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“ CH2MHILL

PROJECT NUMBER:

338884.FL

BORING NUMBER:

A-01 SHEET 1 OF 9

SOIL BORING LOG

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

LOCATION : 1723879.2 N, 457603.8 E (NAD83)

ELEVATION : 41.6 ft (NAVD88)

DRILLING CONTRACTOR : Universal Engineering Sciences, Jacksonville, FL; Driller: B. Truitt; Cathead Operator: B. Crews

DRILLING METHOD AND EQUIPMENT : Dietrich D-50 S/N 232, mud rotary, cathead, NWJ rods, 6 tri-cone bit

ORIENTATION : Vertical

WATER LEVELS : 2 ft bgs on 03/15/07 START : 3/14/2007 END : 3/21/2007 LOGGER : R. Bitely
STANDARD SOIL DESCRIPTION o COMMENTS
Z2€ [SAMPLE INTERVAL (1) PENETRATION Q
S<z 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
SIn (N) 2
41.6 "Water level is based on Ground Water
B E Monitoring at LNP site (FSAR Table
i | 2.4.12.08)"
Water at 6' below ground surface
3.5 -
Poorly Graded Sand With Silt (SP-SM) Ii 1
N 5-4-3 3.5-4.5' - very pale orange to moderate yellowish 14
i 1.0 S8-1 @ brown, (10YR 8/2 to 10YR 5/4), wet, loose, very fine ' |I
5 50 to fine grained, 10-15% fines, nonplastic, <10% root
36.6 : matter and organic material, trace concretions up to Few d | f 5.0-8.5' thi
) 1/4", very fine silica sand and silt in an iron matrix ew dense lenses from 9.U-0.0,, thin,
N Ny relatively consistent drilling rate (moderately
i ] rapid)
8.5
05 ss.2 9-50/5 Limestone Fragments
N - - 59/11" 8.5-8.75' - very pale orange, (10YR 8/2), strong HCI g , —
9.4 ( ) reaction, gravel-sized, subrounded to angular, up to I\/ery harld from 9.0-12.5', possible limestone
- 1%1-1/2" enses, light chatter, extremely slow
10 = advancement rate
316 Silt (ML)
i 8.75-9.0' - grayish orange, (10YR 7/4), moist to wet,
hard, nonplastic, rapid dilatancy, mild to moderate
N HCl reaction, 10-15% very fine to medium grained
] sand, all carbonate derived
7] 1 Relatively consistent from 12.5-28.5',
B — moderately rapid drilling rate
13.5
Silt With Limestone Fragments (ML)
h 27-17-4 13.5-14.3' - very pale orange, (10YR 8/2), wet, very 1
i 0.8 SS-3 (21 stiff, nonplastic, mild to moderate HCI reaction, ]
15 15.0 10-15% very fine to fine grained sand, 3 limestone
26.6 : lenses (<1/2") at 13.5', 13.7" and 14.0', all carbonate
= derived ]
18.5
SS-4 actual sample depth is 18.5-20.0'
T 40-54-50 7]
| 1.3 SS-4 (104) |
20 | 200 = .
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‘ CH2MHILL

PROJECT NUMBER:

338884.FL

BORING NUMBER:

A-01

SHEET 2 OF 9

SOIL BORING LOG

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

LOCATION : 1723879.2 N, 457603.8 E (NAD83)

ELEVATION : 41.6 ft (NAVD88)

DRILLING CONTRACTOR : Universal Engineering Sciences, Jacksonville, FL; Driller: B. Truitt; Cathead Operator: B. Crews

DRILLING METHOD AND EQUIPMENT : Dietrich D-50 S/N 232, mud rotary, cathead, NWJ rods, 6 tri-cone bit

ORIENTATION : Vertical

WATER LEVELS : 2 ft bgs on 03/15/07 START : 3/14/2007 END : 3/21/2007 LOGGER : R. Bitely
coo STANDARD SOIL DESCRIPTION o COMMENTS
3ZE | SAMPLE INTERVAL (ft) PENETRATION S
a2z TEST RESULTS o
Yo RECOVERY (ft SOIL NAME, USCS GROUP SYMBOL, COLOR, 5 DEPTH OF CASING, DRILLING RATE,
T ‘;,:’ =2 (® MOISTURE CONTENT, RELATIVE DENSITY OR 2 DRILLING FLUID LOSS, TESTS, AND
I o #TYPE 6"-6"-6" CONSISTENCY, SOIL STRUCTURE, MINERALOGY E INSTRUMENTATION
a3T (N) _ o
216 Sandy Silt (ML)
B 18.5-19.75' - very pale orange, (10YR 8/2), moist, —
i hard, nonplastic, rapid dilatancy, mild to moderate
HCI reaction, 35-40% very fine to fine grained sand,
B all carbonate derived s
235
Sandy Silt With Limestone Fragments (ML)
T 17-24-31 23.5-25.0' - grayish orange, (10YR 7/4), wet, hard, 1
i 1.5 S8-5 (55) nonplastic, rapid dilatancy, moderate to strong HCI
25 250 reaction, 20% fine to coarse gravel, limestone
16.6 . fragments are extremely weak rock (R0); similar to
6| \18.5-19.75' /]
28.5 -
34-50/3.5 Silty Sand With Limestone Fragments (SM) || | Slow advancement rate from 28.5-33.5' with
1 293 08 | SS-6 (84/9.5") 28.5-29.25' - Same as 23.5-25.0' except 72% fineto 4L several dense lenses <0.5' thick, associated
i - medium grained sand, interbedded with limestone with light chatter
30 lenses (<1/2") at 28.5-28.8"' and intermittent
116 throughout —
335
291 0.2 } SS-7 50/2.5 Limestone Fragments I
B (50/2.5") 33.5-33.7' - grayish orange to dusky yellowish brown, [
i (10YR 7/4 to 10YR 2/2), mild to moderate HCI
35 reaction, gravel-sized limestone fragments up 1-1/2"
66 ] diameter, sample includes 1/2" thick iron cemented
- lenses that have no HCI reaction ]
38.5
4 11 s8-8 28-35-50/1 ]
. 85/7" xtremely dense from 39.0-46.0', slow
- ( ) Ext ly d from 39.0-46.0, sl
- _39.6 | I— drilling with light to heavy rig chatter
40
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“ CH2MHILL

PROJECT NUMBER:

338884.FL

BORING NUMBER:

A-01

SHEET 2 OF 9

SOIL BORING LOG

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

LOCATION : 1723879.2 N, 457603.8 E (NAD83)

ELEVATION : 41.6 ft (NAVD88)

DRILLING CONTRACTOR : Universal Engineering Sciences, Jacksonville, FL; Driller: B. Truitt; Cathead Operator: B. Crews

DRILLING METHOD AND EQUIPMENT : Dietrich D-50 S/N 232, mud rotary, cathead, NWJ rods, 6 tri-cone bit

ORIENTATION : Vertical

WATER LEVELS : 2 ft bgs on 03/15/07 START : 3/14/2007 END : 3/21/2007 LOGGER : R. Bitely
STANDARD SOIL DESCRIPTION o COMMENTS
Z2€ [SAMPLE INTERVAL (1) PENETRATION Q
52z 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 2 DRILLING FLUID LOSS, TESTS, AND
I o H#TYPE 6"-6"-6" CONSISTENCY, SOIL STRUCTURE, MINERALOGY E INSTRUMENTATION
Sam N) _ »
21.6 Sandy Silt (ML)
B 18.5-19.75' - very pale orange, (10YR 8/2), moist, E
i hard, nonplastic, rapid dilatancy, mild to moderate
HCI reaction, 35-40% very fine to fine grained sand,
e all carbonate derived E
235
Sandy Silt With Limestone Fragments (ML)
N 24 23.5-25.0' - grayish orange, (10YR 7/4), wet, hard, E
17-24-31
i 1.5 S8-5 (55) nonplastic, rapid dilatancy, moderate to strong HCI
25 250 reaction, 20% fine to coarse gravel, limestone
166 : fragments are extremely weak rock (R0); similar to
s \18.5-19.75' /]
285
34-50/3.5 Sandy Silt With Limestone Fragments (ML) | | | Slow advancement rate from 28.5-33.5' with
T 293 0.8 $S-6 (84/9.5") 28.5-29.25' - Same as 23.5-25.0' except 40% fineto 4 several dense lenses <0.5' thick, associated
i - medium grained sand, interbedded with limestone with light chatter
30 lenses (<1/2") at 28.5-28.8"' and intermittent
161 throughout —
33.5
291 0.2 | SS7 50/2.5 Limestone Fragments I
B (50/2.5") 33.5-33.7" - grayish orange to dusky yellowish brown, [
i (10YR 7/4 to 10YR 2/2), mild to moderate HCI
35 reaction, gravel-sized limestone fragments up 1-1/2"
6.6 1 diameter, sample includes 1/2" thick iron cemented  |—
- lenses that have no HCI reaction ]
38.5
4 11 s5-8 28-35-50/1 ]
. (85/7") Extremely dense from 39.0-46.0", slow
- 396 | I— drilling with light to heavy rig chatter
40
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“ CH2MHILL

PROJECT NUMBER:

338884.FL

BORING NUMBER:

A-01 SHEET 3 OF 9

SOIL BORING LOG

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

LOCATION : 1723879.2 N, 457603.8 E (NAD83)

ELEVATION : 41.6 ft (NAVD88)

DRILLING CONTRACTOR : Universal Engineering Sciences, Jacksonville, FL; Driller: B. Truitt; Cathead Operator: B. Crews

DRILLING METHOD AND EQUIPMENT : Dietrich D-50 S/N 232, mud rotary, cathead, NWJ rods, 6 tri-cone bit

ORIENTATION : Vertical

WATER LEVELS : 2 ft bgs on 03/15/07 START : 3/14/2007 END : 3/21/2007 LOGGER : R. Bitely
coo STANDARD SOIL DESCRIPTION o COMMENTS
3ZE | SAMPLE INTERVAL (ft PENETRATION Q
52z 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
Sam N _ 2
1.6 Sandy Silt With Limestone Fragments (ML)
B 38.5-39.58' - olive gray to light olive gray, (5Y 3/2 to E
i 5Y 5/2), wet, hard, low to medium plasticity, slow to |
rapid dilatancy, moderate to strong HCI reaction, 35%
— fine to coarse grain sand, trace organic content, e
| limestone interbeds at 38.5-38.7' and intermittently
throughout
43.5
43.8 0.3 SS-9 50/3 Limestone Fragments [
B (50/3") 43.5-43.75' - light olive gray, (5Y 6/1), mild HCI 1
i reaction, very fine to fine gravel, up to 3/4"x1/2" ]
45| ]
-3.4
48.5 Silty Sand (SM) JII1] Split spoon sample SS-10 actually advanced
] 03 |ss10]| 28502 48.5-48.8' - yellowish gray, (5Y 8/1), wet, very dense, 48.5-49.2
(78/8") 30% fines, nonplastic, mild to moderate HCI reaction,
- fine to medium grained sand, 10% gravel-sized -
50_| limestone fragments ]
-8.4 Begin Rock Coring at 49.0 ft bgs
B See the next sheet for the rock core log E
55 | ]
-13.4
60
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‘ CH2MHILL

PROJECT NUMBER:

338884.FL

BORING NUMBER:

A-01

SHEET 4 OF 9

ROCK CORE LOG

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

LOCATION : 1723879.2 N, 457603.8 E (NAD83)

ELEVATION : 41.6 ft (NAVD88)

DRILLING CONTRACTOR : Universal Engineering Sciences, Jacksonville, FL; Driller: B. Truitt; Cathead Operator: B. Crews

CORING METHOD AND EQUIPMENT : Dietrich D-50 S/N 232, mud rotary, NQ tools, NW/HW casing

ORIENTATION : Vertical

WATER LEVELS : 2 ft bgs on 03/15/07 START : 3/14/2007 END : 3/21/2007 LOGGER : R. Bitely
> . DISCONTINUITIES o LITHOLOGY COMMENTS
o a¥ o
9%z> Lz ] DESCRIPTION 2
a2z | zZz | _ |8 o ROCK TYPE, COLOR, SIZE AND DEPTH OF CASING,
ol | S:F | §1%9 = MINERALOGY, TEXTURE, FLUID LOSS, CORING RATE AND
I << == < [FO DEPTH, TYPE, ORIENTATION, ROUGHNESS, Q WEATHERING, HARDNESS, f
FuS wono o |ok @ SMOOTHNESS, CAVING ROD
0o >0 o | zx PLANARITY, INFILLING MATERIAL AND = AND ROCK MASS DROPS. TEST I?\;ESULTS ETC
42| guy | EW| THICKNESS, SURFACE STAINING, AND TIGHTNESS | & CHARACTERISTICS ' BT
44.8 0 | [ | Limestone Switch to NQ rock coring
— , - 49.0-51.2' - dark yellowish brown, tooling at 49.0', drive HW B
50 | R1-NQ 10 49.55-49.65, 50.2-50.3' - Fracture zone (2), | [T | (10YR 4/2), fine grained, extremely casing to 49', seat casing
-84 251 | 42 rough, undulating, with 1" openings | Weak to very weak (RO to R1), voids in <6" rock, flush casing
B 88% \ ; - (<3/16") over 70% of surface except with 3-7/8" tricone bit 1
i ° 2 fc?ugf\ ul;}/ldeﬂ;?igg:atljggial%c/)‘rrfracture, 40 deg, [T | from 49.65-50.2' where voids R1: 5 minutes |
’ . . . < " <209
515 NR| 5075, 509 - Bedding plane or mechanical | - {300 SR HC ST over ]
break (2), <10 deg, rough, undulating, open <15% of surface. trace organics
_ 0 <1/2" I' 0 g , i
No Recovery 51.2-51.5'
B 1T Limestone E
| 2 51.5-56.4' - moderate yellowish i
53.0' - Mechanical break or fracture, <10 deg, brO\(l;/n, (t1 OtYRt5/4), E'né graintgd,
rough, stepped to undulating, tight - Mmoderate to strong reaction, 1
R2-NQ g, i 9. 19 [ T] very weak to weak (R1 to R2), voids
— 5ft | 82| 0 53.8' - Mechanical break or fracture, <10 deg, - (< " 200 B
. : ) (<3/16") over 60-80% of surface, few
98% rough, undulating, tight at fracture with [T cavities <1-1/2"x1" concentrated at i
associated cavity ) i
15;34— 2 54.4' - Mechanical break i I . 53.8', fossiliferous —]
e 55.0, 55.1' - Fractures, 35 deg, rough, T
_ 5 undulating, tight i R2: 10 minutes ]
. . . T E
| SRsE s Mechacabroakortres, I ovory 564565 L
i >10 56.5-56._8‘ - Fracture"zope, rough, undulating, | Limestone ground surface at 17:30 i
gravel-sized (<1-1/2"x1"), open [ T| 56.5-60.4' - pale yellowish brown, end drilling on 03/14/07
b 57.0, 57.3, 57.5' - Fractures (3), 50-90 deg, -~ (10YR 6/2), fine grained, very weak 7
i 2 s_mooth, undulating, intersecting fractures, I_ to medium strong (R1 to R3), voids i
tight (<3/16") over 85% of surface, Water level at 2' below
R3-NQ fossiliferous, trace organics, ground surface on E
| 5f | 48 | 3 58.7, 58.85, 59.5' - Bedding plane or [ T | extremely weak rock (RO) zones at 03/15/07 07:30 |
78% mechanical break (3), smooth, undulating, 56.5-56.8', 58.7', 58.85', 59.5',
R tight [ T} 59.75-60.0' E
60__| >10 58.95' - Mechanical break ] | _
-18.4 59875|-€ti_0.0' - Fraclture Zofne, rougth, [T
B undulating, gravel-sized fragments No Recovery 60.4-61.5' . h 1
| nr|  <t"diameter, open J__ ry R3: 16 minutes |
[ T
61.5 61.3' - Bedding plane or mechanical break, L B
i bedding planes, tight [T 1 (10YR6/2), very fine to fine grainéd, |
weak to medium strong (R2 to R3),
- 1 [T} voids (<3/16") over 60-80% of .
63.15' - Bedding plane, horizontal, rough, Tt surface at 61.5-61.9', 62.5-62.8', |
R4-NQ undulating, tight 63.5-65.1' and 65.4-66.3', organic
- 5ft | 98 | O 63.5, 63.7, 63.95, 64.0, 64.05, 64.4, 64.45, 1T material as <1/4" thick laminations at B
99% 65.2' - Mechanical break (8) 63.0-65.2' over 20% of surface; very |
weak rock (R1) at 62.7-63.1',
B 0 —I 1 65.0-65.5'and 66.3, bioturbated with —
B I_ some secondary infilling at 65.5-66.3' i
| ] I_ R4: 8 minutes |
66.5
NR L+ No Recovery 66.45-66.5' T
_ 3 66.7, 67.5, 68.2, 68.5, 70.2, 70.3, 70.55' - 1t i
Mechanical break or bedding plane (7), <10
- deg, rough, undulating, <1/4" openings T R
B 2 67.3' - Fracture, 70 deg and vertical, rough, i | |
stepped to undulating, tight [ T Dr_iIIer's F\’_emark: Slight
R5-NQ I— fluid loss in zone 1
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‘ CH2MHILL

PROJECT NUMBER:

338884.FL

A-01

BORING NUMBER:

SHEET 5 OF 9

ROCK CORE LOG

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

LOCATION : 1723879.2 N, 457603.8 E (NAD83)

ELEVATION : 41.6 ft (NAVD88)

DRILLING CONTRACTOR : Universal Engineering Sciences, Jacksonville, FL; Driller: B. Truitt; Cathead Operator: B. Crews

CORING METHOD AND EQUIPMENT : Dietrich D-50 S/N 232, mud rotary, NQ tools, NW/HW casing

ORIENTATION : Vertical

WATER LEVELS : 2 ft bgs on 03/15/07 START : 3/14/2007 END : 3/21/2007 LOGGER : R. Bitely
> . DISCONTINUITIES o LITHOLOGY COMMENTS
2g o o}
23z | 2%z e DESCRIPTION o ROCK TYPE, COLOR, SIZE AND DEPTH OF CASING
282 | 2rd | £]%9 = MINERALOGY, TEXTURE, FLUID LOSS, CORING RATE AND
I3 wk 8 o 5 8 DEPTH, TYPE, ORIENTATION, ROUGHNESS, 8 WEATHERING, HARDNESS, SMOOTHN’ESS CAVING ROD
b ﬁ 74 g O o | zx PLANARITY, INFILLING MATERIAL AND = AND ROCK MASS DROPS. TEST IR;ESULTS ETC
Wod | SUl | g |Z&| THICKNESS, SURFACE STAINING, AND TIGHTNESS | & CHARACTERISTICS : (BT
952 L} oz 10 | | | Limestone
70 7] ’ 69.45' - Fracture, 60 deg, smooth, undulating, || ?160%;16/12)- ’\)/erey)fliilcleommggginr{ed
284 3 tight ] T [ very weak to weak (R1 to R2), voids ]
B s - up to 3/16" over 80% of surface, R5: 7 minutes
i 1 [ T | fossiliferous, trace laminated )
organics, very weak rock to weak
715 NR IT1 rockat66.567.0'and 70.0-71.1',
medium strong rock (R3) at
1 1 1L} 69.0-70.0
b 72.35' - Bedding plane, <10 deg, rough, 1T NoRecovery71.1-71.5'
i 5 undulating, 1/4" soil seam infill, open 1/2" |7-|1mse;é°ge | lowish b
72.6, 72.85, 72.95' - Bedding plane or -5-76.3' - pale yellowish brown,
el | oogiemieac o) <todes an, g (8 ey e e gared
i undulating, tig ] | ) ) ,
95650 502 73.7' - Mechanical break or bedding plane, T 71.5-72.3, 72.7-73.7, and 74.2-74.7
15 deg, rough, undulating, open 1/4" 4+ with VO'QS (<3/16") over 80% of
75_| 3 | 74.1'-Mechanical break or bedding plane, 7] surface; extremely weak (R0) to very ]
-334 horizontal, smooth, undulating, 1/4" infill, - \;ng-;k;f;) aFt;2-3_'d72-(73?/l?g")
- open 1/4" - = (-74.2" with voids (< over . .
| 5 | 748-752and755-76.0'- Clay seams (2), |- | 30% of surface; extremely weak (R0) | R6:7 minutes
765 smooth, undulating, extremely weak rock [T t704 V;F%IGV\E)eakll(fR” 'Inlferbeds from
. NR ] | .7-76.0"; all fossiliferous
) (R0) zones [ T1" No Recovery 76.3-76.5'
_ 77.0, 77.3' - Fractures (2), 60 deg and 50-90 [ | Limestone )
i ; ; ] | 76.5-79.5' - moderate yellowish
deg, rough, stepped to undulating, tight | brown to very light gray, (10YR 5/4 to
1 3| 77.9578.15,78.3' - Fractures (3), <10deg, || N8). very fine tofine grained, weak to  { 43/50/2007 set NW casing
R7NG rough, stepped to undulating, tight Sxigélr;n;ljt‘:voggk(goﬁf\?g};fsapé to 80" to free NQ tooling
i " 78.65-79.0' - Fracture zone, rough, stepped ] | ;
7572}0 28 (X101 4 undulating, dissolution zone, angular to E (7'315)"7%02? ;g;_;gg :23 03/21/2007 continue rock
| ootz egment < [} reemens oot vode o, [] SRS b
-384 | 79.2' - Fracture, vertical, smooth, undulating, —|-— | fessiliferous (molds, casts); circulation with NW casing |
i tight | | || 78.3-79.0" - >90% voids <3/16", at 80' below ground
NR| 79:35, 79.5' - Fractures (2), rough, - ﬁ%ﬁlgoﬁ;;:'jiri%sz%%g 12'x1/47, surface ’
N undulating, silt and/or clay sized infilling, tight | T | ; H " R7: 10 minutes
81.5 79.5-79.65' - Clay seam, 4-1/2" silt and/or J 7} ||79:0-79.5' - <20% voids <3/16",
clay sized infilling, Elastic Silt (MH) to Lean [ T] |medium strong rock (R3)
7] >10]  clay (CL), moderate plasticity, low dilatancy, 'I' Lean Clay - Elastic Silt (CL-ML)
. Strong HCI reaction ] | 795-7985 - medium p|aSt.|C|ty, slow
0 79.85' - Bedding plane, smooth, undulating, 7] dilatancy, strong HClI reaction
T tight No Recovery 80.35-81.5"
81.5-81.7' - Fracture zone, rough, undulating, J T | Limestone
R8-NQ gravel sized fragments <1/2" diameter, 81.5-86.0' - pale yellowish brown to
7] 950£t 76| 1 angular to subangular 1L} moderate yellowish brown, (10YR 6/2
% 82.25' - Fracture, 0-40 deg, rough, 1Tt to 10YR 5/4), very fine to fine
85 undulating, open <1" grained, mild to moderate HCI
4374 ] >10| 83.6' - Bedding plane, <10 deg, rough, reaction, weak to medium strong (R2 SC-1 collected at 84.95- —
i undulating, tight ] | to R3), voids (<3/16") over 60-80% of 86.0'
0 84.0' - Mechanical break | T | surface at 81.5-83.0' and 84.5-86.0', R8: 9 minutes
T 84.65-84.8' - Fracture zone, horizontal and 1 - fossiliferous (molds <1/2"x1/4"),
86.5 NR} 20 deg, rough, undulating, fragmented rock, T dissolution cavities up to 2"x1/2" at
angular gravel sized fragments <1"diameter, T 82.3', 84.65-84.8', 84.9-85.15' and
b >10| open<2" 1 - 85.6-86.65'
B 84.95' - Mechanical break, rough, undulating, 11t
open <1/2"
- 0 86.75-86.95' - Fracture zone, rough, 11T
undulating, angular gravel sized fragments | |
R9-NQ <1-1/2" diameter, 2-1/2" open [T
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‘ CH2MHILL

PROJECT NUMBER:

338884.FL

BORING NUMBER:

A-01

SHEET 6 OF 9

ROCK CORE LOG

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

LOCATION : 1723879.2 N, 457603.8 E (NAD83)

ELEVATION : 41.6 ft (NAVD88)

DRILLING CONTRACTOR : Universal Engineering Sciences, Jacksonville, FL; Driller: B. Truitt; Cathead Operator: B. Crews

CORING METHOD AND EQUIPMENT : Dietrich D-50 S/N 232, mud rotary, NQ tools, NW/HW casing

ORIENTATION : Vertical

WATER LEVELS : 2 ft bgs on 03/15/07 START : 3/14/2007 END : 3/21/2007 LOGGER : R. Bitely
Js e
. DISCONTINUITIES o LITHOLOGY COMMENTS
g g = el 2 DESCRIPTION 3 ROCK TYPE, COLOR
nwd| Z3z | - |¥5 0 : : SIZE AND DEPTH OF CASING,
ol | S:F | §1%9 = MINERALOGY, TEXTURE, FLUID LOSS, CORING RATE AND
I3 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 I?\;ESULTS ETC
42| guy | EW| THICKNESS, SURFACE STAINING, AND TIGHTNESS | & CHARACTERISTICS ' BT
5 Et_'Bb 1 89.0' - Bedding plane, <10 deg, rough, | [ | Limestone
— 98% undulating, open 1/4" - 83.0-84.5' - mild to moderate HCI B
90_ | 0 ] [ 1] | reaction, mottled with zones of _
-48.4 1] bioturbation having a secondary infill
B - of a very fine, medium strong rock R9: 11 minut E
1 2 [T1 (R3)matrix, voids (<3/16") over 30% - 11 minutes |
90.95' - Bedding plane, horizontal, smooth, of surface, secondary infilling of
915 NR] undulating, open <1/4" | T} bioturbated zone consisting of i
91.25' - Mechanical break or bedding plane, 20-30% of surface, trace fossil molds
N 1 15 deg, rough, undulating, tight Hl g No Recovery 86.0-86.5' h
. 91.6' - Bedding plane, horizontal, smooth, 1T Limestone 1
undulating, tight 86.5-87.05' - moderate yellowish
T 0 92.9' - Mechanical break brown to very light gray, (10YR 4/2 to T
L N8), very fine to fine grained, ]
R10-NQ i [ T] extremely weak to very weak (RO to
. 5? 82| 3 93.85-93.95' - Fracture zone, rough," - R1), grayish blue mottling (5PB 5/2), h
98% undulating, 3 fractures, open <1-1/2 [T voids (3/16") over 60-80% of surface i
95 T from 84.5-86.0" and fossiliferous with
534 | 1 ] [~ trace organics ]
4 ' i | 87.05-89.15' - Same as 86.5-87.05' |
. ggh:z Fracture, 75 deg, smooth, undulating, - 1| oo ot orey ey and R10: 16 minutes
7] 95.85-95.9' - Clay seam, horizontal, smooth, ||~ grayish blue (5PB 5/2) mottling, voids ]
96.5 NR/| undulating, 3/4" clay infilling, Fat Clay (CH), 4} (3/16") over 50-60% of surface, .
| p medium gray (N5), moist, soft, high plasticity | fossiliferous (microfossils) i
96.05, 96.35' - Mechanical break or bedding T 89.15-90.7" - fine grained, very weak
- plane (2), <10 deg, rough, undulating, tight | (R1), voids (<3/16") over 30-50% of i
) 96.85, 97.55' - Bedding plane, <10 deg, [T gtén;agﬁ, Fogerately f%%sglfg;ogg
1 rough, undulating, tight B -1-91.4" - 5ame as ¢b.5-o/. ~ . ]
97.05, 99.0, 99.75, 101.05, 101.4'- except no mottlng oo collected at 98.05- ]
R11-NQ Mechanical break (5) T N_o Recovery 91.4-91.5 ’
b 1gof§/ %[0 98.0' - smooth, undulating, <1/2" silt and/or B '5'1"}?3:3"2" dorate vellowish ]
i o clay sized infillin | 91.5-96.4" - moderate yellowis i
100 Y 9 [ L] brown to yellowish gray, (10YR 5/4 to
5841 0 —L_L|—5Y 7/2), very fine to fine grained, —
T extremely weak to weak (RO to R2) ]
[ [ | 91.55-91.85' - fine grained, very R11: 8 minutes
B 0 - weak (R1), voids (<3/16") over 1
101.5 I_ 30-50% of surface, fossiliferous i
101.55, 102.65, 103.75' - Bedding plane or 1] 91.85-94.6' - moderate HCl reaction,
R 1 fractures (3), horizontal, smooth, undulating, - - VO#S (<311 Gd) 0Vte|r 6f0'80.|¢ of h
| tight surface, moderately fossiliferous i
9 (molds up to 1/2" x 1/4"), few cavities
— 1 [T} <1/2" diameter, trace organics B
94.6-96.4' - strong HCI reaction,
R12-NQ Hl g gradual transition to >30% voids up T
— - to 1/16", 1/4" diameter cavity with E
o 18| 1| 1040, 104.85 - Mechanical break [T medium light ray (N6) lay infil
N No Recovery 96.4-96.5' T
(13%5_ 0 —] L Limestone —
-63.4 [T| 96.5-101.5' - yellowish gray, (5Y 7/2),
] 105.5-105.6' - Fracture zone, rough, I_ very fine to fine grained, strong HCI R12: 3 minutes )
1 >10|  undulating, gravel sized fragments, <1" . reaclt(lczgoetxtrs%ely \{\éea(k t§>/1v6er)y .
106.5 diameter wea 0 R1), voids (<3/16") over
NR (L1 70-80% of surface, moderately T
. 0 | [ | fossiliferous (molds <1/2"x1/4"), trace -
organics; 1/2" silt seam at 98.0', slow
T [ T | tofast dilatancy, low plasticity, T
i 1 TT carbonate material ]
R13-NQ T ’
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PROJECT NUMBER:

338884.FL

BORING NUMBER:

A-01

SHEET 7 OF 9

ROCK CORE LOG

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

LOCATION : 1723879.2 N, 457603.8 E (NAD83)

ELEVATION : 41.6 ft (NAVD88)

DRILLING CONTRACTOR : Universal Engineering Sciences, Jacksonville, FL; Driller: B. Truitt; Cathead Operator: B. Crews

CORING METHOD AND EQUIPMENT : Dietrich D-50 S/N 232, mud rotary, NQ tools, NW/HW casing

ORIENTATION : Vertical

WATER LEVELS : 2 ft bgs on 03/15/07 START : 3/14/2007 END : 3/21/2007 LOGGER : R. Bitely
gs e
> . DISCONTINUITIES o LITHOLOGY COMMENTS
SE o o)
czZ 25 @ DESCRIPTION =
oz | zZz | _ |8 o ROCK TYPE, COLOR, SIZE AND DEPTH OF CASING,
ol | S:F | §1%9 = MINERALOGY, TEXTURE, FLUID LOSS, CORING RATE AND
I3 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
18075/ 0] 4 108.65' - Fracture, 75 deg, smooth, | [ | Limestone
B ° undulating, tight — - 101.5-106.3' - yellowish gray, (5Y 1
110 | 4 109.1, 109.15, 109.25' - Fractures (3), 90, 30, _I_ 712), very fine to fine grained, strong _
-68.4 50 deg, smooth to rough, undulating, 1] HClI reaction, extremely weak to very
B intersecting fractures from 108.7-109.5' E - weak (RO to R1), voids (<1/16") over R13: 10 minut E
i 3 109.65' - Fractures, 65 deg and 70 deg, T | 50% of surface, few cavities up to - 10 minutes i
115 rough, undulating, tight 1/2"x1/4", poorly to moderately
: 110" - Fracture, 75-85 deg, rough, undulating, - T} fossiliferous; 105.6-106.05' weak B
tight, intersecting rock (R2) zone, voids (<3/16") over
1 0 110.5-110.65' - Fracture zone, 50 deg and 70 1 70% of surface, moderately T
- deg, rough, undulating, open <1-1/2" 11T fossiliferous, moderate HCI reaction B
at 105.6-106.05'
. 0 No Recovery 106.3-106.5' 1
113.35, 114.0, 114.2, 1152, 116.25, 116.5'- || Limestone :
R14-NQ . : ' ' ' [ T] 106.5-111.5' - moderate yellowish
Mechanical break (6 : - yellowl
B 5f£ 100 0 © 7] [~ brown to yellowish gray, (10YR 5/4 to SC-3 collected at 114.2- T
- 100% 111 5Y 7/2), very fine to fine grained, 115.2' _
115 T strong HClI reaction, very weak (R1),
7347 0 11 voids (<3/16") over 60-80% of ]
i J T} surface, moderately to highly . ]
fossiliferous (molds <1/4" diameter) R14: 7 minutes
T 0 1L concentrated at 106.5-107.7' and ]
116.5 1+t 110.0-110.3', surface iron staining at |
1 116.6' - Bedding plane, horizontal, smooth, 1(1)6152111%758 an(ﬁ 10_9-;]5' (5v
N undulating, tight ] B .5-116.5' - yellowish gray, 1
i _I_ 7/2), very fine to fine grained, strong ]
[ T ] HClreaction, very weak (R1), 40%
N 0 ] - voids to <1/16", poorly to moderately 1
fossiliferous (molds <1/16"), iron i
R15-NQ staining at 113.8', 114.6' and 115.7'
N 9572} 92| 0 118.85, 119.85' - Mechanical break (2) S HE S 116.5-119.0' - yellowish gray, (5Y 1
i o | | 7/2), very fine to fine grained, strong ]
120 [ L HCI reaction, very weak to weak (R1
7841 0 —_[ | to R2), voids (<3/16") over 60% of —
T surface, poorly to moderately ]
120.5-120.6' - Fracture zone, 25 deg and [ [ | fossiliferous (molds <1/2"x1/4") R15: 9 minutes
— 2 horizontal, rough, undulating, intersecting, - T - 119.0-121.35' - Same as B
121.5 open <1" ] | 116.5-119.0" except 80% voids up to |
NR T 3_/16", few qavities up 'to 1/2"
7 1 121.9' - Bedding plane, horizontal, smooth, '_l_' c<1|1a/g1"e)ter, highly fossiliferous (molds b
| undulating, tight i
9. 19 No Recovery 121.35-121.5'
B 0 4T} Limestone E
121.5-122.65' - Same as
RI6NQ 1Lt 119.0-12135 7
. 5f | 84| 0 11T 122.65-124.0' - pale yellowish brown, .
100% (10YR 6/2), very fine to fine grained,
N very weak (R1), voids (<1/16") over T
é%f’_ 0 — L >50% of surface, poorly fossiliferous —]
-83.4 [ T] (molds up to 1/4" diameter), few
N ] [~ cavities up to 1/2"x1/4" R16: 6 minutes T
- >10| 125.75-126.5' - Fracture zone, rough, JT1 12401265 - Same as g
126.5 undulating, gravel sized fragments <3"x1-1/2" inni ;%126?5-12468‘ ggoc/epgcvoirc;s up to i
over 60-80% of surface,
i 2 4T} extremely weak rock (RO), highly ]
- 127.25, 127.45, 127.7, 131.3' - Bedding o} Tossliferous below 125,75, friable ]
plane, horizontal, smooth, undulating, tight
- 1 - I - .
R17-NG 128.7. 129.0' - Mechanical break (2) o
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“ CH2MHILL

PROJECT NUMBER:

338884.FL

BORING NUMBER:

A-01

SHEET 8 OF 9

ROCK CORE LOG

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

LOCATION : 1723879.2 N, 457603.8 E (NAD83)

ELEVATION : 41.6 ft (NAVD88)

DRILLING CONTRACTOR : Universal Engineering Sciences, Jacksonville, FL; Driller: B. Truitt; Cathead Operator: B. Crews

CORING METHOD AND EQUIPMENT : Dietrich D-50 S/N 232, mud rotary, NQ tools, NW/HW casing

ORIENTATION : Vertical

WATER LEVELS : 2 ft bgs on 03/15/07 START : 3/14/2007 END : 3/21/2007 LOGGER : R. Bitely
> . DISCONTINUITIES o LITHOLOGY COMMENTS
o a¥ o
ez> =T 0 DESCRIPTION 3
J<z > w ROCK TYPE, COLOR,
858 | 238 | 225 S| ResROCVROGURe | SEEmoDERIOroine
Iz 2 wk 8 = |EQ DEPTH, TYPE, ORIENTATION, ROUGHNESS, 8 WEATHERING, HARDNESS, SMOOTHNESS. CAVING ROD
Fea| z90 S |2 PLANARITY, INFILLING MATERIAL AND s AND ROCK MASS DROPS. TEST RESULTS. ETG
42| guy « | EW| THICKNESS, SURFACE STAINING, AND TIGHTNESS | & CHARACTERISTICS ' PR
oft 1o 0 | | | Limestone
— 100% 4} 126.5-131.5' - yellowish gray, (5Y .
130 | 0 ] [ 1] | 7/2), very fine to fine grained, strong _
-88.4 1] HCI reaction, very weak to weak (R1
B E - to R2), voids (<3/16") over 60% of R17: 5 minut 1
i 1 [T | surface, poorly to moderately - O minutes i
fossiliferous, few cavities <1/2"
131.5 4T} diameter, trace secondary infill of B
| 0 i | cavities, laminated bedding at 127.2', i
[T} 127.85'and 128.95'
B - - 131.5-136.5' - yellowish gray, (5Y g
1 0 EE 7/2), very fine to fine grained, very ?&%Pollected at 133.05- )
133.05, 134.0, 135.2' - Mechanical break (3) weak to 3?%‘2?”:/3}52”335?&,tgvzf)’ '
R18-NQ 1] 40% of sur-'face, poorly fossiliferous
E 5ft | 100| 0 11 21/2" gi . B
H (molds <1/2" diameter);
4 100% I 432.95-136.5 - voids up to 3/16" over i
135 T 70% of surface, highly fossiliferous
934 | 0 ] [ (molds <1/2"), molds over 30-50% ]
i J T} surface ]
R18: 10 minutes
— 0 . I = -
136.5 1 i
[ T1 136.5-141.2' - yellowish gray to light
B 1 TT olive gray, (5Y 7/2 to 5Y 5/2), very 1
i ] | fine to fine grained, strong HCI i
137.5' - Bedding plane, horizontal, smooth, 1] reaction, very weak to medium
1 2 undulating, tight — - strong (R1 to R3), laminated 1
138.05, 138.45, 138.6' - Bedding plane, <10 bedding, 30-60% voids up to 3/16", i
R159-flt\lQ o | 1 deg, rough, undulating, tight T E)oolrljy t21r?20"d(1a;2't'()aly fc;fssiliferous
E E - (molds X , surface iron E
94% T staining at 136.7', 137.7', 138.2',
140 1 7] [~ 139.1'and 140.5', laminated ]
-98.4 ] 0 — T} throughout ]
_ >10 [ | R19: 8 minutes ]
T 140.9-141.2' - Fracture zone, rough, 'I' T
141.5 NR |  undulating, gravel sized fragments <2" 1 NoRecovery 141.2-141.5' _
diameter Limestone
. >10|  141.6-142.0' - Bedding plane (>10), <10 deg, ++ 141.5-145.0' - moderate yellowish T
| smooth to rough, undulating, open <1/4" [ T] brown to yellowish gray, (10YR 5/4 to i
142.0-142.65' - Fracture zone, rough, T 5Y 7/2), very fine to fine grained,
h >10| undulating, angular gravel-sized fragments ] - 141.5-142.0' - moderate yellowish 1
<1-1/2" diameter | | brown, very weak to weak rock |
R20-NQ 142.9, 143.3, 143.65, 144.15, 144.25, 144.5, [ L (R1-R2), voids (<3/16") over 70% of
— 5 zt 23| 4 144.7' - Fractures (8), <10 deg, rough, 11| surface, moderately fossiliferous, 1
i 70% undulating, <1/2" openings trace organics, trace laminated i
: bedding; i
-11(;1357 >10 144.7-145.0' - Fracture zone, rough, | | 142.0-145.0' - voids up to 3/16" over Core barrel malfu'nctlon ]
'_ undulating ] 50% of surface, medium strong rock from 144.7-145.0' due fo ]
NR | (R9), highly fossiliferous (molds rock fragments wedged in
- s - <1"x1/2"), cavities <1.5"x1", several bit . . B
1465 1] cavities with secondary mineral infill, R20: 10 minutes |
\ : heavily bioturbated
146.6' - Bedding plane, <10 deg, rough, .
- 2 undulating, open <1/4" 4TV} NoRecovery 145.0-146.5 |
_ 146.8, 147.8' - Bedding plane (2), horizontal, 11F i
smooth, undulating, tight
- 1 - I - .
R21-NQ T ’
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“ CH2MHILL

PROJECT NUMBER:

338884.FL

BORING NUMBER:

A-01

SHEET 9 OF 9

ROCK CORE LOG

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

LOCATION : 1723879.2 N, 457603.8 E (NAD83)

ELEVATION : 41.6 ft (NAVD88)

DRILLING CONTRACTOR : Universal Engineering Sciences, Jacksonville, FL; Driller: B. Truitt; Cathead Operator: B. Crews

CORING METHOD AND EQUIPMENT : Dietrich D-50 S/N 232, mud rotary, NQ tools, NW/HW casing

ORIENTATION : Vertical

WATER LEVELS : 2 f

bgs on 03/15/07

START : 3/14/2007

END : 3/21/20:

07 LOGGER : R. Bitely

DEPTH BELOW
SURFACE AND
ELEVATION (ft)

DISCONTINUITIES

LITHOLOGY

COMMENTS

CORE RUN,
LENGTH, AND
RECOVERY (%)

é RQD (%)

FRACTURES
PER FOOT

DESCRIPTION

DEPTH, TYPE, ORIENTATION, ROUGHNESS,
PLANARITY, INFILLING MATERIAL AND
THICKNESS, SURFACE STAINING, AND TIGHTNESS

ROCK TYPE, COLOR,
MINERALOGY, TEXTURE,
WEATHERING, HARDNESS,
AND ROCK MASS
CHARACTERISTICS

SIZE AND DEPTH OF CASING,
FLUID LOSS, CORING RATE AND
SMOOTHNESS, CAVING ROD
DROPS, TEST RESULTS, ETC.

&)
=
|

86%

151.5

=

155 |
1134

R22-NQ
100%

156.5

92

160_|
1184

R23-NQ
100%

161.5

92

148.95' - Bedding plane, horizontal, rough,
undulating, open <1/4"

151.85' - Bedding plane, horizontal, rough,
undulating, tight

153.45-153.55' - Clay seam or bedding
plane, horizontal, smooth, undulating, 5/8" silt
and/or clay sized infilling, tight

Limestone

- 146.5-150.8' - moderate yellowish

| brown to yellowish gray, (10YR 5/4 to
5Y 7/2), very fine to fine grained, mild

- to moderate HCI reaction, laminated

bedding, 146.5-148.9' - weak to

H H H _| H H I— SYMBOLIC LOG

medium strong rock (R2-R3), voids
- (<3/16") over 30% of surface, voids
increase to 80% from 148.3-148.9'
148.9-150.8' - very weak rock (R1),
- voids (up to 3/16") over 60% of
surface, moderately fossiliferous

(casts) concentrated at 148.9-150.0

= No Recovery 150.8-151.5"
Limestone

151.5-153.45' - Same as

L 11148.9-150.8' except very weak (R1)

Silty Sand (SM)

155.65, 156.35' - Bedding plane (2), <10 deg,
smooth, undulating, tight

156.7, 156.8, 156.9' - Bedding plane (3), <10
deg, smooth, undulating, tight

158.35, 158.6, 159.7' - Mechanical break (3)

160.65' - Bedding plane, <10 deg, smooth,
undulating, tight

153.45-153.55' - wet, loose, silt has
- |rapid dilatancy, 50% fine to medium
grained sand, calcareous, 1/4" thick
lense

- Limestone
153.55-156.5' - pale yellowish brown

to yellowish gray, (10YR 6/2 to 5Y
- 7/2), very fine to fine grained,
moderate to strong HCI reaction,
medium strong (R3), 50-70% voids
- up to 3/16", poorly to moderately
fossiliferous, laminated bedding

THHHAOA AR

concentrated at 155.0-156.5', few

- cavities <1/2"x1/4", 1 large
(3/4"x1/2") cavity at 156.4'

[ 156.5-161.5' - pale yellowish brown,
- (10YR 6/2), very fine to fine grained,
moderate to strong HCI reaction,

weak to very weak (R2 to R1), 60%
voids up to 3/16", moderately

fossiliferous (molds 3/4"x1/2"
diameter), trace organics, trace

L | secondary infill and silt-sized
carbonate material at 158.35-158.5'
and 160.5', medium strong rock (R3)
| |lense at 158.7-159.7", laminated
bedding at 156.5-156.9' and

- 1160.5-160.9'

- Bottom of Boring at 161.5 ft bgs on
| 3/21/2007

R21: 13 minutes

SC-5 collected 151.85-
152.8'

R22: 14 minutes

R23: 7 minutes

Water level at 5' below
ground surface on
3/21/2007 at 18:30
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PROJECT NUMBER:

338884.FL

BORING NUMBER:

A-02

SHEET 1 OF 13

SOIL BORING LOG

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

LOCATION : 1723946.2 N, 457608.0 E (NAD83)

ELEVATION : 41.6 ft (NAVD88)

DRILLING CONTRACTOR : Universal Engineering Sciences, Jacksonville, FL; Driller: B. Truitt; Cathead Operator: P. Buchler

DRILLING METHOD AND EQUIPMENT : Dietrich D-50 S/N 232, mud rotary, cathead, AWJ and NWJ rods, 6 tri-cone bit

ORIENTATION : Vertical

WATER LEVELS : 1.5 ft bgs on 03/22/07 START : 3/22/2007 END : 4/5/2007 LOGGER : R. Bitely
_ STANDARD SOIL DESCRIPTION o COMMENTS
Z2€ [SAMPLE INTERVAL (1) PENETRATION Q
52z 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
Bao (N) 2
41.6 0.0 Poorly Graded Sand With Organics (§P) — "Water level is based on Ground Water
B 2.2.4 0.0-0.2' - grayish black, (N2), moist, loose, very fine to Monitoring at LNP site (FSAR Table
i 1.1 SS8-1 (6) fine grained, no HCl reaction, sand is silica, trace 2.4.12.08)"
15 nonplastic fines, 20% fine organics Water level at 1.5' below ground surface
- Poorly Graded Sand (SP) SS-1 collected with hammer only, hammer
N 0.2-1.1' - medium light gray, (N6), moist, loose, very stem is AWJ rod, NWJ used below SS-1
fine to fine grained, sand is silica, trace nonplastic 6" tri-cone roller bit used with mud rotary to
— fines, 10% organics and roots open bore hole, rapid drilling from 0-10'
i below ground surface
5 5.0
36.6 Silty Sand (SM)
1 3-4-7 5.0-5.9' - light olive gray, (5Y 6/1), wet to moist,
i 09 | SS-2 (11) medium dense, slow dilatancy, no HCl reaction, fine
65 sand, 22% low plasticity fines /
10 10.0
316 | 103 | 0.3 | SS-3 50/3 Silt With Sand (ML) [TT} Extremely slow drilling rate 10.0-14.5'
— (50/3") 10.0-10.25' - dusky yellow, (5Y 6/4), wet, hard, low to
i medium plasticity, rapid dilatancy, mild to moderate
HCI reaction, 25% sand sized grains, trace iron-rich
— concretions at 10.25', carbonate material with some
| silica grains (possibly slough)
15 15.0 Rapid drilling 14.5-20"
26.6 Silt (ML)
h 21-30-25 15.0-16.3' - moderate yellow, (5Y 7/6), wet, hard,
i 1.3 S84 (55) nonplastic, rapid dilatancy, moderate HCI reaction,
165 14% fine to medium sand sized grains, carbonate
: derived
20
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“ CH2MHILL

PROJECT NUMBER:

338884.FL

BORING NUMBER:

A-02

SHEET 2 OF 13

SOIL BORING LOG

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

LOCATION : 1723946.2 N, 457608.0 E (NAD83)

ELEVATION : 41.6 ft (NAVD88)

DRILLING CONTRACTOR : Universal Engineering Sciences, Jacksonville, FL; Driller: B. Truitt; Cathead Operator: P. Buchler

DRILLING METHOD AND EQUIPMENT : Dietrich D-50 S/N 232, mud rotary, cathead, AWJ and NWJ rods, 6 tri-cone bit

ORIENTATION : Vertical

WATER LEVELS : 1.5 ft bgs on 03/22/07 START : 3/22/2007 END : 4/5/2007 LOGGER : R. Bitely
_ STANDARD SOIL DESCRIPTION o COMMENTS
Z2€ [SAMPLE INTERVAL (1) PENETRATION Q
SZz 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 8 DRILLING FLUID LOSS, TESTS, AND
I o H#TYPE 6"-6"-6" CONSISTENCY, SOIL STRUCTURE, MINERALOGY = INSTRUMENTATION
Bao (N) 2
21.6 208 0.1 SS-5 50/2.5 Limestone Fragments 3
- (50/2.5") 20.0-20.1" - grayish yellow, (5Y 8/4), mild HCI E - . ,
i reaction, rock fragments to 1/2" with 60% coverage of Slow drilling, trace light chatter 20-21
voids to 1/16" Rapid drilling with intermittent dense zones
B E 21-35'
25 25.0
16.6 | 254 04 | Ss-6 50/5 Silt With Interbedded Limestone Lenses (ML) 1]
B (50/5") 25.0-25.4' - dark yellowish orange, (10YR 6/6), wet, 3
i hard, nonplastic, rapid dilatancy, mild to moderate ]
HCI reaction, limestone lenses <1/2" thick, voids
B <1/16" over 70% of limestone surface B
30_[ 300 -
11.6 Silty Sand (SM) 1
— 10 s5.7 15-30-50/3 30.0-31.0' - dark yellowish orange, (10YR 6/6), wet, 111
i . (80/9") very dense, fine to coarse grained, moderate HCI ||
31.3 reaction, 49% nonplastic fines, 1" thick limestone
— lense at 30.4', few limestone lenses <1/4" thick e
i interbedded throughout, carbonate derived ]
35 35.0
6.6 15-50/2.5 Silty Sand (SM) 1]1] Moderate to heavy chatter increasing with
— 0.8 SS-8 (6511 5) 35.0-35.8' - Same as 30.0-31.0" except a few siltier 11| depth, moderate to slow drilling 35-40'
36.0 ) lenses <1/2" thick, no limestone lenses ]
40
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BORING NUMBER:

A-02

SHEET 3 OF 13

“ CH2MHILL

SOIL BORING LOG

PROJECT : Progress Energy Florida - COLA Investigation, Levy County Site  LOCATION : 1723946.2 N, 457608.0 E (NAD83)

ELEVATION : 41.6 ft (NAVD88) DRILLING CONTRACTOR : Universal Engineering Sciences, Jacksonville, FL; Driller: B. Truitt; Cathead Operator: P. Buchler

DRILLING METHOD AND EQUIPMENT : Dietrich D-50 S/N 232, mud rotary, cathead, AWJ and NWJ rods, 6 tri-cone bit ORIENTATION : Vertical

WATER LEVELS : 1.5 ft bgs on 03/22/07 START : 3/22/2007 END : 4/5/2007 LOGGER : R. Bitely
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
1.6 700 0.1 SS-9 50/1 Limestone Fragments § Drmng stops at 17:30 on 03/22/2007
- (50/1") 40.0-40.1' - yellowish gray to light olive gray, (5Y 7/2 ,
i to 5Y 5/2), moderate to mild HCI reaction, fragments Watgr/mud level 0.5' below ground surface
<1-1/2" X 1/2" in size at 07:30, 3/23/07
i Continue drilling from 40" with mud rotary
NW.J rod and 6" tri-cone bit at 08:00 on
- 03/23/2007
| Extremely slow drilling, light to moderate
chatter 40-44'
44.0-45.0' Drill rate increases slightly 40-44'
45 45.0
-3.4 Sandy Silt (ML) Rapid drill rate 45-55'
1 37-50-48 45.0-46.3' - light olive gray, (5Y 5/2), wet, hard,
i 1.3 |8S-10 (98) nonplastic, rapid dilatancy, mild to moderate HCI
465 reaction, 48% fine to coarse grained sand
50 50.0
-8.4 Sandy Silt With Gravel (ML)
B 12-24-30 50.0-51.3' - moderate olive brown, (5Y 4/4), wet, hard,
i 1.3 | SS-11 (54) nonplastic, rapid dilatancy, moderate to strong HCI
515 reaction, 30% sand sized grains, 20% gravel sized
- grains, few extremely weak (RO) rock limestone
| lenses <1/2" thick, carbonate derived /
55 55.0
-13.4 50-50/3 Sandy Silt With Gravel And Limestone (ML) HW casing set to 55', clean out casing with
1 s58 0.8 |Ss-12 (100/9") 55.0-55.5' - Same as 50.0-51.3' except moderate 3-7/8" tri-cone to 56'
i - yellowish brown, (10YR 5/4), limestone fragments
\<1—1/2" x 1/2" thick Rock coring begins at 56.5', no sampling
7 Silt (ML) from 56.0-56.5'
| 55.5-55.8' - moderate yellowish brown, (10YR 5/4),
wet, hard, nonplastic, rapid dilatancy, moderate to
N strong HCI reaction, 10-15% very fine to fine sand
| sized grains, carbonate derived
Begin Rock Coring at 56.5 ft bgs
T See the next sheet for the rock core log
60
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ROCK CORE LOG

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

LOCATION : 1723946.2 N, 457608.0 E (NAD83)

ELEVATION : 41.6 ft (NAVD88)

DRILLING CONTRACTOR : Universal Engineering Sciences, Jacksonville, FL; Driller: B. Truitt; Cathead Operator: P. Buchler

CORING METHOD AND EQUIPMENT : Dietrich D-50 S/N 232, mud rotary, NQ tools, HW casing

ORIENTATION : Vertical

WATER LEVELS : 1.5 ft bgs on 03/22/07

START : 3/22/2007

END : 4/5/2007

LOGGER : R. Bitely

> . DISCONTINUITIES o LITHOLOGY COMMENTS
SE od o]
0z> ZT [ DESCRIPTION p
oeg| 2%z | - | o ROCK TYPE, COLOR, SIZE AND DEPTH OF CASING,
ol | S:F | §1%9 = MINERALOGY, TEXTURE, FLUID LOSS, CORING RATE AND
I3 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
56.5 | | | Limestone
B 1 , ) - 56.5-60.8' - pale yellowish brown to 1
| 51/1 - Fracture, 30 deg, smooth, undulating, I_ moderate yellowish brown, (10YR 6/2 |
<1/4" open to 10YR 5/4), very fine to fine
- 1 I— grained, mild to moderate HCI E
\ [ T ] reaction, very weak to medium i
R1-NQ 58.35, 58.5, 58_.75 - Fra:ctures (3), <10 deg, strong (R1 to R3), voids (<3/16")
B 5ft | 74 | 2 rough', undulatmg, <1/4" open [ T} over 70% of rock surface from .
1 ee% 58.95' - Mechanical break | 56.5-58.2, voids (<3/16") variable |
60 [ 1] from trace to 50% of rock surface
Rrys 2 59.85' - Fracture (2), 60 deg and 30 deg, — | from 58.2-60.8', trace organics, —
- smooth, undulating, intersecting fractures moderately fossiliferous, few i
0 molds/casts <1/4", many molds/casts R1: 13 minutes
- - <3/16" E
615 NR [T 56.5-58.2; 58.9-60.5' - weak to
[~ medium strong (R2 to R3) ]
. 2 | 817 - Fracturs, <10 deg, rough, undulsting, [ T] 582-58.9; 60.5-60.8 - very weak i
<1/2" open R1
N 6?.1' - Fracture, 15 deg, rough, undulating, (1 gqo I)Qecovery 60.8-61.5' 1
_ <1" open | Limestone i
>10 ?Zh? - Fracture, 70 deg, smooth, undulating, % 61.5-66.0' - moderate HCI reaction,
19 [~ extremely weak to medium strong ]
R2-N ! ;
| 5 ﬁQ 76 | 1 6?.91)/5 Fracture, <10 deg, rough, undulating, T (RO to R3), trace organics |
o <1-1/2" open throughout, organic lense at 62.9'
90% 63.7' - Fracture, <10 deg, rough, undulating, I- <1-1/2" thick (laminated), voids T
65__| 9 <1" open ) __I1— (<3/16") over 70% of surface from _
-23.4 64.0‘, 64.5' - Mechanical break (2) ) [ T| 61.7-63.7', voids (<1/16") over 20%
B 64.7' - Fracture, <10 deg, rough, undulating, - of surface from 63.7-66.0", R2: 11 minut 1
0 tight moderately fossiliferous with molds - 11 minutes
665 NR| 65-35' - Fracture, <10 deg, smooth, <3/16", few cavities (1" x 1/2")
' undulating, tight [ T} 61.5-61.7; 62.9-63.7 - extremely -
i 0 11 weak to very weak (RO to R1) ]
61.7-62.9; 64.2-66.0' - weak to
N [ T medium strong (R2 to R3) 1
. 0 | 67.8,68.9,70.8,71.25 - Mechanical break - NO Recovery 66.0-66.3 .
R3-N “) - 66.5-71.4" - moderate yellowish 1
i 5'ﬁQ | 0o [ 1] | brown, (10YR 5/4), very fine to fine i
98% [T grained, moderate HCI reaction, very
° - weak to medium strong (R1 to R3), 1
70__| 0 [ T ] trace laminated bedding, trace ]
-28.4 organics, voids (<3/16") variable for
B [ T} 0-50% of rock surface, poorly . ) E
fossiliferous R3: 12 minutes
4 0 T i
66.5-68.4, 70.0-71.5' - very weak
71.5 NR I L (R1) i
68.4-70.0' - weak to medium strong
. 0 (R2 to R3) 1
- | | _\ No Recovery 71.4-71.5' _
, . Limestone
B 0 72.85' - Fracture, 65 deg, rough, undulating, — |l 71.5-72.3' - pale yellowish brown to SC-1 collected at 72.9- 1
tight [T} | moderate yellowish brown, (10YR 6/2 || | 74.0' i
R4-NQ to 10YR 5/4), very fine to fine
7 9553 84 | 1 74.0' - Mechanical break [T || grained, moderate HCI reaction, 1
b )
74.35' - Fracture, 15 deg, smooth, undulating, T weak to medium strong (R2 to R3), -
75 tight voids (<3/16") over 40-50% of rock
3374 | 0 9 ] T surface, fossiliferous with molds -
i <1/4", trace secondary infilling ) ]
| 0 1] R4: 15 minutes |
76.5 [T
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ROCK CORE LOG

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

LOCATION : 1723946.2 N, 457608.0 E (NAD83)

ELEVATION : 41.6 ft (NAVD88)

DRILLING CONTRACTOR : Universal Engineering Sciences, Jacksonville, FL; Driller: B. Truitt; Cathead Operator: P. Buchler

CORING METHOD AND EQUIPMENT : Dietrich D-50 S/N 232, mud rotary, NQ tools, HW casing

ORIENTATION : Vertical

WATER LEVELS : 1.5 ft bgs on 03/22/07

START : 3/22/2007

END : 4/5/2007

LOGGER : R. Bitely

. DISCONTINUITIES LITHOLOGY COMMENTS
goe| of p S
o3| 2%z | - |Ee DESCRIPTION o ROCK TYPE, COLOR, SIZE AND DEPTH OF CASING
282 | 2rd | £ /%9 = MINERALOGY, TEXTURE, FLUID LOSS, CORING RATE AND
I3 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
NR [T [silt (ML)
— 0 i 72.3-72.8" - moist, nonplastic, rapid M B
i J T} dilatancy M |
77.65' - Fracture zone (>5), rough, Limestone
. >10]  ndulating, <1* open (>5). roug k]| 72.8-76.25 - Same as 71.5-72.3 1
77.85' - Fracture, 60 deg, rough, undulating, ~ -LJ-|| except voids (<3/16") over up to 80% :
] R55—lf\[lQ 6o | 1 <1/2" open 1 of surface , |
100% 78.5' - Fracture, 25 deg, smooth, undulating, Ei(:nzz:::r‘ml:ry 76.25-76.5
tight 17t ! , .
80_| , | 7885 - Bedding plane, <10 deg, smooth, am 76-2'77? - pale yalowsh e 0 .
387 undulating, <1/4" clay infilling, tight [ [ | {201 Oe\FaR 95}’49) ?/\2;’5 fin:ao;lgnf‘irge
- 79.0" - Mechanical break 4+ ) : ) g
79.6' - Fracture, horizontal, rough, undulating, |- [|9rained, moderate to strong HCI RS: 11 minutes
B 3 tight — T [~ [|reaction, very weak to weak (R1 to 1
81.5 80.45' - Fracture, 40 deg, rough, undulating, - ||R2), voids (<3/16") over 50% of rock -
tight surface, trace black organics
. 1 80.7' - Fracture, horizontal, rough, undulating, Silt (ML) 7
- tight J T} |77.0-77.3' - moderate olive brown, i
80.85' - Fractures (2), horizontal and 30 deg, (5Y 4/4), moist, nonplastic, firm to
N 0 intersecting, tight 1L} lhard, trace lignite R
81.75' - Fracture, 15 deg, rough, stepped, 1t Limestone ]
R6-NQ tight 77.3-78.15' - Same as 76.5-77.0'
] 8582} 74 2 83.5, 83.8' - Fractures (2), 15 deg, rough, TT |sit(vpD) b
° undulating, to stepped, tight 4 | [78.15-78.25' - Same as 77.0-77.3' 4
85 84.0' - Mechanical break [ T| Gmestone
437 2 84.65' - Fracture, 50 deg, rough, undulating, _I_ 78.25-81.5' - Same as 76.5-77.0" ]
] tight i | exi:e " Jaqr ]
\ . pt 1/4" clay lense at 78.8', . )
| 0 85.15 - Fract;J"re, horizontal, rough, T] medium dark gray (N4), plastic, with R6: 24 minutes |
86,5 NR| undulating, <1"open organics, calcareous, extremely
- 4T} weakto very weak (RO to R1) from 1
i =10 86.65-86.75' - Fracture zone, rough, It 78.25-79.95' with trace voids and |
undulating, <1-1/2" open laminated bedding at 78.8' SC-2 collected at 87.05-
B 87.05' - Mechanical break 1T 79.5-81.5' - weak to medium strong 87.8' E
| 0 (R2 to R3), voids (<3/16') over |
50-80% of surface, few cavities
- - (1-1/2" x 1/2"), some cavities with B
R7-NQ \ [ 1] secondary infilling
B 7552} 56 |>10| 88.85-89.05 - Fracture zone, rough, -I- 81.5-85.9 - very pale orange to 7
o undulating, <3" open 4+ moderate yellowish brown, (10YR 8/2 -
90 2 , . [T to 10YR 5/4), very fine to fine
487 89.85' - Fracture, 80 deg, rough, undulating, — — grained, moderate HCI reaction, —
. tight , . J T} weak to medium strong (R2 to R3), ) ) |
NR 90.0? - Fracture, 55 deg, rough, undulating, voids (<3/16') covering 20-70% of R7: 15 minutes
7 <1/2" open TLT surface at 81.5-83.5' and 83.8-84.9' h
91.5 1t increasing with depth, with secondary i
infilling, bioturbation accounts for
T 1 T 30% of surface area ]
- 92.3' - Bedding plane, horizontal, rough, 4} 83.5-83.8'- extremely weak to very .
1 0 undulating, silt and/or clay sized infilling, L] weak (RO to R1), with elastic silt |
<1/4" open laminations and organics
93.15' - Mechanical break No Recovery 85.9-86.5 4
R8-NQ
. 5f | 95 | 1 SHES .
98% o] )
95
537 | 0 1L ]
] [ ] R8: 11 minutes ]
4 0 ] B i
965 [ 1] Stop coring on 03/23/2007
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ROCK CORE LOG

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

LOCATION : 1723946.2 N, 457608.0 E (NAD83)

ELEVATION : 41.6 ft (NAVD88)

DRILLING CONTRACTOR : Universal Engineering Sciences, Jacksonville, FL; Driller: B. Truitt; Cathead Operator: P. Buchler

CORING METHOD AND EQUIPMENT : Dietrich D-50 S/N 232, mud rotary, NQ tools, HW casing

ORIENTATION : Vertical

WATER LEVELS : 1.5 ft bgs on 03/22/07

START : 3/22/2007

END : 4/5/2007

LOGGER : R. Bitely

DEPTH BELOW
SURFACE AND
ELEVATION (ft)

DISCONTINUITIES

LITHOLOGY

COMMENTS

CORE RUN,
LENGTH, AND
RECOVERY (%)

RQD (%)

FRACTURES
PER FOOT

DESCRIPTION

DEPTH, TYPE, ORIENTATION, ROUGHNESS,
PLANARITY, INFILLING MATERIAL AND
THICKNESS, SURFACE STAINING, AND TIGHTNESS

ROCK TYPE, COLOR,
MINERALOGY, TEXTURE,
WEATHERING, HARDNESS,
AND ROCK MASS
CHARACTERISTICS

SIZE AND DEPTH OF CASING,
FLUID LOSS, CORING RATE AND
SMOOTHNESS, CAVING ROD
DROPS, TEST RESULTS, ETC.

