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

Project Name and No.:NuStart - Bellefonte COL Project; 6468061299
4/1\4 ACTEC ROCK LOG - Boring No B-1001
William Lenis & Associates. Inc.
Dmlmg Method Bormg Location Coordinates: AL State Grid (ft) Total Depth
Rotary Wash / HQ core (3.8") 1533081.9 N; 6283594 E 176.5 feet
Drifling Contractor (Driller) and Rig Elevation (Datum NAVD 88) | Ground Water Depth | Date Started
MILLER (Bilbrey) / CME 750 611.3 feet See Note A 7/11/06
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
- 17K o7
. ‘ 2
= 3 > | > = Reviewed by / Date psC 5-9- o7/ [Sev. |
o = =4 S |58 | 2 S
Sls|Blalt|el.oBlE |52 2 £
= (o3 B=3 = ey
5128|218 |5/85/218-98 1|3 53
[ =] ] sl lole|fo20 @ f e
gle|®|=2 |6lEFl50500 | o Lithology Remarks
154 - LIMESTONE (micrite) with calcareous shale Boring is inclined 60° E
interbeds; micrite is medium gray (N5) and shale is oring is Inclined 60 3
41 |28 67 |SWIRs dark gray (N3); slightly weathered to fresh; mediurn from hOI"IZC?ﬂtEﬂ.d
i 3.6 to F strong; several voids and clay filled voids Depths indicated are
- 15.6-15.9 feet: void measurements along
_ ’ : ’ . drilling axis. Elevations
- 17.8-18.6 feet: clay filled void, yellowish brown may be used to
4 (10YR 5/6), wet, very stiff, medium plasticity, determine vertical
contains limestone clasts of sand-gravel size distances. Discontinuity
20F 5 |37 5o |SW angle measurements
E 5.0 to F -20.5-22 feet: clay filled void, yeliowish brown are relative to borehole E
(10YR 5/6), wet, very stiff, medium plasticity, axis.
E contains limestone clasts of sand and gravel 17.5-21 feet: Good =
— t
R3 - 22.9-23.7 feet: clay-filled void, dark yellowish water return 1]
. " o Rad dropped from 20.5
y Bj, 45, Wa brown (10YR 4/4), wet, stiff, medium plasticity to 21.6 feet
25, sh.op. - 23.8-24.3 feet: clay material, dark yellowish 21 feet: Lost water -590
3 |48 55 |SW We, 51, Op brown (10YR 4/4), wet, stiff, medium plasticity, return and did not
d 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 void, no water return
0% 4 189400 pHTY " CIMESTONE (micrite) with calcareous shale | BHTV and NG analysis 585
= 5.0 interbeds; micrite is medium gray (N5) and shale is were conducted over
NG B), 40, dark gray (N3); fresh; medium strong; strong HCI the length of cored T
}'\i’a- Sm. reaction section 3
— F |R3 v?;v reralizatjon E
T H D | - bedding has an apparent dip of ~40° to 50°; shale
35+ 4.8 is 0.01-0.6- feet thick with spacing of 0.05-0.6 feet
35 |50|%
- 36.2-36.8 feet: rip up clasts and bioturbation
Lo, 45,
- Wa, Sm,
ITi, Slicken
E sides
40 5.0
; 6 0 100 2
L ) = 575
- shale becomes wavy, thickness < 0.03 feet,
= F [R3 spacing is 0.05-0.3 feet -
45 - 4.3
7 |86 3
_ 5.0 Bj, 50, P1,
SI, i, Clay L
lalong
. el (|| = 570
LIMESTONE (micrite) with interbeds of shale; 3
micrite is medium gray (N5) and shale is dark gray 3
50- 53 (N3); fresh; medium strong; occasional vugs and ]
8 Z—i 100 calcite spars 3
2 F [R3 . . .
- shale is wavey <0.02 feet thick, spacing varies = 565
< between 0.02 and 0.3 feet
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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 Wz

William Lelus & Ass

ROCK LOG - Boring No. B-1001

‘5 =
g |2 2 EREIRE 5
Slsl|BlalBlsl.oBE |S5 |8 g
= | o~
Sl S| 8|2|5151852 18488 |3 £3
ol | &l=|25|s 58388 | & Litholo we
S o |=f|3 a3 B0 | o gy Remarks '
553 9 g—; 99 ]| | st ke,
= fneralize fon 55.5 feet: Unconfined  F
- Salcite) Compression Test E
E - licken E
1 des
I T .
: L - 58.4-59.6 feet: packstone bed, medium bluish . ’
o gray (5B 5/1), strong HCI reaction gs,g feet: Unc_?_nflned = 560
605 10 |22 | og T - 59.6 feet: shale is <0.02 feet thick with spacings ompression Test 3
! 5.2 . of 0.02-0.3 feet, wavy
= E
= [ 1
- =
; F |R3 =
[ ]
d - 1
65- 5.1 : - shale is <0.02 feet thick with spacings <0.2 feet, ;555
11 |25 198 ) wavy E
| 5.2 —
o] 1
; o
55 i
_ = :
- E
T - ;
70 52 L :
312 5p|l0C &5 550
[ 1 E
] E
; i 3
F |R3 o 2
E - E
- D 3
75+ 3.9|. Cy] 3
1% |50 8 ==
E :: 2 545
] E
— [ E— - E
o] 3
1 :- - shale is <0.02 feet thick with spacings <0.1 feet, E
80- 5.3 ] very wavy, spars in rock fabric E
14 100 - E
4.4 o
1 e
E - E
T £ 540
11081100} £ |gs o
= 1 E
O T :
855 |51 .
316 |55 100 :: ]
-
E - E
- E
PN W— - E
:- 3 535
B - §_
= E
90+ 5.0 o
17 | &5 | 00 , 70, -
_ 5.0 : ;a, 8L, Ti
. o ), 45
5 |ee e fa, S, Ti 1
E % - 530
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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: 6468061299

WZ.

William Letus &

ocintes. loc.

ROCK LOG - Boring No. B-1001

5| o
< 3 a2
&‘ = g’ ? g S 5 1=
E’ o g ) o | S o = S £ B % £
= = > £ o=l 2|5 292 [Py
s §|2|5|228/28488 | § . 8
4 o =X = hler-| S B Slaa o Lithology Remarks =
95 - LIMESTONE (micrite) with calcareous shale £
18 4.9 98 interbeds; micrite ranges from light gray (N7) to 3
. 5.0 medium gray (N5) and shale is dark gray (N3); 3
3 fresh; medium strong; prominent styolites E
(pressure solution features); strong HCI reaction £
;525
100 4 E
19 | 211100 1
F |R3 E
105 -
20 | 25| 99 - 520
1104 o, 75, =
21 g—g 96 vxr;a, SLTi E
’ E515
i " [IMESTONE (micrite) inferbedded with calcareous 2
F [R3 shale; micrite is medium gray (N5); shale is dark
gray (N3); fresh; medium strong; strong HCI £
D | reaction =
115+
22 | 241100 -
i - shale is <0.02 feet thick with spacings of 0.05-0.2 - 510
feet, wavy
120 -
23 |32 | o7
I - 122-128 feet: reduction in shale bed content and _
F |R3 frequency 505
1 - shale is <0.1 feet thick with spacings of 0.03-0.7 :_
125 5.2 feet, wavy and planar beds E
24 50 100
’ o, 10, St, 1
ik
icken
E sides, =500
Rake =
135 >
130+ E
195 55|97
F |R3 -
E 495
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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: 6468061299

ZMACTEC WA

ROCK LOG - Boring No. B-1001

William Letus &
i © z |z, | E
& 13 Elel 1512 283 IS
s| 2 2 21 215|292 8| |8 Ed ©
['4 o R ; hileE~ 50 .3 (aa) (6] Lithology Remarks =
135+ 5.0 - _
26 50 100 :
- £
E - E
[ 1 =
[ ]
P L1 .
525 - shale is on average 0.02 feet thick with spacings
140 - 9 T of 0.01-0.5 feet, planar and wavey beds - 490
27 %ﬁ 97 :- Bj, 45, P1
T [sm, T, LIMESTONE (micrite) with calcareous shale; 1
. = ﬁgi":; o) micrite is medium light gray (N8) and shale is dark :
— 11 F |r3 —: lo, 40, gray (N3); fresh; medium strong; shale is very thin
- Wa, S, Ti| p | laminae; micrite contains spars .
L :‘._ E
145 == 3
i 4.9 = E
28 |55 97 S £ 485
o
L = E
e =l | be——
:— LIMESTONE (micrite) with calcareous shale E
= o interbeds; micrite is medium gray (N5) and shale is 3
150- ) dark gray (N3); fresh; medium strong; occasional
29 5_5 10¢C - shale rich sections 0.2-2 feet thick’ =
: 5 L1
: E- 480
[ ]
—t—+ F IR3 :..'- ]]
= .
e T
1959 55 |48 o5 [ s, CIMESTONE (micrite) with calcareous shale i
i 5.0 1 | [Reke =290 interbeds, and calcareous shale rich sections; 1
} ] | 4. P shale is dark gray (N3); micrite is medium gray
C T | Ilicks, (N5); fresh; medium strong; strong HCI reaction 475
L1 Rake = 90 . .
L -.155-172 feet: shale is 0.01-0.1 feet thick with 3
= : spacings of 0.03-1 feet, mainly planar shale beds
160 - 4.9 : =
33115098 = 1
i e ]
[T E
—+—1 F |R3 i
: E 470
E e 3
-
Bl 21110 = ]
: . -
1 2
E :_ E
T i)
I r
1
d = - 465
170 - - 3
33 |29 4o =
E 5.0 C .
k e
F RS = - 172-176.5 feet: shale is 0.01-0.2 feet thick with' =
—_—r - spacings of 0.05-0.8 feet :
[ 1 =
-
= [ 1
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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

ROCK LOG - Boring No. B-1001

William Les & Associates. fne

5 e
=3 (] > | 2 =
[e] [T = o | = DiE 128 | & =
al 3 @ o | S|D8S128 20 @ ) oL
gl |® |2 |6b|leF|Ep9 0o |0 Lithology Remarks =
1755 34 |32 98 PVC: 4 inch O. D. =460
3.5 E installed after drilling for
’ BHTV test
. Boring terminated at 176.5 feet E
: NOTE A: Water level data 3
Date - Depth (below ground surface)
E 7117 - 14.8 feet E
180- 7/18 - 14.5 feet
7120 - 14.5 feet - 455
185
< ?450
190 3
; - 445
195- ]
; = 440
200+ 3
] =435
205 - 3
; =430
2104
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SOIL LOG_MFC_WLA REVISED BELLEFONT D2-21-07.GPJ WLA.GDT 23/13/07

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299
A MACTEC WZA- SOIL LOG - Boring No. B-1002
} Withiat Letts & m,w“ o .
Drilling Method Boring Loc:atton Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ HQ core (3.8") 1532906.7 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
Split Spoon/ HQ core Vertical A. Tillery / K. Krug 5/30/086
‘ -2 7
T AT e el 577
= G |
3 = |z ™ 23
= 2| 5 g g8lz|2 Reviewed by / Date )5 2 Q7
‘:u:), |3' % £ o g 3 ?) > | @ g
S|gl o | 22107 Q1 2| B &5 P
siE 2152122 512 5] |F0 b
SIS EI 23|58/ |8 L2 |z2 28
o G| o5 jef 2|2 0|3 |82 s1as Lithology o Remarks k=
03 7 v CLAY, strong brown (7.5YR 5/8) with 3
A orange yellow mottling, moist, stiff, 3
ERY 3 trace sand, few black manganese E
3 /|SPT 4 |18 nodules 3
< 1
- 6 3
3 609.8 35 5—51 o}
3 serl B CLAY, strong brown (7.5YR 4/6) to E
/ 2 3 20 1255 brown (7.5YR 4/4), moist, medium 2
/ 5 stiff, few gravel, sand and black 3
5 manganese nodules £
sprl 2 505.8 6.5 =
_~/ 3 4 1161228 CLAY, reddish brown (5YR 4/4),
3 4 moist, medium stiff £
50 604.5 88 :605
3 /|sPT 2% |13 215 goss  CLAY, strong brown (7.5YR 5/8), dry g4 3
4 3 to moist, hard, trace black E
10+ manganese nodules E
GRAVEL, light gray, moist to dry, 11c 3
5 very stiff to hard, gravel is angular “:; 3
g /iSPT 68/ limestone fragments <1 in diameter, g 3
3 5 ;; ERS) s 1R \ reacts with acid 3
3 CLAY, dark brown {7.5YR 3/4) to 3
E olive yellow (5Y 6/6), dry to moist, E 600
1 |SPT[ 35 HEWES
i 6 J130/1" | 18 clayey GRAVEL, gravel is pale —H42 E
o yellow (2.5Y 7/4) and clay is light JLaas | 3
15+ o gray (2.5Y 7/2), dry to moist, gravel 3
4 is limestone fragments 3
% seep | CLAY, strong brown (7.5YR 4/6) 9y | se5 | SPT refusal at 16 feet 20 3
| to moist, hard ™ blows/0". Auger down to 17
{ GRAVEL with clay ] feet. Continuation of 3
borehole description in rock
log. E 595
20
- 590
25
E 585
= £
3 B
E

= Page 1 of 1



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

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

ZMACTEC

WZA

Wikitatn Lethis & A siciaws, inc

; ROCK LOG - Boring No. B-1002

Drilling Method Boring Location Coordinates: AL State Grid (ft) T
Hollow stem auger (8" OD)/ HQ core (3.8") 1632906.7 N; 6284715 E 120.5 feet
Drilling Contractor (Drilter) and Rig Elevation (Datum NAVD 88) | Ground Water Depth | Date Started
MILLER (Bilbrey) / CME 750 613.3 feet See Note A 5/30/06
Casing Size and Depth ' Borehole Inclination Logged by Date Completed’
PVC:4.5inch O.D/ 16.5 feet Vertical . A. Tiliery / K. Krug 5/30/06
N e
= g > | g Reviewed by / Date 5 C 3‘“ i?"’ Qf7
Ff = 2 3 |5 < o
Slel&le Blel_ o BIE |E3 |4 £
== = [~ =} o = G
Bl gl §IEIBS 2848 | SE
Cle el =z a|E85B388 | < Lithalogy Remarks =
: SHALE with interbedded micrite; shale is dark gray
= {N3) and micrite is medium gray (N5); slightly 7
. 32 - % F). 15, Wa, weathered to fresh; medium strong; 50-80% shale 17-51 feet: fiuid return £ 595
31 35 e to = == 2}-1%’; af, is good :
20- =1 | [PLSRo *
2 |5 |10 8], 20, Pl - 590
: We, 8I-Ro| C -
o f - 24.3-25 4 fest: interbedded packstone, micrite,
“2 F IR3 B s P .and shale -
g 51-Ro, Ti e e e e e e e e
i, 10, Ro, SHALE with irregular beds of micrite; shale is dark :
§ ITi gray (N3) and micrite is medium gray (N5); fresh;
medium strong; 60% shale 3
4 3 4. 94 i, 5. no - 585
5. it, Op
- ). O, no'fig .
30+ 3
; JioEL “calcareous SHALE with interbedded micrite; shale
4.5 ,f@, is-grayish black (N2) and micrite is medium gray 7
34 |50 84 i< 0. (N5); fresh; medium strong; 55% shale 580
E 3'—P\O,'0p,
oar fit
35+ i, 15, Wa ]
F {R3 oar it
k B, 10, no X
it
E @, 18, P,
5.2 R ‘
3 5 50|97 v»J)a StRo - 38 feet: decreasing shale with depth -575
K poor fit
40 - 1
- 1 - 2
46 |2 oC =
d ~570
; 5.0 o
£t r |ra : [IMESTONE (micrite) interbedded with thin shale; -
k = micrite is medium gray (N5) and shale is grayish i
1 Basw black (N2); fresh; medium strong; shale reacts with
acid; some rip- up clasts in shale: 25% shale -
47 |2 :
5o : - 565
; = -
50- T
e :
3 = 51-120.5 feet: poorto  F
. d moderate fluid returns. £
ig 00 : Water loss ranges from
5.0 1 8. 10, 50-100 gal per run. - 560
e % Pl-Wa. Ro
On .
| I 54.3 feet: strong
55 £ IR3 :——::5 hydracarbon ador. No &
E - visible evidence. :
M =

Page 1 of 3



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

ZMACTEC WLzt

Waliian Letis & Assecimcs,

ROCK LOG - Boring No. B-1002

=1 -
& o z |z E
g = g L2 |28 |2 5
~| o o | ol 8 |E o B |22 | & o=
R s | 2I2E| 218 |85 Sa=
Bl c|5|2|5|el5% 2888 |3 £3
CDIE |2l |2 |BIERER3E8 |8 Lithology Remarks ﬁ‘” =
g — 56.38 feet: Unconfined £
39148 gg g Compression Test
5.0 _T‘_:j_: - 555
E E I Bj, 10, -
60 i v—:-wgw g\:~§écr fi 60 f 5 oy,
— - 0, - aet: 30% shale
Ma, Si-
3 L —Ra, Ti
3j, 10, P, 3
4 10| 22100 FT] HsitRo, Ti
0 5. Wa, - 550
: % ISi-Ro, Ti 3
i % - 65.5-75 feet: 40% shale 3
4 11 51 100 e - £45
70+ X
34550 ]
12 0 80 - 540
= 73.7-74.7 feet: A
75 sub-vertical incipient
F IRrR3 fracture -
£ : {
5.C ]
£ 13 | 52 100 .
5.0 5 10, Pi 535
E ISm, Op .
80 i), 10, P -
: fsmo
i i3], 10, I 5
- 1.8 Sm
14 5.0 o6 ng 10, 8t -530
: SHRo.
ICKENEKIESE, T
2 y
F |R3 ‘ s 20 5
E Islickensidas, -
i o | Rokess
315 | 211400 EEat
5.0 e =525
3 T .
90 - e [ Fa, 20, P,
i S, 2,
: % e T
3). 15,
E o | B -
; 5.0 o
16 20| 3 % 520
95" e _
Frs| F= -
E iR 15 P 3

W
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ROCK LOG_MFC_WL.A_REV BELLEFONT 02-21-07.GPJ WLA.GDT 312/07

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

ZMACTEC

WA ROCK LOG - Boring No. B-1002

Waliger Lenis & Assciates. 16s.

Discantinuity
Geologic Unit

Log
Descript

Discontinuity

In-Situ
Tesling

Lithology

@
3

| (<0.05" J

I HH] Litnology

P PR

LIMESTONE (wackestone with minor micrite);
fresh; medium strong; shale beds few and very thin
LIMESTONE (micrite) interbedded with thin shale;
micrite is medium gray (N5) and shale is grayish
black (N2); fresh; medium strong; 25% shale

LIMESTONE (ricrite and wackestone) interbedded
with thin shale; micrite is medium gray (N5) and
shale is grayish black (N2); fresh; medium strong;
shale beds are very thin, wavy, and react with acid
- 106.5-113 feet: bioturbated zone

- 114.5-116.8 feet: bioturbated zone

= S o
R I € | -
121 ¢12|2 |5
8|25t
BiEgl @l =218
317 % 03
100+
118 |2 |100
105+
419 g—{ 94
110-
£ 20 -g—'—g 100
1153
2 21 ;—% 100
120-
125+
130 4
1353

Boring terminated at 120.5 feet

NOTE A: Water level data

Date - Depth (below ground surface)
6/5 - 15.8 feet

8/6 - 12.8 feat

Elevation

{feet)




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

WA

Wikham Lattis & Asst

SOIL LOG - Boring No. B-1003

Drilling Method

Hollow stern auger (8" OD)Y/ HQ core (3.8")

Boring Location Coordinates: AL State Grid (ft)
1532838.5 N, 6283596 E

Total Depth
120.4 feet

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 Mathod Borehole Inclination Logged by Date Comipleted
Split Spoon/ HQ core Vertical J. Howard 6/5/06

Wy G 710 7

2 g5
= |28 SRS Reviewed by / Date _DSC 3-(3-07
2 SlEElL |55 2] . 5
zl2l o Do oyl © <3 o éa 8
glele| 52|38 sl2|5|8]|FO 2%
SIEIE1 281|805 8| 5| £ |89 . Se
Gl g | Sm(eE 2| 20| 3|32 s3s Lithology ao Remarks =
03 16134 11 TOPSOIL A0z E
SILT with sand, yellowish red (5YR 3
i fispT é 18 4/6), stiff, dry to moist (Fill) _
3 1 §
z 4
E 6101 35 :
o - CLAY with sand, gray with blue tint =610
/ P 2 18 |16.4 10 (Gley 2 10BG5/1), moist, medium E
E 3 stiff (Residual) E
54 :
2
1/18PT; 2 |18 -
LR
3 Jlser] 3 44/ 6044 02 =
18 {22.3 ¥ : £
/ 4 9 23 gravelly CLAY with sand. dark E
10 15 grayish brown (10YR 4/2), medium
3 dense, dry to moist (Residual) 3
B
J/PET 9 s |16 |4 -
: 16 -
E £00.6 13.0 E
highly weathered LIMESTONE, light
3/1SPT| 31 7 brownish gray (10YR 6/2), moist, ?500
i L& f150/1" 3 dense to very dense, soil Auger and SPT refusal at  F
15 S BFTIS0 T O %88 consistency 148 | 14.8 feet. Continuation of £
7 [ »orehole description in rock
; og.
- 595
204
- 580
25 3
- 585
E



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

ZMACTEC

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

WLA—G - ROCK LOG - Boring No. B-1003

Wilkeare Lettis & Assix

Drilling Method

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

1532838.5 N; 628359.6 E

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

120.4 fest

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

Elevation (Datum NAVD 88) | Ground Water Depth | Date Started
613.6 feet See Note A 5130108

Casing Size and Depth
HW: 4.5 inch O.D. / 15.2 feet

Borehole inclination Logged by
Vertical J. Howard 6/5/06

Date Completed

A e 77V
= 3 - >z | E Reviewed by / Date DSC 3-{3-07
% S na; o % = - & ”‘—é é_% % é
SlZ13/0|£ 2252158 /88 | & S
© = O e o RE b4 (371 [« £
al 3| el |2 |=|28| &2 2 @ Lithe oe
1 Tl | 2|2 |o|le~3B3oo o ithology Remarks
E 1.2 LIMESTONE (micrite) with interbedded calcareous 14.8-86.4 feet flui
1 19%5| 0 [SW|R2 %I: shale; dark gray (N3) to medium light gray (N6); return is g:)eod‘ d >
b o [ . slightly weathered to fresh; weak; high proportion 4
% B 5 We, shale interbeds (~40%)
] 49 , =595
. R R
< 5.0 86 |SWIR3 E 8, 10, P1, c 1
20- E 181, Ti
E g B;i: }o, Pl -
- ; IS, Ti
) m—— - 21.3 feet: color changes to medium light gray (N6) 3
% Bj. 10, -
-3 L—Wa, Si,
o 4
23 g‘% 84 [SW|R3 ] | Bl o ey 580
. - E IS1, Op
25+ % :
| T S - 26.3-31.3 feet: shale beds appear moderately thin 3
B s e to thin with spacings of 0.1-0.3 feet ]
1 5.0 § 5L Op LIMESTONE (micrite) with calcareous shale .
44 50 100 F IR3 — interbeds; medium light gray (N6) and dark gray
30- J;ZEE_ {N3): slightly weathered to fresh; medium strong 3
= - 3D feet: chert and calcite crystals -
: % - 31.5-46 feet: chert and small shell fragments 3
m—a— found ]
5.0 ne |3W - 580
2 5 |75 86 R3 %
2L foF BHT\%‘_ BHTV analysis was L
35 4 T conducted over the
) g length of cored section |
~ 1 [y, 515, 3
41 Wa. Ro,
£ : o
4.8 SwW % 1 - 575
6 9 S0 to F R3 —— D 38.6 feet: Unconfined
- Compression Test >
40 =
; = 1
e 3
A =
o] ]
= : B, 20. P,
272200 F |Re| B 570
: E—— .
45 - T
1 : - 48-75 feet: small amounts of bioturbation and
E Ew— shell fragments, some bioturbation filled with
; — calcite -
50 W % - 48-B2 feet: shale interbeds consistent in thickness .
4 8 5p 100 S g R4 . and spacing 2
so- = i
e 3
' =
. = ]
5 T 1
3o |20es|3WIRe| B 560
. B cm -

w
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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; 6468061239

ZMACTEC WA ROCK LOG - Boring No. B-1003

Witham Letix & Asiecines. ine
= 3 - 2 |2 E
£ > £l S EINEE | T g
cl © ] () G | =] _ o D= =8 =) =
=l =13 £ | 2121815 | 6% S
Bl| 8|28 |2\55 23488 |3 . 53
Flori R | 2|6 |lecl 35880 (] Lithology Remarks e
557 T B 0, PL E
. ISI. Op
£
3 T -
5.4 E 58.0 feet: Unconfined i
110 5. 100| F R4 o Compression Test EE]
=4 T
e E==
T g
—— 3
5.4 SW : - 550
311 5 100 to F R4 % ]
65+ - B, 16. PI
g i1, Slicke | :
- L Istdas,
P | atcite Z
% ﬁa‘ filling
B, 5. Pl {
- e | BLT
22 (B o |SWiRs|  EH i e - 545
5.0 toF HeH | sk op A
70- %
: o - 71.3-76 feet: shale bedding becomes thick -
T g 73-74 feet: calcite interbeds and slicken sided
5.0 SW a=c - 72-74 feet: calcite interbeds and slicken side - 540
513|286 |0 p|R3 o R surface
75 T D ) ’ X
ma-— - 75-82 feet: shale beds are moderately thin to thick =
= T | fve, &0, with spacings of 0.1-0.3 feet
; : Wa, Ro, - 75-105 feet: small amounts of shell fragments >
Tt Slicka and calcite crystats 3
3 14 g‘“é 0C Svg R3 i‘: /B;' 15, Pl - 535
50 > 2 g ST £
3 Ej Mgf,-fgf:r - 80.3 feet: calcite interbeds and slicken sided :
F | [Siicken surface :
E i sives N .
13:51:1 - 82-92 feet: shale beds very thin and sparse X
' 49 SW E - 83 feet: large caicite crystals - 530
415 |51 oC R3 %
. oF T 3
= |
. = 86.4 feet: lost ~90% of ©
= fluid return 1
E ——
-1 1.0 3w ames - 525
718 5| 9| oF(33 - ”"21&18, PI, L
i . Op
=LY - - 80-97 feet: shale is thin to moderately thin with 90-91 feet: lost fluid .
G spacings of 0.3-0.5 feet retum
| - man 91-101 feet: some fiuid £
% returmn :
- . ==IC ~
T %g oo|Wias] B 2 B - 94 feet: bioturbation with calcite filled / healed - 520
: _ier o | 8110 fractures :

w
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ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA GDT 8/12/c7
Project Name and No.:NuStart - Bellefonte COL Proiect: 6468061299

ZMACTEC

ROCK LOG - Boring No. B-1003

William Lettis & Assaates, tr.

Sl elal €l 52 |28 3
= = 2 £ | E8 i B
AR IR AL R R s8
ol 3 @ sl 2 lsiTolE|l28 2w D . ne
i |f| 2 ivlec|I 0l G} Lithology Remarks
95+ errf | Wa Ro. Ti
— ~ 97-115 feet: shale is moderately thick to 3
E g moderately thin with spacings of 0.1-0.3 feet
418 |29 100|SW(Rra = 515
5.0 o F|" T ]
100+ == in s
IS1: Ti .
E % 101-120.4 feet: no fluid
- E return
; 5.0 sSW = i 20 ¢ 51
-t , " i = O
219 50 100 toF R3 == Ro, Op ]
105+ S
: = |
T D -
i 5.0 SwW E 505
§ 20 | 5| 100|"cIR3 % ]
110+
: L+ 1 5.0 SwW ﬁ =500
3 21 ) 100 to F R3 % ]
1B : - 115-117.4 feet. shalé beds become diffuse :
; B, 5. PI
T 51, Op .
; = B, 10, PI " [IMESTONE {wackesions) T T T e T e 5
¥ 0 . g STONE (wackestone); light medium gray .
22 %"0“ 100 F |R3 =T S}: . {N6); fresh; medium strong; occasional shale PVC: 4 inch 0. D. . 405
3 ) = 1. Ti, laminae: thin to very thin with spacings of 0.2-0.4 installed after drilling for
i | [Sticken feet BHTV test -
120+ | hsicles, .
); baicite Boring terminated at 120.4 feet 3
E NOTE A: Water level data 3
Date - Depth (below ground surface) L
K 5/30 - 12.3 feet
; 715 - 14.3 feet =450
125+ ]
} 485
130+ 3
; 480




SOIL LOG_MFC_WLA REVISED BELLEFONT 02.21-G7.GPJ WA GDT 3/13/07

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

ZMACTEC

WA

o

Willisen Letix & Asscotitas, I,

SOIL LOG - Boring No. B-1004

Drilling Method - Boring Location Coordinates: AL State Grid (it) Total Depth
Hollow stem auger (8" OD)/ HQ core (3.8") 1532950 N; 6282766 E 150.2 fest
Driliing Coniractor (Driller) and Rig Elevation (Datum NAVD 88) | Ground Water Depth | Date Started
MACTEC (Akins) / CME 550 611.1 feet See Note A 5/1106
Sampling Method Borehole Inclination Logged by Date Completed
CME Vertical D. Stepanof
: =TE e gl 37107
i o % S{ > = 1 -
o e | 8 gz |2 Reviewed by / Date DS { 3-13-07
& ElEE . 151318 . |e =
zlele|el|8g Q| 2| ~| 8|8s e
EIE|E|BE|85| 2|2 22|58 53
Q13 8|5 & 128 S Z 1835|882 6111 Lithology o0 Remarks ur=
OT o CL sandy CLAY, dark yellowish brown 3
E 7 (10YR 4/4), moist, very stiff, trace 3
| ovE 24/ manganese nodules (Fill) =610
E) I 38438 g |GSZ :
; leo?1 a0 :
CLAY with sand, yellowish brown 3
55 (10YR 5/8), moist, hard, trace
CME 48/ manganese nodules, trace silistone. 7
i fragments (Residual E
. 5 58,8{15.2 23 |G8ZY g ( ) " 605
3 5 602.5 82 3
3 C CLAY, yellowish brown {10YR 5/6),
& moist, hard, trace limestone E
fragments medium gray (N5) 3
1041 ; (Residual) E
if CME 74/ 3
ER 58.8| 22 GSzZ 3
—g 3 45 ;;500
E — 598.0 121 | CME and SPT refusal at
Fz'l S0/1 7.0 13.1 feet. Contiruation of
E borehole description in rock
E iog.
153 13-13.1 feet: Enercon 3
Hydrogeologist collected 1 £
3 soil sample at 13-13.1 feet 5595
for special testing B
203 1
: 590
E - 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 Project; 64689@1 299

ROCK LOG - Boring No. B-1004

[RCTURPE

Casing Size and Depth
HW: 4.5 inch 0.D./ 13.6 feet

Borehole Inclination
Vertical

Logged by

ry Q,.Stepanof

Date Completed

Yt CEIOF
o 3 = |z E Reviewed by /Date PSC 3-(3-C7
3 S 2 ENEE e &
Z|lel8lolal|sl o8 |E5 % =
BlZ18|g|51t2518|5 |88 | & 5%
S5 8% o £ Bpizi2gal | 8 . 0e
Elx|®]=2|0 =5~5nldcn | o Lithology Remarks
EE Bi. 10, PL LIMESTONE (micrite) with interbedded shale;
N st medium light gray (N6) to medium gray (N5) and 131~ e
154 1 31 91| F IR % pale yellowish brown (10YR 6/2); fresh; medium mil‘lzy %3%%;&?; ood 3
3.1 . strong; contains uniformly spaced thin shale beds
. | % of 0.1 feet thickness and occasional vertical - 505
| Saas stylolitic features and refic burrows ]
32 %g 100 I: Bj. 85, P, 3
20 - !Hi'i;dCa!ctfe 1
b Caich 590
E ] He, Calcit -
F R. : .’:i?‘eda Cites
_ A
50 o z
<3 |2g]|100 g 3
25 —— :
E : 5, 70, PI, - 25.8 feet: color changes to medium dark gray - 585
d T He, Calcite (N4) and dark gray (N3)
o | filied - 27 feet: color shift to grayish blue (5PB 5/2) with
: == interbeds of light olive gray (5Y 5/2) -
ERVRRE: = T =
5.0 o] 3
o % ey, 5, Pl - 30 feet: color changes to medium light gray (N6)
E £ IR % S to medium gray (N5) 30.8 feet: Unconiined - 580
E by T Compression Test .
E Fig), 18, increased rotation
E Tl Wa ST p speed and down -
25 120140 g SR pressure ]
50 =
354 . 4
: % 575
36 42100 g 1
. ..-Lg—
= ~
I FIR3| = 570
T DA T b gy 3
: s 8 Si, 51 =
37 1801400 g v - 43.3 feet: interbeds become laminated and
5.0 e rregular in shape 3
45+ — - 44 feet: calcite filled vugs -
; o= - 565
1 |40 = ‘
28 |35 % = :
S 50 feet: hydrocarbon
[ F IR3 - 51-52.3 feet: crystalling zone odor - 560
E 51.6 feet: Unconfined e
ki Compression Test
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ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/1G7

ZMACTEC

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

Witibarm Letis & Assoviates, 102,

ROCK LOG - Boring No. B-1004

=3 -
= &) =
5 | S z 21853 5
Slel|5lal5|alel8E 522 §
£l =z 3z £ |2z |ET | 8§ 2.
Sl c|e|2/5|555218488 % 53
B2 ixr |2 |BieRr 5B ca | S Lithology me
501, ;
39 |2£1100 = e, 30,
5.0 I -gﬁcken T
55 1 wides, ~ 1" :
] ong
; % 555
o2 g .
T10|8 100l F lRa| BT -
< 5.0 - 3
-
60+ o )
——
; E =550
: ” e 1
311 |3 |00 =i ]
65 = _
i F IR3 E - 545
E o
5. = -
§12 BT 100 - ]
70 ‘ B »
& ) - 540
Eaan -
13 | 2£ 1100 B ]
3 5.0 i =
75+ Emam -
; F |R3| PA % 535
2 e T e O
% LIMESTONE (wackestone); light bluish gray (5B =
314 5.0 100 E 7/1) to medium bluish gray (5B 5/1); fresh; medium 3
- strong; generally sporadic iaminated shale beds
80+ % with abundant horizontal stylolitic features, relic 3
£ - fossils and burrows 5
EE - 530
I 5.0 o ]
=10 T~ .5
J1s 5.0 @ E ¢ cien 3
85~ E ; les 2
R3 H L pvertic al,
; F Sk 525
- E 80, Hi
£ E S
VY = :
16| = oo e
1.0 E— .
90 3 = | e e , =
T - 80-120.5 feet: rock is medium strong {o weak
; - 520

p- 9



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

Project Name and No.:NuStart - Bellefonte COL Proiect: 6468061299
ZMACTEC WAl ROCK LOG - Boring No. B-1004

Wiliiurn 3enis & Assacisses. lix.

