
60 - Wa, Sl Ti
- 60-75 feet: fossil rich zone - 560
1| 55
412 %— [s]3] a, ol i
65 [ iBiMMe, 5, :
e, 91, T 565
F R2 "~ CIMESTONE (micrite) with interoedded shale;
: medium gray (N5) with grayish black shale (N2)
; interbeds; fresh; weak; 30% shale
4.9
413 50 08
70+ B - 550
- dark bands become mose frequent (Run 14 ~60% 3
E lighter color and ~40% dark bands) 3
5.2 ]
g 14 |55(100
75+ - 545
| F |R2 -
51 3
4 15 50 100
80- " BiMe, 5, 3
’a, gx. Ti 540
5.0
416 50100 -
85+ - 535
! F [R2
3., ]80 ]
17 5.0 100 -
90

Page 2 of



ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

| Project Name and No.:NuStart - Beliefonte COL. Proiect: 6468 (’3\1299

4MACTEC

p
L
7 EGiLY

Willia Letiis & Associntes, lae,

N !

ROCK LOG - Boring No, B-1039

= et
el O = | & =
@ — o = ES)
€l 418 a §le & £ Eé 2 S
ol 3 9] - Q| £128 209 @ . e
glei=|=2|5 el a0 | o Lithology Remarks
90 - 530
e, T2 - 91 feet: high angle fracture. Some minor -
crystallization along surface.
- 92-101 feet: stylolites
5.0 B |~ LIMESTONE (wackestone): grayish biue (5PB 5/2)
5.0 Be, 10, with grayish black (N2) bands; weak; fresh
E 3, 8L Ti | e o o e o e e e e
9 CIVESTONE (micrife). medium gray (N5) with 525
| orayish black (N2) bands; weak; fresh__ |
Re LIMESTONE (wackestons); grayish bite (5 PB 5/2)
' with grayish black (N2) bands; weak; fresh
4.9 " LIMESTONE (micrite); medium gray (NB) with
5.0 grayish black (N2) bands; weak; fresh
100+ 520
" BiMe, 20,
Wa, Sl, Ti
5.2 | LIMESTONE (wackesfaone); medium gray (N5) with
5'7) grayish black bands (N2); weak; fresh
105 4 _ 515
T/BJ/Me, 20,
WalSt, Ro,
R2 mo
4.9 I~ CVESTONE (rniars) with fhin (~0.4:02 fecl) ™
5.0 packstone layers; micrite is medium gray (N5), the
110 packstone is grayish blue (5PB 5/2) with grayish 510
black bands (N2); weak; fresh
- - 107-111 feet: thin shale laminae
/BJIMe’loi'
Wa, S, Ti - i ite fili
Bﬁwg 1u|, vug with calcite filling
Wa, SLTH L
5.1 LIMESTONE (micrite); medium gray (N5} with dark
115 6.0 gray bands; weak: fresh
Ro - 114 -115.3 feet: high angle fracture 505
| BiMe, 0,
fa, 81, Ti
137
3.5
PVC: 4 inch O. D. set
120 Boring terminated at 120 feet tegslior{g feet for Packer 500
NOTE A: Water level data
Date - Depth (below ground surface)
4/29 - 8.8 feet
719 - 7.2 feet
7120 - 7.2 feet
125+ - 495
130 —J

Page 3 of



SOIL LOG_MFC_WLA REVISED BELLEFONT 03-19-07.GPJ WLA.GDT 4/24/07

Project Name and No.: NuStart - Beliefonte COL Project; 646 061299

ZMACTEC

WA

Willinm Letus & Associaws. tie.

SOIL LOG - Boring No. B-1040

Drilling Method
Hollow stem auger (8" OD)/ HQ core (3.8")

B.oriné Location Coordinates: AL State Grid (ft)
1532554 N; 629061 E

Total Depth
120 feet

Drilling Contractor (Driller) and Rig

Elevation (Datum NAVD 88)

Ground Water Depth

Date Started

MACTEC (Akins) / CME 550 616.9 feet See Note A 6/26/06
Sampling Method Borehole Inclination Logged by Date Completed
Split Spoon/ HQ core Vertical J. Hoeft 6/28/06
7
E E LAY 51007
= g o 8 :aég z 2 Reviewed by / Date DSC 5-9- Q? Ry {
gl | =] gs S151% " 5
clel% | 2e|8aS |22 | 8|8 g
Bl8le|g2lge|le|8|5|3|EQ 2%
SlGl 5|8 |82|s|2|£|£|3B2 : 2
ol G| o8 & 23| 6| 3|82 sias Lithology 0.0 Remarks =
0y oL CLAY, reddish brown (5YR 4/4), dry g
f to moist, stiff to very stiff, trace £
SPT 9 manganese nodules (~0.01 inch in
10 7 (182 diameter) L 615
E 7 :
3 - 1.7 feet: becomes yellowish brown _
E 7 (10YR 5/4) E.
/55T 7 j1es g
E 8 E
54 £
Y= ]
/3] 6 {18 - 6.5 feet: becomes moist in third £ 610
E 9 SPT sample E
7 :
SZT 22 (16.8 607.4 8.5
104 50/6" CL CLAY with limestone gravel, E
yellowish brown (10YR 5/4), dry to 3
3 moist, hard 2
1 1SPTIE00 | O SPT at 11.2 feet did not 3
E 5 advance. Driller broke £ 505
- 9.6-13 feet: limestone gravel is through with auger. 4
E 037 slightly weathered with white powder 132 E.
~—_coating and has sharp angular edges —=“— SPT refusal at 13.2 feet. E
E Continuation of borehole E
E description in rock log. E
153 3
E - 600
E £ 595
25 -
3 - 590
30~
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ROCK LOG MFC_WLA_REV BELLEFONT 03-18-07,.GPJ WLA.GDT 4/24/07

Project Name and No.:NuStart - Bellefonte COL Project; 6468061299

ZMACTEC

WA ROCK LOG - Boring No. B-1040

Willizin Lelils & Assocines, e,

Driling Method

Hollow stem auger (8" OD) HQ core (3.8")

15325564 N; 620061 E

Boring Location Coordinates: AL State Grid (ft) Total Depth

120 fest

Drilling Confractor (Driller) and Rig
MACGTEC (Akins) / CME 550

Elevation (Datum NAVD 88) | Ground Water Depth | Date Started
616.9 foet See Note A 6/26/06

Casing Size and Depth
HW: 4.5 inch ©.D. / 13.6 feet

Barehole Inclination Logged by
Vertical J. Hoeft 6/28/06

Date Gompleted

{feet)

ifz/% §h 0 F
=) 3 ° EE § Reviewed by / Date f)j r &-3-q7 E.?“*QJU !
@ N IS 2 128 s
= . Prea] = = = © °
£12/ 8| 2|8|22 8 |82 8 §
IS8 |E|8 (898 £l5g88 |3 , g
le|®|{3|aleRlaEldses | o Lithology Remmarks
5 10 LIMESTONE (micrite) with calcareous shale 3
3 29 =N vl interbeds; medium gray (N5) and dark gray (N3);
i5d 1 [T 77 R fresh; medium strong 2
- 14.8-15.8 feet: high angle fracture (70°) with slight
K staining =
k - 15-21 fest: shale is wavy, range of thickness is
0.01-0.1 feet with spacing < 0.01-0.2 feet
2 1291 g9 ]
' - 18.9-19.6 feet: high angle fracture (70°) with slight
20+ staining -
; - 21-31 feet: shale is <0.01 feet thick with spacing 3
3 <0.01-1.0 (average is 0.8)
E %% 100 - 21.4-24.2 feet: high angle fracture; 90° .
25+ 2
IENEE ]
' 29.1 feet: Unconfined
30+ Compression Test 3
3 -31- 45 fest: shale bed spacing 0.03-0.3 feet, ]
E wavy
15 |5 oo i ‘
E 5.0 - 33.5 feet: shale bed 0.08 feet thick with light olive =
35 gray (5Y 5/2) color 3
16|32 e
401 .
] 7 :_53_% 7 - 43 feet; rip-up clasts ]
45 - 45:56.5 feet: shale is 0.02-0.2 feet thick with ]
E spacing 0.05-0.3 feet
18 (22100 ]
50+ . 3
3 - 50.4 feet: shale layer 0.2 feet thick 50.3 feet: Unconfined
Compression Test
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ROCK LOG_MFC_WLA_REV BELLEFONT 03-19-07.GPJ WLA.GDT 4/24/07

ZMACTEC

Project Name and No.;:NuStart - Bellefonte COL Proiect: 64680 1299

William Lenis & Assncintes, Ine,

ROCK LOG - Boring No. B-1040

Depth (feet)
Recovery / Cut

In-Situ
Testing

Discontinuity
Discontinuity
Description

Geologic Unit

Lithology
Log

Lithology

Remarks

Elevation
(feet}

©| Run No.
Pi?‘
0o
S| % RaD
| Weathering
(;B Strength

55 -

o
(o]

110 100| F |R3

o
o

60 -

i
5.9
(s}

1 98 | F |R3

!
o
o

65 -

(3]
o

312 99 | F |R3

{
oy
o

70

1
5.9
O

[$;]
o

13 97 | F |R3

75+

E-N
N

414 100| F |R3

PN
Y

315 |55 197.7) F |R3

o
N

216 100] F |R3

321
o

90+

S T

- 56.5-65 feet: shale is 0.01-0.4 feet thick with
spacing 0.02-0.3 feet

- 65-75 feet: shale is 0.01-0.1 feet thick with
spacing 0.1-0.6 feet, rip-up clasts

- B9 fest: stylolites observed

- 75-90 feet: shale is 0.01-0.1 feet thick with
spacing 0.05-0.5 feet, rip-up clasts

- 90-110.4 feet; shale is 0.01-0.2 feet thick with
spacing 0.05-0.3 feet

- 91-93 feet: calcareous shale-rich section, micrite
is 0.1-0.2 feet thick

63.2 feet: Unconfined
Compression Test

=560

- 526

Page 2 of



ROCK LOG_MFC_WLA_REV BELLEFONT 03-19-07.GPJ WLA.GDT 4/24/07
Project Name and No.: NuStart - Bellefonte COL Proiect: 6468 1299

ZMACTEC WA~

Willsn Lews & Asyue

ROCK LOG - Boring No. B-1040

s e,

> =)
ettt sbsslatd Ul
© <3| Run No.
!-”i.u‘ or [:’-“ S—’”.‘" :'>I.4>
oho ol ol 0 Joa
w
33! ©
-CD co
m o m ail
a Strength
In-Situ
Testing
:mt [j jﬂﬁﬁHHHHH':!mjHuuHHWMHHHHHHHHHHHHHHHHHHHH Lithology
Log
Discontinuity
Description
w
T T T 1 T T T T T T T T T [} 1 1 ElevaﬁOn
Q < 3 (feet)
o o o

Recovery / Cut
Discontinuity
Geologic Unit

% RQD

Lithology Remarks

T | Weathering

95 -

- 96 feet: rip-up clasts

18 100 R3

R3

20 100 R3

- 110.4-120 feet: shale is 0.01 feet thick with -
spacing 0.02-0.1 feet, wavy

I
Q0

21 9% | F |R3

I
[&)]
o

(o]
©

3§22 98.7) F [R3

w
w

Boring teminated at 120 feet

. NOTE A: Water level data
. Date - Depth (below ground surface) - 495
5/12 - 13.7 feet
5/14 - 11.2 feet
E 6/28 - 9.0 feet =
6/30 - 14.4 feet
125- 7/5 - 9.0 feet

E 7114 - 7.2 feet .
7120 - 16.0 feet

Page 3 of 3



SOILLOG_MFC_WLA REVISED BELLEFONT 02-21-07.GPJ WLA.GDT 3/13/07

#MACTEC

Project Name and No.:NuStart - Beliefonte COL Project; 64@9061299

William Letis & Asseciales, Inc,

A
i

SOIL LOG - Boring No. B-1041

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ HQ core (3.8") 1532544.9 N; 628845 E 120.3 feet
Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) | Ground Water Depth | Date Started
MILLER (Ray) / CME 750 620.1 feet See Note A 6/23/06
Sampling Method Borehole Inclination Logged by Date Completed
Split Spoon/ HQ core Vertical A. Tillery 6/24/06

/2/%%:{5@%: "?:7’*;/ N

: E
= 2 vﬁ R Reviewed by / Date DSC 3-(3- ay
gl | 2| g8 £ 5% 5
Slol 5 186 18a S8 28| 5|8 S
£l s 5288l 5|8 5]35|F3 e
© g El 8188 & s | £ £ 1350 KTl
I3 8 | SaieE|2 | E|8!|F |02 e Lithology o Remarks =
0 oL CLAY, yeliow brown (10YR 6/6), dry, =620
E stiff, trace sand and small
T Jspy 1 | stee _Manganese oxide nodules 15
3 1 7 17 CH CLAY with gravel, strong brown
3 7 (7.5YR 5/2), dry, stiff, few black a
E manganese oxide nodules (Residual)
6 :
SI;T 7 3 3
E 7 3
53 E615
I - 2
1/1SPT wgg 9 CL 6131 CLAY with gravel, dark yellowish
3 3 5 ST ) brown (10YR 4/4), moist, very soft, —~—
] \.gravel s tan fo dark gray (Residual)_
E CLAY, grayish brown (10YR 5/3), E
3 3 moist, very stiff, trace sand E
4 /|SPT 7 |14 (Residual) £
4 9 - 9 feet; more orange mottling, few 5
104 larger black manganese oxide £ 810
nodules
/1SPT| 3 7 so86 - 11 feet: slightly drier with larger 11.5_| SPT refusal at 11.5 feet. 3
E 5 fl10/0" black manganese oxide nodules Augered fo 12 feet.
E (~25% of soil) Continuation of borehole £
3 description on rock log.
15 -605

welvgyann o

_%

TITPTOT T

ST

- 600

T[T

595

I UL TSt

MALIAI LIS e

w
o

Page
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ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

ZMACTEC

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

William Levis & Assoctates, Inc,

ROCK LOG - Boring No. B-1041

Driliing Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD) HQ core (3,8") 1532544,.9 N; 628845 E 120.3 feet
Dritling Contractor (Driller) and Rig Elevation (Datum NAVD 88) | Ground Water Depth | Date Started
MILLER (Ray) / CME 750 620.1 feet See Note A 6/23/06
Casing Size and Depth Borehoie Inclination Logged by Date Completed
PVC: 4.5 inch 0.D / 12 feet Vertical A. Tillery 6/24/06

/M’%ﬁw P v

o 3 > |z = Reviewed by / Date Do 33~ 07
g 13 |8 <2 |28 |2 5
clolag|aols|€ glE 28 | 5 &=
ol2l el <] 2lE L8 E2B2d | © Lithol ne
o4 o4 X nlE-|SBO30o0 O] Ithotogy Remarks
E weathered LIMESTONE i
LIMESTONE (micrite) with interbedded shale; 12{70 feet: good fluid
2.8 sw micrite is medium gray (N5) and shale is grayish return =
1 96 R3 g
2.8 toF S{f& Scf), black {(N2); fresh to slightly weathered; medium
15 boating A strong; micrite and shale thin to laminated
- 12.1-18.8 feet; zone with less shale, shale 605
contains micrite rip up clasts, irregular styolite lines -
50 .
2 |§5l100) F [R3
- 18.8-27.7 feet: zone with more shale
20 =600
5 1 - 21.4 feet: sparry calcite vug -
3 (= 1100 I8}, 20,
5.0 /SJI-Ro, Ti -
Bj, 15,
fa, Sm, 2
0
25 F |R3 B;, 15, P, - 505
SRo, Ti
4 |211100 i, 20, ]
- - Va, SI-Ro, - 27.7-34.2 feet. zone with less shale, shale color
/g'j 15.pL becomes lighter (N3) 3
30 Bl
le'»Ro,' i, - 590
= /coating 3
Bj, 15,
5.0 - ?I»SI—RO, B -
5 50 100 i
| - - 34.2-35.2 feet: zone without shale beds
35 R3 Y © . 585
swW 3
5.3 3
6' 50 100
40 ] ' [~ CIMESTONE (micrite) with interbeddad shale 580
Bi, “S’:IF';‘, layers with occasional wackestone interbeds: a
; R micrite is medium gray (N5), shale is grayish biack
5.0 (N2) and wackestone is medium light gray (N6); 3
7 |5p (100 h
: 3 fresh; medium strong 2
- 40-42.3 feet: shale is thin with wavy beds
3 F - 42.3-43.2 feet: wackestone, fossiliferous 3
45 R3 -43.2-50 feet: increasing shale content with depth 575
49 3
38 |50|%®
50 - 60-55 feet: increasing shale content (~45%) with 570
E depth, fossiliferous lenses throughout .

Page 1 of 3



ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA GDT 3/12/07

Project Name and No.: NuStart - Bellefonte COL Proiect: 6468061299

ZMACTEC

Wittiam Lettis & Associates, e,

ROCK LOG - Boring No. B-1041

Depth (feet)

Run No.

% RQD

Weathering

Strength
In-Situ
Testing

Discontinuity
Discontinuity
Description
Geologic Unit

Lithology
Log

Lithology

Rermarks

Elevation
(feet)

w .

[‘; Recovery / Cut

o
o

10

IS”

.

o
o

100

R3

1

(&

o

o
o

100

o1

!.

e

o
o

100

R3

[&]

™~

o
o

96

14

100

R3

15

(&)

.

o
=}

100

16

BN

[.

00

o
[=]

96

R3

Bj, 10,
a, Ro,

No fit

- 55-76.6 feet: shale content is ~50%, micrite is

thin bedded; shale is laminated, slightly wavy,

sometimes fossiliferous

Bj, 15, P,
Mo-Ro B

- 76.6-78 feet: fossiliferous wackestone

- 85-92 feet: packstone interbedded with very thin
shale beds

70.2-71 feet; lost water
return

86 feet; fluid return is
fair, flow is from around
the casing

Page 2 of 3
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ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

Project Name and No.: NuStart - Beliefonte COL Proiect: 6468061299

ZMACTEC

Williamn Lettis & AsaxTates. e,

ROCK LOG - Boring No. B-1041

5 -
> (&) é\ t,>~ =
g c % a g £ & £ E% 2
=] 4 B2 &g [EL 4
PlE|e| = |5 |B|sf|5E8 08 |6 Lithology Remarks
471521400 i, 5, P ™ [IMESTONE (micrite) inferbedded with shale;
5.0 Ro.Ti micrite is medium gray (N5) and shale is grayish
black (N2); fresh to slightly weathered; medium
strong; micrite is medium grained and constitutes
05 ~60% with beds of <0.1 feet thickness, shale beds
are mottled and discontinuous
18 % 100 | IMESTONE (wackestone); medium gray (N5); | 97 feet: decreasing
E . fresh; medium strong fluid return
100 100-120 fest: poor to
; no fluid return
; 5.0
] 19 50 100
E - 99.6-107.6 feet: zone with virtually no shale
105
: 81, 15, P,
20 5.3 100 Si-Ro, Ti ' '
E 5.0 - 107.6-115 feet: increasing shale content (~45%),
] shale beds are thinly bedded, mostly planar
110 —
E 5.0 -
21 | £51100 B, 5, PI,
E 5.0 Slm, Ti
E Bj, 20, P, - 113.4-116.8 feet: beds are planar
Sm, Ti
s a0 o | © | CVIESTONE(miciite) with inierbedded shle; shale
S No it is grayish black (N2) and micrite is medium gray
i (N5); fresh; medium strong; occasional wackestone
52 interbeds
322 £0 100
B, 20, P,
Sm, Ti
120 <
; Boring terminated at 120.3 feet
NOTE A: Water level data
E Date - Depth (below ground surface)
6/24 - 6.2 feet
6/25 - 6.3 feet
125+
130+

Page 3  of
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SOIL LOG_MFC_WILA REVISED BELLEFONT 02-21-07.GPJ WLA.GDT 3/13/07

Project Name and No.: NuStart - Bellefonte COL Project; 6468061209

AMACTEC LAy

77
Willlam Lesuis & Associates, Inc,

SOIL LOG - Boring No. B-1042

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Rotary Wash/ HQ core (3.8") 1532375 N; 628931.2 E 124.3 feet
Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) | Ground Water Depth | Date Started
MILLER (Bilbrey) / CME 750 622 feet See Note A 7/8/08
Sampling Method Borehole Inclination Logged by Date Completed
No sampling -60 K. KRUG 7/10/06
REE Dl 377
E =3 DIE ne D
=l | g n% Elzlp Reviewed by / Date pic 3-12~0 4
£ = % & g | o T."’: =g &
slel el i l2E S 5| 2lem g
BB 2| gg|gg| 8| e8| 2|9 ]
Slsl 8| S2 |88l 2 8 5|82 Litholo Remerk wé
0 w| o | Do XS < | O3 |w2]| g ay 0.0 emarks
E £ 620
53 See adjacent vertical horing B-1042A
E for soil profile. E
3 £ 615
E
10 ‘
£ £610
153 d
: £ 605
20 5
_ 602.5 22.5 *
E E- 600
3 3
304 ;