100_|
584

R9-NQ
100%

101.5

100

=
|

105_|
634

R10-NQ
98%

106.5

98

R11-NQ
5 ft
99%

111.5

42

115 |
734

R12-NQ
100%

116.5

68

NR

>10

96.8, 98.75, 99.0, 99.2' - Mechanical break
(4)

104.0, 106.35' - Mechanical break (2)

106.6' - Fracture (2), vertical and horizontal,
rough, undulating, <1/2" open

107.7, 108.0, 108.25' - Fractures (4),
horizontal and 80-90 deg, rough, undulating,
four intersecting fractures, tight

108.65, 108.8, 108.9, 109.05, 109.15' -
Fractures (>5), horizontal and 80-90 deg,
rough, undulating, intersecting fractures, tight
109.6, 109.7, 109.8, 109.95, 110.1, 110.3,

Limestone

- 86.5-90.25' - moderate yellowish
brown to pale yellowish brown,
(10YR 5/4 to 10YR 6/2), very fine to
- fine grained, moderate to strong HCI
reaction, weak to medium strong (R2

to R3), voids (<3/16") over 50-80% of
- rock surface, highly fossiliferous with
molds (1/4" diameter), trace
organics, trace laminated bedding,
— few cavities (<1-1/2" x 1"), extremely
weak (RO) to very weak (R1) from

86.5-86.56'

- No Recovery 90.25-91.5'

Limestone

91.5-96.4' - yellowish gray to

L moderate yellowish brown, (5Y 8/1 to
10YR 5/4), very fine to fine grained,
moderate to strong HCI reaction,

| very weak to weak (R1 to R2), voids
(<8/16") over 70% from 91.5-92.3'
and 94.7-96.4", voids (<3/16") over
10-30% of surface from 92.3-94.7";
cavities <1-1/2" x 1/2" partially infilled
- with silt; clay lense from 94.0-94.05'
| (elastic silt to fat clay, CH-MH,
grayish olive (10YR 4/2),
calcareous); fossiliferous especially
at 94.7-96.4'

No Recovery 96.4-96.5'

- Limestone

96.5-101.5' - yellowish gray, (5Y 7/2),
very fine to fine grained, moderate to
- strong HCI reaction, very weak to
weak (R1 to R2), voids (<3/16") over

50% of rock surface, trace laminated
- bedding, moderately to highly
fossiliferous with molds <1/2", few
cavities 1" x 1/2"

- 101.5-106.4' - Same as 96.5-101.5'
except strong HCI reaction, trace

110.6, 110.7' - Fractures (>8), horizontal and
80-90 deg, rough, undulating, intersecting
fractures, tight

111.1, 111.2-111.9' - Fracture zone (2),
horizontal and 75-90 deg, rough, undulating,
tight

112.45, 112.65, 112.7, 113.0' 113.1, 113.25'
113.6, 113.7, 113.8'5, 115.3' 115.65' -
Bedding plane (17), <10 deg, rough,
undulating, tight to 1/4" open

112.6, 112.7, 113.2, 113.3' - Fractures (4),
60-70 deg, rough, undulating, intersecting
fractures, tight

organic lenses <1-1/2" x 1/4", few

- cavities <3/4" x 1/2"

No Recovery 106.4-106.5
Limestone

- 106.5-111.45' - yellowish gray, (5Y
712), very fine to fine grained, strong

OO OO A A A A AN A H A HHH [ sweouctos

HCI reaction, extremely weak to very
L weak (RO to R1), voids (<3/16") over
50-70% of rock surface, trace
laminated bedding, moderately

L fossiliferous with molds <1/4" in
diameter

No Recovery 111.45-111.5'

| Limestone

111.5-116.5' - Same as

— 106.5-111.45' except poorly to
moderately fossiliferous, fossil
casts/molds <1/2" x 1/4", laminated
- bedding over <30% of rock surface

Resume coring at 08:00 on
03/24/2007 B

Water level at 1' below
ground surface 1

R9: 6 minutes

R10: 11 minutes

Driller's Remark: 30-40%

loss of circulation at 108.5'

R11: 5 minutes

SC-3 collected at 114.4- ]
115.3'

R12: 5 minutes
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ROCK CORE LOG

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

LOCATION : 1723946.2 N, 457608.0 E (NAD83)

ELEVATION : 41.6 ft (NAVD88)

DRILLING CONTRACTOR : Universal Engineering Sciences, Jacksonville, FL; Driller: B. Truitt; Cathead Operator: P. Buchler

CORING METHOD AND EQUIPMENT : Dietrich D-50 S/N 232, mud rotary, NQ tools, HW casing

ORIENTATION : Vertical

WATER LEVELS : 1.5 ft bgs on 03/22/07 START : 3/22/2007 END : 4/5/2007 LOGGER : R. Bitely
> . DISCONTINUITIES o LITHOLOGY COMMENTS
SE od o]
0z> ZT [ DESCRIPTION p
oeg| 23z | - | o ROCK TYPE, COLOR, SIZE AND DEPTH OF CASING,
ol | S:F | §1%9 = MINERALOGY, TEXTURE, FLUID LOSS, CORING RATE AND
g | LE3 S |ES DEPTH, TYPE, ORIENTATION, ROUGHNESS, 2 WEATHERING, HARDNESS, SMOOTHNESS CAVING ROD
b & 74 g O S 2 o PLANARITY, INFILLING MATERIAL AND = AND ROCK MASS DROPS. TEST I?\;ESULTS ETC
w2 Quu @ W1 THICKNESS, SURFACE STAINING, AND TIGHTNESS | CHARACTERISTICS ! ! .
onuw oo © wo []
1 116.6' - Fracture, 60 deg, rough, undulating, L] I1_i1rgesst1<;qe2' yellowish gray, (5Y
7] tight +— 5-121.2' - ) i
i 9 _I_ 7/2), very fine to fine grained, strong ]
1] HCI reaction, very weak to weak (R1
N 1 \ ) ) E - to R2), voids (<3/16") over 30-70% of E
118.05' - Beddlnvg plane, horizontal, rough, [T rock surface increasing with depth, )
R13-NQ undulating, <1/4" open moderate to highly fossiliferous
g 5ft | 82| 0 4T} increasing with depth, fossil J
| 94% | B molds/casts <1/2" in diameter, i
120 [ 1] several cavities (<1-1/2" x 1/2"),
—— — — t dary infilli d i —
-78.4 2 120.0' - Fracture, 75 deg, rough, undulating, [T | 'race secondary Iniilling and organics
_ 10 <1/4" open R13: 5 minutes ]
7] 121.0-121.3' - Fracture zone, rough, T E . h
1218 = undulating, <1-1/2" angular gravel sized rock = i Ei(:n'::::r:’:ry 12124218 Possible loss of circulation
B 1 f1rg$rg'e_nlt:sracture horizontal, rough 1 121.5-123.0' - yellowish gray to pale 100% loss of circulation as
i undﬁlating <1/2"’ open ’ ’ J Tl vyellowish brown, (5Y 7/2 to 10YR R14 proceeded i
122.55, 122,65, 122.8, 122.9, 123.05' - 6/2), very fine (o fine grained, strong
B 10 Bedding ol (5). <10 deg. < th 4T} HCl reaction, very weak to weak (R1 1
edding plane (5), eg, smooth, 2 ; /16" 30-50% of
undulating, tight to 1/4" open 11t to'i ). ;mds (|< . t) gvt?rdd' 50% o .
| R1§#Q g | o | 12265 12295 - Fractures (2), 80degand [ ;%i/ Z‘; si?cher”ré”rﬁ ‘1923 g_ ) Z'rggo?ver |
96% vertical, rough, undulating, tight ] withotrace secondary infilling and
- o 123.85, 124.5, 124.7' - Mechanical break (3) T poory fossi"femusry 9 .
B 0 — 1 123.0-125.0' - Same as 121.5-123.0 —
o _I_ except granular texture up to medium i
i 1 125.65‘_- Bedding plane, horizontal, smooth, g;e;ltr;?rcri],o\l/desryj;)'sxsq|/f§'|"ous, fossil R14: 10 minutes i
1265 Nr]  Undulating. tight Il 125.0-126.3 - Same as 121.5-123.0 1
No Recovery 126.3-126.5'
4 ] | Limest: i
1 127.0' - Fracture, 60 deg, rough, undulating, EE 15'2_95?1%'}?5. - yellowish gray, (5Y
N tight ! ) 1L 7/2), very fine to fine grained, strong T
- 0 127.7' - Bedding plane, 15 deg, smooth, HCl reaction, very weak to weak (R1 4
undulating, tight, possible mechanical break [ | to R2), laminated bedding from
R15-NQ _I_ 127.35-127.7', voids (<3/1 6") over T
- 5f |100]| O . L 10-40% of rock surface especially i
100% [ T | from 126.5-127.35' and
T 7] - 130.35-131.5', poorly to moderately T
130_| 1 [ T | fossiliferous, few fossil molds/casts _
-88.4 ) T <1/2" x 1/4", trace secondary infilling,
N 130.35' - Fracture, horizontal, rough, T trace cavities <3/4" x 1/2" SC-4 collected at 130.4- b
| 0 undulating, <1/4" open i1t 131.5' A
1315 R15: 8 minutes
i o | 1316 - Bedding plane, rough, unduiating, - 13151365 - yellowish gray, (3¢ ]
<1/2" open, possible mechanical break HC?’ré:g'c::e gr;nee%rlfntge GZECE”R%
ion, very wi wi |
7] TT toR2), limestone with voids (<3/16')
B 0 — - over 50% of rock surface 1
T interbedded with limestone having i
| R1§}':\‘Q os | o | 1336 134013645 - Mechanical break (3)  [T| '(i'g‘;;‘gf‘)edmbc?é’;‘r'gtge "t‘gtuigﬁlcf voids 1
| 100% ignt fossiliferous zones, fossil molds |
135 <1/2" x 1/4", trace secondary infilling
0371 1 — [ | of cavities —
o 135.15" - Fracture, 45 deg, rough, undulating, | | i
tight [T R16: 22 minutes
- 2 - - .
136.5 [ L]
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ROCK CORE LOG

PROJECT : Progress Energy Florida - COLA Investigation, Levy County Site  LOCATION : 1723946.2 N, 457608.0 E (NAD83)

ELEVATION : 41.6 ft (NAVD88) DRILLING CONTRACTOR : Universal Engineering Sciences, Jacksonville, FL; Driller: B. Truitt; Cathead Operator: P. Buchler

CORING METHOD AND EQUIPMENT : Dietrich D-50 S/N 232, mud rotary, NQ tools, HW casing

ORIENTATION : Vertical

WATER LEVELS : 1.5 ft bgs on 03/22/07 START : 3/22/2007 END : 4/5/2007 LOGGER : R. Bitely
> . DISCONTINUITIES o LITHOLOGY COMMENTS
o a¥ o
92> Z5 ” DESCRIPTION 3
oeg| 2%z | - | o ROCK TYPE, COLOR, SIZE AND DEPTH OF CASING,
ol | S:F | §1%9 = MINERALOGY, TEXTURE, FLUID LOSS, CORING RATE AND
I3 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 I?\;ESULTS ETC
42| guy « | EW| THICKNESS, SURFACE STAINING, AND TIGHTNESS | & CHARACTERISTICS ' PR
135.95, 136.15' - Fracture (2), horizontal, | [ | Limestone
B 0 smooth, undulating, to rough, tight — - 136.5-141.5' - yellowish gray to 1
i a [ 1] | moderate yellowish brown, (5Y 7/2 to ]
137.55,137.6, 137.9, 137.95, 138.0,138.05'- [ T| 10YR5/4), veryfine to fine grained,
b 6 Bedding plane (6), <10 deg, smooth to rough, |__|~ strong HCl reaction, very weak to .
undulating, tight to 1/4" open [T} ¥veak1(:|;71 5t°1 ?g)éé?m'féated bedding i
R17-NQ rom .5-138.05' an
- 5f | 90 | 0 ' . 4T} 140.2-140.65', voids (<3/16") over .
| 100% 139.0, 140.55, 141.45' - Mechanical break (3) H 0-30% of rock surface from |
140 122.2-51_?‘71.155'138.05-140.2 , and
-98.47] 0 ' : ]
_ R17: 9 minutes ]
- 0 - - .
1415 NN i
| 141.65' - Fracture, 40 deg, rough, undulating, | T | 141.5-142.0" - yellowish gray to dark i
3 tight yellowish brown, (5Y 7/2 to 10YR Water level at 1' below
i | - T 4/72), veryfine to fine grained, mild to . ]
t1|gr11t8 Fracture, 50 deg, rough, undulating, moderate HCI reaction, medium ground surface at 14:30
7] 1 142.0' - Fracture, <10 deg, rough, undulating, 1+t ﬁ:recijr;géR%igchgr:gfwg‘ang{gh ]
<1/2” open T medium strong (R2 to R) imest 1
| ReNa 4 | 1426 - Mechanical break ] [nedium strong (R2 to R3) limestone, |
8562} 54 143.3' - Fracture, <10 deg, rough, undulating, 11T %5 0V14|15 2( Sam)e as 141.5-142.0°
- ° <1/4" open . 5 e . Pl -
145 | 143.6' - Fracture, 40 deg, rough, undulating, _I_ except voids (<3/16") over 10-30% of ]
1034 10 tight rock surface, many cavities (<2" x 1")
-103. S P .
i 5| 144.1'- Fracture, <10 deg, rough, undulating, NN | “mpetdc;u“n? Arzﬁ::eodnﬁfnrgslg:?%iwr:r o ]
tight fossili g o p 9 ty R18: 19 minutes
7 NR| 144.2-144.25 144.85-144.9' - Fracture zone ;‘15/2',,' eg’s‘;?b‘l"" bigt‘grb:tzg casts N
146.5 (2), <10 deg, rough, undulating, <1"open, 1T} 145 2’_?45 p -ySame as 141 5-142.0' i
0 subangular to angular rock fragments <1" in T except laminated bedding trace
] diameter T B ) I ’ 7]
' ; voids, poorly fossiliferous
_ ;gﬁtZ Fracture, 15 deg, rough, undulating, T no Recovery 145.8-146.5' i
i 1 v : : Limestone ]
lﬁgjaﬁr?gedt?éﬂ? plane, horizontal, smooth, - “LTH" 146 5:451.5 - pale yellowish brown
R19-NQ 147.85, 149.0' - Mechanical break (2) [T 1o noderate yelowish brown, (10YR
— 180f‘t’/ 921 0 148.05' - Bedding plane, horizontal, smooth, ‘I‘ grained moderazigtgystlrong HICI T
0 undulating, <1/4" open ] | N > i
reaction, weak to medium strong (R2
150 | 0 [ T 1 to R3), trace laminated bedding, |
-108.4 trace organics, voids (<3/16") over
T 11t 10% of rock surface, moderately . " b
- : " R19: 6 minutes
| 1 i1t fos§|llferc_)ys with rpol_ds/casts <1"x i
151.5 151.15' - Fracture, 60 deg, rough, undulating, || 1/2", cavities <1/2" diameter from i
possible mechanical break, 1/4" open [ T ]g?g}g?g - pale yellowish brown
h 1 J%ﬁ;{ir‘?gedj?g"%ggﬁx horizontal, smooth, to dark yellowish brown, (10YR 6/2 to i
1 , \ . T - 10YR 4/2), fine to medium grained, SC-5 collected at 152.4- 1
| 0 gf:é%(l?zz’ 152.4, 155.95' - Mechanical _I_ mild HCI reaction, weak (R2), trace 153.25' i
secondary infilling
R20-NQ 1 151.9-154.1' - Same as 151.5-151.9' 1
i 5_ﬁ 83 | 1 I T] exceptvery fine to fine grained, i
97% 154.0' - Fracture, 70 deg, rough, undulating, medium strong (R3), voids (<3/16")
- tight 4T} over20% of rock surface, B
155 | 6 154.65, 154.7, 154.8, 154.95, 155.05, 155.3' - _| moderately to poorly fossiliferous, ]
-1134 Bedding plane (6), <10 deg, smooth to rough, [ 1]
B undulating, tight to <1/4" open 11T R20: 10 minutes E
_ 0 41 ' J
156.5 [ L
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PROJECT : Progress Energy Florida - COLA Investigation, Levy County Site

LOCATION : 1723946.2 N, 457608.0 E (NAD83)

ELEVATION : 41.6 ft (NAVD88)

DRILLING CONTRACTOR : Universal Engineering Sciences, Jacksonville, FL; Driller: B. Truitt; Cathead Operator: P. Buchler

CORING METHOD AND EQUIPMENT : Dietrich D-50 S/N 232, mud rotary, NQ tools, HW casing

ORIENTATION : Vertical

WATER LEVELS : 1.5 ft bgs on 03/22/07

START : 3/22/2007

END : 4/5/2007

LOGGER : R. Bitely

. DISCONTINUITIES LITHOLOGY COMMENTS
52e ot ® DESCRIPTION 8
- -
2s3| 23 = |E5 o MR o COLOR, SIZE AND DEPTH OF CASING,
25| EEz | £ |Re DEPTH, TYPE, ORIENTATION, ROUGHNESS, 5 WEATHERING, HARDNESS, PO R R E NP
Fea| z90 S |2 PLANARITY, INFILLING MATERIAL AND s AND ROCK MASS DROPS. TEST RESULTS. ETC
42| guy « | EW| THICKNESS, SURFACE STAINING, AND TIGHTNESS | & CHARACTERISTICS ' PR
NK | | | Limestone
B 1 156.85, 158.0, 160.8, 161.1' - Bedding plane -I- 154.1-154.8' - Same as 151.5-151.9' R
i (4), horizontal, rough, undulating, <1/4" open | | except laminated bedding, voids i
T (<8/16") over 30-50% of rock
N 1 E - surface, poorly to moderately E
[ T | fossiliferous |
R21-NQ , Limestone
. 5ft | 94| o | 1587, 15855, 158.95, 159.15,159.7'- 4T} 154.8-155.3 - Same as 151.5-151.9 -
| 100% Mechanical break (5) || except weak to very weak (R2 to R1), )
160 I laminated bedding,
1187] ° T isteser o 7]
1 No Recovery 156.35-156.5' R21: 8 minutes ]
. 2 . L Limestone i \
161.5 ] 156.5-161.5'- pale yellowish brown gg&i‘;ﬂ'i‘(ﬂ;i:;ﬁ ;’_ilgw i
161.6, 162.4, 163.35, 164.7, 164.85,165.05, [T Lo moderate yellowish brown, (10YR '
i 2 . L 6/2 to 10YR 5/4), very fine to fine . . ]
1657, 1658, 16585, 1659, 1660, 16605, grained StI'Ong HClI reaction. voids Or|g|na| bonng A-2
i 166.1, 166.25, 166.3, 166.45' - Bedding plane J T | (<3/16") over 40-60% of rock completed to 161.5' and 4
i 1 (1%)’ 710 detg,r?tn:oot:\/,ﬁndulating, to rough J T} surface, trace organics, moderately abandoned on 03/24/2007; |
and planar, tight to <1/4" open - to highly fossiliferous, laminated ;c?r’)\ll%cfement _bo_rinlg ofgset
] - bedding, secondary infilling of rom original an 1
R22-N ; " i "
. 5 ft < 75| o ) 4] cavities over <10% of rock surface, drilled to 161.5" with 3-7/8" |
100% 164.0, 164.15' - Mechanical break (2) [ T open cavities (<1/2") over 10% or tri-cone roller bit on NWJ
— ° T rock surface rods, samples not collected
165 | 3 _I1_161.5-166.5' - yellowish gray, (5Y NW casing installed in _
1234 [T| 7/2), very fine to fine grained, strong replacement boring to
b b - HCl reaction, very weak to weak (R1 161.5 on 03/29/2007, . 1
| >10 to R2), voids (<3/16") over 20% of Sz;ggggg;nstﬁtﬂgg Son |
rock surface except from atii:
166.5 411 ' i Water level is <1.5' below ]
166.5-166.7' - Bedding plane (5), horizontal, 161.5-162.4' where voids cover ground surface at 09:00 on
1 5 smooth, undulating to planar, tight 11} %Ooggrgtgg/r?ggsﬁ#g;%es’ \E}v(i)t(r)\ﬂ%;gil 04/03/2007 1
— 1T casts <1/4" in diameter, trace R22: 5 minutes .
| >10 167.65, 167.75, 167.8, 167.9, 167.95, 168.0, laminated bedding |
168.1, 168.15, 168.2, 168.25' - Bedding plane | I | 166.5-170.4' - yellowish-gray to light
(10), horizontal, smooth, undulating, to E - olive gray, (5Y 7/2 to 5Y 5/2), very 1
| Rzg‘f?‘Q ss | o planar, tight ] [ 1] | fine to fine grained, very weak to |
78% 168.25-168.35' - Fracture zone or bedding 1] medium strong (R1 to R3), strength
° plane, smooth, undulating, to rough and E - increases with depth, trace laminated 1
170_| 1 planar, tight to <1/4" open, multiple bedding [T | bedding from 166.5-168.4", voids ]
-128.4 plane fractures with vertical intersecting (<3/16") trace to 30-40% of rock
- fractures 4T} surface from 168.4-170.4", R23: 12 mi B
Nr| 1690, 169.45 - Mechanical break (2) moderately fossiliferous with molds - 12 minutes
7] 169.55' - Fracture, <10 deg, rough, TLF <ara x 17 h
171.5 undulating, silt and/or clay sized infilling, 1T NoRecovery170.4171.5' .
<1/4" open, trace organic stain Limestone
N 4 171.55,172.1,172.2, 172.4,173.2, 173.65, 171.5-176.4' - yellowish gray, (5Y T
i 173.85, 174.35' - Bedding plane (8), <10 deg, | L 7/2), very fine to fine grained, B
smooth, undulating, to rough and planar, tight [ 1| moderate HCI reaction, very weak to
T 1 to <1/4" open 7] [~ medium strong (R1 to R3), medium T
172.85, 175.35' - Mechanical break (2) 111 strong (R3) rock at 171.5-172.1", ]
R24-NQ T 172.2-174.5', and 174.95-176.4";
— 5? 64 | 4 174.1° - Fracture. 70 d h. undulati ] [~ voids (<3/16") over 30-40% of rock T
. 98% tight - Fracture, €0, rough, undulating, =1 surface, poorly fossiliferous with -
175 9 . molds <1/2" x 1/4", trace laminated
Q| 10 174.55-174.65' - Fracture zone, rough, —{ T bedding ]
-133.4 undulating, gravel sized fragments
7] 174.7, 174.9' - Bedding plane (2), <10 deg, TT SC-6 collected at 175.35- b
_ 0 smooth, undulating to planar, tight to <1/4" 11 176.4" |
1765 open [T | R24: 7 minutes
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PROJECT : Progress Energy Florida - COLA Investigation, Levy County Site

LOCATION : 1723946.2 N, 457608.0 E (NAD83)

ELEVATION : 41.6 ft (NAVD88)

DRILLING CONTRACTOR : Universal Engineering Sciences, Jacksonville, FL; Driller: B. Truitt; Cathead Operator: P. Buchler

CORING METHOD AND EQUIPMENT : Dietrich D-50 S/N 232, mud rotary, NQ tools, HW casing

ORIENTATION : Vertical

WATER LEVELS : 1.5 ft bgs on 03/22/07 START : 3/22/2007 END : 4/5/2007 LOGGER : R. Bitely
. DISCONTINUITIES LITHOLOGY COMMENTS
52e ot ® DESCRIPTION 8
- -
o3| z%x | .| 5 o MR o COLOR, SIZE AND DEPTH OF CASING,
tee| EEX | € |29 DEPTH, TYPE, ORIENTATION, ROUGHNESS o} ’ ' FLUID LOSS, CORING RATE AND
52| whad | o |BE  TYPE, : ' 2 WEATHERING, HARDNESS, SMOOTHNESS, CAVING ROD
b ﬁ >0 o | zx PLANARITY, INFILLING MATERIAL AND = AND ROCK MASS DROPS. TEST IR;ESULTS ETC
Wod | QWi | 2 | Y| THICKNESS, SURFACE STAINING, AND TIGHTNESS | CHARACTERISTICS ' e
NR1 176.6, 179.2' - Mechanical break (2) L I No Recovery 176.4-176.5'
7 3| 1768,177.2,1775,177.7,1784,178.45, |1 '{;rgessﬁ%%eg, ollowish gray to ]
. 178.3, 178.75, 179.05, 179.35, 179.55, 179.6, - = -0-160.0" - yellow! y i
1 5 179.65, 179.7, 179.8'5, 180.15, 180.2, 1804, | T ;ﬂot)\;isrg}i)y?/gow%s:et)tgo;/i\/:é (i:iZé%to |
180.45, 180.5, 180.6' - Bedding plane (21), h HCi ryt' g p ,
a <10 deg, smooth to rough, undulating to [ 1] rsnreodngm strgiag;c(lRoqyt;e%;Nei'dtso i
R25-N lanar, tight to <1/4" open u , VOI
B 5ft | 16 | 3 ‘1)78.45-1978.44, 180.4-’31)80.45, 180.5-180.6'- [ T} (<3/16") over 5-30% of rock surface, E
| 86% Fracture zone (3), smooth to rough, It poorly to moderately fossiliferous i
180 undulating, tight to 1/2" open with fossil molds <1/2" diameter,
138 7] >10 ’ —AT1T trace laminations, few cavities <3/4" —]
e x 1/4"; zones of very light gray (N8),
N 10 very fine grained, non-fossiliferous R25: 19 minutes T
E - L strong rock (R4) at 178.15-178.3' ]
1815 NR ] and178.75-179.35 |
181.5-181.65' - Fracture zone, rough, T No Recovery 180.8-181.5'
E >10| undulating, gravel sized fragments <1" 4+ |1-'8T955t1%'198' lowish ol e
1 diameter I .5-184.8' - yellowish gray to pale |
A 18:i 7I ; Fract;J/re zone, 20 deg, rough, - é%l;)wvsrr; %?;Ntfc‘; éi\ef ggi:?erOYR
N undulating, <1/4" open E - ) . ) ]
182.7,182.9, 183.1, 183.4, 183.55, 183.7, ] moderate HCl reaction, weak to )
R26-NQ 183.75, 183.8, 183.95, 184.1, 184.35' - [ 1] medium strong (R2 to R3) vols
- 5ft | 48 |>10] Bedding plane (11), <10 deg, smooth, 1T ( ) over 30-50% of rock .
1 90% undulating, tight to <1/4" open } i surface, poorly fo"ssmfef‘ous with few i
184.15' - Fractures, horizontal and vertical, [T fossil molds <1/2" x 1/4
_11‘%37 1 rough, undulating, multiple intersecting — — 184.8-186.0' - Same as 181.5-184.8' —
il fractures _I_ except trace organics at 184.8', voids |
' . < " 0 ) .
| 0 1513/56 - Fracture, <10 deg, rough, undulating, Ligmffg:giﬁfre?gu/g (v)\fitf%(oslgg%ﬁ; « R26: 15 minutes |
186.5 NR| <1/ open ] /4" large cavity at 187.75' (2-1/2" x
' ; T - 1-1/2") T
186.6' - Fracture or mechanical break, rough, .
7 2 | undulating, <1/2" open +r E.?n '2::‘:::’3’ 186.0-186.5 h
7] 187.4, 187.65, 187.95, 188.1, 188.3' - 1L 186.5-189.5' - pale yellowish brown T
i 4 Bedding plane (5), <10 deg, smooth, to moderate yellowish brown, (10YR B
undulating to planar, tight to 1/4" open [ | 6/2.to 10YR 5/4), very fine to fiCne
R27-NQ 7] - grained, moderate to strong HCI T
- 5t | 56| 0 . - L reaction, medium strong (R3), |
96% [ T | interbedded and laminated fine and
T , 7] - very fine grained limestone, ]
190 | 4 189.65, 189.85, 190.5, 190.9, 191.05' - [ T undulating bedding planes, voids _|
-148.4 Fractures or mes':hamcal break (5), rough, (<1/16") over <20% or rock surface,
- undulating, <1/2" open , 1+ poorly fossiliferous with fossil molds R27: 10 minutes 7
| >10| 190.5, 190.6, 191.05, 191.3' - Fracture zone It <1/2"in diameter, several cavities : |
(4), rough, undulating, rock fragments up to 1-1/2" x 1/2"
191.5 NR] 1" diameter and sand sized grains 1T 189.5-191.3' - Same as 186.5-189.5' B
i 2 191.65' - Fracture or mechanical break, <10 except extremely weak to weak (RO i
deg, rough, undulating, <1/4" open to R2), voids (<3/16") over 50% of
T 192.45' - Fracture or mechanical break, 20 | rock surface, poorly to moderately ]
- >10 deg: rough, undulating, <1/2" open ' _I_ fossiliferous, several cavities <1/2" ] i
192.65' - Fracture or mechanical break, <10 T No Recovery 191.3-191.5 Stop coring at 18:00 on
R28-NQ deg, rough, undulating, tight ] B 04/03/2007 T
. 5f | 56 | 3 192.9-193.1' - Fracture zone, rough, 111 ]
96% undulating, gravel sized fragments <2" T
1 diameter 7] B ]
195 | 2 | 19335 193.45,193.65, 1938, 194.2, 194.6' - 11 ' —
-153.4 Bedding plane or mechanical break (6), <10 Water level at 1.0' below
b deg, rough, undulating, tight to <1/4" open 11T ground surface at 18:00, ]
n >10 195.05' - Fracture or mechanical break, i | 04/03/20(_)7 |
1965 horizontal, rough, undulating, tight [ 1| R28: 5 minutes
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LOCATION : 1723946.2 N, 457608.0 E (NAD83)

ELEVATION : 41.6 ft (NAVD88)

DRILLING CONTRACTOR : Universal Engineering Sciences, Jacksonville, FL; Driller: B. Truitt; Cathead Operator: P. Buchler

CORING METHOD AND EQUIPMENT : Dietrich D-50 S/N 232, mud rotary, NQ tools, HW casing

ORIENTATION : Vertical

WATER LEVELS : 1.5 ft bgs on 03/22/07

START : 3/22/2007

END : 4/5/2007

LOGGER : R. Bitely

> . DISCONTINUITIES o LITHOLOGY COMMENTS
aF=) aX o]
0z> ZT [ DESCRIPTION p
oeg| 2%z | - | 0 ROCK TYPE, COLOR, SIZE AND DEPTH OF CASING,
ol | S:F | §1%9 = MINERALOGY, TEXTURE, FLUID LOSS, CORING RATE AND
I << wkE3 ~ | = 8 DEPTH, TYPE, ORIENTATION, ROUGHNESS, Q WEATHERING, HARDNESS, f
AT 00 a|o o] SMOOTHNESS, CAVING ROD
0o >0 o | zx PLANARITY, INFILLING MATERIAL AND = AND ROCK MASS DROPS. TEST RESULTS. ETC
42| guy | EW| THICKNESS, SURFACE STAINING, AND TIGHTNESS | & CHARACTERISTICS ' BT
NK 195.65' - Fracture or mechanical break, 50 | [ | Limestone Core barrel sand-locked at
B >10| deg, rough, undulating, tight — - 191.5-194.5' - moderate yellowish 196.5' on 04/03/2007, core
i 196.0-196.3' - Fracture zone, rough, _I_ brown to yellowish gray, (10YR 5/4 to barrel freed from sandlock |
undulating, gravel sized fragments <1-1/2" 1] 5Y 8/1), very fine to fine grained, by over-drilling NW casing
- 2 diameter - - moderate HCI reaction, extremely from 161.5' to 195.0' on E
196.5-196.65, 196.9-197.35, 198.85-199.0' - [T | weak to very weak (RO to R1), 04/04/2007 |
R29-NQ Fracture zone (3), rough, undulating, angular interbedded with weak to medium Continue coring from 196.5
B 5ft | 20 |>10| gravel sized fragments <1-1/2" diameter 4T} strong (R2 to R3) rock from at 13:30 on 04/04/2007 E
| 68% 197.9' - Fracture or mechanical break, 30 | B 192.0-193.6', voids (<3/16") over i
200 2 deg, rough, undulating, <1/4" open [T 20-30% of rock surface, cavities <2"
158 7] 198.4' - Fracture or mechanical break, <10 —AT1T x 3/4", poorly fossiliferous, trace —]
TIe deg, rough, undulating, <1/2" open secondary infilling with fine grained
7] NR| 198.6, 198.8' - Mechanical break (2) texture R29: 7 minutes ]
. 199.25, 199.4, 199.55' - Bedding plane (3), . L 194.5-196.3' - Same as 191.5-194.5' E
201.5 <10 deg, smooth, planar, tight [ T] except medium strong (R3), voids
199.7' - Bedding plane, horizontal, smooth, N [~ (<3/16") over 30% of rock surface, 7]
_ >10 undulating, silt and/or clay sized infilling, _I_ fossiliferous with molds <1/2" in i
organic stained, poorly indurated organic silt T diameter, strong color contact at
T lens, <1/4" open 7 -~ 194.5' T
. >10| 201.8'- Fracture or mechanical break, 60 4T} NoRecovery 196.3-196.5' -
d??, rough, stepped to undulating, tight to I I{grgessﬁ%réeo | lowish b )
R30-N <1/4" open .5-199.0' - pale yellowish brown,
i 5 ft Q 10 | >10 201.9' - Bedding plane, <10 deg, rough, ] L (10YR 6/2), very fine to fine grained, ]
74% undulating, <1" open [ T moderate HCI reaction, extremely
N 202.05' - Fracture, vertical, rough, undulating 11 weak to very weak (RO to R1), 1
126%37 >10| 202.2-202.4, 202.55-202.8' - Fracture zone  __| | laminar interbeds of very fine to fine _
-102. (2), rough, undulating, gravel sized fragments [T | grained material, trace organics,
N <1-1/2" diameter ] - poorly to moderately fossiliferous, R30: 14 minutes 1
i NR 202.9, 203.0, 203.15, 203.35, 203.5, 203.7' - voids (<3/16") over <20% or rock ’ ]
206.5 Bedding plane (6), <10 deg, smooth, surface, dissolution cavities <1/2"
: undulating, tight to <1/4" open 4+t diameter over 20-30% of rock 1
i >10 203.7-203.9, 204.35-204.7' - Fracture zone 1t surface ]
(2), rough, undulating, gravel sized fragments 199.0-199.9' - Same as 196.5-199.0'
N <2" diameter 1| exceptvery fine grained, extremely 1
i >10 205.0' - Fracture, 40 deg, rough, undulating, . weak to medium strong (RO to R3), ]
<1" open trace organics as laminations, voids
RN 206.8' - Fracture or mechanical break, 20 - - and fossils absent B
i 5'ﬁ Q 20 | 1 deg, rough, undulating, <1/2" open _I_ No Recovery 199.9-201.5' i
64% 206.95' - Fracture or mechanical break, <10 T Limestone
B ° 1 deg, rough, undulating, <1/2" open E - 201.5-204.0' - yellowish gray to pale E
210 | M 207.35-207.55' - Fracture zone, rough, T | yellowish brown, (5Y 7/2 to 10YR ]
-168.4 undulating, gravel sized fragments <1" 6/2), very fine to fine grained,
- NR diameter 4T} moderate HCI reaction, weak to . . E
207.95, 208.85' - Mechanical break (2) medium strong (R2 to R3), R31: 7 minutes
N 2115 208.3, 208.4' - Bedding plane (2), <10 deg, 1Lt interbedded with extremely weak to T
- rough, undulating, <1/4" open - - very weak (RO to R1) limestone, 20% E
10 209.1" - Fracture or mechanical break, rough, [ 1] laminated, trace organic laminations
] undulating, <1/2" open especially at 204', friable, voids 7]
- 210.0' - Fracture or mechanical break, 35 . L (<3/16") over 10% of rock surface, E
| >10 deg, rough, undulating, <1" open _I_ feyv cor_lsolidated seams up to 1/2" i
211.5-212.7" - Fracture zone, rough, thick with 50% voids, poorly
R32.NG undulating, gravel sized fragments <2" 111 fossiliferous with molds <1/2" ]
- diameter diameter
7 354 f} 7 212.7' - Fracture or mechanical break, <10 1+ 204.0-205.2' - Same as 201.5-204.0' 1
i ° deg, rough, undulating J T} exceptvoids (<3/16") over 10% of ]
215 NR| 213.1"- Fracture or mechanical break, 20 rock surface, moderately fossiliferous
1734 deg, rough, undulating, <1/2" open 1L with_ _mold_s <1/4" in diameter, few ]
i 213.1-213.2' - Fracture zone, rough, ] | cavities with secondary infilling 1" x ) ]
undulating, gravel sized fragments <1" HE EppY R32: 11 minutes
N diameter 11 No Recovery 205.2-206.5' 1
216.5
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LOCATION : 1723946.2 N, 457608.0 E (NAD83)

ELEVATION : 41.6 ft (NAVD88)

DRILLING CONTRACTOR : Universal Engineering Sciences, Jacksonville, FL; Driller: B. Truitt; Cathead Operator: P. Buchler

CORING METHOD AND EQUIPMENT : Dietrich D-50 S/N 232, mud rotary, NQ tools, HW casing

ORIENTATION : Vertical

WATER LEVELS : 1.5 ft bgs on 03/22/07

START : 3/22/2007

END : 4/5/2007

LOGGER : R. Bitely

zne . DISCONTINUITIES o LITHOLOGY COMMENTS
5z& 2 g 7] S
ooz | ZEx | . |ue DESCRIPTION ) ROCK TYPE, COLOR, SIZE AND DEPTH OF CASING,
@oF | zrd | € |38 2 MINERALOGY, TEXTURE, FLUID LOSS, CORING RATE AND
z I< W 5 8 o 5 Q DEPTH, TYPE, ORIENTATION, ROUGHNESS, 8 WEATHERING, HARDNESS, SMOOTHNESS. CAVING ROD
N >0 o | zx PLANARITY, INFILLING MATERIAL AND = AND ROCK MASS DROPS. TEST IR;ESULTS ETC
42| guy « | EW| THICKNESS, SURFACE STAINING, AND TIGHTNESS | & CHARACTERISTICS ' PR
! ) | | | Limestone Formation collapsing on
e >10| 216.7, 216.9'- Bedding plane (2), <10 deg, 206.5-207.0' - yellowish gray, (5Y core barrel at 216.5', e
N zg‘eor:)th’ undulating, to rough, tight to <1/4 [ 1] 8/1), very fine to fine grained, advance NW casing to 209'
moderate to strong HCI reaction,
i >10 216.9-2_18.2' - Fracture zone, rough, ) [ T very weak to weaI?(R1 to R2), with ]
undulating, gravel sized fragments <2 [T] lenses of extremely weak (RO) rock
R33-NQ diameter, stain on surface @ 217.6' voids (<3/1 6") over 10-30% of rock ’ 7
— 5t | 0 (laminated organics) [ T} surface, poorly to moderately g
38% fossiliferous with molds/casts <1/2"
1 [ T in diameter, friable ]
-127257 NR —AT1T 207.0-208.3' - moderate to strong o
: HCI reaction, poorly consolidated
1 silts to very weak (R1) rock, R33: 14 minutes ]
. laminated bedding, trace voids in few E
2215 [ T] bedding planes, fossils absent
>10] 221.5-221.7' - Fracture zone or mechanical T 208.3-209.7' - Same as 206.5-207.0' Stop coring at 221.5 at
e break, rough, undulating, angular gravel No Recovery 209.7-211.5' 18:30 on 04/04/2007; water |
| sized fragments <1-1/2" diameter [T] Limestone . level at ground level
211.5-213.2' - yellowish gray, (5Y Resume coring at 07:00 on
i [ T | 8/1), veryfine to fine grained, 04/05/2007 ]
moderate to strong HCI reaction, Recovery loss for R34 due
R34-NQ [T extremely weak to weak (RO to R2), to core barrel blockage at ]
i 5t | 0 |NR T voids (<3/16") over <20% of rock 221.7' ]
4% surface, few cavities <1/2" diameter
N 1] No Recovery 213.2-216.5' 1
225 | | | Limestone ]
-183.4 [T 216.5-218.4' - yellowish gray, (5Y
N 8/1), very fine to fine grained, . f 1
| moderate HCI reaction, very weak to R34: 19 minutes i
weak (R1 to R2), voids (<3/16") over
226.5 [ 1] 20-40% of rock surface, moderately b
| >10 226.6: 226.75, 226.9, 226'95’. 227.05, 227.2, T fossiliferous with molds/casts <1/2" i
227.5' - Fractures or mechanical break (7), diameter, trace organic laminations
- <10 deg, rough, undulating, <1" open, gravel [T I No Recovery 218.4-221.5' -
| s10| sized fragm?nts <1/2" diameter Limestone i
227.5-228.1" - Fracture zone, rough, [ T| 221.5-221.7' - yellowish gray, (5Y
R35-NQ uqdlél_atmgt, angular gravel sized fragments am 8/1), very fine grained, mild to ]
p <1" diameter moderate HCI reaction, weak to
35650 0 T medium strong (R2 to R3), voids
B (<3/16") over 20-30% of rock 1
230 | NR [ T | surface, moderately fossiliferous, ]
-188.4 with molds/casts <1/2" diameter, few
B [T} cavities <1/2" diameter . . E
No Recovery 221.7-226.5' R35: 12 minutes
N 2315 [ T |- Limestone T
- 226.5-228.3' - yellowish gray, (5Y
EE 7/2), very fine to fine grained, mild to SC-7 collected at 231.5-
] 0 moderate HCI reaction, extremely 2325 7]
. \ ) ) weak to very weak (RO to R1), voids .
10 Zg’g’?a;,r?gedg;r/‘g"%ggﬁ! horizontal, smooth,  I'T]  (<3/16") over 10-30% of rock
T undulating, surface, poorly to moderatel ]
RIGNG t23r21t6 - Fracture, 60 deg, rough, undulating, [ T fossilifergus, f)(lew cavities <1>l4" ]
g i ; : .
— 5ft | 20 232.8-233.5' - Fracture zone, rough, [T g{?::,gt?a;g?gif ;%?g;}ﬂ?glzu;gv 1
| 40% undulating, gravel sized fragments <2" [T} No Recovery 228.3-231.5' |
235 diameter
-193.4
[ 1] R36: 18 minutes
236.5 [ L]
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“ CH2MHILL

PROJECT NUMBER:

338884.FL

BORING NUMBER:

A-02

SHEET 13 OF 13

ROCK CORE LOG

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

LOCATION : 1723946.2 N, 457608.0 E (NAD83)

ELEVATION : 41.6 ft (NAVD88)

DRILLING CONTRACTOR : Universal Engineering Sciences, Jacksonville, FL; Driller: B. Truitt; Cathead Operator: P. Buchler

CORING METHOD AND EQUIPMENT : Dietrich D-50 S/N 232, mud rotary, NQ tools, HW casing

ORIENTATION : Vertical

WATER LEVELS : 1.5 ft bgs on 03/22/07

START : 3/22/2007

END : 4/5/2007

LOGGER : R. Bitely

_ . DISCONTINUITIES o LITHOLOGY COMMENTS
52| of » DESCRIPTION =
oeZ | ZZ<x | - |4 ) ROCK TYPE, COLOR, SIZE AND DEPTH OF CASING,
moF | zrd | € |38 2 MINERALOGY, TEXTURE, FLUID LOSS, CORING RATE AND
I3 wk 8 a5 8 DEPTH, TYPE, ORIENTATION, ROUGHNESS, 8 WEATHERING, HARDNESS, SMOOTHN’ESS CAVING ROD
g a 74 2 O S 2 o PLANARITY, INFILLING MATERIAL AND = AND ROCK MASS )
w>o | S&ED | 9 |2W| THICKNESS, SURFACE STAINING, AND TIGHTNESS | 5 CHARACTERISTICS DROPS, TEST RESULTS, ETC.
236.6' - Fracture or mechanical break, <10 [ | | Limestone . .
1 >10 deg, rough, undulating, <1/4" open 'I' 231.5-233.5' - ye||_0WISh gray, (5Y N
- 236.9-237.15' - Fracture zone, rough, I} ﬁq’;()j'e"r:g ‘:‘_{”gl trzggt‘?o%ra\;g?;’wrggg to 4
<1" s
- 2 | ynduiating, gravel sized fragments <1 HH (R1), voids (<3/16" over 10-20% of .
237.25, 237.45, 238.0, 238.15, 238.85' - [ T] rock surface, poorly to moderately i
R37-NQ Fracture or mechanical break (5), <10 deg, f035|'|'|ferou$ with fossil molds/casts
— 51t | 30 101 rough, undulating, tight to <1/4" open 4T} <14, medium strong (R3) rock from .
_ 58% 239.2-239.25' - Fracture zone or bedding 41Tt 233.15-233.25 . i
240 plane, rough, undulating, <1/2" open, bedding No Recovery 233.5-236.5
198 4] plane fractures with vertical fractures 1L '2-5'2%5;%%94, yellowish gray, (5 —
1 NR 7/2), very fine to fine grained, R37: 13 minutes ]
. . L moderate HCI reaction, extremely E
2415 [ T] weak to very weak (RO to R1), voids
. . N [~ (<3/16") over 20-50% of rock 7]
| 10 241.65' - Bedding plane or mechanical break, [ | surface, trace laminated bedding, i
horizontal, rough, undulating, <1/4" open ] poorly to moderately fossiliferous
N 241.65-241.8' - Fracture zone, rough, with fossil molds/casts <3/4", few T
_ 0 undulating, gravel sized fragments <1 | cavities <1/2" in diameter, secondary |
gf1maeft,?r Mechanical break infilling of cavities at 238.5-239.2'
| REeNa 24111, 242.35 - Bedding plane or | No Recovery 23.4-241.5 |
36% mechanical break (2), <10 deg, rough, 241.5-242.55' - yellowish gray, (5Y
‘ undulating, <1'/4 open 1 7/2), very fine to fine grained, R
245 | NR| 242:4,242.55' - Mechanical break (2) ] moderate HCI reaction, extremely |
-2034 weak to weak (RO to R2), strength
N ] decreases with depth, voids (<3/16") . : 1
| ] over 20-40% of rock surface, R38: 17 minutes i
246.5 moderately fossiliferous with
- molds/casts <3/4" in diameter, trace b
| >10| 246.65-246.95' - Fracture zone, rough, I1.| laminations ]
undulating, gravel sized fragments <3/4" [ T| | Sandy Silt (ML)
7] diameter ) ) T | 242.55-243.3' - very fine to medium b
| 247.25' - Bedding plane or mechanical break, | T] |grained, moderate HCI reaction, )
smooth, undulating, <1/4" open T |carbonate derived silts and sands
R39-NQ No Recovery 243.3-246.5' T
. 5f | 0 4T} Limestone i
17% NR 246.5-247.35' - yellowish gray, (5Y
1L 7/2), very fine to fine grained, ]
250 | —11 moderate to strong HCI reaction, ]
-208.4 extremely weak to very weak (RO to
N TII R?), laminated with organics, trace R39: 17 minutes T
i ] L voids (<3/16"), few cavities <1/4" in .
2515 [ T| diameter, poorly fossiliferous Boring completed to 251.5'
No Recovery 247.35-251.5' at 15:30 on 04/05/2007 A
B - - Bottom of Boring at 251.5 ft bgs on g
4/5/2007
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PROJECT NUMBER: BORING NUMBER:

‘ 338884.FL A-03 SHEET 1 OF 12
CH2MHILL
SOIL BORING LOG

PROJECT : Progress Energy Florida - COLA Investigation, Levy County Site LOCATION : 1723884.4 N, 457671.8 E (NAD83)

ELEVATION : 42.1 ft (NAVD88) DRILLING CONTRACTOR : Universal Engineering Sciences, Jacksonville, FL; Driller: B. Truitt; Cathead Operator: B. Crews, P. Buchler
DRILLING METHOD AND EQUIPMENT : Dietrich D-50 S/N 232, mud rotary, cathead, AWJ rods, 6 tri-cone bit ORIENTATION : Vertical
WATER LEVELS : 1.3 ft bgs on 3/11/07 START : 3/10/2007. END : 3/12/2007 LOGGER : R. Bitely, C. Wallestad, N. Jarzyniecki
STANDARD SOIL DESCRIPTION o COMMENTS
zog PENETRATION o]
S Z S | SAMPLE INTERVAL (f) TEST RESULTS 3
Ywo RECOVERY (it SOIL NAME, USCS GROUP SYMBOL, COLOR, =] DEPTH OF CASING, DRILLING RATE,
g e () MOISTURE CONTENT, RELATIVE DENSITY OR 9 DRILLING FLUID LOSS, TESTS, AND
= & #TYPE 6"-6"-6" CONSISTENCY, SOIL STRUCTURE, MINERALOGY E INSTRUMENTATION
aam (N) &
421
7] i C. Wallestad and N. Jarzyniecki also logged
4 B portions of boring A-03 b
35 1
Poorly Graded Sand With Silt (SP-SM) | i -
. 3.4.6 3.5-4.7' - very pale orange and dark yellowish orange, 111 -
1 12 | SS-1 (10) (10YR 8/2 and 10YR 6/6), wet, loose, very fine to fine | : |v:v i
5 5.0 grained, silica sand, 6% nonplastic fines, trace root i !‘|v
37.1 \gi':lt.:%’;ace iron cemented sand nodules <1/4 / Moderate'to light chatter, slow advancement
B 1 at5.0-8.5 1
8.5 1
Silt (ML)
B 3-8-4 8.5-9.4' - pale yellowish orange, (10YR 8/6), wet, stiff, E
| 0.9 | SS-2 (12) nonplastic to low plasticity, rapid dilatancy, mild to i |
10 10.0 moderate HCI reaction, 5-10% fine to medium grained
32.1 ' sand, all carbonate /4 -
7] i Very slow drilling at 11.5-13.5' i
13.8 ]
0.0 SS-3 50/1 No Recovery 13.5-13.6'
7] (50717) i Rapid advancement i
15| ] ]
271
18.5 .
18.8 0.3 | SS+4 50/4 Silt With Sand (ML) [T .
. (50/4") 18.5-18.8' - pale yellowish orange, (10YR 8/6), wet, /] Very dense layer at 18.75, very slow -
| hard, nonplastic, rapid dilatancy, mild HCI reaction, i advancement i
20 15-20% fine to medium grained sand, all carbonate
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PROJECT NUMBER: BORING NUMBER:

‘ 338884.FL A-03 SHEET 2 OF 12
CH2MHILL
SOIL BORING LOG

PROJECT : Progress Energy Florida - COLA Investigation, Levy County Site LOCATION : 1723884.4 N, 457671.8 E (NAD83)

ELEVATION : 42.1 ft (NAVD88) DRILLING CONTRACTOR : Universal Engineering Sciences, Jacksonville, FL; Driller: B. Truitt; Cathead Operator: B. Crews, P. Buchler
DRILLING METHOD AND EQUIPMENT : Dietrich D-50 S/N 232, mud rotary, cathead, AWJ rods, 6 tri-cone bit ORIENTATION : Vertical
WATER LEVELS : 1.3 ft bgs on 3/11/07 START : 3/10/2007 END : 3/12/2007 LOGGER : R. Bitely, C. Wallestad, N. Jarzyniecki
R STANDARD SOIL DESCRIPTION o COMMENTS
% % € | SAMPLE INTERVAL (ft ?gsNTE;EéUPTNs Q
o u.lé RECOVERY (it SOIL NAME, USCS GROUP SYMBOL, COLOR, (:) DEPTH OF CASING, DRILLING RATE,
g e () MOISTURE CONTENT, RELATIVE DENSITY OR 9 DRILLING FLUID LOSS, TESTS, AND
= & #TYPE 6"-6"-6" CONSISTENCY, SOIL STRUCTURE, MINERALOGY E INSTRUMENTATION
aam (N) n
221
T h Moderate to rapid advancement at 22.5' h
23.5 1
Silty Sand (SM) 111] Sample SS-5 may be weak limestone
b 15 | ss5 23-36-46 23.5-25.0' - grayish orange, (10YR 7/4), wet, very 1 1
i : (82) dense, fine to coarse grained, mild to moderate HCI : ]
25 25.0 reaction, 46% nonplastic fines, approximately 5 -
173 - interbedded extremely weak (RO) limestone lenses L —
1 \<1/2" thick /]| |
28.5 1
Silty Sand (SM) 11
— 8-9-27 28.5-30.0' - Same as 23.5-25.0' except dark yellowish {11 1
| 15 | SS-6 (36) orange, (10YR 6/6), dense, 1/2" lense of medium 11l |
30 30,0 plastic silt at 28.6', approximately 5 interbedded 1
121 limestone lenses up to 1/2" thick Moderate drilling rate with variable thin, ]
T — dense zones. E
33.5 i
Silty Sand With Limestone (SM) || |
- 05 | ss-7 | 410-50/1.5 | 335340 - Same as 28.5-30.0' except 50% of .
| 348 (60/7.5) _\sample is limestone lenses to 1/2" thick /_ |
35_ | ] ]
71
38.5 i
22-50/5
1 s04 0.9 | SS-8 (721117 E E
40
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PROJECT NUMBER: BORING NUMBER:

‘ 338884.FL A-03 SHEET 3 OF 12
CH2MHILL
SOIL BORING LOG

PROJECT : Progress Energy Florida - COLA Investigation, Levy County Site LOCATION : 1723884.4 N, 457671.8 E (NAD83)

ELEVATION : 42.1 ft (NAVD88) DRILLING CONTRACTOR : Universal Engineering Sciences, Jacksonville, FL; Driller: B. Truitt; Cathead Operator: B. Crews, P. Buchler
DRILLING METHOD AND EQUIPMENT : Dietrich D-50 S/N 232, mud rotary, cathead, AWJ rods, 6 tri-cone bit ORIENTATION : Vertical
WATER LEVELS : 1.3 ft bgs on 3/11/07 START : 3/10/2007. END : 3/12/2007 LOGGER : R. Bitely, C. Wallestad, N. Jarzyniecki
R STANDARD SOIL DESCRIPTION o COMMENTS
Z2€ [ sAMPLE INTERVAL () PENETRATION Q
Sz TEST RESULTS >
Ywo RECOVERY (it SOIL NAME, USCS GROUP SYMBOL, COLOR, =] DEPTH OF CASING, DRILLING RATE,
g e () MOISTURE CONTENT, RELATIVE DENSITY OR 9 DRILLING FLUID LOSS, TESTS, AND
= & #TYPE 6"-6"-6" CONSISTENCY, SOIL STRUCTURE, MINERALOGY E INSTRUMENTATION
aam (N) n
2.1 Silty Sand With Limestone (SM) Slow drilling with intermittent light chatter at
B 38.5-39.4' - olive gray, (5Y 4/1), wet, very dense, fine | 40.0-43.5' E
i to coarse grained, moderate HCI reaction, 30% ] ]
nonplastic fines, with interbedded limestone lenses to
B 1" thick, all carbonate B B
| 435 | i
3.6 0.1 A SS9 50/1 Limestone Fragments i
i (50/1") 43.5-43.6' - olive gray, (5Y 4/1), mild to moderate HCI [ ] ]
reaction, coarse sand to fine gravel-sized fragments
h (<1/2" in diameter), trace fossils and voids <1/16" ] ]
45_ | Begin Rock Coring at 43.5 ft bgs —] —]
29 | See the next sheet for the rock core log 1 1
50_| ] ]
-7.9
55 | ] ]
-12.9
60
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‘ CH2MHILL

PROJECT NUMBER:

338884.FL

BORING NUMBER:

A-03

SHEET 4 OF 12

ROCK CORE LOG

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

LOCATION : 1723884.4 N, 457671.8 E (NAD83)

ELEVATION : 42.1 ft (NAVD88)

DRILLING CONTRACTOR : Universal Engineering Sciences, Jacksonville, FL; Driller: B. Truitt; Cathead Operator: B. Crews, P. Buchler

CORING METHOD AND EQUIPMENT : Dietrich D-50 S/N 232, mud rotary, NQ tools, HW casing

ORIENTATION : Vertical

WATER LEVELS : 1.3 ft bgs on 3/11/07 START : 3/10/2007 END : 3/12/2007 LOGGER : R. Bitely, C. Wallestad, N. Jarzyniecki
. DISCONTINUITIES LITHOLOGY COMMENTS
g2e| o cn DESCRIPTION g
- -
oeg| 2%z | - | 0 ROCK TYPE, COLOR, SIZE AND DEPTH OF CASING,
@oF | Zry | €38 3 MINERALOGY, TEXTURE, FLUID LOSS, CORING RATE AND
I3 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
43.5 0 | [ | Limestone HW casing installed to
B — - 43.5-45.9' - moderate yellowish 43.5"; begin rock coring at 1
N rown, , fine grained, .
1 Rrina 0 L brown, (10YR 5/4), fine grained 435 |
251 | 88 - . weak to extremely weak (R2 to R0),
_42159_ 28 44.65' - Mechanical break 4 Vos (<1/6") over 60-70% of rock I |
- 1 . . [ T | surface, hardness decreases with - O minutes i
45.4' - Bedding plane or fracture, <10 deg, depth, highly to poorly fossiliferous
46.0 NR ] rough, undulating, <1/4" open 4T} decreasing with depth, trace i
i 3 46.15, 46.25, 46.4' - Bedding plane or i1t laminations i
mechanical break, 0-<10 deg, smooth, No Recovery 45.9-46.0'
— undulating, <1/4" open s - Limestone E
46.55, 47.2, 47.85' - Mechanical break [ L 46.0-50.3' - moderate yellowish
7] 1 47.4-47.65' - Clay seam brown, (10YR 5/4), fine grained, very ]
- - weak to extremely weak (R1 to RO0), ]
R2-NQ [ T] voids (<3/16") over 40-80% of rock
b 8562; 710 48.5' - Mechanical break 'I' surface increasing with depth, poorly T
° . L fossiliferous, moderately to highly ]
\ fossiliferous with fossil molds from
. 1| 49.25-49.45 - Clay seam I By -
79| 1 i _ _ +1 R2: 4 minutes o
n NR 50.25' - Bedding plane or.mechanlcal break, 4TI NoRecovery50.3-51.0° |
51.0 <10 deg, smooth, undulating, tight
TIT Limestone ]
B 0 TT 51.0-55.9' - moderate yellowish 1
i ] | brown, (10YR 5/4), very fine to fine i
[T grained, moderate HCI reaction, very
e 4 52.3, 52.5' - Bedding plane or mechanical E - weak to weak (R1 to R2), voids 1
break, <10 deg, rough, undulating, <1/8" (<1/16") over 80-90% of rock |
R3-NQ open surface, moderately to highly
- 5f | 84| 2 52.85' - Fracture or mechanical break, 50 4T} fossiliferous with molds up to E
98% deg, rough, undulating, tight T 1/2"x1/4", extremely weak at
T 53.0' - Bedding plane or mechanical break, 7] - 52.0-52.5' ]
E 2 35 deg, rough, undulating, tight 1Tt ]
55 53.2" - Fracture or mechanical break, 20 deg,
-12.9] rough, undulating, tight [ 1] R3: 8 minutes o
_ 2 53.3' - Fracture or mechanical break, 50 deg, - n i
56.0 rough, undulating, tight [ T
NR 53.45, 53.6' - Mechanical break 'I' No Recovery 55.9-56.0' 1
- 1 54.25' - Fracture or mechanical break, 60 ] | Limestone i
deg, rough, undulating, tight 56.0-60.5' - moderate yellowish
T 55.4" - Fracture or mechanical break, <10 [ ] brown, (10YR 5/4), very fine to fine ]
i 5 deg, rough, undulating, tight J T} grained, moderate to strong HCI ]
55.7' - Bedding plane or mechanical break, reaction, weak to medium strong (R2
R4NQ <1odd¢?_,"_rough, undulating, 1/8" infilling, 11T to Flz(s), ;oids (<3/d1 6")t0|vetr sr?-gh?% of .
_ st | 67 | 1 sand infilling, open | | rock surface, moderately to highly |
90% 56.55' - Fracture or mechanical break, 30 [ 1] fossiliferous, with fossil molds
deg, rough, undulating, tight 1/2"x1/4", extremely weak to very 1
_ 2 57.25, 57.35, 57.5, 57.55, 58.0, 58.4' - | | weak at 57.25-57.55' and 59.95-60.5' ]
60 Bedding plane or mechanical break, <10 deg, [ |
17901 rough, undulating, <1/4" open —] — . . —
B 2 59.25' - Bedding plane or mechanical break, _I_ R4: 10 minutes |
61.0 NR <10 deg, smooth, undulating, <1/4" open T No Recovery 60.5-61.0
: 59.95' - Bedding plane or mechanical break, - 1
i 1 horizontal, rough, undulating, <1/2" open 1t ]
60.2, 60.45' - Bedding plane or mechanical
— break, <10 deg, rough to smooth, undulating, 4T | B
i 1 1/4" open ] | i
61.8' - Fracture or mechanical break, 30 deg, [ 1|
rough, undulating, sandy or fragmented s - 1
R5-NQ infilling, 1/2" to 1/4" open [ 1]
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‘ CH2MHILL

PROJECT NUMBER:

338884.FL

BORING NUMBER:

A-03

SHEET 5 OF 12

ROCK CORE LOG

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

LOCATION : 1723884.4 N, 457671.8 E (NAD83)

ELEVATION : 42.1 ft (NAVD88)

DRILLING CONTRACTOR : Universal Engineering Sciences, Jacksonville, FL; Driller: B. Truitt; Cathead Operator: B. Crews, P. Buchler

CORING METHOD AND EQUIPMENT : Dietrich D-50 S/N 232, mud rotary, NQ tools, HW casing

ORIENTATION : Vertical

WATER LEVELS : 1.3 ft bgs on 3/11/07 START : 3/10/2007 END : 3/12/2007 LOGGER : R. Bitely, C. Wallestad, N. Jarzyniecki
zn . DISCONTINUITIES o LITHOLOGY COMMENTS
g S
0z § 25 2 DESCRIPTION 3 ROCK TYPE, COLOR,
B38| 235 | 2|35 = MINERALOGY, TEXTURE, FLUID LOSS, CORING RATE AND
I << wk 8 ~ |F 8 DEPTH, TYPE, ORIENTATION, ROUGHNESS, 8 WEATHERING, HARDNESS, SMOOTHN’ESS CAVING ROD
Fus O] o (9 PLANARITY, INFILLING MATERIAL AND AND ROCK MASS :
nsw | &z3 o [25 . 2 DROPS, TEST RESULTS, ETC.
83 Sy x | £/ | THICKNESS, SURFACE STAINING, AND TIGHTNESS | 7 CHARACTERISTICS
Stt 17411 62.5' - Bedding plane or mechanical break, | [ | Limestone
— 84% horizontal, rough, undulating, 1/2" to 1/4" B - 61.0-65.2' - moderate yellowish B
i 1 open a [ 1] | brown, (10YR 5/4), very fine to fine ]
65 63.45' - Mechanical break T grained, moderate HCI reaction,
229 1 63.7-64.0' - Fracture or mechanical break, = — — extremely weak to very weak (RO to R5: 12 minutes —
- M1 <10 deg, rough, undulating, rock fragment [T ] R1),voids to 1/16" over <15% of ) i
NR infilling, 3-1/2" open rock surface from 61.0-61.6', voids to
66.0 64.65' - Bedding plane or mechanical break, 4T} 3/16" over 10% of rock surface in g
horizontal, smooth, undulating, 1/8" open mottled patterns from 61.6-63.4",
7] 2 65.05' - Bedding plane or mechanical break, I mottling decreasing with depth, voids T
- <10 deg, rough, undulating, 1/8" open 11T to 1/16" covering <5% of rock B
66.3' - Fracture or mechanical break, 60 deg, surface from 64.0-65.2', poorly to
N 0 rough, undulating, tight moderately fossiliferous with molds T
66.8' - Bedding plane or mechanical break, . L to 1/2"x1/8", solution E
R6-NQ horizontal, rough, undulating, tight [ T | cavities/bioturbation at 63.45', weak
1 180%/ 9% | 1 68.45' - Bedding plane, horizontal, smooth, 'I' to medium strong at 62.5-64.3' ]
° undulating, tight +11 No Recovery 65.2-66.0' i
T Limestone
T 0 7 [~ 66.0-71.0' - pale yellowish brown, T
70_| _ _ I T} (10YR 6/2), mild to moderate HCI _ _
-27.9 70.0' - Bedding plane or mechanical break, reaction, very weak to medium R6: 9 minutes
B 1 horizontal, smooth, undulating, tight 11T strong (R1 to R3), voids (1/6") over B
71.0 70.2, 71.0' - Mechanical break a | 30-70% of rock surface, poorly ]
1 [T fossiliferous, trace molds, trace
N \ ] - cavities to 3/4"x1/4" some cavities 1
i msgp—eiracture, 25 deg, rough, stepped, _I_ with secondary infilling, laminated ]
[ T | bedding with organics from 67.3-67.7
h 3 72.4' - Fracture, 60 deg, smooth, undulating, 7 - 71.0-72.9' - yellowish gray to light 1
tight olive gray, (5Y 7/2 to 5Y 5/2), very . o ]
R7-NQ 72.65' - Fracture or mechanical break, 20 fine to fine grained, moderate HCI Driller's Remark: Silt seam
- 5f | 53 | NR deg, rough, undulating, tight I T} reaction, extremely weak to medium from 72.9-73.9' based on B
1 74% o 72.8' - Bedding plane or mechanical break, JT1} stong (RO to R3), voids (3/16") over drllllr\lgt_speed and |
N9 1 nhorizontal, smooth, undulating, tight 20-80% of rock surface, moderately circulation 309
B 1 72.9-73.9' - Clay seam, driller reports soil 1T fossiliferous with fossil molds, trace Driller's Remark: 30% loss
75_| horizon secondary infilling of cavities, mottled | ©Of circulation fluids at ]
-32.9 4 74.5' - Fracture, 40 deg, rough, undulating, [ [ | No Recovery 72.9-73.9' ;p}p'argxmattely 74
7 tight T Limestone -9 minutes i
76.0 NR ] 75.15, 75.25' - Bedding plane, horizontal, ] | 73.9-75.7'- Same as 71.0-72.9' i
smooth, undulating, tight [T No Recovery 75.7-76.0'
B 1 75.5, 75.55' - Bedding plane or mechanical 1 - Limestone 1
| break, horizontal, smooth to rough, [T ] 76.0-76.9' - light olive gray, (5Y 5/2), i
undulating, tight very fine to fine grained, moderate
N 0 76.9' - Bedding plane or mechanical break, JI_ | HClI reaction, weak to medium strong B
<10 deg, rough, undulating, open 1" i | | (R2 to R3), voids (1/16") over i
R8-NQ 0 77.1' - Fracture, 70 deg, rough, undulating, 1] 10-90% of rock surface, cavities to
- 51t | 27 1/2" open E - | 2"x1/8" E
49% 77.3-77.5' - Clay seam [ T] |76.9-77.3' - yellowish gray, (5Y 7/2),
77.75,77.85, 77.9, 78.05' - Bedding plane, I | very fine to fine grained, extremely ]
. horizontal, smooth, undulating, tight [ T] |weak (RO), voids (1/6") covering 75% .
80 NR T of rock surface
-37.9 Fat Clay To Highly Plastic Silt (CH) R8: 9 minutes
— 411} |77.3-77.5' - moderate HCI reaction B
81.0 ] | Limestone i
[ TT 77578.1'- Same as 76.9-77.3'
] 2 81.35, 81.4' - Fracture or mechanical break, 11T 78.1-78.45' - Same as 76.0-76.9' SC-1 collected at 81.4- ]
i <10 deg, smooth to rough, undulating, | | No Recovery 78.45-81.0' 82.4' ]
organic staining over 50-80% of surface, [T
B 1 <1/2" open — B 1
82.7, 83.25, 83.4' - Mechanical break _I_ i
R9-NQ T
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PROJECT : Progress Energy Florida - COLA Investigation, Levy County Site

LOCATION : 1723884.4 N, 457671.8 E (NAD83)

ELEVATION : 42.1 ft (NAVD88)

DRILLING CONTRACTOR : Universal Engineering Sciences, Jacksonville, FL; Driller: B. Truitt; Cathead Operator: B. Crews, P. Buchler

CORING METHOD AND EQUIPMENT : Dietrich D-50 S/N 232, mud rotary, NQ tools, HW casing

ORIENTATION : Vertical

WATER LEVELS : 1.3 ft bgs on 3/11/07 TART : 3/10/2007 END : 3/12/2007 L ER : R. Bitely, C. Wallestad, N. Jarzyniecki
S ft bgs /11/ S /10! /12 0GG itely, C. Wallestad, N. Jarzyniecki
> . DISCONTINUITIES o LITHOLOGY COMMENTS
o a¥ o
-2 Sz [ DESCRIPTION =
<z > W ROCK TYPE, COLOR,
340 | 2:F | 2|85 - MINERALOGY, TEXTURE, FLUID L0SS, CORING RATE AND
I3 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 I?\;ESULTS ETC
42| guy | EW| THICKNESS, SURFACE STAINING, AND TIGHTNESS | & CHARACTERISTICS ' BT
i 9?3{’}0 L2 83.6,83.7' - Bedding plane, rough, undulating —J_— |8-i1"2)e§t5°g; yellowish gray to very ]
N ] B '9. gréy, (o] , very fine to i
o [T ight gray, (5 7/2 to N8), very fine t
85 T fine grained, weak to medium strong
1 — — (R2 to R3), extremely weak at . . —
-42.9 : R9: 12 minutes
- >10 [T | 83_.6-83.7', laminated from 81.0-81.4", : |
86.0 85.55-85.9' - Fracture zone, rough, am VO:fij (<1/16") over 30°fAJ of rock
- NR[] undulating to stepped - Sunace, organics rare from 1
| >10| 86.0-86.3'- Fracture zone, rough, undulating {1 81.35-81.4', secondary infilling of i
to stepped, intersecting fractures ) ;?FX ffl}réeﬁg';r?lne_ﬁi_fmatnx fr%r]n "
. 86.8-87.0' - Bedding plane, <10 deg, 1/2" clay 1T | ©!-#-6°.0, lossliiterous with moids 1
| 1 infilling, 1/2" open _u;}ltlg 12 X1'/t' W|thtsog]e gt?]condary i
- ; infilling, cavities up to 3" wi
ﬁz'cisula{iar?ddwq'%agg‘ <10 deg, smooth, - L secondary infilling, voids (3/16") over ]
R10-NQ 9, p [ 1| 80-90%, organics, fossiliferous, and
] Sft | 641 0| gg5 - Mechanical break }{ cavities up to 1-1/2", possible ]
86% JT1 bvioturbation at 81.4-83.6' i
T 85.35-85.9' - Same as 81.0-85.35'
1 >10 7] |~ except extremely weak to very weak ]
90_ | 89.7-90.3' - Fracture zone, rough, undulating, —J T} (RO to R1), molds up to 1"x1/4" with ) _
-47.9 >10] intersecting fractures some secondary infilling, cavities up R10: 7 minutes
N NR TLT to 1-1/2"x1/2", trace organics T
91.0 41 No Recovery 85.9-86.0" - i
[ T Limestone End drilling for the day
N 0 T 86:087.0'-Same as 85.35-85.9' 3/10/07 at 91.0' 7
| 1 except fat clay (CH) to elastic silt Resume drilling on 3/11/07 |
92.0, 94.3' - Mechanical break [T] (MH)seams at 86.8' and 87.5', at 91.0', water level is 1.3'
‘ 1 T secondary infilling of cavities at below ground surface b
92.8' - Bedding plane or mechanical break, 86.65-86.8', cavities up to 1-1/2"x1/2" -
R11-NQ <10 deq. smooth. undulatin 87.0-87.65' - yellowish gray, (5Y 7/2),
— 5ft | 76 | O , 9. ', unduating 4+t very fine to fine grained, extremely h
o 93.5" - Mechanical break >
100% it weak (RO), fossil molds up to |
94.05, 94.5' - Bedding plane or mechanical 1/2"x1/4", cavities few, some
95 | ! gzrlegg" <|1:0 d? s tﬂldmgﬁ?gt' 1/4" H fSBE;ng %%r}(li'm?ilggﬂ? olive gray to dark |
__| .65' - Fracture, smooth, undulating, .65-90.3' - ]
529 open [ T | yellowish brown, (5Y 5/2 to 10YR R11: 24 minutes
b >10| 94.75' - Fracture, 50 deg, infilling, up to 1/2" T 4/2), very fine to fine gra(im?]d, vegy) B
96.0 open | | weak to medium strong (R1 to R3), i
95.1-96.0' - Fracture zone, intersecting [T voids (<3/16") over 60% of rock SC-2 collected at 96.0-
i 0 fractures - - surface, cavities few (up to 1/2"), 97.0' 1
i [T ] trace organics, possible bioturbation, |
o | 705 99:5,96.0-96.2' - Mechanical break an very f?/S;E"qe/g?‘us, molds and casts
E E - upto X E
No Recovery 90.3-91.0°
R12-NQ 1Lt Limestone T
e 5ft | 87 | 1 1T} 91.0-93.0'- dusky yellow, (5Y 6/4), i
100% 98.7' - Mechanical break, 50 deg, rough, ﬁeré'ﬁrrfstgéi:ge (géii?oe%g/)ery weak to i
stepped u ;
. 1 PP . L fossiliferous with casts up to .
100 [ T| 3/4"x1/2", voids (3/16") over 30% of
5791 99.9' - Bedding plane, <10 deg, smooth, " rock surface, cavities up to 1/2"x1/4" R12: 10 minutes N
i 5 undulating, up to 1/4" open 111 over 15% of rock surface, yellowish ' ]
101.0 100.35, 100.4' - Fracture, <10 deg, rough, 11 9@y (5Y 7/2) secondary infilling up to
undulating, up to 1/4" open 7] - 2"x2" with trace voids (1/16"), trace ]
| 1 100.55-101.0" - Fracture zone, 80-85 deg, 4T} organics i
rough, undulating, fracture interval separated
T by bedding plane fractures 1F b
i 1 100.7-100.9' - Fracture zone or bedding | | ]
plane, rough, undulating [T
101.2, 103.3, 103.5, 103.6, 104.4' - b B 1
R13-NQ Mechanical break HE
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PROJECT : Progress Energy Florida - COLA Investigation, Levy County Site

LOCATION : 1723884.4 N, 457671.8 E (NAD83)

ELEVATION : 42.1 ft (NAVD88)

DRILLING CONTRACTOR : Universal Engineering Sciences, Jacksonville, FL; Driller: B. Truitt; Cathead Operator: B. Crews, P. Buchler

CORING METHOD AND EQUIPMENT : Dietrich D-50 S/N 232, mud rotary, NQ tools, HW casing

