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Boring Location Coordinates: AL State Grid (e) 

Elevation (Datum NAVD 88) 
61 1.3 feet 

1533081.9 N; 628359.4 E 
Ground Water Depth 

See Note A 

MACTEC 
Total Depth 

176.5 feet 
Date Started 

7/11/06 

Drilling Method 
Rotary Wash / HQ core (3.8") 

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

Casing Size and Depth 
HW: 4.5 inch O.D. / 16.4 feet 

7 

3 

E 
r : o  
E =  a , r  

- 
15 

20 

25 

30 

35 

40 

45 

c 
S 
0 . 
f 
0 

0 
E - 

- 2.9 
3.6 

- 

- 3.7 
5.0 

- 4.6 
5.0 

- 

- 5.0 
5.0 

- 

4.8 
5.0 

- 5.0 
5.0 

4.3 
5.0 

I, 45,M 
1 9  OP, 
i! 45, 
la, SI, C 

1,40, 
la, Srn, 

ineraliz 

), 45, 
ra, Sm, 
, Siicke 
des 

, 50, PI 
, Ti, Ck 
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Borehole Inclination 
-60 

-~ 

Date Completed Logged by 1 J. Hoeft I 7/18/06 

Lithology 

LIMESTONE (micrite) with calcareous shale 
interbeds; micrite is medium gray (N5) and shale is 
dark gray (N3); slightly weathered to fresh; mediurr 
strong; several voids and clay filled voids 
- 15.6-1 5.9 feet: void 
- 17.8-1 8.6 feet: clay filled void, yellowish brown 
(IOYR 5/6), wet, very stiff, medium plasticity, 
contains limestone clasts of sand-gravel size 

-20.5-22 feet: clay filled void, yellowish brown 
(IOYR 5/6), wet, very stiff, medium plasticity, 
contains limestone clasts of sand and gravel 

- 22.9-23.7 feet: clay-filled void, dark yellowish 
brown (IOYR 4/4), wet, stiff, medium plasticity 
- 23.8-24.3 feet: clay material, dark yellowish 
brown (IOYR 4/4), wet, stiff, medium plasticity, 
contains limestone clasts of sand and gravel 

- 28 feet: rock becomes fresh 

- - - - - - - - - - - -_---_-_---  
LIMESTONE (micrite) with calcareous shale 
interbeds; micrite is medium gray (N5) and shale is 
dark gray (N3); fresh; medium strong; strong HCI 
reaction 

- bedding has an apparent dip of -40" to 50"; shale 
is 0.01-0.6- feet thick with spacing of 0.05-0.6 feet 

- 36.2-36.8 feet: rip up clasts and bioturbation 

- shale becomes wavy, thickness 
spacing is 0.05-0.3 feet 

0.03 feet, 

LIMESTONE (micrite) with interbeds of shale; 
micrite is medium gray (N5) and shale is dark gray 
(N3); fresh; medium strong; occasional vugs and 
calcite spars 

- shale is wavey ~ 0 . 0 2  feet thick, spacing varies 
between 0.02 and 0.3 feet 

Boring is inclined 60" 
from horizon ta I. 
Depths indicated are 
measurements along 
drilling axis. Elevations 
may be used to 
determine vertical 
d is ta n ces. Discontinuity 
angle measurements 
are relative to borehole 
axis. 
17.5-21 feet: Good 
water return 
Rod dropped from 20.5 
to 21.6 feet 
21 feet: Lost water 
return and did not 
recover. 
Rod dropped -0.5' at 
23.8 feet, clay filled 
void, no water return 
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B H N  and NG analysis 
were conducted over 
the length of cored 
section 
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MACTEC 

ROCK LOG MFC WLA REV BELLEFONT 03-1947.GPJ WLA.GDT 4/24/07 
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Lithology 

- 58.4-59.6 feet: packstone bed, medium bluish 
gray (5B 5/1), strong HCI reaction 
- 59.6 feet: shale is ~0.02 feet thick with spacings 
of 0.02-0.3 feet, wavy 

- shale is ~ 0 . 0 2  feet thick with spacings c0.2 feet, 
wavy 

- shale is ~ 0 . 0 2  feet thick with spacings <O.l feet, 
very wavy, spars in rock fabric 

Remarks 

55.5 feet: Unconfined 
Compression Test 

58.8 feet: Unconfined 
Compression Test 
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Lithology 

LIMESTONE (micrite) with calcareous shale 
interbeds; micrite ranges from light gray (N7) to 
medium gray (N5) and shale is dark gray (N3); 
fresh; medium strong; prominent styolites 
(pressure solution features); strong HCI reaction 

_ _ _ _ _ _ _ _ _ . _ _ _ _ - _ _ _ _ - - - - - - - -  

LIMESTONE (micrite) interbedded with calcareous 
shale; micrite is medium gray (N5); shale is dark 
gray (N3); fresh; medium strong; strong HCI 
reaction 

- shale is ~ 0 . 0 2  feet thick with spacings of 0.05-0.2 
feet, wavy 

- 122-128 feet: reduction in shale bed content and 
frequency 

- shale is ~ 0 . 1  feet thick with spacings of 0.03-0.7 
feet, wavy and planar beds 
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i, Slicks, 
ake = 9C 
i, 45, PI, 
m, Ti, 
licks, 
ake = 9C 

Lithology 

- shale is on average 0.02 feet thick with spacings 
of 0.01-0.5 feet, planar and wavey beds 

LIMESTONE (micrite) with calcareous shale; 
micrite is medium light gray (N6) and shale is dark 
gray (N3); fresh; medium strong; shale is very thin 
laminae; micrite contains spars 

LIMESTONE (micrite) with calcareous shale 
interbeds; micrite is medium gray (N5) and shale is 
dark gray (N3); fresh; medium strong; occasional 
shale rich sections 0.2-2 feet thick' 

Lf MESTONE (micrite) with calcareous shale 
interbeds, and calcareous shale rich sections; 
shale is dark gray (N3); micrite is medium gray 
(N5); fresh; medium strong; strong HCI reaction 

-.155-172 feet: shale is 0.01-0.1 feet thick with 
spacings of 0.03-1 feet, mainly planar shale beds 

- 172-1 76.5 feet: shale is 0.01-0.2 feet thick with' 
spacings of 0.05-0.8 feet 

Remarks 
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ROCK LOG-MFC-W-REV BELLEFONT 03-19-07.GPJ W . G D T  4/24/07 
I I 

Project Name and No.: NuStart - Bellefonte COL Project; 6468061299 
ori n ,$;?e... 

~2*;;;&;;&. i MACTEC \ :-. - 
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175 34 

180 
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I 9 0  
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Lithology 

Boring terminated at 176.5 feet 
NOTE A: Water level data 
Date - Depth (below ground surface) 
711 7 - 14.8 feet 
7/18 - 14.5 feet 
7/20 - 14.5 feet 
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I Altilat,, h t l t  h. fi%L8d?,. a,\: I 
Total Depth 

1 5/30/06 

Vertical A. Tilfery / K. Krug 5/30/06 

Drilling Method 

Drilling Contractor (Dritler) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Stal 

Sarnoling Method Borehok Jnclination Logged by Date Completed 

Boring Location Coordinates: AL State Grid (ft) 
Hollow stem auger (8" OD>/ HQ core (3.8") 1532906.7 N; 628471.5 E 120.5 feet 

MILLER (Bilbrey) / CME 750 

Split Spoon/ WQ core 

61 3.3 feet See Note A 
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Reviewed by / Date 

Lilhology 613 3 
CLAY, strong brown ( i .5YR 
orange yellow mottling, moist, stiff, 
trace sand, few black manganese 
nodules 

609 E 3 5  
CLAY, strong brown (7SYR 4/6) to 
brown {7.5YR 4/4), moist, medium 
stiff, few gravel, sand acd black 
manganese nodules 

5w R 6 5  
CLAY, reddish brown (5YR 4/4), 
moist, medium stiff 

604.5 8 B  
CLAY, strong brown (7.5YR 5/8): dry 9 c  
to moist, hard, trace black 
manganese nodules i- 

I 

'I: c 602 ' GRAVEL, light gray, moist to dry. 
very stiff to hard, gravel is angular 
limestone fragments <I in diameter, 

- 

CLAY, dark brown (7.5YR 3/4) to 

gray (2.5Y 712f, dry to moist, gravel 
is firnestone fragments 

to moist, hard 
GRAVEL with clay 

6 
E 

i 
1 

i 
E E 
E 
1600 

F 
SPT refusal at 16 feet 20 
blowsl0". Auger down to 17 
feet. Continuation of - 
borehole description in rock ' 
log. 



ROCK LOG-MFC-WLA_t?EV BELLEFOFJT 02-21-07.GPJ VVZA GDT 3/12/07 

1 Project Name and No.:NuStart - BeJIefonte Cot I I 

J 

MACTEC I I 
*llrid?n Lrllt'h A*.. .il3LPI. ,?L I 

Drilling Method 

Drilling Contractor (Drifier) and Rig 

Casing Sire and Depth Borehole inclinatron Logged by 

Boring Location Coordinates: AL State Grid (it) 

Elevation (Datum NAVD 88) 
61 3.3 feet 

Vert1 ca I 

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

MILLER (Bilbrey) / CME 750 

PVC: 4.5 inch 0.D / 16.5 feet 

1532956.7 N; 628471.5 E 
Ground Water Depth 

See Note A 

A. Tillefy / K. Krug 
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120.5 feet 
Date Started 

5/30/08 

Lithology 

SHALE with interbedded rnicrite; shale is dark graj  
(N3) and micrite is medium gray (N5); slightty 
weathered to fresh: medium strong; 50-6096 shale 

- 24.3-25 4 feet: interbedded packstone, micrite, 
~--------,--------____ and shale 
SHALE with irregular beds of rnicrite; shale is dark 
gray (N3) and rnicrite is medium gray (N5); fresh; 
medium strong; SO% shale 

calcareous SHALE with interbedded micrite; shale 
is grayish black (N2) and micrite is medium gray 
(N5): f resh;  medium strong; 55% shale 

- 38 feet: decreasing shale with depth 

LIMESTONE {micrite) interbedded with thin shale; 
micrite is medium gray (N5) 2nd shale is grayish 
btack (N2): fresh: medium strong; shale reacts with 
acid: some rip- up clasts in shale: 25% shale 

'l7-51 feet- fluid return 
is good 

- 
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L 
E- 51-120.5 feet: poor to 

moderate fluid returns. E 
Water loss ranges fram E 
50-100 gal per run. 

54.3 feet: strong 
hydracarbon odor. No 
visible evidence 

E 560 
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F 
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Lithology 

- 60 feet: 30% shale 

- 65.5-75 feet: 40% shale 

Compression rest 

73.7-74.7 fset: 
sub-vertical incipient 
fracture 



ROCK LOG-MFC-WA-REV BELLEFQM 02-21-0i.GP.j VbLA.GDT %!l?JW' 

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

-l--------_l--l_---.-- 

LIMESTONE (wackestone with minor micrite); 
fresh; medium strong; shale beds few and very thin 
~--_--__--_-_--,__--__ ( ~ 0 . 0 5  'I) 

LIMESTONE jrnicrite) interbedded with thin shale; 
micrite is medium gray (N5) and shale is grayish 
black (NZ); fresh; medium strong: 25% shale 

-_- - - - -_- - - - - - - - - - - - - - -  
LIMESTONE (rnicrite 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 - 106.5-1 13 feet: bioturbated zone 

- 114.5-1 16.8 feet: bioturbated zone 

Boring terminated at 120.5 feet 
NOTE A: Water level data 
DaEe - Repth (below ground surface) 
6J5 I 15.8 feet 
8J6 - 12.8 feet 
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XllL LOG-MFC-WLA REVISED EELLEFDMT 02-21-07 GPJ Wzk GDi 31327 

- 
ML 

- 
CL 

- 
CL 

00 513 6 Lithology 
7 O T  

SILT with sand, yellowish red f5YR 
4/6), stiff, dry to moist (Fill) 

61D I 3.5 
CLAY with sand, gray with blue tint 
(Gley 2 I OBE5/1), moist, medium 
stiff (Residual) 

604 4 9 2  
gravelly CLAY with sand dark 
grayish brown (1 5Y R 4/21, medium 
dense, dry to moist (Residual) 

E05 6 13 0 
highly weathered LIMESTONE, light 
brownish gray (1 OYR 6/2), moist, 
dense to very dense, soil 

I 4  8 gog, consistency I 

4uger and SPT refusal at 
14.8 fset. Continuation of 
sorehole description in rack 
ag- 
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Lithology 

LIMESTONE (rnicrite) with interbedded calcareous 
shale; dark gray (N3) to medium light gray (N6j ;  
slightly weathered to fresh; weak; high propor$on 
shale interbeds (-40"h) 

- 21.3 feet: color changes to medium light gray fN6) 

- 26.3-31.3 feet: shale beds appear moderately thin 
to thin with spacings of 0.1-0.3 feet 
LIMESTONE (rnicrite) with calcareous shale 
interbeds; medium light gray fN6) and dark gray 
(N3); slightly weathered to fresh: medium strong 
- 30 feet: chert and calcite crystals 

- 31.5-46 feet: chert and small shell fragments 
fotind 

- 46-75 feet: small amounts of bioturbation and 
shall fragments, some bioturbation filled with 
calcite 
- 48-82 feet: shale interbeds consistent in thickness 
and spacing 

14.8-86.4 feet: fluid 
return is good 

BHW analysis was 
conducted over the 
length of cored section 

38.6 feet: Unconfined 
Compression Test 

f 
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Lithology 

- 71.3-75 feet: shale bedding becomes thick 

- 72-74 feet: calcite interbeds and slicken sided 
sudace 

- 75-82 feet: shale beds are moderately thin to thick 
with spacings of 0.1-0.3 feet 
- 75-105 feet: small amounts of shetl fragments 
and calcite crystats 

- 80.3 feet: calcite interbeds and slicken sided 
surface 
- 82-92 feet: shale beds very thin and sparse 
- 83 feet: large calcite crystals 

- 90-97 feet: shale is thin to moderately thin with 
spacings of 0.3-0.5 feet 

- 94 feet: bioturbation with calcite filled / healed 
fractures 

58.0 feet: Unconfined 
Compression Test 
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'% E g  
Remarks 
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86.4 feet: Jost -90% of E 
fluid return 
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91-101 90-91 retu m ftX?t: feet. lost some fluid fluid ~ 
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ROCK LOG_MFC_V\L4 REV BEFEFDNT 02-2147 GPJ V U  GDT 3/12/Cc7 

- 
Va Ro. 

1. 70. F 
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I. 20, P 
0, 01, 

5. PI 
OP 

10 PI 
TI 
10 PI 
TI, 

cken 
1% 
t its - 

lithology 

- 97-1 15 feet: shale is moderately thick to 
moderately thin with spacings of 0.1 -0.3 feet 

- 175-1 17.4 feet: shale beds become diffuse 

___I-_--_-__------_--- 

LIMESTONE (wackestone); light medium gray 
(N6); fresh; medium strong: occasional shale 
taminae: thin to very thin with spacings of 0.2-0.4 
feet 
Boring terminated a t  120.4 feet 

MOTE A; Water level data 
Date - Depth (below ground surface) 
5/30 .. 12.3 feet. 
715 - 14.3 feet 

101-120.4 feet: no fluid 
return 

PVC: 4 inch 0. D. 
installed after drilling for 
E H W  test 
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SOIL. LOG-MFC-VMA REVISED 3ELLEFORf 02-2187.GPJ VN.A GDT 3/11/07 

I Project Name and No.:NuStart .. Bellefonte Cot Project: 6463061299 t 1 

50/t 

0. R 
611 I Lithology 

sandy CLAY, dark yellowish brown 
(I OYR 414)' moist, very stiff, trace 
manganese nodules (Fill) 

6071 -----l-_ll____--__ 40- 
CLAY with sand, yellowish brown 
(1 OYR 5/6),  moist, hard, trace 
manganese nodules, t r x e  siltstone 
fragments (Residual) 

602.3 8 2  
CLAY, yellowish brown (10YR 5/5), 
moist, hard, trace limestone 
fragments medium gray (N5) 
(Residual) 

598.0 13 3 2ME and SPT refusal at 
13.1 feel. Continuation of 
borehole description in rock 

13-13.1 feet: Enercon 
Hydrogeologist collected 1 
soil sample at  13-13.? feet 
for special testing 

fog. 

L 

k 
E 
595 



ROCK LOG-MFC-VW-REV BEFLEFONT 02-2-67 GPJ \%A GDT 3Ii207 

Casmg Size and Depth 
HW: 4.5 inch O.D. / 13.6 feet 

Borehole Inclination Date Completed 
Vertical 

Lithology 
LIMESTONE (micrite) with interbedded shale; 
medium light gray (N6) to medium gray (N5) and 
pale yellowish brown (1 OYR 6/2); fresh: medium 
strong; contains uniformly spaced thin shale beds 
of  0.1 feet thickness and occasional vertical 
stylolitic features and relic burrows 

25.8 feet: color changes to medium dark gray 
fN4) and dark gray (N3) - 27 feet: color shift to grayish blue (5PB 5/21 with 
interbeds of light olive gray (5Y 5/2) 

- 30 feet: color changes to medium light gray (N6) 
to medium gray (N5) 

- 43.3 feet: tnterbeds become laminated and 
rregular in shzpe 
- 44 feet: calcite filled vugs 

51-52.3 feet: crystalline zme 

13.1- 150.2 feet: Good 
milky fluid return 

30.8 feet: Unconfined 
Compression Test 
increased rotation 

speed pressure and down 

50 feet: hydrocarbon 
odor 
51.6 feet: Unconfined 
Cornprsssion Test 



ROCK LOG-MFC-VU-REV BELLEFOKT 02-2147 GP.J WLAGDT 312107 

1 Project Name and No.:NuStaart - Belfefunte COL Project: 6468062299 f 
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Lithology 

----_---___---I------- 

LIMESTONE twackestone): light bluish gray (5B 
711) to medium bluish gray (58 3 1  ): f resh;  medium 
strong; generally sporadic laminated shale beds 
witn abundant horizontal stylolitic features, relic 
fossils and burrows 

. 90--120.5 feet: rock is medium strong to weak 
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ROCK -OG-MFC-W?A-REV BELLEFONT 02-21-07 GPJ V U +  GDT 3/12/07 
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Lithology 

- 96 feet: development of crystalline limestone 
interbeds and filled vugs 

. - - - - - - - - - - - - - - - - - - - - -  
LIMESTONE (micritef; medium dark gray (N4) to 
dark gray (N3); fresh: medium strong to weak; 
thinly bedded shale irregularly spaced, some spar 
structures 

------_----_---_--__I 

LfFdlESfONE (wackestone) medium dark gray (N4 
to dark gray (N3): fresh: medium strang to weak 

- 1 i 8.5-222 feet: increase in fracture zones; 
healed 
-----------------_--- 
LIMESTONE (micrite); medium dark gray (N4) to 
dark gray (N3); fresh; weak; thin interbedded shale 
and burrows 

LIMESTONE (wackestone) medium dark gray (N4) 
to dark gray (N3); fresh; weak to medium strong; 
generally contarns irregutariy defined shale 
interbeds (laminated to thin): also contains vertical 
styloiitic features and relic fassits 

Page 5 of 4 



__I 5.1 
5.1 

I 5.1 
5.( 

4.( 
4.( 

F 

F 

E 

F 

Litholcgy 

- - - -__--------- - - - - - - - -  
LIMESTONE (micrite); medium gray f N 5 )  to 
medium dark gray (N4f;  fresh; medium strong to 
weak: contains thin to laminilted shaley interbeds; 
occasional sparry structures and vertical styfolitic 
features 

- 140-143.8 feet: very thin regularly spaced shale 
interbeds 

- 143.3-450.2 feet: beds bioturbated 

Bcring terminated at  150.2 feet 
NOTE A: Water level data 
Date - Depth {below ground surface) 
5122 - 10.8 feet 
711 9 - 14.5 feet 

Page 4 of 4 



Drilling Method 

Drilting Contractor (Driller) and Rig 
Hollow stem auger (8" OD)/ HQ core (3.8") 

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

1532943.5 N; 628407.1 E I 251 feet 
Elevation (Datum NAVD 88) Ground Water Depth Date Started 

MlLtER (Bilbrev) / CME 750 608.9 feet I Sampling Method i Borehole inclination Logged by Date SI1 Completed 0/06 
Split Spoon/ HQ core Vertical A. Tillery 

1 

See Note A I 6/7/06 

nn - L  

Lithalogy 

SILT, very dark grayish brown (1 OYR 
3/21, dry to moist, very soft: trace 

FLAY. light olive brawn (2.5" 5/41, 
moist, very soft, few sand and gravel, 
contains manganese nodules 
(4 mm) (Residual) 

ML 
1.1 c07.8 .-\ roots I 

6025 c14 
Nlt SILT, pafe yellow (5Y 714) mottled 

with gray and orange. dry to damp, 
very stiff (possible weathered 
bedrock) 

q 55398 q limestone GRAVEL, medium gray to 
medium dark gray (N5) 
sandy CLAY, light greenish gray to 
Irght olive brown (2.5Y 5!4), moist. 

503 2 87 

P 
557 9 , stiff to very stiff 11 0 ,- 

Remarks 

ii 
Sample recovery was not i 
noted for SPJ 1-5 at trme of 
drilling; values for recovery 1 
were obtained from 
photographs taken at the 
time of sampling. 

10.9 feet: auger grinding. 
Auger refusal at 11 feet. 
Continuation of borehole 
description on rock log. 
Casing set at 11 '5 feet. 



ROCK -0G- MFC-WLE\_REV BELLEFONT 02-27-07 GPJ VvlA GDT 3/12/M 

Total Depth 
251 feet 

Drilling Method 

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started 
608.9 feet 1 See Note A 6/7/06 

Casing Size and Depth Borehole Inclination Logged A. by Tiliery Date Completed 
6/1 0/06 

Project Name and No.: N ustart - Belfefante CQL Project; 6468061299 

MACTEC mA", 
Boring Location Coordinates: AL State Grid (it) 

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

MILLER (Bitbrey) / CME 750 

PVC; 4.5 inch O.D. / 11.5 feet 

1532943.5 N; 628407.1 E 

1 
Vertical 

__I 4.c 
4 .E 

._ 5.2 
5.c 

I 5.0 
5.0 

5.0 
5.0 

4.9 
5.0 

5.0 

g 
5.0 

c, x 
r 9  
0% - 

80 

- 

100 

100 

99 

98 

F 

F 

F 

F 

F 

F 

P 

99 F I 

Ij, 13-15 
I[. Sm, r 
t 

1 l a s t  
I-RG 
IDT fi! 