{feet)

s e
T S Eol =
< o % o lugc: £ & g g?gi :‘3 .S
= Sz2 8 |22 & ®
5 | 8|25 51352184388 |5 i
ClE |2 =|2 (5|23 5388 |6 Lithology w
o A Remarks
317 | &5 |10c g ]
95 T R2 - 2,
; to B
—+ F IR3 ]% - 96 feet: development of crystalling limestone
E : interbeds and filled vugs A
T
$18 |20 hoc = o ]
3 5.0 g Spar, )
Stickes
100+ = Lo ]
7 H
E 5 C % =
319 [2¢ |00 ; -
105+ -
| R2 ;
M —Flel =3 "~ CIMESTONE (micrite); medium dark gray (NA) To~ 205
ﬁ:‘ D | gark gray (N3); fresh; medium strong to weak;
B =) thinly bedded shale irregularly spaced, some spar .
20 5.C 100 - structures
= 5.C iy =
110 = e e e — 3
LIMESTONE (wackestone) medium dark gray (N4
- % to dark gray (N3), fresh; medium strong to weak - 500
E PA = =
y e [ B 12, He,
f,{;_e_ : [3.02-foot 2
421 5.0 D % /éf’ g, Wa, 7
115 rRe| Bl o 15, ]
: to 3 icken n
F - % sides 495
: ) ), 30, B, 3
b Ro, Ti .
zz |28 100 % - ;
4 ““ |50 e - 118.5-122 feet: increase in fracture zones; A
T healed
120+ g |
: = CIMESTONE (micrite); medium dark gray (NA) To D
E—— dark gray (N3); fresh; weak; thin interbedded shale
7 Rz | PA g and burrows -
3., 150 S -
223 50 B2 . oo = f [ A I e
: % LIMESTONE (wackestone) medium dark gray (N4) 1
125+ — to dark gray (N3); fresh; weak to medium strong; 4
) % generally contains irregularly defined shale
F o [Fa. 16, interbeds {laminated to thin); also contains vertical
5 R2 S| Plidken | g | stylolitic features and relic fossils :
; to b
5.0 - ’ -
i24238| o0 % ]
130 o :
B
= n =

Page 3 of 4

=515



ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 312/07
Projiect Name and No.: NuStart - Beliefonte COL Proiect: 6468061299

ZMACTEC 782

Wikiter) Letis & Agstaziates, Hic.

ROCK LOG - Boring No. B-1004

= -
g |3 |z £ 155 |3 c
Zls|8|alBlsl.oBE |55 |8 §
&= [ =1 & = =
Szl e|Sl5|518521880 13 58
ol 32 @ - LloiiolEl2o720 D ithot e
gl | |2|o|lefiSBSda | o Lithology Remarks
25 155 100 -
135+ rRo| BT "LIMESTONE (micrite); medium gray (N5)to | ]
— F lto s medium dark gray (N4); fresh; medium strong to = 475
§ R3 : weak; contains thin to laminated shaley interbeds;
% g | occasional sparry structures and vertical stylolitic 3
. - features -
i26|2 100 et ]
03 ) - 140-143.8 feet: very thin regularly spaced shale 3
% interbeds =470
I Bi, 10, Pl,
E . IS, No fit -
27 | 24 1400 — .
i 5. z - 143.8-150.2 feet: beds bioturbated r
145 :
k F % £ 465
28 |32 100 — -
150 - : ] !
: Boring terminated at 150.2 feet
NOTE A: Water level data 460
5 Date - Depth (below ground surface) =
b i 5/22 - 10.8 feet
7119 - 14.5 feet E
155+ 1
% - 455
160+ 4
E T 450
185 - 3
E =445
170 - 2
3 - 440

Page 4 of 4



AMACTEC SOIL LOG - Boring No. B-1005
Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ HQ core {3.8") 1532943.5 N; 628407.1 E 251 feet
Drilting Contractor (Driller) and Rig Elevation (Datum NAVD 88) | Ground Water Depth | Date Started
MILLER (Bilbrev) / CME 750 608.9 feet See Note A 6/7106
Sampling Method Borehole inclination L.ogged by Date Completed
Split Spoon/ HQ core Verttical ” A. Tillery 6710108
- 77 N 7y
E % e 50T
& Puglh = ™~ ¢ ] .
= | 2|oE §1Z|2 Reviewed by /Date _PSC 3-13-G7 ,
El 2122, |5135|%] . e >
=lgl 2| Belsg o) 2| &) B eg =
SlE| E| 8218518518 ¢2|kS 83
=) [+ o = O L) 8 g :E': £ g S g Lithol 5 Ri ke E ‘Lu‘i
0 8 & | Sa &l = | 2|03 |v2] sms ithology 00 emarks
ML SILT, very dark grayish brown (10YR i
E | cors  o/2). dry to moist, very soff, trace 1.4 E
i JispT 7 CL \_roots 71 Samiple recovery was not  E
3 1 1 18 /é"/ GLAY. light olive brown (2.5Y 5/4), noted for SPT 1-5attime of E
1 f{}f moist, very soft, few sand and gravel, drilling; vqlues for recovery &
E {f contains manganese nodules were obtained from E
3 o (<1mm) (Residual) photographs taken at the E
; . time of sampling. :
/1527 1 e . ping 605
/ 2| 1 . i«%
54 7 E
.
3 / 3 G, 602.5 6.4
2 /ISPT 2 1 4g ML SILT, pale yellow (5Y 7/4) mottied 3
"/ 3 11 with gray and orange, dry to damp,
3 very stiff (possible weathered 3
3 bedrock)
E 3 i 800.2 87 £
4 /isPT = oz OW i oo n limestone GRAVEL, medium gray to 90_| =600
/ a| o™ CH |— | medium dark gray (N5) [!
103 JISFT 5 sandy CLAY, light greenish gray to 3
i 15 18 . 557.9 ‘Z%f!}ttgl!\\'leer&t?rsot\%n (2.5Y 5/4), moist, 11.0_| 10.9 feet: auger grinding.
E k / Auger refusal at 11 feet. £
E Ceontinuation of borehole £
E description on rock log. 3
E Casing set at 11.5 feet.
153 3
E 590
20
: = 585
4 £ 580
o Page 1 of 1



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

Project Name and No.:NuStart - Bellefonte COL Project; 6468081299

ZMACTEC WA ROCK LOG - Boring No. B-1005
= Wil Lenis & r\u;x: 5. ing
Drilling Method Boring Location Coordinates: AL. State Grid (ft) Total Depth
Hollow stem auger {8" OD)/ HQ core (3.8") 1532943.5 N; 6284071 E 251 feet
Drifling Contractor (Driller) and Rig Elevation (Datum NAVD 88) | Ground Water Depth | Date Started
MILLER (Bilbrey) / CME 750 608.9 feet See Note A 6/7/06
Casing Size and Depth Borehole Inclination Logged by Date Completed
PVC; 4.5 inch O.D. / 11.5 feet Vertical ., A Tillery 6/10/06
N % % L TTVOF
= S E = Reviewed by / Date DSC 3-1%- Q7
o = =4 Z |25 | 2 5
= N 2 | = alE [E2 | ¢ S
121218282285 |32 38 o
Sl |3l=|8 8|5% 22982 |3 o8
Blglg|=|2|5|225E888 | & Lithology Rernarks M=
e —— O o |
e L) LIMESTONE (micrite) interbedded with shale; ; -
= /g;;_;o Py micrite is medium gray (N5) and shale is grayish -
4.1 wins gi: ,3, black (N2); slightly weathered fo fresh; medium ]
3 1 7% | 80 |SW|R3 1| Wa, SiRo strong R - 505
4.£ T . 13.7 feet: milky gray
% - 12.7-13.2 feet: 0.5 foot void fluid return 5 feet away &
15 £ - 11.5-19.4 feet: shale beds are very thin (<1 mm from dirill fig.
J— Reman thick) and wavy -
E : Losing fluid at 12.5 ]
E 5.2 feet, approximately
52 [2£/100| F |R3 m several hundred gal/run £ 5o
20- - 19.4-24.1; shale beds are ~ 1 cm thick and planar =
5 % i 10415 3
) 50 o] | fsmoro .
d  t
23 |5g|100] F |R3 % oo
_ :FE - 24.1- 26.4 feet: shale beds are wavy -
e L - \ ____ ! (P 3
b .,_if_ﬁ LIMESTONE (micrite); medium gray (N5); fresh; 22&;05’389{:2“@‘:’96 3,
] medium strong; wavy and planar beds; some in hole. Also drive
o e e == stylofites steel conductor casing
E 5.0 to 14 feet to avoid - 580
water loss. Subsequent £
30+ % fluid return is good
% 5 throughout drilling -
] -
B
1, s 2 ]
35 :5]/98|F |R3 = -
35- % /E"vzo’ ] L
ez e FWa, Ra, e e e o 3 o, s gy oy ey e e € s
| m LIMESTONE (micrite) interbedded with shale; 36.2 feet: Petrographic
. —— Rl Jost micrite is medium gray (N5) and shale is dark gray Analysis (sample -
% ) to grayish black (N3 to N2J; fresh; medium strong PET-1005E)
E 6 5.0 100 F IR3 *_:_h . =~ 570
0 - 36-41 feet: shale beds are wavy
40+ T -
£ _ !
% - 41-61 feet: shale beds are planar, 40% shale
17 (23|00 F |R3 % e 10.P1 ]
: 5. = | b 70 i - 565
[T0) | lickensidds 44.2 feet: Unconfined ]
45 g Compression Test ]
1o |0 = ]
18 |50|%|F R = 560
e L TS 49.1 feet: Unconfined
50+ = e Compression Test -
- -

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: 6468%61 299

AMACTEC ROCK LOG - Boring No. B-1005

Witiatm Lattis & Asscanaizs, I

{feet)

= -
5 © Z |2 z
1l 8l s |22 |3 5
£ £ 2 S22 8E [E2 | S 2
sl El8lS5|E18528.88 |3 s
fn = [0l o = rol =i s Lo @ . i
Fip|l®|2|n|lef|53RS 060 | o Litholegy Remarks
E‘E; Loating,
E Fake=65 .
-
5.4 I
9 |2 g9 F IR3 E down hole pressure
E 5.4 " i 2
% 450 psi 555
%% B ]
B
3 . - :
e T
j 10 t 98| F |R3 ==11 550
Fa, 10, PI,
60 4 % Sm, Op. 3
phHCxeEnsias:
- I‘E -~ 61-87.7 feet: shale beds are thinner, 20% shale, ]
3 % some lenses of wackestone 3
o 8, 25, L
5.3 E | e, SR
i 11 £0 100 F {R3 % o 545
65+ % -
m—— " BiiFa, 15,
: Pl Si-Ro, 7
TTI' iTi, calcite
- coating
. 4cl| % | LIMESTONE (micrite) inferbedded with shale; 7
E 12 5( 97 | F IR3 = micrite is medium gray (N5) and shale is grayish 540
] black {N2); fresh; medium strong; heavily 69.0 feet: Unconfined
704 E bicturbated; fossiliferous; sparry calcite vugs; Compression Test -
= D burrows frequently filled in with wackestone; shale :
% beds are thinner
3 L - 71-B1 feet: less shale (10-15%) .
E 4.9 . : 3
3|5=|9 : FFa. 30 P,
1132209 | F IR3 % 2. .
75 oo | BreseeT ]
% hydrocartdr
,,,,,, S— a ordor =
. B ]
4 51 e L s wa, _
14 |21 ool F |R3 0| 8tRe. Oc 77.8 feet: Unconfined
: 5.0 LT Compression Test - 530
T
80 - —m— 7
P :i':)j:‘ -
315122 ool F |R3| B
E 5.0 * ——
ey -
e o | Fa, 30, P
LD | IsiRo, -
E ishickensid s
e
1|50 =i -
) 1-Wa, . B8-0 -z i
; 16 56 Dol F IR3 | Koo 88-80.3 feet: zone with almcst no shale 520
a0 = —
— - 90.3-101.5 feet: more shale (20-25%) 3

Page 2 of 7



ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GRJ WLA.GDT 23/12/07

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

ZMACTEC

WZ A

Wilian Letsis & Assockus, in

ROCK LOG - Boring No. B-1005

g |3 g 235 |3
Slsl8lalBls| _oBlE 1258
= s iz = O|E =
52| 8|2 1515|155 2l8a88 |3
fu) =1 @ =l il =lLg 2a @ N
| x| ®|S|6|E~|3p3 60 | o Lithology Remarks
= B 0. Pl
:: 7 R % '—S{—ﬁo, Ti
1 100 3 B). 10,
2 1 pWVa, SR
:ﬁ Tia ¢
=
E § down hole pressure is
k 450 psi
18 23| 95| F |R3 P
; - S
100+ B
% —i8j. 10, PI,
iSm, Op I
E %I ) o LIMESTONE (micrite) with interbedded shale, light
, Lp . N
. gray (N7); fresh; medium strong; no shale
¥ 5.0 I
19 |22 1400 R3l  EBErdl] | ke
d 5.0 ] LIMESTONE (micrite) interbedded with shale;
105 3 % micrite is medium gray (N5) and shale is grayish
05 Em— black (N2); fresh; medium strong: shale beds are
% 0.1-0.2 inches thick; 20% shale
§ - 105.3- 108 feet: zone with little to no shale (2%)
$20 221100 F R3] [ 108.1 feet; Unconfined
k ) - - 108.8-115 feet: shale beds are planar Compression with
1104 E Stress/Strain Test
3 4.8 = 'gaz 0.P,
42 50| %8 B ekensides,
yake=!
Ll -115-125.2 feet: shale beds become wavy and
discontinuous. bioturbation
k 5.1
; 22 5D 100 R3
120 4
E . |52
25 | 22
52950 100 R3
125 -
- 125.2-126 feet: zone with no shale
B, 10, PL, .
E Sm, Op 126.4 feet: drill rods
became temporarily
3 04 180 gg R3 - 128-130.3 feet: bioturbated, fossils, shale-rich Jammed
: 5.0 seciion
130

Page 3 of
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ROCK LOG MFC_WiA _REV BELLEFONT 02-21-07.GPJ WLA.GDT 23/12/07

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

ZAMACTEC

M‘ e

Wilham jrtis & Asacitss, In.

ROCK LOG - Boring No. B-1005

= =
= [&] = = =
& |:| |8 JE |38 |3
= c [ o e = o D= g‘g’. 5
Ple|ad|=|=|5|=8|58388 | & Litholagy Remarks
==
3 Cr a5, Pl
0 Sm,
_ 5 E li:&b;bidbb,
25 & 1100 ==|[| e
M =
135- am=
e
o | Fa Pl e e e .
=ta | LIMESTONE (micrite); medium gray (N5); fresh; 136 o 251 feet: Rig
E : ’ r | medium strong; little shale, medium light gray (N6); | geologist changes to K.
y 4.8 — 2% shale Krug
26 1=+ | 96 m——
K 50 e
140 - %
D
=0 LIMESTONE (micrite) interbedded with calcareous
i - shale; micrite is medium gray (N5) and shale is
k; % grayish black (N2); fresh; medium strong; shale
77 1801 gq : laminae every 0.01-0.1 feet; bioturbation at 148.2
. 5.0 Ean feat
145 - % - 143.8 feet: fossils
Eamn
% 146.2 feet: Unconfined
E —— Compression Test
: 5.0 %
; 28 50 100 E
4 - 148.2-150 feet: shale increases and limestone is 149.3 feet:
150+ E coarser, limastone color changes to medium dark Petrographic Analysis
— gray (Nd4) to dark gray (N3) {(sample PET-1005C)
E-—
T - - 153,6-181 feet: shale increases and limestone is
155- % E | coarser, limestone color change to medium dark
% gray (N4) to dark gray (N3)
| —
304 ==
30 N 97 %
160 e
e - 160.6-160.9 feet: healed fractures
B - 161-165 feet: vugs filled with calcite
i namu
‘ Ho T | e, 85,
E 3% 0 — /\C»ac SL.Ti
165 - . . .
—— - 165-181 feet: shale becomes interwoven with
- % limestone, no distinct bedding
14, |40 = F
§32 50| 8 ”Lg
170+ E—

-~

Page _4 of

Elevation

(feet)




ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/67
Project Name and No.: NuStart - Bellefonte COL Project; 6468061299

ZMACTEC

ROCK LOG - Boring No. B-1005

Willsam Lenis & Asacizes, fuc

B 2] |e g 553 -
Slel8laltlal olBE |52 |2 2
3 215 = [ m S=
S121812|5|518s|28 88 | 8 £3
ol 2181 =2 gl =182E8 | & Litholo o=
Z || & |5 |a|le~-|Ia3Dn | O ithology Remarks
%
344150 = ]
§ 33 G 82| F |R3 % 435
175 4 % - 174.5-1706 feet: heavily disturbed calcareous 3
e shale bed .
f24 |21 00| F |R3 % ]
E 5.0 Frr -~ 430
180 g 3
E % .
2 .__1|5.0 m—n - 182.7-189 feet: shale beds become laminated .
335|g75|100 F R3 = and interwoven 435
185 % 7
]
E .. |50 g 7]
: o - 188-157.2 feet: shale beds thin, limestone is
190 - Raw dominant 3
e
= " '
3 50 e 1
? mhe
§37|55|100) F |R3 % 415
195+ e 3
Sea ]
. : - 187.2-198.3 feet; calcareous shale bedding is E
) a8 é.l 100 F IR3 :1_1:.‘" discernable
: 5.0 - g -198.3-210.6 feet: shale bedding is interwoven - 410
200- £ .
—
— ]
Tag|20ig9! F |R3 % - 203-205 feet: calcite veins or fracture infill ]
. 5.0 = present throughout, parallel to and cross cuts - 405
205 - = bedding .
i 205.3 feet: Unconfined
P Compression with £
=] i
) E Stress/Strain Test =
; 51 : {
40 50 100 F |R3 % 200
{2
210+ E .
—— 1,

Page 5 of 7



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

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

ZAMACTEC

WA ROCK LOG - Boring No. B-1005

Wil Lesis & Asawates, in

= e
[1) x> = = e
K] = =] R jou]
Filiowg|ll|2in el3Icldon | o Lithology
. - 210.6-211.2 feet: calcareous shale bed with
T deformed bedding, fossils
34127 |100 =
215- t " SHALE (calcareous); grayish black (N2); fresh;
medium strong
o= LIMESTONE (micrite) with interbedded calcareous
7 shale; micrite is medium gray (N5) and shale is
E o grayish black (N2); fresh; medium strong
S porramind
; 42 5 92 -
220 - %
a3 100 e
225 =
| T
¥ 1.7 -
44 | 94
< 5.0
230+
] 45 0 100
235
. 18] o
; 46 ‘0 97
240 4
SHALE (calcareous); grayish btack (N2); fresh;
medium strong; few irregular inclusions possibly
4 related fo bioturbation Petrographic Analysis
1 47 - (sample PET-1005A)
245 4
LIMESTONE (micrite) with minor shale interbeds;
E medium gray (N5); fresh; medium strong
i SHALE (calcareous); grayish black (N2}; fresh;
48 5.0 100 Mmedium strong A
E 5.0 LIMESTONE {micrite) with minor shale interbeds;
250 - monedium gray {N5); fresh; medium strong; 5% shale

Elevation

(feet)

SHALE with interbedded limestone; shale is




ROCK LOG_MFC_WLA REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07
Project Name and No.: NuStart - Bellefonte COL Project; 6468%51 299

AMACTEC

]
ROCK LOG - Boring No. B-1005

Wilipsm Letns & Assicineer, fne.

F 3 = = E
« ~— = = = e —
Slslelalslel sl 2 |3 g
slzl8 Sl5|5|85 28,088 |3 55
= [ B = = O
ol 2| e < | 2 lE|Le B2 20 5 Litholo: =
ol &= wiE~ S I03500 €] gy Remarks
\ grayish black (N2) and limestone is medium gray
E (N5); fresh; medium strong: limestone beds very 3
| thin with 0.1 feet spacing 4
Boring terminated at 251.0 feet s
; NOTE A: Water level data
255 - Date - Depth (below ground surface) 1
E 6/10 - 13.0 feet :
B6/11 - 13,2 feet
. 8/4 - 11.2 feet 7
E =350
260 4 3
; - 345
265 - 4
E 340
270+ 3
E =335
2754 =
& -330
280 1
g - 325
285+ 3
3 - 320
280 4 4

Page 7 of 7



SOIL LOG_MFC_WLA REVISED BELLEFONT 02-21-07.GPJ WIA.GDT 31307
Project Name and No.: NuStart - Bellefonte COL. Project; 64@?061 299

ZMACTEC LA~

Witiinsn Letis & Assis

SOIL LOG - Boring No. B-1007

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
Logged by Date Completed
/ -
o % GG T
= €13
-} n o s o .
= gl sg sz 2 . Reviewed by /Date D SC 2-13-Q7
& =1 8= 5135 |3 5
Ciel ol Be|8g S| 2|8| Bl Es g
ci2 2188|828 8| 85|38 |EQ B
olgl s | 28|22 &8 22| £&138% i mEcs
| o | SB{Ks| 2| 2| 0|5 |92 somg Lithology 00 Rerarks
03 cH CLAY, brownish yeliow (10YR 6/6), 3
E dry to moist, stiff to very stiff, few 3
3 | manganese nodules, few organics £
/P15 |1e2 g
3y 6 3
_ - 605
E /SPT 8 - 3.5 feet: becomes yellowish brown
/ 5Tl 9 |18 (10YR 5/6) 1
54 2 ]
1/1sPT S | 3
¥ 14 - 7.0 feet: few weathered angular E
soos  limestone gravel and rocts g1 1 SPT and auger refusal at 8.1 _
i [SPTR50/1"f 1 feet. Continuation of £ 60
E 4 {' borehole description in rock ¢ 0
log.
104
f =595
163
: =590
203
: L 585
25
[ =580

L Page 1 of 1



ROCK LOG_MFC_WAA REV BELLEFONT 02-21-07.GPJ WIA.GDT 313407

ZMACTEC

Project Name and No.:NuStart - Beliefonte COL Project; 6468061299 5

W74

ROCK LOG - Boring No. B-1007

Drilling Method

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

1533041.2 N; 6284309 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
608.4 feet See Note A 6/10/06

Casing Size and Depth
HW: 4.5 inch O.D. / 8.65 feet

Borehole Inclination Logged by
Vertical : J. Hoeft 6/12/06

Date Completed

g T 17

5 3 - 2 |z_ | E Reviewed by / Date DsC 3-13-07
& g E‘ '% e = E E é :t:)) E
1= =] @ c @ |3z o = o =) =5
=1 = > = [ -] o |z = T =
S| 8|8 F|i 58218883 33
Clelels| 2| |2 =B86a | 6 Litholegy Remarks H=
*5; B, 5. Wa, LIMESTONE (micrite) with calcareous shale =600
F 3.2 e | Sl op interbeds; micrite is medium gray (N5) and shale is 1
104 1 35 8¢ . dark gray (N3); fresh to slightly weathered; medium
: strong; strong HCI reaction
- i .
- -, - 8.1-15 feet: occasional chert pods of varying size -
< sV g - from < 0.05 feet diameter to >0.15 feet thick
: ol = - 12-20 feet: shale is banded, rip up clasts 3
5.1 =-595
32 88| 9
5. Fluid return good from  E
155 mamw 9 feet to bottom of
i % boring 3
1 B ]
i3 (8L 40 T 590
v 4.8 o= -
2t g - 20-27 feet: shale beds are <0.05 feet thick with L
= - spacings of 0.05-0.2 feet, shale is weak
— ! F R S P g r
. Ba-.
e -
k: e
=585
s |8 g
: e 7
25+ % »
| Emw. - 27-45.5 feet: shale is <0.05-0.3 feet thick with -
- E D | spacings of 0.05-0.3 feet 580
25 |24 400 T
50 g 3
30+ -
e ]
: N = _
- =
== '
= - 575
[P fo1] e .
5.0 2 =
35
EH [ o, 5. Py,
E - Sr, T, 3
| Do | JSlicksn
SiIges
% s o, T ]
e 1] a2, Ro. Ti .
4.9 o =
37 50 60 S 3
40 - % 70 - 38.5-41 feet: vertical joints, wavy, tight
: . 2. 8m; -
B P .
= .70, =
£ -~ 2. §m
j‘_;c 3 = 565
RS == ]
45 - ) L, 86, - 44.5-45.2 feet: vertical joint, wavy, tight
et 7Wa. 8L T . . . 2
E i 1 1 Bj. 5. Ve, - 45.5-53 feet: shale is <0.08 feet thick with
5L, Ti. i 0.2 -
& / uis‘m:‘u‘u ation spacings of 0.1-0.2 feet 47.0 feet: Unconfined &
= | g Compression Test 3

Page 1 of 3



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

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

ZMACTEC

Vi1

Witliamn L6 & Asociaiss, i

ROCK LOG - Boring No. B-1007

= =
= O > > =
@D g [« = &=
< S E [ ’?% = o) & é :E: é_ z
P > = | Bl o |s [ =
5l c|8|2|5|5(58 284388 ¢
Clel@ =2 g2 3R888 |6 Lithology
= = Remarks
9 5D 94 s
50+ g 50-51 feet: core
7 F damaged during
E % retrieval
E G % | LIMESTONE (micrite) with thin calcareous shale
3 10 | 55 100 ; interbeds; micrite is medium gray (N5) and shale is
5.0
’ dark gray (N3); fresh; medium strong: strong HCI
55 - gray
o reaction
I E - 52-59 feet: micrite is locaily crystalline
4.5 %
31155190 ] 58.8 feet: Unconfined
60 - . Compression Test
-
aame - 59.3-87.3 feet: shale is < 0.02 feet thick with
~ : spacings of 0.03-0.2 feet
5.6
312 [ g5 1100 %
65+ =
.
“ —
i ==
=
413 96
70+
: ==
1T
3 14 |28 1100 o
=
==
415 00 aa
—
=
——
T T
16 221 87 =
85- =

- 87.3-89.6 feet: color of micrite changes to light

Page 2 of

Elevation

(feet)

T
(93]
[$2]
o

£




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

Project Name and No.:NuStart - Bellefonte COL Proiect: 6468081299

ZMACTEC WA ROCK LOG - Boring No. B-1007
- Withens Leus & Aswaciates. ins.
= |3 . x|z
B = = | = e =
g o cza; o § = o = § g % Z E
= B =2 =4 j=d T =
1z 8|2|515185/2888 |2 2%
o| 2| @ =73 El28 20 | © ; me
Tl | nleE~3SB30a | O Lithology Remarks
17 {82 110C - gray to medium light gray {N7/N6), shale is <0.02 - 520
- 6.0 E feet with spacings of 0.2-0.8 feet -
a0 - == - 89.6-100 feet: shale is < 0.01 feet thick with
| " spacings of < 0.01-0.9 feet q
4 F |R3 : -
3480 == 515
18150 % e -
95 5
o 1
-
> -510
. 5.0
19 | 35| 100 % 1
100 - = - 100-114.3 feet: shale is <0.01 feet thick with 4
E T spacings of 0.02-0.3 feet, wav
— F R3] =5 pachs Y -
4 Sau
Ene -
. 505
3,550
20 5.0 100 5 D
105 =
1, |51 % 500
321 |35|100 - )
110+ % w
= Flrs| =T ‘
E: bt
= '
] == - 495
i22 |38 05 ) ]
; F - 114.3-116.6 feet: shale is 0.02-0.2 feet thick,
1154 =
] wavy 4
T - 3
: — % - 116.3-120 feet: shale becomes discrete beds of
s 0.01 feet thick with spacings of 0.02-0.15 feet =
o 137 =
: 23 35 100 F IR3 MJEE = 490
B L
120 — L= ; :
Boring terminated at 120 feet. >
T NOTE A: Water level data :
< Date - Depth (below ground surfacs) :
i 6/12 - 10.5 feet
- 485
125 - ]




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

ZMACTEC

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

A

I 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") 15326104 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
|

2 S G e 37 OF
- = E . 5
g =Y £ §| = |2 Reviewed by /Date D SC 3—-13-G7
& > 28 FRIERE o =
Slelo | Be |§x 8| 2| 2| 5|85 2
|85 5¢ (22 8|8l 8|70 S
olEl E| 82 |35 = 5 o 2 il=0 o8
IR <l o ol 2|l s 5|3 " e
BB | DSBSl E1ZE |83 | P2 giss Lithology 0s Remarks w=
e 77 CLAY, dark reddish brown (5YR 3/3), :
: ?ﬁ’ dry to wet, stiff, trace gravel, (Fil) F 615
4 "f'
E / SPTL 5 lise V 1
7
E . |62 B0 3
7] CL - color changes to yellowish red (5YR
3 Jispr] ¥ . 4/6), and becomes wet at 4.5 feet 3
/ 5 3 |16.8 . (Residual)
5 5 o possible water table at 4.5
= 7255 > 3
. / feet :
é 2 6025 : 6.0 - 610
WOR - ; CH CLAY, vellowish brown (10YR 5/4), :
3/15ET 4 |1e.8j2a.0 L |osz moist, stiff, few dark brown silt 3
3 5 /// pockets 3
E / 607.1 84
2 /gpr| B 24/ v c CLAY, pale yeliow (2.5Y 7/4), dry to 3
4 9 |16.8|17.9 1 6 Gszy 7 moist, very stiff to hard, effervesces
10 12 7 strongly in HCI acid 3
% 05
26 . :
3/1°ET) 30 |10 . 3
3 - 12 feet: few weathered limestone
3 fragments E
Eay . :
_§ SP 19 ,’ ;_
g | 26 |144 . 3
151 24 - 3
= = 3 600
3 583.6 16.0 3
i71SPT] 14 148 5891 GRAVEL, medium gray (N5}, dry, 165 | Auger and SPT refusal at
ER e dense, gravel is limestone rock 16.5 feet. Continuationof
3 \ fragments sorzhole description in rock
3 og.
20 3
£ 595
253 ;
£ 590
5 3
30- =

Page 1 of 1



ROCKLOG_MFC_WIA REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/G7

ZMACTEC

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

WZL1—

Williasr, Lewns & Asseiates, o,

ROCK 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") 15326104 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
Casing Size and Depth Borehole Inclination Logged by Date Completed
PVC: 6.63 inch 0.D, / 16.5 feet Vertical D. Stepanof/K, Krug 6/6/06

VR

z 3 o > |z | % Reviewed by / Date  DSC 3-12-07
o = = =] S5 el =
Sl 8lolslsl.oBE |£5 |8 £
= = = =R =) K=} 5= =
S| 8B 5|5|65|2/8-/88 |3 ks
Slegle|=lzla|ed| 36888 | & Lithology =
© = Remarks
E: T ﬁ 19, LIMESTONE (micrite) with interbeds of calcareous . 4
30 @ f“;s‘ shale; micrite is medium gray (N5) and shale is No fluid recovery along £
3 1|55/100] F |R3 i medium dark gray (N4); fresh; medium strong; boring
I T3 L, 10, prominent shale-rich zone (~40%) 3
=0 | Wa, Ro, Ti - 16.5-22.7 feet: shale beds are 0.5-0.02 feet with ,
20+ o | B 10 spacings of 0.1-0.2 feet Down pressure 600 psi
Vi C 595
: o |/ Ve, 70, <
3, 048] 4 F | fsms i ]
o = /s
: % " - 22.7-30.7 feet; reduced shale content, shale is
E —— thin (<0.1 feet) and spaced 0.2-0.4 feet apart, chert
F {R3 Frir] . | ncdules present
= =
] T - 590
4.9 ; =
| I PEI =
} 5.0 o] 2
= :
£ 3HT\§ BHTV analysis was - 585
E E - 30.7-35.2 feet: shale is 0.2-0.3 feet thick with conducted over the
51 P spacings 0.2-0.5 feet length of cored section
3 4 ag =T g
5.0 aim
& [T F98). 30 8t . . . 3
o | [SLOp - 33 feet: calcite coating of crack, pyrite =
: e OBR1e P - 33.2 feet: slickensides and calcite crystals
F |R3 g Fn 1
35+ - 34.7 feet: cherf nodule ]
] ] ~35.2-45.7 feet: limestone becomes more =580
5.4 — crystalline, shale changes color to medium gray -
3 5 |25(100 E (N3)
& — - 37.5 feet: chert nodule 0.1x0.2 feet 3
k T
i % - 40,5 feet: stylolites 575
5 |50 % = . » ]
E R Lo | Ao, 85, - 42.5-47 feet: high angle joints with clay and
3 ﬁ /. 5w, calcite coatings A
F T -
45 =
; o, 55, =570
i [ [/ Wa, Ro. Ti - 45.7-49.0 feet: shale cotor changes to medium
i 4.9 98 . E— - dark gray (N4), thickness and spacing are ?
5.0 iR2] % Jwéé;fsi_RG‘ maintained -
; R3] I
1 E 49-59.8 feet: limestone becomes more crystalline
50+ E shale changes color medium gray (N3)
i - 5685
1, L = |
8 50 100 = -
J ]
s F R =4 .
: EE - 560

Page




ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 312107
Proiect Name and No.: NuStart - Bellefonte COL Proiect: 6468061299

| ZMACTEC

g
'ROCK LOG - Boring No. B-1011 %

gl |9 o z |z. E
I £z 512 [E€ 3 §
=l 215158 His2 8E |22 | © =
Bl 18|82 5 |5155|E8a82 3 %
ol 3 @ | o %} sl & |28 20 @ Lithol o
x| | R B E~ )_n [t FaYal &) clogy Remarks
19, Zl00 = *
5. % : .
| J‘:‘: - 555
4 == :
310 |51 | 98 ggg ]
E F IR3 f . - 64 feet: calcite filled vugs, maximum size 0.1x0.1 4
65+ - feet
- -
: 5 550
11 50 100 1
70 - E - €9.5 feet: caicite filled vug on fracture ]
% - 69.8-75.5 feet: shale returns to original banding, - 545
3 e beds are 0.5-0.02 feet with spacings of 0.1-0.2 feet,
312 g_g 98 % fossil rich zone at 69.8-70 feet
i ) - - 72.4-72.6 feet: slicken-sides on bedding surface =
F |R3 2.4-72.6 feet: slicken-sid bedd 1
| = |
E 0.8 1 118y, 45, 2
75 13 '1'—6 80 e va, I.Som‘
i R Boring terminated at 75.5 feet A0