ORIENTATION : Vertical

WATER LEVELS : 1.3 ft bgs on 3/11/07 START : 3/10/2007 END : 3/12/2007 LOGGER : R. Bitely, C. Wallestad, N. Jarzyniecki
> . DISCONTINUITIES o LITHOLOGY COMMENTS
o a¥ o
%= 25 0 DESCRIPTION 2
ix3| 2%z | o |Bs o MR o COLOR, SIZE AND DEPTH OF CASING,
tee| EEX | € |29 DEPTH, TYPE, ORIENTATION, ROUGHNESS o} ’ ' FLUID LOSS, CORING RATE AND
£<| whbd | o |GE ARITY ' O WEATHERING, HARDNESS, SMOOTHNESS, CAVING ROD
b & >0 o | zx PLANARITY, INFILLING MATERIAL AND = AND ROCK MASS DROPS. TEST IR;ESULTS ETC
Wod | QWi | 2 | Y| THICKNESS, SURFACE STAINING, AND TIGHTNESS | CHARACTERISTICS ' PR
oft 19610 101.3" - Fracture, 50 deg, rough, undulating | | | 93.0-96.0' - yellowish gray, (5Y 7/2),
B 100% 102.5' - Mechanical break, <5 deg, rough, —I— weak to medium strong (R2 to R3), 1
i undulating a | voids over <10% of rock surface ]
105 1 T increasing to 30% from 93.65-94.35',
foo , : : — — fossiliferous with molds/casts up to . . —
62.9_ o 104.95' - Bedding plane, rough, undulating T 1/2°x1/4", possibly bioturbated from R13: 8 minutes |
106.0 93.65-94.35'
- 4T} Limestone E
| 0 1 96.0-‘]01 .0 - yellowish gray, (5Y 7/2), i
106.5, 108.3, 109.2' - Mechanical break veré fine to fine (gé?met;é%ery Véeak to
- B - medium strong to , voids B
\ . EE (3/16") over 35% of rock surface
7 1 107.35' - Bedding plane, <15 deg, rough, decreasing to 15-20% at 99.8', ]
undulating, 1/4" open J "} fossiliferous with casts/molds up to |
R14-NQ 108.1, 108.6, 108.8' - Bedding plane, 10 deg, | 1| 1/2"x1/4", organics visible in solution
N 180%/ 871 3 smooth to rough, undulating, tight to up to ] T [~ cavities at 98.4-98.6', secondary T
° 1/8" open at 108.8' . L infilling with voids over <10% of .
T surface and with trace fossils
T 1 7] [~ 101.0-106.0' - yellowish gray, (5Y T
(13;09_ 109.75' - Mechanical break, 10-15 deg, I T} 772), very fine to fine grained, weak SC-3 collected at 109.75- |
ol rough, undulating to very weak (R2 to R1), voids over 110.65'
T 3 , . 1L 20-30% of rock surface, fossiliferous R14: 5 minutes T
111.0 ;10-65, ‘1‘1hO-85d 1|1?-95 - Bted;jllzg plane, <10 1t with casts up to 1"x1/2", fossils and |
€g, rougn, undulating, up to open oids increase from zone at
- 3 111.05' - Fracture zone, rough, undulating, E - \1/()'2_163 5', clay infi"izng over 5% of E
| intersecting fractures . i m | voids, secondary infilling of yellowish i
111.7,112.1, 115.15-115.2, 115.85' - T gray (5Y 8/1) limestone with <10%
s 0 Mechanical break 1| voids and fossils; sparsely B
fossiliferous from 101-102.5' with i
R15-NQ 113.1,113.35, 113.45, 113.55, 113.7, 1138, | 15-25% voids on rock surface
T 5ft | 891 6 114.1, 144.3, 144.35, 114.75, 114.85' - T 106.0-106.9' - light olive gray to ]
100% Fracture zone or bedding plane, <10 deg, JT1} Vellowish gray, (5Y 5/2 to 5Y 7/2), i
] 5 rs]mcio;hfto r?ugh,tu1n1d$1§1ting, up to 1/8" open, - \(/S% f'\:‘;ég Imﬁg'r)ag:/ee?"zv(()a";ygerglék
ealed fracture a .6' 7] B , o ]
115 | surface, fossiliferous with _
729 [ T | molds/casts up to 1"x1/2", laminar R15: 9 minutes
— 1 \ . B - bedding planes B
1155 ding e <ipdeg smoonto I T TGRS s gy o -
i s | 11671 116.45, 11655 - Bedding plane, <10 [TT|  72), orv Tne o fre graned, very |
| geghsmooth to rough, undulating, up to 1/4 T (3/16") over 25-30% of rock surface, 1
p fossiliferous with fossils up to
B 0 4T} 1414, possible dissolution -
It cavities up to 1/2"x1/2" i
R16-NQ : 111.0-119.0' - yellowish gray, (5Y
- 5f | 88| 0 l1\ll18ﬁ 1'18'|4b5' 11k6'75' 119.8, 120.9' - 11T 7/2), very fine to fine grained, very .
100% echanical brea weak (R1), voids (<1/16") over
10-30% of rock surface, voids with 7]
B 1 119.3" - Bedding plane, rough, undulating, —I- ;etg/oncfiary infillirrf19 over additional ]
120 ground rock infilling, up to 1/2" open 5% of rock surface, secondary
779 ] [ infilling is yellowish gray (5Y 8/1) R16: 6 minutes ]
] 2 41 11901210 - yellowish gray, (5Y i
121.0 120.6' - Bedding plane, rough, undulating 11l 7/2), very fine to f'ine grained, weak |
120.95' - Fracture or mechanical break, (R2), voids (3/16") over 30% of rock
] ] R men el ot | fossia up o 12xti4" dissaluton I
.35' - Bedding plane, eg, rough, ,
N undulating, 1/2" open 1LF cavities up to 1/4" in diameter over 1
E 2 122.0' - Bedding plane, rough, undulating to 1T 15% of rock surface ]
stepped, tight 1 | i
R17-NQ [ T
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PROJECT : Progress Energy Florida - COLA Investigation, Levy County Site

LOCATION : 1723884.4 N, 457671.8 E (NAD83)

ELEVATION : 42.1 ft (NAVD88)

DRILLING CONTRACTOR : Universal Engineering Sciences, Jacksonville, FL; Driller: B. Truitt; Cathead Operator: B. Crews, P. Buchler

CORING METHOD AND EQUIPMENT : Dietrich D-50 S/N 232, mud rotary, NQ tools, HW casing

ORIENTATION : Vertical

WATER LEVELS : 1.3 ft bgs on 3/11/07 START : 3/10/2007 END : 3/12/2007 LOGGER : R. Bitely, C. Wallestad, N. Jarzyniecki
> . DISCONTINUITIES o LITHOLOGY COMMENTS
SE o o)
0z> ZT [ DESCRIPTION p
oeg| 2%z | - | 0 ROCK TYPE, COLOR, SIZE AND DEPTH OF CASING,
ol | S:F | §1%9 = MINERALOGY, TEXTURE, FLUID LOSS, CORING RATE AND
I3 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
Wod | SUl | g | X | THICKNESS, SURFACE STAINING, AND TIGHTNESS | & CHARACTERISTICS ' e
180f§/__33 1 122.9' - Fracture, 55 deg, smooth to rough, | [ | Limestone
B ° undulating, up to 1/4" open — - 121.0-126.0' - yellowish gray to light 1
i 0 123.4' - Bedding plane, smooth to rough, _I_ qlive gray, (5Y_ 7/2 to 5_Y 6/1), very ]
195 undulating, up to 1/2" open 1] fine to fine grained, voids (3/16")
809 123.5, 123.7, 124.15, 125.7' - Mechanical — — over 30% of rock surface, secondary R17: 11 minut —
] ] break T infiling with yellowish gray (5Y 8/1) fo - 11 minutes )
) medium gray (N5) limestone, voids
126.0 125.75' - Fracture, 55 deg, rough, undulating  J T} increase to 40-50% at 123.8-124.0 i
and 125.2-126.0', fossiliferous with
7] >10 I highly fossiliferous zones at T
b 126.9-126.95' - Fracture zone, intersecting 1T g;ggg%(ggtg‘%ﬁfs)a”d ]
i 1 fractures, up to 1/4" open ev.en L0 Y AL . .
127.4' - Bedding plane, rough, undulating, up dissolution cavities at 121.8' and
to 1/4" open - - 122.1" up to 1"x1/2", smaller B
R18-NQ T o [T dissoluti ities throughout
J sf | 98 | 2 | 127.5,130.15, 130.9' - Mechanical break R [ ol dcda;xyzf 1apg0 i
128.4, 128.7' - Beddi | tight to 1/4" :
100% opon” eading plane, fight fo J] 126.0-127.1- Same as 121.0-126.0 ]
T except very weak to weak (R1 to R2),
T 0 7] [~ voids decreasing with depth T
130 | T} 127.1-131.0' - yellowish gray, (5Y ] ]
-87.9 7/2; 5Y 8/1), very fine to fine grained, R18: 7 minutes
7 0 1L very weak (R1), voids (1/16") over SC-4 collected at 130.15- 1
131.0 41 10% of rock surface becoming 131.1 i
[T 1" infilled with depth, laminar bedding,
N 0 ] 1] - fossiliferous with some fossils up to 1
_ \ . i | 1/4" in diameter, trace cavities i
131.95, 133.3, 134.35, 135.5' - Mechanical T] 131.0-134.8' - yellowish gray to
R 2 break i AT dusky yellow, (5Y 7/8 to 5Y 6/4), very .
132.4, 132.9 -_Fracture, 40 deg, smooth to fine to fine grained, very weak to i
R19-NQ rough, undulating T weak (R1 to R2), voids (1/8") over
| 180f§/ 9| 4 133.45' - Bedding plane, <5 deg, smooth, ] B \jv<th-h33°e/°p?hf r]%(;iifi?;?)ﬁi |:Screasmg T
° undulating 1t ) f i
133.55' - Fracture, 80 deg, rough to smooth, casts/molds, fossils more abundant
135 . 0 undulating, tight 1 zlta1n3;28.7-1 33.2', laminar bedding 1
-929 | [ [ | 134.8-136.0' - yellowish gray, (5Y R19: 8 minutes ]
— 0 \ B - 7/6), very fine to fine grained, weak B
136.0 135.5, 133.6' - Fracture, 75 deg and 80 deg, [T} (R2)) vori{is (316" fogssiliferous
- rough to smooth, undulating, fractures T - (cast’s) dissolution’ cavities at 1
i intersect at 133.55' | [T | / Van s ]
4| 136.05 - Bedding plane, 40 deg, rough to 134.9-135.2 (1"1/2")
1 Sooth. un dulaﬁ%g ' 9, roug [T] 136.0-141.5' - yellowish gray and i
’ , ) light olive gray, (5Y 7/2 and 5Y 5/2),
- >10 ;36'35’ 1?16{7’ 136.t8h5 - E:jetljdtmg plan;e, ?/0 " 4T} very fine to fine grained, very weak to B
Ozghm“g 0 smooth, undulating, up to an weak (R1 to R2), voids (1/16") over
R20-NQ - . ] [~ 10% of rock surface increasing to T
B 5ft | 69| 2 g?féis’ 137.1,137.75, 139.0' - Mechanical 11T 1/8" at 138.7' covering 25:% of rock ]
100% 137.3-137.75' - Fracture zone or beddin surface, dissolution cavities up to
lane. multiole high anale intersectin 9 1/4" with some secondary calcite T
N 1 ?ractu’resu ple g gel ng -I- mineralization, poorly fossiliferous, ]
140 138.2, 138.5, 139.2' - Bedding plane, 40 deg, —|——|— 'aminar bedding . —
Il rough to smooth, undulating, up to 1/4" open [T R20: 8 minutes
N 3 140.0, 140.3' - Fracture (2), 60 deg and 65 ] B Driller's Remark: 100% T
141.0 deg, rough, undulating, up to 1/4" open 11} loss of circulation fluids at
140.7' - Bedding plane, <10 deg, smooth, T 140'
] U] SR b Remancaitreac ] '
. 3, 141.95, 145.9' - Mechanical brea 1t SC-5 collected at 141.85-
141.45' - Bedding plane, <10 deg, smooth, EE 142_9-(:0 ecteda
T 0 | undulating 1T b
R21-NQ jnn ) i
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PROJECT : Progress Energy Florida - COLA Investigation, Levy County Site

LOCATION : 1723884.4 N, 457671.8 E (NAD83)

ELEVATION : 42.1 ft (NAVD88)

DRILLING CONTRACTOR : Universal Engineering Sciences, Jacksonville, FL; Driller: B. Truitt; Cathead Operator: B. Crews, P. Buchler

CORING METHOD AND EQUIPMENT : Dietrich D-50 S/N 232, mud rotary, NQ tools, HW casing

ORIENTATION : Vertical

WATER LEVELS : 1.3 ft bgs on 3/11/07 START : 3/10/2007 END : 3/12/2007 LOGGER : R. Bitely, C. Wallestad, N. Jarzyniecki
> . DISCONTINUITIES o LITHOLOGY COMMENTS
SE o o)
-2 =z [ DESCRIPTION pr
ix3| 2%z | o &5 o MR o COLOR, SIZE AND DEPTH OF CASING,
T2E| EEZS | £|25|  DEPTH, TYPE, ORIENTATION, ROUGHNESS 3 ’ ' FLUID LOSS, CORING RATE AND
22| whkd | o |Be  TYPE, : ' 2 WEATHERING, HARDNESS, SMOOTHNESS, CAVING ROD
E nD: & % Z0 S é % PLANARITY, INFILLING MATERIAL AND E AND ROCK MASS DROPS. TEST IT\;ESULTS ETC
42| guy | EW| THICKNESS, SURFACE STAINING, AND TIGHTNESS | & CHARACTERISTICS ' e
b? 25 [>10 143.0' - Bedding plane, <10 deg, smooth to | [ | Limestone
B 91% rough‘, undulating, up to 1" open —I— 141.5-143.1' - yellowish gray to light 1
i =10 143.3' - Bedghng plane, <10 deg, some a | olive gray, (5Y_ 7/2 to 5Y 5/2), very ]
145 recrystallization on 20% of surface T fine to fine grained, very weak to
-1029] 143.5-144.6; 145.05-145.55' - Fracture zone, — — weak (R1 to R2), voids over 20% of R21: 22 minut —
e >10| intersecting fractures [ T | rock surface, cavities over 10% of - 22 minutes i
NR rock surface up to 1-1/3"x3/4", most
146.0 T} voids and cavities infilled with -
146.1-146.15' - Fracture zone, open medium gray (N6) material,
7 4 146.3' - Bedding plane, <10 deg, smooth to gl fossiliferous (as casts) ]
. rough, undulating to planar, organic staining 11T 143.1-145.55' - yellowish gray to very 1
on fracture face, up to 1/2" open light gray, with light olive grey
T 3 146.9, 147.4' - Fracture, 50 deg mottling, (5Y 7/2 to N8, with 5Y 5/2), ]
147.55' - Bedding plane, <10 deg, 1/4" open | L very fine to fine grained, weak to E
R252—flt\JQ al s 147.9' - Bedding plane, 10-15 deg, up to 1" [ 1| medi:lmo/str(;ng (R2 tr(f) R3), voids
1 open ] [~ over 15% of rock surface, dissolution T
80% 148.4, 149.0' - Bedding plane, <10 deg, upto |} L} cavities up to 1/2" in diameter, .
1/2" open fossiliferous (as casts)
T 1 1+ No Recovery 145.55-146.0' 7
150 | — T} Limestone . ]
-107.9 146.0-147.2' - Same as R22: 25 minutes
T NR 11T 143.1-145.55' except laminar beds ]
151.0 | | up to 4" thick, trace to 20% voids ]
4 151.05' - Fracture, 20 deg, up to 1/2" open [ 1] over rock surface, trace organics
N ) ] - 147.2-150.0' - dusky yellow to very ]
i 151,65, 1518, 151.9'- Bedding plane, <20 | paie orange, (5Y 6/4 to 10YR 8/2), 1
deg, up to 1/2" open ) [ T| very fine to fine grained, very weak
B 1 152.0" - Bedding plane, <5 deg, tight 1T (R1), voids (<3/16") over 30% of rock b
surface, dissolution cavities up to i
R23-NQ 1/4" in diameter, fossiliferous (fossils
B 8592} 71 1 4+t 1/16"-1" in length), some voids and 1
i o | ; | | cavities with dusky yellow (5Y 6/4) to ]
153.8' - Mechanical break, 50 deg [T | light olive gray (5Y 6/1) secondary
. 6 154.35-154.6' - Fracture zone or bedding 1L infiling h
155 | plane, <10 deg, 1/2" open at 156.5 No Recovery 150.0-151.0" _
-112.9 >10 [ [ | Limestone _ R23: 12 minutes
T NR| 1854-155.55'- Fracture zone, intersecting |1 151.0-152.75' - dusky yellow to light 7
156.0 fractures a | gray, (5Y 6/4 to N7), very weak to i
156.0-156.1' - Fracture zone, open 7] Wweak(R1toR2), voids (up to 1/16")
— >10| 156.35, 156.45' - Bedding plane, <10 deg, 1 - over 40% of rock surface, dissolution 1
- e e o 6 oo LT S 1520 withvery e graned :
4' - Fracture, eg, open -
g 1 9 P 4T}  limestone layer with no voids (<1/4" .
157.6' - Bedding plane, <10 deg, rough, thick)
R24-NQ undulating, 1/4" open 11 ;?22).75-15?.45; - ]}'/ellowis'h gdray, (SIZK T
- 5ft | 66 | 2 \ s - , very fine to fine grained, wea E
92% 158.5-1_58.8 - Frapture_z_one, 50 deg, roough, [T (R2), very weak at 154.45-155.4",
undulating, organic staining over 10-20% voids (up to 3/16") over 20% of rock 1
. 6 159.0-159.45' - Fracture zone, rough, . 4__} surface, poorly fossiliferous, laminar 4
160 undulating, intersecting fractures, up to 1/4 [ T1 beds
-117.9] open ] — No R 155.45-156.0' . i ]
9| 0 | 15955, 159.75 - Bedding plane, 10deg, [ T| Limestone R24: 8 minutes |
161.0 NR| rough. undulating, 1/8" open ] T 156.0-156.45' - Same as End drilling for the day
- 16(%.5' - Fracture, 50 deg, rough, undulating, - - 152.75-155.45' except very weak 03/11/2007, 18:30 at 161.0'
i 1 1/8" open JTF (R1), laminar organics (<3/4") thick, Resume drilingon i
161.55' - Bedding plane, <5 deg, rough to moderately fossiliferous with casts up | 93/12/2007, water level is
R smooth, undulating, up to 1/4" open 1L to 1/4"x1" 1.0' below ground surface
i 2 162.05' - Bedding plane, <5 deg, rough to | B ]
smooth, undulating, up to 1/8" open [ T
162.75, 163.75, 164.55' - Mechanical break, B b
R25NQ rough. undulating o
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‘ CH2MHILL

PROJECT NUMBER:

338884.FL

BORING NUMBER:

A-03

SHEET 10 OF 12

ROCK CORE LOG

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

LOCATION : 1723884.4 N, 457671.8 E (NAD83)

ELEVATION : 42.1 ft (NAVD88)

DRILLING CONTRACTOR : Universal Engineering Sciences, Jacksonville, FL; Driller: B. Truitt; Cathead Operator: B. Crews, P. Buchler

CORING METHOD AND EQUIPMENT : Dietrich D-50 S/N 232, mud rotary, NQ tools, HW casing

ORIENTATION : Vertical

WATER LEVELS : 1.3 ft bgs on 3/11/07 START : 3/10/2007 END : 3/12/2007 LOGGER : R. Bitely, C. Wallestad, N. Jarzyniecki
. DISCONTINUITIES LITHOLOGY COMMENTS
goe o2 8
2%z | z%x B DESCRIPTION o ROCK TYPE, COLOR, SIZE AND DEPTH OF CASING
mde | Srf | g %9 = MINERALOGY, TEXTURE, FLUID LOSS, CORING RATE AND
z I< wk 8 o 5 Q DEPTH, TYPE, ORIENTATION, ROUGHNESS, 8 WEATHERING, HARDNESS, SMOOTHNESS. CAVING ROD
N 74 g O o | zx PLANARITY, INFILLING MATERIAL AND = AND ROCK MASS DROPS. TEST IT\;ESULTS ETC
42| guy | EW| THICKNESS, SURFACE STAINING, AND TIGHTNESS | & CHARACTERISTICS ' e
5 ?__35 T [T | Limestone
— 86% 41} 156.45-160.6' - very fine to fine E
i 2 a [ 1] | grained, very weak to weak (R1 to ]
R2), alternating laminar beds up to 8"
165 (1] g
19501 ' : — thick defined by changes in voids, X . —
122'9_ 0 lggﬁgﬁngBeucirt’jltrgg1;l)£?r10ep,esnmooth to rough, [ T | voids ranging from <10% up to 30% R25: 19 minutes i
NR ’ (up to 1/16"), dissolution cavities at
166.0 4T} 1576, 15845, 158.9', and 159.5' up -
| 3 1 to 1/2"x1/4" over 15% of rock |
166.6, 166.75, 166.8, 167.1, 167.2, 167.4, - surface, paorly to moderately
N 167.55, 167.65, 167.7, 167.8, 167.95, 168.10, ] B , T
i g | 168.15, 168.2, 168.35, 168.45, 168.50, 169.9, No Recovery 160.6-161.0 i
170.0' - Bedding plane or mechanical break, 1%?%5_1%?3, _light olive arav to
R26-NQ <5 de?/, s"mooth, undulating to planar, open 'I' yelléwish gjray (QSY 5/ t095\>/7/2) ]
E 5ft | 38| 6 up to 1/4 T very fine to fine grained, voids (up to SC-6 collected at 168.6- 7
85% 111 3/16") over <10% of rock surface, 169.6' : ]
T fossil casts over <10% of rock ’
T 1 7 [~ surface, laminar bedding T
170_| —1 T} characterized by color change and % . —]
-127.9 1 voids, trace organics, highly R26: 15 minutes
T NR 1L fossiliferous from 162.05-163" with ]
171.0 ] | increase in voids (up to 1/4") over |
3 [T 35% of rock surface, some
171.55' - Bedding plane or mechanical break, | 1 | s:ltlzgvr;?sa;]ry 'rgf'”('gg c;]};)otlgs \rﬂgth(N7)
N horizontal, rough, undulating, tight 7] B I)ilmestoneg Y gray ]
i 9 171.8' - Bedding plane, 20 deg, smooth, _I_ No Recovery 165.3-166.0" ]
undulating, <1/8" open N : )
8 Limestone i
R27-NQ 171.95-172.25' - Fracture zone, <5 deg, 166.0-168.7" - yellowish gray to
— 5ft | 34| 3 rough' to smooth, undulating, up to 1/4" open T} moderate olive brown, (5Y 7/2 to 5Y 7
97% 172.4 -_Fracture, 80 _deg, rough to smooth, 4/4), very fine to fine grained, weak
N undulating, recrystallization on fracture 11} to m’edium strong (R2 to RS), 1
surface !
B 4 . ) 1L extremely weak (RO) to very weak 1
175_| 17§-€; " Bed".:[‘g.p'ij”9'f.flm°°th to rough, rock (R1) at discontinuities, voids .
-132.9 il by ol [T (<3/16") over 60-80% of rock R27: 6 minutes
l 5| 3729 97295 1731 1735, 174.0, 174.35 T Suface, several cavities (>5) from i
1760 NRJ] 174.65' - Bedding plane or mechanical break, - B 1/;10|:|1 /?osos?li?;?)ﬂgg laminations, B
i 1 <5 deg, smooth, undulating _I_ ‘1)68 7y_170 25' - Same as ]
174.5' - Bedding plane or mechanical break, T 166.0-168.7' except mild to moderate
7] ??Sd(e)ga%ﬂggtq}gngglit%gss 175.65 HCI reaction, moderately to highly h
- 5 | 17575~ Bedding plane or mechanical break, | fossilferous (castsimolds),trace y
" " ; ’ edding plane laminations, trace
R28-NQ ;%%ggéﬂr;d;?stfng‘ <1/2" open, friable from 1Lt secondary infilling of fossil molds at h
7] 5ft | 321 7 176.95' - Bédding plane or mechanical break, 1| 169.8-169.9 . h
91% 20 deg, smooth to rough, undulating E;:n'::::::ry 170.25-171.0 E
177.25, 177.3' - Bedding plane or mechanical _ - ;
T >10 break, 10 deg, smooth, undulating 'I' 17|1 0 1II75-'85h bl|ght oh;\e{g;/aziytto T
180 | 178.7, 178.8' - Bedding plane, <10 deg — | pale yellowish brown, ( 0 —]
1379 3 roug.)h’ undhlating up to 1/4" 6pen ’ T 10YR 6/2), very fine to fine grained, R28: 19 minutes
B 178 7’5. _ Fracture’ 60 deg and 65 de . L extremely weak to weak (RO to R2), .
181.0 NR OR! o g g T weakest along bedding plane
. 173.?5{- Beddltng1plane, <10 deg, rough, . - fractures, voids (<3/16") over ]
undulating, up to 1" open 200/ - h
T 2 179.2-1.79.25' - Fracture zone, rough, +L gg d%?n/s :]; r107c1k ;uqugeé‘lgnm(;nated ]
a #?guégtlrég, d1d/2 oplen <5 d 4 1L 174.8-175.05, several cavities N
. 3 h })Ia?\armg plane, €9, smooth o 1T (<1/2") over 20% of rock surface, |
rough, -
179.45' - Bedding plane or mechanical break, _| B ﬁ%ogiéZiS;“fe;ggsss_,l 76.0' ]
R29-NQ smooth to rough, 1/2" to 1/4" open [ 1] ry 1. ’
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‘ CH2MHILL

PROJECT NUMBER:

338884.FL

BORING NUMBER:

A-03

SHEET 11 OF 12

ROCK CORE LOG

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

LOCATION : 1723884.4 N, 457671.8 E (NAD83)

ELEVATION : 42.1 ft (NAVD88)

DRILLING CONTRACTOR : Universal Engineering Sciences, Jacksonville, FL; Driller: B. Truitt; Cathead Operator: B. Crews, P. Buchler

CORING METHOD AND EQUIPMENT : Dietrich D-50 S/N 232, mud rotary, NQ tools, HW casing

ORIENTATION : Vertical

WATER LEVELS : 1.3 ft bgs on 3/11/07 START : 3/10/2007 END : 3/12/2007 LOGGER : R. Bitely, C. Wallestad, N. Jarzyniecki
gs 11iS) alestac, N Jarzynieckl oo
> . DISCONTINUITIES o LITHOLOGY COMMENTS
SE o o)
92> Z5 ” DESCRIPTION 3
ix3| 2%z | o &5 o MR o COLOR, SIZE AND DEPTH OF CASING,
T2E| EEZS | £|25|  DEPTH, TYPE, ORIENTATION, ROUGHNESS 3 WEATHERING, HARDNESS FLUID LOSS. CORING RATE 2ND
[ § wono o |ok N ) : ! @ g ’ SMOOTHNESS, CAVING ROD
0o >0 o | zx PLANARITY, INFILLING MATERIAL AND = AND ROCK MASS DROPS. TEST RESULTS. ETC
42| guy | EW| THICKNESS, SURFACE STAINING, AND TIGHTNESS | & CHARACTERISTICS ' BT
b{)‘ o4 1 >0 179.5, 179.65, 179.8, 179.85, 179.95, 180.0, | [ | Limestone
- 88% 180.1, 180.15' - Bedding plane, <10 deg, T 176.0-178.5' - pale yellowish brown B
i 4 smooth to rough, undulating, up to 1/2" open | | tovery light gray, (1_OYR 6/2 to N8), ]
185 179.6-179.8' - Fracture zone, rough, T very fine to fine grained, weak to
149 9] undulating — — medium strong (R2 to R3), voids R29: 15 minut —
e 0 181.3, 181.35' - Bedding plane or mechanical | T | (<3/16") over 60-80% of rock - 15 minutes i
NR break, horizontal, rough, undulating, 1/4" surface, dissolution cavity at 179.3'
186.0 [T
- open E - (1-1/2"x1"), few fossil molds
| , | 181451816 - Fracture zone, 0-55 deg, J| 17851787 - sameas 176.0-178.5 [ SO collected at 186.0-
rough, undulating, intersecting fractures [ 1] except medium strong (R3), voids 75
- 182.75, 182.9, 183.0, 183.05, 183.35, 183.4, 11T (<1/16") over 0-30% of rock surface, g
183.45, 184.2, 184.3' - Bedding plane or trace mottling
] 5 mechanical break, smooth to rough, 178.7-179.0' - Same as 176.0-178.5' 7]
undulating, friable zones at 183.0-183.5' . L 179.0-179.5' - Same as 178.5-178.7' E
R30-NQ 186.75, 187.05' - Bedding plane or [ T] 179.5-180.55' - Same as
T 5f§ 56 | 5 mechanical break, <10 deg, rough, N - 176.0-178.5' T
100% undulating, <1/4" open 111 No Recovery 180.55-181.0" ]
3 187.2, 187.35, 187.75, 187.9, 188.1, 188.45, T Limestone
T 188.65, 188.75' - Bedding plane, <10 deg, 7 [~ 181.0-185.4' - pale yellowish brown, T
190 | rough to smooth, undulating, with some <1/4" _I T 1 (10YR 6/2), very fine to fine grained, . ]
-147.9 open very weak to medium strong (R1 to R30: 18 minutes
T 4 189.25' - Fracture, 50 deg, smooth, 11T R3), with extremely weak (R0) and ]
191.0 undulating 1 | friable silty lens, voids (<3/16") over i
189.65, 189.75, 190.4, 190.55, 190.75' - [T 60% of rock surface, few cavities
N 3 Bedding plane, <10 deg, rough to smooth, 11 (3/4"x1/4") poorly fossiliferous with 1
_ undulating, <1/8" open i | few casts/molds, bioturbated, friable i
191.1, 191.35, 191.7' - Fracture, <10 deg, [ T ] lens at 184.55-184.6'
N 2 rough, undulating ] - No Recovery 185.4-186.0" 1
192.15' - Mechanical break Limestone i
R31-NQ 192.85, 193.0-193.1' - Fracture zone, rough, T 186.0-191.0' - pale yellowish brown
B 5ft [ 62| 3 undulating, <1/2" open ] - to moderate yellowish brown, (10YR 1
i 99% 193.45, 193.6' - Mechanical break it 6/2 to 10YR 5/4), very fine to fine |
193.75, 193.95, 194.1' - Bedding plane or grained, weak to medium strong (R2
N 3 mechanical break, <10 deg, rough, 1| toR3), voids (<3/16") over 70-80% of 1
195 | undulating to stepped rock surface, moderately to highly ]
-152.9 194.55' - Mechanical break, 40 deg | [ | fossiliferous especially at R31: 10 minutes
- 1 194.75-194.9' - Fracture zone, rough, - - 186.0-186.75' (molds/casts), B
196.0 undulating ] [ 1] | laminated bedding over 50% of rock |
NRA 195.6-195.8' - Fracture, rough, undulating, 2" T surface
T 3 fragtment missing over 180 degrees of core —_l_— g91 .0-193.0|‘I - n_wo;]:lerate qu(l)l\t;v}zis{_)r;‘1 . B
| section rown to yellowish gray, (o} i
196.45' - Bedding plane, horizontal, rough, 5Y 7/2), fine grained, very weak to
E >10| undulating, silt and/or clay sized infiling, 1/2" 41T} weak (R1 to R2), voids (<3/16") over E
open 80% of rock surface, dissolution
R32-NQ 196.9-197.45' - Fracture zone, rough, 1Lt cavities (<1-1/2" diameter), T
. 5f | 40 | 3 undulating B - laminated over 30% of rock surface, -
84% 198.55' - Bedding plane, horizontal, rough, [ 1] highly fossiliferous
undulating, 1/4" silt infilling 193.0-194.0' - Same as 191.0-193.0 T
. >10 198.8, 198.85, 199.15' - Bedding plane, <10 L except very weak (R1), voids .
200 deg, rough, undulating, <1/4" open [T (<1/16") over 40% of rock surface,
-157.9] >10] 199.4-199.65; 199.95-200.1" - Fracture zone, _I_ few dissolution cavities (<1/2"x1/8") R32: 11 minutes |
. rough, undulating to stepped . L 194.0-195.95' - Same as L .
2010 NRT  199.65-199.95 - Fracture zone, smooth to - 191.0-193.0" except voids (<3/16") Total depth of boring is
rough, undulating, high angle fracture planes over 30-80% of rock surface, fossils 201.0 /]
i \intersecting bedding plane at 199.8', tight /_ B ?ecr_ﬁising wit_rt1hdept:1,/hig|h(;y gor ]
ossiliferous with casts/molds an
T 7] diameter dissolution cavities at ]
4 ] 195.6-195.8' i
No Recovery 195.95-196.0'
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PROJECT NUMBER: BORING NUMBER:

SHEET 12 OF 12

‘ 338884.FL A-03
CH2MHILL
ROCK CORE LOG

PROJECT : Progress Energy Florida - COLA Investigation, Levy County Site  LOCATION : 1723884.4 N, 457671.8 E (NAD83)

ELEVATION : 42.1 ft (NAVD88) DRILLING CONTRACTOR : Universal Engineering Sciences, Jacksonville, FL; Driller: B. Truitt; Cathead Operator: B. Crews, P. Buchler

CORING METHOD AND EQUIPMENT : Dietrich D-50 S/N 232, mud rotary, NQ tools, HW casing

ORIENTATION : Vertical

WATER LEVELS : 1.3 ft bgs on 3/11/07 START : 3/10/2007 END : 3/12/2007 LOGGER : R. Bitely, C. Wallestad, N. Jarzyniecki
. _ DISCONTINUITIES o LITHOLOGY COMMENTS
og aR o
922 | .= » DESCRIPTION =
ooZ| Z=x i ROCK TYPE, COLOR,
258| 3E | 2|5 o|  wNRABERER | sEmpommorcwne,
2| SE2 | S (RS DEPTH, TYPE, ORIENTATION, ROUGHNESS, ] WEATHERING, HARDNESS, SMOOTHNESS CAVING ROD
frg | z20 | § |2« PLANARITY, INFILLING MATERIAL AND < AND ROCK MASS S N S, cau TS ROD
wod| SuE | ¢ |ZE| THICKNESS, SURFACE STAINING, AND TIGHTNESS | 3 CHARACTERISTICS : »ETC.
Limestone

B — - | 196.0-197.45' - pale yellowish brown
to very pale orange, (10YR 6/2 to
10YR 8/2), very fine to fine grained,
B — —r extremely weak to weak (RO to R2),
voids (<3/16") over 50% of rock
surface, mottled, bioturbated over

- E - | 30% of rock surface, elastic silt (MH)
from 196.0-196.5'

197.45-199.4' - Same as

B - - | 196.0-197.45' except very weak to
medium strong (R1 to R3), voids

N ] [~ |(<3/16") over 70-80% of rock

E - L |surface, cavities (<3/4"x1/2"), highly
fossiliferous, trace laminated bedding
N ] [~ {199.4-200.2' - Same as

i . L [196.0-197.45' except voids (<1/16")
over 30-50% of rock surface, poorly
fossiliferous, organics from

4 ] | {199.5-200.1'

No Recovery 200.2-201.0"

Bottom of Boring at 201.0 ft bgs on
4 g - 3/12/2007
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‘ CH2MHILL

PROJECT NUMBER:

338884.FL

BORING NUMBER:

A-04

SHEET 1 OF 9

SOIL BORING LOG

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

LOCATION : 1724023.6 N, 457634.2 E (NAD83)

ELEVATION : 41.3 ft (NAVD88)

DRILLING CONTRACTOR : Universal Engineering Sciences, Jacksonville, FL; Driller: B. Truitt; Cathead Operator: B. Crews

DRILLING METHOD AND EQUIPMENT : Dietrich D-50 S/N 232, mud rotary, cathead, NWJ rods, 6 tri-cone bit

ORIENTATION : Vertical

WATER LEVELS : 0.1 ft bgs on 03/26/07 START : 3/25/2007 END : 3/27/2007 LOGGER : R. Bitely, C. Wallestad
STANDARD SOIL DESCRIPTION o COMMENTS
Z2€ [ sAMPLE INTERVAL () PENETRATION Q
Sz TEST RESULTS %
Ywo RECOVERY (ft) SOIL NAME, USCS GROUP SYMBOL, COLOR, =] DEPTH OF CASING, DRILLING RATE,
g e MOISTURE CONTENT, RELATIVE DENSITY OR 9 DRILLING FLUID LOSS, TESTS, AND
= & #TYPE 6"-6"-6" CONSISTENCY, SOIL STRUCTURE, MINERALOGY = INSTRUMENTATION
Lac (N) 2
41.3 0.0 Poorly Graded Sand (SP) | "Water level is based on Ground Water
B 1-1-2 0.0-1.0' - pale yellowish brown, (10YR 6/2), moist, - -] Monitoring at LNP site (FSAR Table
i 1.0 SS-1 €] very loose, very fine to fine grained, subrounded silica 2.4.12.08)"
15 sand, trace nonplastic fines, 1" loamy organic layer at
: surface, brownish black (5YR 2/1), with 20% root E
| mass/organics |
Water table between 1.5' and 5' below
B E ground surface, based on split spoon sample
Rapid drilling rate
5 5.0
36.3 Silty Sand (SM) :
N 1-2-3 5.0-5.7' - dusky yellow, (5Y 6/4), wet, loose, very fine 11
i 1.3 §S-2 (5) grained, subrounded silica sand, 20-25% low plasticity / |/
6.5 fines / A
- Clay With Sand (CH) ]
4 5.7-6.3' - moderate olive brown, (5Y 4/4), moist, firm,
high plasticity, no dilatancy, 20-25% very fine grained
N silica sand b
10 10.0
31.3 Fat Clay (CH)
B 16-4-8 10.0-10.2' - light olive gray, (5Y 5/2), wet, soft, —
| 13 [ SS-3 (12) medium to high plasticity, slow to no dilatancy, no HCl
15 reaction, trace very fine grained silica sand Light chatter at 11 feet
- Silt (ML) ]
i 10.2-10.7' - grayish yellow, (5Y 8/4), moist to wet, stiff,
rapid to no dilatancy, moderate HCI reaction, fine to
b medium sand-sized lenses <1/2" thick at 10.2' .
B contact, all carbonate i
Silt (ML)
T 10.7-11.3' - Same as 10.2-10.7' except wet 7]
4 (saturated) ] .
Moderate to slow drilling rate 11-20'
15 15.0
26.3 Sandy Silt (ML)
N 11-6-10 15.0-16.0' - grayish yellow, (5Y 8/4), moist, very stiff, -
| 1.0 [ SS-4 (16) nonplastic, rapid dilatancy, moderate HCI reaction,
165 scattered lenses <1/4" thick of fine to coarse sand
20
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‘ CH2MHILL

PROJECT NUMBER:

338884.FL

BORING NUMBER:
A-04 SHEET 2 OF 9

SOIL BORING LOG

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

LOCATION : 1724023.6 N, 457634.2 E (NAD83)

ELEVATION : 41.3 ft (NAVD88)

DRILLING CONTRACTOR : Universal Engineering Sciences, Jacksonville, FL; Driller: B. Truitt; Cathead Operator: B. Crews

DRILLING METHOD AND EQUIPMENT : Dietrich D-50 S/N 232, mud rotary, cathead, NWJ rods, 6 tri-cone bit

ORIENTATION : Vertical

WATER LEVELS : 0.1 ft bgs on 03/26/07 START : 3/25/2007. END : 3/27/2007 LOGGER : R. Bitely, C. Wallestad
o STANDARD SOIL DESCRIPTION o COMMENTS
= PENETRATION o]
SZZ | SAMPLE INTERVAL (i) TEST RESULTS 3
Ywo RECOVERY (ft) SOIL NAME, USCS GROUP SYMBOL, COLOR, =] DEPTH OF CASING, DRILLING RATE,
g e MOISTURE CONTENT, RELATIVE DENSITY OR 9 DRILLING FLUID LOSS, TESTS, AND
= & #TYPE 6"-6"-6" CONSISTENCY, SOIL STRUCTURE, MINERALOGY E INSTRUMENTATION
aam (N) n
213 | 20.0 Silt And Limestone Lenses (ML)
B 18-11-11 20.0-21.0' - grayish yellow to grayish orange, (5Y 8/4 A
1.0 8S-5 to 10YR 7/4), moist to wet, very stiff, nonplastic, rapid
4 (22) ) ;
215 dilatancy, moderate to strong HCI reaction, all
- carbonate, 50% silt and 50% limestone lenses <2" E
| thick, voids and fossil structures intact ]
25 25.0
16.3 Silt And Limestone Lenses (ML) Moderate to heavy chatter 25-37', moderate
N 8-10-16 25.0-26.5' - Same as 20.0-21.0' except yellowish gray, - to slow drilling rate
i 1.5 SS-6 (26) (5Y 7/2), 2" elastic silt or lean clay (CL) seam at
2.5 25.5'-25.65'; moderate plasticity with slow dilatancy
30 30.0
11.3 [ 303 0.2 | SS7 50/3 Limestone Fragments And Silt And Sand I
B (50/3") 30.0-30.25' - Same as 25.0-26.5' except moderate s
i HClI reaction, all carbonate, limestone fragments <1/2" | |
thick
35 35.0
E 0.9 | Ss-8 (7011") 35.0-35.9' - moderate yellowish brown to dusky E
| 359 yellowish brown, (10YR 5/4 to 10YR 2/2), wet, hard,
low to medium plasticity, slow to rapid dilatancy, mild
— HClI reaction, 15% fine to coarse sand-sized e
| carbonate particles |
Moderate to heavy chatter from 37-39',
B — extremely slow drilling (15 minutes / 2 feet)
_ h Heavy chatter from 39-40', slow drilling rate
40
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PROJECT NUMBER:
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BORING NUMBER:

A-04

SHEET 3 OF 9

SOIL BORING LOG

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

LOCATION : 1724023.6 N, 457634.2 E (NAD83)

ELEVATION : 41.3 ft (NAVD88)

DRILLING CONTRACTOR : Universal Engineering Sciences, Jacksonville, FL; Driller: B. Truitt; Cathead Operator: B. Crews

DRILLING METHOD AND EQUIPMENT : Dietrich D-50 S/N 232, mud rotary, cathead, NWJ rods, 6 tri-cone bit

ORIENTATION : Vertical

WATER LEVELS : 0.1 ft bgs on 03/26/07 START : 3/25/2007 END : 3/27/2007 LOGGER : R. Bitely, C. Wallestad
R STANDARD SOIL DESCRIPTION o COMMENTS
Z2€ [ sAMPLE INTERVAL () PENETRATION Q
Sz TEST RESULTS %
Ywo RECOVERY (ft) SOIL NAME, USCS GROUP SYMBOL, COLOR, =] DEPTH OF CASING, DRILLING RATE,
g e MOISTURE CONTENT, RELATIVE DENSITY OR 9 DRILLING FLUID LOSS, TESTS, AND
= & #TYPE 6"-6"-6" CONSISTENCY, SOIL STRUCTURE, MINERALOGY E INSTRUMENTATION
aam (N) n
1.3 0.0 0.1 SS-9 50/2 Limestone Fragments L1 Moderate to heavy chatter from 40-55',
B (50/2") 40.0-40.1' - pale yellowish brown, (10YR 6/2), very E moderate to rapid drilling rate E
i dense, mild to moderate HCI reaction, very fine to fine ]
grained, <10% voids <1/16" diameter
45 | 45.0 ]
-3.7 Silty Sand (SM)
1 14 |ss-10 27-42-50/4.5 45.0-46.4' - moderate yellowish brown, (10YR 5/4), T T
i . : (92/10.5") moist to wet, very dense, very fine to coarse grained, | ]
46.4 mild to moderate HCI reaction, 30% nonplastic fines
50 20.0 —
-8.7 = 0.2 | SS-11 50/2 Limestone Fragments !
B (50/2") 50.0-50.2' - moderate yellowish brown, (10YR 5/4), E E
i mild HCI reaction, wafer-shaped fragments <1/2" thick/ | a
-_55.0 ] 1
55_| 863 | 0.1 [SS-12 50/3 Limestone Fragments End SPT at 55' below ground surface; switch __|
-137 (50/3") | \55.0-55.1' - Same as 50.0-50.2 / to rock coring
7 Begin Rock Coring at 55.0 ft bgs 7] Set HW casing to 55' below ground surface
4 See the next sheet for the rock core log . at 17:00
Break for day at 17:00
N ] Water level at 0' (ground surface)
60
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PROJECT NUMBER:

338884.FL

BORING NUMBER:

A-04
ROCK CORE LOG

SHEET 4 OF 9

‘ CH2MHILL

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

LOCATION : 1724023.6 N, 457634.2 E (NAD83)

ELEVATION : 41.3 ft (NAVD88) DRILLING CONTRACTOR : Universal Engineering Sciences, Jacksonville, FL; Driller: B. Truitt; Cathead Operator: B. Crews

CORING METHOD AND EQUIPMENT : Dietrich D-50 S/N 232, mud rotary, NQ tools, HW casing ORIENTATION : Vertical

WATER LEVELS : 0.1 ft bgs on 03/26/07 START : 3/25/2007 END : 3/27/2007 LOGGER : R. Bitely, C. Wallestad
. DISCONTINUITIES LITHOLOGY COMMENTS
52E o ” DESCRIPTION 8
os3| Z<z | o |4e ) ROCK TYPE, COLOR, SIZE AND DEPTH OF CASING,
@oF | Zry | €38 3 MINERALOGY, TEXTURE, FLUID LOSS, CORING RATE AND
I3 wk 8 a5 8 DEPTH, TYPE, ORIENTATION, ROUGHNESS, 8 WEATHERING, HARDNESS, SMOOTHN’ESS CAVING ROD
g ﬁ 74 g O S 2 o PLANARITY, INFILLING MATERIAL AND = AND ROCK MASS )
B3z | SEE | € |E4| THICKNESS, SURFACE STAINING, AND TIGHTNESS | 5 CHARACTERISTICS DROPS, TEST RESULTS, ETC.
-13.7 155.0 | | | Limestone Continue drilling at A-04 at
B R1-NQ 0 — - 55.0-55.9' - moderate yellowish 07:30 on 03/26/07 1
| 151 | 60 55.7' - Mechanical break 1 [T | brown, (10YR 5/4), very fine to fine Begin rock coring at 55' i
60% NR I grained, moderate HCI reaction, Water level at 1 inch below
96.5 E - extremely weak to weak (RO to R2), ground surface at 07:30 E
i 4 [ T | strength decreasing with depth, voids i
56.9, 57.0, 57.4, 57.95, 58.05, 58.9, 59.55, <3/16" over 60% of surface, trace R1: 2 minutes
- 60.0' - Fractures (8), <10 deg, rough, 4T}  organic laminations 4
undulating, along bedding planes, open <1/2" No Recovery 55.9-56.5'
N 3 57.4" - Fracture, 60 deg, rough, undulating, 11 Limestone ]
open <1/2" ) 1] 56:5-60.1' - moderate yellowish .
R2-NQ 58.5' - Fracture, 40 deg, rough, undulating, brown, (10YR 5/4), very fine to fine
7] 5ft | 48 (>10] open <1/2" grained, extremely weak (RO), to ]
i 72% 59.15-59.55' - Fracture zone, rough, 4 | compacted non-indurated carbonate 4
60 2 undulating, gravel-sized fragments <2" [ T]| silts, <10% organics, voids <3/16"
1871 diameter —1— I over 30% of surface, weakest —
i T material at 56.5-57.2' and 58.5-60.0' _ _
1 NR 11 NoRecovery 60.1-61.5' R2: 8 minutes )
61.5
] Limestone
— 0 1} 61.5-66.25' - moderate yellowish R
i a | brown, (10YR 5/4), very fine to fine ]
I grained, mild to moderate HCI
— 1 - - reaction, extremely weak to weak E
63.1" - Fracture or mechanical break, 35 deg, [T (RO to R2), <10% laminated
R3-NQ rough, undulating, tight T T [~ organics, voids <3/16" over 40-50% h
- 5f | 82 0 63.3, 61.75, 64.1' - Mechanical break (3) a - of surface, strongest rock zones i
| 95% 62.0-63.0" and 63.7-65.8', few i
65 64.55, 64.65' - Fractures or mechanical break T cavities <1"x1/2"
237 ] 3 (2), <10 deg, rough, undulating, open <1/2" —] — —
| 65.2' - Fracture or mechanical break, 35 deg, 11t ) i
9 rough, undulating, open <1/2" R3: 18 minutes
b 65.85, 66.05' - Fractures or mechanical break | | 1
66.5 NR (2), <10 deg, rough, undulating, along No Recovery 66.25-66.5' ]
bedding planes, open <1/2" [ [ | Limestone
T 1 66.9, 67.9' - Fractures or mechanical break 'I' 66.5-71.25' - pale yellowish brown to T
i (2), <10 deg, rough, undulating, open <1/2" ] . moderate yellowish brown, (10YR 6/2 ]
[ T | to10YR 5/4), very fine to fine
T 1 N - grained, moderate HCI reaction, T
[ T] extremely weak to medium strong i
R4-NQ RO to R3), voids < 3/16" over
. S5ft | 78 [ 4 68.75,69.1' - Fractures (2), 70 to 90 deg, 1t gO-SO% 012 surface, few fossil casts R
95% rough, undulating, tight and molds <1/4" diameter, trace
T 69.3' - Fracture or mechanical break, <10 11} secondary infill of cavities 1/4" ]
70_| 0 deg, rough, undulating, tight — 1t diameter _|
-28.7 69.4, 70.05, 71.0' - Mechanical break (3)
0 R4: 8 minutes
71.5 NR i [ ] | No Recovery 71.25-71.5' i
[ 7| Limestone
0 71.5-74.6' - pale yellowish brown to Driller's Remark: Slight
J J T moderate yellowish brown, (10YR6/2 | \ater loss <10% i
T 3 1+ g)r;ig\e((? fn/gge\?:% ];I-Ingl t;)e;lgt(iaon very Driler's R emark: Strength
ro00 rore e oo, | B e g o Ry | S et fom
R5-NQ 9N 9. op . voids <3/16" over <30% of surface,
N 5ft | 53 | 4 73.1'- Fracture, vertical, rough, undulating, . - moderately fossiliferous, fossil molds 1
62% intersects with 73.05' and 73.15', open 1/2" [ 1] and casts£1-1/2" % 1/2" few cavities
74.25, 74.35' - Fractures (2), horizontal and 'I' <A"1/2" ! b
75 50 deg, rough, undulating, open <1/4"
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PROJECT NUMBER:

BORING NUMBER:

A-04

SHEET 5 OF 9

ROCK CORE LOG

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

LOCATION : 1724023.6 N, 457634.2 E (NAD83)

ELEVATION : 41.3 ft (NAVD88)

DRILLING CONTRACTOR : Universal Engineering Sciences, Jacksonville, FL; Driller: B. Truitt; Cathead Operator: B. Crews

CORING METHOD AND EQUIPMENT : Dietrich D-50 S/N 232, mud rotary, NQ tools, HW casing

ORIENTATION : Vertical

WATER LEVELS : 0.1 ft bgs on 03/26/07 START : 3/25/2007 END : 3/27/2007 LOGGER : R. Bitely, C. Wallestad
> . DISCONTINUITIES o LITHOLOGY COMMENTS
2e o o]
ozZz>= g
ns3| z%x | - |Es DESCRIPTION o ROCK TYPE, COLOR, SIZE AND DEPTH OF CASING,
262 | 2y | €383 2 MINERALOGY, TEXTURE, FLUID LOSS, CORING RATE AND
I3 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 )
B3z | SEE | € |E4| THICKNESS, SURFACE STAINING, AND TIGHTNESS | 5 CHARACTERISTICS DROPS, TEST RESULTS, ETC.
-33.7 74.5' - Fracture, horizontal, rough, undulating, | | No Recovery 74.6-76.5'
b NR|] along bedding plane, open <1/ T R5: 10 minutes 1
76.5 R )
\ Limestone
i 2 | Roronial, smooth, pranar tight oo 1 765773 - very pale orange toderk | 04 coecteqatzers:
| orizontal, smooth, planar, tig J ] yellowish orange, (10YR 8/2to 10YR | 27 : )
\ . 6/6), very fine to fine grained, strong ’
i 3 77.65, 78.1, 78.2' - Fractures or mechanical 4T} HCl reaction, extremely weak to |
break (3), <10 deg, smooth, undulating, along . ’ Y
bedding planes, open <1/4" to tight ] medium strong (RO to R3), strength |
R6-NQ L [T increasing abruptly 77.3" to 77.4',
- 5f | 76 | 2 78.7,78.85' - Fractures (2), 80 deg and 50 non-indurated silt to extremely weak —
91% deg, rough, undulating, open 1/4" to 1/2" ) rock (R0) 76.5-77.3', trace voids )
80 [T <3/1§ , no fossils, trace laminated
387 0 ——}— bedding N
e T 77.3-80.1-Same as 76.0-77.3' i
1 80.5' - Fracture or mechanical break, <10 T eg%egt medig?;&?”Qf(R?, VOift‘S R6: 18 minutes
T deg, rough, undulating, tight B <3/16" over 30-50% of surface, trace -
81.5 NR 9 9 919 T fossil casts, trace secondary infill
] 80.1-81.05' - Same as 77.3-80.1' T
i 2 1T except secondary infill with voids ]
| 82.15, 82.45' - Mechanical break or fractures | <31 ?"fOVe_rl_:f’)O‘50%'$f sqlrface, i
i " oorly fossiliferous, hea
- >10 (2), <10 deg, rough, undulating, open <1/2 _I giotur)'/batedI \INith LéO% of\gigturbation -
[T with secondary infilling, cavities up to
R7-NQ 83.5-83.9' - Fracture zone, rough, undulating, T 1/2'x5" \ h
s 5ft | 86| O gravel-sized fragments <1-1/2" diameter 10 Ei‘r’nzgf‘;’::ry 81.05-81.5 B
100%
° 81.5-82.0' - moderate yellowish 1
85_ | 0 _ T brown to yellowish gray, (10YR 5/4 to _
-43.7 5Y 8/1), very fine to fine grained,
1 411 strong HClI reaction, extremely weak R7: 9 minutes 1
| 0 1 to medium strong (RO to R3), voids : i
86.5 <3/16" over 30-60% of surface,
* [T heavily fossiliferous, fossil b
B 1 i molds/casts <1"x1/4", cavities |
[T | <1/2"x1/4", few cavities with
1 87.35' - Fracture or mechanical break, 60-90 secondary infill B
i 4 deg, rough, undulating, tight to open 1/8" _I 82.0-82.25' - Same as 81.5-82.0' ]
87.65' - Fracture or mechanical break, 20 except very weak (R1),
R&-NQ deg, rough, undulating, tight to open 1/8" [T laminated/variegated bedding 30% of 1
i 5'ﬁ sa | o 88.25, 88.4, 88.45' - Mechanical break or J 1] zome ]
98% fractures (3), rough, undulating, open <1/2" at 82.25-84.8' - Same as 81.5-82.0'
E 88.25', others are tight 4T} 84.8-85.25' - Same as 81.5-82.0' E
90_ | 0 88.9, 88.95, 89.35' - Mechanical break (3) | | except non-indurated silts as ]
-48.7 [T secondary infill, very very weak
1 (<RO) R8: 11 mi i
0 85.25-85.4' - Same as 81.5-82.0' - 11 minutes
N 915 'I 85.4-86.0' - Same as 81.5-82.0' T
- NR - except extremely weak (RO), trace B
| 2 91.65' - Fracture, horizontal, smooth, planar, [ [ | voids ggﬁ;'collected at 95.65- i
along bedding plane, tight 86.0-86.5' - Same as 81.5-82.0' :
— 92.2" - Fracture, 70 deg, rough, undulating, JT] E
| tight I i
10 92.85-92.9' - Fracture zone, rough, planar Ji
RO-NQ 93.6,93.7, 93.8, 93.9, 94.05' - Fractures, 80 T
1 9592} 50 | 10 deg, rough, undulating, tight 7] ]
0
- I .
95
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PROJECT NUMBER:

BORING NUMBER:

A-04

SHEET 6 OF 9

ROCK CORE LOG

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

LOCATION : 1724023.6 N, 457634.2 E (NAD83)

ELEVATION : 41.3 ft (NAVD88)

DRILLING CONTRACTOR : Universal Engineering Sciences, Jacksonville, FL; Driller: B. Truitt; Cathead Operator: B. Crews

CORING METHOD AND EQUIPMENT : Dietrich D-50 S/N 232, mud rotary, NQ tools, HW casing

ORIENTATION : Vertical

WATER LEVELS : 0.1 ft bgs on 03/26/07 START : 3/25/2007 END : 3/27/2007 LOGGER : R. Bitely, C. Wallestad
> . DISCONTINUITIES o LITHOLOGY COMMENTS
SE o o)
92> Z5 ” DESCRIPTION 3
ix3| 2%z | o &5 o MR o COLOR, SIZE AND DEPTH OF CASING,
tee| EEX | € (2o DEPTH, TYPE, ORIENTATION, ROUGHNESS 2 ’ ' FLUID LOSS, CORING RATE AND
52| whd | o |BE  TYPE, : ' 2 WEATHERING, HARDNESS, SMOOTHNESS, CAVING ROD
b ﬁ >0 o | zx PLANARITY, INFILLING MATERIAL AND = AND ROCK MASS DROPS. TEST I?\;ESULTS ETC
42| guy | EW| THICKNESS, SURFACE STAINING, AND TIGHTNESS | & CHARACTERISTICS ' PR
-53.7 10 94.45' - Fracture, <10 deg, rough, undulating, |_[| [ Limestone
B tight — - | 86.5-91.4' - moderate yellowish . . 1
i 1 94.8-95.2" - Fractures, 80 deg, rough, _I_ brown to yellowish gray, (10YR 5/4 to R9: 14 minutes ]
%65 undulating, tight 1] 5Y 8/1), very fine to fine grained,
: NR 95.45' - Fracture, 65 deg, rough, undulating, - | strong HCI reaction, extremely weak E
i tight T | | to weak (RO to R2), voids <3/16" |
2 95.65' - Bedding plane, horizontal, smooth, over 30%, moderately to highly
B undulating, along bedding plane, tight 4T} | fossiliferous, fossil casts and molds E
| 1 96.65' - Fracture or mechanical break, 20 i | | less than 1"x1/2"; cavity zones from i
8391 5r'ou'g__;h, Lindulsét(i)ngbt(ijght to op(re]n 1/8" [ T 87.f_1”-8§.45'_?nd 1901/09114h tracei
.15' - Fracture, 80-90 deg, rough, g - | unfilled cavities 1-1/2"x1"; heavily g
R10-NQ undulating, tight EE bioturbated or dissolution cavities
] 180%/ 50 [ 2 97.9' - Fracture, 70 deg, rough, undulating, over 25% of core, 20% filled with ]
E ° tight - L | secondary infill of poorly indurated ]
100 99.0, 99.2' - Mechanical break or bedding [ T] |silts to extremely weak rock (RO)
587 | 1 plane1(/28), <10 deg, rough, undulating, tight to —I_ No Recovery 91.4-91.5' ]
. open 1/8" E L |Limestone . ]
99.4' - Fracture, 85 deg, rough, undulating, 91.5-93.05' - yellowish gray, (5Y 8/1), R10: 6 minutes
T 2 tight 1+ very fine to fine grained, strong HCI T
101.5 100.4, 100.6' - Fracture (2), 50 deg and 80 J T} |reaction, extremely weak to medium i
deg, smooth, undulating to stepped, tight strong (RO to R3), weak zones at
N 10 100.85' - Mechanical break or bedding plane, LI [92.35-93.05', voids <3/16" over b
_ <10 deg, smooth, undulating, tight 1T 0-15% surface, poorly fossiliferous, i
101.55, 101.6, 101.85, 101.95, 102.0' - race organics
T 0 Fractures or bedding plane (5), 70-90 deg 111 [FatClay To Elastic Silt (CH) T
RI1NG and hoq/zontal, rough, undulating, tight to _I_ 93.05-93.25' - olive gray, (5Y 3/2), ]
- open <1/4" strong HCI reaction, high plasticit
B 9583 86 | 0 t1_0§t.45' - Fracture, 60 deg, rough, undulating, ~ from %3_05-93_15‘, mogergte to Iozv T
_ ° {[¢] plasticity from 93.15-93.25'", i
105 103.7, 104.0' - Mechanical break (2) T non-indxrated silt
-63.7 | 0 "I | Limestone ]
B 4T} 93.25-96.45' - Same as 91.5-93.05' R E
1 0 =] except weak zones at 93.25-93.4' R11: 5 minutes )
[ T T and 95.5-96.45'"; at 94.3-95.5' voids
1065 NR T <3/16" over 60% of surface and E
highly fossiliferous with fossil casts
N 1 : ) 'I' and molds up to 1/4" diameter T
i 107.2' - Fracture, 70 deg, rough, undulating, | | No Recovery 96.45-96.5' ]
tight [T | Limestone
1 10 7] [~ 96.5-101.5' - very pale orange to ]
108.3' - Fractures (3), 70-90 deg, rough, [ L] grayish orange, (10YR 8/2 to 10YR .
R152‘f1“Q & | 2 undulating, intersecting fractures, tight to T L/é? very fine to fine glralnedk ?ggf;g
7] open <1/4" 7] B reaction, extremely weal X ]
4 100% 109.1, 109.25' - Fractures (2), 70 degand T} medium strong (R3) zone from .
110 horizontal, rough, undulating, intersecting 99.3-100.2; voids <3/16" cover
-68.7 | 0 fractures, tight to open <1/4" | 10-25% of surface, except voids —
4 <3/16" cover 40-60% of surface at ) i
99.3-100.2'; moderately fossiliferous R12: 7 minutes
N 0 7] T - with fossil casts and molds to ]
111.5 | | 1"x3/4", trace secondary infill in ]
[T casts, trace organics, trace laminae.
h 0 ] - 101.5-106.4' - Same as 96.5-101.5' 1
i 1Tl exceptextremely weak to weak (RO ]
to R2), voids <3/16" cover 10-25%
R 0 4T} No Recovery 106.4-106.5' .
R13-NQ 113.45, 114.05, 116.3' - Mechanical break (3) LI ]
- 5ft | 100 O 1 o b
100% i - B i
115 [ L]
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PROJECT NUMBER:

338884.FL

BORING NUMBER:

A-04

SHEET 7 OF 9

ROCK CORE LOG

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

LOCATION : 1724023.6 N, 457634.2 E (NAD83)

ELEVATION : 41.3 ft (NAVD88)

DRILLING CONTRACTOR : Universal Engineering Sciences, Jacksonville, FL; Driller: B. Truitt; Cathead Operator: B. Crews

CORING METHOD AND EQUIPMENT : Dietrich D-50 S/N 232, mud rotary, NQ tools, HW casing

ORIENTATION : Vertical

WATER LEVELS : 0.1 ft bgs on 03/26/07 START : 3/25/2007 END : 3/27/2007 LOGGER : R. Bitely, C. Wallestad
zn . DISCONTINUITIES o LITHOLOGY COMMENTS
g o 9
9%z | 22z 8, DESCRIPTION o ROCK TYPE, COLOR, SIZE AND DEPTH OF CASING
82| 2zi | £3589 3 MINERALOGY, TEXTURE, FLUID LOSS, CORING RATE AND
Tk [ S|B9 DEPTH, TYPE, ORIENTATION, ROUGHNESS, o} WEATHERING, HARDNESS, ;
EEa | 298 | § |8« PLANARITY, INFILLING MATERIAL AND g AND ROCK MASS SMOOTHNESS, CAVING ROD
wod | g@w | § |xu| THICKNESS, SURFACE STAINING, AND TIGHTNESS | & CHARACTERISTICS DROPS, TEST RESULTS, ETC.
-13.7 0 | | | Limestone SC-3 collected at 115.45-
B ' ; — 106.5-111.5' - yellowish gray, (5Y 116.3' 1
i 0 115.45'- Mechanical break a [T 712), very fine to fine grained, very R13: 12 minutes ]
1165 1] weak to weak (R1 to R2), voids
: - <3/16" over 20-50% of surface, B
i 0 [T ] moderately fossiliferous, fossil casts |
and molds <1/2" diameter, trace iron
B 4T staining E
Limestone
1 0 TLF 111.5-116.5 - yellowish gray, (5Y T
- 8/1), very fine to fine grained, strong g
| R1§"f'[“Q o | o [ 1] HCI reaction, weoak (R2), voids |
100% 119.05' - Mechanical break <3/16" over <20% of surface, trace
. . laminations, poorly fossiliferous, few E
120 [ T| fossil molds 1/2"x1/4"
787 ] 0 ] T — g /116).5-1 20f._7' - tyeﬂowish graz, (StY ]
4 . , very fine to fine grained, strong . i
i , | 1207, 120.9' - Mechanical break or bedding | | HClreaction, very weak to weak (R1 | R14: 17 minutes i
plane (2), horizontal, smooth, undulating, to R2), trace laminations, voids
1215 tight to open 1/2" J T} <3/16" over 10-50% of surface 4
(highly variable across length),
B 1 121.95, 122.0' - Fractures (2), 50 deg and 30 11 mloderatgly to heavily fossiliferous 7]
. deg, rough, undulating, intersecting fractures, 1 with fossil casts and molds up to 1/4" -
open 1" diameter, especially 117.5-118.0" and
b 0 T 118.5-119.5', laminated bedding from 1
] 116.85-117.0' i
R15-NQ [T | 120.7-121.5'- Same as 116.5-120.7"
1 ol 3| 123.95, 124.0, 124.25 - Bedding plane (3), | except extremely weak (RO) rock to ]
- o horizontal, smooth, planar to stepped, tight non-indurated silt, laminated from .
125 T 120.7-120.9' )
837 0 — — 121.5-123.6' - yellowish gray to —
i IT17 grayish orange, (5Y 8/1 to 10YR 7/4), ]
very fine to fine grained, strong HCI R15: 12 minutes
- 0 1| reaction, weak (R2), voids to 3/16" b
126.5 over 50% of surface, decreasing with ]
[ T | depth, fossil casts and molds to
B 1 — 1/2"x1/4" over 30% of surface. 1
i 127.2, 130.45, 131.0, 131.05, 131.35' - 123612655 - Same as i
Fractures (5), <10 deg, smooth, planar to 1] 121-5-123.6'except voids to 3/16"
B 0 undulating, along bedding planes, tight to 1 over 20-40% of surface, trace fossil B
open 1/4" T | molds and casts to 1/4" diameter, |
R16-NQ possibly bioturbated 123.6-126.55'
B 5ft | 89| O 4T} 126.55-131.45' - very pale orange to E
99% pale yellowish brown, (10YR 8/2 to
N 1 tovr 6/2), very fine to fine grained, T
-23207_ 0 —A1T strong HClI reaction, very weak to o
: 130.1" - Mechanical break weak (R1 to R2), voids to 3/16" over
N 10-20% of surface except R16: 11 minutes T
- 4 ] 130.15-130.85' voids to 3/16" over E
1315 [ T] 60% of surface, poorly to moderately
NR{  131.55, 133.9 - Fractures (2), horizontal o fossiliferous except 130.15-130.8% SC-4 collected at 133.9- |
4 1 smooth planar, along beddin:q planes tiéht . highly fossiliferous, with casts and 134.7' i
’ ’ ’ 1] molds to 1/2"x1/4", trace infill
T 7] material T
. 0 4T} NoRecovery 131.45-131.5' -
R17-NQ m
R 5f | 98 | 1 . .
99% i - i
135 [ L]
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ROCK CORE LOG

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

LOCATION : 1724023.6 N, 457634.2 E (NAD83)

ELEVATION : 41.3 ft (NAVD88)

DRILLING CONTRACTOR : Universal Engineering Sciences, Jacksonville, FL; Driller: B. Truitt; Cathead Operator: B. Crews

CORING METHOD AND EQUIPMENT : Dietrich D-50 S/N 232, mud rotary, NQ tools, HW casing

ORIENTATION : Vertical

WATER LEVELS : 0.1 ft bgs on 03/26/07 START : 3/25/2007 END : 3/27/2007 LOGGER : R. Bitely, C. Wallestad
> . DISCONTINUITIES o LITHOLOGY COMMENTS
o a¥ o
9%z> Lz ] DESCRIPTION 2
o3| z%x | . |d 5 o MR o COLOR, SIZE AND DEPTH OF CASING,
T2E| EEZS | £|25|  DEPTH, TYPE, ORIENTATION, ROUGHNESS 3 WEATHERING, HARDNESS FLUID LOSS. CORING RATE 2ND
[ § wono o |ok N ) : ! @ g ’ SMOOTHNESS, CAVING ROD
0o >0 o | zx PLANARITY, INFILLING MATERIAL AND = AND ROCK MASS DROPS. TEST IR;ESULTS ETC
42| guy | EW| THICKNESS, SURFACE STAINING, AND TIGHTNESS | & CHARACTERISTICS ' BT
-93.7 Z 134.7, 135.1" - Bedding plane or mechanical | [ | Limestone
— break (2), 10-20 deg, smooth, undulating, B - 131.5-136.45' - pale yellowish brown . : B
i 0 trace organics, tight _I_ to yellowish gray, (10YR 6/2 to 5Y R17: 8 minutes ]
136.5 1] 8/1), very fine to fine grained, strong
- NR e - HCI reaction, extremely weak to E
i 1 136.65, 140.2, 140.65' - Fractures or [T | weak (RO to R2), voids to 1/16" |
mechanical break (3), rough, undulating, . covering 10-30% of surface,
B along bedding planes, open <1/2" E - decreasing with depth, except voids g
| 0 | | to 3/16" over 60-70% of surface from |
[ T 131.6-133.05', trace fossils, except
11T highly fossiliferous 131.6-133.05', g
R18-NQ with casts and molds to 3/4"x1/2",
— 9582; 86 | 0 trace infill in fossil casts R18: 10 minutes T
- ° . - No Recovery 136.45-136.5' -
140 | ] ] Limestone _ DR: 100% circulation loss |
987 T 136.5-141.4' - yellowish gray, (5Y at 141.5' below ground
i . L 8/1), very fine to fine grained, strong surface ]
>10 140.65, 140.95' - Fracture zone, rough, T HCI reaction, weak to medium strong
7 undulating, fragments <1-1/2" diameter T 1 (R2toR3), voids to 3/16" over Stop drilling at 17:30 on h
141.5 NR J T} 5-30% of surface, decreasing with 03/26/07 at 141.5' below i
depth, poorly to moderately ground surface
7 1 1 Iossflillli{eqcﬁf, fossil gastS_ ?"rﬂd molds Water level at 1.8' below |
B \ - - 0 x1/47, seconaary Infi round surface at 17:30 E
s reeveme o T ovenaredti (e vos |
] | anguiar, open <1 ’ T Sotinbaton o disgoluton caviies. | Coninue rock coring ]
' { 1 B 03/27/07 at 08:00 B
R19-NQ 142.9,143.1, 143.25, 143.35, 143.55 - [ T ] with secondary infilling up to 2" x 1" Water IevZI at 1.3' below
— 5ft | 75| 2 Fractures (5), <10 deg, rough, undulating, 1 - No Recovery 141.4-141.5' round surface T
7% tight to open <1" at 143.25-143.35', with Limestone R ot
N angular rock fragments <1" diameter 141 5-143.6' - light olive arav to O circulation T
145 143.8' - Fracture, horizontal, smooth [T} ] : 9 gray
-103.7] 1 0= ’ : ’ ul — — moderate yellowish brown, (5Y 5/2 to ]
7 undulating, a'long beddl_ng plane, tight 1 10YR 5/4), very fine to fine grained, i
144.0, 144.5' - Mechanical break (2) weak to medium strong (R2 to R3), R19: 12 minutes
. 1| 144.9'- Fracture, <10 deg, smooth, 1T voids <3/16" over 20-30% of surface -
146.5 NR undulating, tight moderately fossiliferous, fossil molds i
145.95' - Fracture, <10 deg, smooth, [ [ | <1/2" diameter, many cavities
4 1 gq?lilatlng, along bedding plane, tight to open _I_ <1-1/2"x1/2" comprising 20% of A
| \ . ] | surface, several (<50% of cavities) |
146.6' - Fracture, horizontal, rough, 7| With secondary infil, trace organic
i 0 undulating, along bedding plane, open <1/4" | L |laminations ]
[T | 143.6-146.35'- Same as |
R20-NQ 141.5-143.6' except moderate HCI
- 5ft | 98| 0 4T} reaction, voids <3/16" over <5%-30% .
i 100% ‘I‘ variable, trace laminated bedding i
150 149.55' - Fracture, horizontal, smooth, especially 1‘,‘3'8'144'0' and
-108.7] 1 undulating, along bedding plane, open <1/4" — T |— 145.9-146.0', poorly fossiliferous ]
: No Recovery 146.35-146.5'
_ Limestone R20: 8 minutes ]
i 0 . L 146.5-149.6' - grayish orange to E
1515 [ T] moderate yellowish brown, (10YR 7/4
7] [~ to 10YR 5/4), very fine to fine ]
. 1 _I_ grained, weak to medium strong (R2 ]
152.1, 153.0, 153.15, 153.25, 153.35, 153.7' - T to R3), strength increasing with SC-5 collected at 152.1-
T Fractures or mechanical break (6), along N - depth, except very weak rock (R1) at 152.9' 7]
i 3 ?eﬁ;ﬁing planes, smooth to rough, undulating, T } 123'035-2 49}(\(33 voids <|3/1fe" ql\(?r ]
ig % of surface, poorly fossiliferous,
R21-NQ 152.9' - Mechanical break 1L} trace cavities with secondary infil 1
1 5ft| 9| 1| 1539, 15415, 1544 - Mechanical break 3) T < *'2 :
100% 154.0' - Mechanical break 11 ]
155 [ L]
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“ CH2MHILL