:< 15. FI 
n Ti 
lcite 

- c .I 
5 

D 

Lithalogy 

- - - - -__ - - -_ - - - -_ . - - - - - - -  

L1MESfONE (rnicrite) interbedded with shale; 
micrite is medium gray (N5) and shale is grayish 
black (N2); slightly weathered to f resh ;  medium 
strang 
- 12.7-13.2 feet: 0.5 foot void 
- 1 1.5-1 9.4 feet: shale beds are very thin (<I mrn 
thick) and wavy 

- 19.4-24.1: shale beds are - i cm thick and planar 

- 24.1- 26.4 feet: shale beds are wavy 

"---_-_-____-l-__l--__- 

LIMESTONE (micrite); medium gray (N5); fresh; 
medium strong; wavy and planar beds; some 
slylofites 

. - - -_-__-- -_- - - - - - - - - - -  
LlhrlESTONE (micrite) interbedded with shale: 
rnicrite is medium gray (Fa51 and shale is dark gray 
to grayish black (N3 to N2); fresh; medium strong 

- 36-41 feet: shale beds are wavy 

- 41-61 feet: shale beds ari? planar, 40% shale 

13.7 feet: milky gray 595 
fluid rerurn 5 feet away 
from drill rig. 

Losing fluid at  12.5 
feet, approximately 
severaf hundred gaI/run ci 

E e 
E g 585 
E 

c 

f 580 
g 
fi 
f 

Stop to re-grout P-S 
casing due  to slippage 
in hole. Also drive 
steel conductor casing 
to 1 4  feet to avoid 
water toss. Subsequent 
fluid return is good 
thraughout drilling 

36.2 feet: Petrographic 
Analysis (sample 
PE3-? 005E) E- 

c 

44.2 feet: Unconfined 
Compression Test 

49. 'I feet- Unconfined 
Compression Test 

- 
Page I o i  7 



ROCK LOG-MFC-WLA REV DEFLEFOFiT 02-21-Oi GPJ V L U  GDT 3/12/07 

I 5.1 
5.t 

I__ 4,s 
5.( 

I 

4.c 
5.c 

00 

00 

00 

F 

F 

F 

F 

F 

I 

F 

3j< 25: 
Ma, SI-R 
30 

j. 5. Wa' 
I-Rc. oc 

3 33 PI 
I-RO 
ickensid 

, 20. 
-Wa, 
-RO. Op 

D 

Lithology 

- 61-67.7 feet: shale beds are thinner, 20% shale, 
some lenses of wackestone 

I M E S T O N E  (micrite) interbedded with shale; 
micrite is medium gray (N5) and shale is grayish 
black (N2); fresh; medium strong: heavily 
bioturbated; fossitiferous; sparry calcite vugs; 
burrows frequently filled in with wackestone; shale 
beds are thinner 

- 71 -81 feet: less shale ( f  0-1 5%) 

- 88-30.3 feet: zone with almcst no shale 

. 90.3-1 01.5 feet: more shale (20-259i) 

down hole pressure 
450 psi 

69.0 feet: Unconfined 
Cornpression Test 

77.8 feet: Unconfined 
Compression Test 



ROCK LOG-MFC-W-REV BELLEFONT (?2-2147.GP.I M A  GRT 3/12/07 

Lithology 

down hole pressure is 
450 psi 

- - - - - - - - - - - -___- - -__- - -  
LIMESTONE (micrite) with interbedded shafr, light 
gray (N7), fresh; medium strong; no shaie 
--I---------cII-------- 

LIMESTUNE (rnicrite) interbedded with shale; 
micrite is medium gray (N5) and shale is grayish 
black (NZ); fresh; medium strong: shale beds are 
0.1-0.2 inches thick: 20% shale 
- 105-3- 109 feet: zone with little to no shale (2%) 

- 108.9-1 15 feet: shale beds are planar 

- 115-125.2 feet: shale beds become wavy and 
discontinuous. biaturbation 

- 125.2-126 feet: zone with na shale 

- 128-1 30.3 feet: bioturbated, fossils, shale-rich 
section 

108. I feet: Unconfined 
Compression with 
Stress/Strain Test 

- 
E 

126.4 feet: drifl rods 
became temporarily E 
jammed 

z 1480 i 
Page 3 of 7 



ROCK LOG-MFC-W-REV BELLEFONT 02-2i47.GPJ tMn GOT 312/07 

L 

3 c- 

5- 
5. 

g 
I. c 

I .a 
.o 

.o 30 

II 

8 

F 

F 

F 

F 

I 

F 

a' PI, 

ikc=-lQ 
rn 

55, 
i. SI. Ti 

c 

E 

F 

Lithology 

----------------------. 
LIMESTONE (micrite); medium gray (N5); fresh; 
medium strong; tittle shafe. medium light gray (N6); 
2% shale 

LIMESTONE (micrite) interbedded with calcareous 
shale; micrite is medium gray (N5) and shale is 
grayish black (N2); fresh; medium strong: shale 
laminae every 0.01 -0, 'l feet; bioturbation at 148.2 
iest 
- 143.8 feet: fossils 

- i49.2-150 feet: shale increases and limestone is 
coarser, limestone color changes to medium dark 
gray (N4) to dark gray (N3) 

- 153,6-181 feet: shale increases and limestone is 
coarser. limestone color change to medium dark 
gray (N4j  to dark gray (N3f 

- 160.6-160.9 feet: healed fractures 
- 161 -1 65 feet: vugs filled with calcite 

- 155-18? feet: shale becomes interwoven with 
limestone, no distinct bedding 

136 to 251 feet: Rig 1 
geologist changes to K. 1- 
Krug 

146.2 feet: Unconfined 
Compression Test 

149.3 iset: 
Petrographic Analysis 
(sample PET-I 005C) 



ROCK LOG-MFC-MU-REV BELLEFONT 02-21-07 GPJ W GOT 3ll21C7 

Lithology 

- 174.5-1 76 feet: heavily disrurbed calcareous 
shale bed 

- 182.7-7 89 feet: shale beds becorns laminated 
and interwoven 

- 189-1 97.2 feet: shate beds thin, limestone is 
dominant 

- 4 97.2-1 98.3 b e t :  calcareous shale bedding is 
discernable 
-198.3-21 0.6 feet: shaie bedding is interwoven 

- 203-205 feet: calcite veins ar fracture rnfill 
present throughout, parallel to and cross cuts 
bedding 

P 

0 .- 
L 

;z 
iiig 

5 
f 
F 

Remarks 
t 

fi 

435 

1 
430 

f- 5 
f 
E 
E 
E 

425 

E 420 B 
E- 
k 
E i;. 
c 
t 

E F- 

4 05 

E- 
205 3 feet: Unconfined 
Compression with 
StresslStrain Test 

Pags 5 o f 7  



ROCK LOG-MFC W REV BELLEFOEJT G2-21-07 GPJ Vf-AGDT 3!121!107 

- 5.' 
5.t 

5,c 
5.c 

5.C 

1.7 
5.0 

j.3 
5.0 

1.8 
i.0 

1.0 

IO0 

F 

F 

I 

F 

F 

F 

F 

L 

F 

F 

F 

....... 

SF 

Lithology 

- 210.6-21 1.2 feet: calcareous shale bed with 
deformed bedding, fossils 

- - - - -_ -__ - - - - - - - - - - - - - .  
SHALE (calcareous); grayish black (N2); f resh;  
medium strong 
LIh4ESTONE (rnicrite) with interbedded calcareous 
shale; rnicriie IS medium gray (M5) and shale is 
grayish bfack (N2); fresh: medium strong 

SHALE (calcareous); grayish black (N2); fresh; 
medium strong; few irregular inclusions possibly 
related to bioturbation 

LlMESTONE (rnicrite) with minor shale interbeds; 
medium gray (N5); fresh; medium strong 
SHALE (calcareous): grayish black (N2); fresh; 
medium strong / 
LIMESTONE frnicriie) with minor shale interbeds; 
medium gray (N5); fresh; medium strong; 5% shale/ 
SHALE with interbedded limestone; shale is 

t 

m -  
.- - 
$3  
i ze  

Remarks 
i g 
1395 

g ~ 

i 
L 3 0  g 

t 
E 
F 
k 
E 

390 

E 

,.- 
E 
1385  

t- 

E p 
E 

1 375 
E 
f 
p 

1 
E- 
t 

1370 

1 - 

241.3 feet. [ 
Petrographic Analysis E 
(sample PET-I 005A) 

365 
c 
E 

g 360 
K L 

Page 6 o f L  



a 
0 a: 
c; ....- Lithology 

stone is medium gray 
limestone beds very 

Boring terminated at 251 .O feet 
NOTE A: Water level data 
Date - Depth {below ground surface) 
611 0 - 13.0 feet 
6ii 1 - 13.2 feet 
814 - 7 1.2 feet 

Page 7 o i 7 ,  



SOIL LOG-MFC-\W REVISED EELLEFONT02-21-07 GP.J Wtn GDT Y1?,1OT 

Elevation (Datum NAVD 88) Ground Water Depth 
608.4 feet See Note A 

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

1 LoggedW 

Date Started 
6/10106 

Date Completed 

Lithology 00 
CLAY, brownish yellow (1 OYR 6/6), 
dry to moist, stiff to very stiff, few 
manganese nodules, few organics 

- 3.5 feet: becomes yellowish brown 
(1 OYR 5/6) 

- 7.0 feet: fsw weathered angular 
a i  6m.3 limestone gravel and roots SPT and auger refusal at 8.1 

feet. Continuation of 
borehole description in rock 1600 
toc. E 



Drillrng Method 

Drilling Contractor (Driller) and Rig 

Casing Size and Depth 

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

MACTEC (Plkins) / CME 550 

HW: 4.5 inch 0.D. / 8.65 feet 

II 5.: 
5. I 

Boring Location Coordinates: A!... State Grid (Ft) Total Depth 
1533041.2 N; 628430.9 E 720 feet 

Elevation (Datum NAVD 88) Ground Water Depth Date Started 
603.4 feet See Note A 611 0/06 

Borehole Inclination Logged by Date Completed 
Vertical 1 J.Hoeft 611 2/06 

5.c 
4,s 
- 

Lt.c 
5.c 

- 5.1 
5.0 

- 5.0 
5.0 

4.9 
5.0 

5..2 
5.0 

SV 
:o I 

F 

F 

F 

. 70, 
3. Sm. 

, 70. 
a. Sm. 

D 

Reviewed by / Date f>sc %- 1'5 - of7 

Lithotcgy 
LIMESTONE (rnicrite) with calcareous shale 
interbeds; mjcrite is medium gray (N5) and shale is 
dark gray (N3): fresh to stigntly weathered; medium 
strong; strong HCI reaction 
- 8.1-15 feet: occasional chert pods of varying size 
from c 0.05 feet diameter to >0,15 feet thick 
- 12-20 feet: shale is banded. rip up clasts 

- 20-27 feet: shale beds are 4 .05  feet thick with 
spacings of 0.05-0.2 feet, shale is weak 

- 2745.5 feet: shale is <0.05-0.3 feet thick with 
spacings of 0.05-0.3 feet 

- 39.541 feet: vertical joints, wavy, tight 

- 4-4.5-45.2 feet: vertical joint, wavy. tight 

- 45.5-53 feet: shale is <0.05 feet thick with 
spacings of 0.1-02 feet 

Fluid return good from 
9 feet to bottom of 
boring 

47.0 feet: Unconfined 
Compression Test k 

Page 1 of 3 



ROCK LOG-MFC-WVI_REW BELLEF0E.T 02-21 4 7  GPJ WLA GDT 3/12/07 

5.c 
5,o 
- 

Q 
5.0 

5.6 
5.0 

Lt.8 
5.0 

5.0 
5.0 

5.0 

f.O 
1.0 

ID0 

8.7 

F 

F 

F 

f 

D 

Lithology 

- - - - -_- - - - - - -_- -_- - - - - -  
LIMESTONE (micrite) with thin calcareous shale 
interbeds; micrite is medium gray (N5) and shale is 
dark gray (NJ); fresh; medium strong: strong HCI 
reaction 

- 52-59 feet: micrite is locatly crystalline 

- 59.3-87.3 feet: shale is < 0.02 feet thick with 
spacings of 0.03-0.2 feet 

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

50-51 feet: core 
damaged during 
retrieva I 

5 8 3  feet: Unconfined 
Compression Test 

Page 2 of 3 



- 5.0 
5.0 

5 .  I 
5.0 
- 

4.8 
5.0 

3.7 
3.5 

- 

I oc 

99 

- 

100 

- 

100 

I_ 

too 

- 

(35 

I O 0  

- 

Lithology 

gray to medium light gray (N71NG), shale is ~0.02 
feet with spacings of 0.2-0.8 feet 
- 89.6-100 feet: shale is c 0.01 feet thick with 
spacings of < O.0i-0.9 feet 

100-1 94.3 feet: shale is <0.01 feet thick with 
spacings af 0.02-0.3 feet, wavy 

- 114.3-1 16.6 feet: shale is 0.02-0.2 feet thick. 
WEIVY 

- I 16.3-120 fEet: shale becomes discrete beds of 
0.01 feet thick with spacings of 0.02-0. f 5 feet 

Boring terminated at 120 feet. 
NOTE A: Water fevel data 
Date - Depth (below ground surface) 
6/12 - 10.5 feet 

520 

515 

51 0 

505 

50 0 

495 

490 

185 
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$011 LOG-MFC-VU REWSED BELLEFONT 02-3-137 GPJ 'ALAGDT 313107 

Project Name and No.: Nustart - Belkfonte COL Project; 6468061 299 

MACTEC 

I To:a1 75.5 feet 
Drilling Method 

Driliirrg Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started 
MILLER (Ray) / CME 75 61 5.6 feet See Note A I 5/30/06 

Boring Location Coordinates: A1 State Grid (ft) 
Hollow stem auger (8" OD)/ HQ core (3.8") 153261 0.4 N; 6281 32.4 E 

I Sampling Method I Borehole Inclination Logged by 1 Date Comdeted 

3Pl 
6 

26 
30 
33 - 
- 

19 
26 
24 - 

'I 4 

Split Spoon/ HQ core t Vert ica I 1 <%-Stepanof/K. Krug I 6/6/05 

3 -/'Y+F 

o a  615 13 Lithology 
CLAY, dark reddish brown (5YR 3/3), 
dry to wet, stiff. trace gravel, (Fill} 

fj=.E_- - - - - - I - - - - - - - _I - - - - 3 0- 
- color changes to yellowish red (5YR 
4/6), and becomes wet at 4.5 feet 
(Residual) 

- -  

Gf33.6 so 
CLAY, yellowish brown (1OYR 5/4)$ 
moist, stiff, few dark brown silt 
pockets 

607.7 8 5  
CLAY, pale yellow (2.5Y 714)' dry to 
moist, very stiff to hard. effervesces 
strongly in HCI acid 

- 12 feet: few weathered limestone 
fragments 

599 6 16 0 
599 7 -\ dense, gravel is limestone rock ? GRAVEL. medium gray IN5j ,  dry, 

\ fragments I 

II 

possible water table at 4.5 
feet 

huger and SPT refusal at 
16.5 feet. Continuation of 
iorehole description in rock 
og - 



ROCK LOG-MFC-!MA-REV BEFLEFOKT 02-21-07.GP.J V U  GUT 3/12/GTi 

Casing Size and Depth Borehole Inclination 
PVC: 6.63 inch O.D, / 16.5 feet Vertical 

Lithology 
LIMESTONE (micrite) with interbeds of calcareous 
shale; micrite is medium gray (N5) and shale is 
medium dark gray (Ne); fresh; medium strong; 
prominent shale-rich zone (-40%) - '6.5-22.7 feet: shale beds are 0.5-0.02 fiset with 
spacings of 0.1-0.2 feet 

- 

- 22.7-30.7 feet: reduced shale content, shale is 
thin (€0-1 feet) and spaced 0.2-0.4 feet apart. chert 
nodules present 

- 30.7-35.2 feet: shale is 0.2-0.3 feet thick with 
spacings 0.2-0.5 feet 

- 33 feet: calcite coating of crack, pyrite 
- 33.2 feet: shkensides and calcite crystals 

- 34.7 feet: chert nodule - 352-45.7 feet: limestone becomes mare 
crystalline, shale changes color to medium gray 
(N3f 
- 37.5 feet: chert nodule O.lxO.2 feet 

- 40.5 feet: stylolites 

- 42.5-47 feei: high angle joints with clay and 
calcite coatinas 

- 45.7-49.0 feet: shale cotar changes to medium 
dark gray (N4). thickness and spacing are 
maintained 

4949.8 feet: limestone becomes more crystalline, 
shale changes color medium gray (N3) 

c 
0 
a(=. c 

Remarks 

No fluid recovery along i boring E- 

E 
Down pressure 600 psi 

1 
F 
E 

E 
F 590 

B H W  analysts was 
conducted over t he  
length of cored section f 

E t 

f 
E 
P 

- 
E 

1575 

g i 
E 1 

L 

565 

f 
e 
x 

t 
E- 
E g 560 
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ROCK LOG-fvlFC-WLk-REV BELLEFONT 02-21-07 GPJ W . G D T  3/12107 

Proiect Name and No.: Nustart - Beliefonte COt Proiect: 6468061299 1 I 
MACTEC I I i 

c 

c 

5.1 

4.! 
5.1 
_. 

- 5.: 
5.( 

F 

F 

D 

- 64 feet: calcite filled vugs, maximum size 0.1xO.l 
feet 

- 69.5 feet: calcite filled vug on fracture 
- 69.8-75.5 feel: shale returns to original banding, 
beds are 0.5-0.02 feet with spacings of 0.1 -0.2 feet, 
fossil rich zone af 69.8-70 feet 
- 72.4-72.6 feet: slicken-sides on bedding surface 

Boring terminated at 75.5 feet 
NOTE A: Water level data 
Date - Depth (below ground surface) 
€316 - 13.2 feet 

Page 2 of 2 



SOIL LOG-MFC-WtA REVISED BELLEFONT 02-21-07.GPJ i\RA GDT 3/13/07 

I Project Name and No.: Nustaft - Bellefunte CQL Project; 6468061299 I 

~,>I*?a,n Lrits b A'I.CUaV,. IF^ I 
Drilftig Method Total Depth 

Hollow stern auger (8" OD)/ HQ core (3.8") 1 1552758.8 N; 62831'5.6 E 50 feet 
Drilling Cmtractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started 

MACTEC (Warren) I CME 45 614.8 feet See Note A 513 1 106 
Sampling Methad 

I Boring Location Coordinates: AL State Grid (fij 

Borehole t ncli nation Logged by Date Completed 
Split Spoon/ HQ core Vertical * .  , J. * Hoeft 6/7/06 . 

MACTEC 

S P  
2 

s P- 
3 

SP- 
4 

sp1 
5 - 

3 
4 
5 - 
- 

37 
5Qf 'l 

- 

IO. 
I_ 

_. 

9.E 
- 

! 

00 Lithology "3 

Mi- i TOPSOIL. clayey silt with organics I 

L o w  I 674.8 

6/4), dryto moist, stiff 

I 613 y dark yellowiskbrown (1 O W  4/4j, . 1.0 
very stiff, dry to moist 
CLAY. light yellowish brown (2.5Y 

CH I 

611 1 37 
CL CLAY, pale olive (5Y 6/3), wet, soft 

c.7 i 6093 U,L 

CLAY, yellowish brown (1OYR 514) 
motst, stifi, trace manganese CH 1 
nodules 

6 M  ,S 105 

11.5 

GRAVEL with clay. dry, dense to 
very dense. weathered limestone GW 1 

1 603,2 SPT refusal at 1 I .6 feet. 
Auger refusal at 12.5 feet. 
Continuation of borehole 
description in rock lag 

€ 
E- 585 

Page 1 of 'i 



ROCK LOG-MFC-WU-REV BELLEFONT 02-21-07.GPJ WLA GDT 3/12/07 

I Project Name and No.:NuStart - Bellefonte CQL Project; 6468061299 I 

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

MACTEC 
Boring Location Coordinaies A 1  State Grid (ft) Total Depth 

1532758.8 N; 628315.6 E 50 feet 

L 

Drilling Contractor (Driller) and Rig 
MACTEC (Warren] / CME 45 

Elevation (Datum NAVD 88) Ground VVater Depth Date Started 
614.8 feet See Note A 3 3  I 106 

5.1 
5,c 
- 

- 5.1 
5.c 

- 5.c 
5.U 

5.1 
5.0 

5.0 
5.0 

1.9 
5.0 

f.5 
1.0 

11 

- 

87 

- 

1 oc 

- 

1 oc 

100 

99 

97 

56 

C 

a r 
2 

_1 

_I 

ML 
tc 
sv 
- 

sv 
to 

F 

F 

F 

F 

F 

j .  2G 
la. Srn. 
P 
b, 10. 
ta Sm. 

3 70. 
b, Ro. I 

i. 15, 
a. SI. Ti 

1 c, 
!. Si, Tr 

C 

D 

Reviewed by / Date 

Lithology 
GRAVEL with clay, dry, dense to very dense, 

\,weathered iimestone I 

LIMESTONE with clay, sfightly weathered to 
moderately weathered, weak, gravel sizes are ~ 0 . 2  
feet, Interspersed with clay pockets 

SHALE (calcareous) with rnicrtte interbeds and 
occasional sections of packstone; shale is dark 
gray (N3), micrite is medium dark gray (N4) and 
packstone is medium bluish gray (58 511 1; fresh to 
slightly weathered 
-1 5-26 feet: micrite layers are 0.05-0.2 feet with 
spacings 4 . 4  feet 

-22.4-23.4 feet: packstone with visible rip up ctasts 

- 2827.7 feet: predaminatly rnicrite 

- 27.3-27.7 feet: high angle fracture 
27.7-31.2 feet: micrite fayers are 0.05-0.2 feet with 
spacings -4 .4  feel 

LIMESTONE (micrite) with interbedded calcarious 
shale, micrite is medium gray (N5), and shale is 
dark gray (N3) to grayish black fN2): fresh; medium 
strong; occasional cheri pods and vugs 
-31.331 feet: shale layers are 0.05 feet thick 
with spacings 4 . 2  feet, very crystalline 

- 36-41 feet: many chert pods in Run 6. maximum 
size 0.2x0,1 feet 

- 41-50 feet: shate bed thicknesses are .r: 0.7 feet 
with spacings ~ 0 . 6  feet, micrite is very crystalline 

Boring terminated at 50.0 feet 
NOTE A: Water level &ta 

r 

m, 
._ 
4 

' Z  
&? 