& NOTE A: Water leve! data
Date ~ Depth (below ground surface) .,
¥ | 8/6 - 13.2 fest

80 -
: - 535
85 - I
; - 530
90- 1
| - 525
95 ]
j - 520

FPage 2 of 2



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

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

ZAMACTEC

wilizam Letts & Axaxines, ine

SOIL LOG - Boring No. B-1013

Drilling Method

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

Boting Location Coordinates: AL State Grid (ft)
1532758.8 N; 6283156 E

Total Depth
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 Borehale inclination Logged by Date Completed

Split Spoon/ HQ core Vertical _J. Hoett 6/7/06
. )
E == , et
= é . 2 —~y

= |98 RN Reviewed by /Date _ PSC 5 -(3-07

cle|l o | Belfm o2 @ =) =

= ia -4 = o > @ . _zti‘ . =0 e

Sl | 3z i|85| 215 2 =3 28

IR R - B2 gras Lithology 0o Remarks =

03 WML TOBSOIL, clayey silt with organics
- sia.e  dark yellowish brown (10YR 4/4), 1.0 £
/- . GH very stiff, dry to moist I E
3 1 5 |10. {27.0 45 CLAY, light yellowish brown (2.5Y E
7 6/4), dry to moist, stiff
5111 37
E/ SP g gt |18.0/ 28/ CL CLAY, pale olive (BY 6/3), wet, soft 3

A I :

53 N 2 U =610
E 608.3 55 3
ENN CH CLAY, yellowish brown (10YR 5/4) E
1 Aen- 2 moist, stiff, trace manganese £
: /5P & 12 nodules E
3 3 £
El 5 i
E 3

SPT 4 g g
102 5 E805
604.3 10.5 E
E Leg| GW GRAVEL with clay, dry, dense to 2
3/ISPT| 37 | 7 i S enap  very dense, weathered limestone 15 ;
15 im0/ = SPT refusal at 11.6 feet. %
3 o Auger refusal at 12.5 feet. E
Continuation of borehale £
E description in rock fog 3
15 =600
201 595
25 = = 580
30 E — =585

Page 1 of 1



ROCK 10G_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07
Project Name and No.:NuStart - Bellefonte COL Project; 6468061299

ZMACTEC

ROCK LOG - Boring No. B-1013

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stern auger {8" OD)Y/ HQ core (3.8") 1532758.8 N; 6283186 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

/ o 5 ,///%F
- S N P —
z 3 . > i>_ | E Reviewed by / Date psc s [2- Q7
gl 1z £l =2 |22 ] 3 k5
=l gl ¢ Sl E |E @
= > &3 9z el O lE |53 [SE=
8l 812 :|8/552|8:88 | 3 L8
PlEgle | 2|2 a|e2]5 B3 a0 | & Lithology Rermarks w=
$ By GRAVEL with clay, dry, dense to very dense,
L L ~\weathered limestone " Begin rock coring after
LIMESTONE with clay, slightly weathered to . auger refusal at 12.5
IR AR moderately weathered, weak, gravel sizes are <0.2 feet.
15- 3.5 feet, interspersed with clay pockets = 500
SHALE (calcareous) with micrite interbeds and
occasional sections of packstone; shale is dark :
i gray (N3), micrite is medium dark gray (N4) and
iz packstone is medium bluish gray (5B 5/1); fresh to »
> 5.1 87 fa. Sm, slightly weathered L
= 5.0 P -15-26 feet: micrite layers are 0.05-0.2 feet with
20 5, 10, spacings <0.4 feet - 505
2 Sm
2 C T
E o | lo/Bb, -22.4-23.4 feet: packstone with visible rip up clasts =
25+ , = 590
BHTV analysis was
—— 5 . ; - conducted over the 3
: - 25-27.7 feet: predominatly micrite length of cored section  E
o 70. - 27.3-27.7 feet: high anale fracture .
4 1201400 | [/ W Ro. T 27.7-31.2 feet: micrite layers are 0.05-0.2 feet with
! 5.0 R3 ! spacings <0.4 feet 3
30 - - 585
% LIMESTONE (micrite) with interbedded calcarious .
: shale, micrite is medium gray (N5), and shale is
5 4 dark gray (N3) to grayish black (N2); fresh; medium T
5 50 100 F |R3 T %, os, strong; occasional chert pods and vugs -
t ’ 2. SLTi -31.3-41 feet: shale layers are < 0.05 feet thick
35 - — with spacings <0.2 feet, very crystalline - 580
E - ;6-41 feet: many cherf pods in Run 6, maximum
= pm b, 10, size 0.2x0.1 fest
2 50 E Wa, Ro, Ti 7
6 5—6 98 { F |{R3 ﬁ
40 % 575
e D i
E - 41-50 feet: shale bed thicknesses are < 0.7 feet ]
5 z with spacings <0.6 feet, micrite is very crystalline 42 feet: slower drifling
17|37 | F|Rs = ]
45+ P Hiee, 20, - 570
% pa, S, Ti =
s |15] 56| Fra| EHL ]
1.0 s N PVC: 4 inch 0. D.
3 e S installed after drilling for
50 s L BHTV test - 565
. Boring terminated at 50.0 feet i
E | NOTE A: Water level data
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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; 6468061289

ZMACTEC

Wiltnin: Lot & Associates, Inc.

WLA ROCK LOG - Boring No. B-1013

Elevation
{feet)

Bl (2| |z g 1555
= . S ] = > 1E == ©
£12/2 5|2 8285z |58 2
1518 e |0l siBagiag |8 .
Bl |2 |a|ed|5a3ad | o Lithology Remarks
R Date - Depth (below ground surface)
6/5 ~ 8.2 feet
E 6/7 - 9.1 feet
E 8/6 - 9.1 feet
55
60 -
65 -
70-
3%
80+
85 -
90 -

=530

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

ZMACTEC WA

Project Name and No.: NuStart - Bellefonte COL Project: 6468061288

SOIL LOG - Boring No. B-1014

Drilling Method Boring Location Coordinates: AL State Grid {ft) Total Depth
Hollow stem auger (8" OD)/ HQ core (3.8") 1532984.8 N; 628354.3E 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 Date Completed

|

Borehole Inclination Logged by

W o

o =1 F
2 €15
o3 - = ™ C 2o Mt
= 2 .c§ g§lz|2 Reviewed by / Date PSC 3-13-07
el 1|28 | 5|33~
= E ) Qo {dwm| © g R e 5| D
slelal 52122 51 815|278
o|El EJCZ |8l gl 2] l=m
ole] & Ll o] 8 = = = | o -
vl S es 2| 2|05 |e2] sy B Lithology aE Remarks
0 : CH CLAY with sand, yellowish brown
{10YR 5/8), dry to moist, stiff, trace
3 clasts of manganese oxide nodule
: / SPT 5 e,
5 i
3 - slight color change to yellowish
E 3 brown (10YR 5/86)
/ SgT 5 |17.4 |\ 8046 45
55 o} CH CLAY with sand, brownish yellow SPT and auger refusalat 5 &
3 |SPTj20/00 | 7.2 (10YR 6/8), dry to moist, stiff to very feet. £
3 3) scai  Stiff, few clasts &9 | Casing set to a depth of &
: feet. Continuation of 3
E borehole description inrock £
E log. 3
10+ 3
153
204
3 E
£
E
253
364

Page 1 of 1
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ROCK :0G_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

ZMACTEC

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

WLA-

Williar Lestis & Anoctates, Inc.

ROCK LOG - Boring No. B-1014

Drilling Method

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

Hollow stem auger {8" OD)/ HQ core (3.8") 1532984.8 N; 628354.3 E | 121.2feet
Drilling Contractor (Driller) and Rig Elevation (Daturn NAVD 88) | Ground Water Depth | Date Started
MILLER {Bilbrey) / CME 750 609.1 feet See Note A 6/13/06
Casing Size and Depth Borehole Inclination Logged by Date Completed
HW: 4.5 inch 0.D./ 5.5 feet Vertical K. KRUG 6/14/08

o~ .
o 3TEPF
B g = z |z E Reviewed by / Date DEC 3-13- -@7
~ = S (| Eg st -
Slelslals|el.apl |22]2 g
= | ol K= ER=S T
5t 812 5|E5%|218:88 |5 $g
ClEgiels|{zla|223 8888 |8 Lithology Remarks H=
—— LIMESTO! E (micrite) interbedded with calcareous
T ; shale; micrite is medium bluish gray (Gley 2, 5/1) o . %
; 5.0 Sw ?2 T and shale is reddish brown (5YR 4/4) alternating to 7.1 feet: Unconfined
1 55|92 R% very dark greenish gray (Gley 2 3/1); slightly Compression Test -
2 e weathered to fresh; weak to medium strong . 600
- - 7.8-7.8 feet: possible void
10+ = - §.2-10.8 feet: shale beds 0.05 - 0.1 feet thick and 3
: spaced 0.5 - 0.7 feet apart, non-planar, limestone A
is calcite rich. bioturbated zone at 8-9 feet
: 5.0 g 595
a——
153 = :
R =
: s
% «17.2-18 feet: mostly medium gray (N5) limestone,
k! 3 4.9 98 - fossiliferous, burrows 3
e 5.0 — - 18-21.4 feet: shale beds are 0.1 - 0.2 feet thick 3
e . 590
203 % with spacings of 0.01 - 0.1 feet
F IR3 % o
i Eams e T - 21.4-37 feet: shale beds indefinite and -
=mnRRUN interweaving with (more dominant) limestone, 30%
E 50 s | ancipent shale S
4 X 100 R
E o - - 585
253 ; .
% ’ ]
, == ]
5 |22 1100 =
T : - 580
30- mas ]
o
F [R3 —— -
_:.1,:; 32.2 feet: Unconfined
5 |48 06 = Compression Test T
5.0 e 57
- - 35-35.1 feet: burrows a75
B - 35.8-37 feet: healed fracture. calcite 3
P | /el Re - 37-46 feet: interwoven shale bands become more
% 53 % rcipient solid and group as inbeds in thicknesses of 0.1 - =
7 (5p|100 R3 o | Pe3ETE 0.2 feet with spacings 0.01 - 0.5 feet
£ : % -570
m——
e B -
F | %
o - 42-48 feet: bioturbation 4
“ 48 R2 : 7
8 5—5 96 to - 43.4-45.,6 feet: crystalized fracture plane
E 0 R3 = | o, 75, - 565
45- = =, Ro, Ti
o 1/ cipient, 3
i T Y




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

ZMACTEC

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

Wi ROCK LOG - Boring No. B-1014

William Lewtis & Assousatss. Iz

S =
g 8 2 % % g 5 =
=l e|&8|al2|gla=BE |E5| B £
HEFIEIEH S R g8
PiEZlE |2 |B|22 56888 & Lithology Remarks W=
"‘37‘:}“ - 46-50.9 feet: less shale beds, shale beds are 46 - 51 feet:
3 EnaE defined with thicknesses of 0.1 - 0.2 feet and calcite-filled vugs -
| ﬁ Lo, 85, spacings of 0.1 - 0.5 feet, 15% shale present throughout run 3
9 |£4) g9 Fh o e R
3 2 % W7 4.a7.9 - 560
& R2 - ]
F é% g - 50.9-57.7 feet: shale beds become very thin and 3
: == discontinuous, calcite filled vugs, 5% shale X
E ; - 51-86 feet: calcite-filled vugs 0.2 - 0.01 feet 4
5.3
10 5—0 100 - diameter, common
¥ : % - 555
55 : .
% 55.8 feet: Unconfined -
k : Compression Test 1
E 53 % - §7.7-73.3 feet: shale beds are 0.01 - 0.1 feet thick -
3111551100 e with spacings < 0.2 feet, 20% shale
manx B V'S =550
80 % tslickensidd =
F [R3 o 2
E s .
T
E 5.2 - 1
12 | ££1100 I
E 5.0 % - 545
65+ o X
] D ]
=
3 Fo 3
13 |28 g1 a=
b ) == =540
70- —— 3
F IR3 % %
]
E ] 7
14 1221100 E 73 - calcite-rich i i ]
i 50 = - 73.3-76 feet: calcite-rich limestone with no shale 3
; 535
75 R
(SR N
% - 76-86.1 feet: shale is 0.001 - 0.1 feet thick with ]
% e spacings 0.2 - 0.1 feet, planar, interwoven .
E==
15 | 22 100 = ]
; : =530
80+ 4
F |R3 -
T 4.8 7
18 [¥5 | 95
E 5.0 =525
& - 88 feet: fossil-rich limestone layer 3

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: 64682531299

ZMACTEC WLA—E

Witlias Lettis & Axsoinies; ine,

ROCK LOG - Boring No. B-1014

5 =
B N Z |&: | 5
2 o %‘ & % = E é E % 2 .’§-
e z > = © = 2 k=] 5 z b= g T =
il el 2B |ER3SESE8 | 6 Lithology Remarks ERS
—— - 86.1-87 4 feet: very litile shale (2%), limestone is
E % medium gray {N5)
E 50 : - B7.4-92 feet: shale is very thin :
17 | 55| 99 :
1 : = - 520
90+ ] L
F |R3 g , :
1 % - §2.0-98.1 feet: micrite interbedded with shale, 3
E lo, 70. micrite is medium gray (N5), 10% shale -
18 {32100 g Wa. Ro, Ti gray (NS). 10%
E : ; Uo, 85, S
- vea Ro. Ti 908
95+ % 4
s— -
=
] % i
11922100 - 98.1-105.7 feet: micrite with interbedded shale, ’
k : 15% shale =510
100 4 E 4
F |R3 LIEE 1
| 4.9 g -
: 20 50 97 == D ]
== 505
5 m—
105 —— .
g - 105.7-111.9 feet: shale is < 0.01 feet thick with L
E - spagcings of 0.001 - 0.2 feet, beds become irregular
Fo at 111 feet. 10% shale 1
321132400 oy - 106-115 feet: calcite infilled vugs common among 1
3 5.0 . bands of limestone 500
1104 e ]
F |R3] =5 4
: = ~ (IMESTONE (micrite) with Galcareous shale,
E 4.7 - medium gray (N5); fresh; medium strong; shale is .
22 15583 % @7330 ° irregular; 25% shale o
115 E
- - 115.2-117.6 feet: shale becomes planar,
% calcite-healed fractures -
= 5.1 % - 117.6-117.9 feet: packstone or wackestone 0.3 3
323 5—5 100{ F {R3 — feet thick
: e || - 117.9-120.4 feet: shale beds are irregular - 490
120 4 g A P - 1197 feet: -
: 2| Elacitecosted LIMESTONE {micrite); medium gray (N5); fresh; slickensided calcite
\medium strong; shale laminae with spacings of 0.2 joint plane
E feet -
; Boring terminated at 121.2 feet =
NOTE A: Water leve| data
% Date - Depth (below ground surface) ~ 485
195 : 8/6 - 12.2 feet 1

Page 3 of 3



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

Project Name and No.:NuStart - Bellefonte COL Project; 6468061299
21 A - . -
William Letus & As .
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 2495 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
Sampling Method Borehole Inclination Logged by Date Completed
Split Spoon/ HQ core Vertical K. KR 6/26/06
E AE WL 507
—— — 3 3 Pl -
= Bl o8 5| =|2 Reviewed by / Date D¢ 5-9-a7 ev. \
o Sl e e E| = -
= |l o= | Q - 3 o o
slel el 2gle2g S| B S0 T
Elg| 2| gslge| &8¢ |8 o 3B
Al 5| 22| 8| 2| % B9 ; we
»| H| O | = z o h2| g0 Lithology 00 Remarks
03 CH CLAY with sand, brown (7.5 YR 4/4)
to dark yellowish brown (10YR 4/6), 3
SPT 7 dry to.moist, stiff, few clast and £
E 1 6 18 organics " 620
E 2 ;
1/lsP1l 2 | 4g 3
3 2 E
5 5 - 4.5 feet: sand content decreases E
(some), color is yellowish brown
(10YR 5/8), few manganese oxide 3
E 7 5186 e B4 E
31/19PT 43 | 18 CLAY, dark yellowish brown (10YR
3 3 15 4/6), dry, very stiff to stiff, trace 5‘51 5
E manganese oxide
_ SPT 7 5130 _ - 8.5-9 feet: no clasts, some 80 E
/174 3 |18 Norgamies | g
10 5 CLAY, yellowish brown (10YR 5/6) to E
dark yellowish brown (10YR 4/6), E
moist to dry, medium stiff, trace E
SPT 7 manganese oxide, trace organics E
/5| 8 |Be | oppg _-Pprosencecforganies ___ zL 610
E 5 sandy CLAY, yellowish brown (10YR
3 5/5), moist, medium stiff, rich in E
3 manganese oXide E
3 PT25/1"{_1 ] 608.0 14.0_| Auger and SPT refusal at 14 E
6 feet. Continuation of
borehole description on rock E
163 lo E
E 9. E
E 605
20 -
3 £ 600
253 2
3 E 505
30-

Page 1 of 1



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

ZMACTEC

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

Witk Lenis & Avooiaies,

|

ROCK LOG - Boring No. B-1034

Drilling Method

1532442.6 N; 628037 E

Boring Location Coordinates: AL State Grid (ft)

" Total Depth
'249.5 feet

Drilling Contractor (Driller) and Rig

Ejevation (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
HW: 4.5 inch O.D. / 14 feet Vertical K. KRUG 6/26/06

Y A

- ) .
o 3 == = Reviewed by /Date D SC 3=13-07
kS = 2 s |55 | S =
2l sl B % | s 52 €2 | ¢ £
£12|2 812|222/ g5 |55 B S
Bls| 52|28 |2|28|218x88 8 | 28
Clg|e2|=|2 |32 563&0 o Lithology Remarks S
18 — LIMESTONE (wackestone); medium dark gray
BT 5 o] 2C B o | (N4) shightly weathered weak 15-26 feet: poor to little
% iy (IVESTONE (micrite} with interbedded calcareous | fluid return =
i o | b Ro shale and occasional wackestone beds; micrite is o
lop medium gray (N5) and shale is black (Gley 1, 6
3 5.0 R2 2.5/0); slightly weathered to fresh; weak to medium
2 50 92 |SW| to strong; shale is laminated, nonplanar and indistinct,
E ; R3 =1 spaced 0.001 feet apart; ~20% shale 3
204 - 15.6-28.6 feet: shale beds are non-planar -
. - 16.8-17 feet: wackestone layer
% - 18.3-18.5 feet; wackestone layer 3
= ma =600
B :
3 |22 1100 = -23.2-28.6: rip-up clasts
25+ T% 4
F |R3 = .
g % - 585
s |41 g4 E A b e e e s e e e e ]
& 5.0 E LIMESTONE {wackestone) with interbedded shale: 3
: fresh; medium strong; shale wispy, undulatory ,< '
30 S
% 0.001 feet thick, spaced 0.001 feet apart;
% calcite-rich :
i S A R N NN N veves B N N N N - 550
b E LIMESTONE (micrite) with interbedded calcareous -
5 5.0 100 : shale; fresh; medium strong; shale is planar, 33.2 feet: Unconfined
E 50 % glcbéxlar shaped, < 0.01 feet thick spaced < 0.2 feet Compressiqn with =
35 - E== apa » Stress/Strain Test -
re1 § /le. 85, - 35,3-35.7 feet: wackestone bed 1
F IR3 I |/ Wa Re.
. EE) |/ s e, 585
S - 35.7-39.1 fest: shale is globular shaped
6 |23 100
e - 38.1-43 feet: shale beds become more planar
- 580
3 - 83400 T OMESTONE (micrife) with interbedded shale, ~ | ]
5.0 fresh; medium strong; 10% shale -
45+ - -
F IR3 =, - 45 5-46.2 feet: shale is calcareous . . . E
=T - 43-45.5 feet: shale becomes wispy, interwoven 458 fe'et‘ Petrographic
E m—-— e Analysis (sample . 575
T with limestone PET-1034F)
T 1 -46.2-53.3 feet: shale is wispy, non-planar and < 1
8 —g-% 100 % B | 0.01 feet thick, spaced < 0.3 feet apart
50 - - -
)
2 L :;L_I: E.
E 5—' =570
T g 32|40 = ‘et thi ]
- =] - 53.3 -54 4 feet: shale becomes < 0.01 feet thick

Page 1 of 6



ROCK LOG_MFC_WWLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07
Project Name and No.: NuStart - Bellefonte COL Proiect: 64689§ 299

ZMACTEC

ROCK LOG - Boring No. B-1034

Williar. Lt & #

& S = | = B
gl |3 |2 JE |28 |3 -
g6 |nl| 8= o BIE |28 | & =
o = ® LIl s idg o a3 . i<
Flx|®|3|d|le~I 300 | O Lithology Remarks =
50 = with rip-up clasts .
55+ ] - 54.4-60.7 feet: shale beds become undulatory 54.58 feet: Unconfined ¢
. | r3 g and interwoven/globular and faint with < 0.1 feet Compression with =
- thickness spaced < 0.1 feet apart Stress/Strain Test
E == 56-249.5 feet: no fiuid  E 55
- return
4190 |48 g8 o -
3 5.0 %
60.3 feet: Unconfined
— S - 60.7- 66.6 feet: shale becomes more planar Compression Test -
; = - 560
e
311 | &g |0c E :
)
=N PPy F RB =1 10 T =
| E LIMESTONE (wackestone) with interbadded 555
calcareous shale; fresh; medium strong; shale
E 59 3 beds are non-planar, very thin with spacing < 0.01 | -
312|500 Jeet; calcite coating of wackestone; ~35% shale _/ ]
- LIMESTONE (micrite) with interbedded shale;
704 % fresh; medium strong; 10% shale -
_ : 'CIWESTONE (micrife) wilh inferbedded calcareous ~ -
- shale; fresh; medium strong; shale beds are
E T non-planar; 35 % shale -
13 |22 100 % 5
i == “
. - —— - 73 feet: decrease to 10% shale, shale becomes i
E m—— wispy, thin and spaced < 0.2 feet apart =545
j = :
14 |22 o8 =
am - 79-80 feet: shale becomes more bedding defined,
B0+ : rip-up clasts of limestone common, fossil rich >
N - B0-82.4 feet: shale becomes wavy, wispy 1
- 81 feet: Increase in shale content to 40%
. g - 540
B - - 82.4-82.6 feet: calcite rich in-fill {
15 1431 g o= - 82.6-86.4 feet: heavily deformed bedding, shale 83.2 feet: Unconfined
- 5.0 g thickens to < 0.2 feet bands, wavy, non-planar Compression Test -
85 o 1
——t—1 F 1IR3 % 7
k — LIMESTONE (micrite and wackestone) with - 535
: interbedded calcareous shale; fresh; medium
s ..140 strong; 10% shale 3
3118|5597 : - BB.4-95.2 feet: shale is calcite-rich, wavy and ]
. wispy, and spaced < 0.2 feet apart
90+ o - 88.5 feetl: calcite-filled vug, 0.2 x 0.25 fest =
E S =530
317 |21 100 % :

Pager 2 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: 6468061299

ZAMACTEC

ROCK LOG - Boring No. B-1034

Witisars Letas & Assecsaios, foc.
= 3 o > lz. | E
PR al5le I |22 S £
=121 2 £|B2lz2/ 8 |21 ® P
BlS| 82|58 |z|a8|e 838 |3 . 58
|| ® |2 |65 alpoed | e Litholegy Remarks b
5.0 - LIMESTONE (wackestone) with interbedded
954 — calcarenus shale; fresh; medium strong; thickness -
- < 0.2 feet, spaced < 0.3 feet; 30% shale )
F IR3 I 3
3 frex 525
_ 5.0 g - 85.2-98.9 feet: shale beds thicken and are ]
£ 18 55| 100 E globular ]
100+ % ]
4 1 101.6 feet: fossiliferous 520
==
; 47 S |
1719|504 o |
105 < % 4
—L F|ra| =
: = 515
: g Z:é LIMESTONE (micrite and wackestone) with 3
20 %3 100 : interbedded shale; fresh; medium strong; 40%
E = ; shale 3
s - 307.5-113.3 feet: shale density increases as 1
— non-distinct interwoven bands; 0.01 - 0.2 feet thick, =~
s space up to 0.2 feet 510
E 5.0 =
3121 5p|to0 g | SHALE with interbedded limestone; fresh; medium 1
strong; approximately 30% micrite . .
115+ LIMESTONE (wackestone) with interbedded égg{érziti'o;j’xi?gﬁHEd
e E IR3 % calcareous shale; fresh; medium strong; shale is Stress/Strain Test =
= nen-planar and undulatcry 35% shale
E 5 - 114.6-126 feet: shale is globular with < 0.01 feet 505
: =t} thickness and spaced < 0.1 feet apart, rip-up clasts 3
% ﬁ g7 common
: 5.0 3
Ea-
120+ _,% 3
i T 500
: 53 T o
| 23 -ﬁ 100 % E
E Hor 3
25 o
. == - 126-132 feet: shale beds become wispy and fess ]
3 % giobutar - 485
224221100 = |
3 5.0 bl 1
e
P9 é 130 feet:. changed 3
e o O drilling rig to CME 85 =~
| — LIMESTONE (wackeastone) with interbedded 490
131 ] calcareous shale; fresh; medium strong; ~25%
32513587 F RS = shale; occasional rip-up clasts -
o=

w

Page of 6




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

#MACTEC

ROCK LOG - Boring No. B-1034

Wittt Letes & Axodianet. ind.

g 2 > 21z | 5 .
Sls|8le|Elel.eBE 528 2
= = 2 =3 W
of 3 & o sl ELSl oo D 5 o
|l | ®|s|n|le=|3B3B0 | O Lithology Remarks =
1251 = ! -
o LIMESTONE (micrite), Grey (5YR 5/1), fossil-rich, -
55 ] interbedded with wispy calcareous shale spaced
3 26 5—5 91 | F RS g ~0.01 feet apart - 485
E - - 137.5-143.5 feet: calcite vugs common (0.01 x Y
_— 0.01 feet)
127 |28 |10 B 480
samE
; s 1l I R B B -
— 1 F |R3 § LIMESTONE (packstone and wackestone); fresh;
145+ E medium strang; with minor interbedded shale; -
; . caicite-rich; 10% shale M
44 % - 144.2-144.9: calcite-rich
T 28 | gq88 m— - 144.9-145.4 feet: shale beds wispy and 146.9 feet: Unconfined E 475
' ] undulating i compression with ]
Exn - 145.4-147.2 feet: 3 shale beds spaced ~0.4 fest Stress/Strain Test
E - apart ) | 3
150 - xﬁr -147.2-149.5 feet: shale beds occur in groupings i
—— Vevery 0.5-0.7 feet with wispy < 0.002 thick layers
; Eras B | lassociated with rip-upclasts 3
3 0g |80 — LIMESTONE (wackestone) with interbedded 470
5.0 calcareous shale; fresh; medium strong; 25% shale
; - 148.5-154.5 feet: shale density increases T
o, 85,
’ o} i/ vva Re, Ti -
e ) T - 154.4-154.7 feet: shale bed ]
- 154.5 feet: decrease to 10% shale
4 30 | 22 |10 %E 465
% 2 oo ) . . -
. - 154.7-168.5 feet: shale occurs in groupings
g o | s, 7S, spaced 1-2 feet apart with beds < 0.01 feet thick. ] £
160- - E Via, Ro. Ti wavy to wispy and undulating, size of calcite :
- in-filled vugs increases to 0.01-0.1 feet
1. s = -
31|28 05 % 460
168 —1 F |R3 %
B - g
5.1 B0 Ao 70, - 167-168.6 feet: shale beds become more planar :
5 32 ;—0 100 % Wa, Ro, Ti and start to thicken to 0.01-0.2 feet, fewer rip-up 455
: ” T MeRo Tl RS .
s—— T interbedded LIMESTONE (packstone)and
E . % calcareous shale; fresh; medium strong; 45% shale -
170 i ' :
3 — Cc | -168.5-174.5 feet: shale beds thicken to 0.2-0.4 £
5.0 E feet, more planar, limestone is calcite-rich, shale =
3335599 - color changes to very dark gray (10YR 3/1) 450
E e :
m— '

Page 4 of _6



ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 2/13/07

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

ZMACTEC

Wikl Lets & Aseeintes, .

ROCK LOG - Boring No. B-1034

z S o = |z | E
=2 =6 o
Slel5lel2|sl.a8E |22 |3 5
HEEIE ARG LA SE
ozl @l |2 iE|£8 218888 | & Litholo H=
= Sl SJlcd oo <O gy Remarks
F Ira ——— -174 feet: decrease in shale density (15%) and
175+ — thickness (0.1 feet thick)
| Em—— - 174-176.2 feet. healed joint structures present
52 g - 174.5-175 feet: shale bed
4 34 B¢ 100 ]
: : "[IMESTONE (micrite) interbedded with calcareous
shale; micrite gray (8YR 5/1); fresh; medjum
180+ T strong; shale becomes groupings of thin, planar,
: s 0.01-0.1 foot thick beds spaced 0,02-0.1 feet apart;
5.1 % 45% shale
435 |2 {100 %
5.0
; Ean
E A
185+ :
£ 36 |20100 sy —
5.0 LIMESTONE (aiternating micrite and wackstone)
E with interbedded calcareous shale; fresh; medium
E strong; 40% shale
180 -
| 53 SHALE with interbedded limestone (micrite) beds;
437 5'5 100 shale color returns to black (Gley 1, 2.5/0); fresh;
| - medium strong; micrite beds are planar 0.01-0.1
feet thick with spacings < 0.01 feet; 80% shale
SHALE with interbedded limestone (micrite and
195 wackestone); fresh; medium strong; 55% shale
$38 |3l e S
-0 SHALE (calcareous) with interbedded limestone
E (micrite); fresh; medium strong; beds massive and
E disturbed at edges; 60% shale
200~
£ 5.3
39 ) 100
205 <
i 205.5 feet:
3 a0 4.9 - Petrographic Analysis
50 (sample PET-1034C)
E LIMESTONE (micrite and wackestone) with
E interbedded shale; fresh; medium strong; fossil
210- rich: 20% shale
- 207.8-211.1 feet: alternating micrite and
T wackestone, shale beds are wavy, non-continuous,
24182 g and heavily disturbed;

0
(=}

-211.1-212.1 feet: prominent shaly zone, 70%
shale
- 212.1-224.3 feet: micrite with interbedded shale.




ROCK LOG_MFC_WLA_REY BELLEFONT 02-21-07.GPJ WLAGDT 3/13/07
Project Name and No.:NuStart - Bellefonte COL Proiect: 6468

AMACTEC W4~

Willism feni & Asoc

ROCK LOG - Boring No. B-1034

298 }
|
|

] -
z o = |z, | E
el 1zl 18l a2 |28 )2 5
= L =T N = =g T IE2 | © €
al 3| e Q|2 VEEleER 2 Jaf . k=S
E|lx | R |2 |BiE-|I RS0 | o Lithology Remarks
—1 F IR3 *‘ﬁ:‘* : some packstone and wackestone interbeds; shale
215+ Fr] is thin and globular; occasional fossil-rich units -
342 %«E 100 Es=s - 405
F = -
: - 217.5-218 feet: packstone interbed
220- o E=as :
T
o _‘:;:t: =
4.8 ;
443 2% | 94 % -400
Fann
—i F |R3| =& sgmee R e e T e T e R e o R R SR = =0
205 2 SHALE with interbedded limestone (micrite); fresh; 1
C medium strong; limestone is interwoven in
E non-planar layers with thicknesses 0.1-0.3 feet and 3
a4 g_% 58 % spacings 0.01-0.2 feet; 55% shale - 305
230 o ) o :
- 230.1-231.9 feet: wackestone with thin shale
E interbeds 5
445 152 3
45 5.0 100 = - 231.9-236.8 feet: micrite with interwoven, 3890
E non-bedded massive shale; bands have no distinct .
: boundary
— F e
235+ -
£ e . ‘ 4
245 5L 45 to | ' -2363-236.8 feet: Pyritenodules 385
5.0 R3 LIMESTONE (micrite) with interbedded shale;
fresh; medium strong; shale is wispy to thick; ; T
: calcite infill; 15% shale; minor wackestone 238.2-239.6 feet: |
pieces, possibly
240 - induced by drilling 4
] - 242 2-247.8 feet: shale beds are thin to wispy, ]
4 47 5.0 100 R3 discontinuous and undulatory, spaced 0.01-0.3 feet 380
) ’ apart, calcite infilling more common =
D
£ Ll :
245 - 5
I - 247 feet: calcite vugs 0.1 x 0.01 feet common 7
Fas |23 R2 375
5.0 - 247,8-249.6 feetl: shale beds become thicker 247 4 feet: U fined
; (0.01-D.1 feet) with spacings of 0.2-0.3 feet, less -4 feet: Unconfine
calcite Compressu_m with :
g : Stress/Strain Test 7
250 - Boring terminated at 248.5 feet :
NOTE A: Water level data
= ! Date - Depth (below ground surface) 4
E: . 6/25 - 14.8 feet = 370
; /26 - 14.7 feet
E 6/29 - 14.9 feet 3
i 8/18 - 12.6 fest

Page 6 of 6
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ZMACTEC LA

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

Wil Lars & Aws

SOIL LOG - Boring No. B-1035

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
Borehole Inclination Logged by Date Completed
Vertical J. Hoeft 8/5/06
—_—— [— . i - S en r G
2 g g Ao Galers 37177
— g
o - | 2 . B ~
= 2 .9_;"3 § :Ef 2 Reviewed by / Date D § L 3 {g -Q/
£ a e § E P é g ﬁ ' 3. é
Ele| 2| 52 (cfls|2| % = £
o|E| E| 28|88l 5| & | 2 =4 o9
NCIERERREEER RN B e Lithology Remarks W=
. CLAY, reddish brown (5YR 4/4), dry,
very stiff, few limestone gravel and
S Agpy] 10 organic matter (Fill) =615
E / 1 14 |84 814.0 -
16 1 CLAY with sand, yellowish brown
E / SPT 7 50/ (10YR 5/6), moist, very stiff, few E
/|2 10 1144 121.3) Se manganese nodules
Ll — 8115 3
E CLAY, yellowish brown (10YR 5/6), E
53 5 moist, stiff £
i /|sPT| 58/
E 7.2 1234 E
s 2 4| 35 510
8 :
/ S‘F;T 12 158 078 3
E 9 7 :
E T T 1 | 3
E 605 1 _
10 E
/SPT 25 | 5 moist, very stiff, gravel is weathered |
/|5 3‘(‘)?2 < limestone ’ = 505
ISP 353" 24
1 s / :M
E SPT refusal at 12.6 feet. 3
£01.8 Auger refusal at 14.0 feet. |
15_% Continuation of borehole 3
E description in rock log. 3
E Advance boring by washing ¢
3 to 14.3 feet and set PVC = 600
E casing before HQ coring. E
E =595
254 3
3 = 590
o2 .