PROJECT NUMBER:

338884.FL

BORING NUMBER:

A-04

SHEET 9 OF 9

ROCK CORE LOG

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

LOCATION : 1724023.6 N, 457634.2 E (NAD83)

ELEVATION : 41.3 ft (NAVD88)

DRILLING CONTRACTOR : Universal Engineering Sciences, Jacksonville, FL; Driller: B. Truitt; Cathead Operator: B. Crews

CORING METHOD AND EQUIPMENT : Dietrich D-50 S/N 232, mud rotary, NQ tools, HW casing

ORIENTATION : Vertical

WATER LEVELS : 0.1 ft bgs on 03/26/07 START : 3/25/2007 END : 3/27/2007 LOGGER : R. Bitely, C. Wallestad
. DISCONTINUITIES LITHOLOGY COMMENTS
52E o » DESCRIPTION 8
-Z —
nag| Z<x | o |¥x ) ROCK TYPE, COLOR, SIZE AND DEPTH OF CASING,
D6E | 2y | £ [38 = MINERALOGY, TEXTURE, FLUID LOSS, CORING RATE AND
I << == < [FQ DEPTH, TYPE, ORIENTATION, ROUGHNESS, e} WEATHERING, HARDNESS, i
P> | 298 |2 |¢rx PLANARITY, INFILLING MATERIAL AND g SMOOTHNESS, CAVING ROD
G50 SED | o |EE ’ s AND ROCK MASS, DROPS, TEST RESULTS, ETC
Wod | QU | g |Z&| THICKNESS, SURFACE STAINING, AND TIGHTNESS | & CHARACTERISTICS ' e
-113.7 0 154.95, 156.3' - Mechanical break | [ | Limestone
— - 149.6-151.5' - Same as 146.5-149.6' . : B
i 0 I_ except moderate HCI reaction, voids R21: 22 minutes ]
1565 T <3/16" over <10-20% of surface,
' 156.55' - Fracture or mechanical break i Ivari_ablte_ . pootrly fossilif_?rousa;race )
299 - ) aminations, trace cavities <1/4"
7] 1 horizontal, rough, undulating, open <1/4" [ L] diameter T
- [T} 151.5-153.0' - yellowish gray to 4
| 0 | moderate yellowish brown, (5Y 7/2 to i
[ 1] 10YR 5/4), very fine to fine grained,
- moderate to strong HCI reaction, B
] R252-f'l\‘Q o | o | 158865, 1609 - Mechanical break (2) . medium strong (R3), voids <3/16" ]
98% 158.85, 158.95, 159.10, 160.1' - Mechanical over <20% of surface, poorly
. ° break (4) L fossiliferous, trace dissolution E
160 [ T] cavities <1/2"x1/4", trace laminations
11871 0 [ 153.0-153.7' - Same as 151.5-153.0' ]
i (1] except very weak (R1), highly . ]
0 T laminated, cavities < 1"x1/4" over R22: 9 minutes
T [~ 30-40% of surface, trace organics ] ] T
161.5 NR T 153.7-154.9' - Same as 151.5-153.0' 10:30 03/27/07: Reach ]

154.9-156.5' - Same as 151.3-153.0'
except very weak rock (R1) at
154.9-155.4', voids <3/16" over
<20% of surface, moderately
fossiliferous, trace cavities
1-1/2"x1/2" with secondary infill
156.5-161.4" - yellowish gray to
moderate yellowish brown, (5Y 7/2 to
10YR 5/4), very fine to fine grained,
strong HClI reaction, weak (R2),
voids <3/16" over <56%-30% of
surface, voids over 30% occur at
156.3-157.3" and 160.1-160.9',
extremely weak to very weak bedding
planes <1/2" thick at 158.65' and
160.9', poorly to moderately
fossiliferous, fossil molds and casts
<1/2"x1/4", trace laminations, trace
secondary infill of cavities <2"x1"

No Recovery 161.4-161.5"

Bottom of Boring at 161.5 ft bgs on
3/27/2007

total depth at 161.5' with
criteria at 80% recovery
and 70% RQD

APPENDIX 2BB-45

Rev. 2



PROJECT NUMBER: BORING NUMBER:

‘ 338884.FL A-05 SHEET 1 OF 9
CH2MHILL
SOIL BORING LOG

PROJECT : Progress Energy Florida - COLA Investigation, Levy County Site LOCATION : 1723975.3 N, 457680.2 E (NAD83)

ELEVATION : 42.0 ft (NAVD88) DRILLING CONTRACTOR : Universal Engineering Sciences, Jacksonville, FL; Driller: B. Truitt; Cathead Operator: B. Crews
DRILLING METHOD AND EQUIPMENT : Dietrich D-50 S/N 232, mud rotary, cathead, AWJ rods, 2-3/8 tri-cone bit ORIENTATION : Vertical
WATER LEVELS : 3.5 ft bgs on 3/06/07 START : 2/26/2007 END : 3/1/2007 LOGGER : T. Valentine, R. Bitely, J. Schaeffer
o STANDARD SOIL DESCRIPTION o COMMENTS
= PENETRATION o]
B SAMPLE INTERVAL (ft) TEST RESULTS 3
Lwo RECOVERY (it SOIL NAME, USCS GROUP SYMBOL, COLOR, =] DEPTH OF CASING, DRILLING RATE,
g E () MOISTURE CONTENT, RELATIVE DENSITY OR 9 DRILLING FLUID LOSS, TESTS, AND
= o #TYPE 6"-6"-6" CONSISTENCY, SOIL STRUCTURE, MINERALOGY E INSTRUMENTATION
aam (N) n
42.0 Water level is based on Ground Water
B 1 Monitoring at LNP site (FSAR Table 1
i ] 2.4.12.08) ]
2-3/8" tricone roller bit
35 1
Poorly Graded Sand With Silt (SP-SM) Ii -
e 5.5.4 3.5-4.2' - moderate yellow to moderate olive brown, 111 .
1 0.7 | SS-1 ©) (5Y 7/6 to 5Y 4/4), wet, loose, 10-15% nonplastic i : |v:v i
5 5.0 fines, 30% very fine silica sand, trace iron cemented I IvI
37.0 . sand concretions to 1/8" 1= —
8.5 1
Silt (ML)
— 12 | ss2 9-18-50/4 8.5-9.7' - dark yellowish orange, (10YR 6/6), moistto 1
i ’ (68/10") wet, hard, nonplastic, rapid dilatancy, moderate HCI ] a
10 9.8 reaction, 9% fine to medium sand-sized, all carbonate
32.0 | ] ]
13.5 .
Silt With Sand (ML)
. 25.08-31 13.5-14.8' - Same as 8.5-9.7' except 20% very fineto B
i 13 | 883 (59) medium sand ] ]
15 15.0 —] ]
27.0
17.5 .
18.1 0.3 | SS-4 33-50/1 Silt With Sand (ML) [T
B (83/7") 17.5-17.8' - Same as 13.5-14.8' except lens of fineto /1 —
i coarse sand-sized material from 18.6-18.7" ] ]
20
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‘ CH2MHILL

PROJECT NUMBER:

338884.FL

BORING NUMBER:

A-05

SHEET 2 OF 9

SOIL BORING LOG

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

LOCATION : 1723975.3 N, 457680.2 E (NAD83)

ELEVATION : 42.0 ft (NAVD88)

DRILLING CONTRACTOR : Universal Engineering Sciences, Jacksonville, FL; Driller: B. Truitt; Cathead Operator: B. Crews

DRILLING METHOD AND EQUIPMENT : Dietrich D-

50 S/N 232, mud rotary, cathead, AWJ rods, 2-3/8 tri-cone bit

ORIENTATION : Vertical

WATER LEVELS : 3.5 ft bgs on 3/06/07 START : 2/26/2007 END : 3/1/2007 LOGGER : T. Valentine, R. Bitely, J. Schaeffer
R STANDARD SOIL DESCRIPTION o COMMENTS
Z2€ [ sAMPLE INTERVAL () PENETRATION Q
Sz TEST RESULTS %
Ywo RECOVERY (it SOIL NAME, USCS GROUP SYMBOL, COLOR, =] DEPTH OF CASING, DRILLING RATE,
2 e () MOISTURE CONTENT, RELATIVE DENSITY OR 9 DRILLING FLUID LOSS, TESTS, AND
= & #TYPE 6"-6"-6" CONSISTENCY, SOIL STRUCTURE, MINERALOGY E INSTRUMENTATION
=g (N) 0
22.0
23.5 1
06 | ss-5 25-50/2 Silty Sand (SM) |||
1 242 ) (75/8") 23.5-24.1' - dark yellowish orange, (10YR 6/6), wet, 1 E
| very dense, mild to moderate HCI reaction, fine to | |
o5 coarse sand, 35% nonplastic fines, all carbonate
17.0| o o
28.5 1
Silty Sand (SM)
R 09 | sse| 88302 28.5-29.4' - Same as 23.5-24.1' except fragmented .
4 297 (58/8") limestone lenses 1/4"-1/2" thick at 28.75' and 29.4' | |
30_[ . .
12.0
33.5 ]
Silty Sand With Gravel (SM) 11
B _16- 33.5-34.7' - dark yellowish orange, (10YR 6/6), wet, T E
12 SS-7 13-16-7 : h ! h
i : - (23) medium degse, mllfd to moderate HCI rleactlon, fineto ||| ]
coarse sand, 25% fine to coarse gravel, 30%
;3% 35.0 _\nonplastic fines, all carbonate /L- —
7] i Driller's Remark: Intermittent heavy chatter h
N , on drilling 37.0-38.5' ,
i ] Driller's Remark: Very dense material, ]
| 3835 difficult drilling 37.0-40.0' |
0.0 SS-8 50/1.5 No Recovery 38.5-38.6'
. (50/1.5") R ]
40
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‘ CH2MHILL

PROJECT NUMBER:

338884.FL

BORING NUMBER:

A-05

SHEET 3 OF 9

SOIL BORING LOG

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

LOCATION : 1723975.3 N, 457680.2 E (NAD83)

ELEVATION : 42.0 ft (NAVD88)

DRILLING CONTRACTOR : Universal Engineering Sciences, Jacksonville, FL; Driller: B. Truitt; Cathead Operator: B. Crews

DRILLING METHOD AND EQUIPMENT : Dietrich D-

50 S/N 232, mud rotary, cathead, AWJ rods, 2-3/8 tri-cone bit

ORIENTATION : Vertical

WATER LEVELS : 3.5 ft bgs on 3/06/07 START : 2/26/2007 END : 3/1/2007 LOGGER : T. Valentine, R. Bitely, J. Schaeffer
STANDARD SOIL DESCRIPTION o COMMENTS
Z2€ [ sAMPLE INTERVAL () PENETRATION Q
Sz TEST RESULTS %
Ywo RECOVERY (ft) SOIL NAME, USCS GROUP SYMBOL, COLOR, =] DEPTH OF CASING, DRILLING RATE,
g e MOISTURE CONTENT, RELATIVE DENSITY OR 9 DRILLING FLUID LOSS, TESTS, AND
= & #TYPE 6"-6"-6" CONSISTENCY, SOIL STRUCTURE, MINERALOGY E INSTRUMENTATION
aam (N) n
2.0
435 1
438 0.1 ] SS9 50/3 Lean Clay With Sand (CL)
B (50/3") 43.5-43.6' - moderate olive brown, (5Y 4/4), wet, hard, [ s
i medium plasticity, mild to moderate HCI reaction, ] |
45 20% sand and limestone fragments
-3.0 | ] ]
485 1
49.0 05 |Ss-10 50/4 Fat Clay (CH)
- (50/4") 48.5-48.6' - pale olive, high plasticity E
i Silt With Sand And Gravel (ML) |
50 48.6-48.8' - moderate olive brown, (5Y 4/4), wet, low
8.0 plasticity, rapid dilatancy, mild to moderate HCI ]
i reaction, 25% fine to coarse sand, 20% gravel ]
53.5 1
05 |ss-11 47-50/3 Silty Sand With Gravel (SM) ||| Driller's Remark: Heavy chatter from rig
- 543 : i (97/9") 53.5-53.95' - moderate olive brown, (5Y 4/4), wet, very E
i dense, mild to moderate HCI reaction, fine to coarse ]
55 sand, 25% nonplastic fines, 30% fine gravel
1307 limestone, all carbonate — —
58.0
58.0 0.0 [SS-12 50/0 Begin Rock Coring at 58.0 ft bgs
B (50/0") See the next sheet for the rock core log E E
60
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‘ CH2MHILL

PROJECT NUMBER:

338884.FL

BORING NUMBER:

A-05

SHEET 4 OF 9

ROCK CORE LOG

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

LOCATION : 1723975.3 N, 457680.2 E (NAD83)

ELEVATION : 42.0 ft (NAVD88)

DRILLING CONTRACTOR : Universal Engineering Sciences, Jacksonville, FL; Driller: B. Truitt; Cathead Operator: B. Crews

CORING METHOD AND EQUIPMENT : Dietrich D-50 S/N 232, mud rotary, NQ tools, HW casing

ORIENTATION : Vertical

WATER LEVELS : 3.5 ft bgs on 3/06/07 START : 2/26/2007 END : 3/1/2007 LOGGER : T. Valentine, R. Bitely, J. Schaeffer
> . DISCONTINUITIES o LITHOLOGY COMMENTS
og NS o
Sz> 2y 0 DESCRIPTION 3
oeg| 2%z | - | 0 ROCK TYPE, COLOR, SIZE AND DEPTH OF CASING,
@oF | Zry | €38 3 MINERALOGY, TEXTURE, FLUID LOSS, CORING RATE AND
I3 wk 8 a5 8 DEPTH, TYPE, ORIENTATION, ROUGHNESS, 8 WEATHERING, HARDNESS, SMOOTHN’ESS CAVING ROD
Eea| 23 S |2 PLANARITY, INFILLING MATERIAL AND = AND ROCK MASS DROPS TEST RESULTS. BTG
wWoZ | 3WE [ £ |EY ] THICKNESS, SURFACE STAINING, AND TIGHTNESS | % CHARACTERISTICS : BTG
58.0 5 58.05' - Mechanical break, vertical, rough, [ | | Igisr%eggo;\e o 5 512)
stepped b B .0-59.7" - light olive gray, , _— .
| RN 58.1' - Mechanical break, 10 deg, rough J veryfine to fine grained, strong HCi | Driler's Remark: hard, |
82050 54 2 stepped ' ' ' T reaction, weak to medium strong (R2 E‘i':'ttgrééo 317/ 8" rock core
58.3' - Mechanical break, 60 deg, rough, 1 - toR3), voids up to 3/16" on 50% of R1: 2 mi?mtes g
16é)0 60.0 NR unduI?tlng ) _ [ 1] surface, cavities up to 1/2", o Even, continuous boring ]
-18. 59.05' - Bedding plane or mechanical break, microfossils with few macrofossils, 1
R R12'5Nf? 51 >10]  rough, undulating ElN S ?gvst%?gderate plasticity silt at R2: 2 minutes i
| : 59.45' - Fracture, 70 deg, smooth, undulating | | .5-59.6' . . . i
615 60% NR| 60.0-60.4' - Fracture zone or mechanical [ 1] No Recovery 59.7-60.0' %?05“ (:grr:titr?u%?ilsjitjtno%wgth
- break, multiple intersecting fractures, various 1T gbl%eggoge s 58.0.50.7 9
i angles, bedding plane fractures at 60.2', .0-60.8' - Same as 58.0-59. i
1 60.25', and 60.4, rough to smooth, undulating (eégetpt%e)dltum strong to very strong SC-1 collected at 62.0-
N to stepped, tight E - (o] , trace organic 62.8' ]
i 61.7" - Mechanical break _I_ laminations, seams up to 1/16" thick, i
1 62' - Bedding plane, horizontal, smooth, T }/oids <1_’>t/_16" ov;ar ;501"//0 of surface,
undulating - L few cavities up to 1x1/4" ]
| R?é"f\t'Q 55 | 3 62.8' - Bedding plane, 40 deg, rough, stepped | T E_O Re::overy 60.8-61.5 )
63.1' - Mechanical break imestone
. 5% 63.35' - Mechanical break, 40 deg, rough, 4T} 6156525 -Same as 60.0-61.5' J
65 6 stepped except moderate yellowish brown to
-23.0 | 63.7' - Mechanical break, 60 to 90 deg, [T ;;gl\t(ag%l/lg\)/vishtbrowr, (10\|((R(£(/)4; to —
— smooth, undulatin . n , extremely weal X ) i
NR| 63.8'- M:chgniéalgbreak, 50 deg, smooth, LT 1" voids up to 1/12" on 30% of surface, R3: 9 minutes
7] 6.5 undulating, intersecting 67.7' mechanical T ﬁrgs cavities lég t2053(;6W&'i:th silt infill 1
: break i | No Recovery 65.25-66.5' |
4 64.05' - Mechanical break, horizontal, rough, | ]| |égnsegt70§e s 615 66.5
N undulating ] B .5-67.3' - Same as 61.5- 66.5' 1
. 64.65-64.75' - Mechanical break (4), rough, except very weak to medium strong i
undulating, multiple intersections and angles, T (R1 to R3), voids <1/16" over 10% of
] il ISy . undulting | 1], 67.5.68.1- Same a6 66.5-67.3 |
.75' - Fracture, eg, smooth, undulating  _| B .3-68.1" - S 66.5-67. |
0l [0 | Siorsronma indeaneon ™ T e nedinitorg e | g tcoss
] undulating T B s P g o . —
98% 67.05, 67.15, 67.30, 67.65' - Mechanical surface, cavities up to 1/2 i
70 break (4), <10 deg, rough, stepped to [ 1] 68.1-6t8.45‘ - Sarr:eRaf 6f7_.3t-)€|38.1'
280 1 undulating _ _ ] except very wea (R1), friable —
i 68.15, 68.45' - Bedding plane, horizontal, | | surface, no voids or cavities i
smooth, undulating [T 68.45-71.4' - Same as 68.1-68.45' R4: 13 minutes
T 1 68.3' - Mechanical break - - except dense, strong HCI reaction, B
71.5 NR 69.7, 70.1' - Mechanical break [T | medium strong (R3), voids up to i
70.4' - Fracture, 60 deg, smooth, undulating 1/16" over 20% of surface, trace
1 1 71.05' - Fracture or mechanical break, 10 to 4T} organics, microfossils B
| 50 deg, rough, stepped to undulating It No Recovery 71.4-71.5' i
71.2' - Fracture, vertical, rough, stepped to |7-I1mse§t202e s 68.45.71.4
b 2 undulating E - .5-72.4' - Same as 68.45-71.4' |
72.15' - Bedding plane, horizontal, smooth, - eX;I:ept_ r;]ale yell%i\s(g%r/%vzn t;( 72 i
R5-NQ undulating yellowish gray, 0 12),
E 5ft | 55| 3 72.4' - Mechanical break or bedding plane, 41} veryweak to weak (R1 to R2), voids |
88% horizontal, smooth, undulating, <1/2" open 1 [T | <3/16" over 60% of surface )
72.65' - Bedding plane, horizontal, smooth, 72.4-72.65' - Same as 71.5-72.4'
75 | 1 undulating — [ 1] L except extremely weak to weak (RO —]
'33'0_ 72.8' - Fracture, 70 deg, rough, undulating 11l to R2), few cavities 1/4 x 1/8" |
>10| 73.8'- Fracture, horizontal, rough, undulating 7 72-65-t75-1('jj Sarr:e as @34)72%5 R5: 11 minutes
B 74.5,74.75, 74.85' - Mechanical break —/— except medium strong (RJ), voids up ]
76.5 NR| 75.1'- Fracture, 20 deg, smooth, undulating //] | to 3/16""over 50°OA>, cavities up to |
75.15, 75.25' - Mechanical break, horizontal, /71 1| 1/2x1/4" over 40%, sharp contact at
e >10 rough, undulating, 1/2" open ITF 75.1" ]
1L

75.55' - Fracture, 50 deg, rough, undulating
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‘ CH2MHILL

PROJECT NUMBER:

338884.FL

BORING NUMBER:

A-05

SHEET 5 OF 9

ROCK CORE LOG

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

LOCATION : 1723975.3 N, 457680.2 E (NAD83)

ELEVATION : 42.0 ft (NAVD88)

DRILLING CONTRACTOR : Universal Engineering Sciences, Jacksonville, FL; Driller: B. Truitt; Cathead Operator: B. Crews

CORING METHOD AND EQUIPMENT : Dietrich D-50 S/N 232, mud rotary, NQ tools, HW casing

ORIENTATION : Vertical

WATER LEVELS : 3.5 ft bgs on 3/06/07 START : 2/26/2007 END : 3/1/2007 LOGGER : T. Valentine, R. Bitely, J. Schaeffer
> . DISCONTINUITIES o LITHOLOGY COMMENTS
SE o o)
92> Z5 ” DESCRIPTION 3
oeg| 2%z | - | 0 ROCK TYPE, COLOR, SIZE AND DEPTH OF CASING,
ol | S:F | §1%9 = MINERALOGY, TEXTURE, FLUID LOSS, CORING RATE AND
I3 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
Wod | QWi | 2 | Y| THICKNESS, SURFACE STAINING, AND TIGHTNESS | CHARACTERISTICS ' PR
4 75.6, 75.65' - Mechanical break or fracture | [ | [|Limestone
R6-NQ zone, multiple intersecting fractures and B - 11 75.1-75.6' - Same as 72.65-75.1' B
i 5_ﬁ 57 | 3 angles, ground rock a [T | |||except extremely weak to very weak ]
94% 75.8' - Bedding plane, horizontal, smooth, T (RO to R1), weakens with depth,
° undulating 41 |ivoids up to 3/16" over 30% .
80| 2 76.85-77.4' - Fracture zone, rough, | T | | Calcareous Silty Fat Clay (CH) _
-38.0 undglatmg, various angles ) 75.6-75.9' - moist, hard, high
E 77.4' - Fracture, 50 deg, rough, undulating 11} plasticity, strong HCI reaction R6: 18 minutes b
| 0 71062 77.95, 7%0, 72.(|)5t_- Bedding plane, It No Recovery 75.9-76.5' ’ |
=10 deg, smooth, undufaling Calcareous Silty Fat Clay (CH
81.5 , ; y (CH)
NR] 78.55,78.95, 79.35'- Bedding plane, 1L |76.5-76.85 - Same as 75.6-75.9' .
_ 1 gg”sz,onl\t/zb f\’;‘rﬁ’i‘gg'bﬂggwatmg except pale yellowish brown, (10YR i
D | 6/2), moist
1 32d3ulgt(|)n5 - Bedding plane, <10 deg, rough, 'I' Limestone SC-3 collected at 82.45- ]
B 0 9, : - - 76.85-78.65' - pale yellowish brown, 83.25' B
80.55-80.7" - Mechanical break A
81.9, 84.3' - Mechanical break _I_ (10YR 6/2), strong HCI reaction, ]
R7-NQ 82.25' - Mechanical break, 40 deg, smooth, extremely weak to weak (RO to R2),
B 5% | 83| 5 undulating J T} trace laminations with organics, voids .
w o o
100% 83.6-83.65' - Fracture zone, rough, stepped, T} up to 3/.? 6 °"e£ 20%, cavities up to i
85 various angles, ground rock 1/4x1/8" over 5% of surface
43071 2 | 84.55, 85.2, 85.6, 85.95' - Mechanical break, —| L |- /8:65-79.85'- Same as 76.85-78.65 —
rough, undulating to stepped, <1/2" open except weak to medium strong (R2 to
7] ’ ’ T LT RS3), voids up to 3/16" over 30-50% R7: 13 minutes ]
B 3 ] | of surface ]
86.5 [ 1] 79.85-80.50' - Same as 78.65-79.85'
86.45' - Bedding plane, horizontal, smooth, 'I' except dark yellowish brown, (10YR 7
i 1 undulating ] | 4/2), voids up to 3/16" over 70% of ]
86.75' - Fracture or mechanical break, 70 surface, cavities up to 1/2"
n deg’ rough, stepped 80.50-81.20"' - Same as 79.85-80.5' 7
- \ . J T exceptyellowish gray, (5Y 8/1), very |
>10|  87.9-88.3'- Fracture zone or mechanical fine grained, medium strong (R3),
break, rough, undulating, various angles 4Tt voids up to 3/16" over 15% of ]
R8-NQ 88.5' - Bedding plane, horizontal, smooth, surface. fossil molds
] > ? 67| 2 undulating gy H No Rec’overy 81.2-81.5' 1
90% 88.9' - Fracture or mechanical break, rough, Limestone ]
90_| ] ggequg' 715/2';;8%95',‘ Begding o [ 1.5.:83.1 - Same as 80.50-81.20° ]
-48.0 -1, 69.7, ¥4.09° - Bedding plane or [T except possible bioturbation
i fractures, smooth, undulating | | 82.25.836' - few voids ]
1 89.4' - Mechanical break 1] 83:1-85.6' - strong HCI reaction R8: 12 minutes
7] 915 NR __l__ weak to medium strong (R2 to R3), ]
: 91.5-91.6' - Fract hanical break voids <1/16" over 70-80% of surface, B
->-91.6°- Fractures or mechanical brea 1] cavities up to 3/4x1/2" over 30% of
7] 5 (3), rough, various angles, stepped to E=LL surface, few fossil molds, potential | h
e qugué?t"llg " horizontal h st d Y/A-| bioturbation || E
3| <2 o_pernac ure, horizontal, rough, stepped,  I'T 1" g5 .95-86.5' - yellowish gray, (5Y 8/1),
7] \ . 1| strong HCI reaction, very weak to T
RoNG ?OZUE; ZtZeg;’%ZdG - Fractures, horizontal, 1 weak (R1 to R2), voids Up to 1/16" i
- , o Y "
- 5ft | 48 |>10 92.9' - Fracture, horizontal, rough, stepped JT1} gxg; ?g(ﬁ,;a;ﬁtrl%sc:p fo 1/4x1/8 E
86% 93.7-94.25 - Fractures (>10) 4 T} | 86.5-87.9' - yellowish gray to dark -
95 yellowish brown, (5Y 8/1 to 10YR
530 | 0 1Lt 4/2), very weak to medium strong ]
i 1Tt (R1 to R3), voids <1/4" over 70 % of ) .
| L3 1 9565-70 deg, rough, undulating | | surface, cavities <1/2x1/4" over R9: 14 minutes i
NR [T 30-40% of surface, possible
96.5 41 | bioturbation i
10 [ T ] |87.9-91.0' - Same as 86.7-87.9'
4 > ] B i
[T

96.95' - Fracture or mechanical break, 0 to
45 deg, rough, stepped

except voids <1/4" over 40-70 % of
surface, cavities <1/4x1/4" over
10-20% of surface
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PROJECT : Progress Energy Florida - COLA Investigation, Levy County Site

LOCATION : 1723975.3 N, 457680.2 E (NAD83)

ELEVATION : 42.0 ft (NAVD88)

DRILLING CONTRACTOR : Universal Engineering Sciences, Jacksonville, FL; Driller: B. Truitt; Cathead Operator: B. Crews

CORING METHOD AND EQUIPMENT : Dietrich D-50 S/N 232, mud rotary, NQ tools, HW casing

ORIENTATION : Vertical

WATER LEVELS : 3.5 ft bgs on 3/06/07 START : 2/26/2007 END : 3/1/2007 LOGGER : T. Valentine, R. Bitely, J. Schaeffer
. DISCONTINUITIES LITHOLOGY COMMENTS
52E o 0 DESCRIPTION 8
os3| Z<x | o |4 ) ROCK TYPE, COLOR, SIZE AND DEPTH OF CASING,
@oF | Zry | €38 3 MINERALOGY, TEXTURE, FLUID LOSS, CORING RATE AND
g | LE3 S |ES DEPTH, TYPE, ORIENTATION, ROUGHNESS, 2 WEATHERING, HARDNESS, SMOOTHNESS CAVING ROD
FL> Q Q PLANARITY, INFILLING MATERIAL AND AND ROCK MASS :
LEw | 528 o |25 . s DROPS, TEST RESULTS, ETC.
Y] oYy x | £/ | THICKNESS, SURFACE STAINING, AND TIGHTNESS | 7 CHARACTERISTICS
>10 97.15' - Fracture or mechanical break, | [ | |Limestone
horizontal, rough, stepped B - | 88.8-88.9' - Same as 87.9-91.0' B
i R1g'f';‘Q 8 97.15-98.3' - Fracture zone, rough, stepped, _I_ except strong HCI reaction, mottled ]
20% gravel up to 2" diameter, intersecting angles T infilling with cavities, possible
— e - | bioturbation, fossils prevalent E
100_| NR T | |No Recovery 91.0-91.5' ]
-58.0 . Limestone
B - - 191.5-92.25' - very light gray and . . E
yellowish gray, (N8 and 5Y 8/1), R10: 5 minutes
7] I strong HCI reaction, extremely weak T
101.5 11T to medium strong (RO to R3), voids g
up to 1/4" over 30% of surface, SC-4 collected at 101.5-
7] 1 cavities up to 1/2", infill and 102.4' T
. . B - |bioturbation -
102.45' - Fracture, 30 deg, rough, undulating
- 1 102.8' - Fracture, 30 deg, rough, undulating H gzag:gfgg'égfa;eﬂ%éﬁgzay (5v i
103.3' - Mechanical break —I— 8/1), moist, stiff to hard, high B
i R151}1\‘Q 69 | 2 I T |plasticity, strong HCI reaction, i
100% e carbonate derived
! : . - Limestone 1
105 . 1(1)3.2,9104.35, 104.7, 10_5.1 - Bedding plane, ] | 02.6-95.8' - Same as 91.5-92.25' B
N g, rough, undulating [T | "
63.0 | 4 i No Recovery 95.8-96.5'
i 105.2, 105.35' - Bedding plane, <10 deg, | L 95.8.96.5" ) ]
rough, undulating [T Lirﬁesténe R11: 7 minutes
1065 0| 105.7'- Mechanical break T 96.5-98.5" - yellowish gray, (5Y 7/2),
- — - very fine to fine grained, strong HCI 1
i =10 106.65-107.25' - Fracture zone, rough, ] [T | reaction, extremely weak (RO), ]
undulating, intersecting fractures at various friable, voids up to 1/4" over 30% of
B angles, gravel up to 1-1/2" diameter surface, few cavities with infill up to E
| 0 107.5' - Bedding plane, horizontal, rough, 11l 1/4"x1/8", fossiliferous, trace i
undulating organics
108.1' - Mechanical break 4T} NoRecovery 98.5-101.5' g
R12-NQ Limestone
7] 8502} 5311 108.95' - Fracture or bedding plane, T 101.5-104.8' - yellowish gray, (5Y h
B ° horizontal, rough, undulating T 712), very fine to fine grained, strong E
110 , . HCI reaction, extremely weak to very
-68.0] 5| 109.85 110.25, 110.35, 110.4'- Bedding |71~ weak (RO to R1), voids up to 3/16" ]
B plane, horizontal, rough, undulating, tight to i | over 50-70% of surface, cavities up ) |
<1/2" open [T | to1/2" over 30% of surface, R12: 6 minutes
1 NR 7] - fossiliferous with infilled cavities and ]
111.5 [ T] fossil molds, trace organics |
111.6' - horizontal, smooth, undulating, 1/6" T 104.8-105.05' - Same as
1 2 open, loose 7] [~ 101.5-104.8' except laminated T
_ 111.9' - horizontal, smooth, undulating, 1/12" | T bedding i
open, loose Limestone
7] 6 112.55' - Bedding plane, horizontal, smooth, | | 105.05-106.5' - Same as 101.5-104.8 1
undulating 106.5-110.5' - Same as ]
R13-NQ 112.9' - Mechanical break 104.8-105.05' except voids <1/4"
. 5ft [ 30| 2 113.1' - Fracture, 40 deg, smooth, undulating T over <20% of surface, many fossil b
| 100% 113.3, 113.4, 113.5' - Fractures, 20 to 65 ' casts and cavities up to 1/2" diameter i
115 deg, smooth, undulating 1] No Recovery 110.5-111.5"
730 | 3 113.85' - Fracture, 40 deg, smooth, — — Limestone ]
i undulating 4Tl 111.5-116.5'- Same as 106.5-111.5' |
114.05' - Bedding plane, horizontal, smooth, except few cavities 3/4"x1/4" R13: 8 minutes
. 7 undulating 11t h
116.5 115.2' - Fractures, 0 to 80 deg, smooth, it |
undulating Limestone
N >10| 115.4, 115.5' - Fractures, 35 deg and vertical, TIT 116.5-118.7' - Same as 111.5-116.5' g
i smooth, undulating | | except secondary infill in a few fossil i
[ T | molds
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ROCK CORE LOG

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

LOCATION : 1723975.3 N, 457680.2 E (NAD83)

ELEVATION : 42.0 ft (NAVD88)

DRILLING CONTRACTOR : Universal Engineering Sciences, Jacksonville, FL; Driller: B. Truitt; Cathead Operator: B. Crews

CORING METHOD AND EQUIPMENT : Dietrich D-50 S/N 232, mud rotary, NQ tools, HW casing

ORIENTATION : Vertical

WATER LEVELS : 3.5 ft bgs on 3/06/07 START : 2/26/2007 END : 3/1/2007 LOGGER : T. Valentine, R. Bitely, J. Schaeffer
> . DISCONTINUITIES o LITHOLOGY COMMENTS
o a¥ o
9%z> Lz ] DESCRIPTION 2
ix3| 2%z | o &5 o MR o COLOR, SIZE AND DEPTH OF CASING,
TR | EEY | €20 DEPTH, TYPE, ORIENTATION, ROUGHNESS 2 ’ ' FLUID LOSS, CORING RATE AND
52| whd | o |BE  TYPE, : ' 2 WEATHERING, HARDNESS, SMOOTHNESS, CAVING ROD
g ﬁ >0 o | zx PLANARITY, INFILLING MATERIAL AND = AND ROCK MASS DROPS. TEST l:\;ESULTS ETC
Wod | SUl | g | X | THICKNESS, SURFACE STAINING, AND TIGHTNESS | & CHARACTERISTICS : (BT
>101 115.95-116.3' - Fractures (6+), rough, | [ |
undulating, intersecting at various angles T - 1
i R1§"f'[\‘Q 12 . 116.6' - Bedding plane, horizontal, smooth, _I_ No Recovery 118.7-121.5' )
44% undulating T
. ° 116.6-117.7' - Fracture zone, rough, 4+ -
120 | undulating, multiple intersecting fractures, [T | ]
-78.0 NR gravel < 1-1/2" diameter
- 118.35, 118.55' - Fractures, 55 deg, smooth, 1} R14: 4 minut .
1 undulating = -4 minutes )
121.5 T i
[ L 1" Limestone SC-5 collected at 121.5-
B 0 121.5-123.65' - Same as 122.6' 1
i ] | 116.5-121.5' except grading into i
122.6, 124.3' - Mechanical break 1] weak rock with depth (R2)
1 3 122.95' - Bedding plane, horizontal, smooth, ]| T B ]
undulating - s B
| R15'f't“Q 0 123.3' - Fracture, 35 deg, smooth, undulating [ 7] 123.65-125.0' - Same as |
1800 76 123.65' - Fracture, 20 deg, smooth, 121.5-123.65' except weak to
% undulating 4T} medium strong (R2 to R3), highly B
125 3 ] | fossiliferous, voids <1/4" over ]
-83.0 | 125' - Bedding plane, horizontal, smooth, [ T 50-70% of surface, cavities
— undulating 11T <3/4"x1/2" over 40% of surface R15: 5 minut R
1 o | 1254,12545,1256,1257,12575,1259, [~ 1250-125.45'- Same as -0 minutes )
126.5 126.15, 126.25' - Bedding plane, horizontal, [T | 123.65-125.0'
: smooth, undulating - - 125.45-126.5' - Same as B
! . . [T] 123.65-125.0¢
1 2 126.8t5h, 12%9|5 t'- Bedding plane, horizontal, ] - Limestone 1
. Smooth, undulating 126.5-131.4' - very fine to fine |
127.2,129.3, 129.45, 129.6, 130.25' - - oreined sirong HCi reaction, very
7 0 Mechanical break T weak to weak (R1 to R2), voids (< ]
It 3/16") variable 0-30% of surface, i
R16-NQ (especially at 127.05-128.5' and
] St | 82 0 1L 129.6-131.4"), cavities (<1/4") over b
i 98% 20% of surface from 129.6-131.4', ]
130 L] fossiliferous (molds/casts),
8807 0 T secondary infill in molds —
4 . | 127.05-128.5' - Same as . i
[ T] 125.45-126.5' except many fossil R16: 7 minutes
N 0 7] - molds and casts with few secondary ]
131.5 NR [ T ] infill of molds i
131.65' - Fracture, <10 deg, rough, [T]| 128.5-129.6' - Same as 121.5-123.65
. 5| induiating oo Tl | 2061314 - same as 128 51206 1
. 132.05, 132.35' - Bedding plane, horizontal, ~ |——- | €Xcept many fossil molds and casts -
smooth, undulating with few secondary infill of molds
B >10 g ) No Recovery 131.4-131.5' 1
132.35-132.5' - Fractures, smooth,
RI7NG undulating, perpendicular fractures 0 and 90 - T} |1:gt1 %algf:rggus C:Iay (_Cr:") (5v -
- degrees --151. ' - yellowis _gray, Y
7] 180%/ 54| 1 132.65' - Bedding plane, horizontal, smooth, 1 7/2), moist to wet, soft, high plasticity T
— ° undulating, <1/4" open 11t Limestone E
135 132.85, 133.05, 133.1, 133.25, 133.3, 133.45' 131.55-132.6' - yellowish gray, (5Y
930 | 1 - Bedding plane, horizontal, smooth, [ T 772), stro(ng1HCI r;)action, ve1r/y weak ]
- undulating ] L to weak (R1 to R2), voids <1/4" over . E
133.45-133.55' - Fracture zone, horizontal, [ T| 20-70% of surface, variable, cavities R17: 6 minutes
T 5 rough, undulating, gravel <1/2", angular N T [~ <1/4" diameter over 20% of surface, T
136.5 133.6' - Bedding plane, horizontal, smooth, 41 variable, fossil molds throughout with |
undulating 17| some infilling
. 7 135.05' - Fracture, 40 deg, smooth, b
4 undulating, <1/4" open JT} |
1]
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ROCK CORE LOG

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

LOCATION : 1723975.3 N, 457680.2 E (NAD83)

ELEVATION : 42.0 ft (NAVD88)

DRILLING CONTRACTOR : Universal Engineering Sciences, Jacksonville, FL; Driller: B. Truitt; Cathead Operator: B. Crews

CORING METHOD AND EQUIPMENT : Dietrich D-50 S/N 232, mud rotary, NQ tools, HW casing

ORIENTATION : Vertical

WATER LEVELS : 3.5 ft bgs on 3/06/07 START : 2/26/2007 END : 3/1/2007 LOGGER : T. Valentine, R. Bitely, J. Schaeffer
> . DISCONTINUITIES o LITHOLOGY COMMENTS
SE o o)
ozZz>= = %) DESCRIPTION =
o3| z%x | . |d 5 o MR o COLOR, SIZE AND DEPTH OF CASING,
DOoE xry 228 3 ’ : FLUID LOSS, CORING RATE AND
I3 wk 8 o |52 DEPTH, TYPE, ORIENTATION, ROUGHNESS, 8 WEATHERING, HARDNESS, SMOOTHNESS. CAVING ROD
b ﬁ 74 g O 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 ' BT
Z 135.4" - Fracture, 30 to 50 deg, smooth, | [ ] 132.6-133.0'- Same as
undulating — - 131.55-132.6' except light olive 1
1 R1§'f’t“Q ss | o | 135551356 13580, 1363, 136.5 - L brown, (5Y 5/2), very fine to fine i
100% Fractures, <10 deg, smooth, undulating 1] grained, weak to medium strong (R2
— ° 136.65, 136.75, 137.05, 137.1, 137.2, 137.25, - - to R3), few fossils, voids <1/4" over E
140 | 5 137.4, 137.6' - Bedding plane, 0 to 10 deg, T | 5% of surface, fossil molds <1/8" |
-98.0 smooth, undulating 133.0-136.5' - Same as
- 138.4' - Fracture, 15 deg, rough, undulating 4 1} 131.55-132.6' R18: 7 mi -
5 139.65, 139.75, 140.0, 140.3, 140.35, 140.9, T Limestone - 7 minutes
7] 141.1, 141.15, 141.3, 141.45, 141.5' - T |~ 136.5-137.1' - yellowish gray, (5Y T
141.5 Bedding plane, horizontal and <10 deg, 11T 712), very fine to fine grained, strong g
undulating, rough to smooth HCI reaction, very weak to weak (R1
] 1 141.65' - Bedding plane, <10 deg, smooth, to R2), variable 0-30% 15-20% of ]
E undulating - - surface, cavities (<1/2"), variable ]
142.6' - Mechanical break [ T 15-20%0f surface, fossiliferous, trace
T 1 'I' molds and laminated bedding, rare T
RISNG 143.35' - Fracture or mechanical break, 20 |1 ?gt;o;u:%r%/ '2"5f,'" gfa?ﬁ‘;"gzs ]
| p deg, rough, stepped 1171 A-lel.eo - ) i
85650 4214 143.65' - Fracture, horizontal, rough, e 2)36-5'137-1 deXC‘t?Pt Pﬁ|e Ye::%W'Sh
4 undulating ] L brown to moderate yellowish brown i
145 s10| 144.05 - Fracture, horizontal, rough, _|] tomoderate yellowish brown, (10YR ]
-103.0| undulating [T ?Il?zis;o 10YR 5/4), medium strong
— 144.3-145.05' - Fracture zone, rough, - - , . : B
| S intersecting fractures at various angles, <1" _I_ 137.25-139.75' - Same as R19: 24 minutes i
1465 NR gravel, angular, stepped to undulating, partial [T 128?51 :13101 0' - Same as
- recovery E - Mo-150.5 - E
1 1 145.25' - Bedding plane, horizontal, rough, | ] 137.1-137.25 .| SC:6 collected at 146.5- ]
undulating I1_4r(r)1£st1:n1e5 - Same as 136.5-137.1 147 .4
- 145.45' - Fracture, vertical, smooth, | B
undulating 141.5-145.5' - dark yellowish brown
. O | 14555, 14565, 146.15 - Bedding plane, |- to pale yellowish brown, (10YR 4/2 to 1
horizontal, smooth, undulating i1t 10YR 6/2), very fine to fine grained, i
| Rzg-file w | 2 145_.8, 146.05, 146.35' - Fractures 3), i i strong H(;I reac:talon,_weak to medium i
i vertical, smooth, undulating [ T |~ strong (R2 to R3), with extremely
98% 147.45' - Bedding plane, horizontal, smooth, weak (RO) zone at 141 -6‘241 65", ]
150 | ) undulating _ _J__ vogs (<3/16't) over (11 (;-504; ofId ]
-108.0 148.35' - Mechanical break T Surface, cavities and fossil molds (up
i 149.15, 149.25, 149.75, 150.0, 150.75, 151.4° || 1o 1" diameter) over 40% of surface, _ ]
] - Bedding plane, horizontal and <10 deg, T about gO A:_o?ﬁaVltlesfhavllgf R20: 10 minutes
E smooth, undulating E - secondary infill, very fossiliferous E
151.5 [ 1] (molds) ]
NR 145.5-145.8' - pale yellowish brown,
B 0 4T} (10YR6/2), very fine grained, strong E
HCI reaction, medium strong (R3),
N 1Lt 1aminated bedding, voids (<3/16") T
_ 0 152.75, 153.2, 153.35' - Mechanical break 11T over 0-20% of surface B
No Recovery 145.8-146.5"
R21-NQ Limestone . T
e 5ft | 80 | 6 | 153.85,153.9, 154.05, 154.15, 154.3, 154.35, 4} 146.5-151.4'- pale yellowish brown, .
1 % 154.9, 155.0' - Bedding plane, 0to 10 deg,  J-L| (10YR6/2), very fine to fine grained, 1
smooth, undulating T strong HCI reaction, weak to medium
155 | 2 —1+11  strong (R2 to R3), voids (<3/16") —
-113.0 [T] over 0-20% of surface (voids <1/4"
i ] B " ) i
o | 15555, 15565 - Mechanical break - ?‘égrf_? ?1 %;;rgg\lcvecfafgmes R21: 11 minutes
156.5 <3/4"x1/2", few cavities with infill,
= 156.6' - Bedding plane, horizontal, smooth, |1 TesSilferous SC-7 collected at 156.55- |
i 1 o - Bedding piane, horizontal, Smooth, - 1 150.7-151.4' - Same as 146.5-150.7' | 77 5 ' -
undulating [ 1] except voids <1/4" over 80% of .
T , . 1 1] - surface 7
157.6' - Mechanical break No Recovery 151.4-151.5'
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PROJECT : Progress Energy Florida - COLA Investigation, Levy County Site

LOCATION : 1723975.3 N, 457680.2 E (NAD83)

ELEVATION : 42.0 ft (NAVD88)

DRILLING CONTRACTOR : Universal Engineering Sciences, Jacksonville, FL; Driller: B. Truitt; Cathead Operator: B. Crews

CORING METHOD AND EQUIPMENT : Dietrich D-50 S/N 232, mud rotary, NQ tools, HW casing

ORIENTATION : Vertical

WATER LEVELS : 3.5 ft bgs on 3/06/07 START : 2/26/2007 END : 3/1/2007 LOGGER : T. Valentine, R. Bitely, J. Schaeffer
. DISCONTINUITIES LITHOLOGY COMMENTS
52| 22 Ty g
ooz | ZEx | o |ue DESCRIPTION o ROCK TYPE, COLOR, SIZE AND DEPTH OF CASING
082 | 2zi | £ (53 = MINERALOGY, TEXTURE, FLUID LOSS, CORING RATE AND
T E < wk 8 5’ = 8 DEPTH, TYPE, ORIENTATION, ROUGHNESS, 8 WEATHERING, HARDNESS, SMOOTHN’ESS CAVING ROD
E x a [i4 g s} S 2 x PLANARITY, INFILLING MATERIAL AND = AND ROCK MASS )
wod| gl | [@W] THICKNESS, SURFACE STAINING, AND TIGHTNESS | & CHARACTERISTICS DROPS, TEST RESULTS, ETC.
<] 157.75, 157.8, 157.9, 158.0' - Bedding plane, | [ | Limestone
horizontal, smooth, undulating B - 151.5-154.95' - Same as B
i RZSZ#Q 711 6 158.1" - Fracture, vertical, sm(_)oth, undulating | [T | 150.7-151 .05'_except yellowish gray ]
96% 158.15, 158.25, 158.3' - Bedding plane or T to dark yellowish brown, (5Y 7/2 to
— mechanical break, 0 to 90 deg, smooth, e - 10YR 4/2), weak to medium strong E
160_| 0 undulating [T] (R2toR3) ]
-118.0 158.6, 158.65, 158.75, 158.9, 159.15' - 151.60-151.65' - Same as
. Bedding plane, horizontal, smooth, 4T} 151.5-154.95' except voids <1/4" ) ) -
0 undulating over 60% of surface R22: 12 minutes
1 160.1, 160.65, 161.05' - Mechanical break || 151.65-153.2' - Same as T
161.5 NR 151.60-151.65' except no voids, few

T 154.2-154.92' except very weak to

cavities <1/4" diameter

153.2-154.2' - Same as
151.65-153.2' except voids <1/8"
over 30-60% of surface
154.2-154.92' - Same as
153.2-154.2" except highly laminated
with organics, voids <1/4" over
<10-20% of surface

Limestone

154.95-156.2' - Same as

weak (R1 to R2), voids <1/8" over
<10-20% of surface

No Recovery 156.2-156.5'
Limestone

156.5-157.95' - Same as
154.95-156.5' except pale yellowish
brown to very light gray, very fine
grained, voids < 1/4" over 20-40% of
surface

157.95-158.6' - Same as
156.5-157.95' except pale yellowish
brown to very light gray, (10YR 6/2 to
N8), very fine grained, medium
strong (R3), <10% voids over
surface, few cavities <1/4"x1-1/2"
with infill

158.6-161.3' - Same as
157.95-158.6" except yellowish gray,
(5Y 7/2), very fine to fine grained,
weak (R2), voids <1/4" over 40-70%
of surface, cavities up to 1"x1/2" over
30% of surface

No Recovery 161.3-161.5"

Bottom of Boring at 161.5 ft bgs on
3/1/2007
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‘ CH2MHILL

PROJECT NUMBER:

338884.FL

BORING NUMBER:
A-06 SHEET 1 OF 9

SOIL BORING LOG

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

LOCATION : 1723934.5 N, 457719.1 E (NAD83)

ELEVATION : 42.5 ft (NAVD88)

DRILLING CONTRACTOR : Universal Engineering Sciences, Jacksonville, FL; Driller: B. Truitt; Cathead Operator: B. Crews

DRILLING METHOD AND EQUIPMENT : Dietrich D-50 S/N 232, mud rotary, cathead, AWJ rods, 3-7/8 tri-cone bit

ORIENTATION : Vertical

WATER LEVELS : 1.0 ft bgs on 03/09/07

START : 3/6/2007

END : 3/9/2007 LOGGER :

. Bitely, L. Prochaska

SAMPLE INTERVAL (ft)

RECOVERY (ft)

STANDARD
PENETRATION
TEST RESULTS

SOIL DESCRIPTION

COMMENTS

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

#TYPE

6"-6"-6"
(N)

CONSISTENCY, SOIL STRUCTURE, MINERALOGY

SYMBOLIC LOG |z

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

~|DEPTH BELOW
N] SURFACE AND
O ELEVATION (ft)

3.5

5.0

SS-1

4-4-4

Poorly Graded Sand With Silt (SP-SM)

3.5-4.1' - dark yellowish orange, (10YR 6/6), wet,
loose, very fine to fine grained, 10-15% nonplastic
fines, trace organics, trace coarse sand-sized iron

8.5

cemented sand concretions, sand is silica

Clayey Sand (SC)

4.1-4.8' - pale yellowish brown, (10YR 6/2), moist,
loose, very fine to fine grained, 40% medium to high
plastic fines, trace organics, sand is silica

v

10

10.0

§S-2

Silt (ML)

8.5-9.5' - dark yellowish orange, (10YR 6/6), wet, stiff,
nonplastic, rapid dilatancy, moderate HCI reaction,
10% very fine grained sand, 5% medium to coarse

32.5

13.5

grained sand, all carbonate

14.5

0.8

SS-3

38-50/5.5
(88/5.5")

Silt With Sand (ML)
13.5-14.25' - grayish orange, (10YR 7/4), moist to wet,

—

~o

reaction, 10-15% very fine sand-sized, 5% medium

hard, nonplastic, rapid dilatancy, moderate HCI
sand-sized, trace fine gravel-sized, all carbonate

i

Driller's Remark: Hard layer 18.0-21.0'

20

0.2

SS-4

50/2
(50/2")

18.5-18.7' - grayish orange, (10YR 7/4), mild HCI

\Limestone Fragments

reaction, fragments to 3/8"

/-
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‘ CH2MHILL

PROJECT NUMBER:

338884.FL

BORING NUMBER:

A-06

SHEET 2 OF 9

SOIL BORING LOG

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

LOCATION : 1723934.5 N, 457719.1 E (NAD83)

ELEVATION : 42.5 ft (NAVD88)

DRILLING CONTRACTOR : Universal Engineering Sciences, Jacksonville, FL; Driller: B. Truitt; Cathead Operator: B. Crews

DRILLING METHOD AND EQUIPMENT : Dietrich D-50 S/N 232, mud rotary, cathead, AWJ rods, 3-7/8 tri-cone bit

ORIENTATION : Vertical

WATER LEVELS : 1.0 ft bgs on 03/09/07

START : 3/6/2007

END : 3/9/2007 LOGGER :

. Bitely, L. Prochaska

SAMPLE INTERVAL (ft)

STANDARD
PENETRATION
TEST RESULTS

SOIL DESCRIPTION

COMMENTS

SOIL NAME, USCS GROUP SYMBOL, COLOR,

SYMBOLIC LOG |z

DEPTH OF CASING, DRILLING RATE,

2og
33z
w
2oE RECOVERY (i) MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND
= & #TYPE 6"-6"-6" CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION
aam (N)
22.5
23.5
Silty Sand (SM)
— 10-13-24 23.5-24.6' - grayish orange, (10YR 7/4), wet, dense,
| 11 | 885 37) rapid dilatancy, moderate HCI reaction, fine to coarse || ||
o5 25.0 sand, 47% nonplastic fines, 3/4" thick limestone lense
- _\at 24.4-24.5', all carbonate /L
17.5
7] ] Driller's Remark: Very hard layer 25.5-27.0'
28.5
Silt With Sand (ML)
B 14 SS-6 31-50-50/5 28.5-29.9' - dark yeIonvish orange, (10YR 6/6), moist
i : (100/11") to wet, hard, nonplastic, rapid dilatancy, moderate HCI
30 29.9 reaction, 30% fine to medium sand-sized (amount
12.5 varies in lenses), all carbonate /7 Driller's Remark: Very hard layer 30.0-35.0'
33.5
33.8 0.3 | SS-7 50/3.5 Limestone Fragments
B (50/3.5") 33.5-33.8' - grayish orange, (10YR 7/4), mild HCI E
i reaction, gravel-sized fragments (1/16"-1"), 75% ]
a5 coverage of <1/16" voids on fragment surfaces
75 -
7] 385 i Driller's Remark: Hard layers 38.0-38.5' and
388 | 03 | SS8 50/3 [T 385420
— (50/3") T
40
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‘ CH2MHILL

PROJECT NUMBER:

338884.FL

BORING NUMBER:
A-06 SHEET 3 OF 9

SOIL BORING LOG

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

LOCATION : 1723934.5 N, 457719.1 E (NAD83)

ELEVATION : 42.5 ft (NAVD88)

DRILLING CONTRACTOR : Universal Engineering Sciences, Jacksonville, FL; Driller: B. Truitt; Cathead Operator: B. Crews

DRILLING METHOD AND EQUIPMENT : Dietrich D-50 S/N 232, mud rotary, cathead, AWJ rods, 3-7/8 tri-cone bit

ORIENTATION : Vertical

WATER LEVELS : 1.0 ft bgs on 03/09/07 START : 3/6/2007 END : 3/9/2007 LOGGER : R. Bitely, L. Prochaska
R STANDARD SOIL DESCRIPTION o COMMENTS
Z2€ [ sAMPLE INTERVAL () PENETRATION Q
Sz TEST RESULTS %
Ywo RECOVERY (ft SOIL NAME, USCS GROUP SYMBOL, COLOR, =] DEPTH OF CASING, DRILLING RATE,
g e MOISTURE CONTENT, RELATIVE DENSITY OR 9 DRILLING FLUID LOSS, TESTS, AND
= & #TYPE 6"-6"-6" CONSISTENCY, SOIL STRUCTURE, MINERALOGY E INSTRUMENTATION
aam (N) n
25 Limestone Fragments Dense drilling 40.0-43.0', light chatter
B 38.5-38.8' - moderate yellowish brown, (10YR 5/4), E variable
i mild HCI reaction, fine to coarse gravel-sized ]
fragments up to 2" diameter, 70-80% coverage of
B <1/16" voids on fragment surfaces E
43.5
43.8 0.3 | SS-9 50/3.5 Limestone Fragments
B (50/3.5") 43.5-43.8' - pale yellowish brown, (10YR 6/2), mild B
i HCI reaction, coarse sand-sized to fine gravel-sized | |
45 fragments (1/16"-1"), 2" silt lense (ML) at bottom of
257 sample —
48.5
Limestone Fragments [ ] |
B 15~ 48.5-49.0' - Same as 43.4-43.8' except fragments
1 13 |ss-10 49(;2)20 1jomon pHirag /]
50 50.0 Sandy Silt (ML)
75 - 49.0-49.8' - dark yellowish brown, (10YR 4/2), moist to
i wet, hard, nonplastic, rapid dilatancy, moderate HCI
reaction, 35-40% fine to coarse sand-sized,
1 gravel-sized limestone lense at 49.6-49.8', all 1
. carbonate i
53.5
53.9 0.4 |[SS-11 50/5 Limestone Fragments [ [ ]
- (50/5") 53.5-53.9' - light olive gray, (5Y 5/2), moderate HCI .
| _\reaction, sand and gravel-sized / |
55 | ]
-12.5
_ h Dense drilling 56.0-57.0", light chattering
1 =85 ] Stop drilling at 18:30 on 3/6/07, set HW
586 0.1 ASS-12 50/1 Limestone Fragments —|\casing to 40’
i (50/1") 58.5-58.6' - light olive gray, (5Y 5/2), mild to moderate | |
HCI reaction, only a single 2" fragment
7 Begin Rock Coring at 58.5 ft bgs ]
60 See the next sheet for the rock core Ir\g
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‘ CH2MHILL

PROJECT NUMBER:

338884.FL

BORING NUMBER:

A-06

SHEET 4 OF 9

ROCK CORE LOG

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

LOCATION : 1723934.5 N, 457719.1 E (NAD83)

ELEVATION : 425 ft (NAVD88)

DRILLING CONTRACTOR : Universal Engineering Sciences, Jacksonville, FL; Driller: B. Truitt; Cathead Operator: B. Crews

CORING METHOD AND EQUIPMENT : Dietrich D-50 S/N 232, mud rotary, NQ tools, HW casing

ORIENTATION : Vertical

WATER LEVELS : 1.0 ft bgs on 03/09/07 START : 3/6/2007 END : 3/9/2007 LOGGER : R. Bitely, L. Prochaska
zn . DISCONTINUITIES o LITHOLOGY COMMENTS
=) S
S 25 2 DESCRIPTION 3 ROCK TYPE, COLOR,
2821 328 | 2|55 = MINERALOGY., TEXTURE, FLUID L0SS, CORING RATE AND
I3 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 )
B3z | SEE | € |E4| THICKNESS, SURFACE STAINING, AND TIGHTNESS | 5 CHARACTERISTICS DROPS, TEST RESULTS, ETC.
58.5 \ ) | | | Limestone 3/7/07 advanced HW
e 2 98.7, 59.4' - Mechanical break (2) 4} 58.5-61.4' - pale yellowish brown, casing to 58.5' e
58.85, 59.1, 59.5' - Bedding plane (3), 40 L (10YR 6/2), very fine to fine grained, |
60 R1-NQ deg, smooth, undulating T stong HCI reaction, medium strong
1751 3ft (68| 4 — — (R3) at 58.5-59.0' grading to very —
_ 97% 60.25' - Bedding plane or fracture, horizontal, J 1T} weak (R1) ?t<51?1%614d 80% i L i
3 ?mcioth, undulating, intersecting high angle T ?r%‘ﬁ?ges_%g o tracvé)lv;tgsnasnu d fae‘is R1: 3 minutes
racture N ©98.0-09.U,
61.5 NR| ©0-3 - Fracture, 75 deg, smooth, undulating ~ J T} cavities <,1/4 diameter from |
60.8, 61.0' - Bedding plane (2), horizontal, 59.0-61.4 .
- 0 smooth, undulating 11T N_o Recovery 61.4-61.5' B
| 60.9' - Fracture, 80 deg, smooth, undulating, 'é;":segéo?,e pale yellowish brown |
tight .5-66.1' - pale yellowish brown,
b >10| 62.55, 62.65' - Bedding plane (2), horizontal, | T - ggggaﬁg Zzbvs?grfgztgl fr'gzc%glr']ned' 1
smooth, undulating i n s ’ E
R2-NQ 62.65-62.8' - Fracture zone, rough, T \é%w ‘é"gsk to medlumfs<tr1<?r11%"(R1_(}o
B 5ft | 62| 2 undulating, >10 fractures at various angles |~ | ), 60% coverage o , voias b
92% 63.1, 63.2, 63.6' - Fractures or mechanical I17l on surface from 64.75-65.25', trace i
65 ) bre?k (3), smooth to rough, undulating, low e g(/’»d; 1‘9/‘?3,,fg‘4v g%‘gtfg, :250
99 E ] angle — — s - g —
22'5_ 64.1, 65.0' - Bedding plane or mechanical +t 65.25-66.5', trace organics in i
40 | break (2), smooth to rough laminations R2: 10 minutes
- 64.45-65.95' - Fracture zone, rough, 11T B
66.5 NR | undulating, 5+ fractures at intersecting |1 No Recovery 66.1-66.5' i
angles [ T| Limestone Many cavities or lost
B >10| 65.75' - Bedding plane, smooth, undulating — - 66.5-70.3' - moderate yellowish material from coring at 1
i 65.75' - Fracture, 40 deg, smooth, undulating _I_ brown to dark yellowish brown, 66.5-68.15' |
66.5-67.8' - Fracture zone, rough, undulating (10YR 5/4 to 10YR 4/2), fine grained,
B >10| to stepped, intersecting fractures at various moderate to strong HCI reaction, 1
angles J 1] Vveryweakto medium strong (R1 to |
R3-NQ 68.05, 68.15' - Bedding plane or mechanical R3), hardness increasing with depth,
- 5% | 40 | 2 bredaIT (t2), <10 deg, rough to smooth, 4T} 60:?0 coverage of <1é186; V0i8530n E
76% undulating surface, no cavities 68.15-70.3',
N 69.25, 69.4' - Bedding plane, <10 deg, T1LT 67.7-67.8 silt lense, carbonate, low ]
27705— 0 smooth, undulating plasticity —
2. 69.75,71.85, 72.5, 74.9' - Mechanical break ~ |-{ | " 03715
4) T e neeoveny 1B R3: 8 minutes
4 NR ] B i
715 [ T
T Limestone
B 1 ) 71.5-75.3' - pale yellowish brown to 1
| 72.1,72.6' - Bedding plane (2), <10 deg, 11 vervligntgray, (10YR6/2 to N8), i
smooth, undulating very fine to fine grained, moderate
B 1 4 T} HClreaction, medium strong (R3) at E
] | 71.5-75.15', very weak to extremely |
R4-NQ [ TT weak (R1to RO) at 75.15-75.3',
B 5f | 68| 1 ) 25-75% coverage of <1/16" voids on E
76% 74.05' - Fracture, 20 deg, smooth, undulating surface, many cavities <1/4"
74.5, 74.65' - Bedding plane (2), <10 deg, TT| diameter with few cavities <1/2" ]
75 3 f ) e
3051 smooth, undulating _ — — (fossil molds), fossiliferous —
| 75.15' - Fracture, 20 deg, rough, undulating ' T1 o Recovery 75.3-76.5' i
D R4: 16 minutes
| NR J11 i
76.5
76.5-76.6" - Fracture zone, rough, undulating EE Limestone
B >10| to stepped, trace silt infill —7 | 76.5-76.9' - pale yellowish brown, 1
i 76.7' - Mechanical break or bedding plane, _/_ (10YR 6/2), very fine to fine grained, i
<10 deg, rough, undulating / strong HClI reaction, very weak (R1),
B NA 76.9, 78.25' - Clay seam (2), clay contact wvA 20% coverage of <1/16" voids on 1
I

| \surface
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‘ CH2MHILL

PROJECT NUMBER:

338884.FL

BORING NUMBER:

A-06

SHEET 5 OF 9

ROCK CORE LOG

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

LOCATION : 1723934.5 N, 457719.1 E (NAD83)

ELEVATION : 425 ft (NAVD88)

DRILLING CONTRACTOR : Universal Engineering Sciences, Jacksonville, FL; Driller: B. Truitt; Cathead Operator: B. Crews

CORING METHOD AND EQUIPMENT : Dietrich D-50 S/N 232, mud rotary, NQ tools, HW casing

ORIENTATION : Vertical

WATER LEVELS : 1.0 ft bgs on 03/09/07 START : 3/6/2007 END : 3/9/2007 LOGGER : R. Bitely, L. Prochaska
. DISCONTINUITIES o LITHOLOGY COMMENTS
32E ot » DESCRIPTION =
Dud| 2<% | - |¥s o MR o COLOR, SIZE AND DEPTH OF CASING,
DOoE xry 228 3 ’ : FLUID LOSS, CORING RATE AND
I << == = DEPTH, TYPE, ORIENTATION, ROUGHNESS, e} WEATHERING, HARDNESS,
LS woo o |k i) SMOOTHNESS, CAVING ROD
0o >0 o | zx PLANARITY, INFILLING MATERIAL AND = AND ROCK MASS DROPS. TEST RESULTS. ETC
42| guy « | EW| THICKNESS, SURFACE STAINING, AND TIGHTNESS | & CHARACTERISTICS ' PR
R5-NQ 78.4' - Mechanical break or bedding plane, | | | | Fat Clay (CH) Laminated organics varve-
B 5ft (20| O <10 deg, smooth, undulating — - | 76.9-78.25' - very pale orange, like deposition at 79.4-79.5'
86% 78.55' - Mechanical break or fracture, 50-70 _I_ (10YR 8/2), moist, medium stiff to ]
80 deg, smooth, undulating I stiff, low dilatancy, moderate to high
375 4 78.75,79.2, 79.3' - Bedding plane (3), <10  — — |plasticity, 30% silt —
- deg, smooth, undulating T 1 Limestone i
0 T 78.25-80.8" - very light gray to dark R5: 10 minutes
N NR ] - yellowish brown, (N8 to 10YR 4/2), 1
81.5 It very fine to fine grained, weak to |
81.6' - Fracture or mechanical break, <10 medium strong (R2 to R3), 40% 81.5-82.75' possible
b >10]  deg, rough, undulating 1T coverage of <1/16" voids on surface bioturbation, 82.75-83.2' B
i 81.8-82.0' - Fracture zone, rough, undulating, varying/decreasipg with deptr], wormholes/bioturbation i
multiple intersecting factures at various laminated organics 79.4-79.5 SC-1' collected at 82.25-
B 2 angles — T B N_o Recovery 80.8-81.5' 83.2 1
82.25, 83.2, 83.4, 84.6' - Mechanical break or | B leestone' ) ]
R6-NQ fractures (4), rough, stepped to undulating, [T 81.5-82.75' - pale yellowish brown to
b 5ft [ 564 ] 0 variable angularities 1 - moderate yellowish brown, (10YR 6/2 B
86% T to10YR5/4), very fine to fine |
85 grained, weak to medium strong (R2
4251 2 — T} to R3), 70% coverage of <1/16" voids —
e , . on surface, 20% coverage of <1/2"
7] 4 22; r-o'l\J/I;ﬁ h:tgl[;:: (Ia(tj)reak or fracture, 0-50 1L cavities on surface, several cavities R6: 16 minutes ]
T NR| 85.55-85.8' - Fracture zone, rough, T :;aiiti\\:gth secondary infill, all acid 1
86.5 undulating, multiple (<4) fractures, various TTT 8275-83.2 - Same as 81.5-82.75' E
. 10| andles 11 except 30% coverage of <3/16" voids i
| 87.2' - Fracture, 35 deg, rough, undulating _I_ on stjrfac.ez 15-20% coverage of |
87.35-87.8' - Fracture zone, rough, <1/4 cav!tles on surface .
E >10| undulating to stepped, multiple fractures at 83.2-85.8' - Same as 81 -5'82-7"5 ) R
various angles inn except 80% coverage of <3/16 voids i
R7-NQ 87.95, 88.9, 89.3' - Mechanical break (3) on surface, 30% coverage of <1/2
4 5t | 58 | 0 . . 4T} Ccavities on surface, fossiliferous |
o 89.0' - Mechanical break or bedding plane, No Recovery 85.8-86.5'
76% - ry
— 40 deg, rough, undulating 1T Limestone B
90_ | 10 89.2-89.3' - Fracture zone, rough, undulating 86.5-90.3' - pale yellowish brown to ]
-47.5 to stepped, intersecting fractures at various [ 11 dark yellowish brown, (10YR 6/2 to
b angles T+ 10YR 4/2), very fine to fine grained, R7 23 minut .
_ NR _I_ mild to moderate HCI reaction, very ’ minutes i
915 [T | weak to medium strong (R1 to R3),
* . . 1 -~ 60% coverage of <1/16" voids on 7
91.6' - Fracture, vertical, rough, undulating [T ] surface, many cavities <1"x1/4" over
- >10]  91.65' - Mechanical break or fracture, 15 deg, 20-30% of surface, fossiliferous, T
1 gc;uggl, sﬁgﬁ?ﬂf:ggz:t'p&gh undulating 111 mottled coloration, weak to moderate b
09 - ) ) ) HCL reaction, trace organics
7] 2 92.05-92.2' - Fracture zone, rough, 1L No Recovery 90_3_91_3- T
undulating to stepped, multiple fractures at 1T T Limestone -
| R8-NQ ] various angles 91.5-92.2' - dark yellowish brown to |
Sft | 58 92.95' - Mechanical break or fracture, 25-70 pale yellowish brown, (10YR 4/2 to
90% deg, rough, undulating, variable fracture ] - 10YR 6/1), very fine t‘o fine grained, ]
95_ | 2 angle . . _ I  strong HCl reaction, extremely weak ]
525 93.3' - Bedding plane, horizontal, smooth, T to very weak (RO to R1), voids <3/16" SC-2 collected at 95.05-
- undulating +1 over 80% of core surface, few 95.85' -
1 94.1' - Bedding plane, smooth, planar [ T] cavities (<1/4") over 20% of surface R8: 29 minutes
1 NR 94.25-94.35' - Clay seam, soil horizon ] - 92.2-93.0' - Same as 91.5-92.2' 1
96.5 94.7' - Fracture, 35 deg, rough, stepped J T} except weak to medium strong (R2 to i ]
95.0' - Mechanical break, 70 deg, rough, R3), fossiliferous, voids <3/16" over 96.5-96.85' hammer test
T 1 undulating . TLT 60% of core surface, decreasing with | for calibration (50/4") ]
| 95.05' - Clay seam, soil horizon, clay contact {1 gepth, cavities up to 2-1/2"x1" with Top 4" of core lost to
<1/4", potential fracture infill, open /4" [ LT exiremely weak (RO) imestone or siit | hammer test for calibration,
B >10 95.85' - Mechanical break or fracture, 15 deg, -I- measurements of core E

rough, stepped

infill

depths start from 96.85'
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‘ CH2MHILL