Remarks 

Begin rock coring after 
auger refusal at 12.5 I 
feet. p 

600 
[ 
I- 
P 
E 

595 t 
t" 

r 

1 

F 

B H w  analysis was F 590 
conducted over the 
length of cored section I 

f 

[ ~ 5 a 5  

k 
t; f 

f 
!L 580 B 1 
F 

575 
t 
k" 

42 feet: slower drilfing 

E L 7 0  
g- 
E 
!+ 
k 
E 

F 

PVC: 4 inch 0, D. 
installed after drilling for 
B H W  test 5 565 

F 
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ROCK LOG-MFC-WLk-REV BELLEFONT 02-2157.GPJ Vi4.A GOT 3/12/97 

- Bellefonte COL Pr 

Lithology 
Date - Depth (betow ground surface) 
615 - 9.2 feet 
6/7 ,. 9.1 feet 
816 - 9.1 feet 

Page 2 of 2 



SOIL LOG-MFC-tW REVISED 3ELLEfONT 02-21-Di.GPJ W GDT 313/07 

I Project Name and No.: NuStart - Beifefonte COl Project: 6468061299 I 

Drilling Method 

Drilling Contractor (Driller) and Rig 

Sarnoling Method 

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

MILLER (Bilbrey) / CME 750 

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

Elevation (Datum NAVD 88) Ground Water Depth Date Started 1 6/13/06 
Borehole Inclination Logged by Date Completed 

1532984.8 N; 628354.3 E 121.2 feet 

See Note A 609.2 feet 

- 
3 
5 
5 

_I_ 

- 
3 
5 
9 

20/0' 

I I .  I 

I_ 

16. 
I_ 

- 
CH 

0 0  E m .  3 Lithology 
CLAY with sand, yellowish brown 
(1OYR 5/8), dry to moist, stiff, trace 
clasts of manganese oxide nodule 

- stight color change to yellowish 
brown (IOYR 5/61 

5 M  6 4 5- 
CLAY with sand, brownish yellow 
(1 OYR 6/81. dry to moist. stiff to very 

603 3 stiff, few clasts 6.0 

I---- ------ - --_rll-_-_- 

c 

E 

f 

f 605 
SPT and auger refusal at 5 

Casing set to a depth of 6 
feet. Continuation of 
borehole description in rock E 

feet. E 

log. E 
1 
f- 

E 600 
E 

E 
F 
E i 
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1 Drilling Method 
Hollow stem auger (8" OD)/ HQ core (3.8") 

1 
I 1 Casiag Sire and Repth 

Drilling Contractor (Driller) and Rig 
~ 

MILLER (Sitbrey) / CME 750 

HW. 4.5 inch Q.D. / 5.5 feet 

LI NI EST01 

Boring Location Coordinates: AL State Grid (8) Total Depth 
1532984.8 N; 628354.3 E I 

Elevation (Datum NAVD 88) Ground Water Depth Date Started 
609.1 feet 1 SeeNoteA 1 6/43/06 

Borehole Inclination Logged by Date Completed 
Vertical 1 K.KRUG 1 6/14/0E 

I I I 

Lithology 
E (rnicrite) interbedded with calcareaus 

shale; micrite is mekurn bluish gray (Gley 2, 5/11 
and shale is reddish brown (5YR d/4) alternating to 
very dark greenish gray (Gley 2 YI); slightly 
weathered to fresh; weak to medium strong 
- 7.6-7.8 feet: possible void 
- 6.2-1 0.8 feet: shale beds 0.05 - 0.1 feet thick and 
spaced 0,5 - 0.7 feet apart, non-planar, limestone 
is calcite rich. bioturbated zone at 8-9 feet 

* 17.2-1 8 feet: mostly medium gray (N5) limestone, 
fossiliferous, burrows 
- 13-21.4 feet: shale beds are 0.1 - 0.2 feet thick 
with spacings of 0.03 - 0.1 feet 

- 21 -4-37 feet: shale beds indefinite and 
interweaving with (more dominant) limestone, 30% 
shale 

- 35-35.1 feet: burrows 
- 35.8-37 feet: healed fracture, calcite 

- 37-46 fset: interwoven shale bands become more 
solid and group as inbeds in thicknesses of 0.1 - 
0.2 feet with spacings 0.01 - 0.5 feet 

- 42-48 feet: bioturbation 

- 43.4-45.6 feet: crystalized fracture plane 

7-1 feet: Unconfined 
Compression Test 

32.2 feet: Unconfined 
Compression Test 

t 
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Lithology 

- 46-50.9 feet: less shale beds, shale beds are 
defined with thicknesses ofO.1 - 0.2 feet and 
spacings of 0.1 - 0.5 feet, 1 5 O h  shale 

- 50.9-57.7 feet: shale beds become very thin and 
discontinuous, calcite filled vugs, 5% shale 
- 51-86 feet: calcite-filled vugs 0.2 - 0.01 feet 
diameter, common 

- 57.7-73.3 feet: shale beds are  0.01 
with spacings < 0.2 feet, 20% shale 

0.1 feet thick 

'c) h - [SA-76 feet: calcite-rich limestone with no shafe 

- 76-86.1 feet: shale is 0.001 - 0.1 feet thick wifh 
spacings 0.2 - 0.1 feet, planar, interwoven 

I 82 feet: foossil-rich limestone layer 

S 

f f i h  
.- - 
$ 5  
iii& 

Remarks L 

E 46-51 feet: 
calcite-filled vugs 
present throughout run 

55.8 feet: Unconfined 
Compression Test 



ROCK LOG-MFC-W.-REV BELLEFONT 02-2l-Di.GPJ WLA GDT 3/12/07 

0 70, 
Va Ro, 
0.65, 
V2. Ro 

>. 70, 
45, Ro, 1 

D 
ctmns:d 
3CI1CQ. 

Lithology 

- 86.1-87.4 feet: very tittle shale (2%), limestone is 
medium gray (N5) 
- 87.4-92 feet: shale is very thin 

- G2.0-98.1 feet: micrite interbedded with shale, 
rnicrite is medium gray (N5): 10% shale 

- 98.1-105.7 feet: rnicrite with interbedded shafe, 
1556 shale 

- 105.7-1 1 1.9 feet: shafe is < 0.01 feet thick with 
spacings of 0.001 ., 0.2 feet, beds become irregular 
at 1 I I feetk 10% shale 

- 106-1 I5 feet: calcite infilled vugs common among 
bands of limestone 

LIMESTQNE (micrite) with calcareous shale; 
medium gray (N5); fresh; medium strong; shale is 
irregular; 25% shale 

.. 1 7  5.2-1 17.6 feet' shale becomes planar, 
ca I cite-hea led fractures 

- 1 17.6-1 17.9 feet: packstone or wackestone 0.3 
feet thick 
- 117.9-120,4 feet: shale beds are irregular 
---I------_----------- 

LIMESTONE jmicrite): medium gray (N5); fresh; 
medium strang; shale laminae with spacings of 0.2 
lee t 
Boring terminated at 121.2 feet 
NOTE A: Water level data 
Date - Depth (below graund surFace) 
B/6 - 12.2 k t  
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622 Lithology 0.0 
CLAY with sand, brown (7.5 YR 4/41 
to dark yellowish brown ( I  OYR 4/6), 
dry to moist, stiff, few clast and 
organics 

- 4.5 feet: sand content decreases 
(some), color is yellowish brown 
(IOYR 5/6), few manganese oxide 

?!!?.6_- __ - - - - __ - - - - - - - - - - - - 
CLAY, dark yellowish brown (IOYR 
4/6), dry, very stiff to stiff, trace 
manganese oxide 

6.4- 

9.0 613.0 - 8.5-9 feet: no clasts, some 7-- 

--T ,---------------J organics 
CLAY, yellowish brown (10YR 5/6) to 
dark yellowish brown ( I  OYR 4/6), 
moist to dry, medium stiff, trace 
manganese oxide, trace organics 

sandy CLAY, yellowish brown (10YR 
5/5), moist, medium stiff, rich in 
manganese oxide 

presence of organics 12.1- - - _ _ - - - _ - _ _ - _ - _ _ _ _ - - -  

Remarks 



ROCK LOG-MFC-V\RA_REV EELLEFONT 02-21-07.GPJ W GDT 3$3l37' i I 

V 4 r a l 1 ,  -<ill' bh..*S,StSx. I:& 

Drilling Method Boring Location Coordinates: A t  State Grid (e) Total Depth 
1532442.6 N; 629037 E 249.5 feet 

Project Name and No.: N u s t a r t  - Beliefunte COL Project; 6468!61299 
mA--* $(@& 

1%CJI,?" MACTEC 1 i, 

I Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth 
622 feet See Note A 

Ve rtica I 

MILLER (Bilbrey) / CME 7501CME 85 

HW: 4.5 inch O.D. / 14 feet 
Casing Size and Depth Borehole Inclination Logged by 

K. KRUG 

Date Started 1 
6/22/06 1 

Date Completed 
6/26/06 

-1.8 
2.0 

5.0 
5.0 

- 5.2 
5.0 

*f.7 
5.0 

- 

II 5.0 
5.0 

- 

- 5.3 
5.0 

- 

5.3 
5.0 
I_ 

_I 5.0 
5.0 

- 5.2 
- 

n 
ti 
rY 
22 

20 

92 

100 

- 

94 

- 

100 

- 

100 

- 

100 

100 

ttthology 

LlNlESfONE (wackestone); medium dark gray 
(N4); slightly weathered; weak 
LIMESTONE (rnicrite) with interbedded calcareous 
shale and occasional wackestone beds; rnicrite is 
medium gray (N5) and shale is black (Gley I, 
2.5/0}; slightly weathered to fresh: weak to medium 
strang: shale is laminated, nonplanar and indistinct, 
spaced 0,001 feet apart; -20% shale 
- 15.6-28.6 feet: shale beds are non-planar 
- 16.8-17 feet: wackestone layer 
- 19.3-1 9.5 feet: wackestone layer 

_--I_I_L__--____L___---  

- 23.2-28.6: rip-up clasts 

l--ll__-l----_--------- 

LIMESTONE (wackestone) with interbedded shafe: 
fresh; medium strong; shale wispy, undulatory ,< 
0.001 feet thick, spaced 0.001 feet apart; 
calcite-irch 

__L___--I___l_III_-c_.-L1--llll 

LIMESTONE (micrits) with interbedded calcareous 
shale; fresh; medium strong; shale is planar, 
globular shaped, c 0.01 feet thick spaced K 0.2 feet 
apart 
- 35.3-35.7 feet: wackestone bed 

- 35.7-39. I feet: shale is globular shaped 

- 39.1-43 feet: shale beds become mare planar 

_-l_L_l___-_____-_--------  

LIMESTONE (rnicrite) with interbedded shale; 
irzsh; medium strong; 10% shale 

- 45.fi-Q6.2 feet: shale is calcareous 
- 43-45.5 feet: shale becomes wispy, interwoven 
with limestone - 46.2-53.3 feet: shale is wispy, non-planar and < 
0.51 feet thick, spaced c 0.3 feet apart 

- 53.3 -54.4 feet: shale becomes 0.01 feet thick 

15-26 feet: poor to little 
fluid return 

33.2 feet: Unconfined 
Corn p ress ion with 
Stress/Strain Test 

45.8 feet: Petrographic 
Analysis (sample 
PET-I 034F) 

t 

I: 
t 
r 
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ROCK LOG-MFC ‘ A M  REV BELLEFONT 02-?1-57 GPJ VJLk GDT 3~’13C7 

- 4.9 
5.0 

- 

_I 5.0 
5.0 

- 5.0 
5.0 

- 

- 5.2 
5.0 

- 

- 4.9 
5.0 

4.9 
5.0 

98 

1 QC 

- 

1 oc 

- 

1 oc 

- 

98 

96 

Lithology 

with rip-up clasts 
- 54.4-60.7 feet: shale beds become undulatory 
and interwovenfglobular and faint with -= 0.1 feet 
thickness spaced c 0.1 feet apart 

60.7- 66.6 feet: shale becomes more planar 

_---------------------- 
LIMESTONE (wackestone) with interbedded 
calcareous shale; fresh; medium strong; shale 
beds are non-planar, very thin with spacing 
feet; calcite coating of wackestone; -35% shale- - i  
LIMESTONE {rnicrite) with interbedded shals; 
fresh; medium strong; 1 Oc/o shale 

O.Qf 
L--------,---------- 

.--------cII--------_I_ 

LIMESTONE (rnicrite) with interbedded calcareous 
shale; f resh;  medium strong; shale beds are 
non-planar: 35 9’0 shale 

- 73 feet: decrease to 10% shale, shale becomes 
wispy, thin and spaced Q,2 feet apart 

- 79-80 feet: shale becomes more bedding defined, 
rip-up clasts of limestone common, fossil rich - 80-82.4 feet: shale beeomes wavy, wispy 
- 81 feet: Increase in shale content to 40% 

- 82.4-82.6 feet: calcite ricb in-fill - 826-86.4 feat: heavily deformed bedding, shale 
thickens to 0.2 feet bands, wavy, non-planar 

LIMESTONE (rnicrite and wackestone) with 
interbedded calcareous shale; fresh; msdium 
strong; 10% shale - 86.4-95.2 feet: shale is calcite-rich, wavy and 
wispy. and spaced 
- 83.5 feet: calcite-filled vug, 0.2 x 0.25 feet 

0.2 feet apart 

c .- 
c 

- Eq 
W t  

Remarks 
t 

54.58 feet: Unconfined 
Compression with 
Stress/S tra in Test 
56-249.5 feet: no fluid 
return 

E 

60.3 feet: Unconfined 
Compression Test L o  E 
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5.0 
5.0 
- 

I__ 4.7 
5.0 

- 5.0 
5.0 

3.1 
3.5 

Remarks LitholEgy 

L!MESTONE (wackestone) with interbedded 1 
calcareous shale; fresh; medium strong: thickness 

0.2 feet, spaced c 0.3 feet; 30% shale 

- 95.2-98.9 feet: shale beds thicken and are 
glob u la r 

101 .E; feet: fossiliferous 

.--------______l_l----- 
LIMESTONE (micrite and wackestone) with 
inyerbedded shale; fresh; medium strong; 40% 
shale 

- :07.5-1'13.3 feet: shale density increases as 
non-distinct interwoven bands; 0.01 - 0.2 feet thick, 
space up to 0.2 feet 

SHALE with interbedded limestone; fresh; medium 
strung; approximately 30% micrik 
LIMESTONE (wackestone) with interbedded 
calcareous shale; fresh; medium strong: shale is 
ncn-planar and undulatory; 35% shale 
- f 14.6-1 26 feet: shale is globular with 
thickness and spaced < 0.1 feet apart, rip-up clasts 
common 

0.01 f&t 

- 126-132 feet: shale beds become wispy and less 
gfobular 

l-----ll-_----_------- 

LIMESTONE (wackestone) with interbedded 
calcareous shale; fresh; medium strong; -25% 
shale: occasional rip-up clasts 

F 525 
E 
c 

g 
520 

g 

g 
F515 
E 

F 
1510 

114.4 feet: Unconfined 
compress ion with 
StresslStrain Test 

505 

I 

500 
E 
t- 

f - 

f 
P 495 

B 
f 

1 I 3 0  feet. changed 
drilting rig to CME 85 

490 
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ROCK LQG MFC WVI REV BELLEFONT DZ-21-07.GPJ Wvi GDT 3!13/G7 

I 

5.5 
5.0 
- 

- 5.0 
5.0 

4.4 
5.0 

5.2 
5.0 

4.8 
5.0 

5.1 
5.0 

5,o 
5.0 

- 

91 

__I 

101 

- 

88 

1 oc 

I oc 

85 

I OC 

I_ 

99 

F 

F 

F 

F 

0. 65. 
fa. Rc. 1 

3, 75. 
Ja, Ro. 7 

:I. 70. 

E3 

C 

Lithology 

LiMESTONE (micrite), Grey (5YR 5/11, fossil-rich, 
interbedded with wispy calcareous shale spaced 
-0.01 feet apart 
- 137.5-143.5 feet: calcite vugs common (0.01 x 
0.01 feet) 

_-_--_-_-------- - - - - - -  
LIMESTONE (packstone and wackestone); fresh: 
medium strong: with minor interbedded shale: 
calcite-rich; 10% shale 
- 144.2-444.9: calcite-rich 
- 144.9-145.4 feet: shale beds wispy and 
undulating 
- 145.4-1 47.2 feet: 3 shale beds spaced -0.4 feet 
apart 
-147-2-149.5 feet: shale beds O C C U ~  in groupings 

\every 0.5-0.7 feet with wispy .C 0.002 thick layers 
\assodated with rip-up clasts 
LIMESTUNE (wackestone) with interbedded 
caicareous shale; fresh; medium strong; 25% shale 
- 149.5-154.5 feet: shale density increases 

c_---__--------------- 

- 154.4-1 54.7 feet: shale bed - 154.5 feet: decrease to 10% shale 

- 154.7-168.5 feet; shale occurs in groupings 
spaced 1-2 feet apart with beds 
wavy to wispy and undulating, size of cafcite 
in-filfed vugs increases to 0.O-l-0.1 feet 

0.01 feet thick. 

- 16'7-188.6 feet: shale beds become more planar 
and start to thicken to 0.01-0.2 feet. fewer rip-up 

interbedded LIMESTONE (packstone)and 
calcareous shale; fresh;  medium strong; 45% shale 

~ ~ ~ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ - - - - - -  

- 168.5-174.5 feet; shale bees tbicken to 0.2-0.4 
feet. more planar. limestone is calcite-rich, shale 
color changes to very dark gray (IOYR 3/11 

9 
L !2z 
i& 

Remark 

7 
f 485 

g 
L 1 
r- 

480 
E 

F k 
c 

t. 
h c 

146.9 feet. Unconfined 475 
compression with 
Stress/Strain Test k 

~ 1 
470 

1 
[ 
k 

t 

465 
E 
E g. ! 460 k 

i E 

455 
& 
E 
i 
f l  

t 

450 

E 
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ROCK LOG-FAFC-ViU-REV BELLEFOPIT 02-21 -0T.GPJ \\hk GDT 3/22/07 

5 .f 
5.t 
- 

- 5.1 
5.C 

__. 5.0 
5.0 

- 5.3 
5.0 

- 4.7 
5.0 

- 5.3 
5.0 

4.2 
5.0 

98 

82 

- 
F 

F 

F 

F 

C 

Lithology 

-174 feet: decrease in shale density (75%) and 
thickness (0.1 feet thick) 
- 174-1762 Feet; healed joint structures present 
- 174.5-1 75 feet: shale bed 

-----___---___--I------ 

LlMESTOME fmicrite) interbedded with calcareous 
shale; micrite gray (5YR 3 1 ) ;  fresh; medium 
strong. shale becomes groupings of thin, planar, 
0.97-0.1 foot thick beds spaced 0.02-0.7 feet apart; 
45% shale 

.-----_--l_l--ll------- 
LIMESTONE (alternating rnicrite and wackstone) 
with interbedded calcareous shale; fresh; medium 
strong; 40Y0 shale 

SHALE with interbedded limestone (micrite) beds; 
shale color returns to black (Gley 1 ,  2 3 0 ) ;  fresh; 
medium strong; rnicrite beds are planar 0.01 -0.1 
feet thick with spacings c 0.01 feet; 8Oy0 shale 

SHALE with interbedded limestone (mtcrite and 
wackestone); fresh; medium strong; 55% shale 

---------------------- 
SHALE (calcareous) with interbedded limestone 
(micrite); frash; medium strong; beds massive and 
disturbed at edges; 60% shale 

LIMESTONE jmicrite and wackestone) with 
interbedded shale: fresh: medium strong: fossil 
rich: 20% shale 
- 207.9-221 . I  feet: alternating rnicrite and 
wackestone, shale beds are wavy. non-continuous, 
and heavily disturbed ; 
- 211.1-212.1 feet: prominent shafy zone, 70% 
shale 
- 212.1-224.3 feet: micrite with interbedded shale. 
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ROCK LOG-tdFC-W-REV BELLEFONT 02-21-07 GPJ VU.GDT 3/13/07 

Project Name and No.: NuStart .. Bellefonte COL Proiect: 6468!6!299 

0. 1 
I 

WZ&$$, gj- 
RlllfJlll rnllll h A - . i r r l r r r  I,'. 

MACTEC 

I__ 5.1 
5. I 

4.c 
5.c 

.__ 3.: 
5.c 

3( 5.i 
5.c 

_I 5.c 
5.c 

5.0 

4.7 
5.0 

_. 

1 QO 

- 

94 

- 

68 

- 

100 

48 

I O 0  

93 

- 
F 

F 

F 

F 

C 

D 

Lithology 

some packstone and wackestone interbeds; shale 
is thin and globular; occasional fossil-rich units 

- 217.5-218 feet: packstone intebed 

_ _ _ _ l - _ _ l l - - _ - _ - _ - _ _ - - .  
SHALE with interbedded limestone (micrite); fresh; 
medium strong; limestone is interwoven in 
non-planar layers with thicknesses 0.1-0.3 feet and 
spacings 0.01-0.2 feet; 55% shale 

- 239.1-231.9 feet: wackestone with thin shale 
interbeds 

- 231.9-236.8 feet: mkrite with interwoven. 
non-bedded massive shale; bands have no distinct 
boundary 

- 236.3-236.8 feet: Pyrite nodules 
LIMESTONE (micrite) with interbedded shale; 
fresh; medium strong: shale is wispy to thick; 
calcite infill; 15% shale; minor wackestone 

c--------------------- 

- 242.2-247.8 feet: shale beds are thin to wispy. 
discontinuous and undulatory, spaced 0.01-0.3 feet 
apart, caJcite infilling more common 

- 247 feet: calcite vugs 0.1 x 0.01 feet common 
- 247,8-249.6 feet: shale beds become thicker 
(0.01 -0.1 feet) with spacings of 0.2-0.3 feet, less 
calcrte 

Boring terminated at 249.5 feet 
NOTE A: Water level data 
Date - Depth (below ground surface) 
6/25 - 14.8 feet 
6/26 - 54.7 feet 

8/18 - 12.6 feet 
G129 - 14.9 feet 

238.2-233.6 feet: 
pieces, possibly 
induced by drilling 

247.4 feet: Unconfined 
Compression with 
StresslStrain Test 

3-70 
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1532549.5 N; 6291 12.9 E Hollow stem auger (8" OD)/ HQ core (3.8") 
Drilling Contractor (Driller) and Rig Elevation (Datum NAVQ 88) Ground Water Depth 

MILLER (Upchurch) / CME 85 676.1 feet See Note A 1 Borehole Inclination Logged by 
Vertical I J,Hoeft 

171.1 feet 
Date Started 

8/2/06 

10 
74 
16 
7 
?D 
14 

I_( 

2 
3 
6 

8 
12 
9 - 

25 
45 

3 012 - 

3513" 

moist, very stiff, gravel is weathered 
timestone 

- 
8.4 

14.4 

7.2 

15.t 

5c/ 
26 

581 
35 

D C  616 ? Lithology 

CLAY, reddish brown (5YR 4/41, dry, 
very stiff, few limestone gravel and 
organic matter (Fill) 

CLAY with sand, yellowish brown 
(1 OYR 5/61. moist, very stiff, few 
manganese nodufes 

CLAY, yeflowish brown (1OYR 5/6), 
moist, stiff 

614 0 2 1  

611.9 4 2  

SPT refusal at 12.6 feet. 
Auger refusal at 14.0 feet. 
Continuation of borehole 
description in rock log. 
Advance boring by washing 
to 14.3 feet and set PVC 
Zasing before HQ coring. 
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ROCK LOC;MFC-'~-REV BELLEFOttlT M-?l-CIT.GPJ WLJ\.GDT 3112107 

I Project Name and No.:NuStart - 8eflefonte CUL Project; 6468061299 

0. 