Page 1 of 1



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

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

ZAMACTEC

IROCK LOG - Boring No. B-1035

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

Casing Size and Depth
PVC: 4.5 inch Q.D [ 14.3 feet

= 3 z |z =
g |3 l 2 |25 3
S LEIEEH R
Al 5|1 8|l elf 221s5(agagd | §
El | R®|2|d =S pHIBo (&
i = T
159 4 |14 :
11778 o I%
L
E Sans
E 5.1
ki 2 BT 100
20+
F R
- s
e SIR i
k . T 31,5\\!:13
5.1 IS, /T
4 3 |5 100 =
25 %
=
3405 ¥ ==
F IR T |y s —
; g M\?&Si,?
-
35 |20 =
E 49 i
- =
= ferd
I% 8j. 10,
59 ﬁ Vi‘a.Sm.
6 5—6 100 % :an:ahz n
40 4 E
4 F R =
; 5.1 o B
e
45 - 1]
=
. __.l:‘:
8 | 2200 -
E 3.0 -
: F Rz =
=
39 |80 g9 ——

| Elevation (Daturm NAVD 88) | Ground Water Depth | Date Started
1 616.1 feet See Note A 8/2/06
| Borehole Inclination Logged by Date Completed
Vertical ) J. Hoeft 8/5/06
’// ' F et ]
WM% “Niaca
Reviewed by / Date DSC %-(3- a7
8
s
o a
Lithology EETEE we
- . .
LIMESTONE (micrite) with calcareous shale ‘ Advance boring by
interbeds and occasional packstone beds; micrite washing to 14.3 feet 1
is medium gray (N5), packstone is medium blueish and set PVC casing - 500
gray (5B 5/1) and shale is dark gray (N3); fresh to before HQ coring.
slightly weathered; medium strong 14.3-37 feet: Fluid
return good
- 14-30.7 feet: shale is 0.01-0.15 feet thick, wavy 3
and planar beds, visible rip ups 4
-595
- 530
26.48 feet: Unconfined E
Compression Test
"(IMESTONE (micrite) with calcareous shale - 585
interbeds; micrite is medium gray (N5), and shale
is dark gray (N3); fresh; medium strong; strong HCI 3
reaction -
- 30.7-41 feet: shale is <0.02 feet thick with 3
spacings of 0.02-0.5 feet, wavy, stylolitic features 3
- 580
37 feet: fluid retumn 3
reduced significantly =
40.27 feet: Unconfined ]
- 41-52.8 feet: shale is hairline thin, mainly stylolitic | Compression Test 16
pressure solution features 42 feet: No fluid refurn £
to bottom of boring S
-570
565
- 52,8-60 feet: shale is hairlline to 0.03 feet thick 3
- ings. of OB § ’ e




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

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

ZMACTEC WL

Wit Letis & Asse

ROCK LOG - Boring No. B-1035

25 .

(feet)

= —
= o z | = =
£121:3|68|£222 85 |58 |8 g
ol g |l ol & 8186|850 2|8g 82 S @
o 3 @ o 2 St lal=[2 o 2 @ e o
gl |alef|S B3 o0 |0 Lithology Remarks
50 ——— ! 7
55 % ]
3 -
 ———
10|80 = 1
110|247 [100 g ]
60+ amas _ ) , o 1
ERas - 60-75 feet: shale is 0.01-C.1 feet thick with
; F |R3 % spacings of <0.5 feet, wavy - 555
EPPPE: o -
FMEg| Y7 To
B85+ % 3
% - - 550
i oo ::lj F
£12 0 100 % -
70+ E— 1
T F |R3 e
E % 72.28 feet: Unconfined
13 4.8 96 = Compression Test
E 5.0 = B .
Susn
78 % - 75-87.3 feet: shale is <0.1 feet thick {average is 3
E o 0.01 feet) with spacings of 0.05-0.4 feet, wavy = 540
1,043 e -
£ 14 50 86 : :
804 ! 3
4 F |R3 :
- 81-85 fest: general absence of (<56%) calcareous
7 shale interbeds =
315 |33 400 % -
B85+ % bo, BD, ]
; % Wa, SI. Ti
E ]
1. l52] o o | CWESTORE (michie) wils ceicareous shale ™~~~ ]
583 / a. 8L interbeds and occasional packstone interbeds;
3 e micrite is medium agray {N5), packstone is medium -
90- bluish gray (5B 5/1) and shale is dark gray (N3);
F |R3 -EE fresh; medium strong; average packstone interbed 1
: e Lo, 85, thickness is 0.1 feet; rip up clasts and visible - 555
Fo | e ST fossils
’ : - 88.2-90.2 feet: packstone interbed 3
4 ,- 1583 5 -980.2-101 feet: shale is < 0.1 feet thick with 4
17 |55 | 100 - spacings 0.03-0.3 feet, wavy




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

AMACTEC

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

WZA—;

ROCK LOG - Boring No. B-1035

Wilitsr) Lettis & Asaciaies, .
= . > | = 5=
c|l i |l | £l o= |22 | 5 ®
£| = = £ | 2izg] 88 & ey
gl X|2iGFlE= 355360 ] Lithology Remarks e
= ]
95+ : -
o
i % - 520
' = '
T g |50 == 1
: 18 % 1 99 ]
100+ : =
F E—a 4
R T - 101-105 feet: shale rich section, shale is 0.05-1.0 515
= feet thick with spacings of <0.05 feet interbedded -
| 5 EaE with packstone, prominent rip up clasts ]
19 125 (100 -
105+ E = 105-111 feet: packstone with shale, shale is ]
o 0.05-0.1 feet thick with spacings of < 0.3 feet, rip . 510
: T up clasts
- 4
k 20 .g., g9 % - 108 feet: visible fossils and rip up clasts 3
110+ % -
5 F IR3 - =505
E 1 § /o, 65, NN . =
21 4.t 95 : Wa, S1, 1 - 113 feet: becomes more micritic; packstone still
s 5.C % pineraiz e B | present -
115 o
: =0 0
| b, 0, =50
; fé s, 51,7 ]
22 | 2100 == ]
1202 % :
: FIR3| B4 - 495
%ﬁ - 122.2-124 4 feet. packstone with shale, fossils, ]
’ 5.1 e and rip up clasts -
g23 5D fole}
125+ —— 4
A I =490
=
== - 124.4-132 feet: shale beds are < 0.01 feet thick, 3
- 5.0 o wavy and irregular with rip up clasts
§24 [zl 00 .
130 - = .
7 F |R3 o - 485
; P | LIMESTONE (packstone) with calcareous shale i
y; 51 interbeds; packstone is medium bluish gray (5B -
25 | =~ 1100 5/1} and shale is dark gray (N3); fresh; medium

Page
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ROCKL0G,_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/G7

Project Name and No.:NuStart - Bellefonte COL Proiect: 6468061299
ZMACTEC WLA ROCK LOG - Boring No. B-1035

Wilitam Lotris & Ass

(feet)

5 -
5 o = | = E
3 ~ =3 E5 [55 | D =
£ c 5 o % = = _.._E E: % £ 'é
£/ 2128|2288 |EE |2 5
Ele| g8 |22g2l8g28 |8 . K
gle|=|2 | pjexiSpDS800 |0 Lithology Remarks L
5.0 —— strong; pressure solution features I
135+ % 3
; m—
! o ]
e T R
1 =1 LIMESTONE (micrite) and calcareous shale 1
26 98: : interbeds with packstone beds; micrile is medium
5.4 e
T gray (N5), packstone is medium bluish gray (5B 3
140+ I 5/1) and shale is dark gray {N3); fresh; medium -
strong; shale is < 0.03 feet thick with spacings of
g F IR3 <0.05 feet 475
= " CIVMESTONE (packstone), packstons s medium ‘
K . 5. E bluish gray (5B 5/1) and shale is dark gray (N3), T
327 5% |00 - fresh; medium strong; pressure solution features, 2
14 Ans g | sections of calcareous shale are 0.3-1.5 feet thick
e E - 142.2- 150 feet: no shale, all stylolitic pressurs 3
: % solution features - 470
§28 (201100 % ]
150 . = “
E - 150-160 feet: packstone with shale inierbeds, 3
= F IR3 — spacing varies fram 0.05-0.5 feet . 465
R ]
. - .
EIENES = L
’ : LIMESTONE (micrite) with calcareous shale 3
155 E{ interbeds; shale is dark gray (N3), micrite is .
E _L:E_b medium gray (N5); fresh; medium strong
1 % - 154-165 feet: calcareous shale ~30% of rock 3
3 48 - nass 5
330 EQ 96 E .
160 Ea— 1
E F IR3 % - 455
E j C 3
331 1.9 100 % -
165 = : - — 1
SHALE (calcareous) with interbedded micrite;
= shale is dark gray (N3), micrite is medium gray =450
= (N5y; fresh; medium strong; planar bedding; micrite
beds are thinly bedded (<0.1 feet thick); 35% 3
- 46 - micrite 3
332 X 91| F |R3 1
170 = 3

Boring terminated at 171.1 feet
NOTE A: Water level data

E Date - Depth (below ground surface) E
8/3 - 9.4 feet

Page 4 of 5
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Project Name and No.: NuStart - Beliefonte COL Project; 6468061299

AMACTEC WA

Witlian, Latteis & Assciates. I

ROCK LOG - Boring No. B-1035

= S o z |z, | E
£ =z 2i=z82]/s |55 1 8 T
HEEIEEH R R 5§
0 5] @ Slheisl2gle o] . a2
gl |nler|EB3oa |0 Lithology Remarks
8/4 - 11.6 feet
175+ 8/5 - 11.5 feet .
F =440
180+ _
i -435
185+ .
E -430
180+ 2
; - 425
195 - 3
E =420
200 4 4
' - 415
205 4 .
E - 410
210+ 3
7 - 405

Page 5 of 5



SOILLOG MFC_WLA REVISED BELLEFONT 02-21-07.GP.) WLA.GDT 3/13/07

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299
ZMACTEC WA SOIL LOG - Boring No. B-1037
o Wiklatm Lonis &
Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ HQ core (3.8") 1532329 N; 6289808 E 148.7 feet
Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) | Greund Water Depth | Date Started
MILLER {Ray) / CME 750 621.4 fest See Note A 6/19/06
Sampling Method Borehole Inclination Logged by Date Completed
Split Spoon/ HQ core Vertical A Tillery 8/21/06
Lr R A
g FlE b /Z’xf{g’/ﬁ /m T 77
& = |l & P o = A
= o t,.%} B8l=12 Reviewed by / Date DsC 3-3-¢ {
2 E 513 | @ =
Zlels | Be |Tg 3|2 & S 8
HEEE L R A R 55
'g S |5z 1852 2 & B2 sp14 Lithology o Remarks M=
CH CLAY, dark yellowish brown (10YR E
E 4/4), moist, stiff, sand and gravel
WOl (<10%}), few limestone fragments E A
'/S‘;T 1 19 and black nodules e
7 E
: 818.4 3.0
CLAY with sand, dark yellowish 3
2 /ispr| 3 38/ brown (10YR 4/6), moist, medium
/179 3 7 |16.8 19 stiff, some yeliow limestone E
§/ 5 fragments (<0.5 cm in diameter),
5 3 minorsand {<10%)}, occasional biack 3
nodules (MnQ), some mottling with
WOI yellow 3
g/SPT 5 [17.5 - 6 feet: becomes stiff with yellow 615
Er 3 6 and orange mottling and increases 3
a4 N the amount of black nodules a6 E
E CLAY, dark yellowish brown (10YR 3
3 SPT 3 731 4/8), maoist, stiff 1o very stiff 3
4 5 15 |24.8 i - 8.5 feet: slightly less black nodules E
7
10 3
spT] WOF - 11 feet. becomes yellowish brown 2.5 feet: sound of auger %610
E 5 25 9 (10YR 5/6) and very stiff icraping stone
Ed 12 5088 125 ,
E boos| GP Partially weathered rock; limestone
Yay fragments, gray, dry, freshly broken 3
15 6 e g07.4__ angular chips (1cm - 9 cm) . 146 | 3PT refusal at 14.0 feet.
2010 sontinuation of boring E
E lescription in rock fog. £
- 605
204 ;
=600
£595
30 E

Page
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ROCK LOG_MFC_WLA REV BELLEFONT 02-21-G7.GPJ WLA.GDT 312107

ZMACTEC

Project Name and No.: NuStart - Bellefonte COL Project; 64689? 298

W7 A

Wit Letis & A

ROCK LOG - Boring No. B-1037

Drilling Method Boring Location Coordinates: AL State Grid ({t) Total Depth
Hollow stem auger (8" OD)/ HQ core (3.8") 1532329 N; 628980.8 £ 149.7 feet
Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) | Ground Water Depth | Date Staried
MILLER (Ray) / CME 750 621.4 feet See Note A 6/19/08
Casing Size and Depth Borehaole Inclination Logged by Date Completed
PVC: 4.5 inch Q.D / 13.5 feet Vertical . A Tillery 6/21/08

//;/%/W 37 VTE

- ¢ 3 . ~y
= 3 = | = £ Reviewed by / Date D/C 3-1 3-a,
o = 2 S |55 | 2 IS
Zlsl§ ERE: 515 |£35 | ¢ 8
€121 8lals|2l2B <l |85 |8 2%
ol s | Ol x| S o|va 28988 2 Ko
o] 3 7] =l ipl=|2 ol 2o D . 0=
il |2ilni=sRS0lan | © Lithology * Remarks
TT1178T [AHWR3 E LIMESTONE (wackestone) interbedded with micrite | 14-383.5 feet: fluid
153 1.3 — and shale beds; micrite is medium gray (N5) and return good, milky white
) % shale is grayish black (N2); fresh to highly
i, 10, weathered; medium strong; micrite is very fine - 505
35 |53 - Er | W, 8- grained
£ 50100 R | Re - 13.5-14 feet: weathered and fractured rock zone 3
= -
E -
- 13.5-22.8 feet: micrite beds are 0.1-0.2 feet thick -
204 and shale beds are wavy and laminated to 15.6 -
i oo [, 10, P o feet and less wavy and thicker (up to 8cm) from a8
o | m T JSBfeetto228feet =600
3 g 149 g4 LIMESTONE (micrite) interbedded with calcarous 3
; 5.0 shale beds; micrite is medium gray (N5) and shale
—— is grayish black to dark gray (N2-N3); fresh; =
E Eann medium strong; micrite is very fine grained and
25 F Ir3 T R, 18, 8L slightly wavy; some wackestone lenses usually =
2 E St~ Ro <0.2 feet thick; micrite beds are <0.2 feet thick 25-40 feet: generally .
4 - - 22.8725 feet: discontinuous and wavy, shale beds fossififerous few slight
ﬁ are thinner ) bioturbated lenses 595
14|81 g6 o - 25-31 feet; shale beds very thin, wavy, with !
i 5.0 % g{%j;} Py, random styolites and rip. up clasts
30+ ——
nssi r
£ T B 15, P -
1, L5l oo =
2150 98 i Bi. 30, PI, >
K - % Si-Ro A
353 F |R3 E 3
Ba-—— L
16 |2jgs == 10 37 feet: Icite vug 0.2 feet 585
| 5.0 % L%Na . - 37 feet. sparry calcite vug 0. e
= [, 10, 3
40+ g \:‘\ilc Ra, Ti 3
£ : =~ 580
£ T
7 |32 o =
; == 1
45 - F |R3 % iEa 20, PI, '
m ggjn: rake = -
: % Bl 10. Pl =575
= 8 %8 95 ] im, 13 =
E . g Bj. 25, PL,
o, Ti =~
& Lt
— i 15,i R =
: Wa, Si-Ro|
20 % E" - 50-54 .6 feet: bioturbated zone of micrite -
| = 570
E 5.2 gl e
9 15p|'00 e Eﬂ 10, Py, o
- 2| Mo-Ro, Ti B 2
=4

Page 1 of



ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07,6PJ_WLA.GDT_3M2i07
Project Name and No.;NuStart - Bellefonte COL Proiect: 6468081299

#MACTEC WA ROCK LOG - Boring No. B-1037 |

Wiliism femis & Assciatey, I, (

= -
g & zZ | & £
S 1Bl 1 Elel JslE 2R3 5
- = o - = e ’a, 4—"-\
al 3} @ Sl Lol El28 2o o Lithol s
€l | ®|3|G|E- 30300 | O thology Remarks
el B e ep———r—
LIMESTONE (micrite) interbedded with calcareous
% shale; micrite is medium gray(N5) and shale is ]
k 49 : j, 15, Pl grayish black to dark gray (N2-N3); fresh; medium 565
10 1551 92 R, strong; micrite is fine to very fine grained with 4
E : : 0.05-0.4 feet beds; shale is very thin, wavy and
fﬁ 10,10 discontinuous 1
: il
ég, 10, no 59.1 feet: Unconfined 3
e b | - 55-62 feet: less shale, wavy irregular beds Compression Test L
’ 5.2 % - 560
: 31|55 (100 ] X
65 - F {R3 . _ ) ) 1
. /J - €5 feet: shale beds highly irregular, bioturbated, -
0, 60, Si, X .
= r 105, Mo-Hd] and discontinuous, chert nodule 555
T 12 |42 100 % 7 i i
5.0 e - 67.2-74.6 feet: shale beds are thicker with an 3
3 - average of 0.2 feet -
E -
% £8.95: Unconfined A
| = Compression T
70 Enas ~ 70-85 feet: sparry, calcite-filled burrows ompression Test -
1 -550
. 5.2 ==
13 £0 100 m—
| = |
753 F |R3 I; ]
1 % -« 75-76.8 feet: bioturbation - 545
314 [ 201400 = 1
; 5'0 %
I b - 79-79.4 feet: bioturbation E
3 = . 16, PLL - 540
E T IRa, poor fi
15 | 2 1100 e | [ ]
85- b = - 84.8-89.5 feet: less shale =
— - 535
= 4.9 :
; 16 50 100 ‘ >
= :
pr E .
80+ E 89.7-94.0 feet: limestone is medium to coarse
porgie] : =
E - rained
e - 530
2 47 34 400 . . . .
715010 e L s 9z feet: sparry calcite vug -
) % Sm, Ti =




ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 312/C7
Project Name and No.:NuStart - Bellefonte COL Proiect: 6468061299

ZMACTEC

ROCK LOG - Boring No. B-1037

] -
= (&) = &2
El 13| |2 REREE -
sl2|8la|2 5.0 B |25 |8 £
DIl @l =lz|65223E8a8 |8 Lithalogy Remarks u=
—— - 94.0-94.8 feet: shale rich zone 93.5 feet: lost fluid 3
o5 - F |R3 return momentarily
; " : 525
: 18 50 100 % 4
100‘ Ry e P S O A TR TR T e
% LIMESTONE (micrite); micrite is medium light gray -
T - to light gray (N6-N7); fresh; medium strong; micrite
: 5 . is fine grained with some sparry calcite filled 520
19 1% |99 % cracks; scattered shale laminae (1%) L
105 R3 E L
1 ] 515
E ) ——
A | ® b _ o ]
E = ] - 107.6-109.1 feet. micrite with wackestone; small,
T Esig go. ;L sparry, calcite-filled bioturbation 3
110- == o
% - 110.0-111.1 feet: fossiliferous 110 feet to bot{om of -
; =1y  [IMESTONE (micrite) inferbedded with shals beds: | POng: tost fluid return ¢ .
4 21 1580400 % Bl 10. 2. micrite is medium gray (N5) and shale is grayish !
; 5.0 T ) black (N2); micrite is very fine grained, slightly
(1] fossiliferous, with beds 0.1-0.5 feet (avg=0.2 feet); -
] g '3 | micrite to shale ratio is 70:30
: F |R3 ;
115 o i
T -505
22 3 b] - 4
E : == - 117.5-118.2 feet: shale rich zone
== - 118.2-124.6 feet: shale content increases with 3
T ﬁ depth, beds are 0.1-0.4 feet thick, wavy, S
1204 o bioturbated, with rip up clasts
= -
E Bj, 10, PI, :
k WG % SJ;LRD,' Op 500
23 T 100 S -
125 - FIR3| =5 ]
’ = T
) o | Bh2 P
- fvio-Ro.
‘;—_ﬂ‘j ‘gp poorf =~ 485
- i 1
24 —g £ E F 8 18, Pl . . -
L c % En ey 127.4-128.8 feet: packstone, fossiliferous
130+ s LIMESTONE (wackestone and micrite) interbedded L
$ - with shale layers; wackestone and micrite are
; 8 - medium gray (N5) and shale is grayish black (N2); 480
25 ) 36 - fresh; medium strong; wackestone and micrite are 3
4 : : very fine to medium grained; shale beds are wavy,
L - 1 { B 5. Wa, thin 3

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 Project; 6468061289

ZMACTEC WLzt

ROCK LOG - Boring No. B-1037

Willisr Lettiz & Asgexcizgs, loo,
= 3 > 1= =
g 2 2 S |55 |3 5
=lg|8lal8l&l_oBE |52 | % £
s S18/2|5|5|85|2/8/88 (3 58
al|l 31| @ . 1 IElYDE|28 20 @ e e
rle |22 |b &S5 R3ca | o Lithology Remarks
Ho-L T ISieRo, Ti 1
135- FIR3|
50 % -485
S == B o.P, ]
= §m Ti .
140 - . ;
- 140-145 feet: shale beds are thinner -
;: iy - 5 - 480
27 | g5 1100 % - 142.1-144.2 feet: bioturbation -
145 - F IR3 e [ [ S e
LIMESTONE (wackestone) interbedded with shale -
¢ x and micrite beds; wackestone is medium gray (N5)
el oo A9 and shale is grayish black (N2); fresh; medium 475
< 5.0 Bj. 10, .
28 Z?) 98 : Wa, SkRo strong; wackestone is medium grained with heavily L
E : bioturbated beds; shale is fine grained and thin with
| I wavy beds :
150- ' Boring terminated at 149.7 fest i
I NOTE A: Water level data - 470
- Date - Depth (below ground surface)
i 5/20 - 9.2 feet 3
5/21 - 14.3 feet -
E BI17 - 13.4 feet
155+ ,
; - 465
160 |
3 - 460
165+ 1
T - 455
170 - .
T - 450

Page 4 of 4



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

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

ZMACTEC

William Letus & Assocsues. nc.

SOIL LOG - Boring No. B-1040

Drilling Method

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

Boring 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

LAY 5-10w7

S = | =
Z 215
o3 g ) TG D .,
- g bé 5lz|g Reviewed by /Date DSC 5 g-aj ey |
K > 2 = = = =
Slele | Be|falS |22 B|Es S
|2l 2| g2|g8l 8| 8| 8|6 |EQ 35
dis| 5| 28|82 5|28 5| £ |38 ; b
N B3| oo |leEl =2 | 2|10 |5 |Ba2] ges Lithology 0.0 Remarks =
0 CL CLAY, reddish brown (5YR 4/4), dry
to moist, stiff to very stiff, trace
9 manganese nodules (~0.01 inch in
SPT 7 1168.2 diameter)
E 1 7 615
3 - 1.7 feet: becomes yellowish brown
7 (10YR 5/4)
SPTl 7 |es
3 8
53
{ /lser| ©
3 3 6 |18 - 6.5 feet: becomes moist in third 610
3 9 SPT sample
el T
SET 22 (16.8 607.4 9.5
10 3 50/6" CL CLAY with limestone gravel,
yellowish brown (10YR 5/4), dry to
3 moist, hard
=TV SPT at 11.2 feet did not
3 SET 50/0"| 0 advance. Driller broke 605
- 9.5-13 feet: limestone gravel is through with auger.
E 0.7 slightly weathered with white powder
— — =~ _coating and has sharp angular edges /1 SPT refusal at 13.2 feet.
3 Continuation of borehole
description in rock log.
152
3 600
203
3 595
25
‘ 590

Page 1 of 1



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

Project Name and No.: NuStart - Bellefonte COL Project; 64680612989
ZMACTEC ROCK LOG - Boring No. B-1040
William Letis & Associntes, Inc,
Drilling Method ’ Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ HQ core (3.8") 1532554 N; 629061 E 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
Casing Size and Depth Borehole Inclination Logged by Date Completed
HW: 4.5 inch O.D. / 13.6 feet Vertical J. Hoeft 6/28/06
= 3 o = |l | £ Reviewed by / Date PSC _5-9-07 P“Q/V i
g1l ol5lel ozl 1222 5
= B glE |EL 2 S
HEEIEIE G E R b
a =] D o SEliel=si(20 20 @ A s
glelR|S|dleFiSB3an | O Lithology Remarks =
10 LIMESTONE (micrite) with calcareous shale =
3 2.9 ﬁ‘,‘a. 81 Ti interbeds; medium gray (N5) and dark gray (N3);
154 1 |29 77| F |R3 esh; medium strong 3
o, 70, 14.8-15.6 feet: high angle fracture (70°) with slight
3 Wa, S, Ti :aining 1
3’,-;%,“ A 15-21 feet: shale is wavy, range of thickness is - 600
[Ti .01-0.1 feet with spacing < 0.01-0.2 feet
12|23 | FRs ]
’ .70 18.9-19.5 feet: high angle fracture (70°) with slight
20- s, taining -
SI-Sm, Ti 1
21-31 feet: shale is <0.01 feet thick with spacing
5 0.01-1.0 (average is 0.8) = 595
’ 3 ,g__% 100! F |R3 grsé,ggi, 21.4-24.2 feet: high angle fracture: 90°
4 i
{4242 L
25 eet
E 8], 25, =
Wa, SI, Ti
- 590
14 ‘—5"—% 90 | F |R3| L
‘ 29.1 feet: Unconfined
30+ Compression Test 3
- 31- 45 feet: shale bed spacing 0.03-0.3 feet, ]
Navy - 585
51 o, 75, 3
5 |so|1o0} F IRS e, . 33.5 feet: shale bed 0.08 feet thick with light olive ]
e gray (5Y 5/2) color
35+ z
. B - 580
16 |55/9 | F|R3 |
404 r
E 575
: 7 %_% 21 F |rR3 - 43 feet: rip-up clasts ]
48+ - 45-56.,5 feet: shale is 0.02-0.2 feet thick with ]
% spacing 0.05-0.3 feet
E - 570
188 ]
38 |g5[100| F |R3 :
50 - )
- 50.4 feet: shale layer 0.2 feet thick 50.3 feet: Unconfined
Compression Test s

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

ZMACTEC WLA

NCG
William Letis & Associates. Ine,

ROCK LOG - Boring No. B-1040

Elevation

(feet)

Depth (fe t)
Recovery / Cut
Discontinuity
Discontinuity
Description
Geologic Unit

In-Situ
Testing
Log

Lithology Remarks

«©| Run No.
% RQD

| Weathering

53 Strength

IU’I
(e
Q
o

P
o
T

55+

- 56.5-65 feet: shale is 0.01-0.4 feet thick with - 560
spacing 0.02-0.3 feet

4]
o

10 100| F |R3

e
[

60 4

- 555

EN
[{o]

63.2 feet: Unconfined
Compression Test

11 98 | F |R3

L
o
(=]

637 - 65-75 feet: shale is 0.01-0.1 feet thick with

spacing 0.1-0.6 feet, rip-up clasts

-550

(53]
(w)

12 99 | F |R3

\
o
<)

- 69 feet: stylolites observed
70+

- 545

1N
O

13 97 | F |R3

"
o
[}

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

=540

5N
[\e]

4 14 100| F |R3

>
i

-535

o
o

315

|
S
N
-

R3

o
N

=530

9]
N

16 100 F |R3

L
o
o

- 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 505
is 0.1-0.2 feet thick

Page 2 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

Wilisun Letis & Assuc

Depth (fe 1)

Run No.

% RQD
Strength
In-Situ
Testing
Discontinuity
Log
Discontinuity
Description
Geologic Unit

Lithology

95 -

| Weathering

3
g{g Recovery / Cut
©
[es]
Py
w

-tH:H: Lithology

Ul

—

&
=]

N

‘.

{s,]

o
(=]

|."“

N

o
[=)

S

[o4]

o
e}

l.‘”

[{v]

o
©

- 96 feet; rip-up clasts

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

Boring teminated at 120 feet

NOTE A: Water level data

Date - Depth (below ground surface)
5/12 - 13.7 feet

5/14 - 11.2 feet

6/28 - 9.0 feet

6/30 - 14.4 feet

7/5 - 9.0 feet

7/14 - 7.2 feet

7120 - 16.0 feet

ROCK LOG - Boring No. B-1040

Elevation

(feet)

T




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

Willinm Letus & Associates. fne

ROCK LOG - Boring No. B-1042

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Rotary Wash/ HQ core (3.8") 1532375 N; 628931.2E 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 Borehole Inclination Logged by Date Completed
HWT / 20.6 feet -60 K. KRUG 7/10/06
- A =007
= = . > |2 | E Reviewed by /Date  DSC 5-9-Q7 Rev. |
o =2 £ 2 |28 | 2 5
sl 2| 8g|2|58|-8 Bt |25 |2 S
Bls|8|=|5 825288558 |3 A 28
Il |=|2|3|=285B6398a | o Lithology Remarks =
E 1.5 CWIR1 = LIMESTONE (micrite) with interbedded calcareous T E
T 195| 0 |to \iOJ - shale; micrite is dark gray (4/0) and shale is very Boring is angled at 60° ¢
— SWnaR3 = | dark gray (7.5YR 3/1); completely to slightly .1 from horizontal. Depths
25 1 \weathered: weak to medium strong; predominately | | Shown are distances
= \soil and wackestone fragments /| along the axis of 600
1, 25| s [swlT o LIMESTONE (wackestone) with interbedded g””’“gaEt'e‘éatt'O“S,maY ]
; 5.0 R3 - calcareous shale; wackestone is bluish gray (5/1) ertqsel d'ot SIS
= and shale is dark gray (7.5YR 3/1); slightly ‘[’)“1 ez . ‘S.tancesl- 3
E o weathered; weak to medium strong m':g:ﬂrmnlf %tang g
= Iati ? g sharle 3
T LIMESTONE (micrite) with interbedded calcareous ;‘i .as N2 D BEEElS :
30+ ) shale; micrite is dark gray (4/0) and shale is very : . ) 3
i o= B 50, dark gray (7.5YR 3/1); fresh; medium strong; shale 22.5-27 feet: good fluid £
3 |47 g4 L | T ealdte is 0.01-0.3 feet thick in irregular layers with retun . = 595
i 5.0 C | oated beddings spaced 0.1 feet apart ge-]tfri feet: poor fluid 3
: o Al _328-33.1 feet: shale bed 29-40.5 feet: calcite £
F |r3 25 - 33.1-34.0 feet: packstone bed infills present 3
L1 =
35+ T
1, |52 = 3
4155 10C T
E : =- - 36.4-40.0 feet: shale beds are discontinuous and ;‘590
. _ become irregular; rip-up clasts £
[ 1
- - S
]
40+ o |
. = LIMESTONE (micrite and wackestone) with E
5.1 -
5 g-a 10C e interbedded calcareous shale; micrite and =
’ —: wackestone are dark gray (4/0) and shale is very
4 LT dark gray (7.5YR 3/1); fresh; medium strong E 585
- - 40.5-42.5 feet. bioturbation in shale, calcite very
F |R3 = common E
; C T 4
45 :: E
i 5.0 - E
6 | g5 |10C - :
J 5.0 :: 3
£ ]
- ?580
T 49 feet to bottom of E
=0 = - 50-90 feet: consistently spaced shale interbeds, ggrzn?éer\tl‘o‘jl;gggg;uerg
& 5.1 o irregular shaped, some diffuse boundaries, Cdmpreésion Test E
37 |gg|oc - moderate amount of rip up clasts 3
[ 1
d -~ B
= =
1
— F |R3 _-; 5—575
55 - - 3
E 5.0 ":
8 |5g|'0C - 56.1 feet: Unconfined E
; : SaE Compression with
E - Stress/Strain Test
£om £
=
- E
60 - o E 570
-
k: 5.1 L] -
g |F=110C -
12 ]50]™
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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: 6468061299

AMACTEC Wz

William Lews & Assoviates, Jnc.

ROCK LOG - Boring No. B-1042

5 o=
. 3 =
g = g £ %5 |3 5
=g = = 51|s o B8 = "5_ = =
= [i &) B = | = !9 3B [a) 8 (q.'; Lithology Remarks g
£
[ ] E
—1{ F |R3 e
65 < - X
= 65.1 feet: Unconfined  E ;oo
k; 5.0 - Compression Test
10 50 100 == 3
i . e =
= [ ] E
= E
_ ax
- E
70- o
e 3
. - :
11 281100 g 560
: . [ I
[T 24
E ]
—1{ F |R3 T -
=
75+ - E
[ 1 3
312 (29100 = 3
5.0 - 3
- =555
1 E-
— 1
- E
80 = . 3
- - 80 feet: rock becoming strong E
4.9 5= 3
13 | =51 98 3
3|50 g2 3
e 550
—1—1 F |R4 - 2
85- = |
[ E
5.2 -
3 14|5% 100 == 3
- E
£ L1 E
-
— - & 545
- £
90 - - 3
- E
E - E.
15 g—% 100 - - 91.2-91.8 feet: shale is massive and interwoven
T ' : with limestone present only as rip up clasts E
: = LIMESTONE (micrite and wackestone)
—d—1 F |ra _ interbedded with calcareous shale; limestone is 3
- bluish gray (5/1) and shale is dark gray (7.5YR - 540
95 - - i 3/1); fresh; medium strong
t e - 92.7-94.3 feet: packstone with shale interwoven E
16 5.0 100 - as thin wisps; calcite infill and replacement
d 5.0 7 | | common, vug infill i
- i E
. o =
]
100 - N :- i
C == £ 535
I 5.0 ]
3171550 100 = L
_ L] ——

Page 2 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: 6468061298

AMACTEC LA

William Leuis & Associates. inc.