PROJECT NUMBER:

338884.FL

BORING NUMBER:

A-06

SHEET 6 OF 9

ROCK CORE LOG

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

LOCATION : 1723934.5 N, 457719.1 E (NAD83)

ELEVATION : 425 ft (NAVD88)

DRILLING CONTRACTOR : Universal Engineering Sciences, Jacksonville, FL; Driller: B. Truitt; Cathead Operator: B. Crews

CORING METHOD AND EQUIPMENT : Dietrich D-50 S/N 232, mud rotary, NQ tools, HW casing

ORIENTATION : Vertical

WATER LEVELS : 1.0 ft bgs on 03/09/07 START : 3/6/2007 END : 3/9/2007 LOGGER : R. Bitely, L. Prochaska
> . DISCONTINUITIES o LITHOLOGY COMMENTS
o a¥ o
6zt <
<z | 2%z | _|E. DESCRIPTION o ROCK TYPE, COLOR, SIZE AND DEPTH OF CASING,
282 | 2Ly | (38 3 MINERALOGY, TEXTURE, FLUID LOSS, CORING RATE AND
I3 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 I?\;ESULTS ETC
42| guy | EW| THICKNESS, SURFACE STAINING, AND TIGHTNESS | & CHARACTERISTICS ' BT
R9-NQ 975, 99.6 - Mechanical break (2) | | | Limestone
— 5ft | 60| O 97.95' - Fracture, 60 deg, rough, undulating B - 93.0-94.1' - Same as 91.5-92.2' B
i 82% 98.0-98.6' - Fracture zone, rough, stepped, _I_ except weak to medium strong (R2 to ]
100 multiple (>20) intersecting fractures at 1] R3), trace voids <3/16" and cavities
575 1 various angles, gravel sized fragments <3"  — — 94.1-95.1' - Same as 91.5-92.2' —
~ 100.2' - Mechanical break [ T ] except very weak to weak (R1 to R2), i
trace voids <3/16" and cavities R9: 7 minutes
- NR 4T} 95.1-96.0' - Same as 91.5-92.2' .
101.5 | | except very weak to medium strong |
[ TI (R1 to R3), voids <3/16" over
B 0 f . B - 60-80% of core surface, few cavities .
2)9;535(,4;03.3, 103.6,105.0' - Mechanical L] (<1/2'1/4%). horizon of greenish
N black (5GY 2/1) fat clay (moist, soft T
. 1 . L to medium stiff, highly plastic, mild E
103.15' - Mechanical break or fracture, 40 _I_ HCI reaction) at 94.25-94.35' |
R10-NQ deg, rough, stepped T E(:n E:::::ry 96.0-96.85'
- 5ft |97 | O 1 - LI b
99% T 96.85-100.6' - pale yellowish brown,
T 7] [~ (10YR 6/2), very fine to fine grained, T
105 | 0 —] T} strong HCl reaction, extremely weak ]
-62.5 to very weak (RO to R1), 60%
T ] - coverage of < voids on surface, . ; T
[T f <3/16" void rf R10: 13 minutes
4 0 ] . 20% coverage of <3/4"x1/2" cavities i
1065 [ T on surface, fossiliferous
- NR ] No Recovery 100.6-101.5' 1
i 2 106.85' - 30 ] | | Limestone ]
85"~ Fracture, 30 deg, rough, stepped T | 101.5-106.45' - pale yellowish brown,
T 107.4' - Fracture or mechanical break, 70 7] - | (10YR 6/2), very fine to fine g;aiged, 1
i deg, smooth, stepped, open extremely weak to very weak (RO to ]
! T R1), 60% coverage of <3/16" voids
R11-NQ 108.5' - Bedding plane, horizontal, smooth, I ) ggr?uertfgfefbfsesvi‘fié?\(l)lltjlseivft;/ fzossil )
E 5ft | 60 | 2 undulating, 1/2" open 11t ds. s - E
| 94% 108.7" - Fracture or mechanical break, 60 ] B wo RS’ race oz%aenigs,l 06.5' |
110 deg, smooth, stepped [T 0 hecovery 106.45>-105.
= 3 109.0' - Bedding plane, horizontal, smooth, Limestone . —
67.5 undulating [ L] 106.5-111.2' - pale yellowish brown,
] 110.15, 110.25' - Bedding plane (2), <10deg, [T (10YR 6/2), very fine to fine grained, : i i
4 0 rough, stepped nop @ 9 _I_ extremely weak to weak (RO to R2), R11: 16 minutes |
NR 104" Boddng plane, <10 dog, smooin, [T 3070% coverage of <316 vods on -
undulatin
. 1 110.85' -%ﬂechanica| break —l_ depth, cavities up to 1/2" to 1/4", a
fossiliferous, fossil molds and casts
: 112.35, 112.6' - Bedding plane (2), <10deg, 4L} No Recovery 111.2-111.5' -
i rough, undulating | | Limestone ]
1 [T 111.5-116.4" - pale yellowish brown,
, - (10YR 6/2), very fine to fine grained, 1
i R152}1\‘Q 0| 2 - extremely weak to weak (RO to R2), ]
98% 114.0" - Fracture, 40 deg, smooth, undulating 40-70% coverage of <1/16" voids on
1 114.35, 115.45' - Bedding plane (2), smooth, - surface variable, fossiliferous with E
115 _| 1 planar _I_ fossil molds and casts <1/4" ]
-72.5 T diameter
7] T § SC-3 collected at 115.45- T
- 0 J11 116.2' i
' i R12: 14 minutes
116.5 (NR) 116.2' - Mechanical break 1t No Recovery 116.4-116.5' |
— 1 . I = -
- 117.3' - Fracture, 70 deg, smooth, planar 11T B
| 1 117.55' - Fracture or mechanical break, 30 11 |
deg, rough, stepped [T |
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‘ CH2MHILL

PROJECT NUMBER:

338884.FL

BORING NUMBER:

A-06

SHEET 7 OF 9

ROCK CORE LOG

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

LOCATION : 1723934.5 N, 457719.1 E (NAD83)

ELEVATION : 425 ft (NAVD88)

DRILLING CONTRACTOR : Universal Engineering Sciences, Jacksonville, FL; Driller: B. Truitt; Cathead Operator: B. Crews

CORING METHOD AND EQUIPMENT : Dietrich D-50 S/N 232, mud rotary, NQ tools, HW casing

ORIENTATION : Vertical

WATER LEVELS : 1.0 ft bgs on 03/09/07 START : 3/6/2007 END : 3/9/2007 LOGGER : R. Bitely, L. Prochaska
> . DISCONTINUITIES o LITHOLOGY COMMENTS
o aX (o]
ozZz>= = 1% DESCRIPTION =
oz | zZz | _ |8 o ROCK TYPE, COLOR, SIZE AND DEPTH OF CASING,
og2 | 2ru | £ (58 3 MINERALOGY, TEXTURE, FLUID LOSS, CORING RATE AND
Iz E wk 8 ~ |F 8 DEPTH, TYPE, ORIENTATION, ROUGHNESS, 8 WEATHERING, HARDNESS, SMOOTHNﬁESS CAVING ROD
Feg x93 g Qr PLANARITY, INFILLING MATERIAL AND = AND ROCK MASS DROPS. TEST RESULTS, ETC
g g 8 w 'E'é x | & | THICKNESS, SURFACE STAINING, AND TIGHTNESS 5 CHARACTERISTICS ! ! :
R13-NQ | | | Limestone
B 5f | 92| 1 - 116.5-117.5' - yellowish gray, (5Y 1
i 98% [T | 7/2), very fine to fine grained, very ]
119.45, 119.7' - Fracture or mechanical weak to weak (R1 to R2), 30-50%
_%05— 2 break (2), 50 deg and 80 deg, rough, 4 coverage of <1/16" voids on surface, —
~ ] undulating T | 1 cavity 1/2" diameter, fossiliferous |
119.6' - Fracture or mechanical break, 60 (molds), trace organics R13: 9 minutes
i 1 deg, rough, planar [T} 117.5-121.4' - Same as 116.5-117.5' -
1215 NE 120.95' - Fracture or mechanical break, <10 T except 50-70% coverage of <3/16"
deg, rough, stepped ™ voids on surface, 20% coverage of h
i 4 121.6, 121.65' - Bedding plane (2), <10 deg, Tt 1/4" to 1" cavities on surface, highly E
smooth, stepped fossiliferous (molds)
T 122.0' - Mechanical break or fracture, <10 No Recovery 121.4-121.5' ]
i 1 deg, rough, st_epped ) - Limestone 1
122.5' - Bedding plane, horizontal, smooth, [ T] 121.5-125.4' - very pale orange,
R14-NQ undulating , I_ (10YR 8/2), very fine to fine grained, ]
| 5% | 70 1 122.65' - Mechanlcz_al break or fracture, 50 L strong HCI reaction, weak to very i
90% deg, rough, ur?dulatlng ) [T Weak (R2 to R1), 50-70% coverage
1 123.65, 123.9' - Fracture or mechanical [~ of <3/16" voids on surface, 10% T
& T S £ o e }
1 5 [T| 1254-126.0'- Same as 12151254 | R14: 8 minutes 1
i 125.7' - Bedding plane, horizontal, smooth, | except thinly (1/16") laminated with .
126.5 NR ?I2a5ngr Beddi | horizontal " I_ pale y_eIIowis_h brow_n, (10YR 6/2), )
> ; edding plane, horizontal, smooth, T very fine to fine grained, weak to Sample can be crushed
| >10 L1126u531lgg 83" - Fract " . medium strong (R2 to R3), organics, between fingers to silt size -
] -5-126.83' - Fracture zone, smooth, I_ m||d_ H('_;I reaction except for material (calcerous) i
undulating, multiple intersecting fractures, laminations
i 3 fragments up to 2" diameter No Recovery 126.0-126.5' ]
126.85' - Bedding plane, horizontal, smooth, T Limestone
undulating - 126.5-131.5' - yellowish gray, (5Y ]
| R155'f';‘Q 42 |10 127.15' - Bedding plane or mechanical break, 11 7/2), very fine to fine grained, strong ]
100% rough, undulating ' ) HCI reaction, extremely weak to
B 127.7,127.8, 128.0' - Bedding plane (3), <10 [ T |- weak (RO to R2), friable, 20% 1
130_| deg, smooth, undulating coverage of <1/16" voids on surface, ]
-87.5 >10 128.15' - Bedding plane or mechanical break, || highly fossiliferous (casts and molds)
- horizontal, rough, undulating - 15: . B
i 1| 1285.128.757128.9,129.0"- Bedding plane ] R15: 5 minutes |
> (4), horizontal, rough, undulating T
131.5 129.15-129.35' - Fracture zone, rough, 13151347 very pale orange —
stepped [T o ) - :
g 5 1 t29.55&129.65' - Fracture zone, rough, - g?;ﬁglljz/’vgggtgrz/ees &gzsggetg' ]
4 steppe: - : o R
130.2, 130.8' - Bedding plane (2), rough, R1), trace organics, foss%ﬁerous
4 3 undulating | T | (castsand molds), 60-90% coverage 1
131.0-131.5' - Fracture zone, rough, stepped TT1 of <3/16" voids on surface, -
R16-NQ to undulating |n"tert_>edd<_ed Iamlnatqd bedding up to
T 5ft | 841 0 131.6' - Bedding plane or mechanical break, 1" thick with trace voids and fossils SC-4 collected at 134.0- ]
| 100% rough, undulating, 1/2" open = 134.85' 7
23255_ ) ;2120(3”; Er;)(la:ﬁ;rr]g plane or mechanical break, _I_ 134.7-136.5' - Same as 131.5-134.7' N
.92, , i -409
i 132.4' - Fracture or mechanical break, <10 I_ except strong HCIHrea(l:non, 20-40% ]
d h st d coverage of <1/16" voids on surface, R16: 7 minutes
| 2 12%5“’;1% 2,555?pge Sding ol ) [T | trace fossil molds or casts, ) i
- -09' - bedding pgne( ). interbedded with highly fossiliferous
136.5 horizontal, smooth, undulating [T I lenses up to 1" thick _
133.2, 133.55' - Bedding plane (2), <10 deg,
B 0 rough, undulating T ]
i 134.85, 135.1' - Bedding plane (2), <10 deg, | ]
smooth, undulating [T
i 0 | ]
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‘ CH2MHILL

PROJECT NUMBER:

338884.FL

BORING NUMBER:

A-06

SHEET 8 OF 9

ROCK CORE LOG

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

LOCATION : 1723934.5 N, 457719.1 E (NAD83)

ELEVATION : 425 ft (NAVD88)

DRILLING CONTRACTOR : Universal Engineering Sciences, Jacksonville, FL; Driller: B. Truitt; Cathead Operator: B. Crews

CORING METHOD AND EQUIPMENT : Dietrich D-50 S/N 232, mud rotary, NQ tools, HW casing

ORIENTATION : Vertical

WATER LEVELS : 1.0 ft bgs on 03/09/07 START : 3/6/2007 END : 3/9/2007 LOGGER : R. Bitely, L. Prochaska
> . DISCONTINUITIES o LITHOLOGY COMMENTS
o a¥ o
0z> Sz [ DESCRIPTION =
<z > W ROCK TYPE, COLOR,
340 | 2:F | 2|85 - MINERALOGY, TEXTURE, FLUID L0SS, CORING RATE AND
I3 wk 8 a5 Q DEPTH, TYPE, ORIENTATION, ROUGHNESS, 8 WEATHERING, HARDNESS, SMOOTHNESS. CAVING ROD
b & 74 2 O 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 ' e
R17-NQ 135.9, 135.95' - Fracture or mechanical | [ | Limestone
i 180f‘t’/ 100 O _brteak (2t) 60 deg, rough, undulating, -I— (113(?Y5R1g1/;)5 - ve?/ patlefprange,_ g ]
o intersecting | R , very fine to fine grained, i
. . . extremely weak to weak (RO to R2),
pers 1 ;fﬁ,ﬁ; ui%?flgt]i% plane or mechanical break, LT 216w ids. highly fossilierous —
™ ’ 9 [T | (molds), interbedded with horizontal |
laminations up to 1 1/2" thick which R17: 11 minutes
B 1 4T} are yellowish gray (5Y 7/6) and E
1415 141.1' - Mechanical break, rough, undulating T exhibit no fossils and few voids
7] |~ <1/16", large fossil cast 1" in ]
- 1 11T diameter at 141.1' B
| 142.2' - Fracture or mechanical break, 20 141.5-144.95' - yellowish gray to very
deg, rough, stepped, 1/2" open pale orange, (5Y 7/2 to 10YR 8/2), SC-5 collected at 142.5-
. 0 B - very fine grained, medium strong 143.75' .
[ T] (R3), 40-50% coverage of voids on
R18-NQ - surface, solution cavities up to 1 1/2" T
B 5f | 68| 2 143.8' - Mechanical break 111 with secondary infill of fine grained ]
N 88% 144.1, 144.3' - Mechanical break or fracture || limestone with voids over 80-90% of )
145 i open > 1oug: undulaing o stepped, Sacts i matrx and secondary
-102.5| 101 1446 144.7, 144.9 - Mechanical break or T organic staining occuring on fresh ]
N 0 fracture (3), horizontal, rough, undulating, 1L ?zzfaé:se 351 4{94.1-1614.95;1 R18: 38 minutes T
e organic staining E = .95-145.9' - yellowish gray to very |
1465 NR|  144.9-144.95' - Fracture zone, smooth to LT pale orange, (5Y 7/2 to 10YR 5/2),
2(21592', u&dulﬁtin_g t?bsteplr:ed, organic staining T ;fr;yngn(eRt??) ﬁgg g(r)?’/mgg\’/g:ggjg 1/4" clay infill at 151.2'
. 3 .6' - Mechanical brea - L 3), 20-40% i
146.9' - Mechanical break or bedding plane, [ T| <1/16" voids on surface, trace
1 <10 deg, smooth, undulating, 1/4" open T - fossils, no cavities .
i >10| 147.0' - Mechanical break E_o Refovery 145.9-146.5' .
147.2, 14745, 147.65, 147.7, 147.8, 147.9, imestone
R19-NQ 148.15, 148.2, 148.3, 148.35, 148.5' - 1| 146.5-151.4 - yellowish gray to light ]
i 5ft | 60 | 1 Mechanical break or bedding plane (11), <10 ] olive gray, (5Y 7/2 to 5Y 3/2), fine i
| 98% deg, smooth to rough, undulating _ £ grained, very weak to medium strong i
150 149.05' - Fracture, 40 deg, rough, undulating | (5}1%) Sgi)&fghggu/?fgg;e:ﬁggeor;tely
-1075] 0 [T fossiliferous, trace laminations, trace N
. +-— mottling/potential secondary infillin : R
(L] on cavﬁigs <11/2" v ’ R19:8 minutes
E 1 —I— Stop drilling at 18:00 on B
151.5 - i " 3/8/07
NR ]?‘J'.ilay(lilé}?/”seam, horizontal, 1/4 open, I NoRecovery 151.4-151.5' Resume drilling at 08:15 on
. 0 [ T] Limestone 3/9/07 ]
T 151.5-153.8' - pale yellowish brown, Driller's Remark: Depth to
T 152.45' - Mechanical break T (10YR6/2), very fine to fine grained, water before drilling at 1'
i 1 11t moderate HCI reaction, weak to below ground surface i
. ) medium strong (R2 to R3), 30-60%
R20-NQ 153.3" - Fracture or mechanical break, 1T coverage of <3/16" voids on surface E
| 5k |73 | 5 horizontal, smooth, undulating, 1/4" open variable, fossiliferous, fossil molds i
95% 153.8' - Fracture or mechanical break, and casts up to 1/2" to 1/4"
B horizontal, smooth, undulating 4+t 153.8-155.4' - pale yellowish brown g
155 | 1| 183.95-154.65'- Mechanical break 1 to dark yeliowish brown, (10YR 6/2 to |
-1125 154.1_, 154.15, 154.2, 154.3, 154.35' - T 10YR 4/2), very fine to fine grained,
e Bedding plane (5), <10 deg, smooth, 41 extremely weak to weak (RO to R2), .
| 0 undulating, <1/4" open ) JT1 poorly laminated bedding, highly i
1565 154.65' - Fracture Ql’ mechanical break, <10 fossi”ferous’ fossil molds and casts
. NR deg, rough, ‘undulatlng 4T} <1a, organics on laminar partings, R20: 27 minut E
155.3-155.4" - Fracture zone, <10 deg, rough, 60% coverage of <3/16" voids on - £/ minutes
7] 2 stepped to undulating T surface, 20% coverage of <3/4" ]
- 156.1' - Mechanical break ) AT cavities on surface, 1" carbonate -
156.65' - Bedding plane or mechanical break, derived silt lens at 155.3-155.4"
T 4 horizontal, smooth, undulating, 1/4" open 'I' T
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‘ CH2MHILL

PROJECT NUMBER:

338884.FL

BORING NUMBER:

A-06

SHEET 9 OF 9

ROCK CORE LOG

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

LOCATION : 1723934.5 N, 457719.1 E (NAD83)

ELEVATION : 425 ft (NAVD88)

DRILLING CONTRACTOR : Universal Engineering Sciences, Jacksonville, FL; Driller: B. Truitt; Cathead Operator: B. Crews

CORING METHOD AND EQUIPMENT : Dietrich D-50 S/N 232, mud rotary, NQ tools, HW casing

ORIENTATION : Vertical

WATER LEVELS : 1.0 ft bgs on 03/09/07 START : 3/6/2007 END : 3/9/2007 LOGGER : R. Bitely, L. Prochaska
. DISCONTINUITIES LITHOLOGY COMMENTS
32E ot 0 DESCRIPTION 8
28| 33F | g |E5 o MINERALOGY TEXTURE, _SIZE AND DEPTH OF CASING,
Tk 5!— 8 ol Q DEPTH, TYPE, ORIENTATION, ROUGHNESS, 8 WEATHERING, HARDNESS, SMOOTHNESS. CAVING ROD
T & 74 g s} g 2 o PLANARITY, INFILLING MATERIAL AND = AND ROCK MASS >
wod| gl | [@W] THICKNESS, SURFACE STAINING, AND TIGHTNESS | & CHARACTERISTICS DROPS, TEST RESULTS, ETC.
R21-NQ 157.05' - Fracture or mechanical break, 30 | [ | 155.4-156.25' - Same as
— 5ft | 76 | 5 deg, rough, stepped, 1/2" open, silt size infill - 151.5-153.8' B
i 99% 158.0' - Bedding plane or mechanical break, _I_ No Recovery 156.25-156.5' ]
160 horizontal, rough, undulating, 1/4" open T Limestone
11751 1 158.25, 158.35, 158.45' - Fractures or — — 156.5-157.8' - yellowish gray to pale —
™ mechanical break (3), horizontal, smooth to T | yellowish brown, (5Y 7/2 to 10YR
rough, undulating, 1/4" open 6/2), very fine to fine grained, SC-6 collected at 160.45-
B 0 158.6' - Bedding plane, rough, undulating, 4T} moderate HCI reaction, weak to 161.45' B
161.5 1/4" open | medium strong (R2 to R3), 40-70% R21: 27 minutes

158.8, 158.83, 158.85, 158.9' - Bedding plane

or mechanical break (4), smooth to rough,
undulating, 1/4" open

159.45' - Fracture, 60 deg, rough, undulating,

1/4" open
160.45' - Mechanical break

coverage of <3/16" voids on surface,
- | fossiliferous with molds and casts
157.8-159.0' - yellowish gray, (5Y
7/2), very fine grained, mild HCI

L | reaction, medium strong (R3),
interbedded, 10-30% coverage of
<1/16" voids on surface, few fossils
L |159.0-161.4' - Same as 156.5-157.8'
No Recovery 161.4-161.5'

Bottom of Boring at 161.5 ft bgs on
— 3/9/2007
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“ CH2MHILL

PROJECT NUMBER:

338884.FL

BORING NUMBER:

A-07 SHEET 1 OF 14

SOIL BORING LOG

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

LOCATION : 1724100.8 N, 457649.4 E (NAD83)

ELEVATION : 423 ft (NAVD88)

DRILLING CONTRACTOR : Universal Engineering Sciences, Orlando, FL; Driller: T. Williams

DRILLING METHOD AND EQUIPMENT : CME 550X S/N 340253, mud rotary, auto hammer, AWJ rods, 3-7/8 tri-cone bit

ORIENTATION : Vertical

WATER LEVELS : 2.5 ft bgs on 03/07/07

START : 2/25/2007

END : 3/8/2007 LOGGER

- J. Schaeffer, R. Gomez

SAMPLE INTERVAL (ft)

RECOVERY (ft)

STANDARD
PENETRATION
TEST RESULTS

SOIL DESCRIPTION

COMMENTS

#TYPE

6"-6"-6"-6"
(N)

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

[] SYMBOLIC LOG

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

~|DEPTH BELOW
5] SURFACE AND
| ELEVATION (ft)

10

0.0

2.0

SS-1

1-2-21

4.0

SS-2

5.4

SS-3

2-2-50/5
(52/11")

|

6.0

Topsoil
0.0-0.1" - wood debris

Poorly Graded Sand (SP)

0.1-1.0' - pale yellowish brown, (10YR 6/2), moist,
very loose, no HCl reaction, very fine to f|ne grained
silica sand to <1/16", trace nonplastic fines, trace

organics

depth

6.4

0.4

SS-4

8.0

5075
(50/5")

Poorly Graded Sand With Silt (SP-SM)

2.4-3.4' - dark yellowish orange, (10YR 6/6), moist,

loose, very fine to fine grained, nonplastic, no HCI
reaction, 5-10% nonplastic fines, trace fine organics

and roots, mottled, sand is silica

_\2.0-2.4' Same as 0.7-1.0" except color darkens with / [

Sand (SM)

i
4.0-4.4' - moderate yellowish brown, (10YR 5/4),
moist, loose, very fine to fine grained, low plasticity, 1
no HCl reaction, 30% low plastic fines, trace organics,

sand is silica

Clayey Sand (SC) 7]
4.4-4.7' - pale green, (10G 6/2), moist, loose, no HCI [fi ]
reaction, 20-25% medium to high plastic fines, trace
organics at contact with next material

10.0

0.8

S§S-5

45-3-2-1
(5)

323

15

12.0

SS-6

-

S§S-7

4-5-50/6
(55/12")

N
haonlll g
No o

27.37]

20

16.0

0.0

SS-8

50/2
(50/2")

18.0

SS9

14-14-3-2
(17)

Silt With Sand (ML)

4.7-5.0" - yellowish gray, (5Y 8/1), moist, hard,

nonplastic, very rapid dilatancy, moderate HCI

reaction, 15-20% sand-sized, very fine to fine and -
scattered coarse-sized, all carbonate

i )
6.0-6.4' - yellowish gray, (5Y 8/1), wet, hard,
nonplastic, very rapid dilatancy, moderate HCI
reaction, some yellowish staining, 5-10% very fine to

fine sand-sized, trace coarse sand-sized, all ]
carbonate
andy Silt And Limestone Fragments (ML) ]

8.0-8.5' - Same as 6.0-6.4' except some yellowish I

staining, 30-35% coarse sand to fine limestone
fragments sized carbonate material, has the
appearance of beds, may be extremely weak
limestone

Silt (ML)
8.5-8.8' - Same as 6.0-6.4'

710.0-10.6" - Same as 6.0-6.4" except soft, 5-10% very
fine sand sized, all carbonate

Silt With Sand (ML) H
10.6-11.9' - Same as 10.0-10.6' except 10-15% fine to
medium sand sized, trace fine gravel sized carbonate

material, trace limestone lenses <1/2" thick

SS-10

T2.0-13.5" - yellowish gray, (5Y 8/7), wet, Sof,
nonplastic, very rapid dilatancy, sand-sized content
varies, trace scattered fine gravel-sized, 1/6" thick .

lenses of limestone from 13.4-13.6', moderate HCI
reaction in fines, mild to moderate HCI reaction in
larger particles, all carbonate

No Recovery 14.0-14.2"

NR=No Recovery

Driller's Remark: 16.0-18.0' is hard, cuttings

are brown limestone fragments

Driller's Remark: Softer at 18.0'
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“ CH2MHILL

PROJECT NUMBER:

338884.FL

BORING NUMBER:
A-07 SHEET 2 OF 14

SOIL BORING LOG

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

LOCATION : 1724100.8 N, 457649.4 E (NAD83)

ELEVATION : 42.3 ft (NAVD88)

DRILLING CONTRACTOR : Universal Engineering Sciences, Orlando, FL; Driller: T. Williams

DRILLING METHOD AND EQUIPMENT : CME 550X S/N 340253, mud rotary, auto hammer, AWJ rods, 3-7/8 tri-cone bit

ORIENTATION : Vertical

WATER LEVELS : 2.5 ft bgs on 03/07/07 START : 2/25/2007 END : 3/8/2007 LOGGER : J. Schaeffer, R. Gomez
coo STANDARD SOIL DESCRIPTION o COMMENTS
3ZE | SAMPLE INTERVAL (ft) PENETRATION S
a2z TEST RESULTS o
o w o RECOVERY (ft 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 #TYPE 6"-6"-6"-6" CONSISTENCY, SOIL STRUCTURE, MINERALOGY E INSTRUMENTATION
5o N _ 2
223 | 20.0 Silt (ML) 1]
B 16.0-17.1' - yellowish gray, (5Y 8/1), wet, very stiff, —
i 16 |sS5-11 1-2-27-50 nonplastic, very rapid dilatancy, moderate HCI 1
' (29) reaction, 5-10% fine to coarse grained sand, all
220 || Sandy ) B
2.2 0.2 )SS-12 50/2 18.0-19.7' - Same as 16.0-17.1' except 40% sand LT Driller's Remark: 22.0-23.6' hard, becomes
e (50/2") sized trace gravel sized to 1", voids 1/16" and fossil E soft at 23.6'
molds visible on larger particles, all carbonate
7] and (SM) T
B 20.0-21.6' - grayish orange, (10YR 7/4), wet, medium ||
24.0 dense, fine to coarse grained, moderate HCI reaction,
30% nonplastic fines, 20% fine gravel-sized in lenses ‘TT1 Driller's Remark: Lost circulation at 24.0'
- 11 |ss3| 9-26-502 \<1/4" thick, all carbonate / 1
25 . (76/8") 22.0-22.2"- Same as 20.0-27.6" except silt and fine 10 |
17.3 1252 \coarse gravel sized Ilmestone pieces e
4 and With Limestone Fragments (SM)
| 289 24 0-25.1' - grayish orange, (10YR 7/4), wet, very
N 0.1_ASS-14 50/1 dense, fine to coarse grained, moderate to strong HCI /= sill have no circulation; install 4" HW
i [ (50/1") reaction, 35% nonplastic fines, 15% fine gravel-sized casing; heavy chatter at 15.0-20.0'
to 1", trace white limestone fragments Finish drilling at 16:00 on 4/25/07
7 i ) Resume drilling 2/26/07 at 8:00
i 26.0-26.1' - white to yellowish gray, (N9 to 5Y 8/1), silt
28.0 and a 1" iron nodule, silt may be slough
6-50/5 Sandy Silt With Limestone Fragments (ML) | | |
E 06 [SS-15 (56/11") 28.0-28.6' - pale yellowish brown, (10YR 6/2), wet, E
i 289 very dense, fine to coarse grained, moderate to strong
HCI reaction, 16% nonplastic fines, limestone
B fragments to 2"
30 30.0
12.3 Limestone Fragments T
B 30.0-30.1" - pale yellowish brown, (10YR 6/2), mild to 11
| 13 |ss-16 3-7-13-6 moderate HCI reaction, coarse gravel-sized pieces, [{
) (20) surface covered in 1/16" voids, some fossil molds, T
B very weak limestone
32.0 Silty Sand (SM)
30.1-31.3' - dark yellowish orange, (10YR 6/6), wet,
1 medium dense, fine to coarse grained, moderate HCI
i 20 |ss17 2-3-3-4 reactlon 35% nonplastic fines, all carbonate
’ (6) ith Limesfone (S'M)
1 32 0-32.8' - Same as 30.1-31.3" except mild HCI
34.0 :\ reaction, intact limestone fragments to 1" in silt and
04 |ss-18 45-50/1 sand sized matrix
4 346 (95/7") Sandy Silt (ML) h
35_| 32.8-33.5' - dark yellowish orange, (10YR 6/6), wet, ] |
7.3 very soft, moderate HCI reaction, 30-35% sand-sized
T fragments, very friable, trace medium sand-sized 1
36.0 Wwhite particles, trace black streaks
0.0 |SS-19 50/0 Silty Sand With Limestone (SM)
(50/07) 33.5-33.7' - Same as 32.0-32.8' Shut down at 10:11 2/26/07 due to hydraulic
e 33.7-34.0' - yellowish gray, (5Y 8/1), wet, medium s leak on autohammer
dense, mild HCI reaction, intact limestone fragments
1 to 1" in silt and sand-sized matrix, fragments have 7]
389 many fossil molds/casts, all carbonate = Resume drilling 2/27/07 12:00
| 0.1 ASS-20, ( 58/11") Sandy Silt (ML) | | oriller's Remark: 38.0-40.0" hard, but no
34.0-34.2' - Same as 32.8-33.5' except medium stiff chatter
i - Same as 32.0-32.8' ]
40 0
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“ CH2MHILL

PROJECT NUMBER:

338884.FL

BORING NUMBER:

A-07

SHEET 3 OF 14

SOIL BORING LOG

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

LOCATION : 1724100.8 N, 457649.4 E (NAD83)

ELEVATION : 423 ft (NAVD88)

DRILLING CONTRACTOR : Universal Engineering Sciences, Orlando, FL; Driller: T. Williams

DRILLING METHOD AND EQUIPMENT : CME 550X S/N 340253, mud rotary, auto hammer, AWJ rods, 3-7/8 tri-cone bit

ORIENTATION : Vertical

WATER LEVELS : 2.5 ft bgs on 03/07/07

START : 2/25/2007 END : 3/8/2007

LOGGER

- J. Schaeffer, R. Gomez

DEPTH BELOW
SURFACE AND
ELEVATION (ft)

SAMPLE INTERVAL (ft)

RECOVERY (ft)

STANDARD
PENETRATION
TEST RESULTS

SOIL DESCRIPTION

COMMENTS

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

#TYPE

6"-6"-6"-6"
(N)

CONSISTENCY, SOIL STRUCTURE, MINERALOGY

4 SYMBOLIC LOG

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

N
W

40.0

43.8

SS-21

6-8-33-50/5
(1)

Limestone Fragments

38.0-38.1' - dark yellowish brown, (10YR 4/2),
moderate HCI reaction, fragments <1/8" thick and
\wafer shaped, abundant fossil casts/molds

and (SM)
40.0-41.9' - moderate yellowish brown to dark

434

SS8-22

21-38-50/5
(88/11")

yellowish brown, (10YR 5/4 to 10YR 4/2), wet, dense,
fine to coarse grained, moderate to strong HCI
reaction, 30-40% silt-sized, limestone fragments in
thin bedded appearance at 41.6-41.9', sand-sized

44.0

very friable and can crush with fingers, all carbonate

andy Silt (ML)

45_ |
-2.7

46.0

SS-23

14-15-17-24
(32)

42.0-43.0' - moderate yellowish brown to dark
yellowish brown, (10YR 5/4 to 10YR 4/2), stiff, low
plasticity, no dilatancy, strong HCI reaction, trace
black streaks, 30% fine sand-sized

Silty Sand With Limestone Fragments (SM)
43.0-43.3' - moderate yellowish brown to dark

46.3

0.3 |SS-24

48.9

5074
(50/4")

yellowish brown, (10YR 5/4 to 10YR 4/2), dense,
moderate to strong HCI reaction, trace black streaks,

predominately sand-sized material with 30% silt-sized,
limestone fragments in last 0.3' with bedded
lappearance, carbonate materials

andy Silt (ML)

50

50.0

0.1

SS-25

5071
(50/1")

44.0-45.4' - moderate yellowish brown to dark
yellowish brown, (10YR 5/4 to 10YR 4/2), moist to

wet, hard, nonplastic, low to rapid dilatancy, strong
HCI reaction, 40% fine sand, 1/2" limestone lens at
4.2

] and (SM)

-7.7

52.0

SS-26

46-31-49-41
(80)

46.0-46.3' - moderate yellowish brown to dark
yellowish brown, (10YR 5/4 to 10YR 4/2), wet, very
dense, fine to coarse grained, strong HCI reaction,
40% medium plastic silt, last 0.1' has gravel-sized
limestone fragment

53.3

0.9 |Ss-27

4-14-50/4
(64/10")

8.0-48.1" - strong HCI reaction, 80% coverage of
voids 1/16" or less on surface of fragments

Emestone Fragments
4

andy Silt (ML)
50.0-51.5' - moderate yellowish brown to dark

| 849

yellowish brown, (10YR 5/4 to 10YR 4/2), moist to
wet, hard, fine to coarse grained, moderate HCI

55 |
127

86.9

0.0

SS-28

50/1
(50/1")

reaction, 55% nonplastic fines, 3/4" to 1/2" limestone
lenses

and (SM)
52.0-52.9' - Same as 50.0-51.5' except 40-50% low
plastic fines, 1/2" poorly indurated limestone lens at
52.3'

| E—

58.0

0.1

SS-29

5071
(50/1")

No Recovery 54.0-54.1

moderate HCI reaction, fragments to 1", 60%

Limestone Fragments
56.0-56.1' - dark yellowish brown, (10YR 4/2),
coverage of 1/16" voids on surface, black streaks

59.0

0.8 |SS-30

25-50/6
(75/12")

moderate HCI reaction, 60% coverage of 1/16" voids

60

on surface, fossil molds/casts, black streaks, very

Limestone Fragments
58.0-58.1' - moderate yellowish brown, (10YR 5/4),
weak

1] Driller's Remark: Chatter starting at 43.0'

Driller's Remark: Very hard 56.0-57.0', softer

at 57.0'

Driller's Remark: Very hard 59.0-60.0
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‘ CH2MHILL

PROJECT NUMBER:

338884.FL

BORING NUMBER:

A-07 SHEET 4 OF 14

SOIL BORING LOG

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

LOCATION : 1724100.8 N, 457649.4 E (NAD83)

ELEVATION : 42.3 ft (NAVD88)

DRILLING CONTRACTOR : Universal Engineering Sciences, Orlando, FL; Driller: T. Williams

DRILLING METHOD AND EQUIPMENT : CME 550X S/N 340253, mud rotary, auto hammer, AWJ rods, 3-7/8 tri-cone bit

ORIENTATION : Vertical

WATER LEVELS : 2.5 ft bgs on 03/07/07

START : 2/25/2007 END : 3/8/2007 LOGGER :

(.

_Schaeffer, R. Gomez

DEPTH BELOW

SAMPLE INTERVAL (ft)
RECOVERY (ft)

STANDARD
PENETRATION
TEST RESULTS

SOIL DESCRIPTION

COMMENTS

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

#TYPE

6"-6"-6"-6"
(N)

CONSISTENCY, SOIL STRUCTURE, MINERALOGY

SYMBOLIC LOG

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

3l sURFACE anD
| ELEVATION (ft)

'
=

60.0

0.9

SS-31

5-50/6
(55/12")

Silty Sand (SM)
58.1-58.8' - moderate yellowish brown, (10YR 5/4),
wet, very dense, fine to coarse grained, moderate HCI

| 639

reaction, black streaks, 35-40% low plastic fines,

64.0

0.0

SS8-32

5071
(50/1")

)
60.0-60.9' - moderate yellowish brown, (10YR 5/4),
wet, low to medium plasticity, rapid dllatancy, strong

HCI reaction, hard, 15-20% fine sand-sized carbonate
particles, trace black streaks, trace coarse sand-sized
limestone fragments

/

\No Recovery 62.0-62.1

64.8

0.8

SS-33

44-50/3
(94/9")

Silty Sand (SM)
64.0-64.8' - Same as 58.1-58.5' except 50% silt sized

65 |
227

66.0

0.2'is coarse sand size limestone fragments, no black

carbonate material, 2 limestone lenses 1" thick, last
\streaks

68.0

0.0

SS-34

50/0
(50/0")

Limestone Fragments

66.0' - moderate yellowish brown, (10YR 5/4), hard,
very fine grained, mild to moderate HCI reactlon
voids (1/16") over <56% of surface, few fragments
recovered, fragments are 1/4" size

f
/

Driller's Remark: Gets softer at 67.0'

68.7

0.7

SS-35

17-50/2
(67/8")

Silty Sand (SM)
[\ 68.0-68.4' - Same as 64.0-64.8' except 2 limestone

70

70.0

pieces to 1/2" in size, 80% coverage of voids 1/16" on
surface

A

Silt With Sand (ML)
68.4-68.7' - grayish orange, (10YR 7/4), moist, hard,

-27.7

70.3

72.0

0.2

SS-36

50/4
(50/4")

20% sand-sized, carbonate materials

Driller's Remark: Some chatter 70.0-71.0',

] i an )
70.0-70.2' - Same as 68.4-68.7' except 25%

low plasticity, rapid dilatancy, moderate HCI reaction,
\sand-sized

softer at 71.0' faster drilling

Driller's Remark: Hard at 71.5'

73.4

0.7

SS-37

14-9-50/5
(59/11")

Sandy Silt With Limestone Fragments (ML)
72.0-72.7' - moderate yellowish brown, (10YR 5/4),

2" lense of limestone, scattered pieces to 3/8", 80%

74.0

\wet hard, mild to moderate HCI reactlon 68% fines,

coverage of voids 1/16" on surface

7:
/

75_|
327

78.8

SS-38

2-3-7-50/4
(10)

Lean Clay (CL)

74.0-74.9' - pale yellowish brown, (10YR 6/2), moist,
low to medium plasticity, no dilatancy, strong HCI
reaction, stiff, 10-15% fine to medium sand-sized
particles, trace black spots to 1/16", carbonate

1 \material

80

0.0

SS-39

50/0
(50/0")

Driller's Remark: Very hard at 75.0'
Driller's Remark: Finish drilling at 18:10 on

Sandy Silt (ML)

74.9-75.8' - yellowish gray, (5Y 8/1), moist to wet, stiff,
low plasticity, slow to rapid dilatancy, strong HCI
reaction, 20-30% sand-sized material, carbonate

Limestone Fragments

75.9-76.0' - dark yellowish brown, (10YR 7/2),
moderate HCI reaction, some with voids 1/16" others
\without voids

|

Begin Rock Coring at 76.0 ft bgs
See the next sheet for the rock core log

2/27/07, will switch to rock coring at 76.0'
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‘ CH2MHILL

PROJECT NUMBER:

338884.FL

BORING NUMBER:

A-07

SHEET 5 OF 14

ROCK CORE LOG

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

LOCATION : 1724100.8 N, 457649.4 E (NAD83)

ELEVATION : 423 ft (NAVD88)

DRILLING CONTRACTOR : Universal Engineering Sciences, Orlando, FL; Driller: T. Williams

CORING METHOD AND EQUIPMENT : CME 550X S/N 340253, mud rotary, HQ tools, HW casing

ORIENTATION : Vertical

WATER LEVELS : 2.5 ft bgs on 03/07/07

START : 2/25/2007

END : 3/8/2007

LOGGER : J. Schaeffer, R. Gomez

DISCONTINUITIES

LITHOLOGY

COMMENTS

z0g| oF g
o <z | Z%x Q = DESCRIPTION 5 ROCK TYPE, COLOR, SIZE AND DEPTH OF CASING
D6E | 2y | 8 38 3 MINERALOGY, TEXTURE, FLUID LOSS, CORING RATE AND
I3 wk 8 o |52 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 I?\;ESULTS ETC
42| guy « | EW| THICKNESS, SURFACE STAINING, AND TIGHTNESS | & CHARACTERISTICS ' BT
76.0 \ . i | [ | Limestone Install HW casing to 76.0'
i 4 76.2-76.3' - Mechanical break, multiple | L 76.0-81.0' - pale yellowish brown to Not able to retrieve inner
| 76.7' - Fracture, smooth, undulating, <3/4" silt _I_ very pale orange, (10YR 6/2 to 10YR core last interval due to |
infilling or silt seams T 82) strong HCI reaction, no catcher not grasping inner
- 3 77.2' - Fracture, horizontal, smooth, planar, | |- noticeable fossils, no solution core barrel
<1-3/16", thick clayey silt [T | cavities from 76.0-79.0', 16% Begin rock coring at 76.0' i
R1-HQ 77 4' - Fracture, horizontal, smooth, planar, coverage of solution cavities 3/8" or After pulling core barrel,
- 5f | 73| 1 <3/16" fines 4T} less in diameter at 79.9-81 .0 1_—2 used A rods to flush hole E
100% 77.9' - Fracture, horizontal, smooth, planar, 1 perftect e:ongatte sphefncal 50'““3” with water to extract slough
<3/8" silt cavities, limestone is fine grained at
| B esaman smees, [TE I0S DD e -
<3/4" friable fines )
=377 79.2' - Fracture, rough, stepped, <3/16" fines from 77.2-77.9' R1: 12 minutes ]
- 1 80.3' - Fracture, 30-40 deg, rough, stepped, e - E
o SC-1 collected at 80.0-
81.0 <3/16" fines j 1 |
1] 81.0-81.3' - very pale orange, (10YR 81.0
— 1 ) ) B - 8/2), strong HCI reaction, fine B
1 81.6' - Fracture, 1 deg, smooth, undulating, | 77| grained limestone, no fossils, no |
<5% fines, laminated organics solution cavities
e 2 82.3' - Fracture, 20-25 deg, rough, stepped, 4T} 81.3-86.0-pale yellowish brown, 1
20-30% mix of fines and sand sized grains | | (10YR 6/2), moderate to strong HCI |
R2-HQ 82.9, 83.5' - Fracture (2), horizontal and 5-10 [ reaction, 20-30% microfossils,
e 5f | 92 | 1 deg(,jro_ugg, stepped, 20-30% mix of fines and 11T 50-70% silt]y mlatrix, 60-7?% 16 E
100% sand sized grains coverage of solution cavities "or
T less, 81.5-81.6' zone laminated SC-2 collected at 83.7- ]
1 1 E - dusky brown (5YR 2/2) organics 84.7' B
_5257- 84.8' - Fracture, rough, undulating, 20-30% —I— 2- 8 mi —]
] 0 mix of fines and sand size grains R2: 8 minutes )
86.0 1171 |
86.0-88.0" - moderate yellowish .
T 1 86.4' - Fracture, 30 deg, sand to gravel size ~ |-L|- brown, (10YR 5/4), 30-50% fossil 7
i limestone grains ] | shells, molds and casts, 50-60% ]
[ 1] coverage of 3/8" or less solution
B 1 1] cavities, 87.6" infilling of fat clay (CH) 1
87.6' - Fracture, 25 deg, rough, stepped, |1 bluish gray (5B 9/1) to light bluish |
R3-HQ <3/4" fractured carbonate grains and up to [ T| gray (5B 7/1), high plasticity and very
m 5f | 93 | 1 1-3/16" void filled wi_th fat clay (CH) B - moist _
100% 88.4' - Fracture, horizontal, smooth, J ] 88.0-88.4'- pinkish gray, (5YR 8/1), ]
undulating, <3/8" silty infilling N dry, dense, strong HCl reaction,
B 0 extremely weak to very weak (RO to B
90 T R1) SC-3 collected at 89.6-
477 ] [ 88.4-90.6' - pinkish gray, (5YR 8/1), 90.6' ]
— 1 11t dry, dense, strong HCI reaction, very R3: 11 minutes i
91.0 90.6' - Bedding plane, horizontal, smooth, e weak (R1)
undulating 7] [~ 90.6-91.0' - pinkish gray, (5YR 8/1), ]
. 0 strong HClI reaction, 70-90% silty ]
matrix, no fossils observed SC-4 collected at 91.7-
§ Tl 910940 - Same as 90.6-91.0 gog recedatsl 1
i 2 , ) . | except weak to medium strong (R2 to ’ ]
92.5' - Fracture, horizontal, smooth, planar [T] R3). noticeable fossil (shell
R4-HQ 92.8' - Fracture, horizontal, rOUgh, undulatlng, 1 — fragmentsy Casts)’ 10-20% coverage 1
| sk | 70 | <7 infilled with 3/4" of medium plasticity clay/silt | T| of voids 1/8" or less |
100% 93.3-93.7" - Fracture zone, rough, undulating,
° multiple fractures, low to high angle 41T} 94.0-96.0' - moderate yellowish -
— 0 4T} brown, (10YR 5/4), 30-50% fossil B
95_ | ] | shells, molds and casts, 50-60% ) |
-52.7 [ T |~ coverage of solution cavities up to Rd: 12 minutes '
4 1 . L 3/8" Driller's Remark: 95.0-96.0
96.0 I soft
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“ CH2MHILL

PROJECT NUMBER:

338884.FL

BORING NUMBER:

A-07

SHEET 6 OF 14

ROCK CORE LOG

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

LOCATION : 1724100.8 N, 457649.4 E (NAD83)

ELEVATION : 423 ft (NAVD88)

DRILLING CONTRACTOR : Universal Engineering Sciences, Orlando, FL; Driller: T. Williams

CORING METHOD AND EQUIPMENT : CME 550X S/N 340253, mud rotary, HQ tools, HW casing

ORIENTATION : Vertical

WATER LEVELS : 2.5 ft bgs on 03/07/07

START : 2/25/2007

END : 3/8/2007

LOGGER : J. Schaeffer, R. Gomez

> . DISCONTINUITIES o LITHOLOGY COMMENTS
SE o o)
ozZz>= g 7] DESCRIPTION -
ix3| 2%z | o |Bs o MR o COLOR, SIZE AND DEPTH OF CASING,
TR | EEY | €20 DEPTH, TYPE, ORIENTATION, ROUGHNESS 2 ’ ' FLUID LOSS, CORING RATE AND
=<| whd | o |B2 : : : ' 2 WEATHERING, HARDNESS, SMOOTHNESS, CAVING ROD
g ﬁ >0 o | zx PLANARITY, INFILLING MATERIAL AND = AND ROCK MASS DROPS. TEST IR;ESULTS ETC
42| guy « | EW| THICKNESS, SURFACE STAINING, AND TIGHTNESS | & CHARACTERISTICS ' PR
95.4' - Fracture, planar, <2" thick, clays and | [ | Limestone
B >10| silts - 96.0-97.0' - pinkish gray, (5YR 8/1), 1
i 96.0-98.0' - Fracture zone, 0-90 deg, _I_ strong HCI reaction, 70-90% silty ]
fractured material, most likely mechanical 1] matrix, non fossiliferous Driller's Remark: Sand
— breaks - No Recovery 97.0-100.0 lense 97.0-100.0"; core loss
[T ] assumed to be from that i
R5-HQ interval
B 5ft | 0 |NR [T} No recovery in core barrel E
i 40% Tt but residual material |
appears to be very fine to
B T fine grained sand, poorly E
100 | graded, white to light brown |
577 Limestone in color
R >10 - 100.0-101.0' - medium yellowish Driller's Remark: Advance  +
101.0 [T brown, (10YR 5/4), strong HCI HW casing past sand lense
T reaction, very weak (R1), 30-50% 10 101.0"
b 1 - fossils shells, molds and casts, R5: 13 minutes -
| 1t01 6' :jM;;zha?icerl ?reak, horizontal, rough, [T 50-60% solution cavities Insert andﬁﬁtgurface
stepped, 3/4" of relief, open T ™ 101.0-105.3' - Same as 100.0-101.0" casing to 0
s 0 [ T | except solution cavities up to 3/4" in Stop drilling at 17:30 i
length (fossil molds) 2/28/07
R6-HQ [T T Resume drilling at 15:52 T
B 5ft [ 86 | O s 3/6/07 ]
[T
86% SC-5 collected at 102.4-
[T B 103.4' ]
- 0 I - .
105
-62.7 0 R6: 8 minutes
e NR 105.3' - Mechanical break No Recovery 105.3-106.0 E
106.0 T
Limestone
- 0 [ T} 106.0-111.0' - very pale orange, g
i | (10YR 8/2), strong HClI reaction, i
[T weak to medium strong (R2 to R3),
- - 0, i iti .-
1 107.5' - Mechanical break, 2-6 deg, rough, [ [ | 32 {4003/71%?Vﬁgaggpcgrzﬁltuglggd?sgltles
planar Y s i ; SC-6 collected at 107.9- 7]
R7-HQ [T silty matrix when reduced with rock { .
— 5ft [ 100 O T - hammer, 10-20% fossil evidence 108.9 E
100%
T Driller's Remark: Softer
B 0 drilling 109.0-111.0" 1
110 | i ]
-67.7 um R7: 14 minutes
- 0 I L m
111.0 B
[T 111.0-116.0' - Same as 106.0-111.0' | Very weak to weak interval
B 0 except Very weak to weak (R1 to R2) identified as 109.0-111.0' 1
i | at 114.0-116.0' on field log, it is assumed
[T that 114.0-116.0' was
B 0 an B intended 1
R8-HQ i )
— 5ft [100| O I - B
100% Tt SC-7 collected at 113.7- i
114.6'
115 | ° - |
727 1L R8: 7 minutes ]
- 0 - .
116.0 L

APPENDIX 2BB-69

Rev. 2



‘ CH2MHILL

PROJECT NUMBER:

338884.FL

BORING NUMBER:

A-07

SHEET 7 OF 14

ROCK CORE LOG

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

LOCATION : 1724100.8 N, 457649.4 E (NAD83)

ELEVATION : 423 ft (NAVD88)

DRILLING CONTRACTOR : Universal Engineering Sciences, Orlando, FL; Driller: T. Williams

CORING METHOD AND EQUIPMENT : CME 550X S/N 340253, mud rotary, HQ tools, HW casing

ORIENTATION : Vertical

WATER LEVELS : 2.5 ft bgs on 03/07/07

START : 2/25/2007

END : 3/8/2007

LOGGER : J. Schaeffer, R. Gomez

. DISCONTINUITIES o LITHOLOGY COMMENTS
goe o o}
ooz | Z%x @, DESCRIPTION o ROCK TYPE, COLOR, SIZE AND DEPTH OF CASING
82| 2zi | £(58 3 MINERALOGY, TEXTURE, FLUID LOSS, CORING RATE AND
I << wk 8 ~ |E 8 DEPTH, TYPE, ORIENTATION, ROUGHNESS, 8 WEATHERING, HARDNESS, SMOOTHN’ESS CAVING ROD
FLs (O] o 1Q PLANARITY, INFILLING MATERIAL AND AND ROCK MASS :
LEw | 528 o |25 . s DROPS, TEST RESULTS, ETC.
Y] oYy x | & | THICKNESS, SURFACE STAINING, AND TIGHTNESS | 7 CHARACTERISTICS
| | | Limestone
B 0 — - 116.0-121.0' - very pale orange, 1
| 1 (10YR 8/2), 60-80% coverage of |
I broken shells, fossil molds and casts,
N 0 E - 20-30% coverage of 3/4" diameter E
[T ] solution cavities from 116.0-117.5', |
R9-HQ 20-40% silty and sandy matrix, black
- 5ft [100] 1 118.3, 119.5, 120.8' - Fractures (3), 4T} and translucent crystals very fine to SC-8 collected at 118.2-
100% horizontal, rough, stepped fine grained, not the typical moderate 119.2
I yellowish brown fossiliferous T
- 1 11T limestone encountered towards B
120 upper portion
-77.7 R9: 9 minutes
- 1 - - .
121.0 j |
\ . 121.0-123.4' - light olive gray, (5GY
| o | 121.2,121.6' - Mechanical break (2) | N e ), very fine to fine grained. strong ]
i J T HClreaction, 30% coverage of 1/6" ]
to 3/16" voids, 5% coverage of
- 0 4T} cavities 1/4" or less are dissolved -
] | fossils, fossiliferous
R10-HQ [ T ] SC-9 collected at 124.8-
T 5ft | 96 | 2 123.4' - Fracture, smooth, undulating, T 123.4-126.0' - yellowish gray, (5Y 125.8' 7]
100% limestone contact ] L 8/1), very fine grained, strong HCI ]
123.5' - Fracture, 60 deg [ 1| reaction, 15% coverage of voids
T 1 124.3' - Fracture, 1-2 deg, smooth, N - 1/16" or less, laminated bedding of T
125 | undulating N light silts as well as undulating _
-82.7 124.6' - Fracture, 75 deg, rough, stepped, laminae from 124.0-125.5' R10: 13 minutes
1 126.0 1 tight Stop drilling at 17:58 3/6/07 ]
125.8' - Fracture, 0-1 deg, rough, undulating % 126.0-127.7' - pale yellowish brown,
B 0 — - (10YR 6/2), strong HClI reaction, - . 1
| ] | 10-20% coverage of fossil shells and 5‘;78?9 driling at 08:03 i
[ T casts, no solution cavities, 10-30%
— 0 1] coverage of voids 1/6" or less, B
1 50-60% sand-sized matrix with black |
R11-HQ [T | grains 1/16" or less
- 5f | 88| O E - 127.7-129.8' - very pale orange, E
100% JT] (10YR 8/2), strong HCI reaction, very )
, weak to weak (R1 to R2), 30-40%
B 3 129.1,129.5' - Fractures (2), 5 deg, rough, [T coverage of 3/8" or less solution B
planar o
130 _| 11 cavities ) ]
877 129.9, 130.1' - Fractures (2), 5 deg, smooth, 129.8-130.1' - pale yellowish brown, R11: 7 minutes
i 1 planar 4T} (10YR6/2), fine grained, medium SC-10 collected at 130.0- ]
131.0 strong (R3), no fossils 131.0'
T 130.1-131.0' - Same as 127.7-129.8' ]
i 2 131.2' - Bedding plane, horizontal, smooth, 131.0-132.8' - very pale orange to ]
planar pale yellowish orange, (10YR 8/2 to
131.99' - Fracture, rough, stepped 1| 0YR8/6), strong HCl reaction,
1 3| 132.4,1325,132.7 - Fractures (3), 7-20 deg, || Extremely weak to very weak (RO lo .
rough, stepped, irregular, minor silt infilling, _I_ ). me ium to coarse quartz grains SC-11 collected at 132.8- ]
R12-HQ open to 1/4" and sand-sa_ed carbonate grains, 135.8'
i 5f | 80 | 0 J T} 30-40% fossils, 20-40% coverage of - i
100% 1/16" or less voids
1t 132.8-134.4" - very pale orange, ]
i 1 134.2' - Mechanical break, rough, stepped It (10YR 8/2), strong HCI reaction, very ]
135 weak (R1), 10-20%0fossils, voids
2| ] . .. - ) —
-92.7 , | 13511353, 1356 - Bedding plane (3), 0-7 [T (<1/16") over 10-20% of surface R12: 17 minutes
136.0 deg, smooth, planar [T
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PROJECT : Progress Energy Florida - COLA Investigation, Levy County Site

LOCATION : 1724100.8 N, 457649.4 E (NAD83)

ELEVATION : 423 ft (NAVD88)

DRILLING CONTRACTOR : Universal Engineering Sciences, Orlando, FL; Driller: T. Williams

CORING METHOD AND EQUIPMENT : CME 550X S/N 340253, mud rotary, HQ tools, HW casing

ORIENTATION : Vertical

WATER LEVELS : 2.5 ft bgs on 03/07/07

START : 2/25/2007

END : 3/8/2007

LOGGER : J. Schaeffer, R. Gomez

. DISCONTINUITIES LITHOLOGY COMMENTS
g2e| o » DESCRIPTION g
- -
oz | zZz | _ |8 o ROCK TYPE, COLOR, SIZE AND DEPTH OF CASING,
ol | S:F | §1%9 = MINERALOGY, TEXTURE, FLUID LOSS, CORING RATE AND
I3 wk 8 a5 E 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 ' BT
| | | Limestone
— 0 B - 134.4-135.5' - pale yellowish brown, B
i _I_ (10YR 6/2), very fine grained, strong ]
—1 HCl reaction, laminar bedding, 5-6
B 2 , . 1 3/8" in diameter solution cavities E
137.5, 137.8' - Fractures (2), horizontal, [T following silty laminae, <10% SC12 collocted at 137.6
R13-HQ smooth, planar, silty infilling <1/16 11| coverage of voids 1/16" or less on 138- z collected a .8- 1
B 5ft | 62| O 4T} surface : ]
| 82% | | | 135.5-137.5' - grayish orange pink, i
[T (10R 8/2), weak to medium strong
B 0 - - | (R2 to R3), fine grained with some . . E
140 [ T] | medium to coarse sand-sized Driller's Remark: .
-97.7 L0 T |particles, sporadic 1/16" pyrite Clrcylanon_ lost at 139.5 -
- NR 41 |grains, 10-15% coverage of 1/16" or R13: 13 minutes 4
141.0 | T] |less voids i
Silt (ML)
- 1 J11 137.5-137.8' - pale brown, laminar E
141.8' -F pedding
- .8' - Fracture, 12-15 deg, rough, EEES Cimest -
3 undulating, open up to 1/4", minor silt sized T 1{’?‘;851%?;5' pale orange, (10YR
N particle infilling ] B -0-199.0° - pale ’ T
142.2,142.3, 142.7' - Fractures (3), 5-10 deg, 4 8/2), weak to medium strong (R2 to -
R14-HQ rough, planar, apparent orieuntatign) of 9 [T R3), 10-25% voids coverage of 1/16" Driller's Remark:
B 5ft | 52 |>10 . . i i y - orless, 10-20% fossils, 3/4" solution Continuous circulation loss
100% fractures with solution cavities [T C . >SNIS, ) . -
o 142.8-143.8' - Fracture zone, variable | | cavity with f?t clay !nf|II|ng at 139.5 even while adding waterto |
, | orientation, fragments range from 1/2" to 2 [T ;?f).%;:%:a'hg;aylsehatlzr;n%i’dm?‘nYR mud tub
- 12" E - i ined, wi iu T
145 _| 143.9' - Bedding plane, horizontal, smooth, strong (R2 to R3), 10-20% fossil ) —
-102.7 planar T casts R14: 11 minutes
. >10| 1442, 144.6' - Bedding plane (2), horizontal, |——f No Recovery 140.1-141.0° b
146.0 smooth, planar ] | Limestone |
144.6-146.0' - Fracture zone, fragments [T 141 .0-14i.? - paIE bF\r;?Wﬂ,RSgYR 5/2), SC-13 'collected at 146.0-
7 0 range from 1/2" to 3"x1" or larger 1Tt ;3’:):/3(‘)"(’]/90300\/09 ‘:;ZZ 0(]c o t'?voic}s on 147.05 E
7] [ T | surface, intact fossil casts and T
- 0 . - molds, no broken fossil shells, B
147.6, 155.7' - Mechanical break (2), load [ T] becomes more fossiliferous towards
R15-HQ tests and machine breaks 'I' base (143.5-144.0') and increases in h
. 5f | 98| 0O . L sand-sized grains, dense limestone .
100% [T but density decreases 143.2-144.0'
as granularity increases ]
| 3 ) ) J T} 144.0-145.5' - pale yellowish brown, -
150 149.5, 149.6' - Bedding plane (2), 5-8 deg, (10YR 6/2), very fine to fine grained,
10771 rough, planar, <1/16" thick silty infilingon  — T J— no visible fossils, laminar to thin R15: 9 minutes —
| 0 ?igd;gg pll'anet pamggsd ol 1t bedded, 5-10% coverage of voids ’ |
.75' - Fracture, eg, smooth, planar, 1/16" or less
151.0 :
tight 145.5-146.0' - pale brown, (5YR 5/2), SC-14 collected at 151.0- N
. 0 J "} strong HCl reaction, weak (R2), 152.1' |
[ T 1 10-30% sand-sized grain matrix
N , . ] - 146.0-146.7' - very pale orange to 1
| 2 152.1, 152.5' - Fractures (2), horizontal, 1T grayish orange, (10YR 5/2 to 10YR i
rough, planar, <3/8" thick unconsolidated silt T 7/4), medium to coarse grained
1 - weak to medium strong (R2 to R3), b
| R156_f|:Q w00l 1 153.1' - Bedding plane, planar, undulating I fossils up o 378, sandgtt() ) |
100% gravel-sized grains
° 11| 146.7-147.0' - fine grained, strong R
i 0 | | HCl reaction, weak (R2), silty ]
155 [T laminae, silty matrix, no fossils, 15%
11271 —] — coverage of voids 1/16" or less . h —
| 1 155.2' - Fracture, rough, stepped, <1/16" silty _I_ R16: 14 minutes i
156.0 infill [T
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PROJECT : Progress Energy Florida - COLA Investigation, Levy County Site

LOCATION : 1724100.8 N, 457649.4 E (NAD83)

ELEVATION : 423 ft (NAVD88)

DRILLING CONTRACTOR : Universal Engineering Sciences, Orlando, FL; Driller: T. Williams

CORING METHOD AND EQUIPMENT : CME 550X S/N 340253, mud rotary, HQ tools, HW casing

ORIENTATION : Vertical

WATER LEVELS : 2.5 ft bgs on 03/07/07

START : 2/25/2007

END : 3/8/2007

LOGGER : J. Schaeffer, R. Gomez

. DISCONTINUITIES LITHOLOGY COMMENTS
z0g8| of g
a2z | z%x 8, DESCRIPTION o ROCK TYPE, COLOR, SIZE AND DEPTH OF CASING
882 | 2-6 | €53 3 MINERALOGY, TEXTURE, FLUID LOSS, CORING RATE AND
z I< wk 8 a5 E DEPTH, TYPE, ORIENTATION, ROUGHNESS, 8 WEATHERING, HARDNESS, SMOOTHN’ESS CAVING ROD
= 9 Q PLANARITY, INFILLING MATERIAL AND AND ROCK MASS ;
nsw | &z3 o [25 . 2 DROPS, TEST RESULTS, ETC.
83 Sy x | & | THICKNESS, SURFACE STAINING, AND TIGHTNESS | 7 CHARACTERISTICS
| | | Limestone
B 0 — - 147.0-149.7' - grayish orange to very 1
| I pate orange, (10YR 7/4 to 10YR 5/2), |
I mottled and variegated, fine to
1| 157.5,160.4' - Fractures (2), 0-5 deg, L oot oo e on ss voids, | SC:15 collected at 157 5-
R17-HQ smooth, undulating sporadic echinoderms 3/8" to 9/16" 158.4 T
— 5ft [100| O 4T} 149.7-151.0' - fine grained, weak to 4
100% medium strong (R2 to R3), 5-10%
1 fossil casts, 5-10% coverage of 1/8" T
- 0 —I— or less voids B
160 151.0-151.8' - Same as 149.7-151.0'
1177 except very fine to fine grained R17: 9 minutes ]
E 1 - L 151.8-152.4' - moderate yellowish ]
161.0 [ T] brown, (10YR 5/4), strong HCI
7] [~ reaction, very weak to weak (R1 to ]
] 0 411 R2) 10-20% coverage of voids 1/16" i
I or less, silty matrix
7 7] - 152.4-153.1' - brown, (10YR 5/4), T
- 0 J T} alternating silt and sand-sized |
carbonate layers at less than 1/8" SC-16 collected at 162.5-
R18-HQ 1LT thick, 5-10% coverage of 1/8" or less 163.4' b
. 5 | 86| o 1T solution cavities, fossil molds at |
100% base, undulant to broadly undulant,
'I' thin to laminar bedding, unit exhibits T
_ 1 ] | slow but moderate HClI reaction, i
' : strong HCI reaction in very fine
_11525__7‘ ;ﬁﬁ; s-|llt: ﬁﬁfﬁ;‘; horizontal, smooth, planar, —I— grained Iaye_rs, exhipits diffgrential -
- 3 165.3' - Fracture, horizontal, stepped, 1/8" :;orgfsaﬁ;ggc:a ;’g%;gi%ﬁgzdr Driller's remark: Feels B
166.0 relief, lithology contact, silt and sandy infill, 11t cgnter’ of bedding features gritty like sand i
<3/8" thick 153.1-1550' - Same as 149.7-151.0'
. 6 | 165.6, 165.8' - Fractures (2), horizontal, T excent verv fins to medium arained E
i rough, planar, very fine to fine sandy infill, a | 1)5()5 (?1\156“23' derat g ink ]
. o | 18611664 - Bedding plane, 0-5 deg, rough o pele yolowish brown.(5YR 8/ fo .
196.1:166. g plane, g, rough, 1] '1:{ %\)(R 6_/5), :;//gry wleak to1 8’%%5/(m to
- - , voids " or less, 10-20% B
I L1 B I fossils (30% at 155.3) ]
100% T 156.6-161.0" - very pale orange, A variety of rock, mainly
168.9' - Bedding plane, horizontal, smooth, 4 (10YR 8/2), strong HCl reaction, very limestone and shell h
| 0 stepped, consolidated silt/clay laminae, T | weaktoweak (.R1 to R2), 30-50% fragments up to 1/4" x 1.3"
170 <3/16" thick coverage of voids 1/8" or less, 1-3% in random distribution but
127 7] T coverage of 3/8" or less solution sub parallel in deposition, —
7 . 170.15' - Bedding plane, horizontal, rough, 1 cavtit_ies at base (161.0"), 15-20% silty the long axes ?re aligned
stepped, <3/16" thick matrix with apparent flow, the high
171.0 PP 411 161.0-165.3 - Same as 156.6-161.0° energSF()relatively) ”
J > | 171.2,171.9' - Mechanical break or bedding except very thin laminar bedding deposition is from 167.2- |
plane (2), 0-3 deg, planar, rough to smooth planes from 163.6-164.9", brown 168.25', where the bedding
m E - laminae increase in frequency from becomes laminar to thin -
172.1" - Fracture, horizontal, smooth, [T] 164.4-164.9' with very fine to fine
1 4 undulating, silty infill <1/8" thick 7] [~ 165.3-165.6' - fine to medium grained laminae T
172.2' - Fracture, horizontal, smooth, planar _I_ grained, moderate HCI reaction, very R19: 12 minutes E
R20-HQ 172.5, 172.8' - Fractures (2), 10-15 deg, 1] fine tofine grained laminae SC-17 collected at 170.15-
b 5ft | 68 | O rough, planar T 165.6-166.0' - medium gray, (N5), 171.0' ]
100% J T} medium to coarse grained, strong SC-18 collected at 172.7- -
174.1' - Fracture, 5 deg, rough, stepped HCI reaction, weak to medium strong 174.0'
T 2 \ 1L (R2toR3), no visible fossils, no ]
175_| 174.6' - Fracture, 12 deg, rough, planar ] | solution cavities . ]
-132.7 175.1" - Fracture, 1-2 deg, rough, planar, [ 1] R20: 8 minutes
Tire0 6 | <1/8" thick silty infil TT N
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LOCATION : 1724100.8 N, 457649.4 E (NAD83)
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DRILLING CONTRACTOR : Universal Engineering Sciences, Orlando, FL; Driller: T. Williams

CORING METHOD AND EQUIPMENT : CME 550X S/N 340253, mud rotary, HQ tools, HW casing