Drilling Cantractor (Driller) and Rig 

Casing Size and Depth 
MILLER (Upchurch) / CME 85 

PVC: 4.5 inch 0.D / 14.3 feet 

MACTEC 

Elevation (Datum NAVD 88) Ground Water Depth Date Started 
616.1 feet See Note A 8/2/06 

Borehole Inclination Logged by Date Completed 
Ve rti ca I J. Hoeft 8/5/06 

1 .k 
1 .i 
- 

- 5.1 
5.c 

- 5.1 
5.c 

4.E 
5.C 

5.1 
4.9 

5.2 
5-0 

5.1 
5.2 

a 
5.0 I oc 

m .- a s 
s - - 

SV 
to I 
_I 

F 

F 

F 

F 

c 10, 
a. Sm. 

neraliz 

c 
f - - 

A 

n 

B 

Lithology 

LIMESTONE (micrite) with calcareous shate 
inzerbeds and occasional packstone beds; micrite 
is medium gray (NS), packstone is medium blueish 
gray (58 5/1) and shale is dark gray (N3): fresh to 
slightly weathered; medium strong 

- 14-35.7 feet: shale is 0.07-0.15 feet thick, wavy 
acd ptanar beds. visible rip ups 

_-__--_I-_-_--__--_---- 

LIMESTONE (micrite) with calcareous shale 
interbeds; micrite is medium gray (N5), and shaie 
is dark gray (N3j; fresh: medium strong; strong HCI 
reaction 

- 30.741 feet: shale is ~ 0 . 0 2  k e t  thick with 
spacings of 0.02-0.5 feet, wavy. stylolitic features 

- 41 -52.8 feet: shale is hairline thin, mainly stytolitic 
pressure soiuttan features 

- 52.8-60 k e t :  shale is hairllini? to 0.03 feet thick 
w a v w  .* 

Advance boring by 
washing to 14.3 feet 
and set PVC casing 
before HQ coring. 
14.3-37 feet: Fluid 
return good 

26.48 feet: Unconfined 
Compression Test 

37 feet: fluid return 
reduced significantly 

40.27 feet: Unconfined 
Corn p res  io n Test 

42 feet: No fluid return 
to bottom of boring 

-1 
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ROCK LOG-MFC-VLU-REV BELLEFONT 07-21-ff7 GPJ nL4 GDT 3f2ZiP 

Lithology 

- 60-75 feet, shale is 0.01-C.1 feet thick with 
spacings of ~ 0 . 5  feet, wavy 

- 75-87,3 feet: shale is ~ 0 . 1  feet thick (average is 
0.01 feel) with spacings of 0.05-0.4 feet, wavy 

- 81 -85 feet: generai absence of (4%) calcareous 
shale interbeds 

---l-__---l_-_---_---- 

LIMESTONE frnicrite) with calcareous shale 
interbeds and occasional packstone interbeds: 
rnicrtte is medium gray (N5), packstone is medium 
bluish gray (58 5/1} and shale is dark gray (N3f; 
frssh: medium strong; average packstone interbed 
thickness is 0.1 feet; rip up clasts and visible 
fossils - 86.2-90.2 feet: packstone interbed 
- 90.2-101 feet: shale is 0.1 feet thick with 
spacings 0.03-0.3 feet. wavy 

72.28 feet: Unconfined 
Compression Test 

Page 2 of 5 



ROCK LOG-MFC-VvIA REV BELLEFONT 52-21-07 GPJ VJLA GRT 311307 

- 
c . 

5.; 
5.1 
I 

- 5.‘ 
5.‘ 

4.E 
5.c 

5.i 
5.c 

00 

00 

IO0 

F 

F 

F 

I. 65, 
‘a, SI. i 
meralu 6 

i, 99, 
a, SI. 1 

Lithology 

I 101-105 feet: shale rich section: shale is 0.05-1.0 
feet thick with spacings of 4 . 0 5  feet interbedded 
with packstone, prominent rip up clasts 

- i 05-1 1 I feet: packstone with shale, shale is 
0.05-0.1 feet thick with spacings of .c: 0.3 feet, rip 
up cfasts 

- 108 feet: visible fossils and rip up  clasts 

- 1 13 feet: becomes more micritic; packstone still 
present 

- 122.2-124.4 feet: packstone with shale, fossils, 
and rip up clasts 

- 124.4-132 feet: shale beds are 
wavy and irregular with rip up clasts 

0.01 feet thick, 

LtMESTONE (packstone) with calcareous shale 
interbeds; packstone is medium bluish gray (58 
5/l> and shale is dark gray (N3); fresh: medium 

Page 3 of 5 



ROCK LOG- MFC-VU-REV BELLEFONT 02-21-07.GP.l V U  G D I  3/72/u7 
f I Proyct Name and No.: NuStart - Bellefonte COL Pi-oiect: 6468061 299 

5.1 

- 5.' 
5.1 

5.c 
5.c 

5.0 

1.8 - 
i.0 

1.9 

a 

12 
T I_ 

98 

F 

F 

B 

C 

Litholujy 
strong; pressure sotution features 

- __ - -_ -_ -__ -_ - - - - - - - - -  
LIMESTONE (micrite) and calcareous shale 
interbeds with packstone beds; micrite is medium 
gray (N5), packstone is rneaiurn bluish gray (58 
5/1 f and shale is dark gray (N3); fresh; medium 
strong; shale is e 0.03 feet thick with spacings of 
4.05 feet 

LIMESTONE (packstone): packstone is medium 
bluish gray (5B 5/1) and shale is dark gray (N3); 
fresh; medium strong; pressure solution features; 
sections of calcareous shale are 0.3-1.5 feet thick 
- 142.2- 150 ket: no shale, ail stylolitic pressure 
solution features 

- 150-160 feet: packstorte with shale interbeds, 
spacing varies from 0.05-0.5 feet 

-----L--------I--IIII_ 

LIMESTONE (micrite) with calcareous shale 
interbeds; shale is dark gray (N3), micrite is 
medium gray (N5); fresh; medium strong 

. 154-1 65 feet: calcareous shale -30% of rock 
nass 

SHALE (calcareous) with interbedded micrite; 
shale is dark gray (N3), rnicrrte is medium gray 
(N5f; fresh: medium strong; planar bedding; micrite 
beds are thinly bedded ( ~ 0 . 1  feet thick); 35% 
micrite 

Baring terminated at 171 -1 feet 
NOTE A: Water level data 
Date - Depth (below ground surface) 
813 - 9.4 feet 
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SOIL LOG-MFC W REVISED BELLEFONT 02-31-07 GP.1 \RLA GDT 3/13;07 

I- 
- wo1 

1 
7 

3 
3 
5 

- 
UVOF 

5 
6 - 

_I_ 

3 
5 
7 

__. 

WOF 
25 
12 - 
- 
f5 

2Q/O' 

2- 
5 

V 

2 

38, 
15 

73i 
43 

_I_ 

CL 

lithology 821 4 
CLAY, dark yellowish brown ( I W R  
44), moist. stiff. sand and gravel 
(-=IO%), few limestone fragments 
and btack nodules 

61R 4 3 0  
CLAY with sand, dark yellowish 
brown (IOYR 4/6), moist, medium 
stiff, some yetlow limestone 
fragments ( 4 . 5  cm in diameter), 
minor sand (<I 0%)' occasional black 
nodules (Wino), some mottling with 
yeflow 
- 6 feet: becomes stiff with yellow 
and orange motflinq and increases 

SO 613 ~ 

in the amkunt of black nodules 
CLAY, dark yellowish brown flOYR 
4/61, moist. stiff to very sfiff 
- 8.5 feet: slightly less black nodules 

- 11 feet: becomes yellowish brown 
(1 OYR 5/6> and very stiff 

601! 9 17 5 
Partially weathered rack; firnestone 
fragments, gray, dry, freshly broken 
angular chips (1 crn - 9 cm) 14 c E07 4 

2.5 feet: sound of auger 
maping stone 

;PT refusal at 14.0 feet. 
:ontinuation of boring 
iescription in rock lag. 

Page 1 of 1 1 



ROCK LOG-MFC-W- REV BELLEFONT 02-2147.GPJ LV.A GDT 317207 

I I Project Name and No.:NuStart - BeMonte COL Project; 6468061299 

95 

~ 00 

__. 

. Remarks Lithology 
LIMESTONE fwachestone) inrerbedded with micriif 14-93.5 feet: fluid 
and shale beds; micrite is'mediurn gray (N5) and 
shale is grayish black (N2); fresh to highly 
weathered; medium strong; micrite is very fine 
grained - 13.5-14 feet: weathered and fractured rock zone 

- 13.5-22.8 feet: micrite beds are 0.1-0.2 feet thick 
and shale beds are wavy and laminated to 15.6 
feet and less wavy and thicker (up to 8cm) from 

LIMESTONE (rnicrite} interbedded with catcarous 
shale beds; micrite is medium gray (N5) and shale 
is grayish black to dark gray (N2-N3); fresh; 
medium strong: micrite is very h e  grained and 
slightly wavy; some wackestone lenses usually 
e0.2 feet thick; micnte beds are <0,2 feet thick - 22.8-25 feet: discontinuous and wavy, shafe beds 
are thinner - 25-31 feet: shale beds very thin, wavy, with 
random styotites and rip up clasts 

?&,6feet02L!,8_fe_et- - - - - - - - - - - I I 

. 37 feet: sparry calcite vug 0.2 feet 

- 50-54.5 feet: bioturbated zone of rnicrite 

return good, milky white 

25-40 feet: generalfy 
fossiliferous few slight 
bioturbated lenses 



ROCK LOG-MFC-WL4-REV BELLEFONT 02-21-07,GPJ VIU.GDT ?!12icTi 

1 Project Name and No.: Nustart - Bellefonte COL Proiect: 6468061299 I I 

E 

Lithology 

.--------------------- 
LIMESTONE (micrite) interbedded with calcareous 
shale; rnicrite is medium gray(N5) and shale is 
grayish black to dark gray (N2-N3); fresh; medium 
strong; micrite is fine to very fine grained with 
0.05-0 4 feet beds; shaie is very thin. wavy and 
discontinuous 

- 55-62 feet: less shale. wavy irregular beds 

- €5 Feet: shale beds highly irregular. bioturbated, 
and discontinuous, chert nodule 

- 67.2-74.6 feet: shale beds are thicker with an 
average of 0.2 feet 

- 70-85 feet: sparry, calcite-filled burrows 

.75-76.8 feet: bioturbation 

79-79.4 feet: b iotu rbatian 

89.7-94.0 feet: limestone is medium to coarse 
rained 

95 feet: sparry calcite vug 

59.1 feet: Unconfined 
Compression Test 

68.95: Unconfined 
Corn pressio n Test 
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r 
95 j- 
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5 
5 .  

L 
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- 
.I 

;c 
i.c 

- .o 
.o 
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3 

I 

99 

36 

_I 

F 

F 

YO, F 
.Ro. T 

10, P 
Eo, T 

8. PI, 
Ti 

3 

Lithology 

- 94.0-94.8 feet: shale rich zone 

--------------------- 
LIMESTONE (micrite): micrite IS medium light gray 
to tight gray {Nti-N7); fresh: medium strona: micrite 
is fine grained with some sparry calcite fillgd 
cracks; scattered shale laminae (1 %) 

- 107.6-109.1 feet: micrite with wackestone; small, 
sparry, calcite-filled bioturbation 

- 110.0-1 11 .I feet: fossiliferous 
LIMESTONE (micrite) interbedded with shaia beds; 
rnicrite is medium gray (N5) and shale is grayish 
black (N2); micrite is very fine grained, slightly 
iossififerous, with beds 0.1-0.5 feet (avcp0.2 feet); 
nicrite to shale ratio is 70:30 

------ - - - - - - - - _ - - - - - - *  

1 “t.5-I 18.2 fset: shale rick zone 
1: 8.2-124.6 feet: shale content increases with 

fepth, beds are 0.1-0.4 feet thick, wavy, 
)ioturbated, with rip up clasts 

127.4-1 28.8 feet: packstone. fossiliferous 

LIMESTONE (wackestone and rnrcritef interbedded 
with shale layers; wackestone and rnicrite are 
medium gray (N5) and shale is grayish btack (N2); 
fresh; medium strong; wackestone and rnicrite are 
very fine to medium grained; shale beds are wavy. 
thin 

P. 

0 
m, 
,- 
4 

5-z  
Remarks 3% 

93.5 feet: lost fluid 
return momentarily 

110 feet to bottom of 
boring: lost fluid return 
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1 

Litfiology 

- 140-l45 feet: shale beds are thinner 

- 142.1-144.2 feet: bioturbation 

- _ ^ -  - - - - -_- - - -__-_-- - -  
LIMESTONE (wackestone) interbedded with shale 
and micrite beds; wackestone is medium gray (N5) 
and shale is grayish black (NZ); fresh; medium 
strong; wackestone is medium grained with heavily 
bioturbated beds; shale is fine grained and thin with 
wavy beds 

Boring terminated at 149.7 feet 

NOTE A: Water level data 
Date - Depth (below ground surface) 
5/25 - 9.2 feet 
9/21 - 14.3 feet 
5117 - 33.4 feet 



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

Drilling Method Boring Location Coordinates: AL State Grid (ft) 
Hollow stem auger (8" OD)/ HQ core (3.8") 1532554 N; 629061 E 

e 

a 

f 
4! 

t! 

0 

5 

10 

15 

20 

25 

30 

- 
9 
7 
7 

- 
7 
7 
8 

5 
6 
9 

7 
22 
50/6" 

- 
50/0" 

CL 

0.0 Lithology 

CLAY, reddish brown (5YR 4/4), dry 
616.9 

to moist, stiff to very stiff, trace 
manganese nodules (-0.01 inch in 
diameter) 

- 1.7 feet: becomes yellowish brown 
(IOYR 514) 

- 6.5 feet: becomes moist in third 
SPT sample 

607.4 9.5 
CLAY with limestone gravel, 
yellowish brown (10YR 5/4), dry to 
moist, hard 

- 9.5-1 3 feet: limestone gravel is 
slightly weathered with white powder 

603.7 \ coating and has sharp angular edges / 

Remarks 

SPT at 11.2 feet did not 
advance. Driller broke 
khrough with auger. 

SPT refusal at 13.2 feet. 
Continuation of borehole 
description in rock log. 

61 5 

61 0 

605 

600 

595 

590 

P.age 1 of I 



Location Coordinat 

7 

h .c1 

a, 

g s  
i32 - 

1 15 

2 

20 

3 

25 

4 

30 

c 

35 

40 

45 

_II s 
!.9 77 
2.9 

I 6.1 
5. 

3 

(1 

9 

+ 

A 

30, 
SI, 

1-24.2 

!5, 
SI, Ti 

75, 

bieni 

Lithology 

LIMESTONE (micrite) with calcareous shale 
interbeds: medium gray (N5) and dark gray (N3); 

Ssh;  medium strong 
14.8-1 5.6 feet: high angle fracture (70") with slight 
.aining 
15-21 feet: shale is wavy, range of thickness is 
.01-0.1 feet with spacing 0.01-0.2 feet 

18.9-1 9.5 feet: high angle fracture (70") with slight 
taining 

21-31 feet: shale is <0.01 feet thick with spacing 
0.01-1 .O (average is 0.8) 

21.4-24.2 feet: high angle fracture: 90" 

. 31- 45 feet: shale bed spacing 0.03-0.3 feet, 
Navy 

a 33.5 feet: shale bed 0.08 feet thick with light olive 
jray (5Y 5/2) color 

- 43 feet: rip-up clasts 

- 45-56.5 feet: shale is 0.02-0.2 feet thick with 
spacing 0.05-0.3 feet 

- 50.4 feet: shale layer 0.2 feet thick 

29.1 feet: Unconfined 
:ompression Test 

50.3 feet: Unconfined 
Compression Test 

1565 

L 
Page 1 of 3 



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

- 

3 

0 
!E. 
g z  s s  

55 

60 

I 1  

65 

12 

70 

- 5.0 
5.0 

4.9 
5.0 

- 5.0 
5.0 

4.9 
5.0 

- 4.2 
4.1 

- 6.0 
6. I 

_. 5.2 
5.0 

100 

- 

100 

98 

99 

97 

100 

37.7 

- 

100 

Lithology 

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

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

- 69 feet: stylolites observed 

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

- 90-1 10.4 feet: shale is 0.01-0.2 feet thick with 
spacing 0.05-0.3 feet - 91 -93 feet: calcareous shale-rich section, micrite 
is 0.1 -0.2 feet thick 

63.2 feet: Unconfined 
Compression Test 
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ROCK LOG-MFC-WLA-REV BELLEFONT 03-19-07.GPJ WLA.GDT 4/24/07 
I - Bellefonte COL Proiect: 646806.l299 

- 

3 

0 
4%. 
g z  
a i 2  
a s  

- 
17 

95 

i a  

100 

19 

105 

20 

110 

21 

115 

22 

120 

125 

5.1 
5.0 

4.8 
5.0 

5.2 
5.0 

4.8 
5.0 

3.9 
3.9 

Lithology 

- 96 feet: rip-up clasts 

- 11 0.4-120 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- 11.2feet 
6/28 - 9.0 feet 
6/30 - 14.4 feet 
7/5 - 9.0feet 
7/14 - 7.2 feet 
7/20 - 16.0 feet 

Page 3 of 3 



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

!\illi,m Lcliis S Auucmrr lnc 

Drilling Method Total Depth 
Rotary Wash/ HQ core (3.8") 1532375 N; 62893t.2 E 

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 

Boring Location Coordinates: AL State Grid (ft) 
124.3 feet 

- 

3 

a, ts 

s , p  
a , ( =  n z  

25 

30 

35 

40 

45 

50 

55 

8 

- 1.5 
I .5 - 

- 3.5 
5.0 

rl..7 
5.0 

- 5.2 
5.0 

- 5.1 
5.0 

- 5.0 
5.0 

_. 5.1 
5.0 

- 5.0 
5.0 

- 5.1 
5.0 

c3 a 
fl: 

58 

94 

I oc 

I oc 

IO0 

IO0 

IO0 

IO0 
- 

I, 50, 
la, Ro, 
, calcite 
>ated 

Lithology 

LIMESTONE (micrite) with interbedded calcareous 
shale; micrite is dark gray (4/0) and shale is very 

1 dark gray (7.5YR 3/1); completely to slightly I 

\weathered; weak to medium strong; predominately I 
\soil and wackestone fragments I . . . . . . . . . . . . . . . . . . . . .  
LIMESTONE (wackestone) with interbedded 
calcareous shale; wackestone is bluish gray (511) 
and shale is dark gray (7.5YR 3/1); slightly 
weathered; weak to medium strong 

LIMESTONE (micrite) with interbedded calcareous 
shale; micrite is dark gray (4/0) and shale is very 
dark gray (7.5YR 3/1); fresh; medium strong; shale 
is 0.01-0.3 feet thick in irregular layers with 
beddings spaced 0.1 feet apart 

- 32.8-33.1 feet: shale bed 
- 33.1-34.0 feet: packstone bed 

- 36.4-40.0 feet: shale beds are discontinuous and 
become irregular; rip-up clasts 

LIMESTONE (micrite and wackestone) with 
interbedded calcareous shale; micrite and 
wackestone are dark gray (4/0) and shale is very 
dark gray (7.5YR 3/1); fresh; medium strong - 40.5-42.5 feet: bioturbation in shale, calcite very 
common 

- 50-90 feet: consistently spaced shale interbeds, 
irregular shaped, some diffuse boundaries, 
moderate amount of rip up clasts 

Boring is angled at 60" 
from horizontal. Depths 
shown are distances 
along the axis of 
drilling. Elevations may 
be used to determine 
vertical distances. 
Discontinuity angle 
measurements are 
relative to borehole 
axis. 
22.5-27 feet: good fluid 
return 
27-49 feet: poor fluid 
return 
29-40.5 feet: calcite 
infills present 

49 feet to bottom of 
boring: No fluid return 
49.4 feet: Unconfined 
Compression Test 

56.1 feet: Unconfined 
Compression with 
Stress/Strain Test 

600 

595 

590 

585 

580 

575 

570 

k 
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1 Willinin Lellir d Armiaics. liic. 

Y 

70 

75 

80 

85 

90 

95 

100 

5.0 
5.0 

5.0 
5.0 

- 

5.0 
5.0 

5.0 

- 

5.2 
5.0 

- 

- 5.0 
5.0 

- 

- 5.0 
5.0 

- 5.0 
5.0 - 

IO0 

IO0 

I O 0  

98 

- 

IO0 

- 

IO0 

- 

100 

too 

B 

Lithology 

- 80 feet: rock becoming strong 

- 91 2-91.8 feet: shale is massive and interwoven 
with limestone present only as rip up clasts 
LIMESTONE (micrite and wackestone) 
interbedded with calcareous shale; limestone is 
bluish gray (5/1) and shale is dark gray (7.5YR 
3/1); f resh;  medium strong 
- 92.7-94.3 feet: packstone with shale interwoven 
a s  thin wisps; calcite infill and replacement 
common, vug infill 

______I________c--_.---- - -  

Remarks 

65.1 feet: Unconfined 
Compression Test 565 

560 

555 

550 

545 

540 

535 

Page 2 of 3 
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a: g 
4 
(1: 
C 

105 

110 

415 

12c 

12E 

13C 

13: 

14C 

- 

18 

- 

19 

20 

21 

- 

Lithology 

- 1 12.5-1 13.4 feet: packstone with wispy shale 
layers 

Boring terminated at 124.3 feet. 
NOTE A: Water level data 
Date - Depth (below ground surface) 
719 - 15.8 feet 
7/11 - 15.1 feet 
7/20 - 13.2 feet 

Remarks 

530 

525 

520 

51 5 

51 0 

505 

500 
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SOIL LOQMFC-MA REVtSED BELLEFONT 02-21-07.GP.l WLA GDT 3/13/ij7 

1 Project Name and No.:NuStart - Beiiefonte COL Praiect: 6468061299 1 
MACTEC 

Drifling Method 1 Boring Location Coordinates: AL State Grid (A) 
Hollow stem auger (8" OD) 1532423.8 N; 628741 -9 E 

I 0. 

Totai Depth 
2 feet 

1 

2 
jp. 
I 

Drilling Contractor (Driller) and Rig 
622.7 feet 

Sampling Method Borehole inclination 
Vertical 

I Elevation (Datum NAVD 88) 
i MILLER (Ray) J CME 75 

Split Spoon 

- * 

Ground Water Depth Date Started 
See Note A 1 6/6/06 

togged by Date Completed 
K. KRUG 6/7106 

I*_ 

I 0/0 
_II 

II 

I 6207 3.0 "-") e206 f\ CEMENT/CONCRETE 2.1 
Drillins terminated due  to concrete 
enco<ntered at 2 feet. Relocate to 
B-1043A. 