ROCK LOG - Boring No. B-1042

55 -
s (&} 2 |2 =
Bl 1511 8lel JaE |22 |3 5
[+ [ = = |8 | © =
olg| & | =2 (a2 35B3a8 | & Lithology Remarks mE
I - E_
i F |R4 3
105 - _
51822100 =530
110 o, 70, 3
50 a, Ro, Ti E-
19 | £ 1100
5.0 =525
. - 112.5-113.4 feet: packstone with wispy shale E
F |Ra B | layers
1154
1 50 g
; 20 50 100 )
E =520
120 3
T 51|50
21 53 100 F |R4 —
E =515
1953 Boring terminated at 124.3 feet. =
NOTE A: Water level data
= Date - Depth (below ground surface) £
i 7/9 -15.8 feet 3
7/11 - 15.1 feet E
7/20 - 13.2 feet
=510
130+ E
135+ = 505
140 - —
; 500

Page 3 of 3



SOIL LOG_MFC_WLA REVISED BELLEFONT 02-21-07.GPJ WLA.GDT 3/13/07
Projzct Name and No.:NuStart - Bellefonte COL Praiect; 64§ 061299

ZAMACTEC WL

SOIL LOG - Boring No. B-1043

Drifling Method Boring Location Coordinates: AL State Grid"E Total Depth
Hollow stem auger (8" OD) o 1632423.8 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 L.ogged by Date Completed
Split Spoon Vertical _ K KRUG 6/7/06
s =T | ] Dol 37V
£ £|§ ’
=3 =2 . 2 130
= @ ﬁ_;f Blz|2 Reviewed by / Date psc % 13 07
£ i % S & = g > | 5
siel o | 2eleg Q| |1 8 S5 T
BIE|E| 85185/ 818|258 ]
g El &1 582812152183 82 6237 Lithology o Remarks W
SR :
,.,Q. GRAVEL (FiLL) Drilled to test for concrete. £
o A * SPT 1 blow counts not
ISP 2.4 -:-“- recorded due to rig geologist
R bty 5207 29 | omission
ERl Pi] 10/0 1.2 MLCEMENT/CONCRETE /L.E_L. Rocks encounterad. :
E L2 Drilling terminated due to concrate 10 blows at zero & 620
encountered at 2 feet. Relfocate to advancement
E B-1043A. 3
52
E 615
104 !
£ 610
: 605
204 -
E 600
253 3
3 = 585
& - 1 of

Page



SOIL LOG_MFC_VALA REVISED BELLEFONT 02-24-07.GP. WLA GDT 31307

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

ZMACTEC

Witlissn Letiiz & Asseciaies, os

| SOIL LOG - Boring No. B-1043A]

Drilling Method Boring Location Coordinates: AL State Grid (ff) Total Depth
Hollow stem auger (8" OD)/ HQ core (3.8") 1532424.3 N; 6287568 E 75.6 feet
Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) | Ground Water Depth | Date Started
MILLER (Ray) / CME 75 £22.2 feet See Note A 6/6106
Sampling Method Borehole Inclination Logged by Date Completed
SPT Vertical  K.KRUG 6/8/06
7 27
E z1z Y A
o3 « E—: \E, Z R R B
=l 2|8 5|2 Reviewed by /Date _DSC  5-13-Q7
gl | Z1 28| |5|5]|% 5
clole | Be|ExlC |2 8| 5|85 s
218 2| 52183288 |5|38]|F0 £%
2IEl E| 22180 %8| 8|28 |=o 2 g
DB S| SsidEl2 | E|B|E |82 6322 Lithology 00 Remarks =
U3 2 CH CLAY with sand, dark reddish brown -
E . (2.5YR 3/4), dry to moist, hard, few
1 Jepyl 8 ALEorganics — L
EVaN 4 112 CLAY with sand, yellowish brown
/ 3 (10YR 5/4), moist, medium stiff to E
E stiff, few large gravei clasts 3
I eer] 2 36/ | v |
/’ 2| B | 18[17.41° 0 1GSZ) 3
5 g
5 .
B8 . B0
SPT 8 CLAY with sand, strong brown 2
3 7 1185 (7.5YR 4/6) to yellowish brown 3
o] (10YR 5/6), moist, medium stiff to =615
very stiff :
E - 6 feet: becomes yellowish brown 3
ER; 2 o (10YR 5/8) 3
i / SPT| & l4g5| 30 | 73/ |GSZ - 8.5 feet: becomes yellowish brown E
14 5 47 | H (10YR 5/8) with few manganese 3
103 ; nodules E
SPT 4 - 11 feet: becomes yellowish brown -
i/ ETl o |24 (10YR 5/8)
E4 11 water level measured at 12.5 £610
w feet (6/8/06) £
3 ST - 13.5 feet; becomes dark yellowish ]
6 10 so7.7_ brown (10YR 4/6) 145 | SPT refusal at 14.5 feet. E
153 10/0" ROCK FRAGMENTS, limestone Advance auger to 15.6 feet.
E sose  slightly weathered 158 1 Continuation of borehoie £
E description on rock log. E
~ = 605
204 3
E = 600
3 =595
30 E ;




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

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

ROCK LOG - Boring No. B-1 043}\

Z
AMACTEC WA
Wil Letiiy & Assexintsg. fue.
Drilling Method Boring Location Coordinates: AL State Grid (f) Total Depth
Hollow stem :auger (8" OD)/ HQ core (3.8") 1532424.3 N; 6287568 E 75.6 feet
Driling 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
Casing Size and Depth ‘ Borehole Inclination L.ogged by Date Completed
PVC: 8.63 inch 0.D / 15.6 feet Vertical K. KRUG 6/8/06

o e FTEE

= e [ Y
= o PO . = Reviewed by / Date DS C 2 {(2-0 /
2 = £ 2 |25 |3 <
=l 81 Bla|8|€l ofdE €8] 8 =
21z z|c|s/228<5 |55 | & P
2151 81T o |8i2R_ |8l 2 ] ol
Ble |||z 52858388 |8 Lithology Remarks -
E — LIMESTONE (micrite) interbedded with calcareous .
; . shale; micrite is light gray (N7) and shale is dark
gray (N3); fresh; medium strong; shale is 0.1-0.2 good fluid return -B605
41 1% |g3!| F |r3 feet thick, spaced 0.05-0.3 feet apart; calcite vugs -
5 prasent
= ]
20+ ; 1
o sy
£3Ea Sm.Ti -
T i - 600
3 212 |100| £ |R3 T - 22.6-29.0: shale is 0.01-0.09 feet thick with
5. A spacings of 0.01-0.1 feet
25+ ] :
T - 595
43|82 o
3 50 ol F |R3 Em—n -
3 % - 29-38.4 feet; shale beds increase in frequency, T
30+ - 0.1-0.2 feet thick with spacings of 0.05-0.1 feet 3,
: o] - 30 feet: fossilifereous zone {
e
3 l % [/3\2_;‘2& . - 590
{4 3_( 81 F |R3 b Sm-S1. Ti !
; 2 S
: 34-75.6 feet: good fluid &
355 return .
; B
)
: - 585
5.2 ‘
q 5 5| B F | - =
: <Y = oo, 20,
r—}| Wa Sm. . q 1
40 4 ] | [T - 39.4-50 feet: shale beds increase in frequency,
% 0.1-0.2 feet thick with spacings of 0.05-0.1 feet 3
; S -
oo g \ - 580
16 5—5 100) F IR3 E Bb, 18, - Spar-filled vugs
g Wa, Ro, Ti 3
45 E 3
E % .
; 0 T | floes, 578
b4 7 —0 100! F IR3 _% / Wa, Ra, 7 i 3
- i i X
= % - 50-60 feet: limestone changes to wackestone,
= — very fossil rich X
P
E - 570
i8 |4 oalF |R3 :
3.0 - lis, 70.
E . / Mz, Ro, Ti >
el 4
Sk ==




ROCKLOG MFC_ WA REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07
" Project Name and No.: NuStart - Bellefonte COL Proiect: 6468061259

ZMACTEC

Witham Lenis & Assaciates, ing.

ROCK LOG - Boring No. B-1043

= ey
= O = || &= =
8 1zl 18l = 283 5
E= > o s io|z2 o = €2 © T =
85| 8|2|5 83525488 | ¢ 28
ClElel=|2 |55 E888 |8 Litholegy Remarks H=
=
E % - 565
9 |5 [100| F [R3 I T Bb, 10,
e FD | ©Wa, Sm, -
o |
e E - 80-75.6 feet: shale increases in frequency, T
E % 0.01-0.2 feet thick with spacings of 0.05-0.02 feet L
1 = - 60-75 feet: fossil-rich bands become common - 560
10| 1100| F |R3 % S
i = ]
65 - b :
; [T Fien20, | B
% Wa., SI, Ti 5
: Eane - 555
4.8 == tosei ,
11 50! 96 F |R3 —— - 67.8 and 68.6 feet: fossils present in bands 1-2 >
Ew—n fest thick
- T
7 % :
== i
5 [ -550
12 |2 |100| F |R3 g 2
C [ lBs. 5 wa, - clay-filled fracture ]
75 x| S, Ti Y ]
< Boring terminated at 75.6 feet 2
E NOTE A: Water level data 545
Date - Depth (below ground surface)
E 6/6 - 14.0 feet 3
i B/7 - 12.6 feet 1
80+ 3
E - 540
85+ L
F: -535
90 - 4
¥ - 530
95 - i,

e%]
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SOIL LOG MFC_WLA REVISED BELLEFONT 02-21-07.GPJ WLA.GDT 313107

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

WZA

AMACTEC

Drilling Method

SOIL LOG - Boring No. B-1044

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

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

Split Spoon/ HQ core

Boring Location Coordinates: AL State Grid (ft) Totzl Depth
1532399.8 N; 629086.6 E 76 fest
Elevation (Datum NAVD 88) | Ground Water Depth | Date Started
618.7 feet See Note A 6/6/06

- T {.ogged by Date Completed
| Vertical A. Tillery S

TR G 5777
e = ERS b Gy
= o T,ﬁ ] 2 Reviewed by / Date . ... ch 5-13 C/
3 5 @ 2 = S = =
e 3 = - 3 =
Slel o Be|Ea S| 2|8 | 8|85 2
BB 252182 8|8 5|38 23
DIElE| 28|88 s |2 | £ 2|50 ” 2o
B 5 | SojeEl 2 E1 0] 5102 gy Litholagy - Remarks =
04 on organic CLAY. reddish brown (2.6YR
4/4), dry to moist, stiff 3
3 X r
_/S}:T 7 18 187 20 3
9 CH CLAY with sand, strong brown £
E (7.5YR 5/6) to yellowish brown =
E (10YR 5/8), moist, stiff to medium E
S E] . stiff E615
E SET 2 |18 19.8 i‘. GSZ - manganese nodules are up to 4
o 5 =t mm in size £
: ;8255 3
E ; CL CLAY, dark brown (7.5YR 3/4), moist =
/ 2 //f to dry, medium stiff, few fine sand 3
/Sm’5 18 . et 8B E
el 3 a . CH CLAY, yellowish brown (10YR 5/6),
E %‘ moist, medium stiff, black £
. 810.7 i ’ 80 | Auger refusal at 8.0 feet. 3
= [SPTI40/1" | O \ manganese nodules ' SPT refusal at 8 feet with £
E 4 blow counts of 40/1". =610
Continuation of borehole E
10_5 description in rock log. ¥
3 - 605
154 1
3 600
20 ?
3 595
25
|
= | £
: =590
303 A — -

Page 1 of 1



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

AMACTEC

ROCK LOG - Boring No. B-1044

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD) HQ core (3.8") 1632398.8 N; 6290866 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 L.ogged by Date Completed
PVC:4.5inch O.D/ 8 feet Vertical A. Tillery 6/7/06
o
e 5
= 3 > 1> | = Reviewed by /Date _ D3 < 3~[3-07
& = £ B2 BB |2 5
=8| 2lgl 2 8l-2/5F |EE | B T
Plrelelelz|Blse3 88888 Lithology Remarks =
=m - LIMESTONE (wackestone) with interbedded shale 510
; i 5. W, wackestone is medium gray (N5) and shale is . .
2.7 Ro Driller usin
10- 1 58 82 |SW|R3 g .10, Wa, grayish black (N2); slightly weathered; medium recircu}atin% tank -
Eam «-%P]cgu o strong; shale beds are very thin (1 mm-3 cm) Series 2 drill bit 550 psi
Fe . down-hole pressure.
3 h Fluid return is good 3
g a,;. ﬁg, Py from 8-61 feet. 3
; : I-R
2 % 84 [SW|R3 % - 3 1, P 505
. g i, 10, Pl :
= o Rod drop of <=1 footat £
1B}, 0. Pl . ) 15.2 fest
g o - 16 feet: weathering decreases to fresh 3
E j, 0. Wa, - 16.4-18.1 feet: beds are planar and not wavy
P 0, Op -
E 5.0 e L d
33 |5p|100| F R3] Em| ground -18.5-18.9 feet: fossififerous 600
{
20 - % ‘1 15, Pl 1
S m, Op, A ST A sy T T T T T T T T e 2
E | plained LIMESTONE {rnicrite) with interbedded shale;
—— S{;E%]W&A micrite is medium gray (N5) and shale is grayish 3
E b | OB s, Pl black (N2); fresh; medium strong; laminated shale;
3 T Em bicturbated 2
4 211400 o | 10 P '
§ 50 Re, Ti - 595
e BHTY : BHTV analysis was i
F |R3 e conducted over the
g length of cored section &
2 5o b A | LIMESTONE (wackesione) with inferbedded shals; ]
s St ot . . . A
3% igp(100 L] wackestone is medium light gray (N6) and shale is 530
Fr [ e grayish black (N2); fresh; medium strong: shale
30+ % 2, Re, Ti interbeds generally wavy and laminated 1
E ] |_|
] e, -
E 4.8 E “siRo
6 [g5l9s = | Bito.sm - 585
== [ 4
35+ :ﬁ:
F |R3 % -
: = ]
5.0 == ]
| 7 EQ 100 g B - 580
7 | B 10, Sm
40 - g PL Op
RE—— 3
& -
e
15 [80]400 % :g{ﬁg?} - 43-46 feet: very fossiliferous 575
E 5.0 FE-T g 15, P °
T | Isire, Op
45 - seuwl i~ 10 P
£ FRa, Op
o] 3 A DF ] b e e o e o e e e e e e e e e
IR gl pon [IMESTONE (micrite) inferbedded with thin shale
= g Bi. 15, L, layers; micrite is medium light gray (NB) and shale B
2 Si-Ro. Op is grayish black (N2); fresh: medium strong; ]

Page 1 of 2



Project Name and No.:NuStart - Bellefonte COL Proiect: 6468081299

ZMACTEC

ROCK LOG - Boring No. B-1044

Williasmi Letits & Avwoniare, Jnc

= =
e (&) b .27 =
:}9’ - = E 55 5 =
Cle|Ela|E|5l.e{BE |52 |2 5
Sl T89S |5|E188/21B488 % 5]
o 3 O @ | = ol S23 2w @ ’ o2
Fle| R |2|lajlefjSnSon |0 Lithology Remarks
g 211100 T occasional shale beds, wavy, laminated and 1
; 5.0 == B bioturbated . °70
504 % SiRo - 48.8-49.8 feet: fossiliferous packstone -
E m A 3
1015827 ]
F10 1509 % i, 0, , . 565
] pwa,{smo, - frequent bioturbation throughout ]
< 7 {_Yossils
55 % E{ F:D: Pl
-Ro =
F IR3 [ S\J,a 1% 3
E : hoti - 56.8-60.2 feet: shale decreasing
E 5.0 - 2}. 10, F;i, 1
a L 1 —8m, no fit
: 11 50 100 =Ty | B 5 Pl - 560
z Sm-Si-Re :
60 - 4
—— 3
T 61-66 feet: jost 25 {
i % galions of fluid return
i b= [ Bi. 10, Pt 3
5 A EAsm, O
112|538 T | boarr 555
——— L8, 20, .
65 = | Boie ]
= Wa, o fit - 3,
i) s e 66-76 feet: fluid return
. b | @i 10, PL is good.
; = | PR ' - 67.3 and 69.1 feet: abundant chert -
13 51 101 g - 68 feetl: recovered core (68 feet) slightly exceeds - 550
E 5.0 cored section (67.8 feet)
70 memw -
== o !
— LIMESTONE (wackestone) interbedded with thin
= shale layers; medium fight gray (N&) and grayish r
biack (N2); fresh; medium strong; some styolite 3
3 50 features
| 14 50 1] F |R3 545
PVC: 4 inch O. D.
1755: installed after drilling for
BHTV test ;
Boring terminated at 76.0 feet -
k NOTE A: Water level data 540
E Jate - Depth (below ground surface)
318 - 9.5 feet 7
80 -
d =535
85 - ;

Page 2 of 2



SOILLDG MFC_WLA REVISED BELLEFONT 02-21-07.GPJ WLA.GDT 313107

Project Name and No.: NuStart - Bellefonte COL. Project; 8’4@8081 298

AMACTEC

Witisast Leteiy & Aseomantos, bc.

SOIL LOG - Boring No. B-1045

Drifling Method

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

Boring Location Coordinates: AL State Grid {ft)
15632482.4 N; 628986.7 E

Total Depth

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 Spoon/ HQ core Vertical J. Howard 67106

St " 30T

o' —— ==
= IR
5 ¥ =] =2 I
5 8 vé HERE Reviewed by / Date DSC 3-13-0Q7
k) > 2E 5| 5|3 ’ 5
clele| 85 iEg S 2|2 | B|8n s
SlE| B 82|88l &8sk 2|E3 58
@ E =0 |8 & 8 & £ | BR . K
D3 S 5282|218 2|82 ams Lithology A& Remarks e
& 77 o CLAY, strong brown (7.5 YR 5/6), 3
/ dry, medium stiff to hard (Fill) 3
3/ SP | 3 |18 j22.0| GSZ g
2 =620
1 fispr] 2 % - 3.5 feet: becomes strong brown ‘
/75 5 |18 % (7.5 YR 4/6) 3
E 7
52 % ,
/ 5164 8.
i fser| 2 41 i CL sandy CLAY with gravel, strong 3
_:/ 3 18 | 18 |10.7 21 GSZ 7 brown (7.5YR 4/6), moist. hard (Fill)
20 % =615
3 c Glg('3"“5‘71_KY_ ”h*_d——(ﬁ_h—““b“”wvia* ]
3 | <) Z CL with sand, reddish gray brown £
Si 4 |18 (2.5 YR 5/1) to light reddish brown £
8 . (2.5YR 7/4), stiff, moist, few gravel 3
105 ,;; ,,, (Residuat Soil) 3
E 2 511.4 11.0 3
) ¥z, cH CLAY, yellowish brown (10 YR 5/6), E
_/ Sz 10 | 18 V//% dry, very stiff (Residual)
11 % £610
-
ng B |18 |23.4 110/ Gsz % £
14 | / 4
15 / - 15.0 feet: limestone gravel 3
N, 7 / 3
: s_ri=1 A / :
7 / = 605
TEPTI50/1" O / HRE 28 uger SPT refusal at 18.5 3
3 -3 eet. Continuation of boring ¢
fescription in rock log. E
20
: 600
25 ;
E - 595
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; 6468061299

Wiilione Letiie & Axsochates, .

ROCK LOG - Boring No. B-1045

Dritling Msthod 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 B8/6/06 °
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

(:/I' & R d i B
'Z’//Mw i ad
-— f'} Fe
= S 2 |z z Reviewed by / Date DSC 3-13- Q?
8 < g £ |5 | 5 i}
sl 8|al2|8l o8 |52 3 =
£ S | 218 &E T
sl E18|2|5|5185|2|5.18% |2 53
clg | &i=i2lgicel=8888 | & Lithology
Z | | BlE-|S B ao e
3 E LIMESTONE (micrite) with shale beds; medium
. 2.7 g2 |MW| o Frr light gray (N6), slight to moderate weathering, T
20+ 2.7 to E o moderate strength; shale beds are thin to X
SW g fsignificant moderately thin
1 1 Kiscontinui 4
1 g A | -1B.5-26.1 feet: shale beds are 0.1 feet apar - 6500
- HW 1 ~
2% |4 R3 %
25 it Ea=
. I ==
] - 26.1 {feet: shale beds 0.1-0.4 feet apart
; g - 26-30 feet: small calcite crystals observed - 595
7 5 s L
3 |7 |100] F R4 -
i = !
<0t BHH% BHTV analysis was -
3 e conducted over the
E § fength of cored section ¢
- 590
j: 4.9 30 g 32.7 feet: Unconfined 1
24075179 5 R4 n= Compression Test
T 3
35+ % ]
| 3 % = 585
35| |00 p|Ra g
- =
404 o 3
E % - 41-46 feet: shale beds are irregular with small -
2 g | amounts of bioturbation and relic shell fragments
5 - 580
| - sw == 2
36| 51100 ) F|R4 ==
= = ]
:% - 46 feet: rock becoming fresh; strong =
; P -
i =575
{ -
7| % |100] F R4 mam -
rﬁI - 45-58 feet: shale beds are moderately thick to -
50 4 e moderately thin 0.1-0.3 feet apart and irregularly
mmm shaped 7
- Ea—.
=5 - 570
- T
38 |21 00 F IR e -
) T =
4 Ew—=
55 1—‘_{ -
E £
: 25 - 565
1 lso =

Page 1 of 2



ROCK LOG_MFC_WLA REV BELLEFONT 02-21-07.GPJ WLAGDT 3/12/G7
Project Name and No.:NuStart - Bellefonte COL Proiect: 6468061299

ZMACTEC WA

Wifiium Lewis & Ay

ROCK LOG - Boring No. B-1045 |

£ =
3 2 2 ‘g 'z:{ 5|5 =
SlelBlalElsl.olBlE |52 |2 2
= (z2 8l |g2 | D W
2| S 18| 2|5|5 8528188 | 2 i35
o o @ sliaol=|2o 20 Q : Ui
© o ES - I N =g I ] et (0] Lithology Remarks =
4 9 (507891 F R4 bam - 58-61 feet: shale beds thin to very thin with 58.6 feet: Unconfined :
spacings 0.2-0.4 feet ) Compression with 3
60 - i 59 feet: small caicite crystals visible Stress/Strain Test 3
: ; - 61-64 feet: shale beds moderataly thin to very thi -
E - with spacing 0.2-0.4 feet apart 560
902 [100|3WiRs 1
' : - 64-75.1 feet: shale beds moderately thick L
65 — ]
: : E e ]
; - 66.8-68.5 feet: fossififerous layer 555
1. 0s | 22 _
11 5 |100] I |R4 S
7 : (T T .
70+ B ]
i . LT - 550
12| |100] £ |R4 — A
E % PVC: 4 inch Q. D. -
75 - = - installed after drilling for
Boring terminated at 75.1 feet BHTV test
E NOTE A: Water level data - 545
E Date - Depth (below ground surface) .
£ 6/6 - 16.3 feet
7120 - 16.0 feet -
80+ 1
T - 540
85 - L
1 535
90 - £
| - 530
95 - ]
E - 525

Page 2 of 2



SOIL LOG_MFC_WLA REVISED BELLEFONT 02-23-07.GPJ WLA.GDT 3113107

Project Name and No.: NuStart - Beliefonte COL Project; 64&%8\081299

ZAMACTEC WA

Willmits Lots & & Asmanates, bic.

i

SOIL 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") 1532622.2 N; 6289956 E 120 feet
Drilling Contractor {Driller) and Rig Elevation (Daturn 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 Tillery 6/26/06

Ay olown” 57877

& T &y, e .
= P o8 Bl e Reviewed by / Date DSc 3-13-07
g | 2| es 553 o 5
Zle| e | Be xS || 5|85 =
el e 82|82 s8|8 5|35 |53 5E
Sicl 5| 22188 8| 1| =5| &89 - o
CIZI S I 52l | B8 F|82 TR Lithology o Remarks =
a E CH CLAY, yellowish brown (10YR 5/6) to £
E brown (7.5YR 5/4), moist, medium 3
SPT WOR stiff, very stiff, and stiff, trace gravel 2
3 / 3 7 and manganese nodules (Residual) 3
4 3
- SPT 4 5¢ % - 3.5 feet:. color changes to brown
/ 5| 8 | 132313 |esz (7.5YR 5/4) =615
12 ) £
54 E
g 3
_/ SET 6 {13256 SBE Gsz - 6.5 feet; slight color change to
o] strong brown (7.5YR 5/8) 2
3 3
SﬁT 4 195 - soil contains gravel and becomes =610
10 8 greenish/grayish brown (10YR 5/2)
£08.2 11,0 2
I=SPTaA112h 2 8.l GW | sor.r  GRAVEL with clay, yellow, very 11.8 _SPT refu;al: advanced 2 ‘
E 5 \ dense, possible weathered bedrock ] inches with one blow 3
o followed by zero 2
E advancement after 10 blows
E Augered to 11.8 feet and 3
washed hole to 12 feet. :
E Continuation of borehole £ 805
is 3 description in rock log. E
£ 600
204 3
E - 595
25 1
E =590
30-= Page 1 of 1




ROCK LOG_MFC_WLA_REV BELLEFONT D2-21-07.GPJ WLA.GDT 312/G7
Project Name and No.:NuStart - Beliefonte COL Project; 6468061299

W A ROCK LOG - Boring No. B-1047

ZMACTEC

Witlam Lenis & Assiniates, fnc,

Drilling Method Boring Location Coordinates: AL State Grid {ff) Total Depth
Hollow stem auger (8" OD)/ HQ core (3.8") 1532622.2 N, 628995.6 E 120 feet
Drilling Contractor (Driller) and Rig Elevation (Daturmn 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 l.ogged by Date Completed
PVC:4.5inch O.D/11.6 feet Vertical A. Tillery 6/26/06

My bl 31¥0F

e y T~
Z a o > |2 | E Reviewed by / Date Drc¢ 3-12~a7
A I £ e =1 |22 | 2 E
£12)8/6|2|2\28 85 |88 | 8 e
sl s el x| Blolowl 2l%q 80 o AR
Q) 2 ] o = Loz s 20 @ 5 uie
x| X |2 |6h|ER 55500 | 6 Lithclogy Remarks
g LIMESTONE (micrite) interbedded with thin shale {
- beds; micrite is medium gray (N5) and shale is
E 3.0 SW w0 grayish black (N2); fresh to slightly weathered; Fluid ret d -
31 (35[0 F 3 % &Qi‘o‘ medium strong; shale interbeds are wavy, irregular th‘r‘lagug;ﬁ:tf?dgi?ﬁng of
i = | poor fit and occasionally grade into thin wackestone boring - 605
15 % intervals 3
i = - 16 feet: rock becomes fresh
5.0 :
7 p—%3-4
32 55/100| F IR3 %
T -
3 = TS - 600
20 % 1
33 50 100 %
: = - 595
25 FIR3| F=5 1
T 5.0 = "B 10,P
o j. 10, PL, -
34 509 % S T
E % - 580
e b - 30-42 feet: increasing shale content -
= B
3 5 |5p|100 % -
E o] -585
35 F |R3 % -
mamn
E 5.0 — 2
38 575|100 g i, 10. P,
] 51-Ra, Op -
: % L - 580
: .15, Pl
40 1 | e -
Emwn
37 |49 gq % -42-50 feet: generally very little shale interbeds 7
E 5.0 = =
=
- - 575
45 FIrR3| B .
: =
2.0 : -
38 [2glw00 £ w
i % =570
50 e -




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

Project Name and No.:NuStart - Bellefonte COL Project; 6468061289
AMACTEC ROCK LOG - Boring No. B-1047
i Witiam Lecis & Associanes, i,
Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ HQ core (3.8") 1532622.2 N; 6289956 E 120 feet
Drifling Contractor (Driller) and Rig Elevation (Datum NAVD 88) | Ground Water Depth | Date Started
MILLER (Ray) / CME 750 618,2 feet See Note A 6/25/06
Casing Size and Depth Borehole Inciination Logged by Date Completed
PVC: 4.5 inch O.D / 11.6 feet Vertical A. Tillery 6/26/06
s /;"/j / Ly Vo A;fél
LY e 2 T
e ) 2 -~
5 3 z |2 E Reviewed by / Date Drc 3-(7~a7
o > 2 =z |SE | > -
Slel5lald|lsl_ob £ €2 | 2 2
Ble |2 x|z Bled3B988 | S Lithology Remarks u=
E LIMESTONE (micrite) interbedded with thin shale -
e beds; micrite is medium gray (N5) and shale is
E 3.0 SW LA grayish black (N2); fresh to slightly weathered; Fluid retu d -
3713019 |wor|R % '?jv’aj%m; medium strong; shale interbeds are wavy, irregular thl’C:Ug;ﬁOL? d%ﬁfi)ng of
F | poorfit and occasionally grade into thin wackestone boring -605
15 - intervals Z
i ; - 15 feet: rock becomes fresh
= :
E 50 — -
; 2 ) 100 | F |R3 g ]
5 % B 15 - 600
20 mms -
| =
132 |00 ==
t % - 595
25 F |3 % .
E 5, = Ty 10, PLL -
§4 |5 |98 % S, T
; e
. - 580
Y ?;f - 30-42 feet: increasing shale content 1
1] B
k T
5 |2 00 =
] ]
[T - 585
35 F a3 % -
A -
§6 |00 % B, 10, Pl
: ) SI-Ro, Op P
R -
-] ), 15, PL - 580
40 % St T 1
3 B
E——
7 4. ML % - 42-50 feet: generally very little shale interbeds 1
& 1.0 - ]
E E 1575
45 F |R3| = ]
L N =
38| g0 ==
3’35 -
- = 570
50 % 4
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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 WLA

Withiam Letis & A swaaes, i,

SOIL LOG - Boring No. B-1047

Drilling Method

Boring Location Coordinates:; AL State Grid (fi) Total Depth

Hollow stem auger (8" OD)/ HQ core (3.8") 1532622.2 N; 628995.6 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

Sampling Method Borehole inclination Logged by Date Completed
Split Spoon/ HQ core Vertical A, Tillery 6/26/06

D e 5777

2 A N
o &= + . -~
3 g Ug ki %: 1= Reviewed by / Date DSC 3-(3~07
AR PR AN IS 2
£18| 215888 2| 5|F |85 T =
FlEl £ | 82|85/ 21512/ 2/|%28 53
QIS S SEI2EIEi R |85 &2 B18.2 Lithology -~ Remarks we
05 &H CLAY, yellowish brown (10YR 5/6) 10 &
E brown (7.5YR 5/4), moist, medium
3 WOR siiff, very stiff, and stiff, trace gravel
3 S’;T 3 7 and manganese nodules (Residual)
4
; / 4 - 3.5 feet: color changes to brown
/P51 8 |13 [234) 3| sz (7.5YR 5/4)
E - 12
5
3
3/P5T 6 |13 ess 85 sz -6.5 feet: slight color change to
El 9 strong brown (7.5YR 5/8)
2 /lspr 3 , : £ 10
E 4 9.5 - soll contains gravel and becomes £
10 E 8 greenish/grayish brown (10YR 5/2)
508.2 11.8
FESPT11/2 f 2 ‘&l GW 507y GRAVEL with clay, yellow, very 112 | SPT refusal advanced 2
3 L5 \ dense, possible weathered bedrock  / nches with one blow
‘ollowed by zero
E advancement after 10 blows
3 fugered to 11.8 feet and
3 vashed hole to 12 feet.
3 ~ontinuation of borehole
o iescription in rock log.
3 - 600
203 3
: - 595
253 1
; - 590
304 i
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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

WL

Withiem Lettiv & As

ROCK LOG - Boring No. B-1047

= =
5 o ) =
@ = =3 = £ N
£ sl Bl g ?, =] o B g §,§ :; £
£ > £z 1222 0ls .= 2 <P
€ x| R |2 |68 80 | O Lithology Remarks .
M
E 5.0 T .
39 |55|100 § ]
Ra—n
3 -565
55 .
S " [IMESTONE (wackesione) interbedded with shale; | milky gray drilling 4
: %‘i wackestone is medium gray to light gray (N5-N8) return
10 128 100 : and shale is grayish black (N2); fresh; moderately
5.0 T strong; thin to laminated wavy shale beds 4
1 E - 580
60 % =
& S 5
11 100 —
E , - 555
65 1
E 12 5.1 100 % 84, 15, Pl -
5 5.0 H S{:m dp, ‘ .
- woor fit
. % - 550
[ B " Gaicareous SFIALE; grayish biack (N2), resh, weak »
4 13 55 160 to medium strong; beds dipping 10-15%; 1,
) interbedded with micrite
314 2211900 ]
E . -545
75 _
E 5.0 1
515 |25 (100 ]
1 - 79.8 feet: grading to limestone (micrite) with =540
80 interbedded shale, approximate contact at 79.8 feet
316 50 100 ]
i’ = 535
85 3
E down hole pressure =
500 psi
17 |25 | 96 1
LIMESTONE (wackestone) interbedded with shate; 3
- medium gray (N5) to dark gray (N3); fresh; medium . 530
90 strong; regular intervals of wavy laminations of

shale

Page 2 of




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

AMACTEC

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

WA

Weidliam Letii & Asswiaes, dns

Kis

ROCK LOG - Boring No. B-1047

= .
= S - 2
gl |3 £l -2 [2€ | ) 5
|21 21285\ -98EFE €2 -
T 218|915 |22588 |85 | ! S
o | o | Slejlogl 2 ol G @ ) Q'ﬁ
Sl &e| 2lEILS % 5588 ) Lithology Remarks =
< 15|52 s -
) 18 ) 100 Frr)
: - 93-95 feet: bioturbated 3
. i =525
95 fIR3 %ﬁ -
E 4.8 3
§9150|° % ]
o i
; B - 520
100 — .
— ]
E 53 o -
; 20 50 100 % ]
3 L -515
e R 25, F
105 FIR3|  E=[TiRoT ]
; | Bi 5 el e )
: o T LIMESTONE interbedded with thin shale; from 108 3
3 4.8 Enan to 120 feet, alternating 1 to 4 feet intervals of -
321 |55 9% For] micritic limestone and wackestone; micrite and
% wackestone are medium gray (N5) and shale is 7
- grayish black (N2); fresh; moderately strong . 510
- 108.1 feet: recovered core slightly exceeds the
110 —— sored length of 108 feet ;
. nmmu - 106-109 feet: micrite -
E - 109-112 feet: wackestone
222! ul 100 o » 112-113 feet: micrite 1
E .0 P
- - 113-120 feet: wackestone ]
4 :j% N - 505
=+ B, 0. PL
115 F |R3 il Ro. Ti i,
(L]
3 T 3
§%| |0 == i
E % ’gjéas, Pl - 500
L Boring terminated at 120 feet T
T NOTE A: Water level data -
G Date - Depth (below ground surface) =
6/27 - 5.2 feet
¥ =495
125- 3
; =490
130+ A




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

ZMACTEC

Project Name and No.: NuStart - Beliefonte COL Project; 6468061293

Wifinm Leas & Axseciened,

By

SOIL 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") 15322109 N; 628709.9E 76.3 feet
Drilling Contractor (Driller) and Ri Elevation (Datum NAVD 88) | Ground Water Depth | Date Started
g
MACTEC (Akins) / CME 550 627.8 feet See Note'A 7/6/086
Sampling Method Borehole Inclination Logged by Date Completed
Split Spoon/ HQ core Vertical , D. Stepanof 7/7106
3 STE | By sl 3TETF
P \: d E _ ” - oy
g Dé o £ AR J Reviswed by / Date 3-13-q7
8 =2 E &3 @ 5
cle|lo | Be (§a| S| 2| 2| 5| & =
BB 2| 5288 8185838 |F0 38
Gl§| 5| £8188| 8| 2| =& |38 . e
@ b | DmixE = | E| 0|5 |B2| grs Lithology 0.0 Rermarks
03 7 CL CLAY with sand, yellowish brown
b f,vx“
E (10YR 5/6), very stiff (Fill) E
2 spr] B | lesa 15 :
3 ’ 7 18 :/// CH sandy CLAY, brown (7.5YR 4/4) with
3 g / reddish yellow mottling (7.5YR 6/8), 3
E / dry, very stiff (Fill) £ 625
s ' / 3
1/155T 6 |1el2z |5 lasz %
9 . 2
3 / - 5.0 feet: color changes to yellowish
red {(5YR 4/6) E
5 / :
7 |18 / 3
8 E
' \s198 . BO £ 620
:"/ CH sandy CLAY, strong brown (7.5YR 3
4 51/ / 5/8), maist, stiff, few manganese E
6 18 120.7 24 GSz / nodules {Residual) :
E 7 / ?
3/PET 6 |15 )188 |ce % 3
3 7
3 / =615
5 // eMo 138 3
3 /|sPT o |18 4’1 cL sandy CLAY with gravel, strong 3
[S] 10 7 brown (7.5YR 5/8), moist, very stiff, E
18 . gravel is angular and effervesces
_ violently with HCI .
- U T GLAY, steng browi [TV R 0 ]
3 7 7 . g . ) 3
3/PPT 8 |18 204 %Y |osz yellowish red (5YR 5/8). moist, very 1
10 7 stiff to hard, few manganese 3
3 % nodules, slight effervecense with HCI = 510
j/isPTl 5 1o . 3
/18 7 /j/' 3PT refusal at 19.5 feet. 3
20 3 (501" ;;;5’// \uger refusal at 20.8 feet. |
E ;»j" . s0s | coring began at 20.6 faet.
= ? >ontinuation of borehole 3
3 tescription in rock log.
3 - 605
253 1
E 600
30 ot T




'OCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07
" Project Name and No.:NuStart - Bellefonte COL Project; 6468061299

!

