“ CH2MHILL

PROJECT NUMBER:

338884.FL

BORING NUMBER:
B-09 SHEET 1 OF 9

SOIL BORING LOG

PROJECT : Progress Energy Florida - COLA Investigation, Levy County Site

LOCATION : 1724303.2 N, 458022.2 E (NAD83)

ELEVATION : 429 ft (NAVD88)

DRILLING CONTRACTOR : Universal Engineering Sciences, Jacksonville, FL; Driller: D. Buchler

DRILLING METHOD AND EQUIPMENT : CME 55 S/N 316625, mud rotary, auto hammer, AWJ rods, 2-7/8" tri-cone bit

ORIENTATION : Vertical

WATER LEVELS : 4.0 ft bgs on 5/3/07 START : 5/1/2007 END : 5/3/2007 LOGGER : R. Bitely, K. Coke, A. Erickson, W. Elliott
STANDARD SOIL DESCRIPTION o COMMENTS
Z2€ [SAMPLE INTERVAL (1) PENETRATION Q
SZz TEST RESULTS o
Huwo RECOVERY (it SOIL NAME, USCS GROUP SYMBOL, COLOR, 5 DEPTH OF CASING, DRILLING RATE,
T 2 = ® MOISTURE CONTENT, RELATIVE DENSITY OR 8 DRILLING FLUID LOSS, TESTS, AND
I o H#TYPE 6"-6"-6" CONSISTENCY, SOIL STRUCTURE, MINERALOGY E INSTRUMENTATION
Sam N) _ »
42.9 0.0 Poorly Graded Sand With Organics (SP) s
B 1-1-2 0.0-1.1' - dark gray to very light gray, (N3to N8),
i 1.1 SS8-1 (3) moist, very loose, fine grained sands, trace nonplastic
15 fines that are primarily organic, trace roots,
: decreasing with depth, silica sand /—
T h Wet at 3.0' below ground surface (SS-1 dry
B E but SS-2 wet)
5 5.0
37.9 Clayey Sand (SC) %
1 3-1-2 5.0-6.0' - dark yellowish brown, (10YR 6/6), brownish /7
i 1.0 SS-2 (3) black mottling, moist to wet, very loose, fine grained
65 sand, 14% medium plastic fines, 5% concretions up to
: 1/2" in size, silica sand e
10 10.0
329 Silt (ML)
B 5-4-6 10.0-10.9' - grayish yellow, (5Y 8/4), wet, stiff, E
i 0.9 S8-3 (10) nonplastic, rapid dilatancy, mild to moderate HCI .
15 reaction, trace fine grained sand, trace concretions,
- carbonate derived E
15 15.0
279 Silt (ML) Driller's Remark: Some loss circulation after
h 11-2-2 15.0-15.9' - Same as 10.0-10.9' except trace 1 pulling split spoon
i 0.9 S84 @) brown-black mottling, soft, trace fine white grained .
165 _\sand, fine to coarse grained sand, carbonate derived /
20
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PROJECT : Progress Energy Florida - COLA Investigation, Levy County Site

LOCATION : 1724303.2 N, 458022.2 E (NAD83)

ELEVATION : 429 ft (NAVD88)

DRILLING CONTRACTOR : Universal Engineering Sciences, Jacksonville, FL; Driller: D. Buchler

DRILLING METHOD AND EQUIPMENT : CME 55 S/N 316625, mud rotary, auto hammer, AWJ rods, 2-7/8" tri-cone bit

ORIENTATION : Vertical

WATER LEVELS : 4.0 ft bgs on 5/3/07 START : 5/1/2007 END : 5/3/2007 LOGGER : R. Bitely, K. Coke, A. Erickson, W. Elliott
_ STANDARD SOIL DESCRIPTION o COMMENTS
Z2€ [SAMPLE INTERVAL (1) PENETRATION Q
Sz TEST RESULTS o
u w ) RECOVERY (f) SOIL NAME, USCS GROUP SYMBOL, COLOR, 5 DEPTH OF CASING, DRILLING RATE,
Tk MOISTURE CONTENT, RELATIVE DENSITY OR 2 DRILLING FLUID LOSS, TESTS, AND
I o H#TYPE 6"-6"-6" CONSISTENCY, SOIL STRUCTURE, MINERALOGY = INSTRUMENTATION
83a (N) 2
229 | 208 0.1 SS-5 50/3 Well Graded Gravel (GW) Driller's Remark: 4" HW casing advanced to
— (50/3") 20.0-20.1" - dusky yellowish brown, (10YR 2/2), fine to 23.0' 1
i coarse grained gravel-sized concretions, dark |
yellowish orange staining, fine grained sands, also a Driller's Remark: Circulation loss
- single limestone fragment, silica sand 5
Last SPT of 5/1/07
25 | 250 ]
17.9 Silty Sand With Limestone Fragments (SM) 1] SS-6 is first run of 5/2/07, 08:03 water level =
1 25-37-42 25.0-26.2' - grayish yellow, (5Y 8/4), wet, very dense, +0.8' E
i 12 | SS-6 (79) moderate HCI reaction, fine to coarse grained ]
265 sand-sized, 41% nonplastic fines, 15% fine grained
: gravel-sized limestone fragments, trace white 5
i carbonate streaks, trace black with green very fine ]
grained sand, all carbonate derived
30_| 300 ]
12.9 Silty Sand (SM)
B 27-31-29 30.0-31.3' - Same as 25.0-26.2' except 30-35% 1
i 13 | 887 (60) nonplastic fines and 10-15% fine sized limestone ]
315 fragments
35 35.0 ]
7.9 Silty Sand With Limestone Fragments (SM)
h 20-40-19 35.0-36.5' - Same as 25.0-26.2' except 20% sized 1
i 15 | SS-8 (59) limestone fragments ]
36.5 i
40
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PROJECT : Progress Energy Florida - COLA Investigation, Levy County Site