Page

1 of 1



ROCK LOG_MFC_WLA_REV BELLEFONT 03-19-07.GPJ WLLA.GDT 4/24/07

Project Name and No.:NuStart - Bellefonte COL Project; 6468061290

ZMACTEC

WLt

Willm Leiis & Assveraes, lue,

ROCK LOG - Boring No. B-1042

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Rotary Wash/ HQ core (3.8") 1632375 N; 628931.2 124.3 feet
Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) | Ground Water Depth | Date Started
MILLER (Bilbrey) / CME 750 622 feet See Note A 7/8/06
Casing Size and Depth Barehole Inclination Logged by Date Completed
HWT / 20,6 fest -60 K. KRUG 7/10/08
W 50007
= 3 o > . | E Reviewed by / Date  PSC 590 ey, |
2 s 5 a 'g £ o B £ E%- 3 2
= = = T 2 [ .
3155195580220 | Ly
ol 3 @ S|lfTelslegl oo ] N I
|l | R |2 |Hh|le-|S05cn |0 Lithology Remarks =
. 15 CWIRT LIMESTONE (micrite) with interbedded calcareous o . b
1175 0 l o jto shale; micrite is dark gray (4/0) and shale is very Boring Is angled at 60
SWHR3y M dark gray (7.5YR 3/1); completely to slightly r{ from horizontal. Depths £
o8 \weathered; weak to medium strong; predominately / | shown are distances
ol F \soil and wackestone fragments _______ _ /| alond the axis of - 600
T, 135 55 |low R (IMESTONE (wackestone) with interbeddad g””'”gf‘e‘éﬁ‘“""s‘may
E 5.0 S Ra calcareous shale; wackestone is biuish gray (5/1) erthse‘ dt.° etermine £
F and shale is dark gray (7.5YR 3/1); slightly ‘1’3? lca ’ 'S.tancesl- -
weathered; weak to medium strong Iscontinuity angle :
measurements are 3
I LIMESTONE (micrite) with Interbedded calcareous ;‘i‘gﬂve to borehole :
30 ) shale; micrite is dark gray (4/0) and shale is very ' ) .
3 Bl 50, dark gray (7.5YR 3/1); fresh; medium strong; shale 22.5-27 feet: good fluid
3 |4Z] g4 i, calaite is 0.01-0.3 feet thick in irregular layers with return , - 595
: 5.0 oated beddings spaced 0.1 feet apart r2e7tu4ri feet: poor fluid 3
: Al 328331 feet. shale bed 29-40.5 feet: calcite |
F IR3 - 33.1-34.0 feet: packstone bed infills present :
35+ 3
14 (221100 :
E ' - 36.4-40.0 feet: shale beds are discontinuous and =590
E become irregular; rip-up clasts :
s0-
: 51 LIMESTONE {micrite and wackestone) with
5 5_5 100 interbedded calcareous shale; micrite and £
' m wackestone are dark gray (4/0) and shale is very 3
dark gray (7.5YR 3/1); fresh; medium strong = 585
- 40.5-42.5 feet: bioturbation in shale, calcite very E
F |R3 common E
45- 3
k 50 4
36 |gg|100
| - 580
49 feet to bottom of 3
50+ = - 50-00 feet: consistently spaced shale interbeds, Zgran?e.el\tlloljl;lclg;fei;gg
= 5.1 irregular shaped, some diffuse boundaries, Cdmpreséion Test 3
7 150|100 moderate amount of rip up clasts 1
E B
F |R3 £ 575
55 - _
5.0 . ! ]
8 |5 g|100 56.1 feet: Unconfined E
: Compression with
i Stress/Strain Test 3
60 570
5.1 i E
9 50 100 ] E

Page 1 of 3




ROCK LOG_MFC_WLA_REV BELLEFONT 03-19-07.GPJ WLA GDT 4/24/07

Project Name and No.:NuStart - Bellefonte COL Proiect: 6468061299

AMACTEC ROCK LOG - Boring No. B-1042

(feef)

o 3 > | = T
[1h} - o = =
g s | 2 gle (&8 2 ©
B Z 8|25 |EB588482 |8 s
Cle|lel=lz |28 58388 |8 Lithology i
< = Remarks
F |R3 ]
65- ‘
65.1 feet: Unconfined
10 5.0 100 Compression Test
_ 5.0 2
70+ _
11128400 " 560
F |R3 .
75+ ‘
: 12 50 100
80+ _ ) M
E - 80 feet: rock becoming strong
E 49 E
313 56| 98 3
B 3
F |R4 -
85
5.2 :
14 50 100 3
80 - =
5.0 , , , E
15 | &5 [ 100 - 91.2-91.8 feet: shale is massive and interwoven E
5.0 " A E
’ with limestone present only as rip up clasts E
: LIMESTONE (micrite and wackestone)
F |Ra interbedded with calcareous shale; limestone is E
bluish gray (5/1) and shale is dark gray (7.5YR
95 - 3/1); fresh; medium strong
k ~ 92.7-94.3 feet: packstone with shale interwoven £
16 5.0 100 as thin wisps; calcite infill and replacement
E 5.0 common, vug infill 3
100+
: 17 50 100 -

Page 2 of
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ROCK LOG_MFC_WLA_REV BELLEFONT 03-19-07.GPJ WLA GDT 4/24/07
Project Name and No.:NuStart - Bellefonte COL Proiect: 6468

ZMACTEC WA

William Lenis & Assoc

ROCK LOG - Boring No. B-1042

= =
=3 &) 2 |2 €
g = £ 12 128 |2 5
= S ] a o | £ o D8 =Rt ‘S =
Sleg|e|=|2|&E8 55888 |8 Lithology Remarks me
F R4 -
105 1
118|230 530
110+ a, 70, ;
E 3, Ro, Ti E
19| 22100 g
E . - 525
k -112.5-113.4 feet: packstone with wispy shale
B | layers 3
F |R4 y
1155
= 5'—0_ 3
: 20 50 100 _
; =520
120 < 3
‘ £
| : 3
ﬂ e
j21 |5 |100| F |R4
; ;—515
125 Boring terminated at 124.3 feet. E
NOTE A: Water level data 3
Date - Depth (below ground surface) £
k 7/9 - 15.8 feet
711 - 16.1 feet E
7120 - 13.2 feet E
£ 510
130+ 3
135+ %505
140 1
=500

Page 3 of 3




SOIL LOG_MFC_WLA REVISED BELLEFONT 02-21-07.GPJ WLA,GDT 3/13/07
Project Name and No.:NuStart - Bellefonte COL Project; 64@8061299

AMACTEC

SOIL LOG - Boring No. B-1042A

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD) 1532377.2 N; 6289359 E 23 feet
Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) | Ground Water Depth | Date Started
MILLER (Bilbrey) / CME 750 622.1 feet See Note A 7/8/06
Sampling Method Borehole Inclination Logged by Date Completed
SPT Vertical L . K KRUG 7/10/06
. = S 575707
2 g5 v
o e = RV & VR a7
= 9 Uﬁ g =12 .Reviewed by / Date {:),‘: C 2 4 Q7
o} & bl = E =)
& Flg8E |~ | 53|88 . e s
clelo| e i8sq Q| 21857 g
= N o 1] - 2 ey
BlE| 2| 82|86/ 218 |8)2|%8 53
CIS 8 | Sa €€ 3% |8 |3 |02 s Lithology 00 Remarks o=
0 7 &P GRAVEL (Fil) 3
B b O\ E
q PO E
E 4 620.7 1.4 E
1/8PT 5 |42 CLAY with sand, strong brown E
-él 1 4 (7.5YR 5/8), inSt, medium sfiff, few Soil boring is and SPT's test 5—620
3 manganese oxide nodules were perfomed in a vertical  §
E hole offset 3.7 feet from e
3 SPT 3 - 3.5 feet: color changes to brown B1042 which is an inclined
/107 6 |18 (10YR 4/3) and becomes stiff boring. 3
E 7 g
53 -
i /lsPT :12 31.2 ]
3 3 : - 7.0 feet: color changes to light olive £ 615
z : P14%... brown (2.5YR 5/4), becomes soft  — 25—
3 CLAY with sand, dark yellowish E
3 5 brown (10YR 4/4), moist, stiff, few
4 /ISPT manganese oxide nodules E
E 4 4 31,2 :
104 g 1
spTl 2 - color changes slightly to dark 3
5 |18 yellowish brown (10YR 4/6) E
Y15 g £ 610
E 00t 180 g
3 CLAY with gravel, dark grayish 3
3 SPT 9 brown (10YR 4/2), moist, siiff, trace
/17 | 8 144 sand 3
15+ :
seT 5 (18 3
’; 9 =605
E BO3S o 185 3
__1 SPT 2 CLAY, dark yellowish brown (10YR E
8 1 110.8 4/4), wet, soft to medium stiff, trace E
20 2 gravel _
spTi © - 21-21.5 feet: advance SPT with ‘
E 9 5 [13.2 weight of rods, possible void E
E 2 Auger refusal at 23.0 feet. | 600
E 599.1 230 | See adjacent inclined boring £
Boring terminated at 23.0 feet. B-1042 for description of E
3 underlying rock. :
. E 595

30~ Page 1 of 1



SOIL LOG_MFC_WLA REVISED BELLEFONT 02-21-07.GPJ WLA.GDT - 3/13/07

Project Name and No.;NuStart - Bellefonte COL

ZMACTEC

Project; 6468061299

Wiltiam Lewis & Assaclates, Inc,

SOIL LOG - Boring No. B-1043

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD) 1532423.8 N; 6287419 E 2 feet
Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) | Ground Water Depth | Date Started
MILLER (Ray) / CME 75 622.7 feet See Note A 6/6/06
Sampling Method Borehole Inclination Logged by Date Completed
Split Spoon Vertical KRUG 6/7/06
E B 4y /%/ B
o3 = = -
2 g TJ‘;‘; 8 é 2 Reviewed by / Date p SC - /
g | 2|88 8518 512 5
AEEIRS L AR R A=) P
BlE| B| 82|85/ €5 B2 (=8 5%
g’ 3 8|5 282128582 620.7 Lithology 00 Remarks o
hs| "v‘l. T
b GRAVEL (FILL) Drilled to test for concrete.
E - aLa * SPT 1 blow counts not :
E ?:T 247 ..-:’n recorded due to rig geologist [
E A .20 omission 3
PTN10/0"fi1.2] a206 [\ CEMENT/CONCRETE f1_21_] Rocks encountered.
E E_JTZ Drilfing terminated due fo concrete 10 blows at zero £ 620
encountered at 2 feet, Relocate to advancement.
' B-1043A. E
5 3
E =615
104 ]
E =610
15
] 1
i 605
20
3 600
254 g
:
302 £

Page 1
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SOIL LOG_MFC_WLA REVISED BELLEFONT 02-24-07.GPJ WLA.GDT 3/13/07

Project Name and No.: NuStart - Bellefonte COL Project; 64E§§961299

HMACTEC A SOIL LOG - Boring No. B-1043A
William Letis &A.\snclu\c‘s, Ine.
Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ HQ core (3.8") 16324243 N; 628756.8 E 75.6 feet
Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) | Ground Water Depth | Date Started
MILLER (Ray) / CME 75 622.2 feet See Note A 6/6/06
Sampling Method Borehole Inclination Logged by Date Completed
SPT Vertical K. KRUG 6/8/06
: E 5 bt 77707
= 9 Ug & £ 8 Reviewed by / Date DSC 4-13-g /
2 > 1 2 £ =~ 5 5 c
Slel o | B2 |Eg|3 | 2| 8|5 En £
BIE|E|25(85/8|5 82 =8 €3
SIS S 52 |EE 2| % |82 82 euo Lithology oo Remarks e
0 CH CLAY with sand, dark reddish brown
E (2.5YR 8/4), dry to moist, hard, few
1 /lspr| 8 s R%~organies — 18
E 1 4 |12 L CLAY with sand, yellowish brown
i 3 (10YR 5/4), moist, medium stiff to 620
E stiff, few large gravel clasts
4 Jlsp| 4 36/
El [¢] 18 (17.4 G8Z
E 2 19
3 5
5
8162 B0
SPT 8 CH CLAY with sand, strong brown
E 2 7 |18.5 (7.5YR 4/6) to yellowish brown
E 9 (10YR 5/6), moist, medium stiff to 815
E - very stiff
E - 6 feet: becomes yellowish brown
: ] (10YR 5/6)
4 SPT| 5 |1g5| 30 | 73/ |6SZ - 8.5 feet: becomes yellowish brown
T I 47 | H (10YR 5/8) with few manganese
10 nodules
“ SPT 4 - 11 feet: becomes yellowish brown
3 5 8 |24 (10YR 5/8) g
E 11 water level measured at 12.5 F610
E feet (6/8/06)
f SPT| 4 19 - 13.5 feet: becomes dark yellowish
E 6 10 6077 __ brown (10YR 4/6) 145 | SPT refusal at 14.5 feet.
15; 10/0" ROCK FRAGMENTS, limestone Advance auger to 15.6 feet.
E soee  Slightly weathered 156 | Continuation of borehole
E description on rock log.
E 605
203
600
E
El
25
d 595
;
30
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ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

ZMACTEC

Project Name and No.:NuStart - Beliefonte COL Project; 64689\(?5\1 299

Wl

Willinm Letlis & Assozintes, Ine,

ROCK LOG - Boring No. B-1 04&

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ HQ core (3.8") 1532424,3 N; 628756.8 E 75,6 feet
Drilling Gontractor (Driller) and Rig Elevation (Datum NAVD 88) | Ground Water Depth | Date Started
MILLER (Ray) / CME 75 622.2 feet See Note A 6/6/06
Casing Size and Depth Borehole Inclination Logged by Date Completed
PVC: 6.83 inch O.D / 15.6 feet Vertical K. KRUG 6/8/06
Y
ut < P ey
= 3 2 lz | E Reviewed by / Date DSC 3-{2-0)
@@ -~ o = e S
£ . Fad £ = = é é-g Re) _E
£ 218 5|£|2|2228E |E2| D T
Glc| 8 | 51805218488 |3 88
Cle || x| 26|25 a988 | O Lithology Remarks we
E - LIMESTONE (micrite) interbedded with calcareous :
] - shale; micrite is light gray (N7) and shal,e is dark
4o :_ gray (N3); fresh; medium strong; sha?e is 0.1-0.2 good fluid return =605
1 122183 F IR3 feet thick, spaced 0.05-0.3 feet apart; calcite vugs =
5.0 : present
i -
20+ ==l
Bb, 5, Wa,
| smT ¢ -
i o =600
AL 100| F |R3 = - 22.6-29.0. shale is 0.01-0.09 feet thick with
5 0 ] N
. = spacings of 0.01-0.1 feet
2 -
25+ :: 4
[ 1
E -
rr]
E = -595
5.2 -
3 £0 1001 F |R3 :
O] - 26-39.4 feet: shale beds increase in frequency,
30+ :_ 0.1-0.2 feet thick with spacings of 0.05-0.1 feet -
E 0 - 30 feet: fossilifereous zone
- =l
]
i Bba,}ZO. | - 590
4 |g5|8| F|Rs] || P
o 34-75.6 feet: good fiuld
35+ o return 3
- B E
L 2
E = - 585
5.2
i35 |E25198] F IR
E 5.0 : BB, 20,
fa, Sm,
40 - : ITi - 39.4-50 feet: shale beds increass in frequency,
T 0.1-0.2 feet thick with spacings of 0.05-0.1 fest
-
= :
- e
50 - 580
6 50 100| F |R3 : Bb, 18, ~ Spar-filled vugs
E - fa, Ro, Ti
'
45- T
[ 1
E [
E i 75
el | Ao, 65, 5
17 |2%]400| F |Rs| [}/ e Rom
K ’ C T
1
50 - L .t A
- - 50-60 feet: limestone changes to wackestone,
L very fossit rich
I
e 570
4.7
q 8 |g5|94| F |R3 - -
5.0 -: 0,70,
7 : 3, Ro, Ti -
554 -
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ROCK LOG_MFC_WLA REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

Project Name and No.; NuStart - Bellefonte COL Proiect: 6468061299

ZMACTEC

William Lettis & Assosiales, Jac

ROCK LOG - Boring No. B-1043

601

65+

70

Depth (feet)

Elevation

(fect)

S k=
2 ) 2 12 |5
o g fa) Ig £ o) & £ E‘% g
= = == o
IR R L B R
gl 2| =2 (5| ERdaa |6 Lithology
5.3
9 50 100 R3 Fo, 10,
IWa, Sm,
[Ti
- 60-75.6 feet: shale increases in frequency,
0.01-0.2 feet thick with spacings of 0.05-0.02 feet
5.5 ~ B0-75 feet: fossil-rich bands become common
410 { #5100 R3
5.0
" Bb, 20,
Wa, SI, Ti
311 |28 g R3 - 67.8 and 68.6 feet: fossils present in bands 1-2
5.0 h
feet thick
112 100 R3
" Bb, 5, Wa, - clay-filled fracture
Sm, Ti

75

804

854

=560

90+

Boring terminated at 75.6 feet

NOTE A: Water leve! data

Date - Depth (below ground surface)
6/6 - 14.0 feet

6/7 - 12.6 feet
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SOIL LOG_MFC_WLA REVISED BELLEFONT 02-21-07.GPJ WLA.GDT 3/13/07

ZMACTEC

Project Name and No.:NuStart - Bellefonte COL Project; 64@ 61299

WA

L4
William Letiis & Associates, loc,

-
SOIL LOG - Boring No. B-1044

Boring Location Coordinates: AL State Grid (ft)

Drilling Method Total Depth
Hollow stem auger (8" OD)/ HQ core (3.8") 1532399.8 N; 629086.6 E 76 feet
Drilling Contractor (Drilier) and Rig Elevation (Daturm NAVD 88) | Ground Water Depth | Date Started
MILLER (Bilbrey) / CME 750 618.7 fest See Note A 6/6/06
Sampling Method Borehole Inclination Logged by Date Completed
Split Spoon/ HQ core Vertical , A. Tillery 6/7/08
7 A L 4
g S /’/W//é ot i B0 T
] - pus o .o 9 I LAty
=l |28 5lzlp Reviewed by / pate. . D5C 2 ~17-G)
& ! £ [l s |2 E =49 g
c|lelelte|eglCl el 8|8 8
GlE| E| 82|85/ 8|28zt 8%
SIS 8| Sa |£E 2| %8| 2182] ger Lithology 00 Remarks we
05 oH organic GLAY, reddish brown (2.5YR
E 4/4), dry to moist, stiff
3
EVASA I RT: B T
9 CLAY with sand, strong brown
3 (7.5YR 5/8) to yeilowish brown
F (10YR 5/8), moist, stiff to medium
3 1 stiff 615
E SPT 2 18 (19.8 52/ - manganese nodules are up fo 4
3 2 5 26 mm in size
54 55
E " CLAY, dark brown (7.5YR 3/4), moist
1 2 | g OO medumsif e sans
E 3 8 CLAY, yeliowish brown (10YR 5/6),
3 moist, medium stiff, black
E y ’ 8.0 | Auger refusal at 8.0 feet.
#ﬁfpl 40/1"[} 0 \ manganese nodules SPgl' refusal at 8 feet with
3 L4 blow counts of 401", 610
E Continuation of borehole
10_2 description in rock log.
_ 605
154
3 600
20
: 595
25»
:
] 590
304
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ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

Project Name and No.: NuStart - Bellefonte COL Project; 64682, 299
A MACTEC ROCK LLOG - Boring No. B-1044
William Lenis & Assuciates, Ine.
Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ HQ core (3.8") 1532399.8 N; 629086.6 E 76 feet
Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) | Ground Water Depth | Date Started
MILLER (Bilbrey) / CME 750 618.7 feet See Note A 6/6/06
Casing Size and Depth Borehole Inclination LLogged by Date Completed
PVC: 4.5 inch O.D/ 8 feet Vertical A. Tillery B/7/06
4 VAN ey
% /%.czm T
-+ K ',-'~ s e
= 5} P £ Reviewed by / Date D fo 5-13-0 /
8 = 2 S 188 | 2 S
sl 8|lalt|sl.o Bl |25 |8 £
= = Rt Do O =3 =
Clgle || |d|les|5B85a | o Lithology Remarks H
1 LIMESTONE (wackestone) with interbedded shals; 10
27 wackestone is medium gray (N5) and shale is Dril .
104 1 |58 82 [SWIRS grayish black (N2); slightly weathered; medium o Cifcf u‘l‘:t'.,‘;‘% ank 2
strong; shale beds are very thin (1 mm-3 cm) Series 2 drill bit 550 psi
down-hole pressure,
Fluid return is good -
; from 8-61 feet. 3
2 [29) 44 |sw|Rs -605
15+ _ 3
Rod drop of <=1 footat {
- 16 feet; weathering decreases to fresh 15.2 feet 3
- - 16.4-18.1 feet: beds are planar and not wavy
3 281400 F |R3 - ]
5.0 - 18.5-18.9 feet: fossiliferous 600
209 | | 1| ) Edigsero -
LIMESTONE (micrite) with interbedded shale; 3
micrite is medium gray (N5) and shale is grayish 2
black (N2); fresh; medium strong; laminated shale;
= bioturbated
5.1
4 50 100 . 595
25" BHTY BHTV analysis was 3
F |R3 conducted over the
; length of cored section |
5.0 A | LIMESTONE (wackestone) with interbedded shale; 3
5 (55100 wackestone is mediurmn light gray (N6) and shale is £ 590
K ’ By, 10, grayish black (N2); fresh; medium strong; shale
30- 2, Ro, Ti interbeds generally wavy and laminated 3
i, 15,
48 -GiRe" ]
- -RO
6 |50l 9 51, 10, Sm - 585
35- ]
F [R3
1. |50 ]
; 7 X 100 - 580
i, 10, 5m,
40- Pl, Op =
8 .g__g 100 [ B20.R - 43-46 feet; very fossiliferous 575
| BN
{S1-Ro, .
45 Bj, 10, Pf
FR3 I -
e O LIMESTONE (micrite) inferbedded with thin shale ]
E Bj, 15, P layers; micrite is medium light gray (N6) and shale
Si-Ro, Op is grayish black (N2); fresh; medium strong; -
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ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA GDT 3/12/07

Project Name and No.: NuStart - Bellefonte COL. Proiect: 6468%@\1 299

ZMACTEC

WZLA—

Willium Letiis & Associates, Inc.