ORIENTATION : Vertical

WATER LEVELS : 2.5 ft bgs on 03/07/07

START : 2/25/2007

END : 3/8/2007

LOGGER : J. Schaeffer, R. Gomez

> . DISCONTINUITIES o LITHOLOGY COMMENTS
o a¥ o
9%z> Lz ] DESCRIPTION 2
ix3| 2%z | o |Bs o MR o COLOR, SIZE AND DEPTH OF CASING,
tee| EEX | € |29 DEPTH, TYPE, ORIENTATION, ROUGHNESS 2 ’ ' FLUID LOSS, CORING RATE AND
52| whd | o |BE  TYPE, : ' 2 WEATHERING, HARDNESS, SMOOTHNESS, CAVING ROD
b ﬁ >0 o | zx PLANARITY, INFILLING MATERIAL AND = AND ROCK MASS DROPS. TEST IR;ESULTS ETC
42| guy « | EW| THICKNESS, SURFACE STAINING, AND TIGHTNESS | & CHARACTERISTICS ' BT
175.4-175.5" - Bedding plane, 0-3 deg, | [ | Limestone
— 5 smooth, planar, 1/4" to 1/2" wafers —I— 166.0-167.5' - moderate yellowish B
i 176.1-176.3' - Bedding plane, 0-3 deg, rough, | | brown, (10YR 5/4), strong HCI ]
planar, recrystallized carbonate on plane I reaction, sandy and silty sized matrix,
— 2 176.8' - Fracture, horizontal, rough, stepped, - fossil casts at base, 10-20% voids B
enlarged solution cavity fractures at [T | 3/16" or less, iron oxide stains and |
R21-HQ depositional contact grains of pyrite
B 5ft | 53 | 2 177.45' - Fracture, horizontal, smooth, planar 4TV} 167.5-1685' - grayish orange, (10YR E
100% 177.6' - Fracture, horizontal, rough, planar, 7/4), strong HClI reaction, 20-40%
very fine grain infilling 1+ fossils, 20-40% coverage of solution SC-19 collected at 178.95- ]
- 1 177.95, 178.3, 178.5' - Fractures (3), 11T cavities 3/8" or less, 20-30% 180.0' E
180 | horizontal, rough, planar, lithology contact, coverage of voids 1/16" or less ]
1377 <1/16" thick very fine sandy infill 168.5-169.8' - alternating very pale R21: 10 minutes
. 3 180.1, 180.4, 180.6' - Fractures (3), . L orange and pale yellowish _brown, E
181.0 horizontal, rough, planar, <1/8" thick [ T] (10YR 8/2 to 10YR 6/2), thinly
carbonate recrystallization infilling 7] - laminated bedding ]
_ 4 181.1' - Fracture, horizontal, smooth, planar _I_ 169.8-171.0" - strong HCI reaction, i
181.5, 181.7, 181.7" - Fractures (3), very weak to weak (R1 to R2), no
] horizontal, planar, smooth to rough, trace +4+ laminae, no visible fossils, 40-50% 18802-%%'(:ollected at 181.8- 1
| 0 infilling J T} coverage of voids 1/16" or less : ]
171.0-172.2' - grayish orange, (10YR
R22-HQ 1 7/4), moderate HCI reaction, 1 T
i 5ft | 45 | 2 183.2' - Fracture, horizontal, rough, planar, Tt solution cavity up to 3/8" wide and 1 ]
100% trace silty infilling 3/16" long across surface, increase
° 183.5, 185.3, 185.4, 185.7, 185.8, 185.9' - 'I' in silts below 172.0', becoming dark 7]
i 4 Bedding plane (6), 5 deg | | yellowish orange, voids 5/16" or less ]
185 184.2, 184.5' - Fractures (2), horizontal, [ 7| 172.2-172.5' - grayish orange, (10YR
14271 rough, undulating —] — 7/4), very fine_to ﬁne_ grgined, . R22: 8 minutes —
| 5 carbonate derived silt-sized particles i
186.0 172.5-175.0' - Same as 171.0-172.2'
' ' _ 4L} 175.0-1755' - Same as 171.0-172.2" -
| 5 186.1-186.3' - Fracture zone, horizontal, It except fine grained, mild HCI i
smooth, planar reaction, laminated
- 186.6' - Fracture, horizontal, rough, planar, 1T 175.5-176.0' - pale yellowish brown, |
| 1 lithology contact ) (10YR 6/2), strong HClI reaction, i
186.9' - Fracture, 10 deg, rough, undulating [T weak to medium strong (R2 to R3),
187.8' - Fracture, 8 deg, rough, undulating, B - <2% coverage of voids 1/16" or less, 5
Rzg‘f':Q 66 | 2 silty infilling from formation matrix [T no visible fossils
7] 188.3, 188.7, 189.9' - Fractures (3), 1 176.0-176.9' - fine grained, strong . . ]
100% horizontal, rough, planar, trace silty infilling —I— HCI reaction, weak to medium strong 18809281 collected at 188.6 B
| 1 [ T] (R2to RS)(; silty matrix with very fine |
190 sand (<10%), very fine to medium
14771 — T} sand-sized lense, void filling with . . e
“ mica mineral, 10-15% coverage of R23: 18 minutes
1 3 190.5, 190.7, 190.9' - Fractures (3), 5-40 deg, 1L tubular solution cavities on surface ]
191.0 trace silty infilling +11 176.9-177.6 - pale yellowish brown, i
| >q0| 191.0-192.4' - Bedding plane, 0-10 deg, (10YR 6/2), fine grained, strong HCI i
smooth, planar to undulating, numerous It'eaéig;)n:%eo/ak t?_me%llung strg?ng (R2
— partings, irregular . - to , <10% noticeable fossils, i
[T <10% coverage of voids 1/16" or less
b >10]  192.4-195.05' - Fracture zone, 0-90 deg, T 177.6-181.0' - moderate yellowish ]
rough, multiple fracture zones, irregular, may _I_ brown, (10YR 5/4), mild to moderate i
R24-HQ exhibit recrystallization on the surface HCI reaction, very weak to weak (R1
T 5ft | 13 [>10 1+ to R2), silty matrix, 5-10% coverage Numerous rock fragments |
100% 4T} of3/8"orless solution cavities indicate possible cavity |
181.0-183.5' - Same as 177.6-181.0" filling debris from at least
N >10 1L except dark brown silty organic 195.5-196.0' but probably 1
195_| _+ 1 1aminae (1-3/16" thick) 193.4-196.0' _
-1527 195.05, 195.2' - Fractures (2), horizontal and |- R24: 6 minutes
N 4 7 deg, smooth, planar T h
196.0
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zne . DISCONTINUITIES o LITHOLOGY COMMENTS
5z& 2 g 7] S
o3| z%x | .| 5 DESCRIPTION o MR o COLOR, SIZE AND DEPTH OF CASING,
T3 | ZES | € |20 DEPTH, TYPE, ORIENTATION, ROUGHNESS 3 WEATHERING, HARDNESS FLUID LOSS, CORING RATE AND
[y wono o |k N ; : ! i) J ’ SMOOTHNESS, CAVING ROD
4 ﬁ >0 o | zx PLANARITY, INFILLING MATERIAL AND = AND ROCK MASS )
wod| gl | [@W] THICKNESS, SURFACE STAINING, AND TIGHTNESS | & CHARACTERISTICS DROPS, TEST RESULTS, ETC.
195.6, 195.8' - Fractures (2), horizontal and | [ | Limestone
B 5 15 deg, rough, undulating - 183.5-185.0' - very pale orange, 1
i 196.0-196.3' - Fracture zone, random I_ (10YR 8/2), strong HCI reaction, very ]
orientations, fragments 1/4" to 3/4" T weak to weak (R1 to R2), 40-50%
- 4 196.6' - Fracture, 30-50 deg, rough, planar - fossil shells, casts and molds up to E
197.3, 197.4' - Fractures (2), horizontal, [T | 1"x9/16", 20-40% coverage of voids i
R25-HQ rough, planar, solution cavity fractures 1/16" or less
— 5ft | 10 | 5 198.05, 198.1, 198.4, 198.5' - Fractures (4), [T} 185.0-186.0'- very fine to medium E
70% 0-7 deg, smooth, planar grained, very strong HCI reaction,
1 >10 198.6' - Fracture, horizontal, smooth, planar, [T} 15-20% coverage of voids 1/16" or T
e lithology contact 1T less E
200 199.0-199.5' - Fracture zone, orientations are 186.0-191.0" - pale yellowish brown,
-157.7] NR random, rock fragments range from 1/8"x1/2" (10YR 6/2), mild to moderate HCI R25: 9 minutes ]
E to 2"x1"x1 1/2" L reaction, very weak to weak (R1 to ]
201.0 [ T] R2), 10-30% fossil casts and molds,
201.0-201.5' - Fracture zone, random T 5-10% coverage of solution cavities Widely disseminated
e >10| orientation - 3/8" or less, 30-50% coverage of oxidized pyrite grains E
1 B S 2oty TL] atemaling dak brown and pae :
g 5 extends into underlaying unit [T} yellom{ browr'1_|am|nae . ;hnedgmt;ggfgrriseg;ﬁons
201.5' - Fracture, 10 deg, rough, planar 191.0-192.4' - pale yellowish brown, . . e
\ : T (10YR 6/2), very fine to medium in variably hard matrix, itis
R26-HQ 202.1 - Fracture, horizontal, rough, stepped, i mé)derate i strorg HI either fluvial or infill of an
] 5? ¥1s o0y con'tact i N ?eactior{ laminar to thin begded undetermined void, it ’
80% 202.7-203:0 - F_racture zone, multiple L o00% ) : : o exhibits very low density i
fracture orientation [T 20% coverage 0 solution cavities and apparent strength
- >10| 2083.1-203.3' - Fracture zone, multiple | 3/8" or less g
205 fractures broken along fragment edges [ T] 192.4-193.4'- very pale orange,
-162.7| 203.7' - Fracture, 2 deg, rough, planar g \(/Jé);(th c?/veé’aitr(cl)%gtgng)ez%lgg"’/ very | R26: 7 minutes 1
- i = o ]
206.0 NR T coverage of voids 1/16" or less,
- - 20-40% fossil casts and molds 1
] 4 206.2, 206.3, 201.7, 206.9' - Fractures (4), 11 193.4-196.0' - pale yellowish brown, i
0-10 deg, smooth, planar (10YR 6/2), very fine to coarse
1 8 - grained, strong HCI reaction, slightly 1
| >10 207.0-208.5' - Fracture zone, 75-80 deg, - mottled, light to moderately dense |
multiple fractures 207.5-208.0, fragments up [T rock, 10-15% coverage of voids
t0 21/2°x1 to 1/4°x1/2 - 1/16" or less, abundant fossils, B
| Rerha |10 [ 1] indistinct bedding, multiple lithologic |
50% 1] fragments )
- 196.0-198.0' - grayish orange, (10YR 1
| [T | 7/4), medium to coarse grained, |
210 NR moderate HCI reaction, very weak
A7 [T} (R1), 30-40% fossils, 10-20% R27: 11 minut —
] T coverage of solution cavities 3/8" or - 1 minutes )
211.0 |1995§0 198.5' - altormnati - Stop drilling 17:28 3/7/07
211.0-213.0' - Fracture zone, no [ oraﬁge and Iigr?t g:g\sliwl]n%%r?)'gs?m to Water level 2.5' below
B >10 distinguishable orientation 5YR 5/6), fine grained, ’strong HCI ground surface 1
. L reaction, weak to medium strong (R2 . ]
[ T] to R3), medium to coarse grained at Resume drilling 08:50
7] >10 [~ alternating laminae 3/8/07 7
[ 7] 498.5-199.5 - strong HCI reaction, i
R28-HQ 1] extremely weak (RO), large amount
T 5ft | 0 ~ of non carbonate silt to clay-sized ]
40% | T} particles, 10% coverage of voids |
1/16" or less, pyrite grains on and
T NR [ T define laminar silt beds ]
215_| | No Recovery 199.5-201.0' _
1727 [ T R28: 23 minutes
216.0 L
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‘ CH2MHILL

PROJECT NUMBER:

338884.FL

BORING NUMBER:

A-07

SHEET 12 OF 14

ROCK CORE LOG

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

LOCATION : 1724100.8 N, 457649.4 E (NAD83)

ELEVATION : 423 ft (NAVD88)

DRILLING CONTRACTOR : Universal Engineering Sciences, Orlando, FL; Driller: T. Williams

CORING METHOD AND EQUIPMENT : CME 550X S/N 340253, mud rotary, HQ tools, HW casing

ORIENTATION : Vertical

WATER LEVELS : 2.5 ft bgs on 03/07/07

START : 2/25/2007

END : 3/8/2007

LOGGER : J. Schaeffer, R. Gomez

. DISCONTINUITIES LITHOLOGY COMMENTS
52e ot ® DESCRIPTION 8
-Z -
Dud| 2<% | - |Es o MR o COLOR, SIZE AND DEPTH OF CASING,
DOoE xry 228 3 ’ : FLUID LOSS, CORING RATE AND
I3 wk 8 =2 DEPTH, TYPE, ORIENTATION, ROUGHNESS, 8 WEATHERING, HARDNESS, SMOOTHNESS. CAVING ROD
b & 74 g O g 2 o PLANARITY, INFILLING MATERIAL AND = AND ROCK MASS DROPS. TEST I?\;ESULTS ETC
42| guy | EW| THICKNESS, SURFACE STAINING, AND TIGHTNESS | & CHARACTERISTICS ' PR
>10 216.0-216.4" - Fracture zone, multiple | [ | Limestone
B fractures, fragments range from 1/4" to - 201.0-202.1' - grayish orange, (10YR 1
i 1"x1"x1" [T | 7/4), strong HCI reaction, weak to
1] medium strong (R2 to R3), carbonate Driller's Remark: Soft and
B - derived silt-sized grains rapid drilling at 216.5- 1
[T ] 202.1-205.0' - pale yellowish brown, 220.0’ ]
R29-HQ NR (10YR 6/2), mild to moderate HCI Assume loss of recovery is
B 5ft | O [ T} reaction, extremely weak to very 216.4-219.7' based on 1
| 34% Tt weak (RO to R1), 10-20% sand-sized driller's report of soft and |
matrix, 5-15% fossils, 30-40% rapid drilling at 216.5-
B [T coverage of voids 3/16" of less 220.0' E
220 | >10 No Recovery 205.0-206.0 ]
777 Limestone R29: 8 minutes
E 5 - 206.0-207.0' - grayish orange, (10YR ]
221.0 [ 1] | 7/4), strong HCI reaction, very weak
221.0-222.5' - Fracture zone, 2-3 of the T (R1), thin to laminar bedding, very Driller's Remark: Drilling
e >10| fractures are smooth and planar bedding - low density, no visible fossils, 5-15% action intermittently E
| plane partings [T]. coverage of voids 1/16" or less, no becomes hard and soft i
>10 Zg?%ogo%ag[t'eg ] The final 0.5' recovered is
g [T} .0-208.5' - dark yellowish orange an agglomeration, appears -
| to grayish orange, (10YR 6/6 to to have 60-80 deg planar |
R30-HQ [ T 10YR 7/4), moc(i)erate to strong HCI features that may indicate
1 &%° [T T or isss, sty e, worm | SUsidence il I
30% ) )
- burrows in very fine grained ]
] NR 1] limestone 207.2-208.0' i
225 [ T | No Recovery 208.5-211.0
18271 — Limestone . . -
| 211.0-213.0' - very pale orange to R30: 4 minutes i
226.0 T pale yellowish brpwn, (1QYR 8/2 to
226.0-227.5' - _Fracture zone, multiple E lgr\;/%vzglz,tgev%gﬂiéq ftlgzgr)alned, h
- >10| fractures, no visible orientations T} 30-40% fossil Shell fragmentsz casts, g
. [ T | and molds, 20-40% coverage of h
i >10 voids 1/6" or less, 5-10% coverage of ]
| [ | solution cavities 3/8" or less, low to
- moderate density 1
| Rerha [ T]  No Recovery 213.0-216.0° |
30% T Limestone
° - 216.0-216.4' - pale yellowish brown e
| NR [ T1 and grayish orange, (10YR 6/2, i
230 10YR 7/4), fine grained, strong HCI
18771 [ T} reaction, pale yellowish brown . . —
-el material is weak to medium strong R31: 5 minutes
N 2310 Hl g (R2 to R3), non fossiliferous, grayish T
: - orange material is k t k
.0-231.6' - Fracture zone, random i _verg/ vear o wea Discuss drilling to 265.0",
>10| 231.0-231.6' - Fract d [ ] (R1 o R2) with 30-40% fossils
B orientations, fragments range from 1/4" to No Recovery 216.4-219.7" conclusion continue drilling
i 1"x3/4" | Limestone to 265.0' even though very |
[ T| 219.7-221.0' - grayish orange, (10YR low recovery and 0% RQD
7] = 7/4), strong HCI reaction, very weak for the last 5 runs (25') in 7
[ T] o weak (R1 to R2), 40-50% fossils, hopes that borehole stays
R32-HQ T 20% coverage of voids 3/8" or less, open
. 5ft | 0 - trace organics, abundant fossil casts b
12% NR [ T} and molds, low to moderately dense, i
. 15% coverage of 1/16" or less voids
235 | | ]
1927 [T R32: 8 minutes
236.0 [ L]
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PROJECT NUMBER:

338884.FL

BORING NUMBER:

A-07

SHEET 13 OF 14

ROCK CORE LOG

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

LOCATION : 1724100.8 N, 457649.4 E (NAD83)

ELEVATION : 423 ft (NAVD88)

DRILLING CONTRACTOR : Universal Engineering Sciences, Orlando, FL; Driller: T. Williams

CORING METHOD AND EQUIPMENT : CME 550X S/N 340253, mud rotary, HQ tools, HW casing

ORIENTATION : Vertical

WATER LEVELS : 2.5 ft bgs on 03/07/07

START : 2/25/2007

END : 3/8/2007

LOGGER : J. Schaeffer, R. Gomez

DISCONTINUITIES

LITHOLOGY

COMMENTS

DEPTH BELOW
SURFACE AND
ELEVATION (ft)
CORE RUN,
LENGTH, AND
RECOVERY (%)
RQD (%)
FRACTURES
PER FOOT

DESCRIPTION

DEPTH, TYPE, ORIENTATION, ROUGHNESS,
PLANARITY, INFILLING MATERIAL AND
THICKNESS, SURFACE STAINING, AND TIGHTNESS

ROCK TYPE, COLOR,
MINERALOGY, TEXTURE,
WEATHERING, HARDNESS,
AND ROCK MASS
CHARACTERISTICS

SIZE AND DEPTH OF CASING,
FLUID LOSS, CORING RATE AND
SMOOTHNESS, CAVING ROD
DROPS, TEST RESULTS, ETC.

|
\
-
o

R33-HQ
22
40%

240 |
1977

241.0

N >10

R34-HQ

22%
NR

245 |
-202.7

246.0

] >10

R35-HQ

30%
NR

250 |
2077

251.0

B >10

B >10

R36-HQ 2

13
48%

255 NR

-212.7 |

256.0

236.0-236.1' - Fracture zone, 3/4" fragments
236.4' - Fracture, horizontal, rough, planar

236.5' - Fracture, 60 deg, rough, planar

237.2,237.3, 237.5, 237.6, 237.85' - Bedding

plane (5), 0-5 deg, rough

241.0-242.1' - Fracture zone, fragments
range from 3/8" to plates 1/4"x3/8" thick
11/2"x1 1/2"

246.0-247.0" - Fracture zone

247.05, 247.2, 247.35, 247 .4' - Bedding
(4), 0-7 deg

251.25, 251.6' - Bedding plane (2)

251.6-252.3' - Fracture zone, fragments from
1/4" to 1"x1" to 1/4"x3/8" (bedding planes),

fragments are generally small

252.45, 252.6, 252.8, 252.95, 253.2, 253.4' -

Fractures (6), 0-7 deg, smooth, planar,

fractures or partings along bedding planes ]

Limestone

221.0-222.5' - grayish orange, (10YR
714), strong HCI reaction, very weak
(R1), 10-20% fossils, 10-20%
coverage of voids 1/16" or less on
surface, thin to laminar bedded,
silt-sized particles

No Recovery 222.5-226.0
Limestone

226.0-227.5' - very pale orange,
(10YR 8/2), very fine to fine grained,
strong HClI reaction, weak to medium

and

plane

QORI A AP A A H A H A EH FH H A Hsveovoos

strong (R2 to R3), no visible fossils,
voids, or solution cavities

No Recovery 227.5-231.0"
Limestone

231.0-231.6' - pale yellowish brown,
(10YR 6/2), 20-40% fossils, 30-40%
coverage of voids 1/16" or less

No Recovery 231.6-236.0"
Limestone

236.0-238.0' - very pale orange to
grayish orange, (10YR 8/2 to 10YR
7/4), very fine to medium grained,
moderate to strong HCI reaction,
very weak to weak (R1 to R2), low to
moderate density, 15% of rock is

— medium grained, thin to laminar

bedding with organics along bedding
partings, bedding ranges from
horizontal to 10 degrees, 5-15%
coverage of voids 1/16" or less

No Recovery 238.0-241.0
Limestone

241.0-242.1' - grayish orange to pale
yellowish brown, (10YR 7/4 to 10YR
6/2), strong HCI reaction, very weak
to weak (R1 to R2), 10-20%
coverage of voids 1/8" or less, very
fine to medium grained (medium
grains constitute 30% of the unit), the
unit exhibits no bedding until 241.7'

— then thin (up to 1/4") to laminar beds

that are thumbnail soft

No Recovery 242.1-246.0
Limestone

246.0-247.5' - very pale orange to
pale yellowish brown, (10YR 8/2 to
10YR 6/2), very fine to fine grained,
strong HCI reaction, weak to medium
strong (R2 to R3), fossiliferous,
5-10% coverage of voids 1/16" or
less

No Recovery 247.5-251.0"

R33: 4 minutes

R34: 5 minutes

R35: 8 minutes

R36: 7 minutes
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ROCK CORE LOG

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

LOCATION : 1724100.8 N, 457649.4 E (NAD83)

ELEVATION : 423 ft (NAVD88)

DRILLING CONTRACTOR : Universal Engineering Sciences, Orlando, FL; Driller: T. Williams

CORING METHOD AND EQUIPMENT : CME 550X S/N 340253, mud rotary, HQ tools, HW casing

ORIENTATION : Vertical

WATER LEVELS : 2.5 ft bgs on 03/07/07

START : 2/25/2007

END : 3/8/2007

LOGGER : J. Schaeffer, R. Gomez

. DISCONTINUITIES o LITHOLOGY COMMENTS
E g § 2 ? 2 DESCRIPTION 3 ROCK TYPE, COLOR
Dwg | 3<x s | &5 © ' ; SIZE AND DEPTH OF CASING,
ol | S:F | §]%9 = MINERALOGY, TEXTURE, FLUID LOSS, CORING RATE AND
I3 wk 8 =15 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 I?\;ESULTS ETC
42| guy | EW| THICKNESS, SURFACE STAINING, AND TIGHTNESS | & CHARACTERISTICS ' PR
256.1, 256.3, 256.4, 256.6, 256.7, 256.8, || Limestone ,
7 7| 256.9' - Fractures (7), horizontal, rough, 1T 21501Y(I):{265/g4 - Pa|f_e yelIost_ brown, N
4 planar, fractures along laminae B (rained n?(v)(‘j’:gténti ts(;rg]ne lltligl i
| o | 257.15,157.35,157.7,167.9 - Fracwres (4), [ T] 905 Very weak 1o wond (R1 o |
rOl:-tgh, planar, fractures along bedding plane 11 R2) mo’derately dense. some coarse
partings > . o h i
] ReTHQ |, | 258.1,258.2, 2584, 26675 - Bedding plane || gralned materiel C%f/;‘rgg’ef‘c’)?i'é%assts |
| 90% (4), 0-10 deg, smooth, undulating Tt 1/16" of Ieés, 5-10% solution cavities, i
259.1, 259.25, 259.4, 259.5. 260.0' - moderately friable at both ends of
260 . >10|  Fractures (5), horizontal, rough, planar, along || ﬁl?)reRecovery 253.4.256.0° T
J_| laminae . it ) —
217.7 >10| 260.0-260.5' - Fracture zone, random Iélsrg%s_tz%%esv - very pale crange fo R37: 4 minutes
261.0 NR | orientation, fragments 1"-2 T] grayish orange, (10YR 8/2 to 10YR
261.0-263.0' - Fracture zone [~ 7/4), very fine to medium grained, ]
_ >10 I L moderate to strong HCI reaction, i
261.6, 261.99' - Fractures (2), rough, planar [T extremely weak (RO), light to
T | [~ moderately dense, laminar to thin (up T
i >10| 2621,262.3,2626,262.9'- Fractures (4), || = {0 1" thick) beds that locally contain i
rough, planar, hard to distinguish minor amounts of organic material
R38-HQ [T that grade from very fine moderately ]
. 5f | 8 L dense limestone to very thin very |
40% [ 1] weak laminae with undulating beds,
T - 20-30% fossils, 20-30% coverage of T
_ NR | voids 3/16" or less, 5-10% solution i
265 [ | cavities, friable, 30-50% silty and
92571 — — sand-sized grain matrix, coarse R38: 7 minutes ]
i grained limestone Removed inner core barrel,
266.0 T No Recovery 260.5-261.0" driller pulled 10' of outer

— Bottom of Boring at 266.0 ft bgs on

Limestone

261.0-263.0' - very pale orange,
(10YR 8/2), very fine grained,
medium strong (R3), 15-20%
coverage of voids 1/16", interbedded
with light fossil rich friable intervals,
fossil casts and molds abundant in
friable interbeds, rock has moderate
HCI reaction in medium strong
intervals and strongly HCI reaction in
friable intervals

No Recovery 263.0-266.0"

3/8/2007

casing and tagged depth to
266.0', hole stayed open
overnight, outer core barrel
stayed at 256.0'
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PROJECT NUMBER: BORING NUMBER:

‘ 338884.FL A-08 SHEET 1 OF 15
CH2MHILL
SOIL BORING LOG

PROJECT : Progress Energy Florida - COLA Investigation, Levy County Site LOCATION : 1724017.2 N, 457734.1 E (NAD83)

ELEVATION : 42.1 ft (NAVD88) DRILLING CONTRACTOR : Universal Engineering Sciences, Orlando, FL; Driller: T. Williams
DRILLING METHOD AND EQUIPMENT : CME 550X S/N 340253, mud rotary, auto hammer, AWJ rods, 3-7/8 tri-cone bit ORIENTATION : Vertical
WATER LEVELS : 3.4 ft bgs on 03/22/07 START : 3/12/2007. END : 3/21/2007 LOGGER : C. Wallestad, R. Gomez, R. McComb, L. Prochaska
R STANDARD SOIL DESCRIPTION o COMMENTS
Z2€ [ sAMPLE INTERVAL () PENETRATION Q
Sz TEST RESULTS %
Ywo RECOVERY (ft) SOIL NAME, USCS GROUP SYMBOL, COLOR, =] DEPTH OF CASING, DRILLING RATE,
g e MOISTURE CONTENT, RELATIVE DENSITY OR 9 DRILLING FLUID LOSS, TESTS, AND
= & #TYPE 6"-6"-6"-6" CONSISTENCY, SOIL STRUCTURE, MINERALOGY = INSTRUMENTATION
Lac (N) 2
421 0.0 Poorly Graded Sand With Organics (SP) :
E 0.0-0.3' - dusky brown, (5YR 2/2), moist, very loose, [T/ E
i 10 SS-1 2-2-2-3 very fine to fine grained, 15% fine grained organics, ' |I ]
’ (4) sand is silica
N Poorly Graded Sand With Silt (SP-SM) . .
2.0 0.3-1.0" - medium light gray, (N6), moist, very loose, ]
very fine to fine grained, no HCI reaction, 5% I
- nonplastic fines, sand is silica - ::| : -
i 14 S5-2 3-3-2-1 'oorly 4 I'Iv i
’ (5) 2.0-3.4' - moderate brown, (5YR 4/4), wet, loose, very |||
- fine to fine grained, no HCI reaction, 10-15% B 1
4.0 \nonplastic fines, sand is silica / ]
ayey Sand (SC) /
B 4.0-4.9' - medium light gray, (N6), moist, soft, very R 77/ E
5_| 0-1-2-2 fine to fine grained, no HCI reaction, 35% medium to |
37.1 0.9 883 (3) _\high plastic fines, trace organics, sand is silica /_
6.0 1
Silt (ML)
N 6.0-7.2' - grayish orange, (10YR 7/4), wet, very stiff, — E
i 12 SS-4 3-10-12-13 nonplastic, very rapid dilatancy, mild to moderate HCI ]
: (22) reaction, 5-10% very fine sand-sized, carbonate
— _\derived / 1 1
8.0 1
Silt (ML)
B 8.0-8.8' - Same as 6.0-7.2' except very soft 1 E
16-24-5-3
0.8 | SS-5 (29)
10_| 100 ]
321 Silt (ML)
B 10.0-10.7' - Same as 6.0-7.2' except soft, 10-15% — ,
| 07 | ss-6 0-2(-;)—1 2 very fine to fine sand-sized ] ]
12.0 i
5-50/5 Silt With Sand (ML) | | |
R 05 [ SS7 1 (5511 12.0-12.5' - Same as 10.0-10.7' except 10-15% very .
i 12.9 fine to fine sand-sized, 5% coarse sand-sized /_ ]
14.0 1
145 05 | ss-8 50/6 Sandy Silt (ML) | | |
- (50/6") 14.0-14.5' - grayish orange, (10YR 7/4), wet, hard, E
15| nonplastic, very rapid dilatancy, mild to moderate HCI ]
271 reaction, 35% very fine to medium sand-sized, all
B carbonate E E
16.0 .
16.3 0.1 SS-9 50/3 Limestone Fragments
B (50/3") 16.0-16.05' - grayish orange to dark yellowish orange, | 1 -
i (10YR 7/4 to 10YR 6/6), mild HCI reaction, several ] ]
limestone fragments of 1/4"-1/2" size
18.0 1
Silty Sand (SM) 11
B 18.0-19.9' - grayish orange to dark yellowish orange, 11} -
| 19 |ss-10 17-28-39-22 (10YR 7/4 to 10YR 6/6), wet, very dense, fine to 11l ]
’ (67) coarse grained, moderate HCI reaction, 25-30% 1
— nonplastic fines, 10-15% fine gravel-size, all 11 e
20 carbonate 4
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‘ CH2MHILL

PROJECT NUMBER:

338884.FL

BORING NUMBER:

A-08

SHEET 2 OF 15

SOIL BORING LOG

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

LOCATION : 1724017.2 N, 457734.1 E (NAD83)

ELEVATION : 42.1 ft (NAVD88)

DRILLING CONTRACTOR : Universal Engineering Sciences, Orlando, FL; Driller: T. Williams

DRILLING METHOD AND EQUIPMENT : CME 550X S/N 340253, mud rotary, auto hammer, AWJ rods, 3-7/8 tri-cone bit

ORIENTATION : Vertical

WATER LEVELS : 3.4 ft bgs on 03/22/07 START : 3/12/2007. END : 3/21/2007 LOGGER : C. Wallestad, R. Gomez, R. McComb, L. Prochaska
R STANDARD SOIL DESCRIPTION o COMMENTS
Z2€ [ sAMPLE INTERVAL () PENETRATION Q
Sz TEST RESULTS %
Ywo RECOVERY (ft SOIL NAME, USCS GROUP SYMBOL, COLOR, =] DEPTH OF CASING, DRILLING RATE,
g e MOISTURE CONTENT, RELATIVE DENSITY OR 9 DRILLING FLUID LOSS, TESTS, AND
= & #TYPE 6"-6"-6"-6" CONSISTENCY, SOIL STRUCTURE, MINERALOGY E INSTRUMENTATION
aam (N) n
221 | 20.0 Silty Sand (SM)
B 20.0-21.5' - Same as 18.0-19.9' except dense E
i 10-15-17-16 ]
1.5 | SS-11 (32)
22.0
Silty Sand (SM)
— 17-19-49-50/1 22.0-23.6' - Same as 18.0-19.9' except very dense 1
1.6 | SS-12
4 (68) ]
- 23.6 i
24.0
24.4 0.4 |SS-13 50/5 Silty Gravel With Sand (GM) [T
B (50/5") 24.0-24.4' - Same as 22.0-23.1' except mild HCI B
25 | reaction, 60% of sample is several wafer shaped
174 limestone fragments to 1/4" thick
26.0
Silty Sand (SM) Sample SS-14 is similar to SS-12 and
— 26.0-27.6' - dark yellowish orange, (10YR 6/6), wet, 1 above, but darker in color
| 16 |ss.14| 10-11-7-11 medium dense, fine to medium grained, mild to
: (18) moderate HCI reaction, 35% nonplastic fines, trace of
— coarse sand to fine gravel-size, trace white =
28.0 sand-sized particles, all carbonate
Silty Sand And Limestone (SM)
B 28.0-28.7' - Same as 26.0-27.6' except a few 1/4" —
| 07 |ss.15] 811-10-50/5 [\ wafer shaped limestone fragments i
(21) Chatter at 29.0'
30 | 388
121 30.3 0.0 [SS-16 50/4 Limestone Fragments
B (50/4" 30.0' - a few coarse sand-size limestone fragments s
| recovered ]
32.0
Silty Sand With Gravel (SM)
B 32.0-33.5' - dark yellowish orange, (10YR 6/6), wet, E
i 15 |s5-17 23-36-27-28 very dense, fine to coarse grained, mild to moderate
’ (63) HClI reaction, 15-20% fine gravel-size, 20-25%
E nonplastic fines, all carbonate
34.0
- 0.6 |SS-18 (781117 34.0-34.6' - Same as 32.0-33.5' except several coarse 11
35 | 349 gravel-size limestone fragments /|
71
1 389
0.0 ASS-19 50/1 No Recovery 36.0" Heavy chatter at 36-37"
— (50/1") E
| 389
0.0 ASS-20, 50/0.5 Limestone Fragments
— (50/0.5") 38.0-38.04" - light olive gray, (5Y 5/2), mild HCI B
i reaction, fragments to 1/2" size, fragments are ]
stronger than previously
40
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PROJECT NUMBER:

338884.FL

BORING NUMBER:

A-08

SHEET 3 OF 15

SOIL BORING LOG

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

LOCATION : 1724017.2 N, 457734.1 E (NAD83)

ELEVATION : 42.1 ft (NAVD88)

DRILLING CONTRACTOR : Universal Engineering Sciences, Orlando, FL; Driller: T. Williams

DRILLING METHOD AND EQUIPMENT : CME 550X S/N 340253, mud rotary, auto hammer, AWJ rods, 3-7/8 tri-cone bit

ORIENTATION : Vertical

WATER LEVELS : 3.4 ft bgs on 03/22/07 START : 3/12/2007. END : 3/21/2007 LOGGER : C. Wallestad, R. Gomez, R. McComb, L. Prochaska
R STANDARD SOIL DESCRIPTION o COMMENTS
Z2€ [ sAMPLE INTERVAL () PENETRATION Q
Sz TEST RESULTS %
o w o RECOVERY (ft) SOIL NAME, USCS GROUP SYMBOL, COLOR, =] DEPTH OF CASING, DRILLING RATE,
Tz MOISTURE CONTENT, RELATIVE DENSITY OR 9 DRILLING FLUID LOSS, TESTS, AND
= & #TYPE 6"-6"-6"-6" CONSISTENCY, SOIL STRUCTURE, MINERALOGY = INSTRUMENTATION
Lac (N) 2
2.1 40.0 Silty Sand (SM)
e 13 | ss-21 24-24-50/3 40.0-41.3' - light olive brown to moderate olive brown, s
| : (74/9") (5Y 5/2 to 5Y 4/4), wet, very dense, fine to coarse ]
41.3 grained, mild HCI reaction, 30% nonplastic fines,
B 5-10% fine gravel-size, all carbonate E E
42.0 1
45 | 05 [ss-22 50/6 Silty Sand (SM) . |||
(50/6") 42.0-42.5' - Same as 40.0-41.3' except 30% size E
i limestone pieces / ] ]
44.0 i
44.3 0.1 | SS-23 50/3 Silty Sand (SM) =
B (50/3") 44.0-44.1' - Same as 42.0-42.5' /— T
45_ | | |
-2.9
48.9 ]
il 0.1 [SS-24 50/2 Limestone Fragments
B (50/2" 46.0-46.05' - moderate yellowish brown, (10YR 5/4), s s
i mild HCI reaction, 2 wafer shaped Ilmestone pieces, | | |
1/8"-1/4" thick, voids up to 1/16" over 30% of surface
48.0 i
48.4 0.3 |SS-25 50/5 Silty Sand (SM) I [1
- (50/5") 48.0-48.3' - Same as 42.0-42.5' except more ,
i limestone fragments ]
50 8.9 —
-7.9 0.0 ASS-26 50/1 Limestone Fragments i
B (50/1") 50.0' - recovered one 1/4" limestone fragment / s s
52.0
Silty Sand (SM) | 1] Sample SS-27 and similar samples may be
B 52.0-53.7' - Same as 48.0-48.3' 111] extremely weak limestone E
14-25-24-16
1.7 | SS-27 (49)
54.0 1
543 | 0.2 | SS-28 50/4 Silty Sand (SM) LTI
- (50/4") 54.0-54.2' - Same as 52.0-53.7' / 1 1
55 | ] ]
-12.9
| B89
0.0 ASS-29 50/1 Limestone Fragments ] Stopped drilling for the day 3/12/07 at 17:50,
E (50/1") 56.0' - a few limestone fragments to 3/8" / 1 at 56' h
i ] Surface collapse 3/13/07 at 07:45, driller
rebuilding surface with dirt; will insert HW
i s casing ]
58.0 HW casing set to 14' at 09:40 i
0.4 |ss-30 24-50/1 Silty Sand With Gravel (SM) 1]1] Resume drilling at 10:15 on 3/13/07
- 586 : (74/7" 58.0-58.4' - Same as 52.0-53.7' except moderate E E
i yellowish brown, (10YR 5/4), wet, hard, nonplastic, ] ]
very rapid dilatancy, mild HCI reaction, 20-25% fine to
— coarse sand-size, 30% fine gravel-size, all carbonate | e
60
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PROJECT NUMBER: BORING NUMBER:

‘ 338884.FL A-08 SHEET 4 OF 15
CH2MHILL
SOIL BORING LOG

PROJECT : Progress Energy Florida - COLA Investigation, Levy County Site LOCATION : 1724017.2 N, 457734.1 E (NAD83)

ELEVATION : 42.1 ft (NAVD88) DRILLING CONTRACTOR : Universal Engineering Sciences, Orlando, FL; Driller: T. Williams
DRILLING METHOD AND EQUIPMENT : CME 550X S/N 340253, mud rotary, auto hammer, AWJ rods, 3-7/8 tri-cone bit ORIENTATION : Vertical
WATER LEVELS : 3.4 ft bgs on 03/22/07 START : 3/12/2007. END : 3/21/2007 LOGGER : C. Wallestad, R. Gomez, R. McComb, L. Prochaska
o STANDARD SOIL DESCRIPTION o COMMENTS
= PENETRATION o]
B SAMPLE INTERVAL (ft) TEST RESULTS 3
Ywo RECOVERY (ft) SOIL NAME, USCS GROUP SYMBOL, COLOR, =] DEPTH OF CASING, DRILLING RATE,
g e MOISTURE CONTENT, RELATIVE DENSITY OR 9 DRILLING FLUID LOSS, TESTS, AND
= & #TYPE 6"-6"-6"-6" CONSISTENCY, SOIL STRUCTURE, MINERALOGY E INSTRUMENTATION
aam (N) n
-17.9 1 60.0 05 |ss-31 27-50/1 Silty Sand With Gravel (SM) | ||
- 60.6 : (77/7" 60.0-60.5' - Same as 58.0-58.4' except 20% fine to e
i coarse sand-size, 30-35% gravel-size limestone ] ]
fragments in wafer shapes
62.0 1
62.3 0.2 ] SS-32 50/3 Limestone Fragments I
B (50/3") 62.0-62.2' - dark yellowish brown, (10YR 4/2), mild B E
i HCI reaction, 1/4" thick wafer shaped limestone ] ]
fragments
64.0 1
64.4 0.2 | SS-33 50/5 Limestone Fragments ] 64-64.7' heavy chatter
— (50/5") _\64.0-64.2' - Same as 62.0-62.2' /— E
65
229 | ] ]
- 66.0 B a
66.3 0.3 |SS-34 50/5 Silty Sand (SM) i 111 65.7-66' no chatter, softer
(50/5") 66.0-66.3' - moderate yellowish brown to dark 7
- yellowish brown, (10YR 5/4 to 10YR 4/2), wet, fineto [ .
coarse grained, mild HCI reaction, 30-35% nonplastic
T fines, 20% fine size, all carbonate 7
E Begin Rock Coring at 66.0 ft bgs E E
i See the next sheet for the rock core log i 1
70_| ] ]
-27.9
75_| ] ]
-32.9
80
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PROJECT NUMBER:

338884.FL

BORING NUMBER:

A-08

SHEET 5 OF 15

ROCK CORE LOG

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

LOCATION : 1724017.2 N, 457734.1 E (NAD83)

ELEVATION : 42.1 ft (NAVD88)

DRILLING CONTRACTOR : Universal Engineering Sciences, Orlando, FL; Driller: T. Williams

CORING METHOD AND EQUIPMENT : CME 550X S/N 340253, mud rotary, HQ tools, HW casing

ORIENTATION : Vertical

WATER LEVELS : 3.4 ft bgs on 03/22/07 START : 3/12/2007 END : 3/21/2007 LOGGER : C. Wallestad, R. Gomez, R. McComb, L. Prochaska
> . DISCONTINUITIES o LITHOLOGY COMMENTS
SE o o)
czZ 25 @ DESCRIPTION =
a2z | zZz | _ |8 o ROCK TYPE, COLOR, SIZE AND DEPTH OF CASING,
@oF | Zry | €38 3 MINERALOGY, TEXTURE, FLUID LOSS, CORING RATE AND
I3 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 I?\;ESULTS ETC
42| guy | EW| THICKNESS, SURFACE STAINING, AND TIGHTNESS | & CHARACTERISTICS ' PR
66.0 66.0-66.2' - Fracture zone | | | Limestone Geophysical testing
— <10 66.3' - Fracture, horizontal, smooth, planar, B - 66.0-70.6' - moderate yellowish performed prior to rock B
i open a [T | brown, (10YR 5/4), very fine to fine coring, depth tagged at ]
66.8-67.0" - Fracture, 50-55 deg, rough, T grained, mild HCI reaction, very weak 65.5'
N 3 planar, tight E - to weak (R1 to R2), <1/16" voids on E
67.2' - Mechanical break [T |1 15-20% of surface i
R1-HQ 67.3-67.9' - Fracture, 10-50 deg, rough,
. 5ft | 65| 1 planar, tight JT1 i
| 92% 68.2' - Fracture, 10 deg, rough, planar, open i B i
68.4-68.55' - Mechanical break, 30 deg, [T SC-1 collected at 69.4-
B 3 smooth, planar, open <1/16" 11T 70.5' 1
70 68.95-69.0' - Fracture, 30 deg, smooth,
279 0 planar, silt and/or clay sized infilling, <3/16" R1: 8 minutes ]
- thick, open . L i
710 NR| 69.4,69.5 - Fractures (2), horizontal, [ T] No Recovery 70.6-71.0°
smooth, planar, silt infilling, open ] |~ Limestone T
i 0 70.5' - Fracture, horizontal, smooth, 111 71.0-75.2' - Same as 66.0-70.6' ]
| undulating, open ) JT] except5-10% solution cavities up to i
71.4' - Fracture, 20 deg, rough, undulating, 3/8" at 72.6-75.2', weak to medium SC-2 collected at 71.4-
i 2 trace red laminated staining, open 4T} strong (R2 to R3) at 74.0-75.0" 72.85' ]
72.35' - Fracture, horizontal, rough, planar
R2-HQ 72.75, 72.9' - Fractures (2), 30 deg, rough, 1 T
- 5f | 73| 3 planar, tight ) 1T |
96% 73.0" - Fracture, horizontal, rough, stepped,
trace silt and/or clay infilling 11 1
_ 0 73.3-73.6' - Fracture, 80 deg, rough, i n i
75 undulating, tight ) [T}
3201 73.6' - Fracture, horizontal, rough, undulating, —] — R2: 7 minutes —
i 2 tight 75.2-75.8' - moderate yellowish ’ ]
76.0 73.6-74.25' - Fracture, 60 deg, rough, brown, (10YR 5/4), fine grained, mild
: NRJ]  undulating, tight 4L} Helreaction, extremely weak to very :
i >10 75.3, 75.5' - Fractures (2), horizontal, rough, 1t weak (RO to R1), trace voids to 1/8", ]
itserépYesd,8 <3/F1 6" tsilt inf7|I&I_)ir219, open 148" - t';aclei casts/ ca_}/;tigs7 g% to 3/8"x9/16"
— .5-75.8' - Fracture, eg, rough, 1 - No Recovery 75.8-76.0' SC-3 collected at 76.9- B
i undulating, tight Limestone ! ' ]
3 76.0-76.05' - Clay seam, dark organic rich [ [ | 76.0-78.9' - light gray to very pale 78
clay — - orange, (N7 to 10YR 7/2), very fine to 1
i R%";Q 23 76.05-76.6' - Fracture zone _I_ fine grained, moderate HCI reaction, i
64% 7 76.8-76.9' - Mechanical break or fracture, 15 T weak (R2), trace voids to 1/16", trace
° deg, rough, undulating, open s \ casts/cavities to 3/4"x3/8" 1
i 77.7" - Fractures, multiple vertical fractures Clay (CL) |
77.8-78.2' - Fracture, 75 deg, smooth, 78.9-79.2' - grayish brown, (5YR 3/2),
_3?709— NR| undulating, tight —V//}— mild HCl reaction, organic, laminated R3: 8 minutes —
: 77.8-78.2" - Fracture, rough, planar, No Recovery 79.2-81.0' :
N orthogonal to above, tight ] T
81.0 78.2-78.9' - Fracture, vertical, rough, . E
undulating, trace black powdery staining, tight L1 Limestone )
7] 1 78.9-79.2' - Bedding plane, horizontal, T 81.0-83.3' - moderate yellowish h
i smooth, undulating, 1/4"-1/2" thick, open 1/8" | | brown, (10YR 5/4), fine grained, i
81.7' - Fracture, 15 deg, rough, planar, T modera_te HCI re?cuon, weak (RZ), SC-4 collected at 82.4-
— 1 < e . f PP w - 15% voids <1/16", 5-10% solution 83.3' B
1/16" thick silt or/and clay sized infilling, 1/: o o e
open [ ] cavities up to 3/8", 10-15% fine sand i
R4-HQ| 82.4' - Fracture, 15 deg, rough, undulating, with limestone, weak (R2), same
- 5 | 88| 3| gpen 4L} color, 20-25% voids .
100% 83.3,83.6, 84.3' - Fractures (3), horizontal, {7} 83-3-83.0' lransilion zone as fock i
rough, planar, silt and/or clay sized infilling, rom 61.9-83.5" grades Into materia
. 1 open 11T at 83.6-86.4 .
85_| 83.6-83.7' - Fracture zone ) |
-42.9 o 84.8' - Mechanical break R4: 7 minutes
86.0 [ 1]
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PROJECT NUMBER:

338884.FL

A-08

BORING NUMBER:

SHEET 6 OF 15

ROCK CORE LOG

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

LOCATION : 1724017.2 N, 457734.1 E (NAD83)

ELEVATION : 42.1 ft (NAVD88)

DRILLING CONTRACTOR : Universal Engineering Sciences, Orlando, FL; Driller: T. Williams

CORING METHOD AND EQUIPMENT : CME 550X S/N 340253, mud rotary, HQ tools, HW casing

ORIENTATION : Vertical

WATER LEVELS : 3.4 ft bgs on 03/22/07 START : 3/12/2007 END : 3/21/2007 LOGGER : C. Wallestad, R. Gomez, R. McComb, L. Prochaska
gs 2oesiaC 1C2 1asKa
. DISCONTINUITIES LITHOLOGY COMMENTS
52E g% ® DESCRIPTION 8
o<z %> @ 3 ROCK TYPE, COLOR,
Buo| S53F | g sk = MINERALOGY, TEXTURE, o A D T OF CASING.
IZg whk 8 a5 8 DEPTH, TYPE, ORIENTATION, ROUGHNESS, 8 WEATHERING, HARDNESS, SMOOTHN’ESS CAVING ROD
frg | z20 | § |2« PLANARITY, INFILLING MATERIAL AND < AND ROCK MASS SR R0 s BT
W2z | SWZ | g |EE| THICKNESS, SURFACE STAINING, AND TIGHTNESS | 3; CHARACTERISTICS ' (BT
\ ) | | | Limestone
i 0 86.2' - Fracture, 10 deg, rough, undulating, | L 83.6-86.4' - pale yellowish brown, ]
i open _I_ (10YR 6/2), fine grained, moderate i
T HClI reaction, weak (R2), 20-25% SC-5 collected at 88.6-
N 4 87.35' - Fracture, horizontal, smooth, - - coverage of voids up to 1/16", 25% 89.5' 1
undulating, 1/4" hard infill, tight [ T | casts/ cavities up to 3-1/8"x1-9/16" at |
R5-HQ 87.6' - Fracture, horizontal, smooth, 83.6-84.8', trace casts/cavities (up to
B 5ft [ 71| 2 undulating, silt and/or clay sized infilling, 1" 4T} 3/4"x3/8") throughout, single large .
100% thick infilling, tight It (2-3/4"x3/'4") cavity at 86.0' i
87.75' - Fracture, horizontal, smooth, 86.4-91.0' - moderate yellowish
B 1 undulating, 1/2" silt infill, tight to 1/2" open 11T brown, (10YR 5/4), fine grained, .
90_ | 88.0' - Fracture, horizontal, smooth, strong HCI reaction, very weak to ]
-47.9 undulating, silt and/or clay sized infilling, weak (%}1%) R2), fossihczg/stsfand R5: 7 minutes
B 1 tight, 1/2" silt infill, 1/4" open - - molds, " voids on 15% o ]
91.0 88.35' - Fracture, horizontal, smooth, _I_ surface, 10% solution cavities up to i
stepped, tight 3-1/8"x3/4"
- 0 88.6' - Fracture, horizontal, smooth, 11 91.0-92.9' - moderate yellowish i
| undulating, 1/8"-1/2" open 1Tl brown mottled very pale orange, |
89.8' - Mechanical break (10YR 5/4 mottled 10YR 6/2), fine SC-6 collected at 94.0-
i 1 90.5' - Fracture, 2-4 deg, smooth, undulating, { [} grained, mode(rat1e HCI ;)eﬁ%lgr&,o/very 94.9' E
tight weak to weak (R1 to R2), 10-20%
R6-HQ 92.6' - Fracture, 5-7 deg, rough, planar, <3/8" 1L voids <1/8", 5-10% solution cavities T
i 5f | 93| 3 thick infilling, carbonate silt, open 1T up to 1-3/16"- 1-9/16", partially to ]
100% 93.0' - Fracture or mechanical break, compl_etely infilled with white to
horizontal, rough, undulating, white infilling T yellowish gray (5(Y (5);1) carbonate, 1
4 2 1/16" thick, tight . | extremely weak (RO) material |
95 93.2, 93.6' - Mechanical break (2) [T ] 92.9-96.0' - yellowish gray to very
529 94.0, 94.9' - Fractures (2), horizontal, rough, [— pale orange, (5Y 8/1 to 10YR 8/2), . " —
529 nd ’Iat'ng open ’ - foudn fine grained, strong HCI reaction R6: 15 minutes
4 undulating, ) ) i
96.0 2 95.2' - Fracture, horizontal, smooth, planar, T weak to medium strong (R2 to R3),
’ dark brown clay infilling 3/4" thick 11 5% voids, 2-5% solution cavities b
| 2 95.9-96.0' - Fracture or mechanical break, 30 [T 96.0-101.0' - Ve(r%'opéﬂea%anQe to 2) |
deg, rough, planar, tight yellowish gray, (10YR to 5Y 7/2),
b 96.25-96.35' - Fracture, 45 deg, rough, 1T fine grained, strong HCl reaction, . ) .
i 3 planar, open very weak (R1), 10-15% voids up to 38097 collected at 98.15 i
96.95' - Fracture, horizontal, smooth, planar, ~ [-L| 1/16", trace casts/cavities up to 3/8" :
R7-HQ fractured along contact innj diameter, 10% irregular black B
| 5 | 58 | 1 97.05' - Fracture, horizontal, rough, planar, | | laminae/inclusions at 96.5-97.5' |
100% tight T
97.4, 97.6, 98.9' - Fractures (3), 0-5 deg, 1 o b
i 2 rough, undulating, up to 1/8" open [T 1 |
100 99.3' - Mechanical break
o1 99.6' - Fracture, 0-30 deg, rough, undulating, [ = i . e
-57.9 tight R7: 6 minutes
Tro1o 2| 100.0' - Mechanical break gl T
NA 100.5-1'01.05 - FracE'L_lre, "70 deg, rough, | Poorly Graded Sand (SP) B
i undulating, open 1/8"-1/4 ] - 101.0-101 4' ish 10YR |
1 101.4' - Fracture, 30 deg, rough, undulating, [ [ | -0-1U1.4° - grayish orange, (
i sand/rock contact a |\ 7/4), very_fme to fine grained, strong
i ) [ T|" \HCl reaction, 80% carbonate, 20% SC-8 collected at 103.05-
B 3 102.25' - Fracture, horizontal, rough, planar, Tt silicate 103.95' i
q%gtg' 10 . i | Limestone ]
R8-HQ open - Fracture, 10 deg, rough, undulating, [T] 101.4-106.0' - very pale orange to
B 5ft | 46 | 2 , . - grayish orange, (10YR 8/2 to 10YR 1
100% 12532{;\3305 - Fracture, 60 deg, rough, 7/4), fine grained, strong HCI i
. reaction, extremely weak to very
i >10 ;(;2695 - Fracture, 20-25 deg, rough, planar, T \cqk (RO to R1), trace voids up to i
105 \ _ | 1/16", no visible casts/cavities _
6297 103.95-104.2' - Fractures (3), rough, [ T RS: 10 minutes
i >10| undulating, open 1t E
106.0 104.5' - Mechanical break
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PROJECT NUMBER:
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BORING NUMBER:
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SHEET 7 OF 15

ROCK CORE LOG

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

LOCATION : 1724017.2 N, 457734.1 E (NAD83)

ELEVATION : 42.1 ft (NAVD88)

DRILLING CONTRACTOR : Universal Engineering Sciences, Orlando, FL; Driller: T. Williams

CORING METHOD AND EQUIPMENT : CME 550X S/N 340253, mud rotary, HQ tools, HW casing

ORIENTATION : Vertical

WATER LEVELS : 3.4 ft bgs on 03/22/07 START : 3/12/2007 END : 3/21/2007 LOGGER : C. Wallestad, R. Gomez, R. McComb, L. Prochaska
gs 2resiaC 1C2 EELE]
> . DISCONTINUITIES o LITHOLOGY COMMENTS
2e o o]
ozZz>= = 1% DESCRIPTION =
o3| z%x | .| 5 o MR o COLOR, SIZE AND DEPTH OF CASING,
T2E| EZS | £|25|  DEPTH, TYPE, ORIENTATION, ROUGHNESS 3 WEATHERING, HARDNESS FLUID LOSS. CORING RATE 2ND
[ § wono o |ok N ) : ! @ g ’ SMOOTHNESS, CAVING ROD
0o >0 o | zx PLANARITY, INFILLING MATERIAL AND = AND ROCK MASS DROPS. TEST RESULTS. ETC
42| guy « | EW| THICKNESS, SURFACE STAINING, AND TIGHTNESS | & CHARACTERISTICS ' BT
104.65-105.0' - Fracture zone | | | Limestone
B 3 105.3-105.45' - Fracture, 45 deg, rough, - 106.0-111.0" - very pale orange to 1
i undulating, open I_ yellowish gray, (10YR 8/2 to 5Y 7/2),
105.45-106.0' - Fracture zone T fine grained, strong HCI reaction, SC-9 collected at 110.0-
B 3 106.0-106.1' - Fracture, vertical, rough, - very weak to weak (R1 to R2), 20% 111.0' E
undulating, 1/4" open [T | voids up to 1/16" on surface, |
R9-HQ 106.1, 106.3' - Fractures (2), vertical, casts/cavities up to 1-9/16" on 10%
- 5ft | 66 | 2 smooth, planar, open [ T | of surface B
100% 107.3, 107.5' - Fractures (2), horizontal, i B i
smooth, planar, <3/16" open [ T
- 3 107.9, 108.25-108.3' - Fractures (3), 30 deg, 1T B
110 smooth, undulating, tight
-67.9 | 109.0' - Fracture, horizontal, rough, R9: 6 minutes ]
. 0 undulating, open - .
111.0 109.45' - Fracture, horizontal, smooth, [ 1]
undulating, 1/8" open " 111.0-116.0' - very pale orange to 1
- 2 :]1;)8%.6' - Fracture, 10 deg, rough, stepped, (1] yellowish gray, (10YR 8/2 to 5Y 7/2), i
i open . | T | fine grained, strong HCI reaction,
109.7' - Fracture, 10 deg, rough, undulating, very weak (R1), trace voids to 1/16", SC-10 collected at 113.65-
- 0 open ] [ T} trace cavities to 3/8" diameter at 114.55' e
110.0' - Fracture, horizontal, rough, 113.6'
R10-HQ undulating [T} ]
. 5f | 90 | 3 111.3' - Mechanical break, horizontal = |
100% 111.65-111.85' - Fracture, 45 deg, rough, [ 1]
planar, tight B Driller's R Kk: Lost T
| 113.2' - Fracture, horizontal, rough, stepped, I_ rifers Remar - 0s i
1 " circulation at 115
o 1/183 g'pep/lechanical break am — ]
-72.9 o : i
| 1 113.65, 114.55' - Fractures (2), horizontal, R10: 8 minutes i
rough, undulating
116.0 ; ) 11 i
llgja;i:;agtgerﬁ, horizontal, smooth, 116.0-121 0 - very pale orange to
] 4| 116.1, 116.25' - Mechanical break (2) [ LI pale yellowish brown, (10YR 8/2 to ]
N 116.25-116.8' - Fractures (2), 75 deg, rough [ 10YR 6/2), fine to medium grained, h
undﬁlating '10% blaclli stai(n )’open g, rough, [T strong HCI reaction, very weak (R1), SC-11 collected at 120.2-
- ’ ’ i " 0, ' ]
7 116.8' - Fracture, 30 deg, rough, undulating, [ [ | \{gl_dzso((,/l /;a?sisc/)gai/(i)tiés()fsisr?gnlc:C(:ea;vity 121.0
open = o4 " v 1
R11-HQ 117.1-117.2' - Fracture, 52 deg, rough, [T (2 X?-3/16 ) at 114.5', poorly
e 5f | 33| 3 " - fossiliferous E
o planar, 1/8" open
100% . [ T
117.35' - Fracture, horizontal, rough, planar - B
117.65-117.9' - Fracture, rough, planar, 1/8" [T |
7] 4 open ]
120 1 .
275 117.9-118.2' - Fracture zone [T R11: No runti dod
: 118.8, 119.5, 119.3' - Fractures (3), 10 deg, - No runtime recorde
1 1210 1 smooth, undulating, tight [T T ]
: 118.9' - Fracture, 20 deg, rough, undulating, = E
tight Y 9. rough. undusing.  TTT 121.0-122.65' - Sameas
1 5 197.3, 197.5' - Fractures (2), <5 deg, rough, 116.0-1"21.0 ?xcept trace cavities up 1
e stepped, open | t0 9/16"x3/16 )
119.7-119.8' - Fracture, 30 deg, rough, [ T SC-12 collected at 123.7-
7] 3 undulating, open T+ ! 1245 T
119.9-120.0' - Mechanical break [ T] 122.65-126.0' - very pale orange, ]
R12-HQ 120.2' - Mechanical break T (10YR 8/2), fine grained, strong HCI
1 5ft | 34| 2 | 121.15,121.2 - Fractures (2), horizontal, - reaction, very weak (R1), trace voids i
100% smooth, planar, open 1/4" to tight T} o116 25-30% casts up to i
121.15-121.4' - Fracture, 60 deg, rough, 3/8"x3/4" at 122.65-123.7', highly
7 2 | undulating, 30% black staining [T fossiliferous 1
125 | 121.7' - Bedding plane, horizontal, smooth, | ) _
-82.9 planar, <1/8" open [ 1] R12: 5 minutes
b >10| 121.95' - Fracture or bedding plane, 1T b
126.0 horizontal, smooth, planar, <1/8" open
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ROCK CORE LOG

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

LOCATION : 1724017.2 N, 457734.1 E (NAD83)

ELEVATION : 42.1 ft (NAVD88)

DRILLING CONTRACTOR : Universal Engineering Sciences, Orlando, FL; Driller: T. Williams

CORING METHOD AND EQUIPMENT : CME 550X S/N 340253, mud rotary, HQ tools, HW casing

ORIENTATION : Vertical

WATER LEVELS : 3.4 ft bgs on 03/22/07 START : 3/12/2007 END : 3/21/2007 LOGGER : C. Wallestad, R. Gomez, R. McComb, L. Prochaska
> . DISCONTINUITIES o LITHOLOGY COMMENTS
2e o o]
0z> ZS (] DESCRIPTION -
J<z > W ROCK TYPE, COLOR,
388| 2:F | 285 - MINERALOGY, TEXTURE, FLUID LOSS, CORING RATE AND
I3 wk 8 a5 8 DEPTH, TYPE, ORIENTATION, ROUGHNESS, 8 WEATHERING, HARDNESS, SMOOTHN’ESS CAVING ROD
g ﬁ 74 g 5] S 2 o PLANARITY, INFILLING MATERIAL AND = AND ROCK MASS DROPS. TEST IR;ESULTS ETC
42| guy « | EW| THICKNESS, SURFACE STAINING, AND TIGHTNESS | & CHARACTERISTICS ' BT
122.25-122.6' - Fracture, 60 deg, rough, | [ | Limestone
B >10| stepped, tight — - 126.0-129.5' - fine grained, strong 1
i 122.6-122.7' - Fracture, 25 deg, rough, _I_ HCI reaction, very weak to weak (R1 ]
undulating to R2), voids <1/16" on 3-5% of
— 10 123.3-123.6' - Fracture, 75 deg, rough, —I— surface, trace fossils (molds/casts), E
undulating, tight [ T | rare intraclasts i
R13-HQ 124.5' - Fracture, 35 deg, smooth, planar
B 51t 0|10 124.8-126.0' - Fracture zone 4T} ]
| 70% 126.0-127.0" - Fracture zone, 0-60 deg, i B i
10 rough, undulating to stepped, open [
- 127.0, 127.25' - Fractures (2), <5 deg, rough, - - , B
130 | stepped. open [ T1" No Recovery 129.5-131.0 B
-87.9 NR 127.45' - Fracture, 60 deg, smooth, R13: 6 minutes
. undulating, open . L E
131.0 127.7-128.0' - Fracture, 60-90 deg, smooth, [ 1]
stepped, tight, vertical from 128.0' to 128.3' 7] |~ Limestone ]
- 10 128.3' - Fracture, horizontal, rough, stepped, _I_ 131.0-131.5' - pale yellowish brown, i
i open a | (10YR 6/2), medium to coarse ]
128.75' - Fracture, 60 deg, rough, stepped, % grained, strong HCI reaction, very
B 5 open B - weak (R1), 50-60% voids up to 3/8", E
129.0-129.25' - Fracture zone, horizontal, foss”s((mzjms/cast(;) comm’é’,n
R14-HQ smoofh, undulating to stepped, tight to open 'I' 131.5-133.8' - grayish orange, (10YR T
i 5% | 15 [>10 131.2' - Fracture, <5 deg, rough, undulating 1T 7/4), fine to very fine grained, strong ]
56% 1t31 -45;" Fracture, <5-30 deg, rough, HCl reaction, weak to medium strong
stepped, open ] [~ (R2to R3), chalk like T
4 131.45-131.65' - Fracture zone, various _I_ (No Recov)ery 133.8-136.0" i
135 NR orientations, rounded gravely limestone [T}
9201 131.65-132.0' - Fracture, <5-90 deg, rough, — — R14: 4 minutes —
| undulating, open : i
136.0 132.0-132.3' - Fracture zone, 60 deg, rough,
* stepped, intersected by 40 deg inclined SHES Limestone ]
- >10 Qrggtgvre,'\;lghrt\ ical break 4T} 136.0-137.3' - pale yellowish brown g
i 132'75‘13200,""”":‘:3 trea 70 d h a | alternating with very pale orange ]
undﬁlat_ing -tigr-n racture, €g, rough, [ 1] laminae, (10YR 6/2 alternating with
1 >10 "o . 10YR 8/2), fine grained, weak to 1
133.0-133.2' - Fractures (2), vertical, rough, L L] redium strong (R2 to R3), 15-20%
R15-HQ _undulatmg, vertical and horizontal —I— silty matrix, voids <1/16" on 10-15% B
- 5t | o |»10] [ntersecting fractures ' 4} of core surface, trace fossils 4
13020 1553 1334 sessngpene . I ichodams
iz E - E
e ’ . 137.3-139.8' - Same as 136.0-137.3'
4 >10| 133.4-133.6' - Fracture zone, various [ T except densely fractured, laminated |
140 orientations, gravel sized limestone rock T to massive bedding, fossils rare to
om fragments, angular — — e ’ ) ) |
-97.9 NR| 136.0-139.8' - Fracture zone, multiple ?cbhs:&t,"|20|p|ezr:;1;rs:tures common, R15: 5 minutes
N fractures ranging from horizontal to vertical, ] HE g No Rei/:ovzp 139.8-141.0° T
141.0 stepped to undulating, rough, tight to open TIT ry ' ) E
141.0-141.1' - Fracture zone, various Limestone . )
T 5 orientations, producing limestone rock 141.0-143.8' - light gray, (N7), fine to T
i fragments ] | verg_fme giralne(tj, mild H(E,'Iagaactg):), sc13 1 i
141.5, 142.8, 143.4' - Fractures (3), medium strong to strong to s -13 collected at 141.4-
1 1 horizontal rough undulatin; ( ) —I— 5-10% voids <1/1 6", 15-20% solution 142.8' 1
’ ’ T cavities up to 1-3/6" heavily i
R16-HQ bioturbated especially in upper
- 5ft | 48 | 5 J1} section, fossil casts/molds common B
100% 143.7-143.9' - Fracture zone, 0-90 deg, JTF 143.8-145.0' - fine to medium i
r°U9h; undulating to stepped grained, mild HCI reaction, very weak
- >10 144.0v - Fracture, <5 deg, rough, open T o weak (R1 to R2), brecciated 1
145 | 144.3' - Fracture, <5 deg, rough, stepped, ] | appearance, fossils rare to absent, ] ]
-102.9 open [ 1] 1-2% voids to <1/16", occasional thin R16: 16 minutes
N 10 T black organic laminae T
146.0
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PROJECT : Progress Energy Florida - COLA Investigation, Levy County Site

LOCATION : 1724017.2 N, 457734.1 E (NAD83)

ELEVATION : 42.1 ft (NAVD88)

DRILLING CONTRACTOR : Universal Engineering Sciences, Orlando, FL; Driller: T. Williams

CORING METHOD AND EQUIPMENT : CME 550X S/N 340253, mud rotary, HQ tools, HW casing

ORIENTATION : Vertical

WATER LEVELS : 3.4 ft bgs on 03/22/07 START : 3/12/2007 END : 3/21/2007 LOGGER : C. Wallestad, R. Gomez, R. McComb, L. Prochaska
> . DISCONTINUITIES o LITHOLOGY COMMENTS
o a¥ o
-2 Sz [ DESCRIPTION =
J<z > w ROCK TYPE, COLOR,
Buo| S53F | g sk = MINERALOGY, TEXTURE, L A D T OF CASING.
I3 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 I?\;ESULTS ETC
42| guy | EW| THICKNESS, SURFACE STAINING, AND TIGHTNESS | & CHARACTERISTICS ' PR
144.3-145.2" - Fracture zone, rough to | [ | Limestone
— 2 smooth, various orientations, open to tight, B T - 145.0-146.0' - dark yellowish brown, B
i limestone rock fragments a | (10YR 4/2), fine grained, moderate to ]
145.2" - Bedding plane, horizontal, smooth, T strong HCI reaction, weak to medium SC-14 collected at 146.8-
N 0 open E - strong (R2 to R3), laminated bedding 147.9' 1
145.4' - Fracture, <5 deg, smooth, [ T | alternating between pale yellowish i
R17-HQ undulating, tight, black crystalline-like grains . brown (10YR 6/2) and dark yellowish
B 5ft | 90 | 1 over 10-15% of surface E - brown (10YR 6/6), incipient hairline B
100% 146.1' - Fracture, <5 deg, rough, steppedto | | fractures throughout length of interval i
undulating, open ) [ 1] 146.0-151.0" - mottled yellowish gray
- 0 146.35' - Fracture, 10 deg and vertical, 11T to grayish orange, (5Y 7/2 to 10YR B
150 rough, planar, tight 7/4), fine to very fine grained,
-107.9] 148.3' - Fracture or mechanical break, moderate HCI reaction, weak to R17: 5 minutes ]
E 1 horizontal, rough, undulating - L medium strong (R2 to R3), thinly ]
151.0 150.6' - Fracture, horizontal, rough, planar, [ T ] laminated to massive bedded, rare
tight 7] [~ solution cavities, 5-10% voids up to T
_ 1 151.0-152.3' - Fracture, vertical, rough, _I_ 1/16", rare macro fossils i
undulating, tight, tiny black crystalline-like T 151.0-153.3" - yellowish gray, (5Y
b grains T 7/2) fine grained, strong HCI SC-15 collected at 155.05- |
4 2 J T} reaction, very weak to medium 156.0' _
, strong (R1 to R3), voids (1/16") over
152.74' - Fracture, <10 deg, rough, stepped, T 3 o i~ -
R18-HQ black tiny crystals over 2% of surface, open EE ? 5 A’ of surface, tr?ce cgvmes, trace
1 5ft | 80 |>10| 153.3,153.6' - Fractures (2), <10-40 de AT [fossil casts becoming thinly 1
100% > : ’ 9 [ 1] laminated with depth, some mottling
° rough, planar to stepped, open 4+ 153.3-153.8'- Same as 151.0-153.5' -
153.7-154.1' - Fracture zone, stepped to 1] except with cavities and voids on
155 b >10|  planar, horizontal to slightly inclined, bedding 'I' 50-25% of surface. few thin laminae b
119 0] . — — 153.8-156.0' - mottled yellowish gray . : —
112.9 I1a5n‘1|gze_ (I):Fr):gture 20 deg, smooth 153.8-156.0 ttled yellowish R18: 8 minutes
i 1 S inting. foht 9. ' to yellowish gray, (5Y 7/2 to 5Y 8/1), : ]
A . ine grained, strong reaction,
156.0 L1154u(:"4 I- ?:ralgture horizontal, rough [T | fi ined, st HCI U
- steoped. tight ’ » rougn, . - very weak to weak (R1 to R2), thinly 1
B pp v 9 . i | laminated, numerous bedding plane |
0 155.05' - Fracture, horizontal, rough, planar, 1] separations in upper 1/3 of interval
| open, silty infilling 41} becomin ; ; ’ |
g chalk-like with depth, : )
i 1 fossils rare to absent 185% 136 collected at 158.4 ]
[ [ | 156.0-161.0' - very pale orange to .
R19-H 157.8' - Fracture, 5 deg, smooth, planar, tight - grayish orange, (10YR 7/4 to 10YR h
i 5'ﬁ Q 100/ 2 , _I_ 8/2), very fine grained, strong HCI i
100% 158.4, 158.8' - Fractures (2), 2 deg, rough, 1| reaction, very weak to weak (R1 to
° stepped, tight +1 R2), 10-15% fossil shells/casts E
| 0 [ T | decreasing with depth, voids (1/16") |
160 over 1-3% of surface, rare cavities,
11791 11 occasionally thinly laminated, R19: 7 mi —
: chalk-like texture at 158.4-158.8' -7 minutes
- 0 . I L m
161.0 i | |
[T 161.0-165.7' - Same as 156.0-161.0"
B 5 except voids up to 30-40% on upper 1
_ 161.7-162.0' - Fracture zone, horizontal and | | 1'of interval, voids becoming less |
vertical, smooth, planar to undulating, open [T dgnse _with d_epth, massive bedding SC-17 collected at 163.85-
N 3 162.0-162.5' - Fracture, 80 deg and vertical, - with thin laminae near base 164.9' R
rough, planar to undulating, open ] [T | i
R20-HQ 162.55-163.0' - Fracture, 70 deg, rough, T
— 5ft | 68 | O undulating, open 1 o b
94% ] I | i
165 | 1 el |
-1220] 164.9' -_Fragture, horizontal_, smc_)othl, planar, — [ | R20: 8 minutes ]
. 3 3/16" thick silt and/or clay sized infilling, open | B ]
166.0 NR [ L No Recovery 165.7-166.0'
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PROJECT : Progress Energy Florida - COLA Investigation, Levy County Site