LOCATION : 1724303.2 N, 458022.2 E (NAD83)

ELEVATION : 429 ft (NAVD88)

DRILLING CONTRACTOR : Universal Engineering Sciences, Jacksonville, FL; Driller: D. Buchler

DRILLING METHOD AND EQUIPMENT : CME 55 S/N 316625, mud rotary, auto hammer, AWJ rods, 2-7/8" tri-cone bit

ORIENTATION : Vertical

WATER LEVELS : 4.0 ft bgs on 5/3/07 START : 5/1/2007 END : 5/3/2007 LOGGER : R. Bitely, K. Coke, A. Erickson, W. Elliott
coo STANDARD SOIL DESCRIPTION o COMMENTS
3ZE | SAMPLE INTERVAL (ft PENETRATION Q
SZz TEST RESULTS o
Huwo RECOVERY (f) SOIL NAME, USCS GROUP SYMBOL, COLOR, 5 DEPTH OF CASING, DRILLING RATE,
T 2 = MOISTURE CONTENT, RELATIVE DENSITY OR 8 DRILLING FLUID LOSS, TESTS, AND
I o H#TYPE 6"-6"-6" CONSISTENCY, SOIL STRUCTURE, MINERALOGY E INSTRUMENTATION
8am (N) _ )
2.9 40.0 Sandy Silt (ML)
N 20-40-46 40.0-41.5' - grayish yellow, (5Y 8/4), moist to wet, E
i 1.5 SS-9 (86) hard, nonplastic, rapid dilatancy, moderate HCI |
M5 reaction, 33% fine to medium grained sand, all
: carbonate
45 45.0
-2.1 Sandy Silt (ML)
N 0D 45.0-46.5' - Same as 40.0-41.5' E
15 |ss10| 16:22:36
i (58) ]
46.5
50 50.0
-7.1 50.3 0.0 | SS-11 50/4 No Recovery 50.0-50.3"
- (50/4") 5
55 55.0
-121] 554 0.1 |SS-12 50/5 Limestone Fragments .
B (50/5") 55.0-55.1" - grayish yellow, (5Y 8/4), moderate HCI 1
i reaction, fine to coarse grained sand and fine sized ]
limestone fragments
T h Driller's Remark: Last 2.0' were harder
1 T drilling, light chatter
60
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PROJECT : Progress Energy Florida - COLA Investigation, Levy County Site

LOCATION : 1724303.2 N, 458022.2 E (NAD83)

ELEVATION : 429 ft (NAVD88)

DRILLING CONTRACTOR : Universal Engineering Sciences, Jacksonville, FL; Driller: D. Buchler

DRILLING METHOD AND EQUIPMENT : CME 55 S/N 316625, mud rotary, auto hammer, AWJ rods, 2-7/8" tri-cone bit

ORIENTATION : Vertical

WATER LEVELS : 4.0 ft bgs on 5/3/07

START : 5/1/2007

END : 5/3/2007

LOGGER

- R Bitely, K. Coke, A. Erickson, W._ Elliott

SOIL DESCRIPTION

COMMENTS

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY OR
CONSISTENCY, SOIL STRUCTURE, MINERALOGY

DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS, TESTS, AND
INSTRUMENTATION

H SYMBOLIC LOG

. STANDARD
e PENETRATION
% ZZ | SAMPLE INTERVAL (i) R e UTs
alR RECOVERY (it
Eig
oen #TYPE 6"-6"-6"
w>D
Qni (N)
-17.1 ] 6008 0.1 SS-13 50/4
B (50/4™)
65 |
-22.1
70_|
-271
75_
-32.1
80

I

Limestone Fragments

60.0-60.1' - grayish yellow, (5Y 8/4), mild to moderate

HCI reaction

Last SPT sample, switching to NQ coring

/

Driller's Remark: 4" HW casing advanced to
60.0'

Begin Rock Coring at 61.0 ft bgs
See the next sheet for the rock core log
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ROCK CORE LOG

PROJECT : Progress Energy Florida - COLA Investigation, Levy County Site

LOCATION : 1724303.2 N, 458022.2 E (NAD83)

ELEVATION : 429 ft (NAVD88)

DRILLING CONTRACTOR : Universal Engineering Sciences, Jacksonville, FL; Driller: D. Buchler

CORING METHOD AND EQUIPMENT : CME 55 S/N 316625, mud rotary, NQ tools, HW casing

ORIENTATION : Vertical

WATER LEVELS : 4.0 ft bgs on 5/3/07

START : 5/1/2007

END : 5/3/2007

LOGGER : R. Bitely, K. Coke, A.