ROCK LOG - Boring No. B-1044

= -
o (] = |2 =
EL IS 1Bl sk 2813
£121 51822288 (552
o = o | & S lo(thhl 2|8 O a ko]
o 3 @ @ =8 M =] o) L2 o @ f
| x|{x®|=|é|srSpdac |o Lithology Remarks
o |21 100 ocecasional shale beds, wavy, laminated and
5.0 o bioturbated N
50- sJJiRo' g - 48.8-49.8 feet: fossiliferous packstone
A
52
5.0 T, 10, . .
|_Ma, SkRo, - frequent bioturbation throughout
5853 ,.qus!ls
8j, 10, P,
SHRo
Bi, 10,
2, Ro, .
o fit - 56.8-60.2 feet: shale decreasing
8}, 10, P,
E 5.0 'gm.sng‘flt
5.0 s};hv'sx-éo '
60 4
61-66 feet: lost 25
gallons of fluid return
[ 18}, 10, P,
5.0 ==sm, (f)lp
toor fi
5.0 L B3, 2ro, ]
a, no fit
65+ Bj, 15,
J‘a, no fit B
BEASs 66-76 feet: fuid retum
E Bj, 10, P), is good.
: St Ro, Ti - 67.3 and 69.1 feet: abundant chert
5.1 - 68 feet: recoverad core (68 feet) slightly exceeds
5.0 cored section (67.8 feet)
70+
" [IMESTONE (wackestone) interbedded with thin
shale layers; medium light gray (N6) and grayish
black (N2); fresh; medium strong; some styolite
' 5.0 features
5.0
PVC: 4inch O. D.
75+ installed after drilling for
BHTV test
Boring terminated at 76.0 feet
NOTE A: Water level data
Date - Depth (below ground surface)
80- 8/18 - 9.5 feet
85+

Page 2 of
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SOIL LOG_MFC_WLA REVISED BELLEFONT 02-21-07.GPJ WLA.GDT 3/13/07

Project Name and No.:NuStart - Bellefonte COL Project; 6468061299
#MACTEC LA SOIL LOG - Boring No. B-1045
Wiliam Letns & 5
Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ HQ core (3.8") 1532482.4 N; 628986.7 E 75.1 feet
Drilling Contractor (Driller) and Rig ' Elevation (Datum NAVD 88) | Ground Water Depth | Date Started
MACTEC (Akins) / CME 550 622 4 feet See Note A 6/6/06
Sampling Method Borehole Inclination Logged by Date Completed
Split Speon/ HQ core Vertical J. Howard 6/7/06
g S o S Frntasen 3T OF
05 e e an o~ N
gl | & vé 8 E g Reviewed by /Date 10 5( %~ l5-Qy
El P |8 o | S|3]3 9 5
slel e | £2 123281k =5 P
SlE| 8l 82|85/ &1 ¢8| & =2 G5
Ale|l s | 28 82| 8| | & -5 ; ne
»l o | Sn g 2| 2|0 D2 | goma Lithology 0.0 Remarks
01 A CLAY, strong brown (7.5 YR 5/6), 3
E dry, medium stiff to hard (Fill) E
2
/T 3 |18 Jaz.0) 5 lesz 2
E 2 E
E - 620
_ SPT 2 - 3.5 feet: becomes strong brown —
2/ 5 (18 (7.5 YR 4/6) 3
53 7 :
] 2
616.4 8.0 E
SpT 9 41/ sandy CLAY with gravel, strong E
3 5 | 18 118 10.7 21 GSZ brown (7.5YR 4/6), moist, hard (Fill) 3
20 - 615
| e38 ... B85 ‘
3 Nlepr| © CLAY with sand, reddish gray brown
3 4 4 118 (2.5 YR 5/1) to light reddish brown £
E 8 (2.6YR 7/4), stiff, moist, few gravel E
107 (Residual Soil) 3
E 6114 1.0
: Nspt 9 CLAY, yellowish brown (10 YR 5/6), E
E 5 | 10 18 dry, very stiff (Residual)
i - 610
3 flset| © all :
1/6 | 8 |18 284 g o8z 3
E 14 :
15 - 15.0 feet: limestone gravel 3
7
_ S?T 6 |18
] 7 £ 605
S N == 82 Auger SPT refusal at 18.5 |
E ‘ g — feet. Continuation of boring £
description in rock log. E
20
E =600
255 :
3
: 595
”a 3
30
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ROCK LOG_MFC_WLA _REV BELLEFONT 02-21-07.GPJ WLA GDT 3/12/07

ZMACTEC

Project Name and No.:NuStart - Bellefonte COL. Project; 6468921 299

ROCK LOG - Boring No. B-1045

Drilfing Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ HQ core (3.8") 1532482.4 N; 628986.7 E 75.1 feet
Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) | Ground Water Depth | Date Started
MACTEC (Akins) / CME 550 622.4 feet See Note A 6/6/06
Casing Size and Depth Borehole Inclination Logged by Date Completed
PVC: 4.5 inch O.D/ 18.5 feet Vertical J. Howard 6/7/06
T P
& 3 z |2 E Reviewed by / Date DSC. 3~ l2-q /
g Iz 2 518513 5
= S|8lg|2|5598F |E8 | 3 g
8 = 8|2 |8 |5|5% 2888 |3 58
Al 3 o} o O | SITRE|28 20 @ . oL
Z |l | R |2 |Hlef|S@l3an | o Lithology Remarks =
: o= LIMESTONE (micrite) with shale beds; medium ]
4 127 62 [MWiRa T light gray (N8), slight to moderate weathering, 3
20 2.7 to I | e moderate strength: shale beds are thin to
| SW LT | jsignificent moderately thin
| 1 discontinulty .
[ ]
e A | -18.5-26.1 feet: shale beds are 0.1 feet apart - 600
4.9 HW e
2 49 43 R3 -:: ]
[ 1
254 MWV :- .
I — —
- - 28.1 feet: shale beds 0.1-0.4 feet apart 3
: - 26-30 feet; small calcite crystals observed - 595
3 |20 l400] F |Re| F ]
E 5.0 T
[ ]
. A
30 BHTY :- BHTV analysis was -
E _— conducted over the
1] length of cored section
- 49 SW E: 32.7 feet: Unconfined :590
14 39|70 o |R4 - Compression Test
1 ~
35 L]
1
1
5 3
o 585
_ 3
25 [52|400|SW|Ra == -
E 52 toF ]
40- o=
i 3
E o - 41-46 feet: shale beds are irregular with small =
- g | amounts of bioturbation and refic shell fragments 580
mn 3
1
48 SW rr 3
36 |28|"or|RY
45- L ]
.
- - 46 feet: rock becoming fresh; strong -
:: - 575
-
7 1281100 F [Ra| [T
:- - 46-58 feet: shale beds are moderately thick to -
50+ -: meoderately thin 0.1-0.3 feet apart and irregularly
- shaped
[
[T
s 570
18 |2 l100] F |Re = -
[ —
55 T
- -
|-
X 3
[ 1
- 565
5.0 it 3

Page 1 of



ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

Project Name and No.:NuStart - Bellefonte COL Proiect: 6468061299

HMACTEC

Willfwm Lattis & Astociales, ine.

ROCK LOG - Boring No. B-1045

Elevation
(feet)

- 555

":';' e
] 2 2| g2 |85 | 5
CE | d]= |25 | =888 88 | O Lithology Remarks
F 9 |50]90F R4 - 58-61 feet: shale beds thin to very thin with 58.6 feet; Unconfined
spacings 0.2-0.4 feet ‘ Compression with
60 - 59 feet: smali calcite crystals visible Stress/Strain Test
3 - 61-64 feet: shale beds moderately thin to very thin
E with spacing 0.2-0.4 feet apart
E 5.0
E 50 - 64-75.1 feet: shale beds moderately thick
B85+
E B. 66.8-68.5 feet: fossiliferous layer
5.0
5.0
70
: 4.0
4.0
PVC: 4 inch O. D.
75 - installed after drilling for
Boring terminated at 75.1 feet BHTV test g
| NOTE A: Water level data
Date - Depth (below ground surface)
i 6/6 ~16.3 feet
7/20 - 16,0 feet
80+
85+
90+
95~

- 530

=525
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SOIL LOG_MFC_WLA REVISED BELLEFONT 02-21-07.GPJ WLA.GDT 3/13/07

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299
AMACTEC WA SOIL LOG - Boring No. B-1046
William Leltis & A 3
Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ HQ core (3.8") 15322429 N; 6289453 E 49.4 feet
Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) | Ground Water Depth | Date Started
MILLER (Ray) / CME 75 625.5 feet See Note A 6/10/06
Sampling Method Borehole Inclination Logged by Date Completed
Split Spoon/ HQ core Vertical J. Pearce 6/11/06
g % § /;//%Aa 5 //“6) ;;2
o3 pogl ) ) .
= 9 Ué B Té 2 Reviewed by / Date DSC 3-03-0 a7
“\u_)/ ,2" % £ [l 5 < %”: > | 0 15
|2 o gelgq Q| 21| B S S
BBl 2 gs|ge|l 8| e |B|2g|ED 5%
Sl 188 |88/8|2|5|538 ; ne
G| S| Sm|eEl S| Z |8 | 31|62 ems Lithology 0.0 Remarks =
0 7 cL CLAY with gravel, light red (10R 7/6), E 605
E / moist, stiff (Fiil)
E 11 /
/T 0 |12 % 3
E 7 / gravel is carbonate E
3 7, | 6225 . .. _3g |fragments E
E 7 CLAY with sand, yellowish brown 3
3 SPT 3 / (10YR 5/8), moist, soft to medium
/1557 4 |18 / stiff
E 5 / - 4 feet: with silt, dark yellowish 3
53 / brown (10YR 4/4), mottied, trace E
/ organics - 620
1 /lsprl 2 / - 6 feet: brownish yellow (10YR 6/6), E
3 3 4 |12 / trace manganese oxide nodules of E
E 5 % 0.01 feet diameter 3
_ 4 % - 8.5 feet; brownish yellow (10YR E
/58T 11 |1 2o 487 esz / 6/8) with black staining, 0.25 - 0.5 3
10 E 10 / inch clast in shoe, subrounded, 3
E / carbonate E
/ E615
2 / ~ 11 feet: trace clastics, very fine
3 SF;T 4 |18 / sand size 3
; 7 % 3
E J / - 13.5 feet: yellowish brown (10YR 3
5| 5 |18 / 5/8), trace clasts (1-2mm) of 3
15 E 5 / carbonate :
‘ //4 6095 16,0 610
SPT 5 79/ CH CLAY, yellowish brown (10YR 5/0) 3
3 7 6 14 124.3 48 GSsz with black stains, moist, very stiff to 3
E 15 medium stiff, 15-20% clastic in lower £
3 barrel, subangular to angular E
E| fragments of carbonate up to 10mm
Efy/ iy - 18.5 feet: dark yellowish brown 3
E 8 3 11 134.3 50 Gsz (10YR 4/6), few black clasts of E
203 4 coarse to very coarse sand E
- 20 feet: carbonate clasts of fine £ 605
3 sand size, coarser angular clasts in E
2 shoe (2-10mm)
/PET 2 | 14 (38| B4 - 21 feet: yellowish brown (10YR 3
3 2 4 5/4), few localized carbonate clasts E
up to 10mm E
0.9 236 | SPT refusal at 23.6 feet. 3
30717 © Continuation of borehole E
description in rock log.
600

30
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ROCKLOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

HMACTEC

Project Name and No.: NuStart - Bellefonte COL. Project; 6468061299
WA

i
William Letiis & Associates, Ine,

ROCK LOG - Boring No. B-1046

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD) HQ core (3.8") 1532242.9 N; 6289453 E 49.4 feet
Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) | Ground Water Depth | Date Started
MILLER (Ray) / CME 75 625.5 feet See Note A 6/10/06
Casing Size and Depth Borehole Inclination Logged by Date Completed
PVC: 4.5 inch 0.D / 23.5 fest Vertical J. Pearce 6/11/06

7 7 L of L5y TR
M ol 3740T
= 3 2 |2 g Reviewed by / Date DSC -3~ 07
9] = 2 5 |55 1D -
g §lals £, o é" £ |28 | § 2
= = =~ e
5 s 3|2 5 855218488 |5 ¥
ol 2| 2| . Slfol=l2820 | © ; ne
£ |2 |x |2 | blef|3R98a |0 Lithology Remarks
41 |1 77 [sw LIMESTONE (micrite) with shale interbeds;
25 0.9 medium biuish gray (58 5/1) -
- - 25 feet: interbedded shale, trace fossils zones (2 500 psi downpressure  E gop
inches) 25.4 fet_at: lost fluic
32 |22]100| F - 26.5 feet: vertical calcite filled vein, shale rich circulation 3
: zone (3 inch) with fossils 3
o, 15, S, - 27.5 feet: irregularly spaced thin shale interbeds 3
E St at 15-25° and strong reaction with HC, thin beds
- 27.8 feet: joint filled with calcareous clay -
30+ - 30 feet: fossiliferous zones 2-3 inches, light gray - 505
= 50 (N7)
3 |5p|100 F
- 33.4 to 34 feet: vertical to subvertical fractures
(joint), tight, carbonate clay-filled =
357
- 590
5.0 A
4 |==(100| F [ 5, Wi
5.0 R% . a,
40+ -
=585
5.0
5 50100 F ]
’J?. 5, Wa, - 43 feet: vugs above fracture, clay filled seam =
S1, Ti
45+ S
- “’va\ 10i . - 580
5.0 fa, 81, T .
4 6 5.0 100 F ]
50 Boring terminated at 49.4 feet ]
-575
NOTE A: Water level data
Date - Depth (below ground surface) -
8/14 - 18.1 feet
55+
=570
60~
- 565
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SOIL LOG_MFC_WLA REVISED BELLEFONT 02-21-07.GPJ WLA,GDT 3/13/07

Project Name and No.: NuStart - Bellefonte COL Project; 64

ZMACTEC

.

Wiltiaim Ledis & Assogintes, Inc,

6(?061 299
f "\Tt

SOIL LOG - Boring No.

B-1047

—

Drifling Method

Hollow stem auger (8" ODY HQ core (3.8")

Boring Location Coordinates: AL State Grid (ft)
1632622.2 N; 628995.6 E

Total Depth
120 feat

Drilling Contractor (Driller) and Rig

Elevation (Datum NAVD 88) | Ground Water Depth | Date Started

MILLER (Ray) / CME 750 619.2 feet See Note A 6/25/06
Sampling Method Borehole Inclination Logged by Date Completed
Split Spoon/ HQ core Vertical A Tiilery 6/26/06
: j;fﬂ e
§ g C’g ,4%/%/ ?ﬁ&efg,c_m .,; 7 ré’ b 7
D& — " iy by "y A
= o T,g g g 2 Reviewed by / Date D e ;:37 ~(4~ 07
& PlSE | | 8138 .10 5
slel e 2883 C IR B|Be =
B8 2| g |88 8¢ |8 |EQ 58
Slgl g | 22 |eg| 81 8|5 | £|3%8 ! me
B H | om |eEZ | E| O | 3|02 g192 Lithology 00 Remarks
03 oH CLAY, vellowish brown (10YR &/6) to E
E brown (7.5YR 5/4), moist, medium E
E WOR stiff, very stiff, and stiff, trace gravel E
3 S}:T 3 7 and manganese nodules (Residual) E
4
w 4 ~ 3.5 feet: color changes to brown
/IPPT 8 |13 |28.1) 5 |osz (7.5YR 5/4) 615
E 33 :
1 /lspT| 4 66/ 3
E 3 6 {13 1256 28 GSz - 6.5 fest: slight color change to
E 9 strong brown (7.5YR 5/8) E
_
3 SET 4 |95 - 50il contains gravel and becomes =610
8 greenish/grayish brown (10YR 5/2) 3
608.2 11.0
PTR11/2" M 2 ] el GW | so7.7  GRAVEL with clay, yellow, very 115 | SPT refusal: advanced 2 £
E 5 \ dense, possible weathered bedrock | inches with one blow E
followed by zero 3
3 advancement after 10 blows
E Augered to 11.8 feet and -
washed hole to 12 feet.
E Continuation of borehole E 605
15 description in rock log.
E =600
20
n e 595
25—§ E
% £ 590

30
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ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

ZMACTEC

Project Name and No.:NuStart - Bellefonte COL. Project; 6468061299

LA

William Leutis & Associaies. Inc.

ROCK LOG - Boring No. B-1047

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ HQ core (3.8" 15326222 N; 6289956 E 120 feet
Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) | Ground Water Depth | Date Started
MILLER (Ray) / CME 750 619.2 feet See Note A 6/25/06
Casing Size and Depth Borehole Inclination Logged by Date Completed
PVC: 4.5 inch O.D/ 11.6 feet Vertical ] A. Tillery 6/26/06
%’//% a‘m’w:- F }/7/'7”
3 R A i P < i
e 3] o z |z, E Reviewed by / Date Df( ;‘5 ff“@/
g . :E,’ a 'g Kt s E E% :L-J) g
£| 8 Slao 2 |EE | B =
B8 2858528480 |5 5§
al 3 @ o ElidlEl28 20 @ . o
gl | X =2|6|ef|3pS a0 | o Litnalogy Remarks
- — LIMESTONE (micrite) interbedded with thin shale
. beds; micrite is medium gray (N5) and shale is
3.0 SwW =u ‘ ish black (N2); fresh t, yl' htl thered
3.0 CoT) A grayi ac ; fresh to slightly weathered; Eluid ret -
1 3.0 100 to F R3 = B';?%O, medium strong; shale interbeds are wavy, irregular th;!c;ug;te\c;ﬁtnd%ﬁlci):g of
S0 | poori and occasionally grade into thin wackesfone boring - 605
15 - intervals
E T - 15 feet: rock becomes frash
o
5.0 -
2 (5 100| F |R3 o
"1
: L1 lgj, 15, S, -
2| ke 600
20 -
[ 1
. o .
-
E 5.0 - 3
3 |50]100 :"
1
- - 505
25 F |R3 =
]
= - .
-
K 5.0 LA 8, 10, P, =
4 150199 T rsIm,Ti
|-
= - 590
30 :- -~ 30-42 feet: increasing shale content 3
E - 3
1T
B
5.0 - .
35 5o 100 T -
-
E 0 - 585
35 F |R3 i
[ 1
o 4
L1
’ 5.0
6 5100 T [, 10, Pl
E 50 5| stro, op 3
o I
cr (g, 15, P - 580
40 :_ Sm, Ti 3
b - 3
==
7 % 99 _-l.- - 42-50 feet: generally very little shale interbeds 3
. -1
=
- =575
45 F [R3 T y
.
E o -
o
E 5.0 ) 3
18 18% 100 T
-
; T 570
50 L1 -
s
- .- =
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ROCK L.OG_MFC_WILA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

ZMACTEC

Project Name and No.:NuStart - Bellefonte COL Proiect: 6468

299

William Letiis & Associates, lac,

ROCK LOG - Boring No. B-1047

S =
g |3 2 Z18: |5
Zlsi8lalelsl.alBlE S5 %
£ £ | ®lz o5 5
AR ARG L P R
Rl 2|l 2lH|etBE868 | & Lithology Remarks
5.0
9 50 100
55 F |R3
| LIMESTONE (wackestone) interbedded with shale; | milky gray drilling
E wackestone is medium gray to light gray (N5-N6) return
10 | 821100 and shale is grayish black (N2); fresh; moderately
E 5.0 . strong; thin to laminated wavy shale beds
60
; 5.0
FR 50 100
65 F [R3
E 5.1
12 | &2 1100 Bi, 15, Pi,
i 5.0 rsﬁn‘ N
oor fit
e I " caicareous SFALE; grayish biack (N2); fresh; weak
4 13 2—5 100 to to medium strong; beds dipping 10-15°;
: R3] B | interbedded with micrite
33
14 50100
75 F
R3
E 5.0
316 155|100
- 79.8 feet; grading to limestone (micrite) with
80 interbedded shale, approximate contact at 79.8 feet
5.1
116 57 (100
85 F |R3
k down hole pressure =
500 psi
17 |22 o
LIMESTONE (wackestone) interbedded with shale;
medium gray (N5) to dark gray (N3); fresh; medium
strong; regular intervals of wavy laminations of
90 shale

Elevation

(feet)

- 565

Page 2 of



ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

William Lenis & Associates, Inc,

5 -
= O > | = IS
sl 18l sk 1283
[ a | n T | = BlE | E8 2
HEEINIEG R FE AR
ol 5| & O || El2eRed i}
i |R|Z2|0h|sF5RIDD | O Lithology
F 5.2
k 5.0
- 93-95 feet: bioturbated
95
E 4.9
5.0
100
53
5.0
gj, 25, P,
105 SI-Ro, Ti
sswel|pg|
o CIMESTONE interbedded with thin shale; from 106
4.8 to 120 feet, alternating 1 to 4 fest intervals of
5.0 micritic limestone and wackestone; micrite and
wackestone are medium gray (N5) and shale is
graytsh black (N2); fresh; moderately strong
- 108.1 feet: recovered core slightly exceeds the
110 cored length of 108 feet
- 106-109 feet: micrite
- 109-112 feet: wackestone
%.% - 112-113 feet: micrite
' - 113-120 feet: wackestone
[ Bi, 0, P,
115 Ro, Ti
5.0
E 5.0
Bj, 15, PI,
Ro
120 - -
Boring terminated at 120 feet
E NOTE A; Water level data
- Date - Depth (below ground surface)
; 6/27 - 5.2 feet
125
130+

ROCK LOG - Boring No. B-1047

Elevation

(feet)

Page 3  of



SOIL LOG_MFC_WLA REVISED BELLEFONT 02-21-07.GPJ WLA.GDT 3/13/07

Project Name and No.:NuStart - Bellefonte COL Project; 64@?061299
AMACTEC WA SOIL LOG - Boring No. B-1048
Willjam Letts §: Associntes, Inc.
Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ HQ core (3.8") 15322109 N; 628709.9E 76.3 feet
Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) | Ground Water Depth | Date Started
MACTEC (Akins) / CME 550 627.8 feet See Note A 7/6/06
Sampling Method Borehole Inclination Logged by Date Completed
Split Spoon/ HQ core Vertical , D. Stepanof 7/7/06
_ _ , 7, “ VB iy R
g gl & /;‘?z// ’ Ctigons » s
o @ =12 AW I O Y
z T gl=2 Reviewed by / Date pec 5 [3-Q7
2 S 28 EE |3 .
< EleEtle 1@ 3ol »nlg £
clele| gl Q1B B|5g T e
SIE|E| 2518521828 2|5%5 5%
QIS S S5a|E 2| X8| 5|82 s Lithology 00 Remarks e
0 CL CLAY with sand, yellowish brown
E (10YR 5/8), very stiff (Fill) E
: Nsprl B 16283 . _ . _____15_
E ) 7 |18 CH sandy CLAY, brown (7.5YR 4/4) with E
E 9 reddish yellow mottling (7.5YR 6/8),
3 dry, very stiff {Fill) £ 625
3 Jlsp1| 3 54/ 3
/17, 8 [18 227 5 (GSZ
E 9 3
5 - 5.0 feet: color changes to yellowish
E red (BYR 4/6) E
E 5 E
E| E
% ST 7 (s 3
E 8
E | 6198 .. _ 8O 620
E CH sandy CLAY, strong brown (7.5YR
%’ SPT 4 51/ 5/8), moist, stiff, few manganese E
E 4 6 18 |120.7 24 GSZ nodules (Residual) 3
3 8 E
104 :
E ; E
3 SET 6 |15 |18.8] |cHE 3
7 3
5 o0 138 1
3 /18PT 4o 118 CL sandy CLAY with gravel, strong
6 10 brown (7.5YR 5/8), moist, very stiff, E
15 gravel is angular and effervesces
E violently with HC!
E B8 18.0_
SPT 7 38/ CL CLAY, strong brown (7.5YR 5/6) to
E 7 8 |18 (29.4 16 |GSZ yellowish red (5YR 5/8), moist, very £
E/SN I T I N e stiff to hard, few manganese
%: nodules, slight effervecense with HCI E 510
TSP 5 .5 -
8 7 SPT refusal at 19.5 feet.
PhE 150/1" Auger refusal at 20.8 feet. E
E 6072 206 | Coring began at 20.6 feet,
E Continuation of borehole E
‘ description in rock log.
25
5
_ 5—600
30 2
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ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA GDT 3/12/07

AMACTEC

Project Name and No.:NuStart - Bellefonte COL Project; 646806 299

William Letis & Assoclates, Ine.