IROCK LOG - Boring No. B-1048

7, A i
ZMACTEC WL
Drilling Methad Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD) HQ core (3.8") 1532210.9 N; 628708.9E 76.3 feet
See Note A 7/6/06
Casing Size and Depth Borehole Inclination Logged by Date Completed
7/7/106
s - / F e - gt
B Y ol Z T
- ] i \
5 S z |z E Reviewed by / Date DSC 3-03-07
8 - b NEREERE =
s1g|glals® -2 8 |22 | T
818123 | 852184585 |¢ 58
Sle|&|=|2 |22 58388 |8 Lithology Remarks H=
E LIMESTONE (micrite) interbedded with calcareous ]
| ] shale; medium gray (N5) and shale is dark gray 3
b (N3); slightly weathered to fresh; medium strong;
E 55 sy ma= effervesces strongly with HCI; bedding is medium - 605
! 5"5“ v R3 % A thin to thin ]
——— - 21.4-22 feet: packstone bed, incipient fractures 23.8 feet: lost water
25 g - 21.6-22 feet: clay filled fractures, clay is reddish return and did not r
: brown recover 4
E — — - 24.6-25 feet: clay lined fractures, clay is olive
£ : brown 2
- 26.1-26.5 feet: bioturbated
: _ . - 26.7-28 feet: packstone bed -600
2 |Hes R3| =T i
30 ]
= -31.2:314 feet bioturbated _________ :
== LIMESTONE (micrite) with thin beds of packstone:
5 . micrite and packstone are medium gray (N5); fresh - 595
i3 5. 1100 L] medium strong; effervesces strongly with HC; =
4.1 % bedding is medium thin to thin
35+ BHT\ES - 34.5-35 feet: rip-up clasts, horizontal stylolites . F
man present, thinly spaced BHTV and NG analysis £
G £ IR3 - were conducted over
£ NG the length of cored L
I section
: ) 590
3. T - 37.9 and 39.0 feet: rip-up clasts present )
i 4 5 100 . 3
. Bes s, 20 -
40+ T [, Ro, T
% ij 10, 3
; = o !
% ses
35 % |00 Ee=t B 43.5 feet: slight 5
=] hydrocarbon odor along |
45 % mechanical breaks
] F IR3 e - 46-51 feet: thin beds of calcareous shale present,
“‘ﬂ' medium dark gray (N4), rip-up clasts, thin to T
o mnedium spaced horizontal stylolites 580
6 |2 g7 B :
50 Ean 4
e
£ sy % =575
3 7 |2 100 —— -
o 5.0 % 54.1-54 .4 feet: rip-up clasts present 1
: Fla B
0
g -570
4.9 =
2 8 £ 18 %
60 - = “h——IE—vSI—:—”E——,‘-‘,% MMMMMMM B S withihin i
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ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GP. WLA.GDT 3/12/07

ZMACTEC

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

WiA

S
Wil Lettie & Assocnaers. 162,

ROCK LOG - Boring No. B-1048

= 5] z |z E
& 13| 181l |5 |28 |3 5
= 281218z 8 |E& | T
g s 8|S 5|E|1B5/28488 | ¢ &3
RS2 2 =22 |8 258888 |8 Lithology Remarks W=
E 'EE beds of packstone and thinly laminated calcareous 3
T shale; micrite and packstane are medium gray -
E Sam (N5); fresh; medium strong; <10% shale
: - 82.3 feet: calcite filled vug <0.1 feet in diameter - 565
51 A
3 9 EQ 100
65 4 4 7B, 15. 3
Wa, Ro, Ti %
F |R3 - 66-71 feetl: increase of calcareous shale beds
1 e with abundant rip-up clasts 3
E e - 65,8 -66.8 feet: incipient fractures - 560
4.9 Eas 1
210 50 98 %
70- = | ]
1 Bb, 10. 5
T 41 Wa SLTi L . L e —
k: LIMESTONE (packstone) with micrite and shale =
interbeds; packstone and micrite are medium gray
d o (N5) and shale is medium dark gray (N4): fresh; - 555
211120 0400] F |R2 E mediurn strong; shale is medium to thin spaced )
2.0 = PVC: 4 inch 0. D.
75+ RS installed after drilling for
e BHTV test 3
¥ o
) Boring terminated at 76.3 feet -
4 = 550
£ NOTE A: Water level data 3
Date - Depth (below ground surface)
B0~ 717 - 20.7 feet -
: 8/18 - 14.2 feet 1
E =545
85- ]
| - 540
90+ 3
g - 535
95 - 3
E =530
100 - 3

Page 2 of 2



Z W7 A | SOIL LOG - Boring No. B-1049
Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
| Hollow stem auger”(VS" OD) HQ core (3.8") 1532539.2 N; 6289171 E 128 feet
l Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) | Ground Water Depth | Date Started
[ MILLER (Upchurch) / CME 85 617.3 feet See Note A 8/15/08
' Sampling Method Borghole Inclination Logged by Date Completed
SPT / Shelby Tube Vertical _ . Hoeft 8/16/06
7 5
5 = L gl 5 7507
=4 £ | &
o5 Bugll B : L .
= || o2 AR Reviewed by /Date  PSC 3-(3-g7 ‘
R flang % g > 5 »—g-‘ i @ 5
clel o 2ol o2& B|om 8
2lelia | 5232 5| &8 | 5| 2150 S
o | E|l E cZlofg| = % @ Si=p oy
[ I 530 ] 2 iog & = B2 =212 f 1 o
B h|So el 2] F 03|02 gi7a Lithology A6 Remarks =
0 cH CLAY, dark yellowish brown (10YR E
4/4), moist, very stiff, few £
5 % manganese nodules and organics E
8 12 Z g
E 8 =615
§/ 2 : CH CLAY, olive brown (2.5Y 5/3), wet to £
3 -8 moist, stiff, trace manganese
3 nodules and organics
uD
n 15
E I~
B :
EVi IR :
[ E610
E 7.5 feet: attempted fo obtain E
3 Aspt| 16 a shelby tube sample without £
E 5 13 |10.8 - 8.5 feet: becomes olive brown (2.5Y success. A hard substance
3/ 13/5' Z so7.8 __ 4/3) with few limestone gravel o5 | was encountered that bent E
E i the tube. :
103 SPT refusal at 9.4 feet. 3
Auger refusal at 9.5 feet,
E Continuation of borehole E
description on rock log. £
E - 605
154
E = 600
20+ 3
E - 595
253 ]
E - 590

30 Page 1 of 1



ROCK LOG_MFC_WL.A_REV BELLEFONT 02-21-07.GPJ WLAGDT 3/12/07

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

ZMACTEC WA

Witham Lenis & Anncisier. inc.

ROCK LOG - Boring No. B-1049

Driliing Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ HQ core {3.8") 1532538.2 N; 6289171 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 Borehoie inclination Logged by Date Completed
PVC: 4.5 inch 0.0/ 9.9 fest Vertical - Hoeft 8/16/06
G 5 7T
= 4
i 3 E E Reviewed by / Date Df C $-{3-Q /
il i 2 S |3 B =3 o
= . = = > e £ Q 2
c| 812|512 5|2 8E EB |9 T
Sl=|B|E|3|555/21888 |3 5§
o 51 D - a = ol = le gl La @D . i<
€l |x| 2 |o|ls-SBS 00 |0 Lithology Remarks
10+ pEE ~weathered LIMESTONE and clay A 3
E LIMESTONE (packstone) with calcareous shale
2.9 o7 g interbeds; medium gray (N5) to medium bluish gra Fluid return good -
E 3.0 : B, 5. Wa, (5B 5/1); slightly weathered; medium strong; strong throughout boring
| /L O HCl reaction N - 605
E [ o, 70,
% . Si. Ti - 9.8-32.8 feet: shale is hairline to 0.1 feet thick wit -
SW|R3 % :'g;m spacings of <0.05-0.4 feet, wavy 1
15 & 4'9 . x j;:l;l{;#ludl.uﬂ -
2 50 4 Wa, SL, Ti
= ot =
k: % cqiorec{»
- - TireraiZagon " GOO
; 185, 5, Wa, 2
E 1S Op
5], 5, Wa, 4
204 5. IS, Op
& E 9 . "
£ - ~ 20.5 feet: rip up features
sv/ :
E -
: - 585
; 3 -
— -
,, = '
o 1110 T -
" San - 26 feet: rip up features =
: e
E EES Add conductor casing, F
T reseat at 9.9 feet -
= B
309 5 |80)4gp| F — -
- - %
1 5 - 32.8-45 feet: large rip up clasts (up to 0.05 inch - 585
: rR3| N diameter) and styoiitic features present ____ _ /] -
E E LIMESTONE {packstone) with calcareous shale
- interbeds; packstone is medium bluish gray (5B v
35 5 ma— 5/1) and shale is dark gray (N3); fresh; medium ]
6| ¢|°8 stron
£ X g
% - 32.8-45 feet: shale is 0.07-0.1 feet thick with
- — vatied spacing between 0.01-0.3 feet, wavy with rip 580
3 — % ups
) = :
40 - 9 F ——
MERNER
: = 575
1 [ {Bj. 5. Wa, !
45 I:d S'L On :
8| 4| o E - 45-60 feet: shale is 0.01-0.15 feet thick with -
g spacings of 0.01-0.5 feet, prominent rip up features 1
E _._L..‘ =570

Page 1 of 4



ROCKLOG MFC WA REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

ZAMACTEC

Project Name and No.:NuStart - Bellefonte COL. Proiect: 6468 61209

ROCK LOG - Boring No. B-1049

Wil Letis & Asste
ey Z:; > > 62
k) = > = | = =4 ~
El215lel212/28 25 |58 |58 5
Fogs I G o | @l B| = o &) . o
ClEl&| =2 528518888 |8 Lithology Remarks w=
o 23] 99 a g -
E [
:3% = 565
; R3 L 3
55 51 : }
_ 10 | =5 (100 %
E—— |
i % - 560
: R 1
60+ 1. F E .
1] 9e i - 60-75 feet: shale is 0.05-0.2 feet thick with 7
= ’ E spacings < 0.15 feet, shale constitutes ~25-30% of :
E é“;I: the rock, rip up features <0.03 feet diameter
Ly - 555
| R3 % -
B5 - nn
12 {201 o9 e -
i 5.0 ==
ma—— - 66-85 feet: intervals of micrite and lesser shale 3
k interbeds
- 550
e ~
70 F . 5 ]
13| < 100 -
& T - 545
. R3| =T ]
] o
wo—— -
75+ K i": . . . . . 1
14 ) 100 - - 75-80 feet: shale is 0.01-0.1 feet thick with
E . ?1_ spacings of < 0.2 feet, wavy with rip up features 4
1 % - 540
sod | 1| |F = _
115 5100 E
; :%;1 535
3 B == -
E ——
o N = 1
118559 % -
e = 530
mw L
: T 4

Page

2

of



ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/G7

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

ZAMACTEC

Wittiam Lenis & Assies

] t = z | | E
o £ L2 {ES | 2
clg | el 8| E of 812 |EB | &
2l 2] 3 s | 2251816 |55
g |lx|®  =|w|le~-S5S0S00 | O Lithology
L]
%0 17 %% 9 :“ﬁf - 90-97.6 feet: shale is on average 0.01 feet thick
E : : with spacings of < 0.2 feet, wavy with rip up
i % features .
‘ R3 %
sw ]
05 - 53 (T
; 18 ig toF E
= — % - 97.6-105 feet: area of less shale with pressure
) — solution features
100+ 52 %ﬂ
353 e
e
% sSW E
to FIR3 %
1053 5 |50 = - 105-109.8 feet: shale is hairfine to 0.1 fest thick
. 5.0 - with spacings of <0.3 feet
=1
|
E E :
=
110+ o1 |81 % 109.8-121.5 feet: zone with less shale, shale is
3 5.0 : 1airline to 0.01 feet thick with pressure solution
; eatures
R3
=
115+ 4.9 -
1225 %
mama
F g
0' —
1204
= 4 -
E: = SHALE (calcareous) with packsione interbeds;
dark gray {N3) and packstone is medium bluish
—iR2 gray (5B 5/1); fresh; weak; strong HCI reaction;
& shale can be scratched by thumb nail; shale
constitutes ~50% of the rock; spacing of shale
125+ 7 beds is < 0.3 feet
124 3 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 LA ROCK LOG - Boring No. B-1049

Wilkiasm iemy & Agsocistes, Jix

= -
E= O = i=
& 13| LBl s 2813 E
121 2/8|£9|28/85 |55 | 8 g=
Bl 58| % | &892 cloaal 8 . ne
zlei®|2|8lefl568a88 | o Lithology Remarks -
130+ NOTE A: Water leve! data -
3 Date - Depth (below ground surface) X
8/17 - 9.5 feet
- 485
135+ g,
E - 480
140 = 4
E - 475
1454 -
k - 470
150 - !
E - 465
155 - .
E - 460
180 - X
! 455
165 - 3
E - 450




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

Project Name and No.: NuStart - Beliefonte COL Project; 64!%8061299
2 : Wi PG RN | - M . -
ZAMACTEC WA SOIL LOG - Boring No. B-1053
Wikl Leties & Avsoxsates, fix
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 Barehole inclination Logged by i Date Completed
Split Spoon/ HQ core Vertical _J. Howard 715106
g z g ! ] M&:;7Fﬁ r
o3 = i = : 2 _
= 2 | o 8 5| = 2 1 Reviewed by / Date D JC 3 13 07
gl | &1388 £l E|£ c
< [ R Sl 218 =|¢ S
=gl e ES |88 S|8 -| 856 B
S E|E|BE|85 & 518 2|58 53
QI8 8 58 2E[ 22|63 18 o Lithology o Remarks M
v CLAY with sand, strong brown 620
| (7,5YR 5!6__), dry to moist, stiff to £
E sp 6 44 medium stiff (Fill) =
3/077 1 4 | 8115 |5 :
5 -
E Z
/1% 1 | 14 102 -
BE £
: 615
3 - 8-7.5 feet: color is red (2.5YR 4/6) =
JBET 3 |14 fos. |47
4/ 1 3 2 27 £
Ey - B.5-10.5 feet: color is brown (7.5
E 4 |8 YR 4/4) 3
/| 4 5 3
10— | —— 3
: 897 105 =610
g : , CLAY with sand, strong brown 3
i /ISP 7 8 (7.5YR 4/6), moist, stiff (Residual) SPT refusal at 11.8 feet. B
3 1 5 505 608.3 1.9 . Augerrefusal at 12.3 feet.  E
3 Sontinuation of borehole E
E lescription on rock log. E
15~§ 605
s - 600
251 - 595
: I
3 i E
<Y ~_ Page 1 of 1



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 WA ROCK LOG - Boring No. B-1053
Witigm Letis & A 7
Drilling Method Boring Location Coordinates: AL State Grid (§t) Total Depth
Hollow stem auger (8" OD)/ HQ core (3.8") 1532489.4 N; 6289104 E 35 feet
Dritling 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 feet Vertical . J. Howard 715106
Méé B d el
< Y A R =
= 3 = e = Reviewedby /Date D SC 3-(3-Q7
D = = S |58 =] c
R €1 - ZIE | E % o g
£ 2 A = 2135 2 E | EE @ T
SlEgidi=l2ln|tl3 RS a68 ] Lithology Remarks =
E . N LIMESTONE (micrite and minor wackestone) with
& /R;é, op interbedded shale; limestones is medium light gray 3
3.1 : 8] 15, P1, (N8}, moderately weathered; medium strong; trace
4 1 5“2 41 IMWI|R3 % R, $0 binturbation :
18- Sl - 15-35 feet: shell fragments and shale layers £605
present A
: S o W 12.3-35 feet: shale beds are thin to moderately thin
m— RJC;' op with spacings of 0.1-0.3 feet; wavy and irregular e
e 5.4 Svf due to bioturbation 4
2 98 -|R3 o
5.1 to " 18i, 10, P1,

E - Ro, Op S
20+ : - 600
3, |80 Ea ]

3 50 100| F |R3 4-:&“ B
- % -
25 = 595
E i =
: 5.0 |
a |2Q040 | F (R3] i ]

- : % We. SI. Ti ]
807 g i, 5, Pl - 590
E U 3
: = 7B 0. P, -
35| 48 |F R ,f;“ T; . 3

e fou i, 15, PL !
E E S;l, Op
| 3
35 e 34.4 feet: the last 0.6
Boring terminated at 35.0 feet feet of rock is left in the £ 985
hole. Driller could not -
hi extract if.
NOTE A: Water level data T
= Date - Depth (below ground surface) 1
: 715 - 14.7 feet
40+ -580
45+ -575
50+ =570
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SOIL LOG_MFC_WLA REVISED BELLEFONT 02-21-07.GPJ WLA GDT 3/13/07

AMACTEC

Project Name and No.:NuStart - Bellefonte COL Project; 64568061289

e
Willizm Lans & Apeiates, ing. H

SOIL LOG - Boring No. B-1059

Drilting 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 (Bilbrey) / CME 750 619 feet See Note A 5/12/06
Sampling Method Borehole Inclination Logged by Date Completed
CME/SPT Vertical , . Hoetft 5/17/06
» i - g S
g ;? g 4%4«—«, J’TV%
2% B E - Dee 3-13-¢7
= 2| L8 PR Reviewed by / Date 3-13-C7
gl | 522, |55 0% J - | a 5
£|2 2| 228 Q9| 2|F]| B|Sn F o
Z|Ele|52)a8ls|f s |58 8
Slgl 83158188 8|2|5|538 - we
Wl B [ So g S | 20|35 |82] g Lithology 00 Remarks
o PG 5156 ~ ASPHALT 0z
3 Gravelly FILL E
E 617.5 1.5 £
E CL CLAY, reddish brown (2.5YR 4/4), 3
mooist, stiff to hard, few limestone
3 clasts E
3£ CME 3
E 1 24 :
: £615
5
/18P 5 s :
312 - 8.7 feet: small pockets of sand and 2
5 weathered limestone clasts,
3 becomes more moist 3
I Jlsrr] 3 610
3 5 12 3-10 feet: difficult driliing,
10 3) - 8.5-10 feet: angular gravel irifled through grave! lens
SPT 9 - 11 feet: color changes to brown _
3 / 4 14 | 9.6 (7.5YR 4/4) E
4 16 3
/ 055 125 | o : : 1
T e o 3PT refusal at 14 feet in £
50/5" 1 1.1 L3 6050 LIMESTONE (micrite) 140 | mestone bedrock. Rock 605
‘ore casing placed at 13.5
zel. Continuation of z
orehole description on rock §
3g. £
< 600
203 -
& - 595
25
t5
303 . z
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ROCK LOG_MFC_WLA_REV BELLEFONT 03-19-07.GPJ WLA.GDT 4/20/07

Project Name and No.:NuStart - Bellefonte COL Project; 6468061299
Z/MACTEC 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; 628706.2E 250 feet
Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) | Ground Water Depth | Date Started
MILLER (Bilbrey) / CME 750 619 feet See Note A 7 5/12/06
Casing Size and Depth Borehole inclination Logged by Date Completed
HW: 4.5 inch 0.D. / 14 feet Vertical J. Hoeft 5/17/06
—_—— 7 A ..
o= 3 z |2 = Reviewed by / Date P5C 5-9-Q7 (et
) = 2 5 |85 | 3 c
Zls|8lalBlgl.oBE |E2 |2 g
= > = o o = ©
S15|8|2|8|el552 8482 |3 3%
Clegle|=|2|a|edE5B9aa |6 Lithology Remarks =
T (13 es [SH|R2 LIMESTONE (micrite) with rminor shale; micrite is 605
15 o 0 0 medium gray (N5) and shale is dark gray (N3) to . -
| R3 grayish black (N2); fresh to slightly weathered; C";‘Sr‘t”g fse‘ a*;&igee‘ ]
weak to medium strong; interbedded wackestone is | (Start of core Run#1)
- grayish blue (5PB 5/2) to medium gray (N5) in . -
4.9 sw|R2 color; strong HCL reaction Good fluid return
2 150172 |1or| o - 17.5-20.5 feet: zone of fracturing, clay lined throughout boring 3
R3 surfaces - 500
20+ ] — - 20 feet: clay filled joint ]
5 R 4,
I 5.0 SW !
® 150|"%0F |
E - 598
25+ 7
_ R I [Bj. 10, L
ILTi | ] = o s o e e e e e e —
34 |89 00| F 1o e, SLTI LIMESTONE (wackestone) interbedded with shale; 4
5.0 R2 i, 10, wackestone is medium gray (N5) and shale is dark
E Wa, SI, Ti gray (N3) to grayish black (N2); fresh; weak to =590
30 - medium strong l
E B 30.7 feet: Petrographic
- R3 5&37%.,%, B | -31.7 feet: small (0.05 feet) spar filled void, angular éxégg}/féssésl:e;mple -
15 5.0 100 o i crystal faces
5.0 R2
E < e 585
Bj, 10,
35+ Wa, SI, Ti
F—1 F J—
- 36.1-37.2 feet: zone of larger grain size, many
R2 fossils, bioturbation 3
26 [22]100 to o ]
5.0 R3 Wa, Ro, Ti
- =580
40 - -
JE— - - 40-40.7 feet: wackestone and packstone bed,
i abundant fossils, bioturbated +
: B, 20. St, . . . .
50 R2 SLTi, - 41.8 feet: slickensided joint (calcite cement) i
17 |Bo|'0 |k S -
. 2
- s 575
45 - = r
T - " I8j, 10, - . ites
E Ja’ . 45.4 feet: poorly developed stylolites .
-r' =
R2
8 2.0 100 to -
5.0 R3
= -570
0% | — s wa| | CIVESTONE (micrife and packstone) with ]
= S Ti interbedded shale; micrite is medium gray (N5) and 7
E c shale is dark gray (N3) to grayish black (N2); fresh; 3
50 R1 weak to very weak; occasional sections of
4 9 50 100 to wackestone interbeds of medium bluish gray (5PB =
f'___ R2 5/1) to medium gray (N5) in color; 30% shale 565
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ROCK LOG_MFC_WLA_REV BELLEFONT 03-19-07.GPJ WLA.GDT 4/20/07

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

4 MACTEC WA

William Lenis & Associes, Inv

ROCK LOG - Boring No. B-1059

— e ——— o —-
= 3 > > =
o < £ S |55 |5
£ 20' é e E Big 2 § i €§ '(Z')’ © =
5/ §|2|5 : 3528488 o
# |®|=2 |5 eI BSEa | o Lithology Remarks we
" - 30 565
[ 1
5 | |: '
L4 Lo, 40, PI, .
L0 | |sm, Ti - 56-57 feet: prominent shale bed, shale bed
= thicknesses are 0.05 - 0.5 feet, shale is softer
10 5.0 10C Rz (scratched by fingernail) and reacts with HCL
5.0 = B (weak)
Bj, 15, - 57-60.2 feet: zone of interbedded packstone, 560
= Wa, 81, Ti wackestone and micrite
AU e e e R SHALE (calcareous) interbedded with limestone
s 10 i (micrite and wackestone); dark gray (N3); fresh;
Sjr;m T medium strong; limestone is very thinly bedded
with spacings of 0.75-1.5 inches (average is 1 inch)
5.0 2 ;
1591100 R% - 61.1 feet: healed calcite fracture
- 63-64.5 feet: fossiliferous
555
e - f——1 F |— ~lgi, 5, wa - 65.6 to 80.2 feet: zone of higher percentage of
ST vshale (70%) /
aj, 10, SHALE (calcareous) with interbedded limestone
5.0 R1 Wa, SI, Ti (micrite); dark gray (N3); fresh; weak to very weak;
12 | 751100 to micrite is very thinly bedded; shale is very weak
<k RZ Y
550
[ N S B " SHALE (calcarsous) with inferbedded packstone;
shale is dark gray (N3) to grayish black (N2) and
M5 e packstone is medium gray (N5); fresh; weak;
5.0 st: T packstone is very thinly bedded; occasional
13 5—6 100 RZ Lt sections of wackestone interbeds; visible fractures
- pi10, We., of hairline size in shale sections
: C | -71.8-72.8 feet: packstone bed 548
75 - 72.9-78.4 feet: very thinly bedded
i —i1 F = [ IBi. 5, Wa,
ISm, Ti
5.0 R1 - 78.4-80.2 feet: shale bed, bedding becomes
14 | &5 100 to irregular and disrupted, 0.5-3 inches of micrite
5.0
’ R2 fragments in shale matrix, fresh, weak to very weak 540
i 10 - 79 feet: vertical fractures, trilobite cephalon at
8e SO S D R V\fl‘a. Sm, Jracture _
W SHALE (calcareous) with interbedded micrite;
shale is dark gray (N3) to grayish black (N2) and .
R1 micrite is medium gray (N5); weak to very weak; 81.6 feet: Petrographic
15 | 80 100 fo || fresh; incipient fractures in shale; occasional Analysis (sample
5.0 R2 85, 10, PI, wackestone interbeds; 70% shale PET-1059E)
Sm, Ti 535
85 F
.10, - 85.6 feet: shale has visible incipient fractures
I
R1 1Bj. 5, Pl
316|22 100 to Sm. Ti
E R2 glm ngpl. - 88.6 feet: pyrite along slickensided surface 530
90 I i LIMESTONE (packstone) with interbedded shale;
i all- 1CS’=| - packstone is medium gray (N5) and shale is dark
=& gray (N3) to grayish black (N2): fresh; weak to very
’ 22 \weak; rock is rich in calcareous shale :
417 5.0 100 to SHALE (calcareous) with interbedded micrite;
5.0 B3] || shale is dark gray (N3) to grayish black (N2) and o

Page 2 of 6



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

Willians Letiss & Associaws. lue.

ROCK LOG - Boring No. B-1059

= -
R O =
{ > 2 2185 |3 £
sl g1 8|g|8|5|-28F |22 |8 8
| 8|25 |elag 218488 |2 kg
| 3 @ Qs (Vols128 20 © N s
i |®|2|nler|S5B8 50 |0 Lithology Remarks >~
B}, 5, I, micrite is medium gray (N5); weak to very weak; 525
95 - L g;“éT"Na fresh; incipient fractures in shale; occasional
T F o sl wackestone interbeds; 70% shale
cry | B3 e LIMESTONE (micrite) with interbedded shale;
' micrite is medium gray (N5) and shale is dark gray
41822100 (N3) to grayish black (N2); fresh; weak to medium
5.0 strong; shale content increases with depth from
= 15-20% at the top to 30-40% at the bottom; = 520
1, 10, irregular and discontinuous bedding;
100 LS To1 ?{a‘ sm bioturbated/burrows; rock appears to be fragments T
R2 of limestone with shale filling; soft sediment 4
deformation 1
5.0 L
19 | 57| 100
i -515
105+ 5, 15, P, ]
o F Sjm'ST\IN
. S e, 3
: '?2 S| C ]
50 R% - 107.5 feet: dark limestone and shale show small
4 20 -5-6 100 fractures, both vertical and horizontal (may indicate
j ’ ] Bj, 5, Wa, n\some level of permeability) Ya 510
sm. Ti SHALE interbedded with micrite; shale is dark gray
110+ (N3) to grayish black (N2) and micrite is medium >
T gray (N5); fresh; weak to medium strong; 20% N ]
R1 micrite
T : to LIMESTONE (wackestone and packstone) -
304 189400 R2 interbedded with shale; limestone is medium gray | :
5.0 P g 11 (N5) and shale is dark gray (N3) to grayish black
s’,'n’ T (N2); fresh; weak to very weak; 15% shale =505
115- SHALE with limestone fragments; shale is dark !
— F gray (N3) to grayish black (N2) and limestone is
E medium gray (N5); fresh; weak to medium strong; =
J R1 fragments comprise 20-25% -
50 fo LIMESTONE (micrite) interbedded with shale;
j22 |zg/|100 R2 micrite is medium gray (N5) and shale is dark gray -
i L (N3) to grayish black (N2); fresh; weak to very ) - 500
oy week _ __ _______________ /
1209 L LIMESTONE (micrite) interbedded with shale; -
E B, 10, micrite is medium gray (N5) and shale is dark gray 120.8 feet: .
R2 Wa, S, Ti (N3) to grayish black (N2); fresh; weak to medium Pet r.ograpl;xic Analysis
30 to strong; shale is thinly bedded (sample PET-1059D)
428 |55 |100 R3 =
E ’ - 123.5 feet: chert pod, little to no HCI reaction . 495
125 - -
i F i, 10, !
Wa, Ro, Til D
i 5.0 R2 - 127 feet: chert pod - little to no HCL reaction ]
424 |5 100 to -
5.0 R3
1 B, 15, - 129 feet: chert pod - little to no HCL reaction G0
130- Wa, SI, Ti 3
— FBj, 15,
Fbs\‘;v'” - 130.8 feet: 0.05 feet thick black shale bed with 3
§J;n i white calcite cement, fractured ] L
5.0 ' - 131.2 feet: vertical fractures with strong
425 155|100 R2 hydrocarbon odor and unknown green substance 7
) with a vaseline-like consistency 485

Page 3 of 6



ROCKLOG_MFC_WLA_REV BELLEFONT 03-18-07.GPJ WLA.GDT 4/20/07

Z'MACTEC

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

William Lettis & Associaies, Ine.

ROCK LOG - Boring No. B-1059

3 -
n. & -
3 = 2 ? %. 5 5 =
Sls|8|al2|5l.e 8 |25 | 8 :
B = = | = o =
Bls|5|2|35|8|5% 218488 |3 B
PlEg|&dl=|2|B|ef|5pR3588 | S Lithology Remarks w=
485
- 134.8 feet: chert
135+ L : 134.7 feet: 3
- 8j, 15, - 135.9 feet: small chert layer ~0.1-0.7 feet thick, . .
T Pl Vi'la‘ 81, Ti - black (N1), medium strongy Petrographic Analysis ¢
| |- 135.2 fest: 0.5 inch thick bed with coal-iike (sample PET-1089C) ¢
5.0 lfragments, little to no HCI reaction, harder than
4 26 ﬁ 99 R3 |limestone L
L] |- 136 feet: small chert layer ~0.1 - 0.7 feet thick;
; e Fom| | mediumstrong black (N1) _ [
140+ LIMESTONE (micrite); medium gray (N5); fresh; -
Bj, Wa, medium strong; liitle to no shale layers
% Ro, Ti 3
T - 141.8 feet: small chert pod ~0.05 feet thick 3
J27 |22 l100| |R3 -
E =475
43 Fl— " CIMESTONE (micrite) nferbedded with shals; i
E micrite is medium gray (N5) and shale is dark gray T
| " |Bi. 5, wa, (N3) to grayish black (N2); fresh; medium strong; -
50 Sl Ti shale beds are <0.1-0.2 inches thick with spacings
328 |55 [100 R3 | _of 2-3inches; 20% shale ]
’ | LIMESTONE (micrite); medium gray (N5); fresh; 470
Bj, 15, medium strong; minor interbedded shale: dark gray
150+ /‘é‘_’ig'- W (N3) to grayish black (N2); 5% shale L
& V\Jia, R’.c, i .
§29 |22 100 |R3 ]
; D - 465
155 - -
E Fr— [ 18i, 0, Wa, )
Sm/S, Ti
5.0
4 30 | 75| 100 R3 -
5.0 B, 10,
E Wa, Si, Ti = 460
160+ :1 3
Bj, 5, Wa,
Sl, Ti 4
Bj, 10, PI,
SI, Ti 1
5.0
H 31 50 100 R3 ey, 10, L
B :\éYa1 g:'l, Ti e
165" ?’fﬁlls|.ﬁ BTV T -y why P er e iy st eyl -
B = B, 10, LIMESTONE (micrite with minor thinly t;ue(_:idepl
E Wa, SI, Ti wackestone) interbedded with shale; micrite is >
medium gray (N5) and shale is dark gray (N3) to 1
50 ~aj. 10, g_rayish black (N2); fresh; medium strong; locally
4 32 ) 100 R3 Wa, S, Ti bioturbated; 15% shale =
5 - 165.1-165.8 feet: vertical fractures
T8, 15, PI - 166 to 166.8 feet: vertical fractures 450
170 - Sm, Ti - 167.5 feet: calcite cement-filled fracture L
- 169.5 feet: poorly developed slickensides
- 171 feet: vertical fractures
E - 171.8 feet: calcite cement lining joint >
133 |201100| |R3 i, 15, .
Ma, SI, Ti
=445
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ROCK LOG_MFC_WLA REV BELLEFONT 03-19-07.GPJ WLA.GDT 4/20/07

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

ZMACTEC

Wilkiam Leihs & Associates. Inc.