Erickson, W. Elliott

. DISCONTINUITIES LITHOLOGY COMMENTS
52E g% ® DESCRIPTION 8
- -
is3| 2%z | o |Es o MR o COLOR, SIZE AND DEPTH OF CASING,
T2E| EEZS | £|2S|  DEPTH, TYPE, ORIENTATION, ROUGHNESS 3 ’ ' FLUID LOSS, CORING RATE AND
52| whad | o |BE  TYPE, : ' 2 WEATHERING, HARDNESS, SMOOTHNESS, CAVING ROD
b a >0 o | zx PLANARITY, INFILLING MATERIAL AND = AND ROCK MASS DROPS. TEST l:\;ESULTS ETC
g A0 8 w '&J x | & | THICKNESS, SURFACE STAINING, AND TIGHTNESS 5 CHARACTERISTICS ’ ’ :
61.0 i ] ] [ [ | Limestone NQ coring assembly, 60.0'
R 4 | 61.25,61.55 - Bedding plane or mechanical 4 L 61.0-64.4' - grayish yellow, (5Y 8/4), 4" HW casing instailed, :
| break (2), horizontal, rough, undulating, open _I_ mild to strong HCI reaction, very tape measured total depth
1/16‘ , shell casts on fracture surface ) T weak (R1) (top most) to medium 10 61.0'
e 6 61.7' - Fracture, 50 deg, rough, undulating, ~ 3——  strong (R3) (lower 2/3 sample), voids | 14:00 Start coring, using -
tight ) [T1 (<1/16") over 25-30% of surface, 10.0' sections of NQ barrel
R1-NQ 61.95' - Fracture, 80 deg, rough, undulating, moderately fossiliferous (casts,
4 5% | 8 | 3 black stammg in microfractures on surface 4T} molds), medium gray (N5) staining ]
| 66% 62.1, 62.25' - Bedding plane or mechanical -~ | 1 over lower 2/3 sample, fossils up to )
1 break (2), horizontal, rough, undulating, 1/8 [ T & 3/8"in size
E open 1T No Recovery 64.4-66.0° E
65 62.5' - Fracture, 50 to 60 deg, rough,
22771 NR| undulating, tight R —
] 62.6' - Mechanical break or fracture, | | R1: 3 minutes |
66.0 ggri?zonéal, rtoughégrt]dtggt(ijng, tight o [T
* T - -racture, (o] eg, rough, 1 " Limestone T
_ 2 gngl{Iia E‘?gcttLngrgt horizontal, rough, planar + 66.0-71.0 - grayish yellow, (5¥ 8/4), i
i tight ! »rough, p ’ T strong HClI reaction, voids (<1/16") |
\ ) over 25-30% of surface, moderate to
N 2 ﬁ31 - Practure or mechanical break, " 4T} nhighly fossiliferous (casts, molds), B
Ggrgzosn:;a;éfoulgh, Ltmdulatmg, orp])enlto |3é4 K extremely weak (RO) from 66.0-66.3",
R2NQ ) horontal fough. undatng, derk - || restof sample medium strong rock
i 180f§/ 92| 2 grayish staining, open 1/16" T (R3), grayish stains on rock surface ]
° 64.0' - Fracture or mechanical break, 30 deg, - SC-1 collected at 68.75- ]
| 1 rough, undulating, dark grayish staining on _I_ 69.65' |
70 surface, tight T
2771 66.1, 66.3' - Mechanical break or fractures  —] — . . —
el 0 (2), horizontal, rough, undulating, open up to R2:11 minutes
N 1/2" 7]
71.0 67.15' - Fracture, 50 deg, rough, planar, dark T} . . —
staining over 80% of surface, tight 71.0-75.2' - stained medium gray,
7] 2 67.95' - Fracture, 10 to 20 deg, smooth, 1 gglsv)é:tkrc()lg% *t'écége)ad'on, very weak B
. stepped, tight 1Tt ’ ) . i
68.5' - Mechanical break, 10 to 20 deg, 71.0-71.65' - voids (<5/8") over
7 0 rough, undulating, mechanical break to get 1 5-10% of surface, hard medium dark ]
into box, tight i | gray (N4) mineralization and olive |
R3-NQ 68.75, 68.85' - Mechanical break or bedding [ _L| 9ray (SY 4/1) soft plastic very fine
T 5ft [ 75 O plane (2), 10 to 20 deg, rough, undulating, 1__| grained infilling :
84% open 1/16" ] 71.65-75.2' - yellowish gray, (5Y 8/1),
69.65' - Mechanical break or bedding plane, T chalk-like texture, highly fossiliferous Driller's Remark: Slight
T 1 horizontal, rough, undulating (shell fragments, casts, molds), most | (20%) loss of circulation :
75__| 71.1' - Bedding plane or mechanical break, __| | fossils <1/16" in size up to 3/8" casts over first foot of run ]
-32.1 horizontal, rough, undulating, open up to 1/4" 73.0-73.8' - moderate yellowish R3: 7 minutes
B NR| 71.65' - Bedding plane, horizontal, rough, L} brown staining, (10YR 5/4), E
76.0 undulating, open to 1/2" contact between 2 1t g?;;,z?ﬁf)"g /gxlﬁ)nr:g?‘on;:ﬁslum dark ]
colors, infilled voids and soft plastic fines on .
i 2 surface above P 74.3-75.2' - moderat_e _yeIIOW|s_h ]
| 74.85' - Mechanical break or bedding plane, | | brown (10yr 5/4) staining, hOFIZOﬂta|'|'y Driller's Remark: Loss of i
horizontal, rough, undulating, tight 1] oriented medium dark gray (N4) 3/8 core interval from 76.65-
N NR ;62 - I\t/lelchaniﬁal tl)reak or frac1t>11rg',' 1 T B L?QQR?SS\IJZW 75.2-76.0' 78.5' 7]
orizontal, rough, planar, open L] N -2-10.
| 76.4' - Fracture or mechanical break, 30 deg, Limestone Driller's Remark: Loss of
— R‘é 'f\tlQ 43 rough, undurating I R 76.0-76.65' - yellowish gray, (5Y 8/1), cirl:ulation at approximately -
62% 1| 76.65 - Fracture, horizontal, rough, i i M fine grained, strong HCI 78' (100%) i
undulating react|ol|l'1, very weak (R1), voids
e 3 | 785 -Fracture, horizontal, rough, undulating T (<1/16") over 5-10% of surface i
80 | 79.0. 79.25' - Fractures (2), horizontal, rough, | | No Recovery 76.65-78.55 SC-2 collected at 79.8- ]
-37.1 undulating, top and base of crumbled rock [ 1| 81.0' ’
B 0 fragments, tight T ) -