ROCK LOG - Boring No. B-1048

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ HQ core (3.8") 1532210.9 N; 628709.9 E 76.3 feet
Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) | Ground Water Depth | Date Started
MACTEC (Akins) / CME 550 627.8 feet See Note A 716/06
Casing Size and Depth Borehole Inclination Logged by Date Completed
HW: 4.5 inch O.D. / 21.1 feet Vertical D Stepanof 717106

(feal)

///;ﬂ%{,ﬂw /fv/l‘
= 3 z |2 E Reviewed by / Date DJ( - {5~ 07
[ = = 5 {55 | S 5
e IS 2 T | & & ®
el 2| & =|2 6|23 ES88 | 8 Lithology Remarks "
< LIMESTONE (micrite) interbedded with calcareous
shaie; medium gray (N5) and shale is dark gray
i ] (N3); slightly weathered to fresh; medium strong;
5.5 sSwW effervesces strongly with HCI; bedding is medium
115573 R3 A | thin fo thin
E - 21.4-22 feet: packstone bed, incipient fractures 23.8 feet: lost water
25 - - 21.6-22 feet: clay filled fractures, clay is reddish return and did not
— brown recover
- — ~ 24.6-25 feet: clay lined fractures, clay is olive
E brown
- 26.1-28.5 feet: bioturbated
E 47 £ - 26.7-28 feet; packstone hed
g2 53|83 R3
30 3
“ N-31.2:314 feet biotubated ’ -
LIMESTONE (micrite) with thin beds of packstone
E micrite and packstone are medium gray (N5); fresh;
3 184145 medium strong; effervesces strongly with HCI; X
E 4.8 bedding is medium thin to thin
354 BHT\ - 34.5-35 feet: rip-up clasts, horizontal stylolites ) 3
present, thinly spaced BHTV and NG analysis
F {R3 were conducted over
NG the length of cored =
' section
5.0 - 37.9 and 39.0 feet: rip-up clasts present
4 | =% 1100 -
5.0
" 1B), 20, -
40+ . Ja, Ro, Ti
E Bj, 10, -~
a, Ro,
E Op 2
: 5.1 )
a5 51 100 B 43.5 feet: slight
' hydrocarbon odor along
45+ mechanical breaks
E F |R3 - 46-51 feet: thin beds of calcareous shale present,
medium dark gray (N4), rip-up clasts, thin to 3
medium spaced horizontal stylolites .
4.9 -
46 59|97
50+ 3
37 |22 100 -
’ - 84.1-54 4 feet: rip-up clasts present 3
55
’ F |R3 -
49 -
28 |50
607  (IMESTONE (micrife and wackestons) wih thin

Page 1
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ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07,GPJ WLA GDT 3/12/07

Project Name and No.: NuStart - Bellefonte COL Proiect: 6468061299

#MACTEC

QL
William Lettis & Asseciaies, Ine.

ROCK LOG - Boring No. B-1048

Elevation

(feet)

- 565

- 560

- 555

5 -
= o Z | & =
Sl 15 |8 2 |28 |3
£l 8| 8ia|2|5 .08 |28 |5
HEEIEIR G R R
Cleg|le|=|z|8|ed3R3E8 | o Lithology Remarks
. beds of packstone and thinly laminated calcareous
shale; micrite and packstone are medium gray
(N5}, fresh; medium strong; <10% shale
E - 62.3 feet; calcite filled vug <0.1 feet in diameter
51
E 5.0
65- B, 15
Wa, Ro, Ti
R3 - 66-71 feet: increase of calcareous shale beds
with abundant rip-up clasts
- 65.8 -66.8 feet: incipient fractures
4.9
5.0
70
["leb, 10,
E fa, 81, Ti e e
k LIMESTONE (packstone) with micrite and shale
interbeds; packstone and micrite are medium gray
(N5) and shale is medium dark gray (N4); fresh;
5.0 R3 medium strong; shale is medium to thin spaced
5.0 PVG: 4 inch ©. D,
75+ installed after drilling for
i BHTV test
| Boring terminated at 76.3 feet
k NOTE A: Water level data
Date - Depth (below ground surface)
80 - 7/17 - 20,7 feet
8/18 - 14.2 feet
85
90+
95
100+

-550

=545

=540
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SOIL LOG_MFC_WLA REVISED BELLEFONT 02-21-07.GPJ WLA.GDT 3/13/07

Project Name and No.: NuStart - Bellefonte COL. Project; 6468061299
AMACTEC T A-G SOIL LOG - Boring No. B-1048UDD
Willizm Lettis & Ass s, Inc.
Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD) 1632209.8 N; 628704.1 E 18.8 feet
Dritling Contractor (Driller) and Rig Elevation (Datum NAVD 88) | Ground Water Depth | Date Started
MILLER (Upchurch) / CME 85 627.8 feet See Note A 8/22/06
Sampling Method Borehole Inclination Logged by Date Completed
SPT/UD Vertical J. Hoeft 8/22/06
- — 7 RN ST
e 2| & % Cce 3TV
i " = 3 I\) g ¢ D ( 7 I .
g 2| gg 8182 Reviewed by /Date LIS & {9~ 7
£ e BE = s |3 g =18 S
clele|l2e|gg Q| Rl-| B|5m e
BIElE| 8285 8|5 |El2lz8 5§
QIS S Sa |8 25|85 82 6278 Lithology 00 Remarks e
03 CH CLAY with sand, reddish brown (5YR
E 4/4), moist, stiff (Fill)
E Bulk sample taken from 1-5
i Jspr| 5 feet: 1048UDD-Bulk #1
1 4 (10.2 :
6 625
E 5 17.9
53 R Bulk sample taken from 5-10
3/P5| & (158 feet: 1048UDD-Bulk #2 2
E 6
* | ex08 15
E CLAY, yellowish brown (10YR 5/6), £ 620
moist, stiff, contains manganese
j U4D 18 XD nodules “
104 1
E 3 E
/BT 4 liss 3
E 8 - 11 feet: color becomes mottled with
E light gray (10YR 7/2) 3
616.1 127
E sandy CLAY with gravel, fight =615
U6D 9 yellowish brown (10YR 5/4), moist, 3
4 \SFI'I 14 very stiff 13.8 feet: encountered 3
7 9 0 refusal with Shelby tube at |
154 11 13.8 feet. Switched to SPT  §
E| No recovery from 3
41|up 1048UDD-7 3
E 8 7.2 £
3 5 et04 SR 74 ]
CLAY with gravel, yellowish brown 2
/P 13 a2 (10YR 5/4), moist, hard o1
E 21 609.0 8.8 £
E Boring terminated at 18.8 fest. E
Bedrock not encountered. 3
204 E
E ‘605
254 _
E 600
303 3

Page {1 of 1



SOIL LOG_MFC_WLA REVISED BELLEFONT 02-21-07.GPJ WLA.GDT 3/13/07

Project Name and No.:NuStart - Bellefonte COL. Project; 6468061289
AMACTEC WA SOIL LOG - Boring No. B-1049
b
William Lebiis & Associsies, Inc.,
Drilling Method Boring Location Coordinates: AL State Grid (it) Total Depth
Hollow stem auger (8" OD)/ HQ core (3.8") 1632539.2 N; 628917.1 E 128 feet
Drilling Contractor (Drilter) and Rig Elevation (Datum NAVD 88) | Ground Water Depth | Date Started
MILLER (Upchurch) / CME 85 617.3 feet See Note A 8/15/06
Sampling Method Borehole Inclination | Logged by Date Completed
SPT/ Shelby Tube Vertical L - Hoeft 8/16/06
E 35 DG rllan 3 7507
S35 a o
po = d ( pe - e - :"v.\‘
5 o Ug g|=|2 Reviewed by / Date PSC 3 567
£ &l gE 2 T = I I R 5
clel o eigmi Q| 2| B85 g
BlE 2| 8586 2|52 z2|R8 55
SIS 8| 5a |2l 2| 2|85 82| ems : Lithology 00 Remarks e
03 % o CLAY, dark yeiiowish brown (10YR 3
E / 4/4), moist, very stiff, few E
5 / manganese nodules and organics E
; STl 8 |12 / g
] 8 / 615
3/lsP1l & |iag - emi 52
/1 2 : ’// CLAY, olive brown (2.5Y 5/3), wet to e
3 6 / moist, stiff, trace manganess
UD / nodules and organics £
5] |% 18 % !
2 % -
/PR 3 e / :
E 8 / E610
/ 7.5 feet: attempted to obtain £
i /lspT| 16 / a shelby tube sample without £
3/1%5'| 13 |108 / - 8.6 feet: becomes olive brown (2.5Y success. A hard substance
E 13/5" A so7.8  4/3) with few limestone gravel g5 | was encountered that bent £
E the tube. E
104 SPT refusal at 9.4 feet. 3
Auger refusal at 9.5 feet,
E Continuation of borehole
description on rock log. E
E 605
15
E 600
204 2
3 £ 505
254 £
]
E " 590
3
30

Page
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ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPd WLA GDT 3/12/07

AMACTEC

Project Name and No.:NuStart - Bellefonte COL Project; 6468061299

ROCK LOG - Boring No. B-1049

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ HQ core (3.8") 1532539.2 N; 628917.1 E 128 feet
Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) | Ground Water Depth | Date Started
MILLER {(Upchurch) / CME 85 617.3 feet See Note A 8/15/06
Casing Size and Depth Borehole Inclination Logged by Date Completed
PVC: 4.5 inch O.D /9.9 feet Vertical . J. Hoeft 8/16/06
# oA & L7
o 57 0T
= g 2 |l b= Reviewed by / Date D§ C 35-1%- q/
8 % 2 2128132 g
=g Elg|2|5l.0BE 258 o
AR G L CE R 5§
o] 3 @ P ] = 0| = o i [T
|| R|2|6B|sL nS b | © Lithology Remarks
104 7 weathered LIMESTONE and clay 1
LIMESTONE (packstone) with calcareous shale
1 |22 g7 g interbeds; medium gray (N5) to medium bluish gray | Fluid return good 2
E 3.0 gf g» Wa, (5B 5/1); slightly weathered; medium strong; strong throughout boring . 605
; o, 76, HC! reaction 0
! ?ﬁSI, T, - 8.9-32.8 feet: shale is hairiine to 0.1 feet thick with
3 SW|R3 orred spacings of <0.05-0.4 feet, wavy -
mineralizatjon
15 o |48 74 o, 70, -
5.0 a, 81, Ti,
light =
colloredv
- nineraizZayen > 600
; I 1Bi, 5. Wa, -
sl op
3, Eé),Wa, 3
; i,
205 53 |51 g8 P . -
5.0 - 20.5 feet: rip up features
Sw
E =595
R3 -
25- 5.1 E— -
; 4 50 100
- 26 feet: rip up features 3
=590
Add conductor casing, £
E reseat at 9.9 feet
B
30+ 5.0 F 3
; 5 5100
E - 32.8-45 feet: large rip up clasts (up to 0.05 inch - 585
; RS I\ diameter) and styolific features present _ /] !
LIMESTONE (packstone) with calcareous shale
interbeds; packstone is medium bluish gray (5B -
35 6 4.9 o8 || 5/1) and shale is dark gray (N3); fresh; medium -
5.0 strong
- 32.8-45 feet; shale is 0.01-0.1 feet thick with 3
varied spacing between 0.01-0.3 feet, wavy with rip 580
I ups
40+ 4.9 F 3
7 50 98
575
E R3 L
18], 5, Wa, 3
45 51 L Si, Op
8 ED 100 - 45-60 feet: shaie is 0.01-0,15 feet thick with 2
‘ spacings of 0.01-0.5 feet, prominent rip up features E
- 570

Page 1 of



ROCKLOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

Project Name and No.: NuStart - Bellefonte COL Proiect: 6468061299

AMACTEC

Willinm Letiis & Assoc

ROCK LOG - Boring No. B-1049

5 -
= O E
3 < 2 Z |8c | 5
Slgl§ ERE: BIE |£5 | &
€121 28| £|2]2285 |58 28
glecl 8| | B 8|on 2588 |3
ClE || R|2|H|ELSTHEaa | O Lithology
50 - 5.0 F
9 50 g9
g R3
55 - 5.1 —
; 10 £0 100
03 44 99 - 60-75 feet: shale is 0.05-0.2 feet thick with
3 spacings < 0.15 feet, shale constitutes ~25-30% of
k the rock, rip up features <0.03 feet diameter
E R3
2712|8060 |
; - 86-85 feet: intervals of micrite and lesser shale
interbeds
70+ 5.0
| 13 E0 100
R3
75+ 5.1 , ’ .
14 0 100 - 75-90 feet: shale is 0.01-0.1 feet thick with
k ' spacings of < 0.2 feet, wavy with rip up features
80 5.1
; 15 50 100
R3
85 4.9 —
16 50 g8

Elevation
(feet)

- 565

- 585

Page 2 of



ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

Project Name and No.:NuStart - Bellefonte COL Proiect: 6468061299

4 MACTEC

WVillinm Lettis & Ass
=3 3 =
8 |3 g £ 185 |3
sl |g 28, B2 255
%gﬁgﬁﬁﬁﬁé§m§§g
QlEg |2l | 2 | p|elERScs | b Lithology
90+ 4.8 ) . .
17 1570 98 ~ 90-97.6 feet: shale is on average 0.01 feet thick
: with spacings of < 0.2 feet, wavy with rip up
| features
, R3
swW
85+ 5.3
18 | 45100 /to F
E — - 97.6-105 feet: area of less shale with pressure
solution features
100+ 5.2
; 1o 55|68
E sSw
to FIR3
1059 0 180 gq - 105-109.8 feet: shale is hairline to 0.1 feet thick
E 5.0 with spacings of <0.3 feet
F
110+ 21 5.1 100 - 109.8-121.5 feet: zone with less shale, shale is
E 5.0 hairline to 0.01 feet thick with pressure solution
features
R3
1164 4.9
322 55198
Fo—
120+ 4.9
) 23 50 a8
E SHALE (calcareous) with packstone interbeds;
dark gray (N3) and packstone is medium biuish
R2 gray (5B 5/1); fresh; weak; strong HCI reaction;
E shale can be scratched by thumb nail; shale
; constitutes ~50% of the rock; spacing of shale
25+ 4.7 beds is < 0.3 fest
: 24 50 9 F - shaley zone
Boring terminated at 128 feet

ROCK LOG - Boring No. B-1049

Elevation

(feet)

Page 3 of



ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA,.GDT 3/12/07

Project Name and No.:NuStart - Bellefonte COL Project; 6468061299

ZMACTEC WL

X
Wiiliam Letiis & Assc]

. inc,

ROCK LOG - Boring No. B-1049

= o
= (8} 2 2 ‘c
@ g £ £
8 lelalflel JalE |28 3 5
K ) b= o = 'L ‘S =
Slels|9)5!5188el5aa5 | 5 55
al 3 © O | S|YE El28od © . =&
gl |2|6|les|E5RSaa | o Lithology Remarks L
1307 NOTE A; Water level data
E Date - Depth (below ground surface) . -
817 - 9.5 feet
=485
1354
-480
140+
-475
1454
; 470
150 3
] - 465
1553 -
460
160 1
- 455
165+ -
- 450

Page
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SOIL LOG_MFC_WLA REVISED BELLEFONT 02-21-07.GPJ WLA.GDT 3/13/07

Project Name and No.: NuStart ~ Beliefonte COL Project; 64§§961299

ﬂMACTEC WA SOIL LOG - Boring No. B-1050
William Letts &Assm‘m;c’s, inc.
Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ NQ core (3") 15632300.7 N; 628780.2 E 75.2 feet
Dritling Contractor (Driller) and Rig Elevation (Datum NAVD 88) | Ground Water Depth | Date Started
MACTEC (Akins) / CME 550 624.1 feet See Note A 5/28/06
Sampling Method Borehole Inclination Logged by Date Completed
Split Spoon/ NQ core Vertical D Stepanof 5/30/08

Aot Forlln 3 797

2 g8
of — = . Py o ng
z g u.g 8l® |2 Reviewed by / Date DEC. 305 -0 /
Slalsiss 523 228 5|8 §
218 8| 52(58 58|52\ B
SIEIE| 28|88 |&|£|&1(52 s
Bl o | So g2 E 16|35 |62 gy Lithology 00 Remarks =
03 G sandy GLAY, reddish brown (2.5YR -
E 4/4), moist, stiff, trace roots, trace
E 4 manganese nodules E
1 /ISPT 55/ E
“3 4 g 18 | 18 29 GSz 3
E 6206 35 E
E 4 CL sandy CLAY, reddish brown (2.5YR E
/1557 5 1442424 \asz 4)4), moist, stiff £620
E 5 E
5 E E
L G S U 80_ ] 3
SPT 7 cL CLAY, yellowish brown (10YR 5/8) 23
E 3 8 [15.6 mottled with dark red (2.6YR 3/6),
E 8 moist, very stiff E
. ]
3 10 - 8.5-10 feet: silt lense, very pale E
j SZT 11 |18 brown (10YR 7/4) mottled with brown F615
E 13 (10YR 5/3),moist, very stiff, few :
10 gravel (limestone rock fragments) 2
] SPT 8 - 11-13.5 feet: few limestone gravel 3
E 5 9 6 cantent, occasional black silt joints
E 13 3
E S 135 3
I8PT 23 [ 6 GC | s101_ GRAVEL with clay, brown (10YR 140 g
I e " 5/3), most hard, imestone gravels | | ieniar 148 teet oo £
153 Continuation of borehole 3
description in rock log.
; =605
203 2
3 £ 500
254 :
3 595

30
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ROCK LOG_MFC_WLA REV BELLEFONT 02-21-07.GPJ WLA,GDT 3/12/07

ZMACTEC

Project Name and No.: NuStart - Bellefonte COL. Project; 6468061299

William Letris & Associ

L dne,

ROCK LOG - Boring No. B-1050

Drilling Method Boring Location Coordinates: AL State Grid (ff) Total Depth
Hollow stem auger (8" OD)/ NQ core (3") 1532300.7 N; 628780.2 E 75.2 feet
Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) | Ground Water Depth | Date Started
MACTEC (Akins) / CME 550 624.1 feet See Note A 5/28/06
Casing Size and Depth Borehoie Inclination Logged by Date Completed
NW: 3.5 inch O.D. / 19.6 fest Vertical D. Stepanof 5/30/06
o7 / S )
D e 50727
4 . ) 5 N
= 3 z |2 z Reviewed by / Date DSC 51307
8 3 2 ERERE .
cle|8lal8|g BIE |£8 | 2 g
£12|3/8|5|2|28 S5 |55 |8 o
|l c|{ 8| x| J|c|nRE 2882 | B 23
o = Q o sliol = |25 20 o f e
|l |=2 |2 |bler SR8 5o |0 Lithology Remarks
s =] GRAVEL with clay, brown (10YR 5/3), moist, hard, _ =610
15+ '\limestone gravels Casing set at 14.8 feet.
; [IMESTONE (micrits) with interbedded packstons | dowWn pressure 400 psi
| and shale; micrite and packstone are medium gray
34 |28 gg [SWigs Bj, 1, Ro, (NS) and shale is dark gray (N3); slightly weathered
8.0 toF /ﬁf;dday A | to fresh; weak; bioturbation present; clay seams at
Bj, 20, 16.2-16.9 feet, 17.5-17.7 feet and 18.8-19 feet
cJ /c[:}} ﬁ;?e'd ~ 18.8-18.9 feet; clay-filied bedding joint 18.9 feet: lost fluid - 605
20 - Gl Bj, 10, Sm return and did not
%’eﬂay - 20.2-25.2 feet: increase in packstone beds, recover, fiuid brown
contact is wavy, increased bioturbation 19.58 feet: Unconfined
47 Compression with 3
4.7 Stress/Strain Test
2 28 98 | F {R2 By, 10, 3
a, Ro,
Cp - 23.7 feet: calcite-filled vug 0.05 feet in diameter Advange depth of - 600
25— 71T T Bl | | e e casing to 19.6 feet in =
LIMESTONE (packstone) with thin beds of micrite; attempt to restore fluid
E packstone is medium gray (N5) to medium dark circulation 3
5.0 R2 gray (N4); fresh; weak to medium strong; micrite 3
3 |50 |100] F |to T8y, 10, I, beds are thin to very thin
: R3 5l Op - 26.9 and 28.1 feet: micrite beds have wavy -
E contacts
- 595
80 | LIMESTONE (micrite) with interbedded shale; 1
micrite is medium gray (N5) and shale is dark gray =
(N3); fresh; weak; shaie beds are fossiliferous -
4 |281100| F [R2
L- - 33-35 feet: thin layers of packstone present 3
“ Bj, 10} = 590
35 a SLT| -
LIMESTONE (packstone) with thin beds of shale;
E 3.0 LB, 15, packstone is medium gray (N5) and shale is ) -
5 |30 |100| F |R2 W, Ro, medium dark gray (N4Y; fresh; weak; occasional 36.2 feet: Unconfined
E ’ Op g | stylolites Compression Test 3
19 - 38 feet: rock is moderately strong 3
3 6 [79[100] F IR3|GJ 36.7 feet: Unconfined - 585
: Compression with
40 - GJ T | e e e - .
LIMESTONE (micrite) with thin beds of shale; Stress/Strain Test
E micrite is medium gray (N5) and shale is medium -
5.0 dark gray (N4); fresh; weak; shale beds are very 3
7150 100 F [R3 thin with wavy contacts
E - 42.9-43.5 feet: packstone bed 3
- 580
45 - - 44.7-44 9 feet: packstone bed =~
5.0 4
8 150|100 F R3 ]
E =575
907 | LIMESTONE (wackestone and micrite) with thin -
= beds of shale; micrite and wackestone are medium -
gray (N5) and shale is dark gray (N3); fresh;
9 5.0 100] F |R3 medium strong; horizontal stylolites 3
E 5.0 - 51.3-51.6 feet: thin packstone bed 3
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ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07
Project Name and No.: NuStart - Bellefonte COL. Prolect; 6468061299

HMACTEC VLA ROCK LOG - Boring No. B-1050

Vit
William |euis & Assoclates. Inc.