Remarks 

Drilled to test for concrete. 
* SPT 1 blow counts not 
recorded due to rig geologist 
omission 
Rocks I O  blows encountered. at zero 

advancement 

k 

1620 

; 

E 
- 
E- 
5 l 
16-15 

1 
E 

I 
E /jll 
E g 
605 



SOIL LOG-MFC-VvLA REVISED BELLEFONT 02-2147 GP.1 RrZA GDT 3/13/07 

1 Project Name and No.: NuStart - Bellefonte CQL Project; 6468081299 I I 

4 
9 
11 - 

4 
10 

1 I O/G' 

o.a 622 2 Lithology 

-622% organics 

CLAY with sand, dark reddish brown 
(2.5YR 3/4), dry to moist. hard, few 

7-- - -  ------------ 
CLAY with sand, yetlowish brown 
(1 OYR 5/4), moist, medium stiff to 
stiff, few large gravef clasts 

1 3  --- 

6 0  
-.. -%?-L- - I - - - - - - - -I - - - _r - _I _. - 

CLAY with sand. strang brown 
(7.5YR 4/61 to yellowish brown 
(10YR 5/61, moist, medium stiff to 
very stiff 
- 6 feet: becomes yellowish brown 
(1 OYR 5/6) .. 8.5 feet: becomes yellowish brown 
(10YR 5/8> with few manganese 
nodutes 

- I1 feet: becomes yellowish brown 
(I OYR 5/6) 

- 13.5 feet; becomes dark yellowjsh 

ROCK FRAGMENTS, limestone 
607 t brown (I OYR 4/61 14 5 

156 6E,.E. siightly wmthered 

;PT refusal at 14.5 feet. 1 
idvance auger to 15.6 feet. E 
;ontinuation of barehole 
escription on rock log, 

Page I of '1 F 



ROCK LOG-MFC-W-REV BELLEFONT 02-21-97.GPJ WLA GDT Y121Ci 

I I Pruject Name and N0,:NuStai.t - Beflefcmte CDL Project; 6468061299 1 

%'tll.a;r LGlel dAr-rL.al?< L r i ~  I 
Dritling Method Total Depth 

Drilling Contractor (Driller) and Rig * Elevation (Datum NAVD 88) Ground Vt'ater Depth Date Started 
MILLER (Ray) / CME 75 622.2 feet See Note A 66/06 

Date Completed 
618106 

Casing Size and Depth Borehole Inclination 

I Boring Location Coordinates: A 1  State Grid Iff) 
Hollow stem auger (8" OD)/ HQ core (3.8") 1532424.3 N; 628756.8 E 75.6 feet 

PVC: 6.63 inch 0 . R  / 15.6 feet Vertical 

%'tll.a;r LGlel dhr-rL.al?< L r i ~  I 
Drilling Method 

Drilling CI 

f Boring Location Coordinates: A 1  State Grid (ff) f Total Deoth Hollow stem augt - 

a 

W 
.... 
5 

3 
z 
0 - - L 

3 
7-- 

Lithology 
LIMESTONE (rnicrjte) interbedded with calcareous 
shale; rnicrite is light gray (N7) and shale is dark 
gray (N3); fresh; medium strong; shale is 0.1-0.2 
feet thick, spaced 0.05-0.3 feet apart; calcite vugs 
p rsse nt 

good fluid return - 4. 
5. F 

Ib. 5. L 
im.Ti 

I 5. 
5. - 22.6-29.0: shale is 0.01-0.09 feet thick with 

spacings of 0.01-0.1 feet 
F 

01 F 

- 29-39.4 feet. shale beds increase in frequency. 
0.1 -0.2 feet thick with spacrngs of 0.05-0.1 feet 
30 feet: fossilifereous zone 

1.! 
5 . f  38 F 

34-75.6 feet: goad fluid 
return 

B 

38 !: 
>. 29. 
a. Sm, 

- 39.4-50 feet: shale beds inc~rease in frequency, 
0.1-0.2 feet thick with spacings of 0.05-0.-1 feet 

100 - Spar-filled vugs 

.IQ 65 
Wa. Ro, - - .o 

.o 100 

- 5G60 feet: limestone changes to wackestone, 
very fossil rich 

94 r.7 
i.0 

Page 1 of 2 
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ROCK LOG-MFC-V'jVI_REV BELLEFONT 02-21-07.GPJ V;N\.GDT 3l12IOi 

I i Project Name and No.:NuStart - Beflefonte COL Proiect: 6468061299 

7 

90 

s. 
5. 

3- 
5 .  

L 
I_ 

F 

F 

F 

F 

L? 

B 

titholc.gy 

- 60-T5.6 feet: shale increases in frequency, 
0.01 -0.2 feet thick with spacings of 0.05-0.02 feet 

- 60-75 feet: fossil-rich bands become common 

- 67.8 and 68.6 feet: fossils present in bands 1-2 
feet thick 

- clay-filled fracture 

Boring terminated at 75.6 feet 
NOTE A: Water bel data 
Date - Depth (below ground surface) 
6/6 - 14.0 feet 
613 - 12.6 feet 

Page 2 of 2 



SOIL LC3G-MFC-W REVISED SELLEFONT 02-21-07 GPJ Rk.4 GDT 31:3/OT 
1 Project Name and No.:NuStart - Bellefonte Cut Project; 6468061299 

DrilIing Method 
Haliow stem auger (8" OD)/ HQ core (3.8") 

Drilling Contractor (Driller) and Rig 

MACTEC 
Boring Location Coordinates: AL State Grid (fk) Total Depth 

1532399.8 N; 629086.6 E 76 feet 
Elevation (Datum NAVD 88) 

0, 

MILLER (Bilbrey) / CME 750 6/6/06 618.7 fset 

- 
C 
2 
OE 
n 

i 

Date Completed 
Split Spoon/ HQ core Vertical 

I 

SP 
2 

SP 
3 

jp. 
4 __. 

- 
1 
2 
5 

2 
5 
8 

4011 
- - 

L 

c 0) 

2 

c 

5; 
2i 

I 

i-- 

- on 

- 
CH 

- 
CL 

- 
CH 

618 7 Litnolagy 00 
arganic CLAY. reddish brown (2.5YR 
4/44), dry to moist, stiff 

10 x -  

-%!L---- ------_I__-___-_ 

CLAY with sand, strong brown 
(7.5YR 5/6) to yellowish brown 
( IOYR 5/8), moist, stiff to medium 
stiff 
- manganese nodules are  up to 4 
rnrn in size 

---- 613 2 - _ - - _ - _ - - _ - _ _ - - - - -  5 5- 
CLAY, dark brown (7.5YR 3/4), moist 
to dry, medium stiff, fsw fine sand rr r- - - - - - - - - 8 8- 
CLAY, yellowish brown (IOYR 5/6)7 - -- 
moist. medium stiff, btack 

-\ manqanese nodules I 

- - - I_ - 

8@ E l 0  7 

Remarks 

Auger rsfusal at 8.0 feet. 
SPT refusal at 8 feet with 
blow counts of 40/1". 
Continuation of borehole 
description in rock log. 

Page -l o f 1  r 



ROCK LUG-MFC-W-REV BELLEFONT QZ-21-07,FPJ VN.lv\ GDT 3/i211)7 

Lithology 

LIMESTONE (wackestone) with interbedded shak 
wackestone is medium gray (N5) and shale is 
grayish black (N2); slightly weathered; medium 
strong; shale beds are very thin (1 mm-3 cm) 

- 6 feet: weathering decreases to fresh 
- 16,4-18.1 feet: beds are ptanar and nat wavy 

- 18.5-18.9 feet: fossiliferous 

--------------------_ 
LIMESTONE (micrite) with intsrbedded shale; 
rnkrite is medium gray (N5) and shale is grayish 
black (N2j; fresh; medium strong; laminated shale; 
bic-turbated 

--------------------- 
LIMESTONE {wackestone) with interbedded shale; 
wazkrtstone is medium light gray (N6) end shale is 
grayish black (N2); fresh; medium strong: shale 
interbeds generally wavy and laminated 

- 43-46 feet: very fossiliferous 

LIMESTONE (micrite) interbedded with thin shale 
layers; micrite is medium light gray (N6) and shale 
is g:ayish black (NZ); fresh; medium strong; 

Remarks 

Driller using 
recirculating tank. 
Series 2 drill bit 550 psi 
d ow n-ho f e pressu Ti!. 
Fluid return is good 
from 8-61 feet. 

Rod drop of <=I foat at 
15.2 feet 

B H N  analysis was 
conducted over the 
length of cored section 

t 
Li 

Page 1 of 2 



I Project Name and No.: Nustart - Bellefunte CUL Pmiect: 6468061299 1 

52 
5.c 

5.2 
5.0 

- .c 
.c 

0 

31 

_. 

F 

F 

3.i. 10, 
SI-Ro 

3 

Lithology 

occasional shale beds, wavy, laminated and 
bi o t u rb a ked - 48.8-49.8 feet: fossiliferous packstone 

- frequent bioturbation throughout 

- 56.8-60.2 feet: shale decreasing 

- 67.3 and 69.1 feet: abundant chert 
- 63 feet: recovered core (68 feet) slightly exceeds 
cored section (67.8 feet) 

---------_------------ 
LIMESTONE (wackestone) interbedded with thin 
shale layers; medium tight gray (N6) and grayish 
black (N2); fresh; medium strung: some styolite 
Features 

3oring terminated at T6.0 feet 

WTE A: Water level data 
late - Depth (below ground surface) 
3/18 - 9.5 feet 

61-66 feet: lost 25 
gallons of fluid rcturn 

66-76 feet: fluid return 
is good. 

PVC: 4 inch 0. D. 
instafled after drilfina for 

Page 2 of 2 



SOIL LOG-vMFC-V\JFA REVISED BELLEFONT 02-21-07 GPJ M U  GDT 3137 

I Y n 

00 622 2 Lithology 
CLAY, strong brown (7.5 YR 5/6), 
dry. medium stiff ta barb (Fill} - 

SP 
1 - 

58 
3 c  

i 
' 2  

5 
7 - 

9 
19 
20 __. 

9 
4 
8 - 

- 3.5 feet: becomes strong brown 
(7.5 YR 4x5) 

616 4 6. o 
sandy CLAY with gravel. strong 
brown (7.5YR 4/61, moist. hard (Fill) 41 

21 

- - - - - - - - - - - - - - - - - -L_- - -  ,213 9 6.5- 
CLAY with sand, reddish gray brown 
12.5 YR 511) to light reddish brown 
f2.5YR 7/4)' stiff. moist, few gravel 
(Residual Soil) 

511 4 71 0 
CLAY, yellowish brown (IO YR 516), 
dry. very stiff (Residual) 

- 
SP- 

4 
- 

- 
s P- 

5 - 

___I 

9 
10 
11 - 
6 
8 
14 - 

SP' 
6 

71, 
40 18 

- - 15.0 feet: limestone gravel 

T 
6 
7 

SP1 
7 

607 9 10.5 4uger SPT refusal at 18.5 
eet. Continuation of boring 
fescription in rack log. 

50/1" 

i 
! 

~ 

Page .I of 1 



... 

c 
,- 
...d ;z  
-a, 

Remarks 
E 

Lithology 

LIMESTONE (micrite) with shale beds; medium 
light gray (N6). slight to moderate weathering, 
moderate strength; shale beds are thin to 
moderately thin 

62 

- 

43 

- 

100 

P -18.5-25.1 feet: shale beds are 0.1 feet apart 
4- 
4. 

- 26-1 feet: shale beds 0.1 -0.4 feet apart 
- 26-30 feet: small calcite crystals observed 

5_ 
5. F 

BHTV analysis was 
conducted over the 
length of cored section 

32.7 feet: Uncanfined 
Compression Test 

3vI o f  79 

- ,  
- I  
>.I O F  1 a0 

- 41-46 feet: shale beds are irregular with small 
amounts of bioturbatron and relic shell fragments 

.-t 

. . E  

...... 1001 

46 feet: rock becoming fresh; strong 

I_ .o 
.o 

- 46-58 feet: shale beds are moderately thick to 
moderately thin 0.1-0.3 feet apart and irregularly 
shaped 

I 

c 

Page 1 of 2 



ROCK LOG-MFC-WU\-REV BELLEFONT 02-21 -07.GPJ WLA.GDT 3?/12/C7 

I Project Name and No.: NuSbrt - Betlefonte COL Project: 6468061299 

53 

- 5.  
5. 

5. 
5. 

1, 
4. 

f 

F 

E 

Lithology 
- 58-61 feet: shale beds thin to very thin with 
spacings 0.2-0.4 feet 
59 feet: small calcite crjstals visible 

- 61-64 feet: shale beds maderatsly thin to very thii 
w-fh spacing 0.2-0.4 feet apart 

- 64-75.-1 feet: shale beds moderately thick 

- 66,8423.5 feet: fossitiferous layer 

Boring terminated at 75.1 feet 

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

7/20 - 16.0 feet 
6/6 - 16.3 feet 

Page 2 o f 2  



SOIL LOG-MFC-W REUSED BELLEFOEST 02-2767.GPJ WL.4 GO? 31YCiT 

I I Project Name and No.: NuStart - Belfefonte COL Project; 6463061299 I 
I ! 

I Boring Location Coordinates: AL State Grid (ft) Total Depth 
Hollow stem auaer (8" OD\/ HQ core E! 87  1532622.2 N; 628995.6 E 120 feet 

Elevation (Datum NAVD 88) Ground Water Depth Date Started 
61 9.2 feet i SeeNoteA 1 Sampling Method Borehole lnclinatio 1 Split Spoonf HQ core Vertical 

_I 

0 z 
al 
W 
LE 

I 

Ii 
I 
i 
t 

- 

55 
3: 

6E 
31 

00 
619.2 Lithology 

CLAY, yellowish brown (I OYR 5/6) to 
brown (7SYR 5/4), moist, medium 
stiff, very stiff, and stiff, trace gravel 
and manganese nodules (Residual) 

- 3.5 feet: color changes to brown 
(7.5YR 5/4) 

- 6.5 feet: slight color change to 
strong brown (7.5YR 5/81 

- soit comains gravel and becomes 
greenishJgrayfsh brown (1 OYR 5/2) 

Remarks 

605.2 12.0 
637.: dPT refusal: advanced 2 

inches with one blow 
followed by zero 
advancement after 10 blows 
Augered to 1 I .8 feet and , washed hole to 12 feet. 
Coitinuation of borehole 
description in rock log. 

GRAVEL with clay, yellow, very \ dense. possible weathered bedrock , 

i 



ROCK LOG-MFC-W-REV BEUEFOM 01-21-07.GPJ V U  GDT 31307 

Project Name and No.: Nustart - Beliefont@ COL Project; 6468061299 I I 
MACTEC I 0. I 

99 

- 

I00 

99 

I00 

sw 
toF  
llcI 

F 

F 

F 

F 

I 

3j~  15, s 
30 

I' 15. P!. 
m, Ti 

B 

Litholagy 

LIMESTONE (micrite) interbedded with thin shale 
beds; micrite is medium gray (N5) and shale is 
grayish black (N2): fresh to slightly weathered; 
medium strong; shale interbeds are wavy, irregular 
and occasionally grade into thin wackestone 
in re rvals 
- 15 feet: rock becomes fresh 

- 30-42 feet: increasing shale content 

I 42-50 feet: generally very little shaie interbeds 



ROCK LOG-MFG-iW-REV BELLEFONT 02-21-0i.GPJ WLA GUT 1112107 1 Project Name and No.: NuSLart - Betlefoonle Cot Project; 6468061299 I I 

II 

_. 3.0 
3.0 

- 

- 5.0 
5.0 

I 

- 5. 
5. 

- 5. 
5. 

5.( 
5.( 

j.c 
5.c 

i.C 

I .5 
.o 

f 
C 
11: 

10 

I OI 

I01 

00 

00 

30 1 
I 

s1 
to 

F 

F 

F 

R 

3, 

3: 

.3 

I 
i 
Y5” I 

Lithology 
LIMESTONE (micrite) interbedded with fhin shale 
beds; micrite is medium gray (N5) and shale is 
grayish black (N2): fresh to slightly weathered; 
medium strong; shale interbeds are wavy, irregular 
and occasionally grade into thin wackestone 
intervals 
- 15 feet: rack becomes fresh 

- 30-42 feet: increasing shale content 

- 42-50 feet: generally very little shale interbeds 

Fluid return good 
throughout drilling of 
boring 



SOIL FOG-MFC-WLA REVISED BELLEFONT 02-21-07 GPJ VIL4,GDT 3/13/07 

I I Project Name and No.: Nustart - Bellefoonte COL Project; 646806f293 

Boring Location Coordinates: AL State Gri 

Drilfing Contractor (Drille 

WOF 
3 
4 - 
- 

4 
8 
12 

__I 

4 
6 
9 

II_ 

3 
4 
8 

I 112' - 

00 
Lithology 

CLAY, yellowish brown (10YR 5/6) to 
brown (7.5YR 5/4): moist, medium 
stiff, very stiff, and stiff, trace gravel 
and manganese nodules (Residual) 

619 2 

- 3.5 feet: color changes to brown 
(7.5YR 5/4) 

- 6.5 feet: slight color change to 
strong brown (7.5YR 5/81 

- soil contains gravel and becomes 
greenish/grayish brown (1 OYR 5/21 

5~3.2  ? I  f 
507 7 
Yi dense, possible weathered bedrock 1- 1; t: GRAVEL with clay, yellow. very 

c 

E 
CSlO 

SPT refusaf: advanced 2 
nches with one blow 
'oflowed by zero 
xhmtcement afier 10 blows 
4ugered to 1 1.8 feet and 
Mashed hole to 12 feet. 
;ontinuation of borehole 
fescription in rock fog. 

E 
Page 1 of 1 



ROCK LOG-MFC-V\U-REV BELLEFONT 02-2147 GP.1 W GDT 3/12107 

I 1 Project Name and No.: NuStart - Bellefonte COL Proiect: 6468061299 

100 

100 

100 

___ 

IO0 

I 

~ I: 
IF 6 

I 

Lithology 

-_I----------I-_------ 

LIMESTONE (wackestone) interbedded with sbale; 
wackestone is medium gray to fight gray (N5-NEi) 
and shale is grayish black (N2); fresh; moderately 
strong; thin to laminated wavy shale beds 

-------------__------- 
calcareous SHALE; grayish black (N2); fresh; weak 
to medium strong; beds dipping 10-7 5"; 
in terbedded with rn icrite 

- 79.8 feet: grading to lrrnestone (micrite) with 
interbedded shale, approximate contact at 79.8 feet 

lf MESTONE (wackestone) interbedded with shale; 
medium gray (N5) to dark gray (N3); fresh; medium 
strong; regular intervals of wavy laminations of 
shaJe 

Page 2 o f 3  



ROCK LOG-MFC-U-REV BELLEFONT 02-21-07.GPJ WLA.GDT 2/72/07 

I Project Name and No.:PtuStart - BeHefortte COL Project: 6468061299 

s 
5 .  

?L 
t. 

A .I 

I 

9 

f 

F 

1 

25, F 
-Ro, T 
, 5. Wt' 
I. Ti 

0: PI. . Ti 

15, PI 

E 

Lithology 

- 93-95 feet: bioturbated 

---------------------- 
LIMESTONE interbedded with thin shale; from 106 
to '120 feet, afternating 1 to 4 feet intervals of 
micritic limestone and wackestone; rnicrite and 
wackestone are medium gray (N5) and shale is 
grayish black (N2): fresh; moderately strong 
- 108 1 feet: recovered core slightly exceeds the 
zored length of 108 feet 
~ 106-109 feet: micrite 
. 109-1 12 feet: wackestone 
1 1 12-1 13 feet: rnicrite 
1 13-1 20 feet: wackestone 

Boring terminated at 120 feet 

NOTE A: Water Ievel data 
Date - Depth (below ground surface) 
6/27 - 5.2 feet 

Page 3 of 3 



:I 
I 
22. 
- 

- 

3E 
I t  

. 
Reviewed by / Date 3- 1'3- - 

Total Depth 
76.3 feet 

Rate Started 
7/6/06 

Date Canpleted 
7/7/06 

f 

(I OYR 5/6), very stiff (Fill) 

reddish yellow mottling (7.5YR 6/81. 
dry. very stiff (Fill) 

- 5.0 feet: calor changes to yellowish 
red (5YR 416) 

5/8), moist, stiff, few manganese 
nodules (Residual) 

brown (T.5YR 5/8L moist. very-stifi, 1 1 gravef is angular and effervesces 

- -, -- 
yellowish re; (5YR 5 h ) ,  moist, very 
stiff to hard, few manganese 
nodules. slight efiervecense with HC1 

SPT refusal at 19.5 feet. 
Iuger refusal at 20.8 feet. 
br ing  began at 20.6 feet. 
>ontinuation of borehole 
iescrrption in rock log. 



KICK LOG-MFG-Vd.A-REV BELLEFONT 02-21-07.GPJ WLk GDT 3/12:#7 

Project Name and No.:NuSbrt - Belfefonte COL Project; 6468061299 

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

Boring Location Coordinates: AL State Grid (ft) Total Depth 
76.3 feet 1532210.9 N; 628709.9 E 

Casing Size and Depth 
7/6/06 

Borehole lnciination Logged by 

MACTEC 

r- r r- I 

0: .- 
;ij .... c 
P 

C 
I- - 
2lg 

Remarks i.32 
L 

! 
f 

E g 

E 

BHW and NG analysis 
were conducted over 
the length of cored F 
section 

590 

i! 

F 

E 43.5 feet: slight 
hydrocarbon odor along 
mechanical breaks f 

E- L 
580 

f 

E 
g s 

Page 1 of 2 

I 

Lithology 
LIMESTONE (rnicrite) interbedded with calcareous 
shale; medium gray (N5) and shale is dark gray 
(N3); slightly weathered to fresh; medium strong; 
effervesces strongly with HCI; bedding is medium 
thin to thin 

21 -4-22 feet: packstone bed, incipient fractures - 21.6-22 feet: clay filled fractures, clay is reddish 
brown - 24.6-25 feet: clay lined fractures. clay is olive 
brown 
- 26.1-26.5 fwt:  bioturbated 
- 26.7-28 feet: packstone bed 

S t  7 

23.8 feet: lost water 
return and did not 
rscaver 

45-7 
5.: 

F 

- 31 2-31.4 feet: bioturbated 
LIMESTONE (micrite) with thin beds of packstone; 
micrite and packstone are  medium gray (N5): f resh 
medium strong; effervesces strongly with HCI; 
bedding is medium thin to thin 
- 34.5-35 feet: rip-up clasts, horizontal stylolites 
present, thinty spaced 

I-------------LI----- 

5. 
4. 

F 

L 
3. 

- 37.9 and 39.0 feet: rip-up clasts present 

i' - .  B 

- 46-51 feet: thin beds of catcareous shale present, 
nedrum dark gray (N4). rip-up clasts, thin to 
nediurn spaced horizontal stylolites 

5.2 
5.C 
- 

54.1-54.4 feet: rip-up clasts present 

3 

4.9 
5.0 18 



I r 
Lithology 

beds of packstone and thinly laminated calcareous 
shale; micrite and packstone are medium gray 
(N5): fresh; medium strong; <I 0% shale 
- 62.3 feet: calcite filled vug <O. 1 feet in diameter 

- 66-71 feet: increase of calcareous shale beds 
with abundant rip-up clasts 
- 65.8 -66.8 feet: incipient fractures 

LIMESTONE (packstane) with micrite and shale 
interbeds; packstone and micrite are medium gray 
(N5) and shale is medium dark gray (N4); fresh; 
medium strong; shale is medium to thtn spaced 

Boring terminated at 76.3 feet 

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

8/18 - 14.2 feet 
7/17 - 20.7 feet 

Page 2 of 2 



Hallow stem auger (3" OD)/ HQ care f3.8") 
Drifting Contractor (Driller) and Rig 

- 
5 
8 
8 
6 
7 
6 - 

128 feet 
Elevatian {Datum NAVD 88) Ground Water Depth Date Started 

1532539.2 N; 628917,l E 

- 
3 c 
3 
6 

16 
13 

- 
- 

13/5' 

Drilling Method Boring Location Coordinates: A t  State Grid (I?) 