81.0

R4: 25 minutes
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ROCK CORE LOG

PROJECT : Progress Energy Florida - COLA Investigation, Levy County Site

LOCATION : 1724303.2 N, 458022.2 E (NAD83)

ELEVATION : 429 ft (NAVD88)

DRILLING CONTRACTOR : Universal Engineering Sciences, Jacksonville, FL; Driller: D. Buchler

CORING METHOD AND EQUIPMENT : CME 55 S/N 316625, mud rotary, NQ tools, HW casing

ORIENTATION : Vertical

WATER LEVELS : 4.0 ft bgs on 5/3/07

START : 5/1/2007

END : 5/3/2007

LOGGER : R. Bitely, K. Coke, A. Erickson, W. Elliott

> . DISCONTINUITIES o LITHOLOGY COMMENTS
o a¥ o
92> Z5 ” DESCRIPTION 3
oeg| 2%z | - | o ROCK TYPE, COLOR, SIZE AND DEPTH OF CASING,
@oF | zrd | € |38 2 MINERALOGY, TEXTURE, FLUID LOSS, CORING RATE AND
IZ< wk 8 a5 Q DEPTH, TYPE, ORIENTATION, ROUGHNESS, 8 WEATHERING, HARDNESS, SMOOTHNESS. CAVING ROD
b & 74 g O S 2 o PLANARITY, INFILLING MATERIAL AND = AND ROCK MASS DROPS. TEST IR;ESULTS ETC
42| guy « | EW| THICKNESS, SURFACE STAINING, AND TIGHTNESS | & CHARACTERISTICS ' PR
79.8' - Bedding plane or mechanical break, | | | Limestone
— 1 horiz‘ontal, rough, planar, open <1/16" —I— 78.55-81 0 - med_ium yellow, (5Y B
i 81 .5h- Meé:hla?lcal tt?rﬁ?k, 50 to 60 deg, ] | 7/6),t_very flnekgtralnted, st(rlgggt Hgéll) a
rough, undulating, tig reaction, weak to strong o R4),
B 2 81.8' - Bedding plane or mechanical break, —I— voids (<1/16") over 25-30% of E
horizontal, rough, undulating, tight [T | surface, trace unfilled cavities, ]
R5-NQ 82.8, 82_.9, 83.05' - Bedding plane or irreg_qlarly shaped, poorly
B 5f [ 86 | 3 mechanical break (3), 30 deg, rough, 4T} fossiliferous (casts) -
100% undulating, tight, fossil casts (up to 1 1/2" | | 81.0-85.4' - yellowish gray, (5Y 8/1), i
size) and molds (of tubular fossils) on [ white mottled, strong HCI reaction,
B 0 surfaces g - very weak to weak (R1 to R2), highly -
85 83.3' - Bedding plane or mechanical break, EE fossiliferous (molds, casts) 1" long
427 horizontal, rough, undulating, open up to 1" tubular molds 1/16" diameter, voids R5: 14 minutes ]
. 1 83.5' - Mechanical break, mechanical break E T - (<1/16") over 30-35% of surface, .
86.0 to get into box 83.3-84.0' very fine grained
83.7' - Bedding plane or mechanical break, ] - "chalk-like" textured layer, below 7]
i 2 horizontal, rough, undulating, slight darker _I_ 84.0" highly mottled in bioturbated .
T gfz?[oﬁgggéﬂiiglg?eak, 10 deg, rough, ++ ggilk-%tg.O‘ - olive gray, (5Y 4/1), 7]
i 1 undulating, tight 4T} laminations 1/4" thick of a very fine ]
85.4' - Bedding plane, 0 to 5 deg, rough, grained soft fine material
RENQ undulating, soft fine material infill 116" thick ||~ 86.0-91.0' - yellowish gray, (5Y 8/1), h
. 5f | 86| o 86.2, 86.7' - Bedding plane or mechanical | L very fine grained, strong to moderate |
100% ﬁ)/rgak (2), horizontal, rough, undulating, open [ ] gggrggciionl, \Ah/teall< (Rg) (5Y 5/6)
" ] B .0-86.4' - light olive brown 7]
. 1 87.2' - Mechanical break or bedding plane, _ [ 1] | bioturbated pockets with voids i