=1 -
= 3] Z |2 =
o - o & =
Slilelalsls ol B £ Eg 2 s
£ Bl E E€ | B B
Sl c| 2|5 |2lnelclEass |8 8%
e || 2|2 GBlelERSas | O Lithology Remarks =
=570
55+ - 55-60 feet: increase in thin beds of shale 3
110 ‘;_% 98! F |R3 - 56.9-59.6 feet: rip-up clasts
Gl - 58.4-58.8 feet: thin layer of packstone ?}%r?q;eret: 'iJnCOTri”ed a5
ession w
I e e e ammmmen I 10T VU S Stress/Strain Test 2
6o GJ CIMESTONE (packstone) interhedded with thin
beds of micrite and shale; packstone is medium ] -
: gray (N5) and shale is dark gray (N3); fresh,;
11 8.1 100! F |R3 medium strong; fractures are widely spaced and 3
E 52 some are caicite filled 3
- 61.3-65 feet; fossiliferous beds with wavy
E contacts - 560
65 B | .54.3-64.6 feet: rip-up clasts 3
- 85-70 feet: occasional calcite-filled vugs 0.05 feet
E in diameter 3
b/Bj, 30,
K 5.0 R3 wa, Ro, =
12 |zg100| F Op ]
70’ Gl ;)Sgkgstfoeneé: predominantly micrite with thin beds of 691 feet: Unconfined £ 220
= C { 1 =
; - 70.1-73.6 feet: horizontal stylolites present St‘;;“s%r,esstf;?,? —F‘gg;
113|200 og | F |Rs ]
E 5.1 - 72.6-73.6 feet: micrite with thin beds of shale, 3
fossils and rip-up clasts
k =550
75+ -
: Boring terminated at 75.2 feet
NOTE A; Water level data -
E Date - Depth (below ground surface) 3
5/29 - 15,8 feet 545
5/30 - 15.8 feet
80 - .
E - 540
85+ 3
=535
90 -
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SOIL LOG_MFC_WLA REVISED BELLEFONT 03-19-07.GPJ WLA.GDT 4/24/07

Project Name and No.:NuStart - Bellefonte COL Proiect; 6468061299

ZMACTEC WA

Willlam Letis & Assoclaies, nc,

SOIL LOG - Boring No. B-1051

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD) 16321455 N, 628731.1 E 43 fest
Drilling Contractor (Drilier) and Rig Elevation (Daturn NAVD 88) | Ground Water Depth | Date Started
MILLER (Ray) / CME 750 629,1 feet See Note A 5/16/06
Sampling Method Borehole Inclination Logged by Date Completed
Split Spoon Vertical A. Tillery 5/17/06
. — g ‘{f g - .
3 =132 . : R
2 | 8| 58 Bl zle Reviewed by /Date DS¢ S5~ 9-Q7 2ev {
BB E|BE |5 B3| 2|2 |58 5§
QI3 & | Sa |EE[ 212 |8 |5 |82] s Lithology 00 Remarks w
03 B CLAY with sand, yellowish 1ad (YR
E 5/8), moist, stiff, few lenses of gravel,
E SPT 2 trace black manganese nodules,
3 1P 6 18 gravel lenses have sub angular
3 9 particles that are non reactive to acid
3 (not limestone) 2 om in size
] 3 6254 o ____.__ 31
4 /ISPT 6 |17 CLAY with sand, strong brown 625
2 5 (7.5YR 4/8), moist, stiff, few gravel \
5 A
e’d . __ 60
SPT 3 57/ sandy CLAY, yellowish brown (10YR
E 3 6 |15 208 30 |GSZ 5/8) to brown (7.5YR 4/4) mottied
9 with red and green, moist, stiff, trace
E limestone fragments
z
VA IR 620
] 6
103
spTl 2 - color grades from reddish brown
E 5 2 |21 (5YR 4/3) to yellowish brown (10YR
E B8 5/8)
E \ee1 130
E gravelly CLAY, clay is yellowish
E spt| B brown (10YR 5/8) and limestone
/06 10 |11 gravels are gray, moist, very stiff to 615
16 12 stiff, trace black oxide grains
SPT 72/ - 16-17 feet: zone with lower gravel
/07| v 10183 4y |esz content (mostly clay) * SPT 7 blow counts not
3 recorded due to rig geologist
E omission
: 7
E SET 2 | 5 610
E 4
204
- 20.4-23 feet: zone with lower gravel
E 1 content
1 /lsPT
3 3 18
Y19 8
3 606.1 23.0
E CLAY, light brownish gray (10YR
1 6/2), moist, very soft
4 /{8PT 751 ' '
/0| @ |17 1482 o5 |esz 045 245 . =605
25 4 .0 - 24.6-25 4 feet: void 24,5-25.5 feet: weight of rods
E 803.7 _ 254 | (WOR) advance
CLAY, dark yellowish brown (10YR 25.5 fest; samples becoming
E - 3 4/4), moist, stiff wet
E 1| 6 |15 502.1 27.0
E 6 gravelly CLAY, yellowish brown
E (10YR 6/4), wet, soft
1
1T 1| 7 - 29-36 feet: gravel is angular with < =600
30 E 1 1 cm diameter and reacts with acid
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SOIL LOG_MFC_WLA REVISED BELLEFONT 03-19-07.GPJ WLA,GDT 4/24/07

ZMACTEC

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

William Letis & l\ssocmlrs ine,

SOIL LOG - Boring No. B-1051

o] > | 5
AN
o o i = ?:‘ o))
clel o | e |Eg 00| E| B ap 2
BlBle|g2igg|lelelgis|Fo =%
LIEE1 25|88 5|8 |£|£ |32 . 2o
o | oo |eEL2 | Z{0 5 o2 Lithology Remarks =
307 9 3
E 5961 310
VOID (drill rod dropped) 31-36 feet: WOR advance
_ 32.5 feet; depth from ground
surface to water table E
E =505
35% g_
598.1 36.0
SPT 1 62/ gravelly CLAY, light olive brown 3
3 13 1 7 150.3 34 (2.5Y 5/4), wet, very soft, few sand E
1 and small gravel 37 feet: difficulty advancing
3 SPT 1 hollow-stem, begin continous E
14 1 145 500,6 ag5 | SPT sampling
3 1 GRAVEL with clay, clay is light olive
1 Aspr| ! brown (2.5Y 5/4), wet, stiff, gravel =590
5 24 fragments are 1-3 cm in diameter E
404/ 115 | 4 3
E 5 g
T/18PT 7
E 16 4
g /ISPT| @ 1 586.6 425 | SPT advanced but was E
E 171 11 686.1 _ Weathered LIMESTONE, medium 430_| broken when removed. The £
310" \ dark gray (N4), highly weathered cause is belleved to be due |
Boring terminated at 43.0 feet. See to angular advancementor £
continuation of description on rock binding of the tool with - 585
454 core log for the offset boring sloping bedrock surface.
E B-1051A. SPT refusal at 43 feet. E
3 Recovery was not recorded. ¢
3 Boring moved to B-1051A,
E - 580
50 3
_g =575
: " 570
604 E
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SOIL LOG_MFC_WLA REVISED BELLEFONT 03-19-07.GPJ WLA.GDT 4/24/07

Project Name and No.:NuStart - Bellefonte COL Project; 6468061299

ZMACTEC

&k
Witlizm Lotils & A ssociates, Ink,

SOIL LOG - Boring No. B-1051A

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Rotary Wash/ NQ core (3") 1632169.7 N; 628729.8 E 51.9 feet
Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) | Ground Water Depth | Date Started
MILLER (Ray} / CME 550 629.1 feet See Note A 5/23/06
Sampling Method Borehole Inclination Logged by Date Completed
No sampling Vertical J. Howard 5/23/06
. - A iy
2 gy ';/Z'Z{f (;7,4‘ Sren
e Py ¢ e k] >
= |2l o8 8 ZE" 2 Reviewed by / Date S € 5~ 9-0 [omeasi |
g ﬁ‘ g £ 2 S| = 1‘87: 19 g
slele|elggl Q2|85 B
8l BElggigeleld|ais |0 58
SIgl gl 5a(eE[ 22|85 |82 Litholo Remark wé
0 | | 5o (e 20|35 |02 gar ay 0.0 emarks
E =625
51 Refer to borehole B-1051 for soll 3
I profile. B-1051A boring advanced
E until refusal was met. Then
switched to rotary wash, NQ
' core drilling.
E =620
10+ -
E 615
15
, =610
20+ 608.8 205 | Depth to bedrock for B-1051
E is 43 feet and for B-1051A it
is 20.6 feet. Continuation of
boring description of
E B-1051A in rock log.
E - 605
25 -
=600
30+
- 595
35+
E - 590
40
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ROCK LOG_MFC_WLA REV BELLEFONT 03-19-07.GPJ WLA GDT 5/9/07

{Eroject Name and No.:NuStart - Bellefonte COL Project; 6468

ROCK LOG - Boring No. B-1 0511

7 £
ZMACTEC WL
William Letils & Associnles, Inc,
Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Rotary Wash/ NQ core (3" 1532159.7 N; 628729.8 E 51.9 feet
Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) | Ground Water Depth | Date Started
MILLER (Ray) / CME 550 628.1 feet See Note A 5/23/06
Casing Size and Depth Borehole inclination Logged by Date Completed
PVC: 6.63 inch O.D. / 20.5 feet Vertical J. Howard 5/23/06
G -
”/éff%/ S0 F
- e e~ 0y ™ i
= 3] z |2 E Reviewed by / Date PIC §-9-0 / f&@u N
3 = g EREERE 5
Z’ o) g ol & £ =3 “E S35 =3 '}9{,‘
3= £ = = Py
5218215 |518528858 ¢ 8§
SlElel= 2Bl 5E8E88 |6 Litholagy He
3 =t Remarks
_ ; LIMESTONE (wackestone) with interbeds of shale -
1.4 and clay; medium dark gray (N4); highly to
%1 |35| 0 [HWIR2 completely weathered; weak; contains yellow -
E brown clay pockets; rock is pitted -
] uy | LIMESTONE (wackestone) interbedded with shale; _ 605
5 e medium gray (N5); moderately to highly weathered; | Refer to boring B-1051
257 HW ——S]' B medium strong for ;oﬂ proflle =
i 014121 o |R3 rBj, 5Pl 8 Fluid return goed to
5.0 MW ng- 10, P, - 23.6-28 feet; frequent open bedding and high poor 3
E Uo, 85, angle joints; contain clay, mineral coatings and =
VR, Fi calcite crystals
E w/calcite .
25.7'-26?433’ 500
Bj, 5, P, -
. E R S | - -
0 5.0 :—: 3;,“5, Pl S LIMESTONE (micrite) with interbeds of calcareous 3
4 3 ST 54 {SWIR3 Bj, 10, PI, shale; micrite is medium gray (N5) and shale is -
' I & A | dark gray (N3); shale beds 0.1 spacing, thin,
E o i, 10, P, . .
BT Hs) irregular
E&:—: sjl' 10, P, - 30.5-31 feet: calcite crystals in vertical fracture 2
; e B, 0. - 33,6-38.7 feet: shale is <1 inch thick with 505
Enns HIN A spacings of 2-3 inches
35 o R, Fi - 33.9-35.1 feet; fossilliferous 3
E 5.1 SwW icalcite
4 |F+| 82 R4 0.7-31.3
5.1 foF 5,10, Bl
51 3
BJ, 5, Pl S
B], 10,P], -
S}, 5 Pl S - 38.7-45 feet: shale is 0.5 feet thick with spacings - 590
_ B, 5, PL 8 of 0.1 feet :
40 .
5.0 2
5 50 100 F |R5
- 585
45 - 45-51.9 feet: shale is < 0.25-0.5 feet thick with )
48 _g_g 100 F [R5 spacings of 0.5-2 feet .
B
E =580
50+ 3.2 SW Bi. 10 -
T35 o F[RS B
E Boring terminated at 51.9 feet 3
NOTE A; Water Jevel data 575
55 - Date - Depth (below ground surface) =
; 5/23 - 18.9 feet
5117 - 20.1 feet 3
570
60 -

Page
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SOIL LOG_MFC_WLA REVISED BELLEFONT 03-18-07.GPJ WLA.GDT 4/24/07

Project Name and No.: NuStart - Bellefonte COL. Project; 6468061299
HMACTEC VA SOIL LOG - Boring No. B-1052
William Letos & Assocl 3
Drliling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Rotary Wash/ NQ core (3") 15321911 N; 6287272 E 79 feet
Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) | Ground Water Depth | Date Started
MILLER (Bilbrey) / CME 750 621.8 feet See Note A 7121106
Sampling Method Borehole Inclination Logged by Date Completed
-60 D. Stepanof 7121/06
7/
: 36 G 5007
o ?‘: = - & @ ~ ~
< 8|5 § a|=|2 Reviewed by / Date DSC &= 9-Q7F eyt
3 g o g € _‘_,E‘ ‘B =
£ | gE e Q 8| =9 £
clel 2| 2e(eq Q| B|C| 8| 5@ T o
|2 Blgglgsle|e 8] elEQ 88
O|Tg| © c2 |0 ((:, L g S =B (g Lithol i g
0 2| & 5B |es 2| 3106 |3 |62 gus ology 0.0 Remarks
] 620
5 See adjacent vertical boring B-1052A 1
‘ for soil description.
i =615
10+ E
; £ 610
154 5
] =605
20+ 2
25+ 600
30+ :_
: - 595
35 - 591.5 350 3
: 590
40

Page
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ROCK LOG_MFC_WLA_REV BELLEFONT 03-19-07.GPJ WLA.GDT 4/24/07

AMACTEC

Project Name and No.:NuStart - Bellefonte COL Project; 6468061299

WA

Willry Less & Assuerues, (.

ROCK LOG - Boring No. B-1052

Drilling Method Boring Location Coordinates; AL State Grid (ft) Total Depth
Rotary Wash/ NQ core (3") 16321911 N; 628727.2E 79 feet
Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) | Ground Water Depth | Date Started
MILLER (Bilbrey) / CME 750 621.8 feet See Note A 7121106
Casing Size and Depth Borehole inclination Logged by Date Completed
HW: 4.5 inch O.D, / 35.2 feet -60 D. Stepanof 7/21/106

Y
,//27;/{4 St P
= 3 - z |2, | E Reviewed by /Date _ PSC £~ 9. 07 Ve |
e} by c S |55 c
£ . 2 = £ ey
£ £ 218 £ 5 2@ § % ‘g% 'é’ %@
s g|c|8|8|2% El2ss |3 58
g |||z |a|lel|E5R8aa | & Lithology Remarks e
35 LIMESTONE (micrite) with calcareous shale , 3
3 30 sSw interbeds; micrite is medium gray (N5) and shale is | Lithology between
1156198 |0 ¢ |R3 . medium dark gray (N4); slightly weathered to fresh; | bottom of B-1052A and £ 5gq
A medijum strong; rip- up clasts in shale Rleg%nmtng of tco<;et rubn
o, o.1interpretedtobe £
1.0 op weathered limestone £
2 |7 100 SWIR2 - 38.5-40 feet: shale is 0.01-0.08 feet thick, wih veriable soong E
40- bl 50, Pl incipient fracture limestone gravel
8‘4. 0‘9\ ‘ - 40-44 feet: shale is 0.01-0.03 feet thick See B-1052A for E
5.0 clay lins overlying soil profile E
13 |3g|92| F RS A A Casing set at 35.2 feet.
' Bj, 50, P Boring is angled at 60°. 5—585
E S|léo|p' g Depths indicated are
[Fay fine measurements along .
- 44-51 feet: shale is 0.01-0.3 feet thick, wavy drilling axis. g
45 - contact, shale weathering at 48-51 feet has caused Discontinuity angle 3
i, 40, a change in color to brownish gray (5YR 4/1) with measurements are 3
4 % 80| F |R3 a, 81, Ti dark gray fossil specs about 0.01 feet long :(‘i‘:t"’e to borehole
E . Bj, 40, . 4
3, Ro, Inclined boring £
5 Op advanced 0-32 feet via £ zqq
rotary wash method i
with HW casing 3
50 4 38 feet; lost water 3
vl === I I N N return and did not 3
5 |40 g ltVIV,\:/ to - 51-51.3 feet: Void 44 recover 3
5.0 °Flra b 50, 51.6-52.4 fest Void
E 'a, Ro, E
Op
57575 .
557 LIMESTONE (micrite and wackestone) with shale ‘
- 5.0 interbeds; micrite is medium gray (N5) and shale is E
i 6 [ggl|lool F IR3 medium dark gray (N4); fresh; medium strong;
shale is 0.01-0.03 feet thick and fossiliferous E
E ~10%; stylolites present
| CIMESTONE (micrite) with caicareous shale
60 - interbeds; micrite is medium gray (N5) and shale is ?570
1B, 60, medium dark gray (N4); fresh; medium strong E
7 %_% 100! F IR3 Z}g’ grl;ed - 60.2-60.4 feet: fossiliferous E
. B ]
65- _ -
IBJ, 50, - 65-68.4 feet: some brown clay film-lined £ 565
E 8 4.1 76| F Ir3 [Wa, 81, Ti discontinuities
50 3
VOID with ciay fill, clay is reddish yellow (7.6YR 3
4/8) and is highly plastic
70- 3
2912885 F |Ry B, 40, Wa LIMESTONE (micrite) with calcareous shale f—560
5.0 interbeds; micrite is medium gray (N5) and shale is :
k medium dark gray (N4); fresh; medium strong; E
shale is 0.01-0.03 feet thick; stylolites present £
- 71.8 feet; shale interbeds show vugs 3
75 E
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ROCK LOG_MFC_WLA_REV BELLEFONT 03-19-07.GPJ WLA.GDT 4/24/07

Project Name and No.:NuStart - Bellefonte COL Project; 6468061299

ZMACTEC W2

Wilkinm Letuis & Assoctnies, e,

ROCK LOG - Boring No. B-1052

‘S =
g 2 2 2 |8c | 5 -
g8l ol8|8l.0 8 228 g
zlz|la|loc|£|22L8ls |t | & Eo
5| 81| 3|LP% £lag22 | B . 29
7?. Zileg|® |2 |b|leF|5B36a | @ Lithology Remarks o
210 (290400 F |R3
; ‘ B L 555
Boring terminated at 79.0 feet _
80 - :
; NOTE A: Water level data
Date - Depth (below ground surface) E
; 7/21-11.2 feet ko
7123 - 20.8 feet
85 - 3
: 545
90 - 3
; = 540
95 -
100+ - 535
105 :
=530
110- ;
3 =525
116
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SOIL LOG_MFC_WLA REVISED BELLEFONT 03-18-07.GPJ WLA.GDT, 4/24/Q07

ZAMACTEC WA

Project Name and No.:NuStart - Beliefonte COL Proiect; 6468061299

SOIL LOG - Boring No. B-10524

Willinn Leitis & A: L
Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD) 18321911 N; 628727.2E 26.7 fest
Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) | Ground Water Depth | Date Started
MILLER (Bilbrey) / CME 750 621.8 feet See Note A 7121108
Sampling Method Borehole Inclination Logged by Date Completed
Split Spoon/ HQ core Vertical D. Stepanof 7/21/06
3 5T B 51007
= 2.8 AR Reviewed by / Date DS(J &~ 9-Q7 Loy, |
2 Sleg 51 E|% 5
£ = | o= |2 o | 2 =] @ £
c|lol o 20 |sm| © [ 9 S5 ko
GIE| B 82|85/ 8|2 2|2|k8 5]
O S|SB |EE[ 2| E]8|5]82 621.8 Lithology 00 Remarks we
0 CL CLAY with gravel, strong brown
E (7.5YR 5/8), dry, very stiff (Fill)
6]
E SﬁT 11 |15.6 - 620
3 9
E | 8188 e 30
E CLAY, yellowish red (5YR 4/6) to
E ST 5 light yellowish brown (2.5Y 6/4),
5 7 |15.6 moist, very stiff to stiff, trace
5 E [*] manganese nodules (Residual)
3 3
E SET 5 18 815
8 ~
E e88 . . _ 85|
3 SPT 5 CLAY, strong brown (7.5YR 5/8),
4 8 116.8 moist, very stiff to stiff, trace
10 E 8 manganese nodules
SPT 6 - 11-12.5 feet: color changes to
3 5 8 |18 yellowish brown (10YR 5/8), increase 810
E 10 in manganese nodules
5
/1587 6 |18
E 6 8
153
SpT 3 7 605.3 16,5
E 7 12 |18 g e clayey GRAVEL, light gray (5Y 7/1), 505
E 21 i dry to moist, dense; strong HCI :
E 55 reaction
E SPT 8 i - 18.5-19.1 feet: lens with clay, 18.5 feet: rig chatter
8 13 [15.6 25 1 yellowish brown (10YR 5/6) and light ! -
20 21 . | gray (BYR 7/1), very stift _ " _
s clayey GRAVEL, light gray (YR 7/1)
E 2 'é and brownish yellow (10YR 6/8),
B ) N .
 sey] 9 75 moist, dense fo medium dense to
E 11 |18 V% very dense 600
Y% 12 20
E 5
[ .
E PT| 18 s
Y/ 10 | 336 | B4 o
25_§ ,:",’ 24.5-25.5 feet: advance with
E oo s€3 255 | auger
i JlspT| 14 GP sitty GRAVEL, light gray (5Y 7/1) and Auger refusal at 25,5 feet.
11| 27 14.4 Ky sasq  Pale yellow (2.8Y 7/3), dry, very 67 | SPT refusal at 26.7 feet.
3 28/2" — \_dense, coarse - Contirjuation of borehole = 595
Boring terminated at 26.7 feet description in rock log, for
E B-1052.
30 1
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SOIL LOG_MFC_WLA REVISED BELLEFONT 02-21-07.GPJ WLA.GDT .3/13/07

Project Name and No.:NuStart - Bellefonte COL. Project; 6468061299

ZMACTEC

WA

i
William J.cnis & Assotiutes, e,

SOIL LOG - Boring No. B-1053

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ HQ core (3.8") 1532489.4 N; 6289104 E 35 feet
Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) | Ground Water Depth | Date Started
MACTEC (Warren) / CME 45 620.2 feet See Note A 6/28/06
Sampling Method Borehole Inclination Logged by Date Completed
Split Spoon/ HQ core Vertical J. Howard 7/5/06

()]
feet
S (feet)

5 // ) o
g 3B A o 3TV
[ oy = ) . T IS
= |8l 8 R I Reviewed by /Date RS L 3= (3-07
8 1 g2 E|E g =
f=3 - D= Q| < o - @ . 8
clelo| gejga Q2| =] §|SF =
BB |82 55|85 |2 l2|ks S
S8 8|S8 8E 228|532 wuns Lithology 00 Remarks it
0 cL CLAY with sand, strong brown 3
E (7.5YR 5/8), dry to moist, stiff to g
6 medium stiff (Fill) 2
§/1PTE 4 | 6 157 % lasz z
Y11 s 24 3
: flser| 4
5 1 1141102 CHE 3
E 4
3 - 6-7.5 feet: color is red (2.5YR 4/6) —
P/1SPT 3 | 14 (23647 |osz ;
/A B 27 3
2 - 8.5-10.5 feet: color is brown (7.5
/T 4 | s YR 4/4) -
104 5
E | 6087 05
E CL CLAY with sand, strong brown
3 /|SPT| 7 8 (7.5YR 4/6), moist, stiff (Residual) SPT refusal at 11.9 feet.
3 5 | 50/8" 608.3 118 _| Auger refusal at 12.3 feet.
Continuation of borehole =
E description on rock log. :
153 ]
204
::1 F
253

30

Page
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ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

ZMACTEC

William Letis & Assoch

Project Name and No.:NuStart - Bellefonte COL Project; 6468061299

ROCK LOG - Boring N

es. Ine.

o. B-1053

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ HQ core (3.8") 1532489.4 N; 6289104 E 35 feet
Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) | Ground Water Depth | Date Started
MACTEC (Warren) / CME 45 620.2 feet See Note A 6/28/06
Casing Size and Depth Borehole inclination Logged by Date Completed
HW: 4.5 inch O.D. / 12.3 fest Vertical _J. Howard 7/5/06