MILLER (Upchurch) I CME 85 61 7,3 feet See Note A 
Sampling Method Borehole inclination Logged by 

SPT / Shelby Tube Vertical J. Hoeft 

00 Lithology 
CW CLAY, dark yellowish brown (1 OYR 

4/4), moist, very stiff, few 
manganese nodules and organics 

Total Depth 

ai1 5/06 
Date Completed 

811 6/06 

-6% 1- - - - - - - - - - I - - - I - 
CLAY. alive brown (2.5Y 3 3 ) .  wet to- - - 
moist, stiff, trace manganese 
nodules and organics 

3.2 

! - 8.5 feet: becomes olive brown (2.5Y i 
I 637 8 4/31 with few limestone gravei s 5  

L 
E 

f 
1695 

€ 
1610 

7.5 feet: attemoted to obtain . 
a shelby tube sample without . 
success. A hard substance E- ! 
was encountered that bent 
the tube. 
SPT refusal at  9.4 feet. 
Auger refusal at 9.5 feet, 
Continuation of borehole 
description on rock lag. 

Page 1 of 1 I? 



i ( r i 1 . m  Lrsm I c ~ . r u s , a ~ r r  IIX I 1 
I Drilling Method ,̂ .. --. I ,  .- 1 Boring Location Coordinates: AL State Grid fft) I Total Deoth 

1 1 - 1 1 -  .I ~ U I I D W  srern auger tu-' uu)/ HU core (3.8") 1532539.2 N; 62891 7.1 E . .  
Drilling Contractor 'I . 

Casing SI 
I i MILLkK ( 
Date Completed 

PVC: 4.5 811 6/06 I 4 ,  

P- 
I 

7 
I 

c 
C tx 

Lithology 

Lweatt-tered L1MESTONE and clay 
LIMESTONE (packstone) with calcareous shale 
interbeds; medium gray (N5) to medium bluish gra 
(58 511 1; slightly weathered: medium strong: stron! 
HCI reactian 
- 9.9-32.8 feet: shale is hairline to 0.4 feet thick wit 
spacings of <0.05-0,4 feet, wavy 

9i  Fluid return good 
throughout baring 

S1 

7 

5 
5. 
- 9 - 20.5 feet: rip up features 

;V 

? 

5- 
5. 0 

- 26 feet: rip up features 

I 

Add conductor casing, 
reseat at 9.9 feet 

F B 

- 32.8-45 feet: large rip up clasts (up to 0.05 inch 
jiarneter) and styafitic features present 
-1MESTONE (packstone) with calcareous shale 
nterbeds; packstone is medium bluish gray (58  
SM) and shale is dark gray (N3); fresh: medturn 
strong 
- 32.845 feet: shah is 0.01-0.1 feet thick with 
varied spacing between 0.01 -0.3 feet, wavy with rip 
UPS 

C .. - 
'.C 

....... 

- .9 
.Q 8 

?3 

5, wa. 
OD 

I 
0 
- IO - 45-80 feet: shale is 0.01-0.15 feet thick with 

spacings of 0.01-0.5 feet. prarninent rip up features 



ROCK LOG-MFC-VJLA-REU BEFLEFONT 02-3-07,GPJ VL'LA GDT 3t'i2/D7 

Project Name and No.: Nustart - Bellefonte COt Proiect: 6468061 299 I 

1.! 
5. l  

II 

- .c 
.c 

.I 

.o ...... 

I 
0 
.... 

C 
C 
E 

F 

F 

B 

- 60-75 feet: shale is 0.05-0.2 feet thick with 
spacings c 0.15 feet, shale constitutes -25-3096 of 
the rock: rip up features ~0.03 feet diameter 

- 66-85 feet: intervals of rnimik and lesser shale 
interbeds 

- 75-90 feet: shale is Q,O1-0.1 feet thick with 
spacings of < 0.2 feet, wavy with rip up features 

Page 2 of 4 



ROCK LOG-MFC-VSM-,REV BELLEFONT 02-27-07.GP.l wt4 GOT 3/12/07 

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

yJ 
5.C 

- .9 
.o 

.7 - 

.0 

I 

1 

96 

t I 

I 
2 

38 

!5 

I 

f 

Lithology 

- 90-97.6 feet: shale is on average 0.01 feet thick 
with spacings of .c: 0.2 feet, wavy with rip up 
features 

- 97.6-1 05 feet: area of jess shale with pressure 
solution fsatures 

- 105-109.8 feet: shale is hairline to 0.1 feet thick 
Nith spacings of ~0.3 feet 

lO9.8-121.5 feet: zone with less shale, shale is 
lairline to 0.01 feet thick with pressure solution 
eatures 

WALE (calcareous) with packstone interbeds; 
3rk gray (N3) and packstone is medium bluish 

gray (5B 511); fresh; wsek: strong HCI reaction: 
shale can be scratched by thumb nail; strafe 
constitutes -50% of the rock; spacing of shale 
beds is 0.3 feet 
- shaley zone 

Eioring terminated at 128 feet 

Page 3 of 4 
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SOIL LOG-MFC-W REVISED BELLEFONT 02-21-07 GPJ WLA GDT 3/i3/G7 

Whlq-, L L l l l L  & A.iCX*i(te. t ,K I 
Total Depth 

Hollow stem auger (8' OD)/ HQ core (3.8") 1532489.4 N; 62891 0.4 E , 35 feet 1 Elevattan (Datum NAVD 88) Ground Water Depth ' Date Started 
MACTEC (Warren) f CME 45 620.2 feet See Note A 1 6/28/06 

7/5/06 

DrilIing Method 

Drilling Contractor (Driller) and Rig 

Sampling Method Borehole inclination 

Boring Location Coordinates: AL State Grid (ft) 

Logged by Date Completed 
Split Spoon! HQ core Vertical J. Howard 

- 
SP 

1 
I 

SP 
2 

SP 
3 

Sp' 
4 
II 

- 
2 
4 
5 

- 
7 

5015' 

- 
15. 

10. 

23. 

I 

E _- 
-I 

II 

44 
2 L  
- 

47 
27 

- 
CL 

- 
CL 

0 0  G2U.2 Lithology 
CLAY with sand, strong brown 
(75YR 516), dry to moist, stiff to 
medium stiff (Fill) 

- 6-7.5 feet: color is red (2.5YR 416) 

- 8.5-10.5 feet: color is brown (7.5 
YR 4/4) 

!mL -------------------_ IR.5 
CLAY with sand, strong brown 
(7.5YR 4/6), moist, stiff (Residual) 

608 3 11.9 

Remarks 
620 

WT refusal at 11.9 feet. 
4uger refusal at 12.3 feet. 
?ontinuation of bor&tole 
jescription on rock log. 



ROCK LOG-MFC-VU-REV EELLEFOh-7 02-21-07 GPJ W G D T  Jf 12/07 

1 Project Name and No.: NuStart - Befiefunte COL Project; 6468061 299 1 
MACTEC I 1 

I 0. 
Vld.mxi I r m $  O Arucmm. IGC 

r - * J .  - -  .' . 
I 

tfoiiow stem auger [ti-' ut 

Drilling Contractor (Dritler) and Rig Elevation (Datum NAVD 88) Ground Water Depth Date Started 
6/28/06 MACTEC (Warren) / CME 45 620.2 feet See Note A 

1 

nw: 4.5 l l  

vrtirtng Metnou 1 8aring Location Coordinates: A 1  State Grid (ft) Total Depth 
-3)/ HQ core (3.8") 1532489.4 N; 628910.4 E I 35 feet I ,. a .  . 

5.1 
5.1 

1.3 

10 

8f 

St 
io 

F 

F 

.5.  PI 
', TI 

E 

Lithology 
LIMESTONE (micrite and minor wackestone) with 
interbedded shale; limestone is medium light gray 
(N6), moderately weathered; medium strong; trace 
bioturbation 

- 15-35 feet: shell fragments and shale layers 
present 
12.3-35 feet: shale beds are thin to moderately thin 
with spacings of 0.1-0.3 feet; wavy and irregular 
due to bioturbatian 

1 34.4 feet: t h e  last 0.6 
feet of rock is left in the 
hole. Drifter coufd not 
extract it. 

Boring terminated at 35.0 feet 

NOTE A: Water Level data 
Date - Depth (below ground surface) 
7J5 - 14,7 fset 



SOIL LOG-MFC-VbU REVtSED DELLEFONT 02-21-97.GP.l W GDT 3/13!07 

I Project Name and No.: Nustart - Beilefonte COL Project; 6468061299 I 

Hllllrm Ircll c h AWCPCS ,111~ 

Total Depth Boring location Coordinates: A t  State Grid (e> 
Hollow stem auger (8" OD)/ HQ core (3.8") 1532712.7 N,  628706.2 E 1 250 feet 

Elevation (Datum NAVD 88) i Ground Water Depth Date Staried 
MILLER (Bilbrey) / CME 750 619 feet 1 SeeNoteA 1 5/12/06 

CME/SPT Vertical +. Hoeft 3 1  7/06 

Driliing Metbod 

Drilling Contractor (Driller) and Rig 

Sarnaling Method 1 Borehole Inclination Logged by Date Completed 

Reviewed by I Date ?c 3 - 5 

0 0 
Lithology 613 

S.E~.P, ASPHALT ,?S 
Gravelly FILL 

CLAY, reddish brown (2.5YR 414), 
moist, stiff to hard, few limestone 
clasis 

617 5 1: 

- 6.7 feet: small pockets of sand and 
weathered limestone clasts, 
becomes more moist 

- 9.5-10 fzet: angular gravel 

- 11 feet: color changes t3 brown 
(7.5YR 4/4) 

i35 5 13 5 
io5 o LIMESTONE (rnicritef 14.1 

- e7 

Remarks 

3-1 0 feet: difficult drilling, 
Irilfed through gravel lens 

SPT refusal at I 4  feet in 
rnestone bedrock. Rock 
:ore casing placed at 13.5 
se:. Continuation of 
lorehole description on rock 
YJ. 

Page 1 of? 

61 5 

61 0 

605 

95 



ROCK LOG MFC WLA REV BELLEFONT 03-1907.GPJ WLA.GDT 4/20/07 

Drilling Method 

Drilling Contractor (Driller) and Rig 

Casing Size and Depth Borehole Inclination Logged by 

Boring Location Coordinates: AL State Grid (ft) 

Elevation (Datum NAVD 88) 
61 9 feet 

1532712.7 N; 628706.2 E Hollow stem auger (8" OD)/ HQ core (3.8") 

MILLER (Bilbrey) / CME 750 

HW: 4.5 inch O.D. / 14 feet Vertical J. Hoeft 

Ground Water Depth 
See Note A 

8. 

Total Depth 
250 feet 

Date Started 
511 2/06 

Date Completed 
5/17/06 

- 

c' 

e! 
0 

Y 

g z  
n z  C V K  

1 
15 

2 

20 

3 

25 

4 

30 

5 

35 

6 

40 

7 

45 

- 4.9 
5.0 

- 

- 5.0 
5.0 

- 5.0 
5.0 

- 5.0 
5.0 

- 5.0 
5.0 

- 5.0 
5.0 

- 

- 5.0 
5.0 

- 

I_ 5.0 
5.0 

72 

- 

100 

100 

too 

100 

IO0  

- 

IO0 

_. 

IO0 

- 

-5 

E 
tj 
F a  
to 

0) 

R3 

R2 
to 
R3 

- 

R2 
to 
R3 

- 

R2 
to 
R3 

- 

R2 
to 
R3 

- 

R2 
to 
R3 

- 

R2 
to 
R3 

- 

R2 
to 
R3 

- 

R1 
to 
R? 

Bj, 5. Wa, 
SI, Ti 

Lithology 

LIMESTONE (rnicrite) with minor shale; micrite is 
medium gray (N5) and shale is dark gray (N3) to 
grayish black (N2); fresh to slightly weathered; 
weak to medium strong; interbedded wackestone is 
grayish blue (5PB 5/2) to medium gray (N5) in 
color; strong HCL reaction 
- 17.5-20.5 feet: zone of fracturing, clay lined 
surfaces 

- 20 feet: clay filled joint 

_ - - - - _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ - -  
LIMESTONE (wackestone) interbedded with shale; 
wackestone is medium gray (N5) and shale is dark 
gray (N3) to grayish black (NZ); fresh; weak to 
medium strong 

- 31.7 feet: small (0.05 feet) spar filled void, angular 
crystal faces 

- 36.1-37.2 feet: zone of larger grain size, many 
fossils. bioturbation 

- 40-40.7 feet: wackestone and packstone bed, 
abundant fossils, bioturbated 

- 41.8 feet: slickensided joint (calcite cement) 

- 45.4 feet: poorly developed stylolites 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
LIMESTONE (micrite and packstone) with 
interbedded shale; micrite is medium gray (N5) and 
shale is dark gray (N3) to grayish black (N2); fresh; 
weak to very weak; occasional sections of 
wackestone interbeds of medi.um bluish gray (5PB 
5/1) to medium gray (N5) in color; 30% shale 

Remarks 

Casing set at 13.5 feet 
(start of core Run#?) 

Good fluid return 
throughout boring 

30.7 feet: Petrographic 
Analysis (sample 
PET-I 059F) 

0 .- .u 9 3  
cue, 

605 

600 

595 

590 

585 

580 

575 

570 

Page 1 of 6 565 



ROCK LOG-MFC-W-REV BELLEFONT 03-19-07.GPJ WLA.GDT 4/20/07 

c. 
2 v 

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

..y.. 

H5llram Lain & Arrucr~iur. Inc 

1 gMACTEC 
I 

. s o  
“ a z  
“ 2  
a , ! =  

- 

55 

60 

65 

70 

75 

80 

85 

- 5.0 
5.0 10 

11 

12 

13 

14 

15 

- 5.0 
5.0 

Remarks 

81.6 feet: Petrographic 
Analysis (sample 
PET-I 059E) 

I_ 5.0 
5.0 

m 3  
- $ 8  
W?= 

565 

560 

555 

550 

545 

540 

535 

530 

525 

~ 5.0 
5.0 

- 5.0 
5.0 

- 5.0 
5.0 

- 5.0 
5.0 

- 5.0 
5.0 - 

100 

- 

100 

100 

100 

100 

100 

- 

too 

100 

F 

- 

5 

2 
tj 

m 

- 

- 

R=! 

- 

R3 

- 

R1 
to 
R2 

- 

R2 

- 

R1 
to 
R2 

- 

R1 
to 
R2 

- 

31 
to 
12 

- 

32 
to 
13 

Lithology 

- 56-57 feet: prominent shale bed, shale bed 
thicknesses are 0.05 - 0.5 feet, shale is softer 
(scratched by fingernail) and reacts with HCL 
(weak) 
- 57-60.2 feet: zone of interbedded packstone, 
wackestone and micrite 
SHALE (calcareous) interbedded with limestone 
(micrite and wackestone); dark gray (N3); fresh; 
medium strong; limestone is very thinly bedded 
with spacings of 0.75-1.5 inches (average is 1 inch) - 61 .I feet: healed calcite fracture - 63-64.5 feet: fossiliferous 

- 65.6 to 80.2 feet: zone of higher percentage of 

SHALE (calcareous) with interbedded limestone 
(micrite); dark gray (N3); fresh; weak to very weak; 
micrite is very thinly bedded; shale is very weak 

, shale (70%) / - - - _ - _ _ _ _ _ _ _ _ _ _ _ _ _ - - -  

SHALE (calcareous) with interbedded packstone; 
shale is dark gray (N3) to grayish black (N2) and 
packstone is medium gray (N5); fresh; weak; 
packstone is very thinly bedded; occasional 
sections of wackestone interbeds; visible fractures 
of hairline size in shale sections 
- 71.8-72.8 feet: packstone bed - 72.9-78.4 feet: very thinly bedded 

- 78.4-80.2 feet: shale bed, bedding becomes 
irregular and disrupted, 0.5-3 inches of micrite 
fragments in shale matrix, fresh, weak to very weak 
- 79 feet: vertical fractures, trilobite cephalon at 
fracture 
SHALE (calcareous) with interbedded micrite; 
shale is dark gray (N3) to grayish black (N2) and 
micrite is medium gray (N5); weak to very weak; 
fresh; incipient fractures in shale; occasional 
wackestone interbeds; 70% shale 

~--_--_---------------/ 

- 85.6 feet: shale has visible incipient fractures 

- 88.6 feet: pyrite along slickensided surface 

LIMESTONE (packstone) with interbedded shale; 
packstone is medium gray (N5) and shale is dark 
gray (N3) to grayish black (NZ); fresh; weak to very 

\weak; rock is rich in calcareous shale 
SHALE (calcareous) with interbedded micrite; 
shale is dark gray (N3) to grayish black (N2) and 

. 

Page 2 of 6 



ROCK LOG MFC WLA REV BELLEFONT 03-1907.GPJ WLA.GDT 4/20/07 

< 
$ 

2 
f 

9: 

1 oc 

105 

1 I C  

115 

12c 

125 

130 

18 

19 

20 

- 

21 

- 

22 

23 

- 

24 

25 
- 

- 

100 

100 

100 

- 

100 

- 

100 

100 

100 

100 
- 

Lithology 

micrite is medium gray (N5); weak to very weak; 
fresh; incipient fractures in shale; occasional 
wackestone interbeds; 70% shale 
LIMESTONE (micrite) with interbedded shale; 
micrite is medium gray (N5) and shale is dark gray 
(N3) to grayish black (N2); fresh; weak to medium 
strong; shale content increases with depth from 
15-20% at the top to 30-40% at the bottom; 
irregular and discontinuous bedding; 
bioturbated/burrows; rock appears to be fragments 
of limestone with shale filling; soft sediment 
deformation 

- 107.5 feet: dark limestone and shale show small 
fractures, both vertical and horizontal (may indicate 

\some level of Dermeabilitv) f 
SHALE interbedded with micrite; shale is dark gray 
(N3) to grayish black (N2) and micrite is medium 
gray (N5); fresh; weak to medium strong: 20% 

LIMESTONE (wackestone and packstone) 
interbedded with shale; limestone is medium gray 
(N5) and shale is dark gray (N3) to grayish black 
(N2); fresh: weak to very weak; 15% shale 
SHALE with limestone fragments; shale is dark 

N3) to grayish black (N2) and limestone is 
medium gray (N5); fresh; weak to medium strong; 

ents comprise 20-25% 
LIMESTONE (micrite) interbedded with shale; 
micrite is medium gray (N5) and shale is dark gray 
(N3) to grayish black (N2); fresh; weak to very 

LIMESTONE (micrite) interbedded with shale; 
micrite is medium gray (N5)  and shale is dark gray 
(N3) to grayish black (NZ); fresh; weak to medium 
strong; shale is thinly bedded 

[micrite 

weak /‘ 
,--------.---------.--------- 

- 123.5 feet: chert pod, little to no HCI reaction 

- 127 feet: chert pod - little to no HCL reaction 

- 129 feet: chert pod - little to no HCL reaction 

- 130.8 feet: 0.05 feet thick black shale bed with 
white calcite cement, fractured 
- 131.2 feet: vertical fractures with strong 
hydrocarbon odor and unknown green substance 
with a vaseline-like consistency 

S 

z= m, 
5 %  
a g  

Remarks 525 

120.8 feet: 
Petrographic P alysis 
(sample PET-1059D) 

485 

Page 3 of 6 



7 c 

a 

5 
a 
C 

2 

135 

140 

145 

150 

155 

160 

165 

170 

Lithology 

- 134.8 feet: chert 

- 135.9 feet: small chert layer -0.1 -0.7 feet thick, 
black (NI), medium strong , - 135.2 feet: 0.5 inch thick bed with coal-like 

I fragments, little to no HCI reaction, harder than 
limestone \ -  136 feet: small chert layer -0.1 - 0.7 feet thick; 

- 

99 - 5.0 
5.0 26 

'medium strong, black ( N I L  I-_---.------ - _ _ - _ _ _ _ . _ -  

LIMESTONE (micrite); medium gray (N5); fresh; 
medium strong; little to no shale layers 

- 141.8 feet: small chert pod -0.05 feet thick 
- 5.0 
5.0 100 27 

- _ - - _ _ _ - _ _ _ _ _ _ _ - - _ _ _ - -  
LIMESTONE (micrite) interbedded with shale; 
micrite is medium gray (N5) and shale is dark gray 
(N3) to grayish black (N2); fresh; medium strong; 
shale beds are <0.1-0.2 inches thick with spacings - 5.0 

5.0 

__I 

- 5.0 
5.0 

- 

- 5.0 
5.0 

- 

- 5.0 
5.0 

of 2-3 inches; 20% shale 
LIMESTONE (rnicrite); medium gray (N5); fresh; 
medium strong; minor interbedded shale: dark gray 
(N3) to grayish black (N2); 5% shale 

- _ - _ _ - - _ _ _ _ - _ _ - _ _ _ - - - -  28 

- 

29 

100 

- 

100 

- 

100 30 

100 

- 

I00 

31 

_-____-___--___-_--I-- 

LIMESTONE (rnicrite with minor thinly bedded 
wackestone) interbedded with shale; micrite is 
medium gray (N5) and shale is dark gray (N3) to 
grayish black (N2); fresh; medium strong; locally 
bioturbated; 15% shale 
- 165.1-1 65.8 feet: vertical fractures 
- 166 to 166.8 feet: vertical fractures 
- 167.5 feet: calcite cement-filled fracture 
- 169.5 feet: poorly developed slickensides 
- 171 feet: vertical fractures 
- 171.6 feet: calcite cement lining joint 

- 5.0 
5.0 32 

c 5.0 
5.0 33 100 
- 

Page 4 of 6 



ROCK LOG MFC WLA REV BELLEFONT 03-19-07.GPJ WLA.GDT 4120107 

175 

180 

185 

190 

195 

200 

205 

21 0 

gJ 
5.0 

5.0 

a 
5.0 

5.0 

,.o 
5.0 

5.0 

1 oc 

1 oc 

98 

1 oc 

100 

- 

100 

100 

100 
- 

F 

- 

F 

Lithology 

- 176.5 feet: calcite-lined fracture 

- 184 feet: calcite cement-lined fracture 

- 204.2 feet: calcite-lined fracture 

_ - _ _ _ - - - _ _ _ - - _ _ _ - - - - - - -  
LIMESTONE (micrite); medium gray (N5); fresh; 
medium strong; very few shale beds of color dark 

Page 5 of 6 



ROCK LOG-MFC-WIA-REV BELLEFONT 03-19-07.GPJ W . G D T  4/20/07 

Project Name and No.: NuStart - Bellefonte COL Proiect: 6468061299 
&7fLf $#$& 

<. . j C . I l  
%....5~+$, j!%h&KTEC .,c. 