horizontal, smooth, planar T (<1/16")
_ 90 87.4' - Fracture, vertical, rough, undulating, —] — 86.4-86.7" - very fine grained . " —
471 : : ; R6: 21 minutes
| 2 black stains over 10-15% of surface "chalk-like" textured limestone bed ]
89.25' - Bedding plane, 70 deg, 3/4" thick soft 86.7-90.0" - very fine grained weak
910 fine infill (olive gray 5Y 3/2) 41t (R2) rock, voids or casts (<1/16") Driller's Remark: Depth to
i 3 90.0' - Fracture, 70 deg, rough, undulating, It over 10-15% of surface, grades to water 4.0' below. rognd i
light gray staining over 100% of surface, tight highly fossiliferous medium grained surface 9
N ?OhA:S - Fracture, 30 deg, rough, undulating, 1 T| }extglretljl Iinrwlestor!e, 20-k25%tv_vhit_et o ,
| ig ossil allochems in rock matrix wi ]
0 91.1, 91.5' - Mechanical break or bedding [ [ | 30-35% medium gray grains
plane (2), horizontal, rough, undulating, open - 89.5' - organic clay lens, light olive E
1 RN o | e ] brown 5Y 56) i
98% 91.9' - Mechanical break or bedding plane, T 90.0-91.0" - 30-40% yellowish gray
° horizontal, rough, undulating, open up to 1/2", - - (5Y 7/2) grains in matrix, organic Last 5/2/07 E
| 1 fossils on surface of break [ T ] (black) laminations with 3/8" sized astrunon |
92.6, 93.65' - Mechanical break (2), grains (black in color)
95__| horizontal, rough, undulating, tight 4 T}-910959- yellowish gray, (5Y 8/1), i . e
-52.1 g ; : R7: 20 minutes
’ 3 94.4' - Mechanical break or bedding plane, strong HCI reaction, very weak to :
N 9.0 horizqntal, rough, undulating, tight TLF weak (R1‘to R2) _ ]
- NR 95.25 - Mechanical break or bedding plane, 11T 91.0-93.2 - stained yellowish gray ) -
horizontal, rough, planar, shell casts on (5Y 7/2), highly fossiliferous (casts, First core run on 5/3/07
N 1 fracture surface, open 1/16" molds up to 3/4"), voids/casts (<1/8) Water level 4.0' below ]
. 95.55' - Mechanical break or bedding plane, L over 20-25% of surface, 10-15% fine round surface at 07:49 ]
9
horizontal, rough, undulating, tight, fossil cast [ T] to medium grained sized medium
7 0 on surface T1——" dark gray (N4) grains in rock matrix SC-3 collected at 97.35- 7
95.65' - Mechanical break or fracture, 30 deg, [T L No Recovery 95.9-96.0 98.5 ]
R8-NQ rough, undulating, open 3/5_3"-1/4" [T Limestone
T 5ft | 86 | 1 96.3' - Fracture or mechanical break, 30 deg, ] 96.0-101.0' - yellowish gray, (5Y 8/1), 7
100% rough, undulating, tight to open 3/4" 4T} fineto medium grained, strong HCI .
98.2' - Fracture or mechanical break, reaction, very weak (R1), chalk-like
100 N 0 horizontal, rough, undulating, gray staining 1L} texture, highly fossiliferous (casts, 7]
J_| | | spiral-shaped up to 5/8" and molds), ) |
571 100.25' - Mechanical break. horizontal LTI voids or casts (<1/16") over 25-30% R8: 4 minutes
T 2 -4o - Mechanical break, horizontal, 'I‘ of surface, trace black grains 1
101.0 rough, undulating, light gray staining, tight (organics)
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ROCK CORE LOG