. 7 g g
A, e 57T
9t ] " -] 0 has)
= S 2 |2 E Reviewed by / Date DSC 3-(3%-Q /
8 = 2 5 |55 | 2 =
Sls|ElalBlsl.bE |$8 |8 g
= < o | = © = W
Dl |2 | |2 |B|e2|TB0d | o Lithology Reriarks e
E i 17 p ] LIMESTONE (micrite and minor wackestone) with 3
. /R{; op interbedded shale; limestone is medium light gray 3
3.9 gj, 15, P, (NB), moderately weathered; medium strong; trace
11554 IMWIRS Ro, So bioturbation
‘ = L1
| 15 b e - 15-35 feet: shell fragments and shale fayers -605
‘ E present
gt 15 I 12.3-35 feet: shale beds are thin to moderately thin
| " b with spacings of 0.1-0.3 feet; wavy and irregular =
= 5.0 08 SW R3 due to bioturbation 3
5.0 toF ~IBj, 10, PI,
E Ro, Op =
20+ 600
5.0 2
3 |3gl100] F IR3 5
’ ~
| 25 - 595
E 5.0
4 1 ==1100| F |R3 /B'. 10,
E 5.0 Ja. S, Ti
| 30+ i, 5, P, =590
“ _ IS1, Ti 3
16 oz I ‘
| . L Ti
456 %18 | F |R4 '
4.3 |8y, 15, PI, ]
E 5l, Op =
‘ 35 H 34.4 feet: the last 0.6
Boring terminated at 35.0 fest feet of rock is left in the 585
. hole, Drilier could not £
extract it.
NOTE A: Water level data
Date - Depth (below ground surface)
7/5 - 14.7 feet
40+ -580
45 - -575
50 -570
Page 1 of 1




SOIL LOG_MFC_WLA REVISED BELLEFONT 03-19-07.GPJ WLA.GDT 4/24/07

( Project Name and No.: NuStart - Bellefonte COL Project; 6468061299
Z . ) - . -
;/J//MACTEC W74 SOIL LOG - Boring No. B-1054
Willinm Letis & Associaes. Inc.
Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ NQ core (3") 1532232.5 N; 6288002 E 35 feet
Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) | Ground Water Depth | Date Started
MACTEC (Warren) / CME 45 628.2 feet Sees Note A 7/5/06
Sampling Method Borehole inclination Logged by Date Completed
Split Spoon/ NQ core Vertical J. Howard 7/6/06
: 36 N el
o - | 2 g o \ .
o g .Dg g% 2 Reviewed by / Date DSC/ 5~I-07 ey, |
Ko = o e =4 5 5 =
R IR 5
OIS S |58|EE 2|28 !5|82] oo Lithology 0o Remarks W
03 or GLAY with sand, red (2.5YR 4/8), dry 2
E to moist, stiff (Fill)
4 6 :_
E 2
3 SI:T 7 8
B
E 625
E 4 - 3.5-5 feet: color Is dark yellowish
/1557 5 | 8 {143 %Y sz brown (10YR 4/6) -
3 5 ' E
573 3
622,2 6.0 E
2 CH CLAY with sand, reddish brown E
I/PET 3 e |23 |0 (2.5YR 4/4) to yellowish brown g
6 {10YR 5/4), moist, stiff (Residual) 2
3 - 620
E 2 E
EVA IR ET- -
103 £
617.5 107
E 5 GC clayey GRAVEL with sand, gray E
E 1 oY i i g
E s;;'r 5 s a7 asz b (10YR &/1), moist, loose (Residual) §
B 3 3
E 615.2 13.0
CL CLAY with sanq, yellowish brown =615
_ SPT 5 (10YR 5/6), moist, hard 5
E 6 11 112 E
153 26 3
612.2 16.0
3 /|SPT} 31 8 Weathered LIMESTONE, medium o
i A A1 =117/ O S S N == = 6113 lightgray(Ne) . 189 | SPTrefusal at 16.9 fest. ]
- - Augerrefusal at 17.2 feet. 2
3 Continuation of borehole E
description in rock iog. =610
E £ 605
Eeoo
304 E
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ROCK LOG_MFC_WLA_REV BELLEFONT 03-18-07.GPJ WLA.GDT 4/24/07

ZMACTEC

Project Name and No.:NuStart - Beliefonte COL Proiect: 6468061299

William Lenis & Assouiates, ke,

ROCK LOG - Boring No. B-1054

Drilling Method

Hollow stem auger (8" OD)/ NQ core (3")

Boring Location Coordinates: AL State Grid (ff)
1532232.5 N; 628800.2 E

Drilling Contractor (Drilier) and Rig

Elevation (Datum NAVD 88)

Ground Water Depth

MACTEC (Warren) / CME 45 628.2 feet See Note A
Casing Size and Depth Borehole inclination Logged by Date Completed
HW: 4.5 inch O.D./ 17.2 feet Vertical J. Howard

. . B 51007
2 3 o 2 |e. E Reviewed by / Date DIC &-9~ 7 Veyv, !
g P £ 3 (28 g
clgElal2isl.p B 228 §e
Bl s g 2|5 |22% 2l8q58 |3 oy
Pl |2 |alsd5BYad | o Lithology e
— /j —| LIMESTONE (micrite) internedded with shae;
E R B}, 15, P, medium light gray (N6); moderately weathered to 610
1 2.3 12 v ¢ "ngp?PRo fresh; very weak to medium strong; pervasively
3.4 R% o fractured with clay coatings 1
20+ 3
rBj 15, P| ~ 20.6-30 feet: shale beds are thin to moderately )
Shop thick with spacings of 0.05-0.1 feet, becoming
F a7 MWIR3 stronger and less weathered -
2 {5548 1o [to . . ; ; - 605
5.0 - 20.6-35 feet: trace of bioturbation and
SWR4 b?{; 3)% Pl fossiliferous
5] 10, P|,
25 5 SJL Op =
3},10, PI,
50 |5k Op "
3 |Egl 70 IMWIRS o 12 P 600
; e, 10, 1, 3
30 - Ro, Op . . =
-« 30-35 feet: shale beds are moderately thin to thick
E with spacings of 0.1-0.3 feet
14 4 gg | o ]
: R4 - 595
35 - - -
Boring terminated at 35.0 feet
NOTE A: Water level data 3
3 Date - Depth (below ground surface) 590
E 716 - 20.2 fest
40+
: - 585
45 - 3
E - 580
BD- -
-575
554 4
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SOIL. LOG_MFC_WLA REVISED BELLEFONT 03-19-07.GPJ WLA.GDT 5/g/07

ZMACTEC

Project Name and No.:NuStart - Bellefonte COL Project; 6468061299

Mﬂ“{%ﬁ

Whlinm Lettls & Assocluies, inc,

SOIL LOG - Boring No. B-1055

Drilling Method Boring Location Coordinates; AL State Grid (ft) Total Depth
Holiow stem auger (8" OD)/ NQ core (3") 1532402 N; B62908C.8 E 71.6 feet
Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) | Ground Water Depth | Date Started
MILLER (Upchurch) / CME 85 519.6 feet See Note A 8/17/06
Sampling Method Borehole Inclination -Logged by Date Completed
SPT/UD Vertical J. Hoeft 8/18/06
g g § 007
143 a—t . —
=l |3l 8 AR Reviewed by /Date _DSC 5~ 9-Q7 Rev: |
3 S| 22 | 5% S 5
RS Flgc el S8lalol a8 1]
|22 |  ERiI2 Y| 5| | 8| 5@ & o
clEl B 82|85 812l 8| ¢ 8 38
olsl 51 ce (el &f2(E|&(B [
BB |58 & 2| Z| 0|5 |62 siae Litnology 00 Remarks
07 eL LAY, sirong brown (7/6YR 5/6), ary :
o mmst very stiff, few sand and e
3] organics, trace manganese nodules E
; S‘:T 9 114 (Fill 1
E 10
2 flspr| 8 ' 2
5 9 |16.2 15, - 3 feet: becomes yellowish brown a7 1-5 feet; Bulk sample taken
12 — 7 (10YR 5/8), moist, trace gravel — = —1 for Modified Proctor test 2
ENm \ _(l[nt_a_stgng) ___________ (LL=48%, PI=27%) :
5 CLAY with gravel, dark yellowish - =615
. brown (10YR 4/4), moist, very stiff 3
ub 22.2 | o136 (Residual) -~ s0 3
3. . CLAY, yellowish brown (10YR 5/8) E
mottled with red (2.5YR 4/8), moist, . 3
sPT 2 stiff to medium stiff 5-10 feet: Bulk sample taken £
4 4 - 14.4 for Standard Proctor test
5 (LL=52%, PI=28%) 3
up 8108 83
5 10.8 gravelly CLAY, light ofive brown £ 610
104 (2.5Y 5/4), wet, stiff to hard, gravel is
SET| 2567 6 weathered limestone -
16 | : 11-16 feet: augered through
E gravel/weathered rock 3
WBRAB 0 ~13 feet: Took hand sample E
g 7 of cuttings, sample E
E #1085-7HS
=605
154 3
603.6 160 | Auger refusal at 16.0 feet. |
Continuation of borehole
E description in rock log. £
E E
& 600
20+
3 t- 595
254
E £ 590
30 J F

Page _ 1 of 1



ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 312/07

Project Name and No.:NuStart - Bellefonte COL Project; 6468955:1 299

Z'MACTEC WL,

Willlam Latis & Assosianes, Ine.

ROCK LOG - Boring No. B-1055

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ NQ core (3") 1632492 N; 629080.8 E 71.6 feet
Drilling Contractor (Driller)and Rig Elevation (Datum NAVD 88) | Ground Water Depth | Date Started
MILLER (Upchurch) / CME 85 619.6 feet See Note A 8/17/06
Casing Size and Depth Borehole Inclination Logged by Date Completed
PVC: 4.5 inch O.D. / 16 feet Vertical L Hoeft 8/18/06
T P
VY s
= 3 z |2 £ Reviewed by / Date PSC 3-13- Q /
Sl E 21283 :
= ] @ 6| & o = = h ‘& =
AEEIEIE BHEEE L M R i
Sl S| 8| | |898 cl|laglod @ o
Fle |22 |nleflS3plac o Lithology Remarks =
—_— LIMESTONE (micrite and packstone) with shale
el 2.8 98 SwW R3 o interbeds; micrite is medium gray (N5), packstone
o8 to F - is medium bluish gray (8B 5/1) and shale is dark 3
. LT | o major | gray (N3); fresh to slightly weathered; medium Good fluid return
3 T | [fscontinuities | strong; strong HCI reaction; shale is 25-30%
- - 16-30 feet: shale is < 0.25 feet thick with spacings - 600
20 7] of < 0.3 feet, wavy, packstone beds are < 0.8 feet
1, 4.9 o7 - thick 3
o L]
5.0 = =
i . -
k F {R3 o= - 23.5 feet: packstone beds become more frequent 3
; o= - 505
* 5.2 B ]
33 |35 |100 o
5.0 :_ :
T A -
= [ ] .
o Drill rig pump problems £
E 13 -
30- 4 3 100 : =~ 590
- ~ 30-38.2 feet: shale is < 0,15 feet thick with 3
_'_' spacings of < 0.3 feet, packstone beds are < 0.8
5 3.7 100 - feet, rip ups and visible fossils, shale is 15-20% 3
3.7 ]
= 1
F R3] Fo -
35 = 585
6 |22 1100 . ]
5.0 - -
.
- 2
A e
e LIMESTCNE (packstone) with calcareous shale .
E o ] interbeds; packstone is medium bluish gray (58
40 T 5/1) and shale is dark gray (N3); fresh; medium - 580
47 = strong; shale is less than 10% -
7 |ggl 93 o - 38.2-71.6 feet; shale is < 0,05 feet thick with 3
; ’ - spacings of < 0.5 feet, wavy, rip up clasts
F IR3 o -
= Good fluid return 575
45+ 5
E 4.9 LD -
8 |15 (100 -
| 4.8 := -
] B y
E rr
o 5
- consistent drilling 570
50+ : 1.5-2,5 minutes/foot
: 5.1 3
9 g7 98 E_ - 51 feet: chert nodule 3
[T =
[T
F |R3 - -
. e ]
55- ] 565

Page 1 of 2



ROCK LOG_MFC_WLA REV BELLEFONT 02-21-07.GPJ WLA GDT 3/12/07
Project Name and No.:NuStart - Bellefonte COL Proiect: 6468061299

AMACTEC WA

William Leltls & Ass

ROCK LOG - Boring No. B-1055

= -
= 13) E
] = I £ -‘?g 5 -
s § al8ls Bls |5 | & 2
22| 2|68|c5 22825 |E5 |8 S
2l c | 3| & | 8|5 1582|8482 | o3
ol 3 ] o S|t =282 @ : &L
Fle|R|2|d|ef|5pH850a | o Lithology Remarks (TTE=2
70 1 5.07700
4.8 1
58.93 feet: Unconfined 560
60 Compression Test
; 5.0 -
11 50 100 3
; F |R3 B
65 - 555
4.9 -
12 50 98
=550
704 13 |32 00| F |R3
Boring terminated at 71.6 feet 3
- NOTE A: Water level data 3
Date - Depth (below ground surface) - 545
78+ 8/18 - 11.6 feet ]
: 8/20 - 11.8 feet
8/22 - 11.8 feet -
80+ - 540
85+ - 535
90- - 530
- 525
95 4

Page 2 of 2



SOIL LOG_MFC_WLA REVISED BELLEFONT 02-21-07.GPJ WLA.GDT 3/13/07

Project Name and No.:NuStart - Bellefonte COL Project; 6468061299
g/JMACTEC WA SOIL LOG - Boring No. B-1056
William Lelis & Ass 3
Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ NQ core (3") 1532231 N; 6288826 E 45.7 feet
Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) | Ground Water Depth | Date Started
MACTEC (Warren) / CME 45 626.9 feet See Note A 717108
Sampling Method . Borehole Inclination Logged hy Date Completed
Split Spoon/ NQ core Vertical J. Howard 7/7/08

A

E = :
@ Sl 2 D ey
= 2 ﬁg g|= |8 Reviewed by / Date pic 4~ 130 /
SRR H AR IEETE g
= | @ -4 (SR = = 7y =
£lala|5elzBlsl&|5|2|Fa £%
CIElE| g8 B | 8| s| & B2 23
ClI3 @ |Se|EE 2 | F106 |5 |62 eme Lithalogy 00 Remarks e
05 el CLAY with sand, brown (10YR 473), :
E wet, medium stiff (Fill) E
E 5 E
1 /lspT 3
Y] 2 625
/P 2 |10 :
53 3 ]
E 8209 60_ | 3
SPT 1 CL CLAY with sand, dark grayish brown 3
3 1 18 (10YR 4/2) to strong brown (7.5YR £ 620
3 3 5/8), moist, soft to medium stiff to E
3 very stiff (Residual) E
1 3
AR
104 U 1
3
i /lsPT
. 6 |18 615
Yi° 3
E o184 135 3
2 Nspt 5 CL CLAY with gravel, yellowish brown E
6 7 10 (10YR 5/8), moist to dry, very stiff to E
153 10 hard 3
E 5 3
2 /lsPT . :
3 7 8 10 E610
E 40
E 608.4 18.5
3 /lspr| 42 Loves| GP GRAVEL with clay, yellowish brown
8 17 110 Y (10YR 5/6}, dry, dense 3
003 20 Oy 6059 200_| SPT refusal at 20 feet. Auger £
refusal at 20.9 feet.
E Continuation of borehole
E desciption in rock log.
E 605
25% E
é ]
3 600
30 1 3

Page
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ROCK LOG_MFC_WILA_REV BELLEFONT 02-21-07, GPJ WLA.GDT 3/12/07

ZMACTEC

Project Name and No.:NuStart - Bellefonte COL Project; 6468061299

A

William Letis & At

ROCK LOG - Boring No. B-1056

Priling Method
Hollow stem auger (8" OD)/ NQ core (3"

1532231 N; 628882.6 E

Boring Location Coordinates: AL State Grid (ft)

Total Depth
45.7 feet

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) | Ground Water Depth | Date Started
MACTEC (Warren) / CME 45 626.9 feet See Note A 717/06
Casing Size and Depth Borehole Inclination Logged by Date Compieted
HW: 4.5 inch O.D. / 20.9 feet Vertical . Howard 717/06
7 . o
W A e
= “ ae
= 3 e | E Reviewed by /Date __DSC 313 - 07
8 3 2 5 136 |3 g
cls|§lalElgl.0l8E €8¢ $
=) c | B aE s 2 T
CEle |2 |alel|E5 RS 0d | & Lithology Remarks we
20 o GRAVEL with clay, yellowish brown (10YR 576)
. dry, dense /1 .
- - - - 21~ ;
LIMESTONE (micrite) with shale interbeds; rrjegr?;r?iitalﬁiirr\llgigeed - 605
R3 medium light gray (N6); fresh to slightly weathered; fractures
21 1AL a7 19W] o medium strong to strong: trace bioturbation and 3
: 4.7 toFlgy “shell fragments 3
- 20.9-30 feet: shale beds are moderately thin to
26+ thick with spacings of 0.2-0.3 feet 3
=600
; 5.0 MW 3
2 50| %8 1o F|R3
30+ - 30-45.7 feet: shale beds are moderately thick to
5], 10, Pi moderately thin with spacings of 0.2 feet 2
b5t T
- I, 15, Pl - 595
4.5 8 | !?1 S1, Mo
13 |50 0 B, 10, PI 3
50 R3 | A ]
gllx '1\,‘0- Fi - 34-41 feet: core is brecciated, primarily -
35+ 51,10, Bl mechanically-induced -
i 51, Mo =
;. 35, PI, =590
5.0 R1 R, Wo
4 B—O 50 [HW] to /BJ'\ 20, P, 3
E : R3 R, Wo .
40 < Bj, 10, PI, L -
R So - 40-45 feet; rock core dipping 10-15°, fractures
B 12 Pl along bedding of shale -
, So
" IBi, 15, I, = 585
HW | R3 i, So
15 51 68 | to | to I 1Bi. 10, PI, [ S o e i e e 3
5.1 MW R4 sI, So LIMESTONE (packstone); medium light gray (N6),
E slight to moderately weathered; medium strong to
45- strong; abundance of shell fragments -
Boring terminated at 45.7 feet 3
- 580
* NOTE A: Water leve! data 3
E Date - Depth (below ground surface) -
717 -10.4 feet
50 - 7/8 - 10.3 feet -
E =575
55 - 3
=570
60 -~

Page 1 of 1



SOIL LOG_MFC_WLA REVISED BELLEFONT 02-21-07.GPJ WLA.GDT 3/18/07

Project Name and No.:NuStart - Bellefonte COL Project; 6468061299
AMACTEC W4 SOIL LOG - Boring No. B-1057
William Letis & Assnclales, Inc.
Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ NQ core (3") 1532372.8 N; 628836.1 E 35.2 fest
Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) | Ground Water Depth | Date Started
MILLER (Ray)/ CME 75 621.6 feet See Note A 717106
Sampling Method Borehole inclination Logged by Date Completed
Split Spoon/ NQ core Vertical J. Hoeft 7/7/06
5. L E b i)
g 9 %‘ /ﬁ%”%ﬁé&w BredF
= - . i
= 2 U§ 5| =|2 Reviewed by / Date Zj) SC 3130
8 EN sl 5| % =
= L o -t Ol 2]l B8 |2 =)
PR R I i) B - B - B 7y 5 o
SIE| B 85185/ 215)8]2(k8 58
ol 8|55 |25/ 2 | 28582 ane Lithology 0o Remarks wé
09 GH CLAY, yeliowish brown (10YR 5/6) fo
E strong brown (7.5YR 4/6), moist, very E
10 stiff, has small angular gravel clasts
1/13PT 12 | 12 |22.0) 3 |esz (Fill) £ 620
E 1 34 E
3 13 O19.8 25 E
E CH CLAY, olive brown (2.5Y 4/3), moist, E
soft (Filly :
E SPT 5 617.6 40 E
5 9 |14.4 SnEBWESH e17.1 . SAND, dark brown (7.5YR 3/2), 4.5
5 E 8 CL moist, soft (Fill)
E CLAY, dark yellowish brown (10YR E
4/6), moist, medium stiff (Residual) E
y .
T | 6180 86 E
E Sz 6 184 CL CLAY with gravel, dark yellowish =615
E 13 brown (10YR 4/6), dry to moist, very 3
E stiff, gravel is weathered limestone -
3 /lspTl 12 L6128 80_ 3
E 4 9 196 CL CLAY with gravel, yellowish brown
10 11 (10YR 5/6), moist, very stiff, medium
plasticity E
i flspT| 2 :
i/ 8 |08 £ 610
: 1 :
E 6080 136 | SPT refusal at 13.6 feet
E P50/ M1 ] (50/1.2"). Continuation of
6 borehole description in rock
15_; IOg‘ ]
605
204 §
- 500
25* :
595
303 E

Page 1 of 1



ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

Project Name and No.:NuStart - Bellefonte COL Project; 6468061299

JMACTEC

LA

Willinm Letis & Ass ne.