I 

h ..4 

a, 

r o  
" a =  
a , c  a z  - 

21 5 

42 

220 

43 

225 

44 

230 

45 

235 

46 

240 

47 

245 

I O( 

1 oc 

1 01 

- 

1 oc 

1 oc 

100 

- 

99 

- 

Lithology 

gray (N3) to grayish black (N2); 5% shale 
- 214.6 feet: light-colored limestone in fracture 
-0.05 feet 

- 218.4 feet: calcite cement lining fracture 

- 224.9 feet: small reverse fault, slickensides 
LIMESTONE (micrite with minor thinly bedded 
wackestone) interbedded with shale; micrite is 
medium gray (N5) and shale is dark gray (N3) to 
grayish black (N2); fresh; medium strong; 15% 
shale 

~- - - -_- - - - - - - - - - - - - - - -  

- 229.9 feet: several small (€0.02 feet) calcite vugs 

- 232.4 feet: vertical fractures 

- 239.4-240.4 feet: big vertical fracture has slight 
hydrocarbon odor 

- 244.2 feet: strong hydrocarbon odor 

_ - - - - - - - - - - _ _ _ _ _ _ _ - - - -  
LIMESTONE (micrite); light olive gray (5Y 512); 
fresh; medium strong; 100% micrite 
- 248 feet: stylolites 

Boring terminated at 250.0 feet 
NOTE A: Water level data 
Date - Depth (below ground surface) 
5/16 - 4.0 feet 
5/17 - 7.6 feet 
8/17 - 9.8feet 

Page 6 of 6 



SOlL LOG-tdFC-hU REVISED BELLEFONT OT-2147.GPJ WLA GDT 2/13/07 

Drilling Method 

Drilling Contractor (Driller) and Rig 

Sampling Method 

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

MILLER (Ray) J CME 75 

Split Spoon/ HQ core 

Boring Location Coordinates: A t  State Grid (ft) 

Elevation (Datum NAVD 38) 
630.2 feet 

Borehole inclination Logged by 

1532124.2 N; 629092.1 E 
Ground Water Depth 

See Note A 

Vertical K. KRUG 

3 
5 
7 - 

- 
3 
4 
5 - 

3 
7 

5017' - 

Total Depth 
75.2 feet 

Date Started 
6/8/06 

Date Completed 
6!9/06 

- 
0.0 3 I 630.3 Lithology 

CH I CLAY, dark yellowish brown (1 OYR 
4/61, dry, stiff, contains clasts of 1 limestone 

CLAY, yellowish brown (10YR 5/8), 
moist, stiff, trace manganese clasts 

CLAY, brownish yeltow (10YR 6/6) to 
dark yellowish brown (IDYR 4/4), 
moist, stiff, few rock clasts, trace 
manganese clasts 

628 , and organics 

E23 2 
?.- 
I O  

brown (1OYR 414). moist: hard i -7 I 

L= .... 

Remarks 

SPT refusal at 7.6 feet. 
Continuation of borshole 
description in rock log. 



ROCK LOG-MFC-W- REV BELLEFOMT 02-21-07 GPJ 'MA GDT 3/12/C17 

Project Name and No.: NuShrt - Bellefante COL Project; 6468061299 I 

I Drilling Method 
Hollow stem auger (8'' OD)/ HQ care (3.8") 

MllLER (Ray) I GME 75 
Drilfing Contractor (Driller) and Rig 

Casing Size and Depth 

Boring Location Coordinates: AL State Grid ( f t )  Total Depth 

Elevation (Datum NAVD 88) Ground Water Depth Date Started 
630.2 feet See Note A 1 6/8/06 

Borehole Inclination togged by Date Completed 

1532124.2 N; 629092.1 E 75.2 feet 

Lithology 
LIMESTONE (rnicrttef with pockets of completely 
weathered rock (soil consistency) interbedded with 
calcareous shale; micrite is bluish gray (Gley 2 
31)) and shale is dark greenish gray (Gley 2 411 >; 
shales are spaced 0.6-0.1 feet apart in bands 
0.2-0.01 feet thick; weathering ranges from 
moderately weathered rock fragments to 
completely weathered: very weak rock to 
moderately weathered; potential soil-filled pockets 
between 7.6 and 14.6 feet 

Vertical K. KRUG PVC: 6.63 inch O.D. / 7.6 feet 

LIMESTONE (micrite) with interbeds of shale; 
medium gray (N5) to grayish black (N2); fresh; 
moderately strong; shale beds are irregularly 
spaced. wavy and irregular in structure 

6/9/06 

- 26.1 feet: slickensides 

- 2 3 4  feet: calcite filled vugs 
- 2-4-51 feet: calcareous sbale beds becoming thin 
to medium bedded 

4548.5 feet: calcareous sbale layers spacing 
ncreaser with large limestorre bands 

Possible soil filled void 
at  depths 7.6-8.0 feet 
and 9.0-9.6 feet 
fluid recovery good, 
brown 

BHTV and NG anaiysis 
were conducted over 
the length of cored 
section 

fluid recovery good 

34.5-4Q.5 feet: 
abundant 
drilling-induced 
d tscontin uities 



ROCK LOG-MFC-W-REV BELLEFONT 02-21-07 GPJ WLA GOT 3/12/u7 

I I Prajecf Name and No.: NuStart - Beflefonte COL Proiect: 6468061299 

oc 

f 

F 

, 7a. 
a. Ro, ’ 

IS 

A 

Lithology 

- 51.4-56 feet: fossils or rip up structures increase; 
shale beds decrease in thickness and occurrence 

- 63.6-75.2 feet: shale bands become more 
discernable 

- 66.6 feet: calcite filled vug 

Boring terminated at 75.2 feet 

NOTE A: Water !eve1 data 
late - Depth (below ground surface 

5/12 - 22-6 feet 
517 - 12.6 feet 

PVC; 4 inch 0. D. 
installed afier drilling for 
BHTV test f 555 

Page 2 of 2 



0. " #!$i;!iip" MACTEC L,$ A[" 2; 

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

- 
5 
5 
7 - 

Boring location Coordinates: A t  State Grid (e) 1 Total Depth 
1532868.7 N; 628839.9 E 174.5 feet 

~- 
6 
8 
5 - 

Drilling Contractor (Driller) and Rig Elevation (Datum NAVD 88) Ground Water Depth 
MILLER (Ray) / CME 750 614.4 feet See Note A 

- 
3 
7 
12 - 

Date Started 
6/27/06 

~ 

7/4" 
20/0 

Sampling Met tiad 
Split Spoon/ HQ core 

- 
14 
I 

Borehole Inclination ' Logged by Date Completed , Ve rtica I 1 A. Tillery 7/6/06 

1 I 

- 
CF 

00 614 4 Lithology 
C l A Y  with sand, dark yellowish 
brown (1 OYR 4/4), dry to moist, stiff, 
trace roots and micaceous flecks 

610 9 35 
CLAY, yellowish brown (IOYR 5/8),  

EQr18 dry to moist, stiff, trace sand. trace --"-I manganese nodules, occasional 
lenses of coarse grained material 
(Residual) 

CLAY. yellowish brown (IOYR 5/41, 
moist, stiff, trace sand. trace 
manganese nodules, occasional 
tenses of coarse grained material 

I , - 4.4-4.6 feet: sand lens 

EO 605 (Residual) 

t 

0s- 

-a, 

.- 
L 

2s 
Remarks W " u  

Driller notes: auger chatter 

SPT refusal at 8.8 feet. 
Auger refusal at 9.0 feet. 
Continuation of borehole 
description on rock log. 

Page I of 1 € 



ROCK LOG-MFC-W-REV BELLEFOFJT 02-21-O?.GPJ tlVLG.GD7 3/12/07 

Project Name and No.: Nustart - Setlefonte COL Project; 6468061299 

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

92 

1532868.7 N; 628839.9 E 174.5 fent 

1 O( 

Drilling Method 

Drilling Contractor [Driller) and Rig 

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

1 Elevation (Datum NAVD 88) Ground Water Depth Date Started 
612 7/06 MILLER {Ray) / CME 750 614.4 feet See Note A 

Casing Size and Depth Borehole Inclination 
PVC: 4.5 inch O.D. / 9 feet Vert) ca 1 

i 

togged by Date Completed ' 
A. fillery 7/6/06 

Lithology 
LIMESTONE (micrite) interbedded with shale; 
micrite is medium gray (N5) and shale is grayish 
black (NZ); slightty weathered to fresh; medium 
strong 
- 9.4-9.9 feet: fracture zone, poor recovery, thin 
yellow clay coatings along fractures 
- 8.8- 17.4 feet; shale beds are ~0.05-0.3 inches 
thick with spacings of 0.5-2 inches, wavy, 
discontinuous. very fine- grained beds, 
bioturbation 
- 74.4-14.8 feet: wackestone bed, fossiliferous 

--------3------------- 

LIMESTONE (wackestone with rnterbedded 
pzckstone) interbedded with shale; rnicrite is 
medium gray (N5) and shale is grayish black (NZ); 
fresh; medium strong 

- 22.4-25.5 feet: wavy, discontinuous, spotty shale 

- 24 feet: bioturbation 

- 25.5-29.5 feet: packstone interbed with very little 
shale, medium gray (N5) to medium light gray (N6). 
many broken fossi1 fragments, stylolites every 
0.5-0.3 feet 

- 30.5-35 feet- packstone interbed with very little 
shale, medium gray (N5). medium coarse grained, 
bssiliferous. stylofites 

36-37 feet: fossiliferous zure 

38-49.4 feet: beds more planar with very little 
;hale 

SHALE (calcareous) with interbedded limestone 
(packstone); shale is grayish black and limestone 
is medium gray (N9). fresh; medium strong: 6054 
shale r 
interbedded LIMESTONE (micrite and wackestone) 
and SHALE; limestone is medium gray ( N 5 j  and 
shale is grayish black (N2f; snale content increases 
with depth; beds are planar: 30% shale 
- 46-46.6 feet: prominent shale bed 

/ 

.- 
c 

:5J 
Remarks ili= 

- 
5.4-50 feet: Fluid return "05 
good to fair throughout 
boring 



ROCK 40G-MFC-W-REV BELLEFOFJT Q2-21-07 GPJ \Nik.GDT 3/12/07 

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

- 5. 
5. 

I 

L 5. 

a 

.a 
.w  
I 

- 0 
0 

1 
0 
- 

_. 

'1 

00 

18.6 

I 

0) 
1- 

P 

I f  

F 

F 

F 

,2 

3 
3 

Lithology 

SHALE interbedded with micrite and wackestone; 
shale is grayish black (N2) and firnestone is 
medium gray (N5); planar beds; fresh; medium 
strong; 80% shale 

LIMESTONE (wackestone and packstone) with 
intehedded shale; limestone is medium gray (N5) 
and shale is grayish black (N2f; fresh; medium 
strong: 35% shale 
- 54-54.8 feet: prominent shale bed 

- 56.8-57.6 feet: prominent shale bed, 95% shale 

- 58.6-59.3 feet: prominent shale bed 

- 60.742.2 feet: shale and limestone, shale beds 
0.1-2 inches thick, 45O/0  shale 

SHALE with interbedded micrite; shale is grayish 
black (N2) and micrite is medium gray (N5): fresh; 
medium strong; 70% shale 

- 63.9-80.8 feet: planar interbeds with striped 
appearance. rnicrite beds are 0.1-0.2 feet 

LIMESTUNE (micrite and packstone) interbedded 
witn calcareous shale; micriti? is medium gray (N5), 
packstone is medium bluish gray (58 511) and 
shale is dark gray (N3): fresh; weak to medium 
strong; limestone beds are 0.05-0.2 feet thick with 
spacings of 0.05-0.4 feet; 35% shale 
LIMESTONE (micrite) wjth calcareous shale 
interbeds; rnicrite is medium gray (N5) and shale is 
dark gray (N3); fresh; weak to medium strong; 
shale beds are <0.01-0.05 feet thick with spacings 
of 0.05-0.2 feet; 25% shale 

- - - _ _ _ c _ _ L _ _ _ - - _ _ _ - - - - -  

Page 2 of 5 



ROCK LOG-MFC-WLA_RW EELLEFONT 02-21-07 GPJ W.A.GDT 3Q/V 

I I Projict Name and No.: NuStart - Bellefonte COL Proiect: 6468061 299 

1001 

Lithology 

SHALE (calcareous) with interbedded timestone 
(micrite and packstone); shale is dark gray (N3). 
rnisrite is medium gray (N5) and packstone is 
medium bluish gray (58 WI); fresh; weak to 
medium strong; micrite is globular; bioturbation; 
60% shale 

LIMESTUNE (micrite) with calcareous shafe 
interbeds; micrite is medium gray (N5) and shale is 
dark gray ( N 3 f ;  fresh; medium strong; 20% shale 

.. 109.1-121 feet: shale beds are <0-02 feet thick 
with spacings of 0.02 feet. occasional chert which 
varies in size from 0.03-0.06 feet, vugs and spar in 
rorx fabric 

- 1 15-1 25 feet: chert intervals 

I 121-125 feet: shale beds are 0.02-0.03 feet thick, 
iess wavy 

. 123.4 feet: bed with caal-like fragmnnts 0.5 feet 
,hick 
. 125-127 feet: shaie beds are 0.01-0.05 feet thick 
with spacings of 0.05-0.3 feet 

127-1 35 feet: shale beddings are less discrete, 
:ontain rip up clasts and stylotitic features 

Page 3 o f 5  



ROCK LOG-MFC- W-RfV BELLEFONT G2-27-07.GPJ VJLk GDT ZiT.307 

I I Project Name and No.: Nustart - Beilefonte CQL Proiect: 6468061299 I 

- 5- 
5. 

- 5. 
5. 

5.( 
5.( 

1 

- ,o 
.o 

.o I 

.o 

1 OC 

100 

F 

F 

, 80. SI. 

28-153. 

I 

3 

Lithology 

- 135-140 feet: shale beds are 0.01-0.05 feet thick 
with spacings of 0.05-0.2 feet, wavy 

- 140-145 feet: shale beddings are less discrete, 
contain rip-up clasts 

- 745-1 55 f e t :  shale beds are 0.1 thick on average 
with spacings of 0.05-0.2 feet 

- 153.2-1 54 fset: vertical incipient fracture, 80 
degrees 

- 155-157.5 feet: shale beds art: 0.1 feet thick on 
average with spacing of 0.05-0.2 feet 

- 159.5 fset: slickenside along bedding joint 

. 157.5-168 feet: shale beds are 0.01 feet thick with 
spacings of 0.05-0.2 feet 

1ET.2-167.6 fset: vertical joint. 75 degrees 
168-174.6 feet: shale beds are 0.01-0.05 feet 

Page 4 o f ,  5 



ROCK LOG-MFC-WiA-REV BELLEFONT 92-21-07 GPJ W GDT 3/12/G7 

I Project Name and No.:NuStart - f3ftitefoante CQL Project; 6468061299 

5 
5 
- D 

Lithology 
thick with spacings of 0.02-0.1 feet, shale is very 
sparry, wavy; stylolites 

\Boring terminated at 174.5 feet 

NOTE A: Water level data 
Date - Depth (below ground surface) 
6/28 - 8.2 feet 
715 - 8.0 feet 
716 - 7.8 feet 
811 - 8.2 feet 

Page 5 of 2 



SOIL LQG-MFC-&LA REVJSED BELEFOKT 02-21-07 GPJ WLk GDT 3/73107 1 Project Name and No.: Nustart - Bellefonte COL Project; f3468061299 1 

Drilling Method Boring Location Coordinates: AL State Grid fft) Total Depth 
153381 9.2 N; 627721.5 E 75 feet Hollow stem auger (8" OD>/ NQ core (3") 

NIACTEC 
I 

Hollow stem auger (8" OD>/ NQ core (3") - -- ,.., - _ _ _ -  - 
153381 9.1 

! 

I C  

15 

20 

25 - 

30 _i 

I 
:h 
1 

:1\1 
2 

20 

63 

I J 

-J-- 
P i  

- 
CL 

- 
CL 

- 
CL 

Remarks O G  
Lithology 603 5 

GRAVEL. gray, dry (Fill) 

CLAY with gravel. brownish yellow 
(1 OYR 6/61. dry, 10-20% black 
manganese nodules, gravel is from 
fill above 

1 .ci 632.6 

(1 OYR 616). dry to moist, very stiff. 
few black nodules (possibly 
manganese oxide) 
- 4-4.5 feet: color changes to brown 
(7.5YR 4/3f, few fine sand, trace 

5-1 0.5 feet: very infrequent 
(42%) white nodules -2mm 

I which do not react with acid 
limestone fragments 
- 4.5 feet: color changes to brownish 
yellow ('IOYR 616) with tan and 
orange mottling, trace weathered 
rock fragments 
- Gravel is freshly broken limestone, 
gravel content increases with depth 

..%?I-.-- 10 
CLAY with gravel, olive yellow (2.5Y 
6/6), morst, stiff to very stiff 

591 5 12 SPT refusal at 12.1 feet. 
Continuation of borehole 
description on rock log. 

L a .- 
I 

2% 
ii7E 

Page 1 of 'I 

600 
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80 



ROCK ;OG-MFC-VW%-REU EELLEFUNT02-22-07 GPJ WLA GDT 3/52rC7 

Project Name and No.: Nustart - Bellefonte CrOL Project: 6468061299 I 

e, Lithology 

CLAY, olive yellow (2.5Y 6/61. wet, very soft, few 

LIMESTONE (micrite) with calcareous shale 
interbeds; medium dark gray (N4) to dark gray 
(N3); slightly weathered; medium strong; rock is , 
~------------------,-~ stained near fractures 
LIMESTONE fmicrite) with interbedded calcareous 
shale; medium dark gray (N4) to dark gray (N3); 
fresh; medium strong; contacts are slightly gradual; 
5C% shale 

I E 

9 

- 

I C  

I 

9: 

SM 

4. 
5. 

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

SHALE (cafcareous) with limestone interbeds; 
medium dark gray (N4) to dark gray (N3); fresh; 
medium strong 
LIfAESTONE (micrite and wackestone) interbedded 
with calcareous shale: limestone is medium light 
gray (N6f and shale is medium dark gray (N4); 
fresh; medium strong 
- 26-27.5 feet: beds are mostly fine grained except 
at 27-27.5 feet, which is wackestone 
SHALE (calcareous) with ltrnestone (micrite) 
interbeds; shale is medium dark gray (N4) and 

\limestone is medium fight gray (N6); fresh: medium 
\strong I 

LIMESTONE (wackestone and mtcritej; limestone 
is medium light gray (N6); fresh; medium strong 
SHALE; alternating rnicriie and shale beds; shale is 
medium dark gray (N4jand limestone is medium 
light gray (N6); fresh; medium strong; 60% shale; 
contacts of shale beds with micrite are clear, no 
alteration. bioturbation or otherwise (35-40 feet) 

1 

,20, f 
n 

F 

IO. F 
Ro SI 

95 

96 

I3 

34 LIMESTONE (rnicrtte and wackestone) interbedded 
with shale: frmestme is medium light gray (N6) and 
shale is medium dark gray (N4); fresh: medium 
strang - 43.5-4.4 feet; wackestone 
- e-44 .3  feet: smail wavy shale beds, some 
brecciation 
----------------,---_I 
Ll M E S JON E (m rcrite and wackestone); limestone 
is medium light gray (N6); fresh: medium strong; 
some larger grains bordering on wackestone 
- 46.4-57,t feet: wide to moderately wide spaced 
stylolitic features 

's8 

3 

1 -.... 



ROCK LOG-tllFC-W-REV BELLEFONT 02-21G7,GPJ Wv; GDT 3/12/07 

1 Project Name and No.:NuSt;rrt - Beliefonte COL Proiect: 6468061299 I 

- 5. 
5. 

_. 

f 

I 

F 

I 

3;: 20. 
Ha. SI 

S 

Lithofogy 

- 53-53.5 feet: few small wavy shale beds 0.5-1 cr 
thick, small fossils 

LIMESTONE (micrite and wackestone) interbedda 
w;th calcareous shale; limestone ts medium light 
gray (N6) and shale is dark gray (N3); fresh; 

1 medium strong; shale beds are very thin- I __ - 
LIMESTONE (micrite and wackestone) ; limestone 
is medium light gray (N6); fresh; medium strong: ni 
shale beds; stylolites spaced 0.05-0.1 feet 

---------------------- 

--------_--------  

-_-_l__--------l---l___l____ 

LIMESTONE (micrite); light olive gray (5Y 611): 
fresh; medium strong; wavy stylolites spaced 1-5 
cm apart; few wackestone interbeds 

- 63.8 feet: some wackestone grains (>-1O%) 

- 65.6-66 feet: wackestone 
- 55.4-66.5 feet: brown/tan staining and white 
powder on broken surfaces, possible indication of 
groundwater flow 

.--------------------- 
LIMESTONE (micrite and wackestone); limestone 
is light gray (N7): fresh; medium strong; mainly 
very fine to fine grained; homogeneous very thin 
wavy StyfOMe lines 
- 70.9-71.5 feet: fracture zone with staining, 
indication of groundwater movement afong 
fra c tu res 

Baring terminated at 75.0 feet 

NOTE A: Water level data 
Date - Depth (below ground surface) 
5/26 - 2.1 feet 

Page 2 of 2 



SOIL LOG-MFC-WUI\ REVISED BELLEFONT 03-19-07.GPJ WLA.GDT 4/24/07 

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

MACTEC 
Drilling Method 

Drilling Contractor (Driller) and Rig 

Sampling Method 

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

MILLER (Bilbrey) / CME 750 

CMEISPT 
~~ 

Boring Location Coordinates: AL State Grid (ft) 
150 feet 

Elevation (Datum NAVD 88) Ground Water Depth Date Started 
5/22/06 

Borehole Inclination Logged by Date Completed 
5/24/06 

Total Depth 
1533742.4 N; 628277 E 

604.8 feet See Note A 

Vertical A. Tillery 

*-. 

5 n 
5 

0 -  

5 

10 

15 

20 

25 

30 

- 
3813' 

- 
CL 

- 
ML 

- 
CL 

0.0 
~04.3 TOPSOIL 0.5 

604.8 Lithology 

CLAY with gravel, brown (7.5YR 
4/4), moist, very stiff, trace 
manganese oxide nodules, clay 
reacts with acid. Gravel is 
subrounded to sub angular, clasts 
are limestone fragments or small 
quartz grains 

599.8 5.0 
SILT with sand, light olive brown 
(2.5Y 5/4), moist, very soft 

596.3 8.5 
CLAY, dark yellowish brown (I OYR 
4/6), very stiff, few sand and gravel 
clasts, trace manganese oxide 
nodules 

593.0 11.8 

CME blocked by long 
limestone clast at 11.5 feet 
SPT refusal at 11.8 feet with 
3813". Continuation of 
borehole description on rock 
log. 