PROJECT : Progress Energy Florida - COLA Investigation, Levy County Site

LOCATION : 1724303.2 N, 458022.2 E (NAD83)

ELEVATION : 429 ft (NAVD88)

DRILLING CONTRACTOR : Universal Engineering Sciences, Jacksonville, FL; Driller: D. Buchler

CORING METHOD AND EQUIPMENT : CME 55 S/N 316625, mud rotary, NQ tools, HW casing

ORIENTATION : Vertical

WATER LEVELS : 4.0 ft bgs on 5/3/07

START : 5/1/2007

END : 5/3/2007

LOGGER : R. Bitely, K. Coke, A. Erickson, W. Elliott

> . DISCONTINUITIES o LITHOLOGY COMMENTS
SE o o)
czZ 25 @ DESCRIPTION =
a%z | zZz | _ |8 o ROCK TYPE, COLOR, SIZE AND DEPTH OF CASING,
@oF | Zry | €38 3 MINERALOGY, TEXTURE, FLUID LOSS, CORING RATE AND
IZ< wk 8 a5 8 DEPTH, TYPE, ORIENTATION, ROUGHNESS, 8 WEATHERING, HARDNESS, SMOOTHN’ESS CAVING ROD
b ﬁ 74 g O S 2 o PLANARITY, INFILLING MATERIAL AND = AND ROCK MASS DROPS. TEST IR;ESULTS ETC
42| guy « | EW| THICKNESS, SURFACE STAINING, AND TIGHTNESS | & CHARACTERISTICS ' PR
1_00.55' - Fracture, 50 deg, rough, undulating, ||| Limes"tone Conti'|'1ui'ng _ Driller's Remark:
. 1 tight ) T as 3/4" long x 1/8" wide grains, rock Continued 90-95% loss of 1
| 101.3' - Mechanical break or fracture, | | has a medium grained appearance circulation |
) horiz?r(;tgl/, rofughlifundutl_atmg, gray staining T duIT to_ n;edium(g\z-z(rl;/g;ay (l_\l4)_and .
B over b of surface, tig E - yellowish gray grains in roc E
101.65' - Fracture, 80 to 90 deg, rough, [T ] matrix, microforams throughout, ]
R9-NQ undulating, gray staining, tight trace elongated cavities 9/16"x1/16"
B 5ft | 42 |>10 102.0' - Fracture, 10 to 15 deg, rough, 4T} rimmed with white (N9) mineral -
| 96% undulating, 40% gray staining, tight | | 98.1-101.0' - stained fine to medium i
.5' - Fracture, eg, rough, undulating, grained yellowish gray
102.5' - Fracture, 80 d h, undulati (1] ined yellowish gray (5Y 7/2
i 3 ?g;tlg]régth',: tight, cagts/n}c())ltés on surfﬁce 11T 3?11).0-105.8'H-Cy|ellowish gray, (5Y ‘ .
105 .15' - Fracture, 5 to eg, rough, , strong reaction, very wea
621 undulating, tight, casts/molds on surface (R1), very fine to medium grained, R9: 4 minutes ]
. 0 104.3' - Fracture, 80 deg, rough, undulating, - L mixture of visible white (N9), .
106.0 NR light gray staining on 70-80% of surface, tight _I_ yellowish gray (5Y 7/2) and medium 1
104.7" - Fracture or mechanical break, 30 gray (N5) grains, voids or casts
| 0 deg, rough, undulating, open up to 1" 11l (1/r1] 6")'3\,?{ 25;30%t02§uﬁar]ce, ]
spheroidal to elongated in shape,
T 4+ rock has chalk-like feel, casts and 7
i 0 4T} molds up to 3/4" visible over upper ]
2.5' of sample, voids (<1/32"), white
R10-NQ 1L spheroidal grains predominant lower T
. 5% |100] 1 \ . | L 2.5' of sample |
100% 108.45' - Mechanical break or fracture, T No Recovery 105.8-106.0"
horizontal, rough, undulating, brown staining -I- Limestone .
_ 0 over 80% of surface, tight J—1 106.0-111.0' - same as lower 2.5' of i
110 109.2' - Mechanical break, horizontal, rough, T 101.0-105.8 except with areas of
6711 stepped, tight —_ | bioturbation horizontally oriented, R10: 4 minutes —
i 0 bioturbated areas are yellowish gray ’ |
111.0 (5Y 8/1) with voids (<1/16") over
- 110.85' - Mechanical break, 70 deg, rough, 41t 40-45% of surface, trace cavities up ]
i undulating, tight ] | to 3/4", elongate in shape and |
1 111.1" - Mechanical break or fracture, [ L] partially infilled like bioturbated
B horizontal, rough, planar, open 1/16" 1 a;ﬁgsv,i:gmge (g5r$dse/? )\A;)ig:odvsqtggtgsal y
T 1 112.4' - Fracture or mephanical brezak, 15to [T | >1/1 1.0-1 1690' erllowish gray grad.ing 7]
RI1N 20 deg, rough, undulating, open 1/8 ] L to light gray at 114.5', (5Y 8/1 to N7), ]
i 5'ﬁ Q | 0o _I_ very fine grained, strong HCI ]
100% 113.55' - Mechanical break, 20 deg, rough, 1| reaction, very weak (R1), medium to
undulating, tight -_l_— highly fossiliferous .
15 7] 0 114.5-116.0' - percentage of voids, T
7271 — I — fossil casts, and cavities increases R11: 2 minutes —
T 0 ) It with depth, voids (1/16" to 3/16") over : ]
116.0 115.45' - Mechanical break 15-30% of surface, 5-10% cavities
- T uw to 9/16th rimmed with white (N4) E
| 1 116.1" - Fracture or mechanical break, mineral (possible mineral ]
horizontal, rough, planar replacement in fossil casts), tubular
B g - and shell fossil casts up to 3/8" in -
I size, color change also indicative of
1 1 117.45' - Fracture or mechanical break, 20 'I' change from "chalk/powder" like feel SC-4 collected at 117.45- 7]
deg, rough, undulating, tight B - to friable/gritty feel with depth, 118.55' -
R12-NQ [ ] moderately to highly fossiliferous
- 5ft | 68 1 b o 1
70% 118.55' - Fracture, 30 deg, rough, planar,
1 open 1/16" 1 ]
| 119.1' - Fracture or mechanical break, 1t ]
120 horizontal, rough, undulating, tight, fossil
77T Nr| casts onsurface . R12: 2 minutes o
121.0 [ L]
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PROJECT : Progress Energy Florida - COLA Investigation, Levy County Site

LOCATION : 1724303.2 N, 458022.2 E (NAD83)

ELEVATION : 429 ft (NAVD88)

DRILLING CONTRACTOR : Universal Engineering Sciences, Jacksonville, FL; Driller: D. Buchler