: ROCK LOG - Boring No. B-1057

Drilling Method

Hollow stem auger (8" OD)/ NQ core (3")

Boring Location Coordinates: AL State Grid (ft) Total Depth
1532372.8 N, 628836.1 E

35,2 feet

Drilling Contractor (Driller) and Rig

MILLER (Ray) / CME 75

Elevation (Datum NAVD 88) | Ground Water Depth | Date Started
621.6 feet See Note A 717/06

Casing Size and Depth
PVC: 4.5 inch O.D. / 13,6 feet

Borehole Inclination Logged by
Vertical J. Hoeft 717106

Date Completed

w . B qen ey
& 3 z |2, | E Reviewed by / Date 103 C. 2~ 3~y
8 N 2 EREREEE =
sl sl 8lai2lsl,oBE 128 |8 g
3= > - = frwry
cl 1821815582883 |% 88
[a) 3 D - slio|l=[2p 20 0] we
€l | R|2|6|EF|ERS a0 | o Lithology Remarks
; LIMESTONE (micrite) with calcareous shale
; B, 15, A | interbeds; medium gray (N5) and dark gray (N3);
15 "B_aag i slightly we_athered fo fresh; medium strong; strong 13.6-35.2 feet: Good
34 148 g lswiRrs . 8. 7i |— HCL reaction fluid return
; 5.0 - 605
20+ , . . . 3
- 20 feet; shale is wavy, and is 0.01-0.08 thick; =
49 5.1 99| F |IR3 spacing averages 0.1-0.4 feet
5.0 - 600
i8I, 15, 4
Wa, S, Ti
- 24 feet: rip up clasts present
25 -
4.7 B 4
315193 F |R3
5.0 =595
30 ]
5.1 3
3 4 |F5|100) F |R3
; 5.0 - 590
- 33 feet: shale is wavy 0.01-0.08 thick, spacing is :
1.8 0.1-0.4 fest
- 5 16 100} F |R3 -
: Boring terminated at 35.2 feet 3
i : - 585
NOTE A: Water level data -
Date - Depth (below ground surface)
E 719 - 5.8 feet 3
405
; =580
45- ]
i - 575
50- ]
- 570
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SOIL LOG_MFC_WILA REVISED BELLEFONT 02-21-07.GPJ WLA.GDT 3/13/07

Project Name and No.: NuStart - Belliefonte COL. Project; 6468061299
ZMACTEC WA SOIL LOG - Boring No. B-1058
William Lejis &Asm("ln’lus‘ Ine, |
Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD) NQ core (3") 1632351.3 N; 629027.4 E 65.2 feet
Drilling Coniractor (Driller) and Rig Elevation (Datum NAVD 88) | Ground Water Depth | Date Started
MACTEC (Akins) / CMES50 620.2 feet See Note A 5/23/06
Sampling Method Borehole inclination LLogged by Date Compieted
Split Spoon/ NQ core Vertical , M Osbore 5/25/06
7 2 of f ) T
S SE A T 37407
o I e s ww [ oy
= 9 U{E‘mj gl=|2 Reviewed by / Date D}: € _# [ 5-Q7
‘LQ/ i'? % E= bl 5 | ‘q"’: - o S
c|l@ o ey Q| 21| B &p i
|8 21 g% 8 gl 8|88 3|0 =%
o6l & £8 o2 8| 85| &89 ; oY
o | 2B EE[ S| ZT (65 B2 goz Lithology 0.0 Remarks
03 cH CLAY, brown (7.5YR 4/4), moist, St 620
spTl 2 6187 15 3
E 1 8 18 ML SILT with sand, dark brown (7.5YR E
E 7 3/4), dry, stiff, trace gravel 2
¥ 616.9 33 3
3 3 CH CLAY, yellowish brown (10YR 5/6), E
3/18PT & 148 dry, stiff, trace manganese nodules E
G127
E E615
SPT i 18 - 6.2 feet: bacoming moist 3
E 3 5 E
;“EP] 5O LT §124 I8 | Auger and SPT refusal at 7.8 &
4 feet, Continuation of 3
E borehole description in rock
log. e
104 510
605
E 600
£ 595

Page 1 of 1



ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

Project Name and No.:NuStart - Bellefonte COL Project; 6468061299
4 MACTEC WA ROCK LOG - Boring No. B-1058
William Leris & Associntes 1.
Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ NQ core (3") 16323513 N; 6290274 E 65.2 feet
Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) | Ground Water Depth | Date Started
MACTEGC (Akins) / CMES50 620.2 feet See Note A 5/23/06
Casing Size and Depth Borehole Inclination Logged by Date Completed
NW: 3.5 inch O.D. /7.8 fest Vertical , M. Osborne 5/25/06

1 7 "~ .
Ji ) e 51 747
(e G ~
= 3 o z e | % Reviewed by / Date DSC 3-(3~07
= S %’ a £ ls Z|E 2 S 5
K=t Sl = = = g
S E|8|8|5|588205488 S 53
Plegle|=x|2|&|es asad | S Lithology Remarks e
E LIMESTONE (packstone) Interbedded with shale; ) -
packstone is medium bluish gray (5B 5/1) and 8.28 feet: Unconfined
HW R2 shale is dark gray (N3); moderately to highly Compression with =
104 4 141 43 1t | 1o weathered; weak to moderately strong; highly Stress/Strain Test 610
5.1 MW|R3 fractured with ctay seams along fractures and
bedding joints, fracture planes are <6-20°
"LIMESTONE (micrite) inferbedded with shale;
Bi, 17, PI, micrite is medium gray (N5) and shale is dark gra ) 3
51, shele (N3); slight| weati?ergd(' we)ak' fossils and ey Good fluid return, dark
15- 49 o o), Slightly we 1 poaty Bt . rey, 300 psi down
2 |75 | 86 |SW|R2 : bioturbation visible; bedding is thin to very thin: gre  OOUp 605
3 : o thin wackestone to packstone interoeds from 15-20 | Pressure
GJ L ARs, Ti, feet
Gl SB’.‘?‘;%*’;? - 13-20 feet; shale interbeds are finely laminated
3 : T with rip up clasts of limestone 3
i, 10,
ia, Ro, Ti =
20+ -600
13 123100 sw|R2
- 20-30 feet: shale beds are thin (0.2 feet) with 3
G spacings of 0.1-0.3 feet 23,83 feet: Unconfined
25 - Compression with 505
Stress/Strain Test
Bi, 18, 3
4 1891100 lswlre 2, 81T - 27-28 feet: packstone interbed
5.0
- 28.7 feet: packstone bed 0.3 feet thick
30 - 30-35.3 feet: shale beds are thin to fine laminated - 590
- with rip up clasts A
4,0 - - 32 feet: some evidence of soft sediment 31.9 feet: Unconfined F
5 |50 70 |SWR2 o 19, Pl deformation ‘ Compression Test
ishale short term poor fluid
return -
35+ o - . - 585
- 35.3-40.3 feet: shale beds become thicker,
bioturbated 3
6 152 100{sW|R2 ]
Good fluid return 3
40 - ) =580
- 40.3-43 feet: packstone interbedded with shale,
e, 14, Pl shale exhibits soft sediment deformation and 3
E St Ti, bioturbation . ;.
7 5.0 100|SW|R2 lshale bed 400 psi down pressure
5.0 43-60 feet: shale thickness is thin to laminated with 3
spacings of 0.1-0.4 feet, rip up clasts 3
457 575
8j, 12, P, 3
’/s{, shale
5.0 3

Page 1 of 2



ROCK LOG_MFG_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07
Project Name and No.; NuStart - Bellefonte COL. Proiect: 6468061299

ZMACTEC WA

Williain Letiis & Ass

ROCK LOG - Boring No. B-1058

5 =
o ] > |2 =
Sl 15l 18] JslE 2813 5
s 9 £l .o £ |8 | B =
SlE || 2 |&|=85 860 |8 Lithology Remarks e
4 8 [5.07T00SWIRZ .
- 48.2-49,7 feet: packstone bed with shale
interbeds and micrite rip up clasts, grayish biue -
50 || (5PB 5/2) to dusky blue (5PB 3/2), fossils 570
EL'}?' Pl - 60.5 feet: calcite vug 0.04 feet diameter 3
19189100 sw|re A ick wi i
50 52 .4 feet; mlclnte bed 0.3 feet thick with grayish
L Bl, 10, PI, blue bioturbation
Sm, shale - 52.7 feet: shale bed 0.2 feet thick with some rip

E Bj, 34, up clasts
55 i, Ro, 565

2 [Ti, shale

5.0
310 50 100 | SW |R2 -
- 58.5 feet; shale beds thin to wavy, laminations =
50 _cf(ﬂe_asi _______________ 59.4 feet: Unconfined £ 560
g | LIMESTONE (wackestone) interbedded with shale; | Compression with
3 wackestone is medium gray (N5) and shale is dark | Stress/Strain Test :
i 50 gray (N3); slightly weathered; weak Zgggfsirbig? odnor, .
8.0 - 60.4 feet: caicite vu stbie o
ERL 5.0 100 | SWIR2 g crystals through hand 3
- 63.2 feet: heavy bioturbation lens
down pressure 200 psi, ¢
65 - drill fluid milky gray - 555
: Boring terminated at 65.2 feet
NOTE A: Water level data
Date - Depth (below ground surface) -

E Not measured 3
70~ : 550
75 . ’ 545
80+ - 540
85+ 535

Page 2 of 2



SOIL LOG_MFC_WL.A REVISED BELLEFONT 02-21-07.GPJ WLA.GDT 3/13/07

Project Name and No.:NuStart - Beliefonte COL. Project; 6468061299

WA

William Lets & Associales, Ine.

ZMACTEC

SOIL LOG - Boring No. B-1059

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ HQ core (3.8") 1532712.7 N; . 628706.2 E 250 feet
Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) | Ground Water Depth | Date Started
MILLER (Bitbrey) / CME 750 619 feet See Note A 5/12/06
Sampling Method Borehole Inclination ’ Logged by Date Completed
CME/SPT Vertical L J. Hoeft 5/17/06
- — 7 2 By S F
3 =T 7 el
o pugll i} . .
2l | 2|8 Blzl2 Reviewed by /Date _1J§C  3-1%~ QF
£ 2| 8E > 513198 oo g
slelo|ejesm @ 2|1 B|8m g
gl elgglggl |88 lEQ 5%
Alel 51 28 |e8i s | & | & & |BY ; me
0 Sl | S le&El =2 F106 5 | o2 619 Lithology 00 Remarks
Ba2188 n ASPHALT 02
3 Gravelly FILL
E 817.5 1.5
E CL CLAY, reddish brown (2.5YR 4/4), £
moist, stiff to hard, few limestone g
clasts
| [GIE
. 615
G
Ve
3/ | 2 - 6.7 feet: small pockets of sand and 2
E 6 weathered limestone clasts,
3 becomes more moist 2
] 3
A RE 9-10 feet: difficult drilling, 610
10 3 - 9.56-10 feet: angular gravel drilled through grave! lens
SPT 9 - 11 feet: color changes to brown
3 4 14 19.6 (7.5YR 4/4)
E 16 3
E 3
3 605.5 135 . 3
E > m — = SPT refusal at 14 feet in E
3 srgr 50/5" | 1.1 605.0  LIMESTONE (micrite) 140_| jimestone bedrock. Rock L 605
core casing placed at 13.5 &
154 feet. Continuation of E
borehole description on rock f
3 log. 3
20 _
£ - 505
25
] " 590
304

Page
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ROCK LOG_MFC_WLA_REV BELLEFONT 03-19-07.GPJ WILA.GDT 4/20/07

ZMACTEC

Project Name and No.:NuStart - Bellefonte COL Project; 6468061299

Willinmn Letiis & Asst

es. e

ROCK LOG - Boring No. B-1059

Drilling Method Boring Location Coordinates; AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ HQ core (3.8") 15632712.7 N; 628706.2 E 250 feet
Drilling Gontractor (Driller) and Rig Elevation (Datum NAVD 88) | Ground Water Depth | Date Started
MILLER (Bilbrey) / CME 750 619 feet See Note A 8/12/06
Casing Size and Depth Borehole Inclination Legged by Date Completed
HW: 4.5 inch C.D. / 14 feet Vertical J. Hoeft 5/17/06
7 7
gl o g
B 510707
= o , DSC Ce9-07 {eoon
o 3] = | = = Reviewed by / Date b= 3-QF SN
g 3 2 RS- <
cls| 8 gl8isl,a8E 258 2
ol 3 @ O | L |7REILE L0 © . e
gl |||l Spdaa lo Lithology Remarks =
19 g5 [SWIRZ o LIMESTONE (micrite) with minor shale; miorite is 605
15 2.0 toF| to a, SI, Ti medium gray (N5) and shale is dark gray (N3) to Casi t ot 13.6
: R3 gj. % Wa, grayish black (N2); fresh to slightly weathered; ?s;tngfse a R .#1eet
LT weak to medium strong; interbedded wackestone is | (Start of core Run#1) ]
E Bj, 10, rayish blue (6PB &/2) to medium gray (N5) i 2
4.9 sw|R2 5, 81, Ti Solor stronz (HCL reazztiorrlne aray oV Good fluid return ‘
2 150| " |toF Ft?% . 05, - 17.6-20.5 feet: zone of fracturing, clay lined throughout boring 3
Wi, SI, Op surfaces =600
L8], 15,
205 A ) e =
L—5m-8], Ti - 20 feet. clay filled joint
E BJ, 15, =
a, 8,
i Ti-Op 3
B, 15,
1. |50 sw|R? Ve, 81, T
3 100 to B 10 =
50 o FiRs s, ) O
: B), 5, Wa, - 595
25 . Sl, Op 3
E - [|i, 10, .
Wa, SI, Ti e e e e
34159 400| F o we LIMESTONE (wackestone) interbedded with shale; ]
5.0 R3 i, 10, wackestone is medium gray (N5) and shale is dark
: Wa, SI, Ti gray (N3) to grayish black (N2), fresh; weak to -580
30+ medium strong 3
E 2 30.7 fegt: Petrographic
- R2 5{,‘3?%,,%. B | -31.7 feet: small (0.05 feet) spar filled void, angular /;Eg\rly%ssés':a;mple
5 5.0 100 to [vi crystal faces =
5.0
; R3 585
" Bi, 10,
35 fa, S, Ti 4
F !
- 36.1-37.2 feet: zone of larger grain size, many
R2 fossils, bioturbation
6 |22]400 to B 10,
50 R3 a, Ro, Ti
- 580
40+ - 40-40.7 feet: wackestone and packstone bed, 3
: abundant fossils, bioturbated -
g1, 20, st, ) .
R2 S, T, - 41.8 feet; slickensided joint (calcite cement) 3
R _5_0 100 t lickensidgs:
50 o ol ‘
E lcement =575
45 - . =
I~ 8, 10, - - i
Jal Borst 45.4 feet: poorly developed stylolites
i =
R2
8 |22|100 |t .
5.0 R3
- =570
50~ = LIMESTONE (micrite and packstone) with ]
Bj, 5, Wa,
. Sl Ti interbedded shale; micrite is medium gray (N5) and -
c shale is dark gray (N3) to grayish black (N2); fresh;, ]
R1 weak to very weak; occasional sections of
5.0 Ty ;
49 £0 100 to wackestone interbeds of medium bluish gray (5PB -
: R2 5/1) to medium gray (N5) in color; 30% shale 565

Page 1 of
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ROCK LOG_MFC_WLA_REV BELLEFONT 03-19-07.GPJ WLA.GDT 4/20/07

Project Name and No.:NuStart - Beliefonte COL Project; 6468061299

ZMACTEC

Wil Lens & Associes, Inc.

ROCK LOG - Boring No. B-1059

Depth (feet)

Run No.
Recovery / Cut
% RQD
Weathering
Strength
In-Sity
Testing
Lithology
Discontinuity
Log
Discontinuity
Description
Geologic Unit

Lithology

Remarks

Elevation

(feet)

5

m
I

T

|

&

O

o
=}

- 66-57 feet: prominent shale bed, shale bed
thicknesses are 0.05 - 0.5 feet, shale is softer
(scratched by fingernail) and reacts with HCL
(weak)

- 57-60.2 feet; zone of interbedded packstone,
wackestone and micrite

854

&)

[w]

o
o

70+

{323

o

o
o

75+

(&

i.

o

o
=}

1S3

t.

jun]

o
(=}

&

()

o
=]

90 =

O

l.

[

o
o

SHALE (calcareous) interbedded with limestone
(micrite and wackestone); dark gray (N3); fresh;
medium strong; limestone is very thinly bedded
with spacings of 0.75-1.5 inches (average is 1 inch)
-61.1 feet: healed calcite fracture

- 83-64.5 feet: fossiliferous

- 65.6 to 80.2 feet: zone of higher percentage of
nshale(v0%) 7
SHALE (calcareous) with interbedded limestone
(micrite); dark gray (N3); fresh; weak to very weak;
micrite is very thinly bedded; shale is very weak

SHALE (calcareous) with interbedded packstone;
shale is dark gray (N3) to grayish black (N2) and
packstone is medium gray (N5); fresh; weak;
packstone is very thinly bedded; occasional
sections of wackestone interbeds; visible fractures
of hairline size in shale sections

- 71.8-72.8 feet: packstone bed

- 72.9-78.4 feet: very thinly bedded

- 78.4-80.2 feet: shale bed, bedding becomes
irregular and disrupted, 0.5-3 inches of micrite
fragments in shale matrix, fresh, weak to very weak
-~ 79 feet; vertical fractures, trilobite cephalon at
Wfractwee A
SHALE (calcareous) with interbedded micrite;
shale is dark gray (N3) to grayish black (N2) and
micrite is medium gray (N5); weak to very weak;
fresh; incipient fractures in shale; occasional
wackestone interbeds; 70% shale

- 85.6 feet: shale has visible incipient fractures

- 88.6 feet: pyrite along slickensided surface

LIMESTONE (packstone) with interbedded shale;
packstone is medium gray (N5) and shale is dark
gray (N3) to grayish black (N2); fresh; weak to very

SHALE (calcareous) with interbedded micrite;

weak; rock is rich in calcareous shale f

shale is dark gray (N3) to grayish black (N2) and

81.6 feet: Petrographic
Analysis (sample
PET-1088E)

5

[o)]
o

- 560

Page 2 of
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ROCK LOG_MFC_WLA_REV BELLEFONT 03-19-07.GPJ WLA.GDT 4/20/07

ZMACTEC

Project Name and No.: NuStart - Bellefonte COL Proiect: 6468061299

W74

Willimn Leins & Assaciaes, Te.

ROCK LOG - Boring No. B-1059

= |3 £
&)) ™ E’ ? g g 5 [
Sle|8lalEigl.oBE [582]% S
Slzlg|€ 51518828488 ¢ £
al 3| @ s | L lElLol =28 20 o] ; o
g |l el® |2 |h|e-5B300 | O Lithology Remarks ~
L — : 525
81, 5, P, micrite is medium gray (N5); weak to very weak;
95 - —g;“-ET'Wa fresh; incipient fractures in shale; occasional
; Fo— “5!: "o wackestone interbeds; 70% shale
El b, e, LIMESTONE (micrite) with interbedoed shale;
: ' micrite is medium gray (N5) and shale is dark gray
k 5.0 N3) to grayish black (N2); fresh; weak to medium
18 100 -
5.0 strong; shale content increases with depth from
: y 15-20% at the top to 30-40% at the bottom; 520
1003 R1 5j, 1% irregular and discontinuous bedding;
to Tia‘ m bioturbated/burrows; rock appears to be fragments =
E R of limestone with shale filling; soft sediment -
; deformation
: 5.0 3
19 50 100
E -515
105+ 7B, 18, Pt -
; P B
; Ffz s | C
5.0 R% - 107.5 feet: dark limestone and shale show small
420 50 100 fractures, both vertical and horizontal (may indicate
E ' — == [TBj, 5 Wa, some level of permeability) 510
= sm, Ti SHALE interbedded with micrite; shale is dark gray
110 - (N3) to grayish black (N2) and micrite is medium 3
gray (N5); fresh; weak to medium strong; 20% =
R1 micrite /
1 to LIMESTONE (wackestone and packstone) =
3511890400 R2 interbedded with shale; limestone is medium gray 3
5.0 T8, 5, wa (N5) and shale is dark gray (N3) to grayish black
- sm.Ti (N2); fresh; weak to very weak; 15% shale - 505
115- SHALE with limestone fragments; shale is dark 2
F — gray (N3) to grayish black (N2) and limestone is
E medium gray (N5); fresh; weak to medium strong; 3
; R1 fragments comprise 20-25% -
5.0 to LIMESTONE (micrite) interbedded with shale;
422 | £ 1100 Rz icrite i i i
5.0 micrite is medium gray (N5) and shale is dark gray
I | (N3) to grayish black (N2); fresh; weak to very i - EO0
. \weak /
120+ | B 5 W LIMESTONE (micrite) interbedded with shale; -
g, 10, micrite is medium gray (N5) and shale is dark gray 120.8 feet: .
R a. 8, Ti (N3) to grayish black (N2); fresh; weak to medium o Teet. .
f strong; shale is thinly bedded - Petrographic Analysis
5.0 R% & (sample PET-1058D)
423 50 100 -
- 123.5 feet: chert pod, littie to no HCI reaction 495
125+ -
} F F’ B, 10, 1
a, Ro, T D
R2 - 127 feet; chert pod - little to no HCL reaction )
324 | &8 1100 t -
50 0 '
: R3 L] - 490
311,;%‘ - - 129 feet: chert pod - little to no HCL reaction
130+ o -
g, 15,
.abs\';fi - 130.8 feet: 0.05 feet thick black shale bed with -
e white calsite cement, fractured _ 3
5.0 - 131.2 feet: vertical fractures with strong
326 g5 100 R2 hydrocarbon odor and unknown green substance -
’ with a vaseline-like consistency 485



ROCK LOG_MFC_WLA_REV BELLEFONT 03-19-07.GPJ WLA.GDT 4/20/07
Project Name and No.:NuStart - Bellefonte COL Project; 6468061299

Y MACTEC WA

Willrim Leuis & Associnies, lue,

ROCK LOG - Boring No. B-1059

] =
e (] <
8 N 2 i %‘g > &
cls|8lel2 |8l 8 |52 | 8 g
S| 8125|555 213488 |3 ag
o = aQ o - PTaole 2120 W Nk
gl |®|2 | 6B|=-|50500 |0 Lithology Remarks =~
- 134.8 feet: chert 485
1354 . ; 134.7 feet: =
F Bj, 15, - 135.9 feet: small chert layer ~0.1-0.7 feet thick, . )
- 5, SLTI| 1 black (N1), medium strong p| hotrographic Anaysis £
| |- 135.2 feat: 0.5 inch thick bed with coallike | (sample PET-1059C) ¢
5.0 | fragments, little to no HCl reaction, harder than |
| 26 _5 99 R3 limestone | 4
5. | i~ 136 feet: small chert layer ~0.1 - 0.7 feet thick;
| WoRo,m| | medium strong, black (N1) J 480
140+ LIMESTONE (micrite); medium gray (N5); fresh; .
- gjévj!.a. medium strong; little to no shale tayers
T 2
) F - 141.8 feet: smali chert pod ~0.05 feet thick 3
F27 28]100| |Rre 1
E =475
1451 F [~ IMESTONE (micrite) inferbedded with shals; ]
E micrite is medium gray (N5) and shale is dark gray
| [ Ri. 5, Wa, (N3) to grayish black (N2); fresh; medium strong;
5.0 Sl T shale beds are <0.1-0.2 inches thick with spacings
328 g [100 R3 | of2-3inches; 20% shale |
| ’ B LIMESTONE (micrite); medium gray (N5); fresh; 470
Bj 16, medium strong; minor interbedded shale: dark gray
150- /B_a'g‘- Ti (N3) to grayish black (N2); 5% shale
i a, Ro, T -
420 |281100] |R3 . ]
E D -465
1557
; F " lj, 0, Wa, 3
Sm/Sl, Ti
5.0
4 30 | &5 (100 R3 . -
5.0 i), 10, .
E 3, S1, Ti - 460
160 4 |
[ IBi, 5, Wa,
S, Ti .
Bj, 10, P,
Sl, i : .
5.0
81 2100 R3 o -
1 Lol bl
| la;, 10, -455
= @, | e e e e e e e s e e e p——— .
165 £l oS, T CIMESTONE (micrite with minor thinly bedded
: J‘a, S Ti wackestone) interbedded with shale; micrite is -
E medium gray (N5) and shale is dark gray (N3) to )
5.0 g, 10. grayish black (N2); fresh; medium strong; locally
g 32 56 100 R3 /8, SI, Ti bioturbated; 16% shale
: - 165.1-165.8 feet: vertical fractures
: B -~ - 166 to 166.8 fest: vertical fractures =450
170 - Sm, Ti - 167.5 feet: calcite cement-filled fracture 3
- 168.5 feet: poorly developed slickensides
- 171 feet; vertical fractures 3
k - 171.6 feet: calcite cement lining joint
5.0
433 |4 1100 R3 i, 15,
5.0 Ve, 81, i ;.