ROCK LOG - Boring No. B-1059

5 o

=y O 23

&l 18 55| 3 .

w. . 51 s & IE £S 0 =
151 8| % 28|98 £28 28 @ . me
Tl |2 |aler|5B03 00 | O Lithology Remarks

445
1753 ===l =
F = [ Bi. 10,
- I | e 8. Ti =
i, 10, . . B
E : V\J/a“SI, T 176.5 feet: calcite-lined fracture 3,
§34 [2B10c|  [R3|  FH fined :
* ]
. T | e 440
L | wa, I, T
180+ oo || L
L [ B 5, Wa,
3 L ST -
|-
E - =
d 5.0 T )
35 50 10C R3 :
| o | s P - 184 feet: calcite cement-iined fracture =
185+ o ' =
F ]
: i -
g LT [ Bj, 15, 3
T | Wa, SI, Ti
Ll -
436 |5, 98 R3 o
: o B, 10, -430
— Wa, Sm,
190+ oo | L
— ]
- 1 =~
o
= - -
- -
Fa7|22|100| |R3| !
2 CO i, 15,
: 0| was.Ti| D =425
[ 1
195 4 I .
F — L1
E = 3
1
E == .
338 5,100 R3 T g L
- a, Ra, 11
E = =420
200 -+ J 2
i R = [ i, 10, =
- [Wa, St
_ = [ [Bi, 15. -
- o /\éVa,1 ?o, Ti
2. - j, 15,
4 39| #5100 R3 = W, Ro. Ti -
E — o =-415
L1 - 204.2 feet: calcite-lined fracture
205 - = .
& T 3
o
| -= " IBi. 0, W ]
.0, Wa,
5§40 [291100| |R3 o | ST ]
’ ==
¥ - =410
]
20 [ R N = i, 20, -
g T | Wa, S, 3
g | [Tirop
- ] —
g M T e e e i = b= And rivehn o
4 41 50 100 R3 5 LIMESTONE (micrite); medium gray (N5); fresh; -
Tl H medium strong; very few shale beds of color dark 405
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ROCK LOG_MFC_WLA_REV BELLEFONT 03-19-07.GPJ WLA.GDT 4/20/07
Project Name and No.: NuStart - Bellefonte COL Proiect: 6468061299

ZMACTEC WL

Wiliiam Letns & Assocrates. ine.

ROCK LOG - Boring No. B-1059 |

=] =g
. b =
E) = 2 g % 5 S o
Sls|Elal8|s|l o3 |55 ] 8 2
k=3 > <= [0 =] = —
5|c18|2|5|6/65 2|8-188 |3 53
ol 3 9] ° S|l El2e8 20 © : e
i |®|2|6|e~f|5Ba3o0 | o Lithology Remarks =
gray (N3) to grayish black (N2); 5% shale =
215+ - 214.6 feet: light-colored limestone in fracture T
1F B}, 5, Wa, ~0.05 feet
IsI, Ti 1
{42 29100 R3 B 1
IBj, 20, _ . ; .
E V\,Ia, ST 218.4 feet: calcite cement lining fracture . 400
220 - >
3,a]80 ]
43 5.0 10( R3
. =395
| 1 -
225" {F = CEiR ™| | - 224.9 feet: smal reverse fault, slickensides __ _ |
i e LIMESTONE (micrite with minor thinly bedded -
I Y wackestone) interbedded with shale; micrite is 3
5.0 medium gray (N5) and shale is dark gray (N3) to
344 |50 R3 grayish black (N2); fresh; medium strong; 15% -
| . shale 390
230§ e - 229.9 feet: several small (<0.02 feet) calcite vugs 7
Bj, 20,
Wa, SI, Ti 7
i D N
4 45 %‘8 10¢ R3 - 232.4 feet: vertical fractures !
= - - 385
Bj. 5, Wa,
235 s, Ti 1
F |- Bj, 10,
. a, SI, Ti -
i 5.0 )
48 £0 10C R3
" Bi. 10 - 380
240 - Wa, 5m, - 239.4-240.4 feet: big vertical fracture has slight L
mi hydrocarbon odor
5.0
€ 47 (== 1100 R3 -
5.0 ~Igj, 10,
We, Sm, =375
SUTi - 2442 feet: strong hydrocarbon odor
245 It F =
1 [ i, 10.
AWa, 81, Ti 3
Bj, 30, PI,
E 50 Ssm, 8L | T
348 15 99 R3 LIMESTONE (micrite); light olive gray (5Y 5/2); 3
: | fresh; medium strong; 100% micrite
E i, 15 - 248 feet: stylolites -370
250 Wa‘ R’O
Boring terminated at 250.0 feet
E NOTE A: Water level data r
| Date - Depth (below ground surface) 3
5/16 - 4.0 feet
- 5117 - 7.6 feet -
8/17 - 9.8 feet 365
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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@8061 298

7764

ZMACTEC

Drilling Method

Boring Location Coordinates: AL State Grid (ft)

Total Depth

SOIL LOG - Boring No. B-1061

Hollow stem auger (8" OD)/ HQ core (3.8") 1532124.2 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 Borehole Inclination Logged by Date Complated
Split Spoon/ HQ core Vertical K. KRUG 6/9/06

L. e 3T OT

e > = |l g ' 21107
= g | o2 R Reviewed by / Date DeC 3-1%3-Q {
el e |28 |~ |55 |3 w e
Zle|ls|B8elf O] 2 & By =
2iele'E2is |5|£l5]2|78 £3
= = = o @ o - o @
81615 2818 |z]&l=|=|3%8 ) go
0 Wl on g Do jx 21 Z 0|3 02 s02 Lithology 0.0 Remarks [
E CH CLAY, dark yellowish brown (10YR =630
- 4/6), dry, stiff, contains clasts of
sp g A limestone ~
AR 3
K 7 i 6277 25
3 CH CLAY, yellowish brown (10YR 5/8),
i L 6265 moist, stiff, frace manganese clasts | -
3 /isp 3 i —.and organics
'/ 2 4 |2 fé’fj CLAY, brownish yellow (10YR 6/8) to 3
53 5 | o)’fﬁ* dark yellowish brown (10YR 4/4),
/);;1 maoist, stiff, few rock clasts, trace =625
3 - . manganese clasts
i flsp | 3 _ 3
3 / 3 7 |13 i €232 7.
E 50/7" GC | g»ps clayey GRAVEL, dark yellowish 78 E
E T\ brown (10YR 4/4), moist, hard [ SPT refusal at 7.6 feet.
E Continuation of borehole 2
description in rock log.
10+ - 620
" =615
205 =610
25 =605
307 T of 1



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

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

] ZMACTEC
|

! |
|IROCK LOG - Boring No. B-1061

Drilting Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ HQ core (3.8") 1632124.2 N; 6290921 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
Casing Size and Depth Borehole Inclination Logged by Date Completed
| PVC: 8.63 inch O.D. / 7.6 feet Vertical ~ K KRUG 6/9/06
Gl F 7507
= B VR Ty
= o > |2 z Reviewed by / Date Dec 3-13-0 /
g 3 2 2 155 | = 5
Sl 8lalslal olak |28 |5
= y o o = = [ | ® o~
s 8|2 |5|E152 28488 | 83
ClEgle|= |2 |32 58888 | & Lithology Remarks W=
- CW|R1 —— LIMESTONE (micrite) with pockets of completely . . . 3
1 -12-% 0 |to|to e weathered rock (soil consistency) interbedded with Possible soil ﬁ!iedfvoxd
i : HWIR3 B | i e, Ti calcareous shale; micrite is bluish gray (Gley 2 at degpth; g.?-s.o eet £
10 - 5/1)) and shale is dark greenish gray (Gley 2 4/1); and 9.0-9.6 feet 620
: shales are spaced 0.6-0.1 feet apart in bands fluid recavery good,
E 0.2-0.01 feet thick; weathering ranges from brown =
30112 ol F |rs moderately weathered rock fragments to
5.0 completely weathered; very weak rock to 1
E moderately weathered; potential soil-filed pockets =
; o between 7.6 and 14.6 feet
15 % =615
| 5.0 === LIMESTONE (micrite) with interbeds of shale; 3
13 |35/8 F|R3 o medium gray (N5) to grayish black (N2); fresh: !
E ) ma—— moderately strong; shale beds are irregularly
- spaced, wavy and irregular in structure
At % =610
E 49 = .
4 |85 93 g 1
5 j:t -
I £ |r3 3HT\“§ o 15 BHTV and NG analysis £
5L - Mva, Sm. were conducted over - 505
NG = Ti-0p the length of cored
o, i - 26.1 fest: slickensides section ]
j 5 Y 94 g o -
E -
= ]
£ F 600
4.9 % ]
& 50| % % fiuid recovery good
E % - 33,4 feet: calcite filled vugs
F |R3 — - 34-51 feet: calcareous shale beds becoming thin 34.5-40.5 fest 3
35+ i to medium bedded . . t 4
7 Eane ¢ medium bedde abundant e
% g drilling-induced =
i . 150 100 - discontinuities
B S
E mamn -
i T !
——
Al % 590
150, = |
8 50 97 E =
& § >
} F |R3 E‘IE :
45 T +45-48.5 feet: calcareous shale layers spacing - 585
- ] ncreases with large limestorie bands 5,
5.0 s
3 8 |==1100 == -




ROCK LOG_MFC_WLA_REV BELLEFONT 02-21:07.GPJ WLA.GDT 3/12/G7
Project Name and No.: NuStart - Bellefonte COL Proiect: 6468061299

ZMACTEC

l
ROCK LOG - Boring No. B-1061

Witliar: Leis & Assocaaes, e

3 =
g |3 z S 158 |5 g
sls|8|al2lal o8l |52 |2 g
= =92 8 2 -
SlEle | =2 |5 R 3BE388 |8 Lithology Remarks =
; 50 = 3
I
' e '
504 : .
% 580
310 4.9 94 - - 51.4-56 feet: fossils or rip up structures increase; -
‘Y1860 s 1S ¥ shale beds decrease in thickness and occurrence
FlrRs| B ]
55+ = - 575
T
E - L
50 Eae
11|22 100 %%% !
: o “
- —
60 - % - 570
12 50 97 % -
= ﬁ -~ 83.6-75.2 feet: shale bands become more -
55 F IR3 g discernable
o - 565
T — A -
. 5.0 === | 1 ) —
13 i 100 % / V‘Sa {Ro,'ﬁ 66.6 feet: calcite filled vug :,
70 - L =560
214 |20 140 = 1
5.0 F |R3 -
=)
1 - PVC: 4 inch O. D. ;
75415 10.6 1100 I ‘ installed afier drilling for ¢ ggg
! 0.6 Boring terminated at 75.2 feet BHTV test
NOTE A: Water level data ]
7 Jate - Depth (below ground surface) -
3 37 -12.6 feet 3
5/12 - 22.6 feet
80+ 550
£ - 545

Page 2 of 2



ZMACTEC WA

| SOIL LOG - Boring No. B-1067

Drilling Method Boring Location Coordinates; AL State Grid (ft) Total Depth
Hollow stem auger (8" OD) HQ core (3.8") 1532868.7 N; 6288399 E 174.5 feet
Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) | Ground Water Depth | Date Started
MILLER (Ray) / CME 750 614.4 feet See Note A 6/27106
Sampling Method Borehotle [nclination Logged by Date Completed
Split Spoon/ HQ core Vertical A, Tillery 7/6106

Lt 57807

o — | =
= IS
o5 @ Z |z N o A
= 0 | 2 E|=|2 Reviewed by / Date DSC 3-(2-qj
D > &L 8 = = E =
2 Flo=E|e 18128 =@ 2
slel s | Be|8g| S 2|2 B sn g
R|E|E| 82188/ 2|58 2\t 4]
DG S I Sa e 2| 28| 2|82 s14a Lithology - Remarks e
g CLAY with sand, dark yellowish E
brown (10YR 4/4), dry to moist, stiff, 3
E /isPT 5 trace roots and micaceous flecks E
E 5 6
Y117
3 610.8 a5 ‘
3 /SPT 6 CLAY, yellowish brown (10YR 5/8), Drilier notes: auger chatter ¢
/ A 8 |11 soos  dry to moist, stiff, trace sand, trace 46 =610
5 5 T W manganese nodules, occasional T 3
! lenses of coarse grained material 3
E I (Residual)
3 i -~ 4.4-4.6 feet: sand lens 3
/ ST 7 |1 ELAY, yellowish brown (10YR 5/4), :
3 12 moist, stiff, trace sand, trace 3
3 “ manganese nodules, occasional E
3 lenses of coarse grained material :
A F‘Tl 7/4" [ 4 ] ! sos2  (Residual) g0 SPT refusal at 8.8 feet. 3
4 {§20/0 Auger refusal at 9.0 feet. £ 505
10_5 Caontinuation of borehole E
description on rock log.
= 600
154
- 595
203
E =590
254 3
E - 585
302 s




ROCK LOG_MFC_WLA_REV BELLEFONT 02.21-07.GPJ WLA.GDT 3(12107
Project Name and No.:NuStart - Beilefonte COL. Project; 6468

ZMACTEC WA

William Letis & Assecians, iz,

299

ROCK LOG - Boring No. B-1067

Drilling Method Boring Location Cocrdinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ HQ core (3.8") 1532868.7 N; 628838.9 E 174.5 fest
Driling Contractor (Driller) and Rig Elevation (Datum NAVD 88) | Ground Water Depth | Date Started
MILLER (Ray) / CME 750 614.4 feet ) See Note A 6/27/06
Casing Size and Depth Borehole Inclination L.ogged by Date Completed
PVC: 4.5 inch O.D. /9 feet Vertical A, Tillery 7/6/06
R A
= 3 S
= 3 o =z |z, |k Reviewed by / Date DS(— %”IBFC\/
& = £ | = =12 128 | &
el 8l el 8 |F o O [E8 | %
=1z | = £ | 9|zEl 018 |55 Q=
€|l x | X |2 w5800 |c Lithology Remarks.
Hr —— 4 LIMESTONE (micrite) interbedded with shale; . - 605
10+ % micrite is medium gray (N5) and shale is grayish 9'4’30 feet: ?”'d return
Fd s 1, o, biack (N2); slightly weathered to fresh; medium good to fair throughout ¢
an Ro, Op, strong boring L
21 v5~6 892 | F |IR3 . /fzfg’u " - 9.4-9.9 feet; fracture zone, poor recovery, thin
) Bj, 15, P, yellow clay coatings along fractures
¥ e | e T - 8.8~ 17.4 feet; shale beds are <0.05-0.3 inches i
E E thick with spacings of 0.5-2 inches, wavy,
discontinuous, very fine- grained beds, =600
15+ : bioturbation 3
: - - 14.4-14.8 feet: wackestone bed, fossiliferous
32 | 22100 =150 B
] = [ B LIMESTONE {wackestone with interbedded
i packstone) interbedded with shale; micrite is 7
E E lRr3 medium gray (N5) and shale is grayish black (N2}, - 505
204 % fresh; medium strong
i3 g—g— 100 % s, 20, P,
ma—— 'S,',ffﬁz ey - 22.4-25.5 feet: wavy, discontinuous, spotty shale
. Bi 10 >
E i a, no fit
== ) - 24 feet: bioturbation - 530
=E
g E i1, 20, 1 - 25.5-29.5 feet: packstone interbed with very little
5.0 oD s, T shale, medium gray (N5) 1o medium light gray (N8}, -
34 159 100 E giﬁfr’fg many broken fossil fragments, stylolites every 2
E T B 10,8, 0.%-0.3 feet
b | ISt Ro, >
E = fit
Flral | Boo 585
30 4 o] | e Ro, T
E g - 30.5-35 feet: packstone interbed with very little
5 |21 gp = ;. 10, Pl shale, medium gray (N5), medium coarse grained,
4135|559 g Sk Ro, Op, fossiliferous, stylolites 3
b L poor fit
% "B 10, -
’Wa‘ Si-Ro,
== B o SR
35+ E | W Ro. Ti \ i,
h 36-37 feet: fossiliferous zone 4
36 |22 100 ,
5.0 . 38-40.4 feet: beds more planar with very little S
: § ihale '
; F IR3 575
0-
; = SHALE (calcareous) with interbedded limestone
5.0 (packstone); shale is grayish black and limestone >
27 |gg(100 : is medium gray (N9); fresh; medium strong; 60% ]
i Fr || shale /
T ,211 10.P4, interbedded LIMESTONE (micrite and wackestone) -
T ; G Fo Op and SHALE; limestone is medium gray (N5) and 570
454 mi. | C i shaleis grayish black (N2); shale content increases
e / incipient, with depth; beds are planar; 30% shale
£ T M3.3-437F
49 m-; - 46-46.6 feet: prominent shale bed
4 8 { 7= 1100 T
50 T
E S
T
] y

Page 1 of 5



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

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

AMACTEC

Wi

Wilkars Lots & Assegintes, fne.

ROCK LOG - Boring No. B-1067

|

=1 -
= o - =
£12| 2|8 & s 185 | 8
2le|§|%]e g Sgl8g | 2
i IR SSB68 | O Lithology
R3 B, 15, PL,
50 R = P
SHALE interbedded with micrite and wackestone;
shale is grayish black (N2) and fimestone is
g B 100 medium gray (N5); planar beds, fresh; mediumn
E 5. strong; 80% shale
1 LIMESTONE (wackestone and packstone) with
T s, 70, P interbedded shale; limestone is medium gray (N5)
55 - [8+0p, He and shale is grayish black (N2); fresh; medium
: strong; 35% shale
E - 54-54 8 feet: prominent shale bed
4.
<1015, | % - 56.8-57.6 feet: prominent shale bed, 95% shale
e - 58.6-59.3 feet: prominent shale bed
60+
; - 60,7-62.2 feet: shale and limestone, shale beds
2 44 .‘g_% 100 0.1-2 inches thick, 45% shale
’ SHALE with interbedded micrite; shale is grayish
65 - black (N2) and micrite is medium gray (Nb5); fresh;
; medium strong; 70% shaie
£ 12 [83}400 . __—
5. - 63.9-80.8 feet: planar interbeds with striped
. appearance, micrite beds are 0.1-0.2 feet
70+
k IFa. 40
5.3 Wa, Sm,
£ 13 50 100 T'r.a o
75+ o
E B0-20°, St
0 o
2 14 K i1 5
k =, 10, PL.
Sm Ti,
. o
Bj. 10, P, ]
k S)m‘ Op LIMESTONE (micrite and packstone) interbedded
215 1 00 with calcareous shale; micrite is medium gray (N5),
6 packstone is medium bluish gray (5B 5/1) and
E shale is dark gray (N3); fresh; weak to medium
£ 2 strong; limestone beds are 0.05-0.2 feet thick with
0 |_spacings of 0,05-0.4 feet; 36% shale _ |
85+ 3 LIMESTONE (micrite) with calcareous shale
g interbeds; micrite is medium gray (N5) and shale is
4.9 dark gray (N3); fresh; weak to medium strong;
5 16157586 shale beds are <0.01-0.05 feet thick with spacings

o
=

of 0.05-0.2 feet; 25% shale

Elevation

o
871 (feet)

- 545

- 540

=535




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

WZ4-

“Wiliam 3,15y S Avsac]

= 3 o = |2 E
- & = )
- c na; o % &S % -"‘% _g-% 2
/2| glg|s 2|1251815 85 | €
el 5 8 1|8 8|28 £18g82 | 3 .
Slglepglsel2|aleldEBSB8a 06 Lithology
| =
L |49 :
< 17 150978 =
j =
=
< T
95+ :
SHALE (calcareous) with interbedded limestone
5.2 (micrite and packstone); shale is dark gray (N3),
% 18 55100 micrite is medium gray (N5) and packstone is
k medium bluish gray (5B 5/1); fresh; weak to
medium strong; micrite is globular; bioturbation;
E 60% shale
100
4.9
£ 18 50 98.6
105 =
5.0
4 20 50 99
] : LIMESTONE (micrite) with calcareous shale
1104 interbeds; micrite is medium gray (N5) and shale is
E ] dark gray (N3); fresh; medium strong; 20% shale
5.0 I
£ 21 21100 =
5.0 = - 108.1-121 feet: shale beds are <0.02 feet thick
; T with spacings of 0.02 feet, occasional chert which
) = varies in size from 0.03-0.06 feet, vugs and spar in
— rock fabric
1154 I , . R
- 115-125 fest: chert intervals
T -
322 (211400 —
120+ ff_':T
L - 121-125 feet: shale beds are 0,02-0.03 feet thick,
5 23 96 E less wavy
- =
g ﬁ 7 - 123.4 feet: bed with coal-like fragments 0.5 faet
thick
1257 = - 125-127 feet: shale beds are 0.01-0.05 feet thick
E: g with spacings of 0.05-0.3 feet
224 1211900 = .
5.0 — . 127-135 feet: shale beddings are less discrete,
E | zontain rip up clasts and stylolitic features

ROCK LOG - Boring No. B-1067

Eievation

(feel)




ROCK LOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA GOT 2/12/07

ZMACTEC

Project Name and No.:NuStart - Bellefonte COL Proiect: 6468961 299

WL A

Wiliiam s & Associates, int.

ROCK LOG - Boring No. B-1067

z 8 z |z E
g 1% £ £ |28 |3 5
-~ [=] @ fm o = o = o ey =) =
2l 2 2 £ 22128 |55 He
El<| 825255218488 |3 . £8
o o ES 2 lplel|3 0SS an (O] Lithology Remarks Hs=
: - 485
130+
5.1 4
; 25 |55 100 :
] F IR3 480
11845 - 135-140 feet: shale beds are 0.01-0.05 feet thick 1
T with spacings of 0.05-0.2 feet, wavy
5. 3
£ 26 |z {100
5. i, 10, >
E Na, 51T
nineraiZajon i
; 475
=0 - 140-145 feet: shale beddings are less discrete, =
E contain rip-up clasts
R ]
4 27 5 99
I - F |R3 ' - 470
145- s .
(] - 145-155 feet: shale beds are 0.1 thick on average =
g - with spacings of 0.05-0.2 feet
4.7 . ]
-4 28 50 a3 %I 1
g = b}
- 465
150 g ]
4 28 50 100 §§E {
E %’f HC;. 80, 8i, - 153.2-154 feet: vertical incipient fracture, 80 3
E . degrees
£ |r3 == 152,8-153.8 450
s T - 155-157.5 feet: shale beds are 0.1 feet thick on -
E average with spacing of 0,05-0.2 feet -
330 | 2 |10c —
W % B 10, P 158.5 feet: slickenside along bedding joint 455
160 - 325 S‘jfn', & - 158.5 feet: slickenside along bedding join 1
: . E]E AUICKeNBIGHS 3
_ = ——
31 ) 100 E ]
E e - 167.5-168 feet: shale beds are 0.01 feet thick with -
K dpeded = i o F
F R3 = spacings of 0.05-0.2 feet 450
165+ _
3222100 E= .
i : /ﬁ;'g; d 167.2-167.6 feet: veriical joint, 75 degrees :
; 168-174.6 feet: shale beds are 0.01-0.05 feet -
— —

Page

4
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ROCKLOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GOT 3/12/07
Project Name and No.:NuStart - Bellefante COL Project; 6468061299

ZMACTEC WA

Wiilian: Lenis & Ausaci

ROCK LOG - Boring No. B-1067 }

B e
= O > |z E
L £l =12 |28 |3
HEHEHEEE R i
a = [ o o oA Hm 2196 06 [=} ] %,’
al 3 @ D | = SR B @ . i
Ele | 2|2 |o[285 B38| O Lithologdy Remarks
* thick with spacings of 0.02-0.1 feet, shale is very - 445
170+ sparry, wavy; stylolites 3
$33 |2 |100| F |R3 % D ]
: o ( ‘ _ 440
175 - \Boring terminated at 174.5 feet /
; NOTE A: Water level data ]
Date - Depth (below ground surface) 3
b 6/28 - 8.2 feet
i 715 - 8.0 feet
7/6 - 7.8 feet =435
180 - 8/1 - 8.2 feet
T 430
185+ L
: - 425
190 - !
E =420
1895 4 3
] - 415
200 4 3
3 =410
205 - 1

Page 5 of &



SOW LOG MFC_WLA REVISED BELLEFONT 02-21-07.GPJ WLA.GDT 3/13/07

ZMACTEC

Drilling Method

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

WA~

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

Boring Locatién Coordinates: AL State Grid (ft)
1533819.2 N; 627721 5E

SOIL LOG - Boring No. B-1078

Total Depth
75 feet

{

o
=
P "
g 2 =g
& SRR
Sigi 2 ES (2%
SIEl B 82|85
NI RERREE
OE
1§ FVE 20 .
Ef HIE
57
El 1=
i 63
103
il lcME )
| I 19.2
E =[SP 5011 T 0
i 4 ’

Py
3]
wdnnvadaugaly

Leosrbonsnling

25-

ey

304

) //1 (N o
: Nl 3 7 57
e Reviewed by / Date DSC 3- [3-Q7
E - g
£ & 85 5
Pl e s EQ 2B
i E £ |BY ] igca
: O | I |2 goas Lithalogy o0 Remarks
..‘?‘-'. GW GRAVEL, gray, dry (Fill)
Y 6026 1.0
— e CLAY with gravel, brownish yeliow
i (10YR'6/6), dry, 10-20% black
o manganese nodules, gravel is from ‘
{,/, fill above 5
% ,Z*'{f E
A 599.6 3.7 800
/| CL CLAY with gravel, brownish yeliow £
/’ (10YR 6/6), dry to moist, very stiff, E
. . few black nodules (possibly . E
. manganese oxide) 5-10.5 feet: very infrequent |
. - 4-4.5 feet. color changes to brown (<2%) white nodules ~2mm
7 (7.5YR 4/3), few fine sand, trace which do not react with acid £
. limestone fragments
’/’ - 4.5 feet: color changes to brownish
/ vellow (10YR 6/6) with tan and
7 orange mottling, trace weathered
f‘/ ;;/ff rock fragments 595
:;w;‘ - Gravel is freshly broken limestone, £
. gravel content increases with depth 3
— . ’
S s 10.58 £
 GL CLAY with gravel, olive yellow (2.5Y E
] 6/6), moist, stiff to very stiff 3
. G 124 | SPT refusal at 12.1 feet, 3
I Continuation of borehole :
description on rock log. 3
=590

T YT

o
[o2}
4]

80



ROCK LOG _MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 2/12/C7

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

ZMACTEC

Wil Lemig & Avsoc

LA ROCK L.OG - Boring No. B-1078

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ NQ core (3") 1533819.2 N; 627721.5E 75 feet
Drilling Contractor (Driller) and Rig Elevation {Datum NAVD 88} | Ground Water Depth | Date Started
MILLER (Bilbrey) / CME 750 603.6 feet See Note A 5/25/06
Casing Size and Depth Borehole Inclination L.ogged by Date Completed
PVC: 4.5 inch O.D. /12 feet Vertical A. Tillery 5/26/06

Deplh (feet)
Run No.
Recovery / Cut
% RQD
Sirength
In-Situ
Testing
Discontinuity
Log
Disconlinuity
Description

 Lithology

Geologic Unit

Aol 57977

Reviewed by / Date DSC 3-13- a7

Elevation

{feet)

Lithology Remarks

s Wealhering

oo
o
Py
(5]

|
w
o
w
=

i
G

1. k]
[#%
o>
W
=
™

I

i, 20, P,

sm

.
oy
N

=N

9z

{
ol
(g

30 F |R3

EL 10, FI,
iSkRao

!
o0
[

|

9f

I
o
(o]

35

40 F 113

il

|

34

i
e
=]

45

"
g
o

B8 | F

|

T

18y, 20, PI,
ShRo

i, CLAY, olive yellow (2.5Y 6/6), wet, very soft, few 4
\sand [
LIMESTONE (micrite) with calcareous shale
interbeds; medium dark gray (N4) to dark gray 3
(N3); slightly weathered; medium strong; rock is Ve
\stained nearfiactures __ _ ___ __ __ _
LIMESTONE (micrite) with interbedded calcareous
shale; medium dark gray (N4) to dark gray (N3);
fresh; medium strong; contacts are slightly gradual;

- 20-25 feet: shale beds are 0.2-9 cm thick . 3
(average of 0.5 cm), some stylolites, rip-up clasts,
passible pyrite

SHALE (calcareous) with limestone interbeds; 3
F medium dark gray (N4) to dark gray (N3); fresh; s

medium strong /
-\LIMESTONE {micrite and wackestone) interbedded - :

with calcareous shale: limestone is medium light
gray (N6) and shale is medium dark gray (N4); =575
fresh; medium strong .
- 26-27.5 feet: beds are mostly fine grained except
at 27-27.5 feet, which is wackestone

*\ SHALE (calcareous) with limestone (micrite) [ .

interbeds; shale is medium dark gray (N4) and
limestone is medium light gray (N6); fresh; medium
strong

LIMESTONE (wackestone and micrite); limestone
is medium light gray (N6); fresh; medium strong
SHALE; alternating micrite and shale beds; shale is
medium dark gray (N4)and limestone is medium
light gray (N6); fresh; medium strong; 60% shale;
contacts of shaje beds with micrite are clear, no 1
alteration, bioturbation or otherwise (35-40 feet)

LIMESTONE (micrite and wackestone) interbedded -
with shale; limestone is medium light gray (N6) and

shale is medium dark gray (N4): fresh; medium - 560
strong -
- 43.5-44 feet; wackestone

- 44-44 8 feet: small wavy shale beds, some

-\ brecciation _ 7
LIMESTONE (micrite and wackestone); limestone

is medium light gray (N6); fresh; medium strong;
some larger grains bordering on wackestone . 555

- 4€.4-57,1 feet: wide to moderately wide spaced 4
stylolitic features

Page 1 of 2

50% shale - 585



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

Project Name and No.:NuStart - Bellefonte COL Proiect: 6468081299

AMACTEC

VLA ROCK LOG - Boring No. B-1078

Witliam L2t & Asyciates. o7,

Elevation

{fest)

-550

‘5 =
g 2 o ‘g ? c ! 5
Sisl8la "% = sIE | E .g ©
£l = g < iz o glE £.8 =
Bls| 3| 2|2 |2/25 2185228 |5
Cl2icixm|s|nhl=R|S5B888 |6 Lithology
g [2:01 78 [SW : Istaining
< 5.0 toF 3% = . =
— - 53-53.5 feet: few small wavy shale beds 0.5-1 cr
E - thick, small fossils
55 - = R O
— LIMESTONE (micrite and wackestone) interbedder
= with calcareous shale; limestone is medium light
- €
i T gray (NB) and shale is dark gray (N3}; fresh;
211400 S g ) [\ medium strong; shale beds are very thin_____
: 5.0 : W, SI LIMESTONE (micrite and wackestone) ; limestone
g is medium light gray (N6), fresh; mediumn strong; ni
shale beds; stylolites spaced 0.05-0.1 feet
60 I {R3 —
= | fio. 7080, e e o e e e e e s e e o o
E =T |/Ro. LIMESTONE (micrite); light olive gray (5Y 6/1);
o CI |/ preining fresh; medium strong; wavy stylolites spaced 1-5
E 49 o0 F i s, P, cm apart; few wackestone interbeds 62-63 feet: losing water
d 5.0 Ro . return, improvement at
~ =
3 Fr] - 63.8 feet: some wackestone grains (>10%)
65 ==
. % - 65.6-66 feet: wackestone
d 48 SwW =] -85.4-66.5 feet: brown/tan staining and white
501 lioF ﬁ powder on broken surfaces, possible indication of
. : — groundwater flow
3 ]
70 —iR3 : o e e En e e e e oo g e ey e o o e o e
' LIMESTONE (micrite and wackestone); limestone
E En— is light gray (N7); fresh; medium strong; mainly
) E very fine to fine grained; homogeneous very thin
50| g0 | = ;. 10, wavy stylolite lines
: 5.0 [Wa. Ro -70.8-71.5 feet: fracture zone with staining,
x HEIIEE indication of groundwater movement along
" g fractures
75 : - -
Boring terminated at 75.0 feet
I NOTE A; Water level data
: Date - Depth (below ground surface)
i 5126 - 2.1 feet
80-
85




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

[ Project Name and No.:NuStart - Bellefonte COL Project; G4§§061 299
a1 ALl OG - Boring No. B-1
brﬂling Méiﬁod Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ NQ core (3") 1533742.4 N; 628277 E 150 feet
Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) | Ground Water Depth | Date Started
MILLER (Bilbrey) / CME 750 604.8 feet See Note A 5/22/06
Sampling Method Borehole Inclination Logged by Date Completed
CME/SPT Vertical A. Tillery 5/24/06
T T T G 51047
o3 = | 1= . - oS ; )
= g ug’ £ |2 Reviewed by /Date _ D $C. 5 - 9-07 Rev. |
2 > 8E E S| % S
£ lo 2| 82 (85 € E § ) §(7 %
3|2 & 590 (39 % M e & || & ¢ S
olE| £/ 85 [85| & 5| 2|28 |=¢& )
I3 &8l Salegls Z|8]3 |82 604.8 Lithology 00 Remarks we
03 6043 TOPSOIL 05 3
3 CLAY with gravel, brown (7.5YR 3
3 4/4), moist, very stiff, trace E
3 manganese oxide nodules, clay E-
2 RICME 80 reacts with acid. Gravel is
3 1 subrounded to sub angular, clasts E
are limestone fragments or small
E quartz grains E
5 599.8 50 - 500
E SILT with sand, light olive brown
3 (2.5Y 5/4), moist, very soft E
h CME] _
3 > 26.4 3
596.3 8.5
E CLAY, dark yellowish brown (10YR E-
4/6), very stiff, few sand and gravel
10 | clasts, trace manganese oxide £ 505
2 Blove nodules CME blocked by long
3 3 18 limestone clast at 11.5 feet ¢
SPT refusal at 11.8 feet with E
F=ISPT}38/3' f 0 j— 593.0 11.8_| 38/3". Continuation of 2
4 borehole description on rock £
3 log. E-
15 E 590
20 - 585
25 550
30 — £ 575



ROCK LOG_MFC_WLA_REV BELLEFONT 03-18-07.GPJ WLA.GDT 4/24/07

Project Name and No.:NuStart - Bellefonte COL Project; 6468061299
AMACTEC ROCK LOG - Boring No. B-1079
Drilling Method Boring Location Coordinates: AL State Grid (ft) J Total Depth
Holiow stem auger (8" OD)/ NQ core (3") 1533742.4 N; 628277 E 150 feet
Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) | Ground Water Depth | Date Started
MILLER (Bilbrey) / CME 750 604.8 feet See Note A 5/22/06
Casing Size and Depth Borehole Inclination Logged by Date Completed
PVC: 4.5inch O.D./ 11.5 feet Vertical A. Tillery . 5/24/06
I — : ] 7
B 1007
= i Py 3 o z |e. | E Reviewed by / Date PS¢ 6~9- ‘3? Rev. |
s Blalgls =12 |28 | 2 5
£ g Li5|g2 8|E |EL 2 ® =
5l : 8§ 2|5 5/552882 |3 23
Q| 2 g | =215 eL2{3 B8 a8 | o Lithology Remarks w=
] | LIMESTONE (micrite) with interbedded shale; First core run begun at
3.5 micrite is medium gray (N5) and shale is dark gray 11.5 feet.
1 35 100| F |R3 (N3); fresh; medium strong; micrite is medium 3}
grained; shale beds moderately thin; 10% shale Good fluid retures
15 - |— milky gray, 2900 psi - 580
- 15.5-17 feet: shale rich zone down pressure 5
o |41 gg LIMESTONE (micrite) with interbedded shale;
5.0 micrite is medium gray (N5) and shale is dark gray 7
(N3); fresh; weak L
20 - — F |R3 585
3 |80 o Drillers using circulating
5.0 mud tub
’Fla,k10.F -
25 1 I S RN iS_{lec ensic 3s, B ) . o _580
wicalcite - 25 feet: increase in shale beds to 15%, micrite
0.5cm very fine-grained, very closely spaced incipient i
hick) fractures, locally healed with calcite 1
4 |28 100
5.0 -
| IBi, 0. st, 3
ISl-Ro, 4
30 - {—1—1 F |R3 Faicits 575
eoating 1| :
pide - 31-32.5 feet: zone of faults (minor) which exhibit
5.0 - prominent slickensides, indicative of bedding 7]
5 25| 7@ oo parallel slip, 10-20° 1
slickensic 35
;\?\ji 10, 3
. SkR
35 - | B S [ —] ’F:ZO, P(l =570
1Sm,
islickensic 35 3
/ga, 15,F | 3
5.0 e
€ 50|84 iriace ]
Fa, 10, PI
ISi-Ro, -
slickensic 15
1 I Bj, 10, P1, = K65
40 F &8 St-Ro, - 40 feet: increase in shale beds to 20%; locally Good fluid return
poor fit . N .
bo, s, erratic and bioturbated
50 Sm, glass =
. Islickensid 3s
71850 96 |
P 5 560
Bi. 15, PL -
5.3 SI-Ro =~
50 100
—t—1 F |R3 - 555

Page 1 of 4



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

ZMACTEC WA

William Letus & Associates. Inc.