CORING METHOD AND EQUIPMENT : CME 55 S/N 316625, mud rotary, NQ tools, HW casing

ORIENTATION : Vertical

WATER LEVELS : 4.0 ft bgs on 5/3/07 START : 5/1/2007 END : 5/3/2007 LOGGER : R. Bitely, K. Coke, A. Erickson, W. Elliott
> . DISCONTINUITIES o LITHOLOGY COMMENTS
SE o o)
0zZ | ~zx @ DESCRIPTION =
a%z | zZz | _ |8 o ROCK TYPE, COLOR, SIZE AND DEPTH OF CASING,
@oF | Zry | €38 3 MINERALOGY, TEXTURE, FLUID LOSS, CORING RATE AND
IZ<g wk 8 5’ = 8 DEPTH, TYPE, ORIENTATION, ROUGHNESS, 8 WEATHERING, HARDNESS, SMOOTHN’ESS CAVING ROD
g ﬁ 74 2 3] S 2 o PLANARITY, INFILLING MATERIAL AND = AND ROCK MASS DROPS. TEST I:\;ESULTS ETC
woo | 8@l [ J x| THICKNESS, SURFACE STAINING, AND TIGHTNESS | & CHARACTERISTICS ’ BTG
| | | Limestone
B 1 121.35' - Fracture, 70 deg, rough, undulating, -I- 116.0-119.5' - fine grained, strong B
i tight ] | HCl reaction, very weak to weak (R1 a
122.05, 122.1' - Bedding plane or mechanical [T t0 Rz),f highly fOSSIi('jif(/?rOUS g
b 2 break (2), 5 to 10 deg, rough, undulating, 1| (microforams, molds/casts), grades .
black speckling as stains on 25% of surface, | | '1n1(éo(|)0; Irgf(‘; |t'9ht gé?y (N7) fr(or\fl‘;) i
R13-NQ tight .0-118.0' to medium gray
g 5ft | 98 | 1 123.15, 123.4' - Mechanical break (2), 4T} from 118.0-119.5', similar sequence -
| 98% mechanical break to get in to box 1 to 111.0-116.0', becoming friable, 1
] 123.5?5;_- Fr?_ct#tre, 60 to 70 deg, rough, \,;Z'r?;; r?tr;% ;OVS;istlrl]sdIg;ﬁaze&/
- undulating, ti 7t , 5-10% E
125 | 124.4, 12%.65?‘ - Mechanical break, horizontal, - cavities with white (N9) and ]
-82.1 rough, undulating, broken by driller, tight translucent mineral replacement, R13: 2 minutes
- 0 124.9' - Fracture, 80 deg, rough, undulating, Ial cavities are elongated 5/8"x3/8", -
126.0 black speckled staining over 60% of surface, |1 translucent to clear crystal grains 1
NR tight T (calcite) (1/32"-1/16"), voids (<1/16")
- >10| 125.05' - Mechanical break, <5 deg, rough, -+ over 35-45% of surface ) -
| undulating, black stains, tight 11 NoRecovery 119.5-121.0 i
126.15-126.45' - Fracture zone, subangular Limestone : ) .
. 1 and subrounded limestone fragments 4T} 121 .Oir1125.t9 - ye(LI'OWISI'h ﬁtray to “?ht |
3/4"-1-1/8" in size gray, then to medium light gray a
R14-NQ 3 127.85' - Fracture or mechanical break, 60 to |-~ 125.0', (5Y 8/1 to N7 to N6), fine T
- 5ft | 22 70 deg, rough, undulating, tight to open 7/8" Tt grained, strong HCI reaction, very E
52% 128.0' - Fracture or mechanical break, \(NT/“;G(T ) Voé%sggl;mfforarrfns casts
horizontal, rough, planar, tight T - (<1/16") over 30-35%of surface, T
. 128.5' - Fractu?e opr mechagical break, i - L highly fossiliferous (casts, molds, i
130 NR horizontal, smooth, planar, tight [ T | microforams), fossil casts of shells
871 ] — and spiral tubes up to 9/16", R14: 3 minutes ]
| echinoderms with white (N9) mineral : ]
replacement 9/16" x 3/16" in size,
e 1 simiarto 101.0-105.8 .
E 3 131.3, 131.4' - Mechanical break or fracture {1 } ;?yi}?,]]lzs'g - possible calcite -
(2), horizontal, rough, undulating, open <1/8" \
_ 131.75' - Mechanical break or fault, I Ei(:nl(::::r:’:ry 125.9-126.0 ]
B 1 horizontal, rough, planar, tight \ ) CS-5 collected at 132.3- E
t1' 3r2]t.3' - Fracture, 25 deg, rough, undulating, | EE i :lglilst.)(v)\;ilﬁsg.;?a;/ ng"t‘énsg\’(ra?ﬁ;) strong 133.5' i
i R155}1\‘Q 80 | 0 9 ] [ ] | HCl reaction, very weak to weak (R1 ]
90% 133.5-133.75' - Mechanical break, 0 to 10 1] to R2), inverse sequence of
_detg, L(’ougrt'n_, ﬁltanar, mechanical break to get —_l_— f1(')65|0-/1 1'1tt.0't’ gradeds fr?km 1275 ]
| in to box, tig riable/gritty to powder-like a 5, |
135 2 134.55' - Fracture or mechanical break, 5 to highly fossiliferous (casts up to 7/8",
9271 0 10 deg, rough, undulating, tight to open 1/16" —}—L_{— molds, microforams), 3-7% 3/4" RA15: 3 minutes —
i 134.6' - Fracture or mechanical break, 0 to 5 It e‘;\ht'”oﬁgmt‘s t(”m”I‘ed C?V't'es with |
; " e o translucen
136.0 NR deg, rough, planar, fight to open 1/16 11T mirgerélizgtion), bot?om-most 1' has E
1 3/8" thick horizontal bioturbated
T . lenses 7]
136.6' - Fracture or mechanical break, ,
N horizontal, rough, undulating, open up to 1" 'I' No Recovery 128.6-131.0 7]
- 2 137.3' - Bedding plane, horizontal, rough, B - s
undulating, open to 5/8" 11 1
R16-NQ 2 137.4" - Mechanical break or fracture, 50 deg,
e 5 | 36 rough, undulating, tight JT1} .
50% 138.1, 138.2" - Fractures (2), rough, T
undulating, fracture intersecting 70° fractures | B ]
B with 6" lengths, tight 11t .
140_| NR 1 |
-97.7 [ 1] R16: 6 minutes
141.0 [ 1]
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PROJECT : Progress Energy Florida - COLA Investigation, Levy County Site

LOCATION : 1724303.2 N, 458022.2 E (NAD83)

ELEVATION : 429 ft (NAVD88)

DRILLING CONTRACTOR : Universal Engineering Sciences, Jacksonville, FL; Driller: D. Buchler

CORING METHOD AND EQUIPMENT : CME 55 S/N 316625, mud rotary, NQ tools, HW casing

ORIENTATION : Vertical

WATER LEVELS : 4.0 ft bgs on 5/3/07

START : 5/1/2007

END : 5/3/2007

LOGGER : R. Bitely, K. Coke, A.