LOCATION : 1724017.2 N, 457734.1 E (NAD83)

ELEVATION : 42.1 ft (NAVD88)

DRILLING CONTRACTOR : Universal Engineering Sciences, Orlando, FL; Driller: T. Williams

CORING METHOD AND EQUIPMENT : CME 550X S/N 340253, mud rotary, HQ tools, HW casing

ORIENTATION : Vertical

WATER LEVELS : 3.4 ft bgs on 03/22/07 START : 3/12/2007 END : 3/21/2007 LOGGER : C. Wallestad, R. Gomez, R. McComb, L. Prochaska
> . DISCONTINUITIES o LITHOLOGY COMMENTS
SE o o)
92> Z5 ” DESCRIPTION 3
o3| z%x | - |Ex ) MR o COLOR, SIZE AND DEPTH OF CASING,
DOoE rry ® 138 3 ' : FLUID LOSS, CORING RATE AND
g | LE3 S |ES DEPTH, TYPE, ORIENTATION, ROUGHNESS, 2 WEATHERING, HARDNESS, SMOOTHNESS CAVING ROD
g ﬁ 74 g 5] S 2 o PLANARITY, INFILLING MATERIAL AND = AND ROCK MASS DROPS. TEST I?\;ESULTS ETC
42| guy | EW| THICKNESS, SURFACE STAINING, AND TIGHTNESS | & CHARACTERISTICS ' BT
165.4, 165.72, 165.78' - Bedding plane (3), | [ | Limestone
B 3 horizontal, smooth to undulating, rough to —I— 166.0-166.8' - very pale orange,
i loose a | (10YR 8/2), very fine grained, strong
166.2, 166.8, 166.9' - Fractures (3), 1] HCI reaction, very weak to weak (R1 SC-18 collected at 168.3-
— >10 horizontal, smooth, planar, fractured along e - to R2), up to 3/8" solution cavities on 169.65'
laminated bedding, open T | 3-4% of surface, up to 1/16" voids on
R21-HQ 167.0-168.0" - Fracture zone, horizo.ntal, 15-20% of surface )
B 5 | 52 | 2 smooth, planar, fractured along laminated 4T} 166.8-169.2' - moderate yellowish
100% bedding, open brown, (10YR 5/4), fine grained, mild
168.1, 168.4, 169.95' - Fractures (3), 1-2 deg, 1L to moderate HCI reaction, very weak
- il . - " 0, 1 20, 1
10 1 smooth to rough, trace of silt T (02\1/ I)tI e1$5u2poté; (\Sll%lg,sérl dzaﬁ :r?;llmon
1279 contact with interval below R21: 7 minutes N
4 2 -I- 169.2-171.0' - Same as 166.0-166.8' End of shift; stop driling
171.0 170.65 - Fracture,_5-10 deg, rough, ] | ‘ _ 3/15/07 at 1’0:00
undulating, trace silt, open 1] 171.0-173.6' - moderate yellowish Bottom of hole tagged at
B 1 170.8' - Fracture, 1-2 deg, rough, stepped, s - brown, (10YR 5/4), mild to moderate 171" 99
| open T HClreaction, strong (R4), voids over "
171.25, 171.4, 171.8 - Fracture zone (3), 70 15-20% of surface, up to 3/4"x3/8" Resume driling 312007 at
_ 4 deg, ro'ugh, planar, cobble size fragments. 4T} cavities R. McComb begins logging
R22-HO 172.75' - Fracture, 20 deg, rough, undulating, 1Tt hole
- open
7 5ft | 66 | 3 | 173.05, 173.7' - Fractures (2), horizontal 1T SC-19
-9, : ) , ! -19 collected at 171.45-
100% rough, planar to stepped, open i | 173.6-173.9' - Same as 171.0-173.6 172.75
] 173.55' - Fracture, <5 deg, smooth, [ 1| Eaxrgienpattgg voids, no cavities, finely
T undulating, brown silty clay over 60% of N B .
175 | i 9 y clay o _I_ ];?81%25 - Same as . ]
-132.9 174.0-174.3' - Fracture, 70 deg, planar to R R22: 10 minutes
b 3 undulating, tight
176.0 174.3' - Fracture, horizontal, smooth, planar, 1T |
open
1 5 174.6' - Fracture, 70 deg, rough, planar, tight 11T}
| 174.73' - Fracture, horizontal, smooth, planar, | |
tight [ 1] SC-20 collected at 178.65-
1 3 175.85' - Fracture, <5 deg, smooth, [T 179.45'
undulating, clay infilling, silty clay infilling | | 177.75-178.1' - moderate olive
R23-HQ 176.3' - Fracture, <5 deg, rough, undulating [T brown, (5Y 4/4), fine grained, no to
N 5ft | 52 | 1 176.6-176.85' - Fracture zone, horizontal, . T ™ mild HCI reaction, extremely weak
100% smooth, planar, open 41 (RO), 1/16" voids over 10-15% of
5 177.03' - Fracture, horizontal, smooth, planar, T (Surf)ace: 3/8"- 1-3/16" cavities? friable
T open 178.1-179.45' - yellowish gray, (5Y
180_| 177.45, 177.6' - Fractures (2), horizontal, 11 _72),fine graineﬁ mild to ?noée(rate |
-137.9 smooth, planar, open HClI reaction, weak (R2), up to 1/16" R23: 4 minutes
R 5 ;/788.‘:‘;/4-1 Fracture, <5 deg, rough, stepped, 1L} voids over 10-15% of surface,
181.0 "-3/4" open | | 10-15% 3/8" to 1-3/16" cavities
179.0'- Fracture, <5 deg, smooth, stepped, | LI" 179.45-180.4' - pale yellowish brown,
R 3 ?;%WZnSS;”?ng"%y In[-f”“n?' 3/ '1'3/1160 gpen (10YR 6/2), fine grained, moderate to
i .25-179.43' - Fracture zone, < eg, | | strong HCI reaction, weak to medium
smooth, stepped, zone of soft friable rock [ T] strong (R2 to R3), voids over 1-2% of | SC-21 collected at 184.8-
B 5 fragments, inclined to horizontal, clay over - - surface 185.7"
10-15% [ T] 180.4-184.80' - dusky yellow, (5Y
R24-HQ 179.85' - Fracture, <5 deg, smooth, stepped 6/4), fine to very fine grained, mild to
e 51t | 66 | 3 ;80_0'153(')-3: 130t-h55'|181 6'-Fractures (2), L& moderate HCI reaction, very weak to
100% orizontal, smootn, planar weak (R1 to R2), voids over 10-15%
t1_8r1]t-5' - Fracture, 70 deg, smooth, planar, gy HE of surf(ace and ir)1creasing 0 30-40%
B 2 19 E - of surface below 183.5', thinl
185 | 181.8, 181.95' - Fractures (2), horizontal, _I_ laminated at 182.2-182.4", trgce N
1429 smooth, planar, open [ T | voids from 184.65-184.8' R24: 5 minutes
_ 1 182.1' - Fracture, <5 deg, smooth, stepped, i n
186.0 open [ L
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LOCATION : 1724017.2 N, 457734.1 E (NAD83)

ELEVATION : 42.1 ft (NAVD88)

DRILLING CONTRACTOR : Universal Engineering Sciences, Orlando, FL; Driller: T. Williams

CORING METHOD AND EQUIPMENT : CME 550X S/N 340253, mud rotary, HQ tools, HW casing
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WATER LEVELS : 3.4 ft bgs on 03/22/07 START : 3/12/2007 END : 3/21/2007 LOGGER : C. Wallestad, R. Gomez, R. McComb, L. Prochaska
> . DISCONTINUITIES o LITHOLOGY COMMENTS
2e o o]
0z> ZT [ DESCRIPTION p
o3| z%x | - |Ex ) ROCK TYPE, COLOR, SIZE AND DEPTH OF CASING,
D6E | 2y | 8 38 = MINERALOGY, TEXTURE, FLUID LOSS, CORING RATE AND
I3 wk 8 o 5 8 DEPTH, TYPE, ORIENTATION, ROUGHNESS, 8 WEATHERING, HARDNESS, SMOOTHN’ESS CAVING ROD
g ﬁ 74 g 5] o | zx PLANARITY, INFILLING MATERIAL AND = AND ROCK MASS DROPS. TEST IR;ESULTS ETC
42| guy « | EW| THICKNESS, SURFACE STAINING, AND TIGHTNESS | & CHARACTERISTICS ' PR
182.5" - Fracture, horizontal, rough, planar, | [ | Limestone
B 7 open — - 184.8-186.5' - pale yellowish brown, 1
i 182.7-183.02' - Fracture zone, horizontal, _I_ (10YR 6/2), very fine to fine grained, ]
smooth, planar, open 1] mild to moderate HCI reaction, weak SC-22 collected at 187.0-
- 4 183.3' - Fracture, horizontal, smooth, planar, - to medium strong (R2 to R3), fossil 188.5' B
open to tight [ T | cavities up to 1-1/2"x1" over 60% of i
R25-HQ 184.55' - Fracture, <5 deg, rough, undulating, surface, voids up to3/16" over 40%
B 5f | 56 | 1 rock fragments with dark brown clay filling 4T} ofsurface E
100% 184.7' - Fracture, horizontal, rough, planar, It 186.5-187.7" - dusky yellow, (5Y 6/4), i
open fine grained, moderate HCI reaction,
- 4 185.5-185.7" - Fracture zone, <5 deg, rough, 11T very weak to weak (R1 to R2), 5-10% B
190 undulating, 1-3/16"-2" open voids over surface, trace cavities,
-1479] 186.2, 186.35, 186.45' - Fractures (3), 0-<5 trace fossil molds, up to 40-50% R25: 9 minutes |
E 1 deg, rough, open to tight - - voids at 186.7-186.8' and ]
191.0 186.64' - Fracture, horizontal, smooth, planar, | 1| 186.9-187.05'
open 7] - 187.7-187.73' - Same as ]
i 1 186.78, 186.93, 187.0, 187.35, 187.6, 187.65, 111 186.5-187.7' except 20-30% voids, ]
187.7' - Fractures (7), 0 - <5 deg, rough, 10-15% cavities
N planar, open, vertical fracture at 14t 187.73-187.93' - light olive gray, (5Y SC-23 collected at 191.0- T
4 3 187.35-187.6', tight J T} 61),fine grained, thinly laminated 191.9' |
187.8' - Fracture, 70 deg, smooth, planar, 187.93-190.2' - yellowish gray, (5Y
R26-HQ tight 11T 5/2), fine grained, mild to moderate ]
_ 5f | 36 | 3 189.05' - Fracture, <5 deg, rough, planar, i L HCI reaction, weak (R2), voids over i
100% light brown sandy clay infilling, open [ 1] 60-70% of surface with discontinuous
189.6, 189.7' - Fractures (2), horizontal, 'I' laminae with less voids 7
i 6 smooth, planar, open ] | 190.2-190.6' - yellowish gray to ]
195 189.9' - Fracture, <5 deg, rough, stepped to [ T ] dusky yellow, (5Y 7/2 to 5Y 6/4), fine
1520] undulating —L__|— grained, mild to moderate HCI R26: 6 minutes ]
| >10 190.6' - Fracture, horizontal, rough, stepped reaction, very weak to weak (R1 to : i
196.0 to undulating, black organics over 90% of T R2), dark wispy laminae, voids over
- surface N - 40-60% of surface ]
i 1 191.0' - Fracture, horizontal, smooth, planar, 1t 190.6-193.5' - yellowish gray to dark ]
black coating over 100% of surface yellow, (5Y 7/2 to 5Y 6/4), fine
1 | poroista Fracure f0ceg ougn, [Ty grened milo moserse OL [ sC2t coectsaat o7
191.9' - Fracture, <5 deg, rough, open, with | [ | R2), voids over 50-60% of surface, ’
stains s - cavities up to 3/4"x3/8" and up to 1
1 REHS |, | 19231924, 192.7 - Fractures (3), <5 deg, I 1-3/16" deep, voids becoming less |
100% rough, 'undulating to stepped, open [T common witlh depth
193.25' - Fracture, <10 deg, smooth, planar s - 193.57196.0 - gray|sh ye_IIow, (5_Y 1
| 10 to stepped, open [T | 8/4), fine to very fine grained, mild to |
200 193.25-195.6' - Fracture zone, with low to an moderate HCI reaction, very weak
= high angle fractures, rock fragments — — (R1), voids over 20-30% of surface, . . —
-157.9 196.1' - Fracture, <5 deg, rough, stepped, 3-5% cavities, trace fossils, trace R27: 10 minutes
N 10 open 1L black organics T
201.0 198.5' - Fracture, horizontal, rough, stepped, 11T 196.0-199.3' - yellowish gray, (5Y E
open 7/2), fine grained, mild to moderate
N 2 198.9' - Fracture, <5 deg, rough, stepped, HCI reaction, very weak (R1), thinly T
- open ] L laminated, trace voids filled with dark E
199.3-201.0' - Fracture zone, horizontal, [ T organic material, voids over 20-30% SC'Z? collected at 202.5-
T 3 smooth, open, becoming stepped and rough 'I' of surface, rare cavities, trace voids 203.5 T
with depth . L fossils ]
R28-HQ 201.35' - Fracture, horizontal, rough, 1] 199:3-201.0'- yellowish gray, (5Y
T 5ft | 54 | 1 stepped, open T 7/2), fine to very fine grained, very ]
100% 201.95' - Fracture, horizontal, smooth, planar, J T} weak (R1), voids on 3-5% of surface, i
open trace black organic material as thin
205 T 4 202.25' - Fracture, horizontal, rough, planar, 1L discontinuous laminae T
O_| open ] - ) ]
-162.9 202.35-202.5' - Fractures (2), horizontal, [ 1] R28: 8 minutes
] 2 rough to smooth, stepped, open T T B 7]
206.0
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o ﬁ >0 o | zx PLANARITY, INFILLING MATERIAL AND = AND ROCK MASS DROPS. TEST I?\;ESULTS ETC
42| guy « | EW| THICKNESS, SURFACE STAINING, AND TIGHTNESS | & CHARACTERISTICS ' PR
203.9' - Fracture, horizontal, rough, | [ | 201.0-203.0' - Same as 199.3-201.0"
B >10| undulating, open - except with void/ cavity zone from 1
i 204.1, 204.25, 204.4, 204.5' - Fractures (4), I_ 201.3-201.6' covering 20-30% of i
horizontal, rough, stepped, open I surface, very thin dark laminae at
- 3 205.5' - Fracture, horizontal, rough, planar, - 201.8' E
open [T | Limestone i
R29-HQ 205.8' - Fracture, <5 deg, rough, stepped, . 203(1.0-2?7.65“' - du(sslg g/czllé)wst\t{) 76)
— 5ft | 25| 2 open - moderate yellow, (o} X B
76% 206.0-207.0' - Fracture zone, horizontal and fine to medium grained, mild to
1 vertical, rough, abundant horizontal to vertical [T T moderate HCI reaction, very weak to ]
- >10|  fractures, open T extremely weak (R1 to RO), voids 4
210 207.3, 207.75, 207.65" - Fractures (3), over 100% of surface except rare
-167.9] horizontal, rough, planar cavities from 205.1' to 205.5', some R29: No runtime recorded
4 NR| 208.25, 208.7' - Fractures (2), horizontal, L cavities are 3/8" to 3/4" deep i
211.0 smooth, planar, open [ T| 207.65-208.8' - yellowish gray, (5Y
208.7-209.8' - Fracture zone I' 7/2), very fine grained, mild HCI ]
_ >10 211.0-212.3' - Fracture zone L reaction, very weak (R1), i
T voids/cavities rare to absent
T >10 - 208.8-209.2' - fine grained, mild HCI ]
i ] | T | reaction, extremely weak (RO) ]
209.2-209.8' - light gray, (N7), fine
R30-HQ I' grained, mild to moderate HCI T
. 5f | 0 T reaction, very weak to weak (R1 to |
26% R2), only small gravel sized
NR 11 fragments, voids/cavities over T
i | 15-20% of surface up to 3/4" - ]
1-3/16" length, 3/16" deep
_1271253- L — No Recovery 209.8-211.0" R30: 6 minutes —
| Limestone : i
216.0 T 211.0-212.3" - yellowish gray, (5Y
- 216.0-218.45' - Fracture zone - 7/2), mild to moderate HCI reaction, b
i >10 ’ ’ T vev weak (R1), voids/cavities over ]
30-40% of surface
. | T |- No Recovery 212.3-216.0 h
i Limestone ]
>10 [ [ | 216.0-218.45' - yellowish gray, (5Y
- 7/2), fine to medium grained, mild to B
i R351 'flt'{Q 13 . ) _I_ moderate HCI reaction, extremely ]
49% 218.45' - Fracture, horizontal, rough, planar, T weak (R0), voids/cavities over
open - 20-30% of surface, trace fossils E
| [ T ] casts interbedded with soft friable |
220 NR limestone at 217.0-218.0'
7Y [ T |— No Recovery 218.45-221.0 R31: 7 minutes —
| 221.0 I i |
221.0-223.5' - Fracture zone [ T Limestone
B >10 221.0-222.7' - yellowish gray, (5Y 1
i 221.7' - Fracture, horizontal, rough, stepped, | 7/2), mildktt()Rﬂ;C))deragF HICI re?r?'tion' i
open very wea , friable along thin
B 222.1' - Fracture, fractured gravel sized I- laminae, voids/cavities over 10-30% B
>10]  |imestone [ T] of surface, trace fossils (casts/molds) i
R32-HQ 222.7-223.5' - yellowish gray, (5Y
— 5 ft 8 [T 7/2), mild to moderate HCI reaction, B
50% Tt extremely weak to very weak (RO to |
R1), voids on 1-3% of surface or
- Tt absent -
225 NR No Recovery 223.5-226.0'
-1829 [T R32: 4 minutes
226.0 L

APPENDIX 2BB-89

Rev. 2



“ CH2MHILL

PROJECT NUMBER:

338884.FL

BORING NUMBER:

A-08

SHEET 13 OF 15

ROCK CORE LOG

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

LOCATION : 1724017.2 N, 457734.1 E (NAD83)

ELEVATION : 42.1 ft (NAVD88)

DRILLING CONTRACTOR : Universal Engineering Sciences, Orlando, FL; Driller: T. Williams

CORING METHOD AND EQUIPMENT : CME 550X S/N 340253, mud rotary, HQ tools, HW casing

ORIENTATION : Vertical

WATER LEVELS : 3.4 ft bgs on 03/22/07 START : 3/12/2007 END : 3/21/2007 LOGGER : C. Wallestad, R. Gomez, R. McComb, L. Prochaska
> . DISCONTINUITIES o LITHOLOGY COMMENTS
SE o o)
9%z | zz3 0, DESCRIPTION o ROCK TYPE, COLOR, SIZE AND DEPTH OF CASING
m89 | Srf | £(59 = MINERALOGY, TEXTURE, FLUID LOSS, CORING RATE AND
I << == ~ |F 8 DEPTH, TYPE, ORIENTATION, ROUGHNESS, e} WEATHERING, HARDNESS, i
FuS wono o |o m SMOOTHNESS, CAVING ROD
0o >0 o | zx PLANARITY, INFILLING MATERIAL AND = AND ROCK MASS DROPS. TEST RESULTS. ETC
42| guy « | EW| THICKNESS, SURFACE STAINING, AND TIGHTNESS | & CHARACTERISTICS ' PR
226.0-228.0' - Fracture zone, with some | | | Limestone Stop drﬁng for the day
B >10| discernible fracture planes - 226.0-228.0' - pale greenish yellow, 3/20/07 1
i 226.3' - Fracture, <5 deg, rough, stepped, I_ (10Y 8/2), fine to very fine grained, Resume drilling at 08:40 on
open 1] mild to moderate HCI reaction, very 3/21/07
— >10 226.75, 226.95' - Fractures (2), horizontal, - weak to weak (R1 to R2), voids over E
smooth, undulating, open [T ] 10-15% of surface, voids absent i
R33-HQ 226.95' - Fracture, zone of rock fragments from 227.35-227.50'
— 51t 9 227.35' - Fracture, horizontal, smooth, planar, [T} No Recovery 228.0-231.0 E
40% open B |
227.5, 227.60' - Fractures (2), horizontal, [ T
- NR rough, planar, open I - B
230 227.52' - Fracture, zone of rock fragments
-187.9] 227.9' - Fracture, horizontal, smooth, planar, R33: 5 minutes ]
. open = .
231.0 [T | i
, . Limestone
i 3 231.2' - Fracture, <5 deg, rough, undulating, (1] 231.0-233.0' - yellowish gray to pale ]
| open ) [T]. greenish yellow, (5Y 7/2'to 10Y 8/2), i
231.9' - Fracture, horizontal, rough, stepped, - fine grained, mild HCI reaction, very
R 3 open - weak to extremely weak (R1 to R0), e
ggghO' - Fracture, 40 deg, rough, undulating, anl voids over 90% 0¥ rock ( ) )
_ ng }TQ 20 232.4' - Fracture, <5 deg, rough, undulating, B No Recovery 233.0-236.0 |
40% tight [T
232.65' - Fracture, 25 deg, rough, undulating, I' b
i NR tight | N ]
235 232.8' - Fracture, <5 deg, rough, undulating, [T
-192.9] open 1-3/16"-1-9/16" I R34: 5 minutes N
236.0 ' 11 ]
236.0-237.6' - Fracture zone, no Limestone
— >10 bedding/fracture plane apparent, gravel sized [ T} 236.0-237.6' - Same as 231.0-233.0' B
i limestone fragments up to 1-2" length +t+ i
— >1 0 -
| No Recovery 237.6-241.0° |
R35-HQ [T
- 5 ft 0 o b
32% [T ]
_ NR T 1
240 | ] | |
-197.9 % R35: 6 minutes
241.0 ] | i
241.0-242.6' - Fracture zone, gravel sized [ T Limestone
B rock fragments, fracture plane uncertain 241.0-242.6' - yellowish gray, (5Y 1
| >10 | 7/2), fine to very fine grained, mild i
[T | HClreaction, extremely weak to very
B - weak (RO to R1), voids over 40% of 1
[ T ] rock, trace clay, trace fossil casts i
R36-HQ No Recovery 242.6-246.0
- 5 ﬂ O I - -
32% I | i
NR
— I = -
245 | ] | |
2029 [T R36: 8 minutes
246.0 L
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‘ CH2MHILL

PROJECT NUMBER:

338884.FL

BORING NUMBER:

A-08

SHEET 14 OF 15

ROCK CORE LOG

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

LOCATION : 1724017.2 N, 457734.1 E (NAD83)

ELEVATION : 42.1 ft (NAVD88)

DRILLING CONTRACTOR : Universal Engineering Sciences, Orlando, FL; Driller: T. Williams

CORING METHOD AND EQUIPMENT : CME 550X S/N 340253, mud rotary, HQ tools, HW casing

ORIENTATION : Vertical

WATER LEVELS : 3.4 ft bgs on 03/22/07 START : 3/12/2007 END : 3/21/2007 LOGGER : C. Wallestad, R. Gomez, R. McComb, L. Prochaska
> . DISCONTINUITIES o LITHOLOGY COMMENTS
SE o o)
czZ 25 @ DESCRIPTION
a2z | zZz | _ |8 5 ROCK TYPE, COLOR, SIZE AND DEPTH OF CASING,
ol | S:F | §1%9 = MINERALOGY, TEXTURE, FLUID LOSS, CORING RATE AND
I3 wk 8 a5 E DEPTH, TYPE, ORIENTATION, ROUGHNESS, 8 WEATHERING, HARDNESS, SMOOTHN’ESS CAVING ROD
g ﬁ 74 g 5] S 2 o PLANARITY, INFILLING MATERIAL AND = AND ROCK MASS DROPS. TEST IR;ESULTS ETC
42| guy | EW| THICKNESS, SURFACE STAINING, AND TIGHTNESS | & CHARACTERISTICS ' BT
246.0-246.8' - Fracture zone, rock fragments | [ | Limestone
B >10 — - 246.0-247.6' - yellowish gray, (5Y 1
- 246.8' - Fracture, horizontal, rough, stepped, —I— 7/2), fine grained, mild to moderate E
10 open 1] :—ACI Irea(':uon, very V\;e_ak (R1 ),(;rgbl?,
- ' : E - thin laminae present in upper 0.5' 0 E
53;1 Fracture, horizontal, rough, stepped, 1 interval, voids over 10-15% of |
R37-HQ . : surface, cavities up to 3/8" rare
. 5f | 7 §t‘}jp-g§d E;Zi‘“fe’ horizontal, rough, 4T NoRecovery 247.6-251.0° i
32% v :
. 247.55' - Fracture, horizontal, smooth, planar 11t E
NR
250 T N
-207.9 251.0-251.7" - Fracture zone, rock fragments R37: 7 minutes
251.0 251.7' - Fracture, 60 deg, smooth, planar, _I_ E
open T Limestone
E >10| 252.2, 252.45' - Fractures (2), horizontal, 1 I 251.0-252.4' - yellowish gray, (5Y T
i rough, planar, open T 772),fine to medium grained, mild to i
252.7,252.75' - Fractures (2), <5 deg, rough, moderate HCI reaction, very weak
N 4 stepped to planar, open 4T} (R1), friable ) ]
252.95' - Fracture, <5 deg, rough, undulating, +t 252.4-253.5' - yellowish gray, (5Y _
R38-HQ tight 7/2), very weak to weak (R1 to R2),
1 5ft | 45| 4 253.2' - Fracture, horizontal, smooth, s - very thinly laminated with lenses up g
100% stepped, open _I_ to 1/2", voids over 100% of surface, i
253.6' - Fracture, horizontal, smooth, planar, [T ;Ii%htlyzfozssiliferous from 38
- 3 open . - 252.4-252.7, cavities up to " over B
255 | 253.75' - Fracture, <5 deg, stepped to planar, _I_ 10-20% ]
2129 open 253.5-256.4' - yellowish gray, (5Y R38: 8 minutes
B 3 254.05' - Fracture, <5 deg, smooth, 7/2), fine grained, very weak (R1), ]
256.0 undulating, tight T voids over 50-75% of surface,
254.5' - Fracture, horizontal, rough, planar, T | cavities over 30% h
. >10| open 1L} 256.4-2578'-s 253.5-256.4' .
| 254.55' - Fracture, horizontal, smooth, planar, i | except Iaminategnlz\ﬁ?ies over i
open [ 1] 50-60% of surface, fossiliferous
4 10 254.95' - Fracture, rough, planar to i
undulating, tight N No R 257 8.261.0°
R39-HQ 255.5' - Fracture, 70 deg, rough, planar, open T 0 Recovery 25/.6-201. 7
- 5 ft 0 255.7' - Fracture, rough, planar, open a n i
36% 256.0-257.8' - Fracture zone, rough, planar, [T}
fracture/joints horizontal to subhorizontal 7] B ]
n NR 261.0-261.4" - Fracture zone, rock fragments [ 1] |
260 261.4, 261.5' - Fractures (2), horizontal, T
217 9] smooth, undulating, open ] — R39: 6 minutes ]
| 261.6' - Fracture, horizontal, rough, 11F i
undulating, open
261.0 261.8' - Fracture, <5 deg, stepped, sand 1 Limestone ]
] >10 sized 'Ilmestone infilling, open 3/4"-13/16‘_‘ 261.0-263.8' - yellowish gray, (5Y |
262'2 - Fracture, <5 deg, rough, undulating, 7/2), fine grained, mild to moderate
_ roug ) TT1 HClreaction, very weak (R1), voids ]
i 10 gggf - Fracture, horizontal, rough, planar, _I_ over 50% of surface, very thinly ]
laminated at 263.3' (black i
R40-HQ 262.3-262.6" - Fracture zone, rock fragments +H :on:rlzirﬁn I?'_-Jminae a(t 2%(:1 ﬁrggqn?), h
i 5f | 8 2 262.65' - Fracture, <5 deg, rough, stepped, 171 ’ ' ]
56% open ,
263.0' - Fracture, <5 deg, smooth, planar, 4T} No Recovery 263.8-266.0 E
i open 11 i
263.5' - Fracture, <5 deg, rough, stepped,
265 _| NR| open 41 _
2229 [T R40: 6 minutes
i T ]
266.0
Bottom of Boring at 266.0 ft bgs on
3/21/2007
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PROJECT NUMBER:

338884.FL

BORING NUMBER:

A-08

SHEET 15 OF 15

ROCK CORE LOG

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

LOCATION : 1724017.2 N, 457734.1 E (NAD83)

ELEVATION : 42.1 ft (NAVD88)

DRILLING CONTRACTOR : Universal Engineering Sciences, Orlando, FL; Driller: T. Williams

CORING METHOD AND EQUIPMENT : CME 550X S/N 340253, mud rotary, HQ tools, HW casing

ORIENTATION : Vertical

WATER LEVELS : 3.4 ft bgs on 03/22/07 START : 3/12/2007 END : 3/21/2007 LOGGER : C. Wallestad, R. Gomez, R. McComb, L. Prochaska
> N DISCONTINUITIES o LITHOLOGY COMMENTS
SE a® o
92> SZS o DESCRIPTION =
ooZ| Z=x i ROCK TYPE, COLOR,
88| 23% |z |is S| uReMOSIOUR | SEEmvooEmororne
IZ< whk3d a5 Q DEPTH, TYPE, ORIENTATION, ROUGHNESS, 2 WEATHERING, HARDNESS, SMOOTHNESS. CAVING ROD
Frz| 2290 S |2 PLANARITY, INFILLING MATERIAL AND s AND ROCK MASS DROPS. TEST RESULTS. ETC
a8a3d 8 wg x | ZY| THICKNESS, SURFACE STAINING, AND TIGHTNESS | 25 CHARACTERISTICS ’ ’ :

End drﬁng on 3/21/07,
total depth 266'

Borehole collapsed to 38'
overnight; unable to re-
open hole

Water level at 3.4' below
ground surface

APPENDIX 2BB-92

Rev.



‘ CH2MHILL

PROJECT NUMBER:

338884.FL

BORING NUMBER:

A-09 SHEET 1 OF 11

SOIL BORING LOG

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

LOCATION : 1724113.8 N, 457731.4 E (NAD83)

ELEVATION : 41.9 ft (NAVD88)

DRILLING CONTRACTOR : Universal Engineering Sciences, Gainesville, FL; Driller: M. Boatright; Cathead Operator: M. Griffin

DRILLING METHOD AND EQUIPMENT : CME 550 S/N 186073, mud rotary, cathead, AWJ rods, 3-7/8 tri-cone bit

ORIENTATION : Vertical

WATER LEVELS : 2.0 ft bgs on 3/13/07 START : 3/13/2007 END : 3/22/2007 LOGGER : T. Stewart
STANDARD SOIL DESCRIPTION o COMMENTS
Z2€ [ sAMPLE INTERVAL () PENETRATION Q
Sz TEST RESULTS %
Ywo RECOVERY (ft) SOIL NAME, USCS GROUP SYMBOL, COLOR, =] DEPTH OF CASING, DRILLING RATE,
2 e MOISTURE CONTENT, RELATIVE DENSITY OR 9 DRILLING FLUID LOSS, TESTS, AND
= & #TYPE 6"-6"-6" CONSISTENCY, SOIL STRUCTURE, MINERALOGY E INSTRUMENTATION
Sad (N) &
41.9
] ] Cathead Operator - Matthew Griffin
i ] 14:17 Water level at about 2' below ground
surface
| ] SS-1 (5.0-6.5") totally saturated (wet)
5 5.0
36.9 Sand With Clay And Gravel (SP-SC) 7
N 12-8-12 5.0-5.5' - light olive gray, (5Y 6/1), wet, medium
i 0.5 S8-1 (20) dense, fine to medium grained, no HCl reaction, silica | |
6.5 sand, 9% medium plastic fines, 20% fine to coarse
gravel h Driller's Remarks: Drill time: 4 minutes (6.5-
e - 10.0')
10 10.0
31.9 Silt (ML) Driller's Remarks: Hard drilling at 13/,
B 4-3-5 10.0-10.7' - grayish orange, (10YR 7/4), wet, medium continued circulation loss
| 0.7 | SS-2 @) stiff, nonplastic, rapid dilatancy, moderate HCI ]
15 reaction, 5-10% very fine sand, trace fine sand-sized
. white particles, trace very fine brilliant green (5G 6/6) |
| sand-sized particles |
7] i Driller's Remarks: Drill time: 4 minutes (10.0-
E - 15.0')
15 15.0 14:37 Driller's Remarks: Will insert 15' of 3"
269 | 154 0.1 SS-3 50/5 Limestone Fragments —] NW casing to seal off hole
B (50/5") 15.0-15.1' - grayish orange, (10YR 7/4), mild to B Driller's Remarks: Now using a 4.5" tricone
i moderate HCI reaction, friable with hand, 1/4-1/2" | roller drill bit with NW rod to open up the hole
sized discs; remainder are yellowish gray (5Y 5/1) for 10" of 6" diameter casing
B angular fragments to 1/2", mild to moderate HCI E 15:45 Driller's Remarks: Hole is crooked with
i reaction i 19" NWJ in ground; Adding 10" of 6" surface
casing to straighten hole
E g 17:17 End of drilling for the day on 3/13/07
| 1 with 20' of 6" in place
18.5
7 47-36-46 ]
1 1.5 | SS-4 (82) )
20 20.0
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‘ CH2MHILL

PROJECT NUMBER:

338884.FL

BORING NUMBER:

A-09

SHEET 2 OF 11

SOIL BORING LOG

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

LOCATION : 1724113.8 N, 457731.4 E (NAD83)

ELEVATION : 41.9 ft (NAVD88)

DRILLING CONTRACTOR : Universal Engineering Sciences, Gainesville, FL; Driller: M. Boatright; Cathead Operator: M. Griffin

DRILLING METHOD AND EQUIPMENT : CME 550 S/N 186073, mud rotary, cathead, AWJ rods, 3-7/8 tri-cone bit

ORIENTATION : Vertical

WATER LEVELS : 2.0 ft bgs on 3/13/07 START : 3/13/2007 END : 3/22/2007 LOGGER : T. Stewart
STANDARD SOIL DESCRIPTION o COMMENTS
Z2€ [ sAMPLE INTERVAL () PENETRATION Q
Sz TEST RESULTS %
Ywo RECOVERY (ft) SOIL NAME, USCS GROUP SYMBOL, COLOR, =] DEPTH OF CASING, DRILLING RATE,
2 e MOISTURE CONTENT, RELATIVE DENSITY OR 9 DRILLING FLUID LOSS, TESTS, AND
Fe> #TYPE 6"-6"-6" CONSISTENCY, SOIL STRUCTURE, MINERALOGY s INSTRUMENTATION
Lac (N) 2
21.9 Sandy Silt With Gravel (ML) 3/14/07; bottom of hole at 18.5'
B 18.5-20.0' - very pale orange, (10YR 8/2), wet, hard, | Will start sampling interval at 18.5't0 20.0'to
i nonplastic, moderate HCI reaction, 30% fine to coarse | | avoid complicated footage counts ]
sand, 15% limestone in disc-shaped gravel size No adapter available to reset drill rig run
— pieces, all carbonate, trace fine to medium sand-sized| - stroke 1
| Wwhite particles, trace brilliant green (5G 6/6) particles | | 08:00 3/14/07 Water level is 1.8' below |
ground surface
E E 09:22 03/14/07 start SPT at 18.5-20.0' E
_ ] Driller's Remarks: Drill time: 20 minutes ]
== Silty Sand (SM) 7| (20.0-23.5) ]
_ ) !1[] 09:57- Clean out mud tub from accumulated |
12 | sg5 | 40-35-37 23'5}?4'7 - dusky yellow, (5Y 6/4), wet, very denslf, | ‘| 1] sandy cuttings, current borehole construction
— ' (72) very fine to medium grained, moderate to strong HCl 11111 110527 of 6" diameter casing, driller using N- -
25 | 250 reaction, 30-35% nonplastic fines, trace white rod (NWJ) to advance 4-1/2" tricone roller
160 - particles as laminae and fine to medium particles, drill bit
= trace fine to medium grained sized brilliant green | i
particles (5G 6/6);
B 23.75-24.0' limestone fragment, all carbonates E E
_ h Driller's Remarks: Drill time: 19 minutes
— 1 (25.0-28.5") 1
28.5 1
- 0.8 | SS-6 (86/10.5") 28.5-29.3' - dusky yellow, (5Y 6/4), wet, very dense, 1 ]
| 294 very fine to medium grained, moderate to strong HCl [ 1
30 reaction, 20-30% nonplastic fines, 10-15%
1197 gravel-sized, poorly fossiliferous (casts) limestone —
~ fragments; trace fine black particles ] ]
] 1 Driller's Remarks: Drill time: 6 minutes (30.0-
335 33.5) |
339 04 | SS-7 50/5 Silty Sand With Gravel (SM) 1H =
— .5-33.9' - dusky yellow to light olive brown, B 1
(50/5") 33.5-33.9' - dusky yellow to light olive b (5Y 6/4
i to 5Y 5/6), wet, very fine to coarse grained, moderate | | ]
a5 to strong HCI reaction, 20% nonplastic fines, 25% fine
- gravel, moderately fossiliferous (molds, casts, i 8
6.9 | fragments), trace black inclusions, all carbonate ) ;ﬁaﬁtserStg% r;?nt?en; t305d0r|||3?/g - heavy )
. | 13:16 Driller's Remarks: Maintaining |
circulation
B E 14:04 End run from 35.0-38.5' (76 minutes) E
38.5 ]
5702 { SS-8 50/2 Limestone Fragments I
B (50/2") 38.5-38.7" - light olive gray, (5Y 5/2), moderate HCI — 14:24 Driller's Remarks: Switch to rock ,
i reaction, coarse sand to fine gravel-sized fragments, coring, end of soil sampling at SS-8; ]
poorly fossiliferous (casts), 15-20% fine black organic . ) ’
i particles ] approximately 38.5' below ground surface Z
i Begin Rock Coring at 38.5 ft bgs | ]
40 See the next sheet for the rock core log
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PROJECT NUMBER:

338884.FL

BORING NUMBER:

A-09

SHEET 3 OF 11

ROCK CORE LOG

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

LOCATION : 1724113.8 N, 457731.4 E (NAD83)

ELEVATION : 41.9 ft (NAVD88)

DRILLING CONTRACTOR : Universal Engineering Sciences, Gainesville, FL; Driller: M. Boatright; Cathead Operator: M. Griffin

CORING METHOD AND EQUIPMENT : CME 550 S/N 186073, mud rotary, NQ tools, NW/HW casing

ORIENTATION : Vertical

WATER LEVELS : 2.0 ft bgs on 3/13/07 START : 3/13/2007 END : 3/22/2007 LOGGER : T. Stewart
gs lewar
> . DISCONTINUITIES o LITHOLOGY COMMENTS
SE od o]
czZ 25 @ DESCRIPTION =
a<z| 23z | _ |8 o MR o COLOR, SIZE AND DEPTH OF CASING,
DOoE rry SHEE] 3 ' : FLUID LOSS, CORING RATE AND
Tl < wkE3 =2 DEPTH, TYPE, ORIENTATION, ROUGHNESS, Q WEATHERING, HARDNESS, i
AT 00 oo i) SMOOTHNESS, CAVING ROD
0o >0 o | zx PLANARITY, INFILLING MATERIAL AND = AND ROCK MASS DROPS. TEST RESULTS. ETC
42| guy « | EW| THICKNESS, SURFACE STAINING, AND TIGHTNESS | & CHARACTERISTICS ' BT
385 1| Limestone Start R1 at 15:50; 3 foot
. 1 1+ 38.5-41.1"-light olive gray, (5Y 5/2), run to set stroke
R1-NQ 39.5' - Bedding plane, horizontal h H 32%%:225 ((jhﬁt)m:g flz—;s(,:slnrse arﬁi%r:a‘rate Driler's Remarks: 20 of 6" 1
40 - -0 - Bedding plane, horizontal, rough, [T > : > HW casing and 40' of 3"
19 3? 54 |>10| undulating, tight ) — — olive gray bedding (orgfimcs)_ across NW casing is set —
87% 39.6' - Bedding plane or mechanical break, [T | entire run up to 1/4-1/8" in thickness, |
1 horizontal, rough, undulating, tight trace of 1/16" voids R1: 8 minutes
— 40.2-40.45' - Fracture zone, rock fragments 4T} E
415 NR| upto2-1/4" _ It No Recovery 41.1-41.5' |
- 2 32d7u?a;|r|1:g;a(t:|tgur:te horizontal, rough, B - Iizrrlse‘slgo;e light olive gray, (5Y 5/2) Start R2 at 16:11 B
| 41.5' - Bedding plane, horizontal, rough, um strbng HCI reaction, weak to medium ]
planar, fine infill 1/8", tight strong (R2 to R3), extremely weak
i 1 42.05', 42.25' - Mechanical break (2) ] E - (RO) 44.0'-45.0', voids (1/8"x1/8") 1
42.65' - Fracture, 45 deg, rough, planar, tight | [T B ?ver 2f5-40%(0f sur;fazcet,’/po?;ly ]
R2-NQ T osgili erous c_asts , 5% o ing
7] 95430 6210 44.0' - Fracture, horizontal, smooth, planar, _I_ grained black inclusions (organics) Driller's Remarks: Very
tight — B easy drilling over last 1/2' 1
45 | =10 44.2' - Bedding plane, horizontal, rough, gy New NQ core barrel: _
-3.1 undulating, top of extremely weak rock product shipping
— 44.95' - Bedding plane, horizontal, rough, 11T #370005154 new NQ drill E
i 1 undulating ] | bit is a hard rock formation |
45.75' - Bedding plane or mechanical break, [T | drill bit serial #/product #:
46.5 NR] 5 deg, rough, undulating, tight 1" ] NoRecovery 46.2-49.0 C36501 i
| 46.5' - Bedding plane, horizontal, smooth, _I_ R2: 7 minutes i
planar, fines on surface, open 1] Start R3 at 16:27
4 \R ] B i
JdT} i
R3-NQ
7] 55030 z =10 g N Limestone ]
B 1L 49.0-51.5' - Same as 41.5-46.2' 1
50_| 0 except 49.0-49.1', 49.35-49.7' ]
-8.1 | [ | extremely weak rock (RO), the rest of
B E - the interval is medium strong (R3) . . E
i 2 ] [ 1] | rock, fossil casts up to 3/8-1/4" R3: 7 minutes |
515 51.2' - Beddi | hanical break [T 17:40 Driller's Remarks:
* -< - bedding plane or mechanical breax, 1 ~ 51.5-56.5 - light olive arav. (5Y 5/2 Bottom of hole is 51.5' B
N 0 E?rllz'onéala(rjc_)ugh,l undulatmg,hhgljt | break [ 1] strong HCI rtle%ct'orl1v egtre):ﬁ((al ea)k’ Driller's Remarks: Core 1
hori , tel |ngrﬁ>anedolr rtnec oo 'tLe?/ to megdium stronI (I’?Oxto R3) yv\(l)vids loss probably from top
} infl of fines o OPEE T up o 8/16°x3116" over 30.40% of (sandy interval) 7
, . . P Start R4 at 16:45
1 T 527 e pane horzota smootn, [T sviece pooyossiferus eeste | astoorern oriiar
’ - s , ; 4 . Mottling in slightly darker E
1 rena o [ gggk5ozr'7;ﬁ'3¢1 éﬁ(_);/oe-:o‘% fined grain | 116 over last 2' ]
180f§/ 83 > ganic parti bioturbated zones,
° 4 | horizontally aligned over -
55 | 0 o last 2.0-2.5' of run R4-NQ |
-13.1 T
_ ] i R4: 10 minutes ]
i ] Il _ ]
56.5 Driller's Remarks: Bottom
: 56.4' - Bedding plane, horizontal, rough, 1+ at 56.3' below ground 7]
i 3 undulating, fines on surface 11t su!'face" . i
56.8' - Bedding plane, horizontal, smooth, 20" of 6" casing
B undulating 11T 40' of 3" NW casing E
_ 3 57.0' - Bedding plane, <10 deg, smooth, i n i
undulating [T
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BORING NUMBER:

A-09
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ROCK CORE LOG

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

LOCATION : 1724113.8 N, 457731.4 E (NAD83)

ELEVATION : 41.9 ft (NAVD88)

DRILLING CONTRACTOR : Universal Engineering Sciences, Gainesville, FL; Driller: M. Boatright; Cathead Operator: M. Griffin

CORING METHOD AND EQUIPMENT : CME 550 S/N 186073, mud rotary, NQ tools, NW/HW casing

ORIENTATION : Vertical

WATER LEVELS : 2.0 ft bgs on 3/13/07 START : 3/13/2007 END : 3/22/2007 LOGGER : T. Stewart
> . DISCONTINUITIES o LITHOLOGY COMMENTS
2e o o]
oz 25 0 DESCRIPTION 2
a<z| 2%z | _ |8 o MR o COLOR, SIZE AND DEPTH OF CASING,
DoE xry = 8 a g . FLUID LOSS, CORING RATE AND
Tl < wk 8 =2 DEPTH, TYPE, ORIENTATION, ROUGHNESS, 8 WEATHERING, HARDNESS, SMOOTHNESS. CAVING ROD
Feo| xz9o o PLANARITY, INFILLING MATERIAL AND S AND ROCK MASS ;
w z a DROPS, TEST RESULTS, ETC.
427 8uW¥ | £ | Y| THICKNESS, SURFACE STAINING, AND TIGHTNESS | 2 CHARACTERISTICS ' '
R5-NQ 57.2' - Bedding plane, horizontal, rough, | | | Limestone 3/15/07 09:03
B 5ft [ 60 | 3 undulating, base of weakly indurated material - 56.5-57.95' - light olive gray, (5Y Water Level = 1.15' below 1
82% 57.65' - Fracture, 40 deg, rough, undulating, _I_ 5/2), strong HCI reaction, extremely ground surface ]
60 open 1/4 - 3/4" T weak to weak (RO to R2), tiny voids 09:15 Start R5-NQ
18T 1 57.85' - Fracture, horizontal, rough, — — up to 3/16"x3/16" covering 30-40% of Driller's R Ks: —
o undulating, open 1/4-1/2" [ 1] surface, poorly fossiliferous (cast, Mreliir?trasinegTu?Ircisr.culation |
i NR | planar, open 1ar o SO et ban be mdented with thumb, | RS 12 minutes ]
61.5 58.65, 59.0, 59.2' - Mechanical break (3) i | sharp bedding plane at 57.95' i
59.65' - Fracture, 45 deg, smooth, undulating, [ T 57.95-60.6' - light olive gray, (5Y Start R6 at10:04
B NR tight 11T 5/2), strong HCI reaction, weak to Driller's Remarks: Probably
1 medium strong (R2 to R3), tiny loss of core at beginning of
(<1/16") voids over 10-15% of run
_ 3 62.75' - Fracture, horizontal, smooth, ] L surface, trace cavities with B
undulating, base of weakly indurated section, | T | secondary mineral infill up to
tight 7] [~ 3/4"x1/2" elliptical shape, entire T
R6-NQ) ) . p pe,
4 5f | 52 | 4 62.85' - Bedding plane or mechanical break, J T section mottled, trace black fine to g
78% horizontal, rough, planar ) T medium particles
63.4' - Bedding plane or mechanical break, 7] [~ No Recovery 60.6-62.6' ]
65_| 1 <10 deg, rough, planar —J T} Limestone ]
-23.1 63.8' - Bedding plane or mechanical break, 62.6-63.5' - light olive gray, (5Y 5/2),
] ?orr]itz?ntal, rom;/gilh, undulating, black staining, 1L ﬁ?e to r}:g?ium ?rained, modlerate tck) R6: 6 minutes 7]
i ight to open 1/4" ] | strong reaction, extremely weal ]
66.5 ! 64.0' - Bedding plane or mechanical break, [ 1] to very weak (RO to R1), crumbles
* horizontal, rough, undulating, open 1/4-1/2" b - under thumb pressure, silt with ~ .
i 3 64.4' - Bedding plane or mechanical break, _I_ organic laminations Start run R7-NQ at 10:26 ]
horizo'ntal, rough, undulating, tight [T ] 63.5-64.5 - light olive gray, (5Y 5/2),
N 64._55 - Bedding plane or mechanical break, - fine to medium grained, moderate to ]
i 2 horizontal, rough, planar, tight strong HCI reaction, extremely weak ]
65.1' - Mechanical break to very weak (RO to R1), up to 20%
R7-NQ 65.4' - B_edding plane, horizontal, rough, S HE S of rock has qavitie§ up to 4" long 1
i sk | 72 | 1 gl;ggr t;:ght ) 1t 64.5-66.5' - light olive gray, (5Y 5/2), ]
80% .95' - Fracture, 15 deg, rough, undulating, fine to medium g_ralned, moderate to
B open 1/4" 1| strong HCI reaction, extremely weak 1
70_ | 0 66.6' - Mechanical break to very weak (RO to R1), tiny voids up ]
-281 66.95' - Fracture, 25 deg, rough, undulating, [ T | to1/16"x1/8" over 25% of surface,
- tight - - 15-20% medium coarse sized X . B
67.7,67.95' - Fractures or mechanical break [T grayish black inclusions, grayish RT7: 13 minutes
7] NR | (2), horizontal, rough, planar, open 1/4-1/2" |} staining on surface Last core run on 3/15/07 ]
7.5 69.0' - Bedding plane, horizontal, smooth —I— 66.5-70.5' - light olive gray, (5Y 5/2) 20" of 6" diameter casing
| 2 plénar, 1/4" fine infill ’ ’ [T ] moderate to strong HCI reéction, ‘ 40" of 3" diameter NW |
69.5, 70.1' - Mechanical break (2) weak to medium strong (R2 to R3), casing '
B 72.1' - Fracture or mechanical break, 50 deg, 4 [ } poorly fossiliferous (casts), tiny voids Bottom hole depth at 71.6 E
>10| smooth, undulating, tight ‘ ’ up to 3/16"x3/16" covering’20-30% of 13:20 3/20/07 Measured
T 72.4' - Fracture, 90-80 deg, rough gl surface, trace cavities with water level at 0.2' below T
undulating gra)’/ staining ti’ght ’ - - secondéry mineral infill up to ground surface; bottom of
R8-NQ C Mochani | [ eyl : hole at 71.5'
NR| 72.75' - Mechanical break or fracture, 70 deg, 2-1/2"-3/4", 1" thick carbonate silt oo
b 5ft | 38 rough, undulating, open 1/4-3/4" layer at 67.5', gradual change from Driller's Remarks: Soft ]
66% . L very fine to fine grained, medium to drilling from 72.5-75.0°
37351_ , | 747 -Bedding plane, <10 deg, bottom of o 22‘: %{:&e\,‘ag\r,orgtgizﬁ%—e&o’ 67.3 13:45 Start run R8-NQ; —_
-99. core loss zone ) [T | No R ym 571 95 100% circulation loss over
E 74.85' - Bedding plane or mechanical break, |~ ™No Recovery 70.5-/1. core run
| 1 smooth, planar, tight 171 End run at approximately i
76.5 76.2' - Fracture, 70 deg, slickensided, 111 14:10 _ .
undulating, black staining, tight -l Driller's Remarks: Running
g 3 76.55, 76.7' - Bedding plane or mechanical [ | in 3rd gear, will mix a b
| break, horizontal, slickensided, planar, open | - céeSr'\szezr mil:]?]t]:sr next run i
1/4-1/8" ;
B >10 76.85' - Fracture, 70 deg, rough, undulating, -I- 14:25 Start run 1

tight
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BORING NUMBER:
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SHEET 5 OF 11

ROCK CORE LOG

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

LOCATION : 1724113.8 N, 457731.4 E (NAD83)

ELEVATION : 41.9 ft (NAVD88)

DRILLING CONTRACTOR : Universal Engineering Sciences, Gainesville, FL; Driller: M. Boatright; Cathead Operator: M. Griffin

CORING METHOD AND EQUIPMENT : CME 550 S/N 186073, mud rotary, NQ tools, NW/HW casing

ORIENTATION : Vertical

WATER LEVELS : 2.0 ft bgs on 3/13/07 START : 3/13/2007 END : 3/22/2007 LOGGER : T. Stewart
> . DISCONTINUITIES o LITHOLOGY COMMENTS
SE od 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
I3 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 I:\;ESULTS ETC
42| guy | EW| THICKNESS, SURFACE STAINING, AND TIGHTNESS | & CHARACTERISTICS ' PR
R9-NQ| 78.0' - Bedding plane, horizontal, sharp | [ | Limestone
B 5ft | 63 | 1 contact also showing mottling of rock — 71.5-73.0' - yellowish gray to light 1
94% 78.2-75.5" - Fracture zone, irregular shaped _I olive brown, (5Y 2/2 to 5Y 5/6), ]
80 cavities infilled with medium coarse grained T strong HClI reaction, very weak to
1 1 infill, infill of medium gray (N5 — — medium strong (R1 to R3), elongated e
387 gray g 9
o 79.05' - Bedding plane, horizontal, rough, [T | voids up to 3/16"x1/16" over 25-30% i
10 undulating, open up to 3/4" of surface, very irregular shaped R9: 16 minutes
e > 80.35' - Bedding plane or mechanical break, 4T} cavities up to 3/4"x1-1/4" filled with 14:42 End g
81.5 NR rough, undulating, tight, open up to 1/8" i carbonate silt bearing medium to 242 End run - Soft |
80.8-81.2' - Fracture zone, 1-1/4"-1/4" [T I coarse grained, gray inclusions or D””el';s Remafrks. 081'
- >10| limestone fragments AT infill, poorly fossiliferous (molds) ngﬁardottom %,, rﬁcvat - 4
81.5-82.2' - Fracture zone No Recovery 73.0-74.7' will advance 5° NVV casing
1 74.7-76.5 - Same as 71.5-73.0 to 80" due fo continued ]
| 1 82.7' - Fracture, 50 deg, rough, undulating, i except very weak (R1) rock and circulation loss i
tight, brownish black staining [ T| yellowish gray (5Y 7/2) from nguorpﬁjincore loss from
R10-NQ T 74.7-74.85', more dense and more T
i s5ft | 67 | 0 411 fossiliferous from 74.85-76.5' SZC 1 collected at 81.6- i
92% ] Limestone 45" _
7 76.5-81.2' - moderate yellowish 8””?"3 Rden']arkls.t' | ]
85_| 1 — T} brown to dusky yellow, (10YR 5/4 to ontinuea circulation loss |
-43.1 i 5Y 6/4), moderate to strong HCI during 3" NW casfltng 81
i ] 85.3-85.6' - Fracture zone 1 reaglti%n, mediulm strong (58¢R o) gi'vancement, soft at 81.5-
4 ] mottled very pale orange . . i
865 NR [ T1 and medium gray (N5) over R10: 9 minutes
_I 78.2-708.7, tlny (1/16 x1/16 )VOIdS on 09:12 Start R11-NQ 7
- >10| 86.8-87.4' - Fracture zone, yellowish gray . 25-35% of surface, irregular shaped .
carbonate silts and up to 1-1/2" subrounded [ T] cavities 15-20% with secondary
T limestone fragments ] mineral infill, poorly fossiliferous T
i >10 (molds), trace organics as 1/2" long ]
horizontally aligned inclusions, 10-15 Core loss assumed from
. R11-NQ 417 deg bedding plane at 78.0', wavy 88.1 t0 90.8' (2.7 ft core ]
i 4-5cyﬂ 0 ign carbonate silt and organic laminae at loss) i
40% 80.0', gray staining from 80.4-81.2'
. NR 1L NoRecovery 81.2-81.5' h
90_ | Limestone _
481 [ T | 81.5-86.1' - moderate yellowish R11: 14 minutes
— - brown, (10YR 5/4), fine to medium B
91.0 | [ 1] grained, strong HCI reaction, i
R12-NQ 490 | 1 , . . medium strong (R3), voids up to Driller's Remarks: Very
915 051t 91.2'- Fracture, vertical, smooth, undulating, T 3163116 over 35.45% of surface, | hard driling at 91.0', driller -
] 100% ) black staining, tight (runs from 90.8-91.5") [T] elliptical 1/2"x1/2" shaped cavities, pulled out of hole because |
92.1' - Fracture, horizontal, smooth, stepped moderately fossiliferous (casts), he thought the core barrell
E tight ’ ’ ’ e i subangular to subrounded inclusions was not spinning; another -
| 92.35' - Beddi I horizontal th i of yellowish gray (5Y 8/1) carbonate core run will be made to |
3 undulatinge 1;2‘gtﬁigl?%rggrr:iioi?1faiill’ Smooth, LTI it clasts from 1/8"-2"x2" get the remaining 1/2 foot
R13.NG 92,55 - Fracture, 80 deg, rough, undulating, |- Ne Recovery 86.1-86.5 The 6" core run will be 1
N 5 ft 0 3 tight 8(?15?280;? medium olive brown, (5Y sg?’gominutes ]
100% gﬁdgu?aiirf;a?itgur:?’ 70-80 deg, rough, i 4/4), strong HCI reaction, very w’gak Start R13 at 09:52 4
95 | 93.0' - Fracture. 70-80 deg. rough _I_ to medium strong (R1 to R3), voids ]
2 , g, an, " 0, .
531 undulating, tight T up to 1/16' over 35-40_A; of surface;
N 93.2' - Bedding plane or mechanical break, 7] carbgnate S'It,s (ye[lomsh gray) at R13: 14 minut ]
: : 87.0"; at 87.8' medium olive brown, - 14 minutes
_ 1 horizontal, rough, undulating 4T dorately fossil " i
9.5 93.4, 93.5, 93.6' - Fractures (3), horizontal, moderately fossiliferous (casts),
: rough, undulating, tight 4T} black medium grained |r30|u5|ons -
i 1 93.5' - Fracture, 60-75 deg, rough, undulating 1 E_o Re::overy 88.3-91.0 ]
93.75' - Bedding plane, horizontal, smooth, imestone .
i planar, <1/8" organic infil 1 91.0-91.5' - yellowish gray, (5Y 7/2), ]
| 1 94.5' - Bedding plane or mechanical break, | flnedgralnetd, strogg HtC| react_lgn, i
horizontal, rough, undulating, tight [ 1] ?rqaec ium strong (R3), trace v0|(>s1,/16")
e black wavy laminations
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ROCK CORE LOG

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

LOCATION : 1724113.8 N, 457731.4 E (NAD83)

ELEVATION : 41.9 ft (NAVD88)

DRILLING CONTRACTOR : Universal Engineering Sciences, Gainesville, FL; Driller: M. Boatright; Cathead Operator: M. Griffin

CORING METHOD AND EQUIPMENT : CME 550 S/N 186073, mud rotary, NQ tools, NW/HW casing

ORIENTATION : Vertical

WATER LEVELS : 2.0 ft bgs on 3/13/07 START : 3/13/2007 END : 3/22/2007 LOGGER : T. Stewart
> . DISCONTINUITIES o LITHOLOGY COMMENTS
SE od o]
92> Z5 ” DESCRIPTION 3
ix3| 2%z | o &5 o MR o COLOR, SIZE AND DEPTH OF CASING,
T2E| EEZS | £|25|  DEPTH, TYPE, ORIENTATION, ROUGHNESS 3 WEATHERING, HARDNESS FLUID LOSS. CORING RATE 2ND
[ § wono o |ok N ) : ! @ g ’ SMOOTHNESS, CAVING ROD
0o >0 o | zx PLANARITY, INFILLING MATERIAL AND = AND ROCK MASS DROPS. TEST IR;ESULTS ETC
42| guy | EW| THICKNESS, SURFACE STAINING, AND TIGHTNESS | & CHARACTERISTICS ' BT
R14-NQ 95.1" - Fracture, 40-50 deg, rough, | [ ] 91.5-93.75' - Same as 90.8-91.5'
B 5ft [100]| O undulating, tight except organic interval 1/2" thick at 1
| 100% 95.5' - Fracture, 40-50 deg, rough, [T 92.4' gradational change from 93.45' ]
undulating, tight t0 93.75'
_;g01— 1 97.85' - Fracture, 45-55 deg, rough, —I— 93.75-96.5' - yellowish gray, (5Y 7/2), —
o undulating, tight [T ] fine to medium grained, strong HCI |
98.9' - Fracture, 55-65 deg, rough, reaction, medium strong (R3), tiny R14: 8 minutes
- 1 undulating, tight [T} (1/16"x1/16") voids over 35-40% of Continued circulation loss E
101.5 100.55' - Fracture or mechanical break, T surface, up to 25% organic SC-2 collected at 100.55- |
rough, undulating, tight laminations concentrated from 101.5'
- 2 101.7" - Fracture, 40-50 deg, rough, T 93.8-94.7', highly fossiliferous B
undulating, tight (shells/casts) up to 1-1/2" fragments,
N 102.1' - Fracture, 40-50 deg, rough, up to 5% medium grained gray (N5) T
B 1 undulating, tight particles B
[ T] 96.5-101.5' - yellowish gray, (5Y 8/1),
R15-NQ fine to medium grained, strong HCI T
i 5f | 53| 1 [ 1] reaction, very weak (R1), highly ]
100% , T fossiliferous (molds, casts,
b 104.35' - Fracture, 40-50 deg, rough, fragments), trace organics (soft) up ]
105_| 1 undulating, tight ) —J T} to 1-1/2" square fragments, apparent _
-63.1 104_.8 - Fracture or mech_anlca_l break, bedding, fossil fragments up to 1/2",
. horizontal, rough, undulating, tight [ T few whole spherical fossils, rock has R15: 8 minutes h
] >10 105.4-106.5' - Fracture zone a chalk like appearance : i
1065 [ L1 101.5-106.5'- Same as 96.5-101.5'
- except densely bedded N 1
_ 1 106.7' - Bedding plane or mechanical break, m 106.5-111.5' - yellowish gray, (5Y R16-NQ has similar "chalk |
horizontal, rough, undulating, tight to open [ T| 7/2), fine to medium grained, strong like" appearance to R15-
- 1/8" HClI reaction, very weak (R1), tiny NQ, but no apparent b
i 1 | 107.75 - Fracture, 70-80 deg, rough spherical voids up to 1/16"x1/16" bedding i
undulating, tight ’ ' ' over up to 15% of surface, poorly
R16-NQ [ 1] fossiliferous (casts), trace cavities up 1
B 5t | 93| 0 T to 1/4"x1/4", medium grained white |
100% and gray particles up to 35% in
J h
[ T | matrix 1
110 _| 0 ]
-68.1 1|
' [T R16: 10 minutes 1
- 1 .
115 ) [ 1] )
111.4' - Fracture or mechanical break, 40-50 | 111.5-116.4'- Same as 106.5-111.5 | 13:29 Start run R17
E 0 deg, rough, undulating, tight except at 114.6-116.4' elongated B
i [T cavities rimmed with a secondary ]
mineralization infill of the same color
— 0 [ T | as the matrix, medium to coarse E
grained medium gray (N5) inclusions |
R17-NQ [T over 30-40% of surface, wavy
- 5f | 97 | O bedding 1/4" thick near base (about E
98% 116.2")
115 . [T SC 3 collected at 114.0-
2| 2 114.75' - Fracture or mechanical break, —] - 114.8' —
-73.1 50-60 deg, rough, undulating, open 1/8-1/4" [T
7] 115.0' - Bedding plane or mechanical break, R17: 6 minutes T
| 0 horizontal, slickensided, undulating, open [T | _
1/4"
116.5
\NR} [ L No Recovery 116.4-116.5' . 1
i 3 116.65' - Fracture or mechanical break, v 13_'55 'Start run R18 |
rough, undulating, open 1/8-1/4" [T c?r_“!er Sf Remﬂrlgsf; ??g 5
4 ) riling from .5-119.5% i
117.45' - Fracture or mechanical break, [T} medit?m drilling at 119.5-
- 2 20-30 deg, rough, undulating, open 1/4" T 121.5' ]
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ROCK CORE LOG

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

LOCATION : 1724113.8 N, 457731.4 E (NAD83)

ELEVATION : 41.9 ft (NAVD88)

DRILLING CONTRACTOR : Universal Engineering Sciences, Gainesville, FL; Driller: M. Boatright; Cathead Operator: M. Griffin

CORING METHOD AND EQUIPMENT : CME 550 S/N 186073, mud rotary, NQ tools, NW/HW casing

ORIENTATION : Vertical

WATER LEVELS : 2.0 ft bgs on 3/13/07 START : 3/13/2007 END : 3/22/2007 LOGGER : T. Stewart
> . DISCONTINUITIES o LITHOLOGY COMMENTS
SE od o]
92> Z5 ” DESCRIPTION 3
deg| zs% | o |k o ROCK TYPE, COLOR, SIZE AND DEPTH OF CASING,
ol | S:F | §1%9 = MINERALOGY, TEXTURE, FLUID LOSS, CORING RATE AND
I3 wk 5 a5 Q DEPTH, TYPE, ORIENTATION, ROUGHNESS, 8 WEATHERING, HARDNESS, SMOOTHNESS. CAVING ROD
FE & o g o S 2 x PLANARITY, INFILLING MATERIAL AND = AND ROCK MASS DROPS. TEST I?\;ESULTS ETC
42| guy | EW| THICKNESS, SURFACE STAINING, AND TIGHTNESS | & CHARACTERISTICS ' BT
R18-NQ 118.55' - Fracture, <10 deg, rough, | | | Limestone SC 4 collected at 117.5-
B 5ft | 82| 3 undulating, tight B T - 116.5-121.5' - very pale orange 118.6'
| 100% 119.0' - Mechanical break a | (10YR 8/2) from 116.5-119.8" and
120 119.2' - Fracture or mechanical break, [T Yellowish gray (SY 8/1) from
7811 3 horizontal, rough, planar, tight — — 119.8-121.5', flm_e to medium grained, —
| 119.35' - Bedding plane or mechanical break, | 1] strong HCl reaction, weak (R2), very
horizontal, rough, planar, open 1/8-1/4" fine well rounded grains, moderately R18: 5 minutes
B 3 , ) ) 4T} tohighly fossiliferous (casts, molds),
1215 121.05, 121 '2. - Bedding plane or mechanical gray staining from 116.5-117.0', trace
break (2), horizontal, rough, undulating, open 1T eliiptical cavities (1/2"x1/8") rimmed
B 1 1/4'1/8, . 11T with opaque secondary
t1_2r1]t~45 - Fracture, 40-50 deg, black staining, mineralization in center, coarse
N 19 appearance of rock due to micro
| 1 1|21 .6' -t!:rr?tcture or mechanical break, rough, _I_ fOZF;”S’ rock has a "chalk like" feel
planar, 1ig 121.5-126.3' - yellowish gray, (5Y
R19-NQ 122.2' - Fracture, 30 deg, rough, planar, . [~ 8/1), fine grained, strong HCI
i sft | 43 | 3 browr3|sh black staining, open 1/8" 111 reaction, weak (R2), tiny voids
96% 122.5' - Fracture or bedding plane, 20 deg, T (<1/16") up to 20% of surface, trace
T open 1/8-1/4" T elliptical cavities immed with white
125_ 12255, 123.5' - Fracture (2), hOriZOntal, _I_ Secondary mineralization, p00r|y ]
-831 "1 rough, planar, tight i
. 12%99; plfrg?:[hrlg horizontal, rough aa fossiliferous (cas:cs, few molds), trace
T -~ ) ) ) 7] [~ organics as very fine discontinuous - i
] 3 | undulating, open 1/8" _ E Raminations (<1116, 5.15% fine to R19: 7 minutes
1265 124.2' - Bedding plane or mechanical break, [T medium grained, medium gray (N5)
: NR}  horizontal, smooth, planar, open 1/8" 1+ particles 100% |  circulati
| 5 | 12455, 12465 - Bedding plane or - NoRecovery 12631265 6 10Ss of circulation
mechanical break (2), horizontal, smooth, T Limestone continues
— undulating, open 1/8" ) T 126.5-131.3' - yellowish gray (5Y 7/2)
| 2 125.25' - Bedding plane or mechanlgal break, from 126.5-129.7' and yellowish gray
horizontal, smooth, planar, open 1/8 (5Y 8/1) from 129.7-131.25', strong
ROONQ 125.55' - Bedding plane or mechanical brealﬁ, 4T} HCI reaction, weak (R2), moderately
| 5_ﬁ s | 2 horizontal, sm‘ooth, undulating, open 1/8-1_/ It to highly fossiliferous (casts, molds,
96% 125.8, 125.95' - Bedding plane or mechanical microforams), black staining on rock
- ° break (2), horizontal, rough, undulating, open T surface, 15-20% fine grained
130 1/8-1/4" medium gray (N5) particles, ve
-88.7] >101 " 126.65' - Mechanical break or bedding plane, [T thinly AN N
_ horizontal, smooth, planar, tight a n .
2 127.2' - Bedding plane, <10 deg, rough, [ 1| R20: 8 minutes
T undulating, tight 7] B
131.5 NR)] 127.45 - Bedding plane or mechanical break, 41l No Recovery 131.3-131.5" )
horizontal, rough, undulating, brown staining, |7  Limestone Start R21 at 14:42
] S| openitr2 131.5-134.1' - fine to medium SC-5 collected at 135.70-
E 127.95' - Fracture, <JO deg, rough, 4T} grained, strong HCI reaction, very 136.50'
undulating, open 1/4 weak (R1), bedding up to 1/2" thick,
N 5 128.15 - Mechanical break or fracture, 11 20% fine grained medium gray
horizontal, smooth, planar, tight | | inclusions
R21-NQ 128.8' - Bedding plane, horizontal, rough, [ 1]
N 5ft | 63| 4 planar, tight e .
| 100% 129.1, 129.13' - Bedding plane (2), 1 | 134.1-136.5 - fine to medium
135 horizontal, rough, planar, tight [T] 9rained, strong HCl reaction, very
9371 0| 12965 - Bedding plane, horizontal, rough,  —~ I ‘(’angl'ééRgg;S{‘;;’d ferately fossilferous —
o planar, open 1/4" ] B , Do v e
129.8' - Bedding plane, horizontal, rough, 134.25', 136.3-136.5' beds dipping at | R21: 10 minutes
B 0 undulating, open 1/2-3/4" JT1 7deg, trace voids with calcite infill up
136.5 130.15' - Bedding plane, horizontal, rough, ignt to 1/6"x1/16" (white infill color), rock
planar, open 1/2-3/4" color is alternating, laminated to Continued circulation loss
e 3 | 130.15-130.4' - Fracture zone, up to 1/2" core - T} thinly bedded yellowish gray (SY 7/2)
| fragments, brownish black staining on -] tolightolive gray (SY 5/2) from
fracture surface [T | 131.5-134.25, then yellowish gray
- >10| 130.75, 130.9' - Bedding plane or mechanical 4—} (5Y 7/2) to the end of core run
break, rough, undulating, open 1/4-3/8" [T
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PROJECT : Progress Energy Florida - COLA Investigation, Levy County Site