ROCK LOG - Boring No. B-1079

5 -
= &) > =
© = 2 % ; s S c
Sl s|5lalSlal.oBlE |52 ]2 g
= o Q = O
Bl 18|12 8|5|85| 21888 % 53
[ =1 @ - %‘ = Lol = D 5 L@ @ Lithol e
4 v =® DO |lE-| S 0a oo (6] Ithology Remarks
’ 5.0 1 i 10, st,
39 |50|% B :
I | -54.4-55.4 feet: bioturbated zone
- 55 feet: increase in shale beds to 25%, micrite is
E light gray (N6) 3
ERT % 04 - 57-59 feet: shale rich zone
I LIMESTONE interbedded with shale; limestone is
60 — F |R3 medium light gray (N6) and shale is dark gray (N3); =545
| ’ fresh; medium strong; occurrence of green .
hydrocarbon residue on shale beds
5.0 s ]
1 155|%2 LRo, P, P
- oor fit
I - 64-69 feet: regularly spaced minor faults or
65 ) brecciated zones 20-30°, poorly developed = 540
12 o 60 slickensides, poor core recovery. 5 to 10% shale, 3
’ with wavy beds spaced at 0.05 feet.
& :
413 |2L] 70 = -
4.0 -
= -:. 3
70 — F|R3| Fd 535
T )
11
5.1 = |
. 1]
3 14 50 90 _E 1]
-l
- 1] N
o
S I =5 LSR 530
1] L]
ik i. 5, Pl, -
m, poor
I 5.1 ]
15 | &=
I £0 100 E"'-l .
]
80 — F |R3 e 525
rr i
o -:.
i -l =
16 |21 1 06 = - 82.2-85.5 feet: very bioturbated d
i ) -
; = !
o
85 —_— - =520
1)
- -:- » -
o [} a 20, Pl
m 2|
1 5.0 ickensid Js,
317 |55 (100 Koo | 1
90 —_— F |R3 =515

Page 2 of 4



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

ZMACTEC

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

ROCK LOG - Boring No. B-1079

|

o
o

|

2K

8]
o

oy
(=]

o
o

N
©

o
o

S
((s]

2]
o

|

an
(w]

o
o

41
ol

|

(%2
o

o
o

|g ‘ Recovery / Cut

el
£l s
HE
[RE
95»
119
1oo>
120
105—
121
110_
{22
115—
iz
120-
12
125-
i2s
1'3o~

% RQD

©
[s)]

100

100

98

98

100

100

100

2|2|z2 85 |58 | 8 S
o |212%| 28558 | 3 . 58
EAAE LE5Esads | o Lithology Remarks H=
T
] =510
F |R3 505
Good fluid return, milky
gray-white 3]
= - 103.8-105 feet: shale bed ]
= - 500
LIMESTONE (micrite); medium gray (N5); fresh;
weak 1
IBi, 20, P, 3
ISm, calcit =
™ fcoating
Bj, 5-10, i
heom - 109-110.8 feet: shale bed
F |R3 iBj. 10. P1, . - 495
ISI-Ro Driller replaces water
pressure gauge il
LSR| l
- 114-115 feet: shale rich zone - 490
T LIMESTONE (micrite) with minor shale interbeds;
micrite is medium light gray (N86) to light gray (N7) =
and shale is medium dark gray (N4); fresh; weak; i)
beds dip ~10°-15°; shale beds wavy with diffuse
boundaries; 10% shale 3
F |R3 485
[ — =480
Driller replaces mud tub
fluid
F |R3 475
LIMESTONE (micrite) with interbeds of =
wackestone; micrite is medium light gray (N6) to

Page 3 of 4



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

ZMACTEC

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

W74

Willian Letus & Associates. fnc.

ROCK LOG - Boring No. B-1079

5 -
= & > =
o 3 = 2 |2 |5 _
Sle|§5 oale|sl.oBE |22 | 2 £
21812551852 (8.88 |2 5§
Sl S| 8% |2 |Li28S|2528 | 8 ) 2o
€| e | ® S |alerlSRSan | o Lithology Remarks
E 26 5.0 10C medium dark gray (N4) and wackestone is medium
S 5.0 gray (N5); fresh; weak; diffuse relic fossil/oolite -
pods 3
135 54— — 470
- w =
3127 |5p 10C 3
E 1 a 15, Pt 3
r{(\, o - 139 feet: color change of wackestone to medium 465
e IKE= H =
140 F [R3 light gray (N6) Driller replaces mud tub
. LSR fluid
1 5.0 L
228 |F5)| 100 ]
145 R R R R R R R T, e A R T T - 460
LIMESTONE (micrite) with minor interbedded
¥ shale; medium dark gray (N4); very fine grained; 3
I & 10% shale beds -
129155 10C} F |R3 .
150 . - =455
Boring terminated at 150 feet !
1 NOTE A: Water level data
: Date - Depth (below ground surface) T
i 8/24 - 3.2 feet .
155 - 450
160 - 445
165 - 440
170 435

Page 4 of 4



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

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

ZAMACTEC

WZ 1

SOIL LOG - Boring No. B-1080

Drilling Method

Boring Location Coordinatés: AL State Grid (ft)

Total Depth

" Bround Water Depth | Date Started

615.8 feet See Note A 425108
Sampling Method Borehole Inclination Logged by Date Completed
CME/SPT Vertical .M. Osborne 4/26/06
g = | F ' Wwy 7T
=12 e YL -
5 E ué §lz12 Reviewed by / Date pSc 5-(3'@/
2 > SE 51 3| 8 5
Clel 5| B8e |Em S| 28| 8|85 S
SiEle| g2l 5|88 |F0 5T
ISl EI 88 88| 8| B | 5| £ | B® ) 3L
wi g | So|eE| S |20 |5 |02 ssa Lithology 0 Remarks =
UTECmE - 77 o Sandy CLAY, brown (7.5YR 47/4),
E 4 27 a8 moisi, very stiff (Fill) 1.0 =615
SPT 14 24 GC 14t ctayey GRAVEL, brown, moist to dry, G 1 foot: soil core refusal on a
2 21 |15.8 ——\_medium dense (Fill) : dry white limstone clast (1.5 =
31 poorly graded SAND, gray (5YR 5/1), inches). Advanced SPT
moist, very dense, sand is angular through interval. £
(Fill) ]
CME o 510.4 . i 54
3 : CLAY with sand, yellowish brown £ 610
(10YR 5/8), very stiff, occurrence of
lirnestone fragments and manganese 4
nodules increase with depth :
(possibly Residual) _
507.4 8.2 3
cve CLAY, yellowish brown {10YR 5/6), 2
R ':f 12 moist, stiff, trace manganese E
m soss_ nodules (Residual) 100_| Auger and SPT refusal at 9.9 &
*lSP'I]\E)OH i 0 ] feet. Continuation of
E 5 borehole description on rock £ 605
og. 3
153
20
= 595
25+ .
3 - 580
30-= Page 1 of 1 i




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

ROCK LOG - Boring No. B-1080

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ NQ core (3") 1532389.9 N; 630169 E 35 feet
Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth | Date Started
MACTEC {Akins) / EME 45 615.8 feet See Note A 4/25/06
Casing Size and Depth Borehole Inclination L.ogged by Date Completed
HW: 4.5 inch 0.D./ 9.1 feet Vertical M. Osborne: 4126106
S et 3 T
5 ; I b U
ol 3 > |2 E Reviewed by / Date Dy C g E? G /
g = 2 12 128 |3 c
s|8|¢la|2|5l-28E |E2 |9 P
s 218 2|5|51852|8088 |3 83
o = @ = ol =125 Lo 13 . =
10 Eleg || |p|le~IBdB0 | O Litholegy Remarks
1121175 [SW|R3 S B 510 LIMESTONE {packstone) interbedded with shale; First core run begun at
3 20 == 50 packstone is medium gray (N5) and shale is dark 93 fe‘; runbegunE +e0s
S A gray (N3); slightly weathered; medium strong; wavy 9.9.24.6 feet: Good A
fo planar laminations to fine bedding; shale beds fluid return. downhole
b i : are 0.1-1.5 inches thick with spacings of 1-6 inches pressure 500-650 psi 7
22 |22 74 |sW|R3 i o ) L
5.0 a— - 13.8 feet: vertical stylolites, color grades darker
15+ % j, 10, Pl -
: j. B, Wa 4
3 % 15 We 600
E ] 8 15 81, -
= T 1
K - 3. 15, Pl 189 t f ; " "
i3 g—g 88 [SW{R3 ﬁ ls ;r.ﬁ o i 18-23 feet: possible small dissolved shel—f- ghosis‘, N {
: B s {MESTONE (packstone and wackestone) -
20 St _Bi. 5Pl interbedded with shale: limestone is medium gray
E P | BN {NS) and shale is dark gray (N3); slightly - 595
E Bj. 10, PL,
E=H 5L weathered, medium sirong A
E | B3V NV | - 21.8 feet: 0.05 feet thick shaly zone with clay
& E i, 10, St, infilling, appears to be thin metabentonite 3
4 5.0 g2 |SW|R3 E—— L, }"‘, - - 18.2-30.5 feet; shale beds are 0.05-0.2 fest thick,
E 5.0 E =R }, subhorizontal (5°-15°); irregular calcite crystal-filled
254 Tr} L_Elay nfi} vugs 24.6-35.0 feet: Loss of
s fluid return - 590
E == 24.8 feet: lost fluid
< return and did not 3
% recover {
4.8 SWI|R3 o .
) 50 94 %
30+ ! - . 3
% L - 30-35 feet: fine to laminated beds, wavy L
6 37 g2 |SWIR3 T 1
d -
S= :ﬁ; /%i 20, 8t, - 34.2 feet: shaly zone 0.1 feet thick with clay i
L vishaly infifling
: e 34,5-34.6 feet: metabentonite 580
; Boring terminated at 35.0 feet 1
NOTE A: Water level data
* Date - Depth (below ground surface) 3
- 4/27 9.0 feet 4
8/14 -98.0 feet
40- 3
g =575
45 ]
| =570
50 s

Page 1 of 1



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

AMACTEC

Project Name and No.:NuStart - Bellefonte COL Project; M6§061299

WA

Wiihan Laniv £ A

SOIL LOG - Boring No. B-1082

™2 Nietiod ] oring Location Coordinates: AL State Grid (ft) Total Deptﬁ '
Hollow stem auger (8" OD)/ HQ core (3.8") 18325 TNl LIl o PR
Drilling Contractor {Driller) and Rig Elevation (Datum NAVD 88) | Ground Water Depth | Date Started
MACTEC {(Warren) / CME 45 621 feat See Note A 5/11/06

Sampling Method Borehole Inclination Logged by Date Completed
Split Spoon/ HQ core Vertical M. Osborne 5/12/06

o P =)
Z R &
~ -
o w -t =t . - :}__ )
% 2 | ut 5| =8 Reviewed by / Date Df C 9-13 Q7
@ >| 8= £ 5| B c
Slel 5| B lbsS| 28| 58 5
Sl a2l E2 |28 = € = o 20 e
e|el £/ 82185l 21218 2|=8 &3
o8 & £o e 8| £ 1 £ & 1% . o2
w|l g |3 s | I [0 3 |a2] g Lithology 0o Rermarks
03 S 5208 1 ASPHALT Fl02 N
3 6187 silty SAND, yeilowish brown (10YR ‘s Es20
spT il == 5/8), moist, loose to medium dense 24 * SPT1 blow counts not £
E / 1 * 18 | (Fill) ) recorded due 1o rig geologist 13
CLAY, yellowish red (5YR 4/6), omission E
E moist, stiff, some gravel
: 3
y SoT 4 |8
53 L 815.7 5.3
CH CLAY, reddish brown (5YR 4/4), 3
E 5 maist, stiff to very stiff =615
/ SPT Z 18 - 6.0 feet: color changes to mottied 3
3/ 3 12 6135 brownish yellow (10YR 6/6) and ;s | Auger chattering E-
E — : white (10YR 8/1); manganese =1 SPT and auger refusal at 7.4 £
= | nodules feet. Continuation of 3
E borehole description in rock
3 log. -
104 3
: =610
15 3
: - 605
20+ £
E - 600
25 3 1
595
‘
2 " ~
30 Page 1 of 1




ROCK 106G _MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3/12/07

ZMACTEC

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

WA

Witttz Lt & Axvciates, e

ROCK LOG - Boring No. B-1082

Drilling Method ] Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ HQ core (3.8") 1532535.4 N; 6285026 E 75 feet
Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) | Ground Water Depth | Date Started
MACTEC (Warren) / CME 45 621 feet See Note A 5/11/06
Casing Size and Depth Borehole inclination Logged by Date Completed
HW: 4.5 inch 0.D./ 8.4 feet Vertical M. Osborne 5/12/06

///};éiw FAYTP
= g’ > | > = Reviewed by / Date DS C ?’ 1 % <~7
o = 2 =1 2 = =
= - = = >E TEZ Q S
sl £ 2,91 2!%|z28E |E&2 | © £_
E c| 8|2 5|81351218488 |3 58
ClE|e | =z |6|283 5988 |8 Lithology Remarks LIS
: %%ﬁi LIMESTONE (wackestone); medium light gray (N6)
SAAS ST to medium gray (N4) with olive gray (5Y 4/1); .
T 18] o slightly weathered to completely weathered; good fluid return, brown £
404 45 SWIR3 medium strong 3
- B-8.4 feet: soil-filled cavity, several clay fillings
E - 10.8-12.8 feet: soilfilled void, contains medium 610
E stiff clay .
E 08 cw - 13-16 feet: soilfilled void, contains medium stiff 3y
- .8 cla -
2 50|10 Y
15+ -
f LIMESTONE (wackéstone) interbedded with shale; down pressure 800 psi, 605
4 SWIR3 medium fight gray (N6) to medium dark gray (N4); good fluid return, brown
k completely to moderately weathered; medium
cw strong; fossiliferous packstone interbeds; sparry
13 4.5 41 structures =
5.1 - 17.8-19.2 feet: highly fractured zone, shale beds
20+ MW highly weathered, less than 0.1’ clay infilling 2
E between beds - 500
£ - : 1
“ BHTVL 4
34|22 90 [mw 1
22 BHTV and NG analysis
i were conducted over -595
! g [ -266fest clayfiledvag /] the length of cored -
i F [R3 LIMESTONE; crystalline, medium light gray (N&) to =
medium bluish gray (6B 5/1); fresh; medium strong:
3 5 |29 100(SW ' white calcite crystals along break_ ______ _ 1 -
30- 5.0 to F : LIMESTONE (packstone) with calcareous shale | -
-5, interbeds; packstone is medium gray (N5) and !
SN o
: sw Eor 6. P shale is dark gray (N3); fresh to slightly weathered:; | 550
; o | e medwmstong ! =
R3 % Bl | LIMESTONE (micrite) with caicareous shale 5
‘ b Fod | W Re.Ti interbeds; micrite is medium gray (N5) and shale is 4
i 50 g dark gray (N3); slightly weathered; weak to medium ,
€ 50 1008w I strong; fossiliferous, shale beds increase with
355 : % depth . =
i E - 33.3 feet: calcite vug 585
; e
E:_“g » LIMESTONE (packstone); medium gray {N5};
- g 1"?1 PL fresh; medium strong; mainly subhorizontal -
£ 5.0 % /BJQ',S Pl stylolites; sparry crystalline structure throughout 4
7 |5 |100 e Ro T
g % - 37-43 feet: subvertical fracture and several vugs -
< — healed with calcite - 580
. F |R3 - {
T
=
: 5.0 - -
8 | === [100 .
g |39 == ,
T
: sumn - 575
=1 SHALE: interbedded with packstone; dark gray

Page 1 of 2



ROCK LOG_MEC_WLA_REV BELLEFGNT 02-21-07.GPJ WLAGDT 3112007
Project Name and No.:NuStart - Bellefonte COL Proiect: 6468061299

AMACTEC LA

Witiz Letss & Asss

ROCK LOG - Boring No. B-1082

=2 =
= 5 > | =
2 = 2 ; i g 5 5 o
Sl 5lalsls HIE (€5 | ¢ 8
E= D=2 dE |EF 2 P
S S| 8|2|5|E|55/2388 | 3 5%
g e |=|Z2]B|efi3B 31 oo | O Lithoiogy Rémarks Lol
& C 1" (N3); slightly weathered; weak; moderate to 850 psi down pressure, £
extreme bioturbation good fluid return, gray
30 201400
5.0
504 -
J: SWiR2 570
210 |22 1100 -
5§ - . " LIMESTONE (packstons) interbedded with shale; 1,
o Ml 8, wa packstone is medium dark gray (N4) to medium
SW Ro. Ti bliish gray (5B 5/1) and shale is dark gray (N3); - 565
E to FIR3 _ fresh to slightly weathered, medium strong; calcite L
"\ mineralization occuring along shale beds; 25%
shale 3
E 5.0 T SHALE interbedded with wackestone, shale is dark
11 15751100 ] 2 gray (N3) and wackestone is medium dark gray
60 - o E| o 5, €5, (N4); fresh to slightly weathered; weak to medium
E R3 fwa, Ro. strong; exireme bioturbation - 5680
50-50.9' C :
"~ SHALE (calcareous) interbedded with limestone 3
(wackestone and packstone); grayish black (N2j;
; 50 slightly weathered; weak; localized fossilliferous 3
12 5—5 100} SW |R2 beds; 40% limestone
e Biib, 75, ]
& Wa, Ro = 555
E: 5.0 - 68.4-69.4 feet: shale beds thin to laminated, X
o 13 155 {100 R2 dominated by wackestone
7 E N -
3 sSw - 550
314 %—% 100 R2 - 73.5 feet: limestone color shifts to medium gray PVC: 4inch O. D.
= : (N5) installed after drilling for £
75 - 74 feet: fossil rich bed 0.2 feet thick BHTV test
Boring terminated at 75.0 feet
- - 545
1 NOTE A: Water level data -
- Date - Depth (below ground surface)
j: 8/17 - 13.2 feet .
80+ -
= =~ 540
85+ -
E + 588

Page 2 of 2



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

Projact Name and No.:NuStart - Bellefonte COL. Project: 646;}961 288
y - . -
ZMACTEC SOIL LOG - Boring No. B-1086
Withum Letss & A ssoiatex, i
Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ HQ core (3.8") 1533155.7 N; 628520.7E 75.3 feet
Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) | Ground Water Depth | Date Started
MACTEC (Akins) / CME550 607.2 feet See Note A 6/13/06
Sampling Method Borehole Inclination Logged by Date Completed
Split Spoon/ HQ core Vertical _J. Hoeft 6/13/06
3 =TE St 3
o5 =R N2
5 g “cg 8|z 82 Reviewed by / Date DSc 3-13 a7
& SlEElL 5151 % =l =
cle 2o |ggl © | g2 S S
Sle|E| 52|58 5|2 % 550 o5
ojal s | £2 /e B | 25| £ |88 ; o
Tjole | Sa |2 2| 2| 0| 5|62 sy Lithology _- Remarks
hE CH CLAY, yeliowish brown (10 YR 5/4), E
: moist, soft, few organics, few chert
2 gravel, trace manganese nodules E
/P51 2 |18 23 %g’ Gsz ;
4 ! =605
i/ 4
/55T 5 |18 |18.4] |one -
5 : 3
E spt| © - becomes stiff, yellowish brown (10 -
3 3 7 118 YR 5/6), mottled with bluish gray (5B
E 3 8 sgs.L\ 6/1) streaks, Che';f gravel and 7.5 | fugerand SPT refusal at 7.5 £ 600
E PTA5/170 1 manganese nodules [ ‘eet (blow count 12/0"). £
E Sontinuation of borehole 2
E lescription on rock log.
103 :
I EE 595
£
154 ;
- 530
20+ ‘
. - 585
25 -

=i Page 1  of 1



ROCKLOG_MFC_WLA_REV BELLEFONT 02-21-07.GPJ WLA.GDT 3712/07

Project Name and No.:NuStart - Bellefonte COL Project; 6468061 288

AMACTEC VA

Willinr: Letiis & Asxocines, i

ROCK LOG - Boring No. B-1086

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

1533155.7 N; 628520.7 E

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

75.3 feet

Drilling Contractor (Driller) and Rig
MAGTEC (Akins) / CME550

Elevation (Datum NAVD 88) | Ground Water Depth | Date Started
607.2 feet See Note A 6/13/06

Casing Size and Depth
HW: 4.5 inch O.D. / 8 feet

Borehole inclination Logged by
Vertical J. Hoeft 6/13/06

Date Completed

/éﬁ%é ~FIITT

= a = | = E Reviewed by / Date DS C 5-13-0 ]
o = 2 5 |58 | 2 ©
“f o} g“ o ERES o & % %’Eﬂ a,g, =
HHHEB IR EEIE f2
0 & 4@ o € s Lo = B IR 45 Litholo e
xixiX|=ialse _Ji (Sfest pa¥al o ay Remarks )
i —— LIMESTONE (micrite) with interbeds of calcareous . .
o 0, shale; micrite is medium gray (N5) and shale is Fluid return good
T4 |38 . E (adS dark gray (N3); fresh; medium strong throughout boring
E 4.0 ’ .
w % - 7.5-15 feet: shale banding is 0.05-0.2 feet thick 3
- E 1IR3 % with spacings of 0.05-0.2 feet 3
E 25 - 585
54 ]
4 2 40 100 % -
157 Ea= - 15-19.2 feet: shale is <0.05 ft thick with spacing of -
2 o] 0.05-0.2 feet -
i
i3 |22 100 %
‘ : - 19.2-31 feet: shale is 0.05-0.15 ft thick, increase E
- E
20+ ﬁ in shale bed spacing to 0.1-0.3 feet &
I -
. T - 585
4 |2£|100 § .
25+ F [R3BHTVD BHTV and NG analysis
E % were conducted over 3
NG the length of cored 5
: D section - 580
: 5.0 % 1
5.0 e, 60,
4 5 |§p!100 % W, 51, T !
30+ = e s
g fra 30 feet: Unconfined ;
; = - 31-47.5 feet: shale beds are ~ 0.05 feet thick witn | COmPression Test
d % spacings of 0.2-0.3 feet - 575
e |82g7 =
35+ — 1
: == ‘
o
i % - 570
E 53 soe
i 7 50 100 F IR3 % o
404 = | Piwe, - 39.6 feet: calcite layer 0.05 feet thick
x| Ism, Ti,
E [ | [slicken-sides .
: e opnd
= | nineralization - 565
I8 |22 s = ]
’ : U, 70,
45 - gﬁ / Wa_ SIRo.|
e i ez -
T | k52) 1
T ) B S, wa,
s E leET, Ti = 560
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Project Name and No.: NuStart - Bellefonte COL Proiect: 8468061239

AMACTEC

W74

Williarn i & Ass

ROCK LOG - Boring No. B-1086

Depth (feal)

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

Lithology

Remarks

Elevation

{feet)

50 4

©
ﬂJiH: Lithology

BN

[&]

o
©

D

o

o
©

&

l.

[e2]

o
—t

£

[(e]

m
(]

IS

i.

B

2
©

R

LIMESTONE (micrite) with calcareous shale
bedding; micrite is medium gray (N5) and shale is
dark gray {N3); fresh; medium strong; spar in rock
fabric at 47.5-51 feet, very crystalline; less
prominent shale banding

- 51-60 feet: shale bedding < 0.02 fi. thick with
spacing 0.03-0.2 ft., not as much shale bedding
from 54.5 10 57.5 it

~ 60-75.3 feet: shale is < 0.02 ft. thick with spacing
between 0.02-0.2 ft.

- £5.2-68.2 feet: less prominent shale sections

- 67.5 feet: gravel-sized rip-up clasts, 0.01 x 0.05
rounded, layeris 0.1 ft. thick

- 68-70.5 feet: less prominent shale section

Boring terminated at 75.3 ft

NOTE A: Water level data

Date - Depth (below ground surface)
6/14 - 8.2 feet

7/123-12.0

8/13 - 9.2 feet

First foot of run #12;
deliberate slow drilling
rate

PVC: 4 inch O. D.
installed after drilling for
BHTV test

PVC: 4 inch O. D. set
for BHTV testing

=555

- 540

Page 2 of 2

- 520



SO LOG_MFC_WLA REVISED BELLEFONT 03-14-07.GPJ WLA.GDT 3NM%/07

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

ZMACTEC Wi

’ SOIL LLOG - Boring No. B-1088

Drilling Method Boring Location Coordinates: AL State Grid (ft) Total Depth
Hollow stem auger (8" OD)/ NQ core (3") 1533043.3 N; 628497.2E 71.2 feet
Sampling Method Borehole inclination Logged by Date Completed
U Shelby Tube Vertical ) D, Stepanof 8/17/06
# 7 “5«;‘, :‘:3 * - ’ s
e e 7 %/,7 7 f/?»i{i:«%w« I
| 2 ner Rl el
B n§ v‘é’ g8l B Reviewed by / Date pst 3-20-07
gl 121881 5158 9 5
clol 0| Be |8l 0| 2] S s
12 @ =g B i) 5,- 8 oy [ =8
il £ 8z 185 w512 =0 2o
SR 2 Salesl=s1 218 B2 o1 Lithology - Refmarks W
g CH CLAY, dark yeliowish brown (10YR
E 474), moist
Auger fo 4.0 feet
E 1.5 feet: Bulk sample taken 605
for Standard Proctor test
— o (LL=58%, Pl=34%)
3]]UD S 72/ 3
54 18 |17.2 H 4
RN 51 e :
E 5-10 fest: Bulk sample taken |
E for Modified Proctor test
770D 6 5656 g5 | {LL=54%, PI=32%) 600
ER 7 GC clayey GRAVEL, gray {(10YR 5/1), Shelby tube refusal at 8.5 ¢
E g?l.-g{e (weathered limestone) feet. Sample not retained. E
104 ;& 1
E 7 5971 11.0_| Auger refusal at 11.0 feet.
3 Continuation of borehole 4
3 description in rock log.
3 - 595
15+
: - 590
203 -
: - 585
25+ X
3 - 580
30~ Page 1 of _1 i

|



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

Project Name and No.:NuStart - Beliefonte COL Project; 6458061299
ZMACTEC WL A~ ROCK LOG - Boring No. B-1088
Williaz. fonis & Avaxcintes, ine.
Drilling Method Boring Location Coordinates: AL State Grid (ff) Total Depth
Hollow stem auger (8" OD)/ NQ core (3") 1533043.3 N; 6284872 E 71.2 feet
Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) | Ground Water Depth | Date Started
MACTEC (Gibson) / CME 45 608.1 feet See Note A 8/15/06
Casing Size and Depth Borehole Inclination Logged by Date Completed
NW: 3.5 inch O.D. / 11 feet Verttical D. Stepanof 8/17/06
////;Z,AA_ e s od
= & z |2 E Reviewed by / Date DIC 2-(3- G7
|3 g 2 |2g |5 _
=l o ua; o T = o ? % -C-E:'i % %
= > = [=8 B} K] = =
8§ S 8|25 ElBg|clB58 |2 3%
ClEle | =25 |E23E888 18 Lithology Remarks =
1 1107 o — LIMESTONE (micrite) with calcareous shale 3
1.0 = inzerbeds; micrite is gray (N5) and shale is dark 1
; mamu medium gray (N4); fresh; medium strong; strong £
HCI reaction down pressure 300-400 ;595
T o 1501400 : - $1-71 feet: shaleis 0.01-0.3 feet thick, wavy, E;;;t%?,gs fluid return,
154 5.0 : wispy ¥ -
E -15-17 feet: bioturbation filled with packstone,
F IR3 wavy beds, stylolites present 7
] 3
i B - 590
T 50 1
3 |E5194
0 30 § F8j. 10 T
T MWa SLT
3 | B 10, Pl r
E % -585
25 & 5.0 100 - .
]
: - 3
F |r3 — 26.3 feet: Unconfined
H Compression Test
i i down pressure 700 psi, £ 580
T good fluid return, light
¥ 5.0 e gray 3
5 | 251100 Bumu
30- 5.0 i 3
m=
= {
E ._T_I = 575
E 5.0 ] - 33.8 feet: incipient fracture 2
355 8 30100 ——
T % B 0. -
. Cd| wa SLTi
F IR3 g E
: - 37 4 feel incipient fracture
-570
s
2 _ 5.0 et 3
7 == 1100 o 4
40 0 % P ST -
| | ]
0 T 8, 10, P, -
23| B Ti
E ] - 565
A S
7.2 - 4
45 8 51100 § i
; == (B o P
x| fSm.THop down pressure 700 psi,
% “|IR3 m——— good fiuid return, light .
E .y -47.5 feet: calcite-filled fracture 0.01 feet thick gray 1
Bj, 15, 560
£ - Wa, Si, Ti 3
0 =
504 9 | 5100 E -

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

ZMACTEC

LA

Witlsan Leatis & Asseciaes, fu

ROCK LOG - Boring No. B-1088

z S o z |z, | E
e = 20 12 |28 | 3
sl g|8|ag|5|5l.9BF |22 | B
Bl 8|2 |E25|2lEg 58 |5
ClE || ®|: |3 225595848 | & Lithology Remarks
I -
] =
% - 52-57 feet: few fossils in shale, incipient fractures
o, =
55 10 5 98 E
;;E 55.1 feet: Unconfined
E Compression Test
; E B, 10.PL - 57.5 feet: calcite-fillad fracture with slickensides
] % :itgxml;n-i",
4
sod 11|E |98 =
Ew-
E o B 18,
¥ Wa. S,
) - 63-66 feet: few wackestone interbeds 0.05 feet
. 5 /B 50 thick
g5< 12 |7 |88 B, 1550, - 63.7-64.0 feet: high angle fracturing
’ TO] LA, SE T
: : g, 10,
e, S Ti - 66-71.2 feet: packstone-filled burrows in calcite
= - 1 . . 67.6 feet: Unconfined
. 3; ?\Jz;%x. = - 68 feet. calcite-filled fracture Compression Test
313 Z‘ o] g alcite
70 - . :'1 filing
=
: T Boring terminated at 71.2 feet
NOTE A: Water leve!l data
’ Date - Depth {(below ground surface)
75 8/17 - 10.0 feet
3/19 - 1.0 fest
E 3/20 - 2.0 feet
80 -
85 -
90

Page 2 of

Elevation

(feel)

l§

S