Erickson, W. Elliott

. DISCONTINUITIES o LITHOLOGY COMMENTS
52 el _of » DESCRIPTION 3 ROCK TYPE, COLOR
Twd Z<p —~ | B o ’ 4 SIZE AND DEPTH OF CASING,
@oF | zrd | € |38 2 MINERALOGY, TEXTURE, FLUID LOSS, CORING RATE AND
Iz 2 wk 8 a5 Q DEPTH, TYPE, ORIENTATION, ROUGHNESS, 8 WEATHERING, HARDNESS, SMOOTHNESS. CAVING ROD
b & 74 g O S 2 o PLANARITY, INFILLING MATERIAL AND = AND ROCK MASS DROPS. TEST IR;ESULTS ETC
42| guy « | EW| THICKNESS, SURFACE STAINING, AND TIGHTNESS | & CHARACTERISTICS ' PR
| | | Limestone
— 2 B - 131.0-135.5' - yellowish gray, (5Y B
141.55' - Fracture or mechanical break, [T g1 ). medium t)(; co;\:'lse grai)rge(d,
N horizontal, rough, undulating, 1/2" open 1 ™ strong HCl reaction, very weak to ]
i 1 141.85' - Bedding plane or mechanical break, _I_ weak (R1 to R2), voids (<1/16") over |
85 deg, smooth, undulating, open 1/16" T 10-15% of surface
R17-NQ 142.25, 143.1, 143.45, 143.8' - Fractures (4), chalk-like/powdery feel to sample, 1
i 5 | 60 | 3 20 to 60 deg, rough, undulating, tight JT1 5-10% coverage of 3/4"x3/16" ]
| 86% | | cavities rimmed with white (N9) i
. [T mineralization, 134.75' contact
i 5 144.2' - Fracture or mechanical break, 10 ] L (sharp) very fine grained whitish
145 deg, rough, undulating, tight [T limestone below, medium gray (N6) Driller's Remark: Probable
-102.7] 0 144.55, 144.65, 144.8, 144.95' - Mechanical discoloration as horizontal bands at jostling of rock fragments ~ —
i break or fractures (4), 0 to 10 deg, smooth, ] | 132.0', moderately to highly during coring ]
146.0 NR|  undulating, open <1/16" [ T| fossiliferous (casts, molds) R17: 16 minutes
] - No Recovery 135.5-136.0" 7]
i 1 ] [ L Limestone —
, ) 136.0-138.5" - very light gray to
- t1_4gt.8 - Fracture, 50 deg, rough, undulating, JT7} medium light gray, (N8 to N6), strong s
i 19 ] | HCl reaction, weak to medium stron ]
1 147_.1' - Bedding plane or mechanical break, [ L] (R2to R3I) W 1 9
horizontal, rough, planar, tight 'I' 136.0-137.25' - cavities up to 1-3/4" ]
| R158‘f1“Q 78 1 147.6' - Mechanical break, horizontal, rough, i | infilled partially and entirely with very i
84% undulating, tight ) [ TT fine grained yellowish gray (5Y 8/1)
148.25' - Mechanical break, horizontal, T material, cavities have tubular casts 1
| 9 rough, undulating, tight J—1 1/8" diameter, trace elongate shaped i
148.5' - Fracture or mechanical break, rough, T cavities 3/4"x3/16" rimmed with white
o 5] undulating, 15% black speckled staining, tight ———1— (N9 mineralization (possibly o —
-1ufr N 41 149.35-149.6' - Mechanical break or bedding echinoderms with calcite R18: 8 minutes
T NR plane, 5 to 10 deg, rough, undulating, open ]
151.0 116" — replacement)

137.25-138.5' - yellowish gray (5Y
8/1), very fine grained, moderate to
strong HCI reaction, medium strong
(R3), bioturbated areas with voids
<1/16" over 30-40% of infill, poorly to
moderately fossiliferous (casts,
molds)

No Recovery 138.5-141.0"
Limestone

141.0-145.3' - yellowish gray, (5Y
8/1), medium grained, strong HCI
reaction, weak to very weak (R2 to
+ R1), possible wavy-load structures,
grades from medium grained to fine
grained to medium grained with
depth

141.7' - with 3-5% medium to coarse
grained medium gray (N5) grains,
horizontally to subhorizontally
aligned, poorly fossiliferous (shells,
molds, echinoderms)

No Recovery 145.3-146.0
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PROJECT : Progress Energy Florida - COLA Investigation, Levy County Site  LOCATION : 1724303.2 N, 458022.2 E (NAD83)

ELEVATION : 42.9 ft (NAVD88) DRILLING CONTRACTOR : Universal Engineering Sciences, Jacksonville, FL; Driller: D. Buchler
CORING METHOD AND EQUIPMENT : CME 55 S/N 316625, mud rotary, NQ tools, HW casing ORIENTATION : Vertical
WATER LEVELS : 4.0 ft bgs on 5/3/07 START : 5/1/2007 END : 5/3/2007 LOGGER : R. Bitely, K. Coke, A. Erickson, W. Elliott
> . DISCONTINUITIES o LITHOLOGY COMMENTS
aF=) AR o]
0z> ZS ] DESCRIPTION -
os3| Z<x | o |4e ) ROCK TYPE, COLOR, SIZE AND DEPTH OF CASING,
ol | S:F | §(%9 = MINERALOGY, TEXTURE, FLUID LOSS, CORING RATE AND
IZ< wk 8 E = 8 DEPTH, TYPE, ORIENTATION, ROUGHNESS, 8 WEATHERING, HARDNESS, SMOOTHN’ESS CAVING ROD
g ﬁ 74 g 3] S 2 o PLANARITY, INFILLING MATERIAL AND = AND ROCK MASS DROPS. TEST IR;ESULTS ETC
Wod | QWi | 2 | Y| THICKNESS, SURFACE STAINING, AND TIGHTNESS | % CHARACTERISTICS ' PR
Limestone

B 1 - |146.0-150.2' - yellowish gray, (5Y —
712), strong HCI reaction, weak (R2)
to medium strong (R3) rock, voids

B 1 - |(<1/16") over 10-15% of surface, E
poorly fossiliferous (casts, molds,
some echinoderms), medium grained
e E - |intervals have barely visible distinct E
grain colors, yellowish gray (5Y 7/2)
and light gray (N6), fine grained

B g - |intervals are yellowish gray (5Y 8/1) -
in color and have voids (<1/16") over
[~ |20% of surface, trace infilled cavities
. . - |up to 1/4" diameter .
149.6-150.2' - horizontal bedding
1 ] [~ [No Recovery 150.2-151.0"

B E - Bottom of Boring at 151.0 ft bgs on E
5/3/2007




	B-09