Page 1 of 1 
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ROCK LOG MFC WLA REV BELLEFONT 03-19-07.GPJ WLA.GDT 4/24/07 

Drilling Method 

Drilling Contractor (Driller) and Rig 

Casing Size and Depth Borehole Inclination Logged by 

Boring Location Coordinates: AL State Grid (ft) 

Elevation (Datum NAVD 88) 
Hollow stem auger (8" OD)/ NQ core (3") 1533742.4 N; 628277 E 

Ground Water Depth 
MILLER (Bilbrey) / CME 750 604.8 feet See Note A 

PVC: 4.5 inch O.D. / 11.5 feet Ve rtica I A. Tillery 

Total Depth 
150 feet 

Date Started 
5/22/06 

Date Completed 
. 5/24/06 

0 
w 

? 
? 

B 

- 3.5 
3.5 

P 

0 

- 

- 

- 4.7 
5.0 

- 

~ 5.0 
5.0 

- 

5 0  

n 2  
a =  
a , r  

- 

- 5.0 
5.0 

15 

20 

25 

30 

35 

40 

45 

- 5.0 
5.0 

1 

2 

3 

4 

5 

6 

7 

- 5.0 
5.0 

- 

_. 5.0 
5.0 

- 

- 5.3 
5.0 

- 

F 

F 

F 

2 3  '5 r 

0 0  

.E B E .g 
2 2  
i in  - 

, 10. PI 
:kensic 

:alcite 
5cm 
zk) 

0, st, 
RO, 
,cite 
ating 1 
le 

$10, pi, 
1, 
:kensic 

10, 
I ,  SI-Rt 
,20, PI 
I ,  
:kensid 
-15, p 

ssp 
face 
, 10, PI 
Ro, 

10, PI, 
Ro. 
3r fit 
St, 

I ,  glass 
:kensid 

1 -  

:kensid 

30, PI. 
I 

15, PI, 
Ro 

Lithology 

LIMESTONE (micrite) with interbedded shale; 
micrite is medium gray (N5) and shale is dark gray 
(N3); fresh; medium strong; micrite is medium 
grained; shale beds moderately thin; 10% shale 

- 15.5-1 7 feet: shale rich zone 

LIMESTONE (micrite) with interbedded shale; 
micrite is medium gray (N5) and shale is dark gray 
(N3); fresh; weak 

- 25 feet: increase in shale beds to 15%, micrite 
very fine-grained, very closely spaced incipient 
fractures, locally healed with calcite 

- 31-32.5 feet: zone of faults (minor) which exhibit 
prominent slickensides, indicative of bedding 
parallel slip, 10-20" 

- 40 feet: increase in shale beds to 20%; locally 
erratic and bioturbated 

.- c 
$g 
iijg 

Remarks 
First core run begun at 
11.5 feet. 

Good fluid retures, 
milky gray, 2900 psi 
down pressure 

mud tub 

Good fluid return 

580 

575 

570 

565 

560 



- 

s 

g 
5 0  
6 ? :  

55 

60 

65 

70 

75 

80 

85 

90 

I 5.0 
5.0 

- 4.9 
5.0 

- 

- 5.0 
5.0 

- - 0.9 
1 .o 

- 4.0 
4.0 

- 5.1 
5.0 

- 5.1 
5.0 

- 

5.1 
5.0 
- 

- 

- 5.0 
5.0 

- 

i, 10, St, 
0 

i. 5, 

3or fit 
I-Ro, PI, 

i. 5, PI, 
m, poor 

a, 20, PI 
rn, 
ickensid 
ike=7D 

Lithology 

- 54.4-55.4 feet: bioturbated zone 
- 55 feet: increase in shale beds to 25%, micrite is 
light gray (N6) 

- 57-59 feet: shale rich zone 

LIMESTONE interbedded with shale; limestone is 
medium light gray (N6) and shale is dark gray (N3); 
fresh; medium strong; occurrence of green 
hydrocarbon residue on shale beds 

- 64-69 feet: regularly spaced minor faults or 
brecciated zones 20-30", poorly developed 
slickensides, poor core recovery. 5 to 10% shale, 
with wavy beds spaced at 0.05 feet. 

- 82.2-85.5 feet: very bioturbated 

550 

545 

540 

535 

530 

525 

520 

51 5 
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ROCK LOG MFC WLA REV BELLEFONT 03-19-07.GPJ WLA.GDT 4/24/07 

__ 

cz 
s 

n I r '  
g g  
W K  

- 
18 

95 

19 

I00 

20 

105 

21 

110 

22 

115 

23 

120 

24 

125 

1'30 

m 

5 

.- 
L 
W 

z" Lithology 

4.8 
5.0 

- 

- 5.2 
5.0 

96 

51 0 

505 

500 

495 

490 

485 

480 

475 

100 

F 

F 

I 5.0 
5.0 

- 

4.9 
5.0 

- 

4.9 
5.0 

Good fluid return, milky 
gray-wh ite 

100 

- 

98 

- 

98 

- 103.8-1 05 feet: shale bed 

LIMESTONE (micrite); medium gray (N5); fresh; 
weak 

8 20, PI, 

, 5-10, 
1, Sm, 
mr fit 
1 10. PI, 
I-RO 

m, calcit 
latirig 

- 109-1 10.8 feet: shale bed 
Driller replaces water 
pressure gauge 

- 1 14-1 15 feet: shale rich zone 
LIMESTONE (micrite) with minor shale interbeds; 
micrite is medium light gray (N6) to light gray (N7) 
and shale is medium dark gray (N4); fresh; weak; 
beds dip -10"-15"; shale beds wavy with diffuse 
boundaries; 10% shale 

5.0 
5.0 

- 

5.2 
5.0 

100 

F 

100 

Driller replaces mud tub 
fluid 

100 

F 

- 
LIMESTONE (micrite) with interbeds of 
wackestone; micrite is medium light gray (N6) to 
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ROCK LOG-MFC-W-REV BELLEFONT 03-19-07.GPJ WLA.GDT 4/24/07 . 

Project Name and No.: NuStart - Bellefonte COL Project: 6468061299 mLg ';,yi.x * I f  , 5 .:$@-. MACTEC ..I 

f 
E 

135 

140 

145 

150 

155 

160 

165 

170 

26 

27 

- 5.0 
5.0 

- 5.0 
5.0 

5.1 
5.0 
- 

n a rx 
$! 

I oc 
- 

I00 

IO0 

1 oc 

a, 15, PI, 
m, 
ike=80 

Lithology 
medium dark gray (N4) and wackestone is medium 
gray (N5); fresh; weak; diffuse relic fossil/oolite 
pods 

- 139 feet: color change of wackestone to medium 
light gray (N6) 

LIMESTONE (micrite) with minor interbedded 
shale; medium dark gray (N4); very fine grained; 
10% shale beds 

Boring terminated at 150 feet 

NOTE A: Water level data 
Date - Depth (below ground surface) 
8124 - 3.2 feet 

I= 

ZJ 
$= 
2g 
Lu=; 

Remarks 

470 

465 
Driller replaces mud tub 
fluid 

460 

455 

450 

445 

440 

435 

Page 4 of 4 



SOIL LOG-MFC-WLA REVISED BELLEFONT 02-21-07.GPJ WLA GDT 3/13Mi 

I Project Name and No.:NuSfart - BeMonte COL Project; 6468061299 I I 

Dniling Method Totai Depth Boring Location Coordinates: - State Grid (ft) 

MACTEC 
I 
AI 

61 5.8 feet -~ I 

8orehole Inclination 
Verticat 

A 

1 Sampling Method 
CME/SPT 

I Date Completed togged by 
,I. Osborne 4/26/06 

1 

Lithology 

E 

14 
21 
31 

1 foot: soil core refusal on a 
dry white lirnstone clast (1.5 
inches), Advanced SPT 
through interval. 

E 

moist, very dense, sard is angular ' 

(Fill) 

:h 3€ - 
CL 

54 610 4 

CLAY with sand, yellowish brown 
{I OYR 5/6), very stiff, occurrence of 
limestone fragments and manganese 
nadutes increase with depth 
(passibly Residual) 

CLAY, yellowish brown (10YR 5/6), 
moist, stiff, trace manganese 

637 3 

10 c 605 nodules (Residual) h g e r  and SPT refusal at 9.9 
'e&. Continuation of 
lorehole description on rock k 605 
09 * k 

F 



ROCK LOE-MFC-WV?_REV BELLEFONT02-2707 GPJ WLA GDT 3/12/07 

Project Name and No.;NuStart - Beilefonte CQL Project; 6468061299 1 
&pJ&" ;~&#\$:- ,*q"" I MACTEC ,.V+ I 

1532389.9 N; 630169 E 35 feet 

I W;lmm L t ; ~ i  ?.htue~e-,. 10: 

Boring Location Coordrnates: AL State Grid (ft) Total Depth Drilling Method 
Hotlow stern auger (8" OD>/ NQ core (3") 

Drilling Contractor (Driller) and Rig 1 Elevation (Datum NAVL) 88) 
MACTEC (Akins) / CME 45 64 5.8 feet 4/25/06 - .  - I I Borehole inclination Logged by Date Completed 1 casing Size and Depth .. . inch O.D. / 9.1 feet Vertizal I I HW; 4.5 I '. 
sw f _I 
- 

Lttholcgy 
1IMESTONE {packstone) interbedded with shale; 
packstone is medium gray (N5) and shale is dark 
gray (N3); slightly weathered; medium strong; wavy 
fo planar tarninations to fine bedding; shah beds 
are  0.1-1.5 inches thick with spacings of 1-6 inches 

- 13.8 feet: vertical stylotites, color grades darker 

- 18-23 feet: possible small dissolved shell "ghosts" 

LtfdlESTONE (packstone and wackestone) 
interbedded with shale: limestone is medium gray 
(N5) and shale is dark gray (N3): slightfy 
weathered; medium strong 
- 21 -6 feet: 0.05 feet thick shaly zone with clay 
infilling, appears to be thin metabentonite 
- 19.2-30.5 feet: shale beds are 0.05-0.2 feet thick 
subhorizontal (5"-1 S O ) ;  irregular calcite crystal-filled 
vugs 

. - - - - - - - _ - I - _ _ - _ - - - _ - - -  

- 30-35 feet: fine to laminated beds, wavy 

- 34.2 feet: shaly zone 0-1 feet thick with clay 
tnfiiling 
34,5-34.6 feet: metabentonite 
3oring terminated at 35.0 feet 
VOTE A: Water level data 
fate - Depth (below ground surface) 
4/27 -9.0 feet 
3/14 -9.0 feet 

t 
.- .-+ 

Remarks 
First core run begun at 
9.3 feet. 

fluid return, downhole 
pressure 500-650 psi 

9.9-24.6 feet: Good 

24.6-35.0 Feet: Loss of 
fluid return 
24.8 feet: lost fluid 
return and did not 
recover 



SOIL LOG-NIFC-WLA REVlSEfi BELLEFONT 02-2157.GPJ WLA GDT 3113/07 

Project Name and No.: Nustart - Bellefonte CUL Project; 6468051299 I 

*>ordinates: AL State Grid (ft) 
t 

1 ouriiiy Lwauon LI I ,-.--..-- Hollow stern auaer (8" Of>)/ HQ core 13.R") 1 F731 
Total Depth 

Drilling Contractor (Drilier) and Rig 
MACTEC (Warren) / CWlE 45 

Sampling Method I Sdit Smon/ HQ core 

Elevation (Datum NAVD 88) Ground Water Depth Date Started 
621 feet See NoteA 5/11/06 1 Borehole lnclinatio 
\/n rf i r z x  t 

n Date Completed Logged by 
I M. Osborne I 5/12/06 

I . I  .I ...I ,,"sa* 

q-T 
I 

i:". 12 

i 
I 
I 

I 

18 

t 
Q O  Lithology 821 

p 0 2  
8 /i ASPHALT 

silty SAND, yellowish brown (1 OYR 
-1 5/8), moist, loose to medium dense 

CLAY, yellowish red (5YR 4/6), 
moist, stiff, some gravel 

' 
\ (Fill) 

5. B 615 7 
CLAY, reddish brown (5YR 4/41, 
moist, stiff to very stiff 
- 6.0 feet: color changes to mottled 
brownish yellow (1 OYR 616) and 

nodules 
white (I QYR 811 ); manganese 7 5  

Remarks 

E 
620 * SPTl blow counts not 

recorded due io rig geologist E 
omission E 

Auger chattering 
SPT and auger refusal at 7.4 1 
feet. Continuation of c 

borehole description in rock 
log- 

r 

Page 1 of 1 



ROCK LOG-MFC-MA-REV EEFLEFONT 02-21-07 GPJ WI..A GDT 3/12/G7 

Project Name and No.: Nustart - Eellefonte CUL Project; 6468065299 ! 
MACTEC @&+($#&- Y%.'.!!, I' LO 

Lithology 
LIMESTONE (wackestone); medium light gray {N6) 
to medium gray (N4) with olive gray (5Y 411); 
sfightly weathered to completely weathered. 
medium strong - 8-8.4 feet: soil-filled cavity, several clay fillings - C 0.8-12.9 feet: soil-filled void, contains medium 
stiff clay 

- 13-16 feet: soil-filted void, contains medium stiff 
clay 

LIMESTONE (wackestone) interbedded with shale; 
medium light gray (N6) to medium dark gray (N4); 
completely to moderately weathered; medium 
strong; fossiliferous packstone interbeds; sparry 
structures 
- 17.8-19.2 feet: highiy fractured zone, shale beds 
highly weathered. tess than 0.1' clay infilling 
between beds 

-2f+6feet: claYfilkdJu_g- I - - __ - - - - - 4 

LIPJESTONE; crystalline. medium light gray (N6) to 
medium bluish gray (5B VI}; fresh: medium strong; 
white calcite crystals along break I 

LIPAESTONE (packstone) with calcareous shale 
interbeds; packstone IS medium gray (N5) and 
shale is dark gray (N3); fresh to slightty weathered; ! 

LIMESTONE Imicrite) with calcareous shale 
interbeds; micrite is medium gray (N5) and shale is 
dark gray (N3); slightly weathered; weak to medium 
strong: fossiliferous, shale beds increase with 
depth 

b - - - - - - - , - - - - - - - - - - - - -  medium strong I 

33.3 feet: calcite vug 

----------------------- 
LIMESTONE (packstone); medium gray IN!$; 
fresh; medium strong; mainly subhorizontal 
stylolites: sparry crystalline structure throughout 

- 37-43 feet: subverticat iractJre and several vugs 
healed with calcite 

SHALE: interbedded with packstone: dark pray 

good fluid return. brown b 1 
E- E 
Po 

[ 
g 
I? 

down pressure 800 psi, [ so5 
good fluid return. brown 

F C 

E 
I 
E 

c 1 

600 

BHTV and NG analysis [ 
were conducted over 595 
the length of cored 
sectton 

t 
590 

t - 
r; 
E- + 
E. 

585 
t 
E 
2 
L 



ROCK LOG-MFC-\Mk_REV BELLEFCM 02-71-07.EPJ VG1A GRT 3/12tO7 
I Project Name and No.: NuStrtrt - Befiefonte COL Praiect: 6468061299 

I 

SW 

(N3); slightly weathered; weak; moderate to 
extreme bioturbatian 

LIMESTONE (packstone) interbedded with shale; 
packstone is medium dark gray (N4) to medium 
biuish gray (56 5/11 and shale is dark gray (N3); 
fresh to slightly weathered, medium strong: calcite 
mineralization occuring along shale beds; 25% 
\shale 

strong; extreme bjoturbation 

----------- I---------- SHALE (calcareous) interbedded with h i s t o n e  
(wackestone and packstone); grayish black (N2); 
slightly weathered; weak: Jocalized fossilliferous 
beds; 40% limestone 

- 68.4-69.4 feet: shale beds thin to laminated, 
dominated by wackestune 

- 73.5 feet: limestone color shifts to medium gray 

- 74 feet: fossil rich bed 0.2 feet thick 
(N5) 

Boring terminated at 75.0 feet 
I 

NOTE A: Water level data 
Date - Depth (below ground surface) 
8/17 - 13.2 feet 

Page 2 of 2 



SOIL LOG-MFC-W REVISED EEUEFONT 02-2147.GP.l WLA GUT 311207 

1 Project Name and No.:NuStart - Bellefonte CQL Proiect: 6463061299 I 

Split Spoon/ HQ core 
ff I 

- 
2 
2 
4 

L.l in 

urn NAVD 88) Ground Water Depth Date Started 
607.2 feet 1 See NoteA 1 6/13/06 I 

I Logged by Date Completed 1 6/13/06 I Vertical 

O Q  
507.2 Lititology 

CLAY, yellowish brawn (1O YR 5/4), 
moist, soft. few organics, few chert 
gravel, trace manganese nodules 

- becomes sfi, yellowish brown (1 0 
YR 5/61, mottled with bluish gray (58 

..I 599 7 611) streaks, chert gravel and , 3  
'-\ manganese nodules I 

c 

4uger and SPT refusal at 7.5 
bet (blow count 72/0"}. 
hntinuation o l  borehole 
lescription on rock log. 

E 
E" 
F E 

E i... 
1 E 

I 
pg0 

[ 585 

1 f 

i 
F 
t F 
..... 

- 



ROCK LOG-;MFC-W-REV BELLEFONT 07-21-0i.GPJ W GDT 31'12107 

I Project Name and No.: Nustart - Beflefonte COL Project; 6468661299 I 1 

H ~llran. mi* .'* As,wam, m 

Drilling Method Boring Location Coordinates: A t  State Grid (ft) Total Depth 
Hofiow stern atlqer (8'' OD)/ HQ core (3.8") 1533155.7 N; 628520.7 E 

I i  
Lithology 

LIMESTONE fmicrite) with interbeds of calcareous 
shale; micrite is medium gray (N5) and shale is 
dark gray (N3); fresh; medium strong 

- 7.5-15 feet: shale banding is 0'05-0.2 feet thick 
with spacings of 0.05-0.2 feet 

- 75-19.2 feet: shale is 4.05 ft thick with spacing of 
0.05-0.2 feet 

- 19.2-31 feet: shale is 0.05-0+15 ft thick, increase 
in shale bed spacing to 0.1-0.3 feet 

- 31-47.5 feet: shale beds are - 0.05 feet thick with 
spacings of 0.2-0.3 feet 

- 39.6 feet: calcite layer 0.05 feet thick 

C 
.- c Yz 
i . 2  

Remarks 
S 

i 
E- 
F- 
1 

Fluid return good 
throughout boring E 

f 

595 
F 

E- 

: ~~~~ E 

[ 
E 
f 585 
t 

F- 
E 
r 

B H W  and NG analvsis E 
were conducted over 
the  length of cored 
section 

30 feet: Unconfined 
Corn press ion Test 

1560 
Page 1 of 2 



ROCK LOG-RIFC-WLA-REV BELLEFONT 02-21-07 GPJ VVLA GDT 3/12/57 

1 Project Name and No.:NuStart - Beltefonte CQL Proiect: 6468061299 

7- I 

Lrtholqy 
LIMESTONE (rnicrite) 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 
spacing 0.03-0.2 ft., not as much shale bedding 
from 54.5 io 57.5 ft. 

0.02 ft. thick with 

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

- 65.2-66.2 feet: less prominent shale sections 

- 67.5 feet: gravel-sized rip-up clasts, 0.01 x 0.05 
rounded, layer is 0.1 ft. thick 
- 69-70.5 feet: less prominent shale section 

3oring terminated at 75.3 ft 

KITE A: Water Ievef data 
;late - Depth (betow ground surface) 
VI4 - 9.2 feet 
-123 +. 12.0 
1/13 -9.2 feet 

First foot of run #I 2: 
deliberate slow drifting 
rate 

PVC: 4 inch 0. D. 
installed after drilling for 
BHTV test 
PVC: 4 inch Q. D. set 

Page 2 o f 2  



Project Name and No.: FluStart - Seilefonte CUL Proisct; 6468061299 
, r '  Jj,+' MACTEC myj - 

i. 

Boring location Coordinates: A 1  State Grid (ft) Drilling Method 
tioflow stem auger (8" OD>/ NQ core (3") 1533043.3 N; 628497.2 E 

Total Depth 
.- 

71.2 feet 

UE 
I 

ut 

17.: 

00 Lithobgy 609 1 
CLAY, dark yellowish brown (IOYR 
4/4), moist 

599 6 55 
clayey GFWVEL, gray (I OYR 5/11, 
(weathered lin-iestone) 

Remarks 

Auger to 4.0 feet 

1-5 feet: Bulk sample taken 
for Standard Proctor test 
(LL=580/o, PI=34%) 

5-10 feet: Bulk sample taken 
for Modified Proctor test 
:LL=54%, Pf=32%) 
Shelby tube refusal at 3.5 
feet. Sample not retained. 

Auger refusal at 1 I .O feet. 
Continuation of borehole 
description in rock log- 

605 

600 

595 

590 

585 



- 5.0 
5.0 

- 

I 5.1 
5.0 

_I 

5.0 
5.0 

5.0 
5.0 

@ 
i.0 

i;! 
i.2 

I 

0 

100 

94 

100 

- 

'O0I _I 

i 00 

I 

-0 II ,o I 100 

lF 00 

00 

I 

Lithoiogy 
LIMESTONE (micrite) with calcareous shale 
in:erbeds; mtcrite is gray (N5) and shale is dark 
medium gray (N.4); fresh; medium strong; strong 
HCl reaction 
- < 1-71 feet: shale is 0.01-0.3 feet thick, wavy, 
wispy - 15-1 7 feet: bioturbation filled with packstone, 
wavy beds, stylolites present 

- 33.8 feet: incipient fracture 

- 37.4 feet; incipient fracture 

- 47.5 feet: calcite-filled fracture 0.01 feet thick 

t 

down pressure 300-400 
psi, good fluid return. 
light gray 

595 

26.3 feet: Unconfined 
Compression Test 
down pressure 700 psi, 
good fluid retorn, light 
gray 

down pressurs 700 psi, 
good fiuid return. light 
gray 



ROCK LOG-MFC-W-REV BELLEFOKi02-21-07.GPJ WVI GDT 312107 

Project Name and No.: NuSbrt - E3ellefonte CUL Praiect: 6468O61299 

3 - 

3 
5 

4 
5 
- 

- 5,  
5. 

4- 
4. '01 

I 

c 

F 

F 

I 

3;. 15. 
#a. SI, 

0 

Li#ology 

- 52-57 feet: few fossils in shale, incipient fractures 

- 57.5 feet: calcite-filled fracture with slickensides 

63-66 feet: few wackestone interbeds 0.05 feet 
thick 
- 63.7-64.0 feet: high angle fracturing 

- 66-71.2 feet: packstone-filled burrows in calcite 

- 68 feet: calcite-filled fracture 

Baring terminated at 71 -2 feet 

NOTE A: Water level data 
Date - Depth (below ground surface) 
3/57 - 10.0 feet 
3/79 - 1 .O fset 
3/20 - 2.0 feet 

c L 

0 
m, 
.- 
Y 

- qg 
Lu%- 

Remarks 

55.1 feet: Unconfined 
Compression Test 

67.6 feet: Unconfined 
Compression Test 
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