Page 4 of 6



ROCK LOG_MFC_WLA_REV BELLEFONT 03-19-07.GPJ WLA.GDT 4/20/67
Project Name and No.:NuStart - Bellefonte COL Proiect: 6468061289

ZAMACTEC WZ A ROCK LOG - Boring No. B-1059

5. =
g L\J 1% ? ?g 5 <
cls|8g|2|5 228k 52| 8 I
Blcl3|2|5|8l6528488 |2 5%
o LD 0l cig o L 0
o > aQ o |l Lldl &L a L @ : w
x || ® |2 ®B|lel|5pdlac | o Lithology Rema we
rks
445
175+ -
F — i, 10,
= a, 81, Ti .
E 8151%1 ¥ - 176.5 feet; calcite-lined fracture 3
. - cite
J04 [200900|  |R3 el ‘ .
fracture .
; ' e, 81,7 40
a, Sl T1 E
180+ £
" Bj, 5, Wa,
; I, Ti
135 |23 1100 |R3 -
; —g{ 8P - 184 feet: calcite cement-lined fracture 435
185 o 1
F I
k B, 15, 3
W, S, Ti
J36 | £2) 08 R3 4
: B, 10, = 430
. fa, Sm,
190+ Ti -
5.0 E
H 37 | o | 100 R3 E
5.0 18], 15, 3
: Wa, 8, Ti| D - 425
195 - Fod iz -
- ) 3
1
E :_' -
1
4 38 'g_g 100 R3 :—: /Bi.10. 2
E ’ T | Wa, Ro, Ti
- - 420
200- ==
o 3
E cor) [ [Bi, 10, -
a,
i g 5, 1, ]
|Wa, Ro, Ti
5.0 Ca B 1S,
439 |z | 100 R3 T e, Ro, Ti -
. = o -416
205 == - 204.2 feet: calcite-fined fracture -
F— B
2
; -E Bj, 0, W ]
2
140 |22 100|  |[R3 i i :
3 ::i - 410
i - E
210 o) B, 30, E
E ae a, Sl,
| iioe 3
N 1
= 41 %—8— 100 R3 :—' LIMESTONE {micrite); medium gray (N5); fresh;, -
: medium strong; very few shale beds of color dark

405

Page 5 of 6



ROCK LOG_MFC_WLA_REV BELLEFONT 03-19-07.GPJ WLA.GDT 4/20/07

Project Name and Ne.:NuStart - Bellefonte COL Proiect: 6468061299

ZAMACTEC

ROCK LOG - Boring No. B-1059

Depth (feet)

Run No.
Recovery / Cut
% RQD
Weathering
Strength
In-Situ
Testing
Lithology
Discontinuity
Log
Discontinuity
Description
Geologic Unit

Lithology

Efevation

(feel)

2157

Bl

($)]

{.

o

o
o

8]

|.

j=]

o
[=]

(%3]

[.

o

o
[]

235+

Oy

!.

o]

o
o

240+

(4]

[.

(o]

o
o

245

(&)
o

[.

o
=]

250

oy

t.

(=)

>
o

gray (N3) to grayish black (N2); 5% shale
- 214.8 feet: light-colored limestone in fracture
~0.05 feet

- 218.4 feet: calcite cement lining fracture

L - 224.9 feet: small reverse fault, slickensides

LIMESTONE (micrite with minor thinly bedded
wackestone) interbedded with shale; micrite is
medium gray (N5) and shale is dark gray (N3) to
grayish black (N2); fresh; medium strong; 156%
shale

- 229.9 feet: several small (<0.02 feet) calcite vugs

- 232.4 feet: vertical fractures

- 239.4-240.4 feet: big vertical fracture has slight
hydrocarbon odor

- 244.2 feet: strong hydrocarbon odor

LIMESTONE {micrite); light olive gray (8Y 5/2);
fresh; medium strong; 100% micrite
- 248 feet: stylolites

4

o
(&3]

Boring terminated at 250.0 feet
NOTE A: Water level data

Date - Depth (below ground surface)
5/16 - 4.0 fest

5117 - 7.6 feet

8/17 - 9.8 feet

Page 6 of

365



SOIL LOG_MFC_WILA REVISED BELLEFONT 02-21-07.GPJ WLA.GDT 3/13/07

Project Name and No.:NuStart - Bellefonte COL Project; 6468061299

JMACTEC WA

Willinm Lelis & Associates, lne,

SOIL LOG - Boring No. B-1060

Drilling Method Boring Location Coordinates; AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ HQ core (3.8") 1832444,1 N; 629267.9E 176.5 feet
Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) | Ground Water Depth | Date Started
MILLER (Bilbrey) / CME 75 621.7 feet See Note A 6/27/06
Sampling Method Borehole Inclination Logged by Date Completed
Split Spoon/ HQ core Vertical K., KRU 716108
iy o e
g glE Wﬁw LAV
T i o 8 S g Reviewed by / Date PsC 3-13-a ?
8 R 5| % c
£ Elo=le 1819l 8 =12 S
slele|8gigg 8|88 g
SlE| |25 858|518 2l%8 88
O 8| 5a 2= 2|85 182 enr Lithology 00 Remarks e
0 GL CLAY with sand, strong brown £
E (7.5YR 4/86Y; dry, very stiff, few gravel o
E 3 E
et 7 1w o0
13 :
E | 682 .. 85_]
E SPT 5 CL CLAY with sand, yellowish brown 3
3 8 116.2 (10YR 5/6 to 10YR 5/8), moist, very
5 11 stiff, few gravel and organics =
/PET s (e 615
11
3 3 e
E SZT 7 3 E
E 10 3
105 3
3
i /|SPT E
3/17s | 8 |20 | 6088 121 610
E 9 CL - CLAY, brownish yellow (10YR 6/8),
3 moist, very stiff 3
E SPT 8 - 13.5-13.9 feet: presence of gravel -
6 10 |18 and manganese oxide E
E 12 -14.0 feet: 13.9-16.4 feet: presence 3
15 of rock fragments 0.1 feet diameter
SPT}40/4" | 4 §05.3 164 1 SPT and auger refusal at
3 7 16.4 feet, Continuation of 605
borehole description on rock ¢
E og. 3
20
: £ 600
] 595
304 3

Page

1 of 1



ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

Project Name and No.:NuStart - Bellefonte COL Project; 6468061299
N .
AMACTEC VLA ROCK LOG - Boring No. B-1060
William Lettis & Associates, Ine.
Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ HQ core (3.8") 15324441 N: 620267.9 E 176.5 feet
Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) | Ground Water Depth | Date Started
MILLER (Bilbrey) / CME 75 621.7 feet See Note A 6/27/06
Casing Size and Depth Borehole Inclination Logged by Date Completed
HW: 4.5 inch O.D./ 16.35 feet Vertical K. KRUG 7/6/06
/ @y
ﬁ%ﬁrzpﬁm ISPV
ﬁ 8 o > |z. | E Reviewed hy / Date fo 5-{3-0 /)
Ol 2| x| |2 |65 5368 O Lithology Remarks we
] - LIMESTONE (wackestone and packstone) with - 605
SW L interbedded calcareous shale; wackestone and
341 oo R2 o | BLe packstone are greenish black (5BG 2.5/1) and
} 3.5 s shale is black (2.5Y 2.5/1); slightly weathered to -
o a, Ro, T{USR)  fresh; weak to medium strong; shale is wavy, 3
204 7 . undulatory, and wispy with fossils
E -= -20.4-22.4 feet: wackestone, fewer fossils
L1
, 50 F ] I 600
2 50 100 R3 L . . P 3
, T - 22.4-23.3 feet; shale thickens to 0.1'-0.2"; spaced
- 0.01-0.1 fest apart; vugs 3
- =
25+ ga 1
= 3
: LIMESTONE (wackestone) with calcareous shale - 595
33 4.6 84 | F interbeds; wackestone and micrite are greenish
E 5.0 -?_' black (5BG 2.5/1) and shale is black (2.5Y 2.5/1);
L1 fresh; medijum strong; in some areas wackestone 2
: an and micrite alternate
30- R3 o - 26.1-27.3 feet: wackestone, with 0.1 feet thick, -
o shale bed and rip-up clasts
E L] - 27.3-29.3 feet: wackestone and micrite alternat;,
"_'.. shale is 0.1-0.01 feet thick, spaced 0.01 to 0.3 feet 31.3 feet: Petrographic £ 590
4 |23 100 F - apart Analysis (sample
_ 5.0 T - 29.3-30 feet: wackestone PET-1060A)
. £
o 3
35+ oS - 30.0-35.7 feet: wackestone with diffuse shale -
E . beds
L - 585
5 ng 90 | F g
' r
1 -
; o A
40+ R3 o 3
] 3
-
5.3 = 580
6 [n[100| F
. 5.0 : 3
.—
. - 3
-
45 mn
L1 =
[T
e =575
5. Bj, 10,
7 |22 |100| F (R3] [ Gt
E 53| oo
= .
[ d =
80+ o Switched t ig:
S8 |28 hool FlRe| BB Lo Saiched to new rig:
- _—= T LIMESTONE (micrite) with interbedded calcareous - 570
= shale; micrite is greenish black (5BG 2.5/1) shale is
i o black (2.8Y 2.5/1); fresh; medium strong -
]
4.9 C
9 150 100| F :- ]
55 =
= S —

Page 1 of &



ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07
Project Name and No.: NuStart - Bellefonte COL. Project; 6468061299

4MACTEC

ROCK LOG - Boring No. B-1060

William Letiis & Ass

S E=1
g 8 = % ? 5 5 I
= o] E [ B g o £ & a é,’, et
= S 5 2 [ C .= T o
Sl El8l2 55185 2l888 % 53
Q2|2 | =|2 |5l nd oo | O Lithology Remarks M
; R3S - 565
4 10 g—% 100 F - 58.6-80.7 fest: wackestone interbeds present
60 -
: " CIMESTONE (micrite) with interbadded wackestone 560
and calcareous shale; micrite and wackestone are 3
48 greenish black (5BG 2.5/1) and shale is black (2.5Y 3
J11 (35|92 | F 2.5/1), fresh; medium strong
65 - 3}
: R3 - 555
E 4.9
12 50 96 | F ]
70: - 71.0-72.3 feet: altemnating micrite and ]
E wackestone
i A =580
: [ LIMESTONE (micrite) with interbedded calcareous 2
5.0 shale; micrite is greenish black (5BG 2.5/1) and
413 ﬁ 96| F shale is black (2.5Y 2.5/1); fresh; medium strong 3
757 - 75.5-76 4 feet: fossil-rich zone ]
; R3 - 545
5.2 =
314 150|100} F SHALE, shale bed ]
80~ LIMESTONE (micrite) with calcareous shale
interbeds; micrite and wackestone are greenish -
black (8BG 2.5/1) and shale is black (2.5Y 2. 5/1); 540
. fresh; medium strong
: 4.8 -
15 1% 9 96 | F ]
85 - E
; R$ Pyt v 535
LIMESTONE (wackestone) interbedded with -
calcareous shale; micrite and wackestone are
T 5.2 100! E greenish black (5BG 2.5/1) and shale is black (2.5Y -
5.0 2.5/1); fresh; medium strong; shale beds are -
90+ 0.001-0.1 feet thick
E - 530
B =
117|882 | F ]
95 - 94.6-96.0 feet: burrow features -

Page 2 of 5



ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07
Project Name and No.: NuStart - Bellefonte COL Proiect: 6468061299

YMACTEC WA ROCK LOG - Boring No. B-1060

pi

William Letiis & Assocales, Ine.

S b
§ E 2 g g s :C’ I
sl 8igl2 5|28 |28 3 &
Bls 8125|225 2l8088 |3 . o8
gl | 2|2 |8 |sFZpIaa o Lithology Remarks =
; R3 = =525
'
= [T
4.8 L
18 |55| 98| F r ‘
- - 99,3 feet: large caloite vug -
100 - M1
T
E '
E S - 520
[ 1
K 1
T
i 5.2 i
19 5.0 100| F o
105 5 .
o 1
R3 O 515
; =
- B
53 0 - 108 feet; occasional calcite-healed fractures
420 —5—6 100] F -
110- o
- 3
-
k :_ - 510
k e
T
I, |80 Azt
21 5 (100 F = - 114 feet. bioturbation
115 oL ]
E - 3
; R3 o B -505
S
= [T
-
[T T .
122 |8 100 F =
120+ =
—
E rr
]
: e - 500
= L1 3
I
J23 (&L l100| F o ]
195 = LIMESTONE (wackesfone and packstone) -
L interbedded with calcarecus shale; micrite and .
R3 I wackestone are greenish black (6BG 2.5/1) and
k [ shale is black (2.5Y 2.5/1); fresh; medium strong; - 405
Fr rip up clasts; calcite infill in vug shapes 3
]
3
304 14T o4 -
24 50 94 | F e I N
130+ o LIMESTONE (wackestone) interbedded with
E 5 calcareous shale; wackestone is greenish black -
. s (5BG 2.5/1) and shale is biack (2.5Y 2.5/1); fresh; 490
E : medium strong
i
» 4.6 T
25 50 92 | F :_ ]
135+ .
T T
= L1

Page 3 of 5



ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

ZMACTEC

Project Name and No.:NuStart - Bellefonte COL. Proiect: 6468061299

WLA— ROCK LOG - Boring No. B-1060

Witliam Letis & Ass
:8 ~ g 5 5 5 S o
clgElaliig e[3E |2E]% g,
81| 8|8 |5 |8l652(84828 | 3 88
12l &1 el 2 E|LCIEIBBES | & Litholo we
g | x| K [ZHR=R o i (Yo 2 Y T I O ay Remarks
; / R3 == - 485
|
-
26 | 23 1100| F =
140+ =
T
E 1
; - - 480
-
K 1 -~
[T T
k 5.2 -
27 50 100| F
1453 o
T LIMESTONE (packstone) interbedded with thin -
R3 T calcareous shale; packstone is greenish black - A75
E ! M (6BG 2.5/1)) and shale is black (2.5Y 2.5/1); fresh; /*
= \medium strong; calcite infill common_ _ ]
5.0 - LIMESTONE (wackestone and micrite) inferbedded 4
328 | [100] F L with calcareous shale; micrite and wackestone are
150 - LT greenish black (5BG 2.5/1) and shale is biack (2.5Y 3
LT 2.5/1); fresh; medium strong; rip-up clasts .
: associated with shale; shale beds are thin and
—_ spaced 0.01-0.3 feet apart; shale is wavy -470
1
T .
329 |22 1100| F o]
. T -
155+ o
R3 T - 465
-
: o] LIMESTONE (packstone and wackestone) with ~
: 4.9 98 | F 5 interwoven shale; micrite and wackestone are -
30 155 5 greenish black (5BG 2.5/1) and shale is black (2.5Y
160 - ] 2.5/1); fresh; medium strong; no bedding 159.5-166.5 feet; lost
: discernable; fossil rich; rip-up clasts associated most of the circulation E
E o with shale; shale is thin to wispy; packstone and fluid (80%)
E i) wackestone ~50% and shale ~50% - 460
[ ]
I 3
[ ]
-
|
131|232 00| F s ]
. [ 71
E ] 3
165 :: - 160 feet: high angle joint, 75°
i [
i
o 166.5-176.5 feet; very {455
= little fluid return 3
[T
3 4.9 -
32 5.0 98 | F 5
3
170 o
= [T =
R3 col |V .. ]
: LIMESTONE (wackestone) interbedded with shale; 450
— micrite and wackestone are greenish black (6BG 3
- 2.5/1) and shale is black (2.5Y 2.5/1); fresh;
333 g% o4 | F o medium strong ]
E [T
175 = PVC: 4 inch O. D. set
E -~ for Packer testing

Page 4 of



ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

Project Name and No.:NuStart - Bellefonte COL. Project; 6468061299
HMACTEC LA

Williom Leitis & Associates, Inc.

ROCK LOG - Boring No. B-1060

180+

185+

190+

195+

200+

205

215+

Depth (feet)
Run No.
Recovery / Cut
% RQD
Weathering
Strength
In-Situ
Tasting
Lithology
Discontinuity
Log
Discontinuity
Description
Geologic Unit

Lithology

Elevation

- Boring terminated at 176.5 feet

NOTE A: Water level data

Date - Depth (below ground surface)
75 - 13.7 feet

716 - 153 feet

8/17 - 16.0 feet

-~
f
& {feet)

Page 6 of
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SOIL LOG_MFC_WLA REVISED BELLEFONT 02-21-07.GPJ WLA.GDT 3/13/07

Project Name and No.: NuStart - Bellefonte COL Proiect; 6468061299

AMACTEC LA

Willism Leuis & Associstes, Inc.

SOIL LOG - Boring No. B-1060PS

Drilling Method Boring Location Coordinates: Al. State Grid (ft) Total Depth
Rotary Wash/ HQ core (3.8") 15324383 N; 629288.5 E 31.3 feet
Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) | Ground Water Depth | Date Started
MILLER (Bilbrey) / CME 750 621.7 feet See Note A 7/10/06
Sampling Method Borehole Inclination Logged by Date Completed
Vertical K. KRUG 7/10/106
S e 7 B -
, — i e bt T
BE glE g’%{f ,{fég;;/m. FrevT
o - = R 4"
=l g Ug 5lelp Reviewsd by /Date _ DSC 3~ [%- Q7
& Ii % = 2 8 d § > @ S
ciel el B2 BE| S8 F o
SIE| B BE|85| Bl |2|2lkR 58
OQ & & S ?S L% = g 21615 B2 621.7 Lithology 00 Remarks we
] - 620
5— Soil sampling not conducted, Refer Boring located 5 feet from
E to boring B-1060 for soll profile, B-1060 3
] =615
104 3
[ £ 610
153 ]
_ 6056 16.1 3
E - 605
:
2o§ ]
: 600
E :
257 3
f " 505
304 F
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ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

Project Name and No.:NuStart - Bellefonte COL Proiect: 6468061299
YMACTEC ‘ ROCK LOG - Boring No. B-1060PS
: Willium Lettis & Assaciales, fne.
Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Rotary Wash/ HQ core (3.8") 1532438.3 N; 629268.5 E 31.3 feet
Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) | Ground Water Depth | Date Started
MILLER (Bilbrey) / CME 750 621.7 feet See Note A 7/10/06
Casing Size and Depth Borehole Inclination Logged by Date Completed
PVC; 4.5 inch O.D./ 16.1 feet Vertical K. KRUG 7/10/06
LT B
gl 3TV
7 8 o z |2 | E Reviewed by / pate _SC 5-1%- Q7
€ o 5 o 'g = o| B E é% ‘3_2 2
E=S =3 = 25 S= 2 ® =
Sl2 || = |2 la|sF|53R358 | & Lithology Remarks He
LIMESTONE (packstone and wackestone) with 3
E ; h : 605
interbedded caicareous shale; limestone is
i R2 Bi, 15, greenish gray (Gley 1 6/1) and shale is black (Gley -
1 5.3 74 SW ¢ oa' Ro, 1 2.5/0); fresh to slightly weathered; weak to 3
5.3 o F R03 P medium strong; shale is less than 0.01 feet thick
90 with spacings of less than 0.2 feet, shale is /1 =
\nonplanar and interwoven with rip-up clasts ]
: LIMESTONE (wackestone) interbedded with
E p.S calcareous shale; shale is dark gray (7.5YR 4/1); -600
fresh to slightly weathered; medium strong; shale P-8 analysis was =
'l is less than 0.01 feet thick with spacings of [ conducted over the
2 5.0 100! F IR3 USR] 10.001-0.2 feet and is wavy with stylolitic features; [ | length of cored section £
5.0 \calcite infills present !
25 5 8j, 5, Wa, LIMESTONE (alternating micrite, wackestone and
Ro, Op packstone) interbedded with calcareous shale; -
shale is black (Gley 1 2.5/0); fresh; weak to 505
medium strong; shale is wispy and undulatory with
interwoven, less than 0.01 feef-thick, globular =
4.9 R2 layers
3 29 76| F |to - 23.6-31.4 feet; calcite infill 3
' : R3 3
30+
Boring terminated at 31.3 feet =590
E NOTE A: Water level data (from B-1060) 1
Date - Depth (below ground surface)
35 7/5 - 13.7 feet -
7/6 - 15.3 feet
k 8/17 - 16.0 feet -
=585
40+ -
- 580
45
E =575
50
. =570
55- 3

Page 1 -of 1



SOIL LOG_MFC_WLA REVISED BELLEFONT 02-21-07.GPJ WLA.GDT &/18/07

Project Name and No.:NuStart - Bellefonte COL Project; 6468061299

AMACTEC

{
William Lenis & Associates, Ine,

SOIL LOG - Boring No. B~1061

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ HQ core (3.8") 15321242 N; 6280921 E 75.2 feet
Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) | Ground Water Depth | Date Started
MILLER (Ray) / CME 75 630.2 feet See Note A 6/8/06
Sampling Method BRorehole Inclination Logged by Date Completed
Split Spoon/ HQ core Vertical K. KRUG 6/9/06

_ 2 / /Z ~ R b, ;;,,w -
E glE %%@,@/M STVRFT
o = | 2 L L O
o 2 | o g 8122 Reviewed by / Date DSC 3-1%-Q {
Bl 151821, 151515 .|q 5
e v puiggiO | 2| 8|85 "
a2 2|62 |52 5| & 516 |FS Qe
olEEI S |85 58| £ 2|z KR
DB G Sa |2€ 2 | %8382 suon Lithology 00 Remarks e
03 GH CLAY, dark yellowish brown (10YR £ 530
E 4/8), dry, stiff, contains clasts of 3
limestone E
P s s
E 7 627.7 2.5 3
E CH CLAY, yellowish brown (10YR 5/8),
E 66,5 moist, stiff, trace manganese clasts 27 i
E spy| 3 SL T —\.and organics - E
2 4 124 CLAY, brownish yellow (10YR 6/8) fo 3
5 5 dark yellowish brown (10YR 4/4), £
moist, stiff, few rock clasts, trace £ 625
3 manganese clasts E
E 3 E
3 S‘;T 7 |13.2 623.2 7.0
3 50/7" GC | eme  Clayey GRAVEL, dark yellowish 76 3
Lo R4t o, |
' description in ro