LOCATION : 1724113.8 N, 457731.4 E (NAD83)

ELEVATION : 41.9 ft (NAVD88)

DRILLING CONTRACTOR : Universal Engineering Sciences, Gainesville, FL; Driller: M. Boatright; Cathead Operator: M. Griffin

CORING METHOD AND EQUIPMENT : CME 550 S/N 186073, mud rotary, NQ tools, NW/HW casing

ORIENTATION : Vertical

WATER LEVELS : 2.0 ft bgs on 3/13/07 START : 3/13/2007 END : 3/22/2007 LOGGER : T. Stewart
gs lewar
> . DISCONTINUITIES o LITHOLOGY COMMENTS
SE o o)
ozZz>= = 7] DESCRIPTION -
ooz | ZEx | . |ue ) ROCK TYPE, COLOR, SIZE AND DEPTH OF CASING,
ol | S:F | §1%9 = MINERALOGY, TEXTURE, FLUID LOSS, CORING RATE AND
I3 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 I?\;ESULTS ETC
42| guy | EW| THICKNESS, SURFACE STAINING, AND TIGHTNESS | & CHARACTERISTICS ' BT
R22-NQ 131.55' - Bedding plane, horizontal, smooth, | [ | Limestone
B 5ft | 57 |>10]| undulating, tight — - 136.5-138.3' - dusky yellow, (5Y 6/4), 1
o .75, .8' - Bedding plane or mechanical | | fine grained, strong reaction, tiny i
90% 131.75, 131.8' - Beddi I hanical [ 1] fi ined, st HCI tion, ti
140 break, horizontal, smooth, planar, tight 1] voids up to 1/16" (spheroidal) over
987 4 132.15, 132.25, 132.55, 133.1' - Bedding — — 10% of surface, cavities up to 1/2"x1" —
o plane or mechanical break (4), horizontal, T | elongated and infilled with white |
1 rough, smooth, planar, tight minerals and medium gray R22: 12 minutes
B 133.3-133.4' - Fracture zone 4T} secondary minerals, up to 15% E
1415 NR 133.45, 133.65, 133.75, 134.0, 134.1' - i | medium grained, medium gray i
Bedding plane or mechanical break (5), [ 1] particles, dipping wavy laminations
- >10 horizontal, rough to smooth, planar, tight 11T near 138.0' B
136.6, 136.7' - Bedding plane or mechanical 138.3-139.6' - yellowish gray, (5Y
] break, horizontal, rou_gh, planar, tight 7/2), very fine grained, strong HCI 7]
. 0 137.2' - Fracture, horizontal, rough, planar, . L reaction, strong (R4), moderately E
open 1/4" [ T] fossiliferous (casts, molds), trace tiny
R23-NQ 137.65'_- Fracture, h?rizontal, rough, 'I' yoif:ls, reflg(_:tive very fine grains 7]
i 5f | 82 | 2 undulating, open 1/8 . - inside cavities and on broken ]
92% 138.3-138.85' - Fracture zone, 1"-1-1/2" surfaces, fossils up to 3/4"
T subrounded fragments 1+ 139.6-141.0' - light olive gray, (5Y T
145 | 0 139.4' - Fracture or mechanical break, —1 T} 5/2), strong HCl reaction, strong |
-103.1] ?ggzgnt'azl, rotugh, rtljnc_iulattinlg, tigh'tq, (R5) - 834), sthort (abou:t 3/8|")t
.6' - Fracture, horizontal, rough, ] - discontinuous vertical stress R23: 9 minutes T
. 0 undulating, open 1/2-3/4", orange staining 1T fractures, orange staining, i'rregular Circulation loss (100%) |
146.5 NR|] 140.0'- Fracture, horizontal, rough," |1 shaped cavities up to 1-1/2' has continues i
undul;atmg, black staining, open 1/8 1] N_o Recovery 141.0-141.5 About 75-100% water loss
_ 2 140_.3 - Fracture or mechanical break, i | Limestone ] during run, 1/4 bag, quick i
horizontal, rough, planar, open 1/8" [T | 141.5-144.0' - very light gray, (N8), gel in bentonite added to
N 140.4' - Fracture, 20-30 deg, rough, ] - mild to strong HCI reaction, weak to mud ]
i undulating, open 1/4-1/2" medium strong (R2 to R3), thinly Powd "chalk like" feel ]
2 140.9' - Fracture, horizontal, rough, bedded to laminated, voids up to 0\?:; ueprg’ercintaervéle e
R24-NQ undulating, open 1/2-1" 11} 1/16" diameter over 10% of surface, translucent second’ary b
i 5f | 68 | 0 141.5-141.65' - Fracture zone, subangular 1t with very weak (R1) zones that are mineralization in center ]
fragments up to 3/4" fractured, trace cavities up to 1/2" y
88% ; . h ’ ; . coarse appearance of rock
N 141.85' - Bedding plane or mechanical break, | T |- diameter, organic content in very due to microfossils 1
150 | =10 horizontal weak zones of rock 143.96-144.0', ]
-108.1 143.85' - Bedding plane or mechanical break, | I | organic odor
B horizontal, rough, planar, open 1/4" E - 144.0-146.1' - yellowish gray, (5Y . ) 1
i >10 143.95‘_- Fracture, 69-_70 deg, rough, _I_ |8|i1 } strcz’ng HfCI |re;ict_ion, cl?lalk R24: 6 minutes i
1515 NR undulating, black staining, op‘en i _I_ ike/powdery feel, orlzon_ta y |
146.65, 146.8, 148.4, 148.35' - Bedding plane bedded, white and yellowish gray Start at 16:05 added
i 2 or mechanical break (4), horizontal, rough, [T ] matrix, texture gradually changes a ka | -5 added more i
planar, tight from medium to fine grained gt_nc Igte'. | g
e 149' - Mechanical break 4T} downward with depth |_rcuda on boss (mud was E
3 150.1" - Fracture, 80 deg, rough, undulating, T No Recovery 146.1-146.5' mixed as above)
N tight ] |~ Limestone T
150.25' - Mechanical break or fracture, 11T 146.5-148.6' - yellowish gray, (5Y B
R25-NQ horizontal, open 1/4" 1/2), mottled in Hue 5Y colors, thinly
7 8%5 73| 1| 150.45-150.9' - Fracture zone, 1-1/2" bedded T
. ° fragments . L 148.6-150.9' - light olive gray, (5Y .
155 151.55, 151.65' - Bedding plane (2), [T 5/2), very fine grained, moderate to
11311 1 horizontal, rough, undulating, tight, organics I_ strong HCI reaction, weak to medium ]
E on fracture surfaces . L strong (R2 to R3), powdery/"chalk . ]
NR 152.75, 152.85' - Fracture (2), horizontal, ] like" feel over upper interval, dense R25: 7 minutes
T rough, undulating, open 1/8-1/4" 7] - limestone mottled with gray stains ]
156.5 152.85' - Fracture, horizontal, rough, J T} overlower interval, elongated cavity |
undulating, open 1/4" 2" long at 150.0', no infill
N 1 154.1' - Bedding plane or mechanical break ]I~ No Recovery 150.9-151.5' ]
| 155.05' - Bedding plane, 7 deg, smooth, i n i
1 planar, open 1/4" [T
T 156.8' - Bedding plane, horizontal 'I' 7
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PROJECT : Progress Energy Florida - COLA Investigation, Levy County Site

LOCATION : 1724113.8 N, 457731.4 E (NAD83)

ELEVATION : 41.9 ft (NAVD88)

DRILLING CONTRACTOR : Universal Engineering Sciences, Gainesville, FL; Driller: M. Boatright; Cathead Operator: M. Griffin

CORING METHOD AND EQUIPMENT : CME 550 S/N 186073, mud rotary, NQ tools, NW/HW casing

ORIENTATION : Vertical

WATER LEVELS : 2.0 ft bgs on 3/13/07 START : 3/13/2007 END : 3/22/2007 LOGGER : T. Stewart
. DISCONTINUITIES o LITHOLOGY COMMENTS
52| of » DESCRIPTION =
os3| Z<x | o |4 ) ROCK TYPE, COLOR, SIZE AND DEPTH OF CASING,
@oF | Zry | €38 3 MINERALOGY, TEXTURE, FLUID LOSS, CORING RATE AND
Tl < wk 8 a5 Q DEPTH, TYPE, ORIENTATION, ROUGHNESS, 8 WEATHERING, HARDNESS, SMOOTHNESS. CAVING ROD
Fea| =2 e PLANARITY, INFILLING MATERIAL AND ;
gzu | 329 | o |25 ’ = AND ROCK MASS DROPS, TEST RESULTS, ETC
ki oYy x | ZY| THICKNESS, SURFACE STAINING, AND TIGHTNESS | 5 CHARACTERISTICS ’ ’ .
R26-NQ 157.8" - Fracture, 70-80 deg, rough, | [ | Limestone Last core run of 3/21/07
B 5ft | 10 undulating, black staining, tight — - 151.5-155.5' - Same as 148.6-150.9' 80' of 3" NW in hole 1
i 28% a [ 1] | except thinly bedded to laminated 20" of 6" casing in hole ]
160 NR T Driller's Remarks: Expects
1187 — — 151.5-152.8" and 154.0-155.0' light to be in void space from —
o [T | olive gray, (5Y 5/2), moderate to approximately 158.0' down |
strong HCI reaction, organic (possible karst/cavity)
- 4T} Iaminations, gray staining of rock at Rock has "chalk like" E
161.5 152.8', 5-10% cavities up to 3/4" texture
Tt spherical and infilled with white R26: 2 minutes T
B NR 11T minerals, trace up to 10% shell 08:16 Begin drilling on g
fragments, black wavy laminae 3/22/07- water level 1.5'
N (organic) at base of core, gradually below ground surface T
. N/A . L | changes texture twice from coarse to !— 08:44 Start R27-NQ; E
| R27-NQ 1 || fine grained with depth bottom of hole at 160.7" i
451 | 7 | | I'| No Recovery 155.5-156.5' ['| Driller's Remarks: Still no
i 73% >10 Limestone circulation ]
[T 1 156.5-157.9' - yellowish gray, (5 || | Driller's Remarks: Run is
T 'I' 8/1), fine grained, strong HCI 0.5' short, he can feel the T
165 | >10 ] L1l reaction, weak (R2), tiny spherical loose material from the ]
-123.1 [T ] || voids (micro forams) up to 20-30%, above void that is
T 7] [~ || trace of elongated cavities, rimmed apparently lodged at top of ]
166.0 0 [ T] ||with secondary mineralization, up to run and is not allowing for |
_ 10% fine grained orange and black further advancement
1 3 | 166.3 166.4, 166.65 - Bedding plane (3), L} |ivarticles R27-NQisa 4.5 run. Sand
| q%’gPt';]t_ak rough, undulating, organic infill 47} |No Recovery 157.9-162.7 is observed around the i
ic - - .
- a | 1671,1675 167.7, 167.95 - Bedding plane  F- |Gy o S Sand With Gravel pulled core: Pole tagged |
(4), horizontal, smooth, planar, tight 162.7-163.4' - medium gray to Driller's Remarks: Mixesa |
R28-NQ medium dark gray, (N5 to N4), wet, thick batch of mud
. 5t | 50 [>10 T+ |nonplastic, strong HCI reaction, R27: 13 minutes b
100% _I_ 30-40% very fine to fine black Driller's Remarks: Steady |
168.98-169.33' - Fracture zone [T |particles, gravel-sized fossil drilling through run,
N 0 , - [fragments up to 1/2" diameter continued circulation loss 1
170 | — T} |Cimestone Fragments (100%), mix 1/4 bag —
-128.1 170.02' - Bedding plane, horizontal, rough, 163.4-164.0' - angular limestone bentonite to mud tub
B >10] undulating, organic infill 1/16" 1T} ragments R28: 5 minutes R
171.0 170.07-170.4' - Fracture zone, organic 4T} Limestone ]
| ) ha%'%?teg rock ) i 164.0-166.0' - medium gray to i
.6' - Fracture, vertical, rough, undulating, T medium dark gray, (N5 to N4), fine
i tight i B : . SN i
170.78' - Bedding plane, horizontal, rough, [T} ?'532';1 et? édsé:aodnﬁr:i (_:‘Csltgﬁzcttll%nc’e%eoai‘gs
7 4 | undulating, tight . T upto 1/16™x1/16" ' ]
170.93' - Bedding plane or mechanical break, _I_ Limestone |
R29-NQ <10 deg, rough, undulating, tight 166.0-171.0' - light olive gray, (5Y
- 5f | 42| 5 171.27, 171.9' - Bedding plane or mechanical 5/2)' stroné HCI reaction strc;ng E
98% break', horizontal, rough, undulating, tight 11l (R45 voids up to 1/16"x1’/16" |
| lzgiﬂa;ir':ra(t:itur:?: 70-80 deg, rough, 1 spherical cover 15-20% of surface, i
5 17232 % gt 70-80 d h trace medium gray (N5) inclusions up
175 | -o2 - Fracture, 70-60 deg, rough, — T} to 1/2'x1/8" at 166.3', wavy horizontal _ —
-133.1 3 #;glﬂ?t'r;g’ t'?ht hanical break laminations from 166.0-166.6' R29: 10 minutes
B 4" - Fracture or mechanical break, . . g
176.0 horizontal, rough, undulating, tight _J—_ ;Zgé%gvzgr.\%ut%vz?an\:? l?:dL?r?QO 171.0 i
NRJ] 172.55'- Bedding plane, <10 deg, rough, [T] No Recovery 175.9-176.0' 100% circulation loss, mix
E >10| planar, open 1/8" ) 41 1/4 bag bentonite to mud E
173.08' - Bedding plane, horizontal, rough, [T | tub
T undulating, open 1/8" ] B T
- 0 173.35' - Bedding plane, horizontal, rough, [ 1] i
undulating, open 1/8" T SC-6 'collected at 177.0-
R30-NQ ] 178.2
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PROJECT : Progress Energy Florida - COLA Investigation, Levy County Site

LOCATION : 1724113.8 N, 457731.4 E (NAD83)

ELEVATION : 41.9 ft (NAVD88)

DRILLING CONTRACTOR : Universal Engineering Sciences, Gainesville, FL; Driller: M. Boatright; Cathead Operator: M. Griffin

CORING METHOD AND EQUIPMENT : CME 550 S/N 186073, mud rotary, NQ tools, NW/HW casing

ORIENTATION : Vertical

WATER LEVELS : 2.0 ft bgs on 3/13/07 START : 3/13/2007 END : 3/22/2007 LOGGER : T. Stewart
> . DISCONTINUITIES o LITHOLOGY COMMENTS
o a¥ o
%= 25 0 DESCRIPTION 2
a2z | zZz | _ |8 o ROCK TYPE, COLOR, SIZE AND DEPTH OF CASING,
ol | S:F | §1%9 = MINERALOGY, TEXTURE, FLUID LOSS, CORING RATE AND
I3 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 ' BT
b? 40 [>10 173.60, 173.65, 173.8' - Bedding plane (3), | [ | Limestone
B 84% <10 deg, rough, undulating, organic infill, —I— 176.0-180.2" - light olive gray, (5Y 1
i open 1/8" a | 5/2), moderate to strong HCI ]
180 5 174.12' - Bedding plane, <10 deg, rough, T reaction, weak to medium strong (R2
1387] planar, open 1/16-1/8" — — to R3), trace cavities up to 3/8" R30: 9 minut —
7 174.22,174.5,174.9, 174.97, 175.2" - T elongated, tiny voids up to 1/16" over - ¥ minutes )
NR Bedding plane (5), horizontal, rough, 10-15% of surface, trace organics as
181.0 undulating, open 1/2" EENE wavy laminations <1/16" thick from g
| 5 175.75, 175.8' - Bedding plane (2), 1 179.0-180.2' i
horizontal, rough, planar, open 1/8" No Recovery 180.2-181.0°
- 177.0' - Fracture or mechanical break, 11T Limestone B
4 horizontal, rough, undulating, brownish black 181.0-185.9' - yellowish gray, (5Y
N staining, open 1/4" 7/2), moderate to strong HCI T
178.2' - Bedding plane or mechanical break, L reaction, weak to medium strong (R2 ]
R351_f,t\‘Q | 3 horizontal, rough, planar, top of fractured [ T] to R3), medium to lightly fossiliferous
N zone ] [~ (molds, casts), tiny voids up to ]
% 178.7' - Bedding plane or mechanical break, | [T | 1/8"x1/8" over 25-35% of surface, i
98
| 5 <10 deg, roulgh, planar, organic infill 1/16" innk trace cavities with medium gray (N5) i
185 179.0,179.2' - Beddl_ng p_lane (2) 8-10 deg, sec”ondary mln_eral infill, fo_ssﬂs up ‘t'o
1457] rough, planar, organic |_nf|II 1/16 T+ 1/. . wavy laminated bedding 1/16_ ) . ]
: 179.45, 179.55' - Bedding plane (2), 8-10 thick at 187.3", yellowish gray matrix R31: 10 minutes
T 186.0 4 deg, rough, planar, open 1/16-1/8" 1 mottling at 183.0" T
. 179.75' - Bedding plane or mechanical break, | n , i
N1T) 5-10 deg, rough, undulating, open 1/4", [ 1] Ei(:nzz:::r:,:ry 185.9-186.0
4 S : ; ] B i
be_ddmg contact brown, more organic layered T1 186.0.1903 - dusky yellow to light
i unit underneath | L olive b 5Y 6/4 10 5Y 5/6). fi ]
181.25' - Bedding plane, 5-10 deg, rough, T olve 50""”'(1( gHto H)é|me
. >10| undulating, organic infill 1/16" 1 F gralr:_e » Mo ekr? e ods_ rongt R2 h
181.65, 181.75' - Bedding plane (2), reaction, weak to mediurm strong ( i
R32-NQ horizontal, rough, undulating, tight 300 50)(;/V°'f S lrlfp 0 T over
B 5f | 13 [>10 181.85' - Fracture or mechanical break, SHES 5 3 ilif o OF Su aclg, p01(g)1l5°/ 1
| 86% 80-90 deg, rough, undulating, tight it ossiliterous (hmort ?3)/8 Tiore i
181.95' - Fracture or mechanical break, grgan'(;is as s to I( ) )t d at 189.8'
B >10| 40-50 deg, rough, undulating, tight 11F !Ecob” '”“°”|T o ahm'“a 653 oy E
190 | 182.2' - Fracture, 75-85 deg, rough, f5| a_h?ve ve OW'lz grayt( ). ]
-148.1 undulating, tight _ 1| fossiliferous (molds, cas S)I R32: 8 minutes
— NR 182.4' - Fracture or mechanical break, - - No Recovery 190.3-191.0 E
191.0 horizontal, rough, undulating, open 1/2-3/4" _I_ i
182.75' - Fracture, horizontal, rough, [T Limestone Appearance is "chalk like"
— >10| undulating, tight to open 1/4" 1 - 191.0-192.3' - yellowish gray, (5Y h
| 182.9' - Fracture or mechanical break, 10-20 [ T |1 7/2), very fine grained, strong HCI |
deg, rough, planar, tight reaction, weak (R2), voids are micro
e >10 183.25' - Fracture or mechanical break, 4T} forams and micro form molds up to 1
10-15 deg, rough, planar, open 1/16" =1 1/8"-1/4" over 20-25% of surface |
R33-NQ 183.8, 183.9' - Fracture or mechanical break 192.3-192.8' - light olive gray, (5Y
4 5f | 0 (2), 5-10 deg, rough, undulating, 183.8' open 11T 5/6), fine grained, mild to moderate R
36% 1/8", 183.9' open 1/16", black staining HCl reaction, very weak (R1), sharp |
184.1' - Bedding plane, horizontal, rough, change from 192.3-192.4'
4 NR| undulating, tight - - No Recovery 192.8-196.0' E
195 184.4' - Bedding plane, 5-10 deg, smooth, [T
-1531] undulating, open 1/8" | T [ R33: 4 minutes ]
. 184.55' - Bedding plane or mechanical break, - L ]
196.0 5-10 deg, rough, undulating, tight T
184.8, 184.81' - Bedding plane or mechanical 7 |~ Limestone T
. >10| break (2), 0-5 deg, smooth, undulating, tight 1T} 196.0-198.85' - yellowish gray, (5Y |
1 184.9' - Bedding plane or mechanical break, | 1 7/2) very fine to fine grained, strong )
5-10 deg, rough, planar, tight LT HCl'reaction, medium strong (R3),
4 >10| 185.2'- Bedding plane or mechanical brealf, 11T trace voids, up to 10% very fine to |
1853 Bedding planc or mechorical broak, || " Plack partces in matix .
3'- i i )
R34-NQ 60-70 deg. rough. undulating tight [ L
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PROJECT : Progress Energy Florida - COLA Investigation, Levy County Site

LOCATION : 1724113.8 N, 457731.4 E (NAD83)

ELEVATION : 41.9 ft (NAVD88)

DRILLING CONTRACTOR : Universal Engineering Sciences, Gainesville, FL; Driller: M. Boatright; Cathead Operator: M. Griffin

CORING METHOD AND EQUIPMENT : CME 550 S/N 186073, mud rotary, NQ tools, NW/HW casing

ORIENTATION : Vertical

WATER LEVELS : 2.0 ft bgs on 3/13/07 START : 3/13/2007 END : 3/22/2007 LOGGER : T. Stewart
. DISCONTINUITIES LITHOLOGY COMMENTS
32E =R DESCRIPTION g
= Zz (%] ]
a%z| zZz | _ |8 o ROCK TYPE, COLOR, SIZE AND DEPTH OF CASING,
@oF | zrd | € |38 2 MINERALOGY, TEXTURE, FLUID LOSS, CORING RATE AND
I3 wk 8 =15 Q DEPTH, TYPE, ORIENTATION, ROUGHNESS, 8 WEATHERING, HARDNESS, SMOOTHNESS. CAVING ROD
b & 74 2 O S 2 o PLANARITY, INFILLING MATERIAL AND = AND ROCK MASS DROPS. TEST IR;ESULTS ETC
W2z | SWZ | g |EE| THICKNESS, SURFACE STAINING, AND TIGHTNESS | 3; CHARACTERISTICS ' E
S it 1S =101 185.5" - Bedding plane or mechanical break, [ [ |
E 80% rough, undulating, open 1/2-3/4" T Limestone h
i 1 185.6' - Bedding plane or mechanical break, | | 198.85-200.0' - dusky yellow, (5Y SC-7 collected at 198.85- ]
200 rough, undulating, tight to open 1/16" T 6/4), mild to moderate HCI reaction, 199.8' '
1587 186.0' - Bedding plane or mechanical break, — — weak (R2), 60-70% tiny voids up to R34: 8 minutes —
o NR <10 deg, black staining or organic bedding [ T |1 1/8" (spherical), poorly fossiliferous : ]
201.0 planes — (molds), 20% fine to medium grained Final core run end at 12:19

190.0" - Fracture zone

196.35, 196.45, 196.7' - Bedding plane or
mechanical break (3), rough, planar, tight
198.85' - Bedding plane, 5-10 deg, smooth, s
planar, organics on surface

199.8' - Fracture or mechanical break,
horizontal, rough, undulating, open 1/2" .

staining near bottom

black particles, brownish black
_\No Recovery 200.0-201.0'

r

- Bottom of Boring at 201.0 ft bgs on
3/22/2007

Ending borehole 1
construction 20' of 6"
diameter casing, 80' of 3"
diameter NW casing
203.0' NQ coring assembly
Measured total depth at
200.0' below ground
surface

: ep
measured at 177.0' then B
148.0" after abandonment
3/23/07 08:13 Water level
at 0.75' below ground
surface

Abandonment completion
on 3/23/07 at 15:50 .
47 bags of Portland
cement type I/ll, 92 bags of
Type Gel, 2 bags of Sure ]
Plug bentonite, one 50Ib
bag of 3/8" bentonite chips,
one 50Ib bag of Quick Gel |
used for borehole
abandonment
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‘ CH2MHILL

PROJECT NUMBER:

338884.FL

BORING NUMBER:

A-10 SHEET 1 OF 12

SOIL BORING LOG

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

LOCATION : 1724149.3 N, 457766.2 E (NAD83)

ELEVATION : 42.2 ft (NAVD88)

DRILLING CONTRACTOR : Universal Engineering Sciences, Gainesville, FL; Driller: M. Boatright; Cathead Operator: M. Griffin

DRILLING METHOD AND EQUIPMENT : CME 550 S/N 186073, mud rotary, cathead, AWJ rods, 2-7/8 tri-cone bit

ORIENTATION : Vertical

WATER LEVELS : 1.0 ft bgs on 03/10/07 START : 2/25/2007 END : 3/11/2007 LOGGER : C. LeBlanc, T. Stewart, C. Wallestad
STANDARD SOIL DESCRIPTION o COMMENTS
zog PENETRATION o]
B SAMPLE INTERVAL (ft) TEST RESULTS 3
Ywo RECOVERY (ft) SOIL NAME, USCS GROUP SYMBOL, COLOR, =] DEPTH OF CASING, DRILLING RATE,
g e MOISTURE CONTENT, RELATIVE DENSITY OR 9 DRILLING FLUID LOSS, TESTS, AND
= & #TYPE 6"-6"-6" CONSISTENCY, SOIL STRUCTURE, MINERALOGY E INSTRUMENTATION
aam (N) n
422
] h C. Sump and T. Stewart also logged part of
N , boring A-10
5 5.0
37.2 Poorly Graded Sand With Silt (SP-SM) | i 1] Driller's Remark: Hard 5-13.5'
B 3.36-50/2 5.0-5.5' - dusky yellow, (5Y 6/4), moist, very dense, L
i 0.8 | SS-1 (86/8") very fine to fine grained, no HCl reaction, 10% ]
65 nonplastic fines
- Limestone Fragments 7]
i 5.5-5.8' - very light gray, (N8), moist, very fine |
grained, mild HCI reaction, some orange staining
10 10.0
32.2 Silt (ML)
B 14 Ss-2 8-18-50/5 10.0-11.4' - grayish yellow, (5Y 8/4), wet, very dense,
4 ’ i (68/11") very fine grained, nonplastic, very rapid dilatancy,
11.4 moderate to strong HCI reaction, 10-15% sand
B material, slightly indurated 1" layers throughout =
7] h Driller's Remark: Softened at 13.5-15'
15 15.0
27.2 Silt With Sand And Limestone Fragments (ML)
B 18-29-35 15.0-16.5' - grayish yellow, (5Y 8/4), wet, fine to E
| 15 [ 8S-3 (64) coarse grained, nonplastic, very rapid dilatancy, i
165 moderate HCI reaction, 20-25% fine to coarse
: sand-sized, 10% fine gravel-sized carbonate material
20
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PROJECT NUMBER: BORING NUMBER:

‘ 338884.FL A-10 SHEET 2 OF 12
CH2MHILL
SOIL BORING LOG

PROJECT : Progress Energy Florida - COLA Investigation, Levy County Site LOCATION : 1724149.3 N, 457766.2 E (NAD83)

ELEVATION : 42.2 ft (NAVD88) DRILLING CONTRACTOR : Universal Engineering Sciences, Gainesville, FL; Driller: M. Boatright; Cathead Operator: M. Griffin
DRILLING METHOD AND EQUIPMENT : CME 550 S/N 186073, mud rotary, cathead, AWJ rods, 2-7/8 tri-cone bit ORIENTATION : Vertical
WATER LEVELS : 1.0 ft bgs on 03/10/07 START : 2/25/2007 END : 3/11/2007 LOGGER : C. LeBlanc, T. Stewart, C. Wallestad
R STANDARD SOIL DESCRIPTION o COMMENTS
Z2€ [ sAMPLE INTERVAL () PENETRATION Q
Sz TEST RESULTS >
Ywo RECOVERY (ft SOIL NAME, USCS GROUP SYMBOL, COLOR, =] DEPTH OF CASING, DRILLING RATE,
g e MOISTURE CONTENT, RELATIVE DENSITY OR 9 DRILLING FLUID LOSS, TESTS, AND
= & #TYPE 6"-6"-6" CONSISTENCY, SOIL STRUCTURE, MINERALOGY E INSTRUMENTATION
aam (N) n
222 | 20.0 Silt With Sand (ML) L
B 18-29-50/5 20.0-20.2' - Same as 15.0-16.5' except except one 1
i 0.2 | sS4 (79/11") 1/2" gravel-sized carbonate fragment. ]
21.5 .
25 25.0
172125301 | SS5 50/3 Silty Sand (SM) =
B (50/3") 25.0-25.1' - dusky yellow, (5Y 6/4), wet, very dense, -
i fine to coarse grained, mild to moderate HCI reaction,
sand-sized carbonate material, 30% fines
30 30.0
12.2 [ _30.3 0.3 | SS-6 50/4 Silty Sand (SM) [IT] Sample SS-6 has the appearance of
B (50/4") 30.0-30.3' - dark yellowish orange, (10YR 6/6), moist, [ extremely weak limestone.
| very dense, fine to coarse grained, moderate HCI
reaction, 25% silt-sized grains, carbonate material
35 320
7.2 9.2 0.2 ) SS-7 50/2 Limestone Fragments I
B (50/2") 35.0-35.2' - moderate yellowish brown, (10YR 5/4), E
| fine to coarse grained, mild to moderate HCI reaction,
gravel fine to coarse to 1", fossiliferous
40
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‘ CH2MHILL

PROJECT NUMBER:

338884.FL

BORING NUMBER:
A-10 SHEET 3 OF 12

SOIL BORING LOG

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

LOCATION : 1724149.3 N, 457766.2 E (NAD83)

ELEVATION : 42.2 ft (NAVD88)

DRILLING CONTRACTOR : Universal Engineering Sciences, Gainesville, FL; Driller: M. Boatright; Cathead Operator: M. Griffin

DRILLING METHOD AND EQUIPMENT : CME 550 S/N 186073, mud rotary, cathead, AWJ rods, 2-7/8 tri-cone bit

ORIENTATION : Vertical

WATER LEVELS : 1.0 ft bgs on 03/

DEPTH BELOW
SURFACE AND
ELEVATION (ft)

SAMPLE INTERVAL (ft)

0/07 START : 2/25/2007 END : 3/11/2007 LOGGER : C. LeBlanc, T. Stewart, C. Wallestad
STANDARD SOIL DESCRIPTION COMMENTS
PENETRATION

TEST RESULTS

SOIL NAME, USCS GROUP SYMBOL, COLOR,

DEPTH OF CASING, DRILLING RATE,

SYMBOLIC LOG |O

RECOVERY () MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND
#TYPE 6"-6"-6" CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION
(N)
2.2 40.0 Sandy Silt (SM)
B 31-47-45 40.0-41.3' - moderate yellowish brown, (10YR 5/4), 1
i 1.3 SS-8 (92) moist to wet, hard, mild to moderate HCI reaction, ]
M5 49% sand and gravel, 10-15% fines, carbonate
- materials ]
45 45.0
-2.8 0.8 SS9 40-50/3 Silty Sand (SM)
1 458 : ) (90/9") 45.0-45.75' - Same as 40.0-41.3' except trace 1
i gravel-sized rock fragments ]
50 50.0
-78 | 504 0.1 |SS-10 50/4.5 Limestone Fragments With Silty Sand i
— (50/4.5") 50.0-50.1' - pale yellowish brown, (10YR 6/2), mildto [
i moderate HCI reaction, silty sand (SM) cuttings, silty | |
sand is same as 45.0-45.75', fossiliferous
55 55.0
-12.8 |_55.3 0.1 [ SS-11 50/3 Limestone Fragments i
— (50/3") 55.0-55.1' - Same as 50.0-50.1" /—
60
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‘ CH2MHILL

PROJECT NUMBER:

338884.FL

BORING NUMBER:

A-10

SHEET 4 OF 12

SOIL BORING LOG

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

LOCATION : 1724149.3 N, 457766.2 E (NAD83)

ELEVATION : 42.2 ft (NAVD88)

DRILLING CONTRACTOR : Universal Engineering Sciences, Gainesville, FL; Driller: M. Boatright; Cathead Operator: M. Griffin

DRILLING METHOD AND EQUIPMENT : CME 550 S/N 186073, mud rotary, cathead, AWJ rods, 2-7/8 tri-cone bit

ORIENTATION : Vertical

WATER LEVELS : 1.0 ft bgs on 03/10/07 START : 2/25/2007. END : 3/11/2007 LOGGER : C. LeBlanc, T. Stewart, C. Wallestad
o STANDARD SOIL DESCRIPTION o COMMENTS
= PENETRATION o]
S Z S | SAMPLE INTERVAL (f) TEST RESULTS 3
Ywo RECOVERY (ft SOIL NAME, USCS GROUP SYMBOL, COLOR, =] DEPTH OF CASING, DRILLING RATE,
g e MOISTURE CONTENT, RELATIVE DENSITY OR 9 DRILLING FLUID LOSS, TESTS, AND
= & #TYPE 6"-6"-6" CONSISTENCY, SOIL STRUCTURE, MINERALOGY E INSTRUMENTATION
aam (N) &
-17.8 [ 60.0 0.1 ASS-12 50/1 Limestone Fragments i
B (50/1") 60.0-60.1' - light olive gray, (5Y 5/2), mild to moderate |
i HCI reaction ]
61.5-62.0' Heavy chatter, drill time increases,
B - cuttings show weak limestone fragments,
62.0 i 1 light olive gray, (5Y 5/2), finish soil drilling at
621 0.0 ASS-13, 50/1 Limestone Fragments 62", switch to rock coring, see rock core log
4 (50/1") 62.0-62.1' - light olive gray, (5Y 5/2), moderate HCI ]
reaction, weak (R2)
N Begin Rock Coring at 62.0 ft bgs ]
. See the next sheet for the rock core log .
65_ | ]
-22.8
70_| ]
-27.8
75_| ]
-32.8
80
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PROJECT NUMBER: BORING NUMBER:

‘ 338884.FL A-10 SHEET 5 OF 12
CH2MHILL
ROCK CORE LOG

PROJECT : Progress Energy Florida - COLA Investigation, Levy County Site  LOCATION : 1724149.3 N, 457766.2 E (NAD83)

ELEVATION : 42.2 ft (NAVD88) DRILLING CONTRACTOR : Universal Engineering Sciences, Gainesville, FL; Driller: M. Boatright; Cathead Operator: M. Griffin
CORING METHOD AND EQUIPMENT : CME 550 S/N 186073, mud rotary, NQ tools, NW casing ORIENTATION : Vertical
WATER LEVELS : 1.0 ft bgs on 03/10/07 START : 2/25/2007 END : 3/11/2007 LOGGER : C. LeBlanc, T. Stewart, C. Wallestad
. DISCONTINUITIES LITHOLOGY COMMENTS
32E ot ” DESCRIPTION 8
os3| Z<x | o |4 ) ROCK TYPE, COLOR, SIZE AND DEPTH OF CASING,
2oe | 2zd | € (38 a MINERALOGY, TEXTURE, FLUID LOSS, CORING RATE AND
EEE| BBo |2 |CE| Crmgrmonmmuowtoemes 18| weemcammiess | ToloomNeeing oD
LEw | &28 | o 2% ’ s AND ROCK MASS DROPS, TEST RESULTS, ETC.
Y] oYy x | £/ | THICKNESS, SURFACE STAINING, AND TIGHTNESS | 7 CHARACTERISTICS
62.0 NA | 62.0-62.5' - Fracture zone or mechanical | | Silt (ML)
B break, rough, rock fragments, irregular 62.0-62.5' - moderate yellowish C.S begins logdi i
| >10]  fractures -\ brown, (10YR 5/4), moderate to oo P oegnslogangat |
62.9' - Fracture, rough, undulating [T strong HCI reaction, silt with very fine )
b >10]  63.4' - Fracture, rough, undulating 1 - \sand, (20-25%) carbonate material B
63.4-64.0' - Fracture zone, rough, irregular _I_ Limestone ]
R1-NQ fractures T 62.5-63.5' - light olive gray, (5Y 5/2),
N 5ft | 36| 1 64.0' - Fracture, horizontal, smooth, planar moderate HCI reaction, weak to T
65_ | 68% _IT1 medium strong (R2 to R3), voids to ]
-22.8 1 65.0" - Fracture, horizontal, rough, undulating 1/16" over 10-15% of surface Driller's remark: Soft 65.0-
E 65.1' - Fracture, 70 deg, rough, undulating 11} 63.5-64.0'- Same as 62.5-63.5' 66.0' B
i 65.4' - Fracture, horizontal, rough, undulating | | except except weaker and friable ]
NR [ T 64.0-65.4' - Same as 62.5-63.5' R1: 3 minutes
B T except weak (R2), except voids 1
67.0 a | 1/4"-3/8" over 1-2% of surface (fossil ]
67.0, 67.1, 67.9, 68.6, 68.8, 68.9' - Fractures [T molds), some infilling
N 3 (6), horizontal, rough, undulating to planar — - No Recovery 65.4-67.0' E
| | T] Limestone i
67.0-68.6' - dusky yellow, (5Y 6/4),
i 3 I Tl 15:25% voids (1/16"-1/8") over -
it surface, few larger voids (fossil i
R2-NQ 69.0-69.1' - Fracture zone, rock fragments molds), trace dark gray crystals trace
E 5ft | 62 | 2 69.1' - Bedding plane, horizontal, smoothto [ [ |- clear recrystallized calcite, subhedral SC-1 collected at 69.35- B
70| 94% rough, stepped || toeuhedralin voids 70.22' |
278 69.3' - Bedding plane, horizontal, smooth to [T~ 68.6-69.3' - grayish yellow, (5Y 8/4),
B rough, undulating to stepped - - moderate to strong HCI reaction, B
i 2 | 702,706 - Mechanical break (2), 10 deg, || extremely weak to very weak (RO to |
rough, undulating to planar 1] R finely laminated ) R2: 5 minutes
7] 71.4,71.7' - Fractures (2), horizontal, rough, |__| 69.3-71.7' - yellowish gray to light T
72.0 NR| stepped olive gray, (5Y 7/2 to 5Y 5/2), i
moderate HCI reaction, weak to
- 3 72.3' - Fracture, 10 deg, rough, undulating, =~ L} medium strong (R2 to R3), 10-15% .
irregular fractures voids (up to 1/16") over surface, few
7] 72.4-73.6' - Fracture zone, 70-85 deg, rough, | [T} variably spaced larger voids/cavities h
- 3 undulating, intersecting high angle fracture 1t (fossil molds up to 3/8"), fine (1/16") -
set, few surface pyrite coatings clear subhedral to euhedral
R3-NQ 3 73.9' - Fracture or mechanical break, [ T | carbonate crystals in few void spaces ]
- 5f | 52 horizontal, rough, undulating n No Recovery 71.7-72.0° J
75 94% 74.4" - Fracture, horizontal, rough, stepped, Limestone
328 undulating parting, black finely laminated ] 72.0-74.4' - dusky yellow, (5Y 6/4), ]
i NA organic layer | very fine to fine grained, strong HCI ]
74.41' - Fracture, rough, clay infilling, reaction, weak to medium strong (R2
N fractures with light olive gray (5Y 5/2) silty 1 to R3), voids (1/32"-1/16") variable R3: 8 minutes 7
i 2 clay infilling on surface J T || density across surface ranging from ’— ’ ]
770 NR| 74.9 - Fracture, rough, dark brown/black [ ] ||15-25% in zones, few larger .
NA Coating on surface, organics_ pyrite .e, void/cavities, (fo_ssn_molds), very fine, ’_ h
_ 76.3-76.7" - Fractures (2), smooth .. | [plack, wavy laminations i
2 | 77.0-77.5' - Fracture zone [ L] siit (mD) ’_
N 77.5, 77.55' - Fractures (2), horizontal, rough, 'I' 74.4-76.3' - very light gray, (N8), 1
i 3 irregular fractures ] ||| strong HCI reaction, very weak (R1), ]
78.3-78.6' - Fractures (2), 60 deg, rough, [ T | ||5% limestone clasts up to 3/8", sub
R4-NQ undulating, tight, partially healed fractures, ] - || rounded to rounded, light olive gray ]
| 5 | 15 |>10]| fine black speckled staining [T ||(5Y5/2), laminated zone with light i
80 94% 78.8-79.3' - Fracture zone, 60-90 deg, rough, gray consolidated silt fragments up to|
378 undulating, multiple high angle fractures, — T lore” —
B 3 open to tight, dark gray-black speckled It Limestone |
%aigi?g 4 - Fract . . 76.3-76.7' - Same as 72.0-74.4'
B .3-79.4' - Fracture zone, rock fragments 473 |INo Recovery 76.7-77.0' . h 1
) 2 | 804,806,808, 81.1' - Fractures (4), rough, LI Y R4: 9 minutes |
820 NR planar, irregular ]
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‘ CH2MHILL

PROJECT NUMBER:

338884.FL

BORING NUMBER:

A-10

SHEET 6 OF 12

ROCK CORE LOG

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

LOCATION : 1724149.3 N, 457766.2 E (NAD83)

ELEVATION : 42.2 ft (NAVD88)

DRILLING CONTRACTOR : Universal Engineering Sciences, Gainesville, FL; Driller: M. Boatright; Cathead Operator: M. Griffin

CORING METHOD AND EQUIPMENT : CME 550 S/N 186073, mud rotary, NQ tools, NW casing

ORIENTATION : Vertical

WATER LEVELS : 1.0 ft bgs on 03/10/07

START : 2/25/2007

END : 3/11/20:

07

LOGGER : C. LeBlanc, T. Stewart

C. Wallestad

P ———————————————————

> . DISCONTINUITIES o LITHOLOGY COMMENTS
og A 3
Sz> 2y 0 DESCRIPTION et
ix3| 2%z | o |Bs o MR o COLOR, SIZE AND DEPTH OF CASING,
T2E| EZS | £|25|  DEPTH, TYPE, ORIENTATION, ROUGHNESS 3 ’ ' FLUID LOSS, CORING RATE AND
52| whad | o |BE  TYPE, : ' 2 WEATHERING, HARDNESS, SMOOTHNESS, CAVING ROD
Eu ﬁ x>0 o |sx PLANARITY, INFILLING MATERIAL AND s AND ROCK MASS DROPS. TEST I?\;ESULTS ETC
427 | 8uW¥ | £ |E¥Y] THICKNESS, SURFACE STAINING, AND TIGHTNESS | 2 CHARACTERISTICS ' (BT
81.1-81.3' - Clay seam, poorly to moderately [T | [[Sand (SW)
B 2 indurated laminated silt (ML) — -1|77.0-77.5' - strong HCI reaction, well 1
i 81.3' - Fracture, horizontal, rough, undulating _I_ graded fine sand sized carbonate ]
82.2" - Fracture, rough, stepped derived grains, loose, friable, 10-15%
- 1 82.6' - Fracture, rough, stepped, fine sand —I— fine clear crystals, (secondary E
sized particles on surface [ T | ||calcite), possible fine silica grains |
R5-NQ 83.7" - Fracture, horizontal, rough, undulating (<5%)
B 5f | 58 | 3 84.0' - Fracture, 45 deg, rough, undulating to EENE Limestone B
85 | 60% planar, tight, dark black/gray fine grained ] | |77.5-81.1' - yellowish gray, (5Y 7/2), ]
-42.8 coating L fine grained, moderate to strong HCI SC-2 collected at 85.06-
— 84.6: - Fracture, horizontal, rough, undulating 1T |reaction, medium strong (R3), few 86.06' -
| nr| 847 - Fracture, 45 deg, rough, planar, some larger voids irregular shaped up to i
fine grained pyrite coating 3/4" in size with dark olive gray R5: 4 minutes
T 1 - [staining, E
87.0 F Isie (ML) i
87.0' - Mechanical break, horizontal, rough, 1] 81.1-81.4' - consolidated carbonate
1 2 undulating s - silt g
i 87.7-88.2' - Fracture zone, discontinuity with ] T | Limestone ]
weak limestone interbedded T 81.4-81.7' - Same as 77.5-81.1"
T 1 T No Recovery 81.7-82.0' 7
RE-NQ 88.8' - Fracture, 10 deg, rough, undulating, 11t g;r%eggoge . (OYR |
- iron staining .0-85.0" - grayish orange,
7] 8522} 60| 4 89.3, 89.5' - Fractures (2), rough, black to TIT 7/4). moderate to strong HCI b
43708_ ° dark brown staining, irregular fractures —] 1 reaction, weak (R2), color changes —
- associated with larger voids/solution cavities |1  with depth to yellowish gray (5Y 7/2),
7] 1 89.6' - Fracture, horizontal, contact with silty 7| T [~ ]52-3/5;% voids (2’/53) O\'/t'er Sg‘rfaqle’ 7
- material . | 1-2% larger voids/cavities (fossi i
N1 1 898 - Fracture, 3045 deg, rough, multiple molds) up to 3/8" length, iron R6: run time not recorded
T NR tight healed fractures staining, few fossil molds infilled with 1
92.0 90.3' - Mechanical break, horizontal 4T} very pale orange (10YR 8/2) soft i
91.0' - Fracture, rough, break associated with material
N 4 large cavity 11 N_o Recovery 85.0-87.0 E
B 92.0" - Mechanical break, horizontal, planar +-—1 Limestone ) |
\2 1 92.2'-Fracture, 45 deg, rough, planar 87.0-87.7" - yellowish gray, (5Y 7/2),
b 92.21' - Fracture, horizontal, black coating on ~| moderate to strong HCI reaction, F 1
fracture edge, (pyrite-organics) . medium strong (R3), ﬁosmhterous |
R7-NQ NA 92.8,93.2, 93.8' - Fractures (3), horizontal, molds and casts 1/16"-3/16' over
95 T 850 i} 48 rough, stepped, loose, silty sand material on B t5-23(;:ﬁ: gf Su_l;facel,d Ia)rger cavities up B
__| o faces _ | | to 3/4" (fossil molds ]
-52.8 94.5' - Fracture, horizontal, smooth, 87.7-88.2' - white to yellowish gray,
] >10| undulating, parting along fine lamination, dark (N9 to 5Y 8/1), strong HCl reaction, F B
i brown color, friable zone AT very weak (R1), fossiliferous (molds i
95.1" - Fracture, 60 deg, planar, loose sand & casts) ) R7: run time not recorded
- NR| material, fine grained pyrite on surface 4 1T} 88.2-89.6' - pale yellowish brown, E
97.0 95.1-96.0' - Fracture zone, limestone +t (“ OYtR 6/21)5, l;ggerat_z to(13/t1r%ng1 /ch)l )
fragments reaction, 15-20% voids "-1/8"),
- 2 97.1' - Fracture or mechanical break, 60 deg, ] gl% |I?r99r VQiQS/ff‘i?Vitiefgngated E
| rough, undulating ] | || black organic infilling a 4' i
97.6' - Fracture or mechanical break, [T g%?gg A'- ﬁa(!;el ye"OtYV gray, (If\t(
— 2 horizontal, rough, planar B - , strong reaction, weak to i
98.3' - Fracture, 45 deg, rough, undulating, [ T] | medium strong (R2 to R3), silt sized
R8-NQ irregular T s § miite'fial (inclusions) and thin layers T
- 5ft | 22 | 3 98.6' - Mechanical break, rough, undulating, (1"-2") ) |
100_| 60% near vertical Eggl No Recovery 91.1-92.0 ]
-57.8 99.2' - Fracture, 60 deg, planar
- 99.4' - Fracture, 15 deg, rough, undulating 1T B
| NR 99.8' - Fracture, 50-60 deg, rough, planar i B i
[T R8: run time not recorded
102.0 [ 1]
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‘ CH2MHILL

PROJECT NUMBER:

338884.FL

BORING NUMBER:

A-10

SHEET 7 OF 12

ROCK CORE LOG

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

LOCATION : 1724149.3 N, 457766.2 E (NAD83)

ELEVATION : 42.2 ft (NAVD88)

DRILLING CONTRACTOR : Universal Engineering Sciences, Gainesville, FL; Driller: M. Boatright; Cathead Operator: M. Griffin

CORING METHOD AND EQUIPMENT : CME 550 S/N 186073, mud rotary, NQ tools, NW casing

ORIENTATION : Vertical

WATER LEVELS : 1.0 ft bgs on 03/10/07 START : 2/25/2007 END : 3/11/2007 LOGGER : C. LeBlanc, T. Stewart, C. Wallestad
. DISCONTINUITIES o LITHOLOGY COMMENTS
E g = 2 ? 2 DESCRIPTION 3 ROCK TYPE, COLOR
LUUJ% Z<p ~ | B o ’ 4 SIZE AND DEPTH OF CASING,
ol | S:F | §1%9 = MINERALOGY, TEXTURE, FLUID LOSS, CORING RATE AND
I3 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 I?\;ESULTS ETC
42| guy « | EW| THICKNESS, SURFACE STAINING, AND TIGHTNESS | & CHARACTERISTICS ' PR
102.1, 102.7' - Fractures or mechanical break || [[Limestone .
' 0| @yt oogn maing T RO Yo 25 '
4 .3' - Fracture, 60-70 deg, smooth, thin - s ) o ) ’ 1
10 coating of loose silt sized material on fracture [ | gfsct:‘ng;gg:'?rg’éﬁtree /Tg’ig'g‘g rfzr::is
N surface ] | . ’ T
102.7-103.3' - Fracture zone, limestone [T »;/0|dfs.(1/16 ) over 10-15% of surface, J
R95_[f\:Q w | o fragments . S()Tsillu‘lir)ous (molds/casts)
— - = i t -
105_| 65% —H1 1+ 93.2-95.2" - moderate HCI reaction, |
-62.8 0 medium strong (R3), carbonate silt
N 1L |material with gravel-sized limestone 1
i fragments with 10-15%, voids ]
NR (1/16-1/8"), large solution cavity R9: 4 minutes
B 1 - |(3/4"x3/4") B
107.0 ] L | Limestone ]
107.1' - Fracture, 45-60 deg [T] 95.2-96.0'- yellow gray, (5Y 8/1),
N 1 ] - strong HCI reaction, weak (R2), 1
B JT1 npyrite on surfaces i
T No Recovery 96.0-97.0' SC-3 collected at 107.3-
T 1 , : 1L} Limestone 108.35' b
108.5' - Fracture, 60 deg, rough, undulating, 4 .
RIONG <1% fine black trace secondary pyrite 1F Zt7r oongjol—?cg r-e)aliiltli?avr\:lsvr\;egar?z!R(g)Y 81). b
i P crystals on surface a | . e ’ ]
110 00%| > | 2| 1094 - Fracture or mechanical break, ] oo fosal molde/encts. cavites
=1 horizontal — — ! o J —
'67'8_ 2 109.5' - Fracture, 45 deg, rough, stepped, _I_ zﬂffan;glds up to 3/8" over 1-2% of |
trace very fine black pyrite crystals y ,
- 110.8' - Fracture or mechanical break, —I— Ei(:nzz:::r:,:ry 100.0-102.0 R10: 4 minutes B
l 6 ??g.zg,nﬁli o T 2,1115,111.6, 1118, 102.0-105.25 - yellowish gray, (5Y - T
112.0 112.0' - Fractures (7), horizontal, rough, I} 823(3‘3{?/%? d':s;re?rcgﬁns'_\q’goa/k (I§r2)e B
| 1 planar to undulating, open, fine "chalky" It ?ossil molds/cavi[iyes up to 3/8'?’ 9 i
material on surface (mollusks) p
. 112.0' - Fracture or mechanical break, . L , E
| 3 horizontal, smooth, planar EE E::n '::f:"]’:'y 105.25-107.0 i
113.7' - Fracture, horizontal, iron oxide _J__ 3%7)(}1 14.6' - y(;allotwish gl—%ll (8Y |
R11-NQ staining [T » fine grained, strong )
. 9562} 86 | 1 113.71-113.8' - Mechanical break or fracture -] B E?Z%P;‘;g‘{)eak (R<25)6/5mfa” \I/_‘f')'ds E
115 i ill pi - over o of surface,
-72.8') ’ ??Tzi,hﬂlsz.g?tf 1|'5(.gf”4 1p elsn% 116.3,116.8'- || very few larger (>3/16") cavities/fossil 1
R Fractures or mechanical break (6), [ 1] mc;:dts Otn surface chalky appearance E
horizontal, undulatin and texiure
N 2 9 +H+ 114.6-116.8' - yellowish gray, (5Y R11: 5 minutes T
i 11F 8/1), strong HClI reaction, weak (R2), ]
117.0 NR [ | highly fossiliferous( molds and casts)
117.0-117.3"' - Fracture zone, loose 1\ up to 30-40%, somewhat frlable /_ T
R 5 | carbonate fine sand 41} 20 ze(cs‘-';’)e"y 116.8-117.0 .
i 117.3, 117.5, 117.9' - Fractures (3), ] | | San ) i
horizontal, rough, undulating, fine carbonate L 11TI.0-1 rt17d.3' - Ztron? HCI ;e%‘f,}"’f!"
- 3 sand on surface s - | well sorted carbonate sand, 5% fine i
118.5' - Fracture, 45 deg, rough, undulating _I_ clear subhedral calcite crystals, i
R12-NQ to planar [T possible trace silica grains, possibly
. 5t | 70 | 3 118.8,118.7, 119.1, 120.1' - Bedding plane 4} |slough .
120 | 100% (4), horizontal, smooth to rough, planar _I_ ]
778 120.1, 120.6, 121.1' - Fractures or T
1 3 mechanical break (3), 0-10 deg, rough, 7] T B ]
B undulating ] B )
121.1-122.0' - Fracture zone, irregular T R12: run time not recorded
T >10 fracture surfaces, limestone fragments N B T
122.0 ——
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PROJECT : Progress Energy Florida - COLA Investigation, Levy County Site

LOCATION : 1724149.3 N, 457766.2 E (NAD83)

ELEVATION : 42.2 ft (NAVD88)

DRILLING CONTRACTOR : Universal Engineering Sciences, Gainesville, FL; Driller: M. Boatright; Cathead Operator: M. Griffin

CORING METHOD AND EQUIPMENT : CME 550 S/N 186073, mud rotary, NQ tools, NW casing

ORIENTATION : Vertical

WATER LEVELS : 1.0 ft bgs on 03/10/07

START : 2/25/2007

END : 3/11/20:

07

LOGGER : C. LeBlanc, T. Stewart

C. Wallestad

P ———————————————————

. DISCONTINUITIES LITHOLOGY COMMENTS
52e ot ® DESCRIPTION 8
-Z -
20| 33 | & |Es o MINERALOGY YoXTURE. SIZE AND DEPTH OF CASING,
2% | EIZ% | £ 126]|  DEPTH, TYPE, ORIENTATION, ROUGHNESS, 5 WEATHERING, HARDNESS, FLUID LOSS, CORING RATE AND
FuS wono o |ok @ SMOOTHNESS, CAVING ROD
0o >0 o | zx PLANARITY, INFILLING MATERIAL AND = AND ROCK MASS DROPS. TEST RESULTS. ETC
42| guy « | EW| THICKNESS, SURFACE STAINING, AND TIGHTNESS | & CHARACTERISTICS ' PR
1221 , 122'5‘ 123-251 123'5‘ 123-& 124'1’ J_ Limestone . ) NQ rod stuck_ at117.0'
. 3 124.3, 124.35, 124.55, 124.75, 124.95, 1251, 1 117.3-117.9' - pale yellowish gray, after completing R-12, hole
| 125.25, 125.4, 125.5, 125.6, 125.7, 125.8, 1 (8Y 8/1), coarse grained, very weak abandonedand
122.8' - Mechanical break (19), horizontal, 1] to weak (R1 to R2), fossnn:ero_us repla_lce_ment hqle drilled to
- 3 smooth, planar - - mold and casts up to 3/16", friable obtain information below E
122.95' - Fracture, 40 deg, smooth, [ T] into coarse sand particles, 10-15% 122' ) ]
R13-NQ undulating, open, black particles (1/5"-1/3") in . argillaceous sand, iron staining on all T. Steyvart begins logging
- 5ft | 15| 6 matrix on surface s - sand sized inclusions ] at 122 ] B
125 | 78% ] | 117.9-122.0' - very pale yellowish NW casing at 120" below |
-82.8 [ 1] gray, (5Y 8/1), strong HCI reaction, ground surface, water level
B 7 T vev weak to weak (R1 to R2), 1.0" below ground surface E
increasing percentage of large fossil R13: 19 minutes
] molds/casts up to 3/8", few cavities 7]
- B - infilled with very fine grained silty -
NR infilled with fi ined sil
127.0 i [ 1] | material . ] i
T 122.07124.65 - yellowsh gray, (5Y
_ >10 . L 7/2), fine to medium grained, strong i
, ) HCI reaction, very weak (R1), voids
] lﬁ;ﬁsla;irfgra(t:igjhrte’l;IIZSII(c:tIé;?]ZOth’ FL <16 over 10-15% of surface, with ]
4 ' , ] | four 3/16"x3/16" ti llipsoid |
5| 128.1,1282,128.4, 128.75' - Mechanical [ ] shaped cavities , 30% fino to medium
R14-NQ break (4), horizontal, smooth, planar 11t grained black pz-;rticles, 15% fine ]
. 5% | o [>10 +—1 grained white particles (fossil |
130 64% [ 1] fragments), color change to yellowish
878 | 0 — — gray (5Y 8/1) at 128.65' ]
i M T 124651259 - same as i
[T ] 122.0-124.65' except medium
N NR ] - grained, moderately fossiliferous, . f 1
i medium gray (N5) lense at 125.5' R1-4' 2,4 mmutes. o ]
Driller's Remark: 50%
132.0 I E::n I:'::::::ry 125.9-127.0 circulation loss near top of
N 7 132,35 - F 1 127.0-128.95' - yellowish gray, (5Y R14-NQ i
.35' - Fracture, 50 deg, smooth, stepped, [ 1| 7/2), medium grained, strong HCI
i tight ] B i» o/ |
1324, 13255, 132.65, 13275, 132.9,133.1, || reaction weak (R2). 15% fine =
7] >10f  133.23, 133.35, 133.55, 133.65, 133.75, [ [ | ?ossiliferous (fcp>ssil fragiments cas¥s) ]
134.55' - Mechanical break (12), horizontal, a | : o ' ’ ]
voids over 45% of surface, trace
R15-NQ smooth, planar [ 1] short black laminations <1/16" thick
A e ] neart288 ]
92851 134.85' - Fracture, 5 deg, rough, undulating, —]_ _f— 128.95-130.2' - yellowish gray, (5Y 1
| 4 open 2/5" [T ] 7/2), fine grained, strong HCI i
135.05, 135.15' - Mechanical break (2) reaction, weak (R2), trace voids, few
- 0 135.53' - Fracture, horizontal, smooth, 4L} fossil casts up to 3/16"x1/8", 1" weak R15: 13 minutes ]
| undulating, tight to open 1/10" It zone at 129.95' Driller's R  Ret ;o
NR| 135.77' - Fracture, 5 deg, rough, undulating, No Recovery 130.2-132.0 riflers Remark: Return o
137.0 " W ahink infilli | | Limestone circulation at approximately
open 3/4", 2/5" thick infilling 1] T30 a5 8 ( 135.0' below ground
.0-135.8' - yellowish gray, (5Y :
7] >10 8/1), fine grained, strong HCI surface ]
i . L reaction, weak (R2), 10-15% voids B
138.05' - Fracture, vertical, tight, healed [ T] upto1/16", trace to many ellipsoidal
b >10]  138.1-138.3' - Fracture zone T cavities up to 1-1/10", infilled with ]
138.7' - Fracture, 70 deg, tight, healed, 1/16" { T1 medium gray color, cavity size ]
R16-NQ 2 thick infilling | increase with depth, up to 40% very
7 St 7 138.95, 139.15' - Fractures (2), 50 deg, T fine to fine grained fossil fragments ]
140_| 56% rough, undulating, tight —I'T1— in matrix, medium grained from —
-97.8 139.55' - Fracture, vertical, tight, vertical, 135.15-135.7", laminated from
T black staining, 1/16" thick infilling 1L 132.0-132.35' (moderate olive brown b
i NR ] | - 5Y 4/4) with medium grained ) ]
[T particles, organic laminations <1/16" R16: 22 minutes
i T at1340 )
142.0
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ELEVATION : 42.2 ft (NAVD88) DRILLING CONTRACTOR : Universal Engineering Sciences, Gainesville, FL; Driller: M. Boatright; Cathead Operator: M. Griffin

CORING METHOD AND EQUIPMENT : CME 550 S/N 186073, mud rotary, NQ tools, NW casing

ORIENTATION : Vertical

WATER LEVELS : 1.0 ft bgs on 03/10/07 START : 2/25/2007 END : 3/11/2007 LOGGER : C. LeBlanc, T. Stewart, C. Wallestad
> . DISCONTINUITIES o LITHOLOGY COMMENTS
aF=) AR o]
ozZz>= g
ns3| z%x | - |- DESCRIPTION o ROCK TYPE, COLOR, SIZE AND DEPTH OF CASING,
ol | S:F | §1%9 = MINERALOGY, TEXTURE, FLUID LOSS, CORING RATE AND
I3 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
142.0-143.8" - Fracture zone [ [ | 135.8-136.4' - light olive gray, (5Y
— >10 B - 6/1), strong HCI reaction, weak to B
i a [ 1] | medium strong (R2 to R3), trace ]
1] voids up to 1/16", many irregularly
1 1 s - shaped cavities up to 2-2/5" long x E
143.8' - Fracture. horizontal. rouah. planar [ T ] 2/5" wide, infilled with moderate olive |
R17-NQ opeﬁ ' - fougn. ’ T broyvnéSY ‘:/4.) rlnedium to coarse SC-4 collected at 144.1-
1 5ft | 37 | 1 ! ; E - grained materia \ g
144.1, 145.0' - Fractures (2), horizontal, , 145.05
-11(;125§ 80% rough, planar, tight . Ei(r)nI:::::r\‘l:ry 136.4-137.0 ]
B 0 11T 137.0-139.8' - light olive gray, (5Y E
6/1), very fine grained, strong HCI
] reaction, medium strong (R3), 75% R17: 17 minutes ]
. NR . - voids up to 1/8"x3/16", cavities over .
147.0 [T] 15-20% of surface (near top of run), Last core run on 3/10/07
] [~ infilled with coarse grained material, Resume drilling 07:55 on T
4 0 111 brownish black laminations <1/16" 3/11/07 i
T containing sub rounded clasts up to
T \ . 7 - 3/16" in size at 138.4-138.6', series SC-5 collected at 147.0- T
4 5 148.1,148.2, 148.3, 148.32 - Bedding plane J T} of 70-90 degree fractures (healed 148.1' _
(;}%,Jllonzontal, rough, planar, tight to open tight) over 138.6 to 139.8' interval :
R18-NQ 148.93' - Bedding plane, horizontal, rough, I “gthzﬁgw;t?gg gﬂ%eza(;?nce i
7 5ft | 58| 2 | planar, silty infilling T Limestone o )
115)70? 75% 149.4, 150.0, 152.05, 152.1' - Mechanical "1 545°5°143°s: _ yellowish gray, (5Y _
o 0 break (4) _I_ 7/2), medium to coarse grained, i
[ T ] strong HCI reaction, very weak to
N ] - weak (R1 to R2), matrix grain colors . f 1
i NR are white (N9) (33%), yellowish gray R18: 22 minutes ]
(5Y 8/1) (33%), and gray (33%) I .
152.0 JT} 1438-144.1' - Same as 1420143 | Ders Remark. 1
B i | except brown and white laminations - . |
with trace cavities infilled with white
2 [ 1| th b ies infilled with whit circulation
b 11 material 1
E 5 153.3' - Bedding plane, horizontal, smooth, T 113;122?58;03:;&?9?3 olive gray 4
undulating, open 1/8"-1/4" oA .
R19-NQ 153.43' - Bedding plane, horizontal, smooth, [T (Sr;( 5/31%.(1:'56'520% coarse grained T
- 5ft | 39 |>10] undulating, tight I} %1453’095 1'46 0-S 4
155 86% 153.48, 153.55, 153.63' - Bedding plane (3), [T 1438144 1" ox aT? as q
-112.8] horizontal, smooth, planar, tight | '4so- il exceptiine grained, no ]
] 153.6' - Fracture, vertical, rough, undulating, [T %ra)&pa icles 146.0-147.0° i
] 6 tight, black particles in matrix Il Li(r)ne:::r:’:ry 0-147. i
153.8' - Bedding plane or mechanical break, 147.0-148 37" - dark yellowish R19: 14 minutes
N NR horlzon'tal, smooth, planar, tight 1L orange, (10YR 6/6), fine to medium ]
157.0 154.05' - Bedding plane or mechanical break, rained. moderate HCI reaction
<10 deg, smqoth, undulating, open 1/4" 1T \?veak (F\;2) 3116"x1/8" voids over T
T 4 | 154051955 - Fracture zone 15% of surface, fossiliferous (trace i
157.25, 157.4' - Bedding plane or mechanical |(°j beddi ' | t 147.9' at 40
T break (2), <10 deg, smooth, undulating, open 'I' gqec;r:g’s edading plane a -~ a T
4 4 1/4" ] B \ . i
157.45' - Bedding plane or mechanical break, [T 25711%3;;3333 r'éﬁ’:e"gws'fggral}"éfY
R20-NQ <10 deg, smo_oth, undulating, open 1/2" N B reac’tion extregr]‘nel wéak (R%) T
| 5k | 42 | 1 157.8' - Bedding plane or mechanical break, | 1| : ney - e
horizontal h. undulati 1/8" 148.93-150.74' - dark yellowish
160 92% orizontal, smooth, undulating, open orange, (10YR 6/6), fine to coarse
117.8] 158.05' - Bedding plane or mechanical break, — 1T grainged strong HC| reaction. weak —
T >10 ?g‘; Zt7h 1“;; g?t[ngéggﬁ]ré :)/Igr;;/gr 11T (R2), trace voids to 1/16" over <5% T
] ol | : i | surface, some infill of white material, |
?}g?_qa/i;!cal break (2), horizontal, open [T 1 trace fine to medium grained black R20: 19 minutes
] T T - particles 7]
162.0 NR No Recovery 150.74-152.0
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LOCATION : 1724149.3 N, 457766.2 E (NAD83)

ELEVATION : 42.2 ft (NAVD88)

DRILLING CONTRACTOR : Universal Engineering Sciences, Gainesville, FL; Driller: M. Boatright; Cathead Operator: M. Griffin

CORING METHOD AND EQUIPMENT : CME 550 S/N 186073, mud rotary, NQ tools, NW casing

ORIENTATION : Vertical

WATER LEVELS : 1.0 ft bgs on 03/10/07

START : 2/25/2007

END : 3/11/20:

07 LOGGER : C. LeBlanc, T. Stewart
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P ———————————————————

. DISCONTINUITIES LITHOLOGY COMMENTS
32E ot o DESCRIPTION 8
-Z -
Dud | 2%z | < |E5 o MR o COLOR, SIZE AND DEPTH OF CASING,
T2E| EEZS | £|25|  DEPTH, TYPE, ORIENTATION, ROUGHNESS 3 WEATHERING, HARDNESS FLUID LOSS. CORING RATE 2ND
FeS| wo8 | o (ot PLANARITY, INFILLING MATERIAL AND g AND ROCK MASS SMOOTHNESS, CAVING ROD
LSL SEE | o |2E : S DROPS, TEST RESULTS, ETC.
42| guy | EW| THICKNESS, SURFACE STAINING, AND TIGHTNESS | & CHARACTERISTICS
159.1" - Bedding plane or mechanical break, | [ | Limestone
— 9 horizontal, smooth, planar, open 1/4"-1/2" B - 152.0-156.3' - very pale orange, B
i 159.3, 159.4' - Mechanical break (2) ) a [T | (10YR 8/2), strong HCI reactio_n, ]
160.05-161.3' - Fracture zone or mechanical T weak (R2), voids to 1/8" covering
— 2 break, horizontal, smooth, planar - - 25-30% of surface, moderately B
162.27, 162.3, 162.4, 162.6, 162.7, 162.75, [ T | fossiliferous, (mold and casts) 5-10% i
R21-NQ 162.82, _162.9, 162.98' - Bedding plane or yvhite inclusions up to 1-1/ (
B 5ft | 18 | 6 mechanical break (9), smooth, planar, tight to 4T} irregular shape), fine brownish black B
165 | 88% open 1/8" ] | laminations (<1/16") at ]
-122.8 163.9' - Bedding plane, horizontal, smooth, [T 153.48-153.63', contains vertical
- undulating, open 1/8"-1/4", dark staining 11T fracture across interval, up to 20% B
>10 163.98' - Bedding plane or mechanical break, fine black particles
1 <10 deg, rough, undulating, black staining No Recovery 156.3-157.0" R21: 19 minutes ]
- 164.1, 169.25, 164.4, 164.5, 164.85, 164.95' - - Limestone -
167.0 NR Bedding plane or mechanical break (6), _I_ 157.0-161.6' - yellowish gray to i
horizontal, smooth, planar to undulating, tight T dusky yellow, (5Y 7/2 to 5Y 6/4), fine
i 2 to open 1/8"-1/4" . L to medium grained, strong HCI ]
166.0' - Mechanical break T reaction, very weak to weak (R1 to
T 166.1" - Bedding plane or mechanical break, ]| [~ R2), trace voids up to 1/8" elliptical, T
i 3 horizontal, smooth, planar, tight to open 1/8" T} poorly fossiliferous (few -~ B ]
166.25-166.3 - Fracture (2), 80 deg, rough, molds, casts), 3/8"x3/16", bedding 255 ollected at 168.4
R22-NQ undulating, tight, reddish brown staining 1L} plane laminations <1/16" from ’ ]
. 5 | 31| 3 167.05' - Mechanical break or bedding plane, 11 160.2-161.6' |
170 84% horizontal, smooth, planar, tight [T No Recovery 161.6-162.0
1278 167.75-167.9' - Fracture zone T Limestone ] ]
i 4 168.1' - Bedding plane or mechanical break, | | 162.0-166.4" - yellowish gray to ]
horizontal, smooth, planar, open 1/8"-1/4" | T | moderate olive brown, (SY 7/2 to 5Y
N 0 168.2' - Bedding plane or mechanical break, ] - 5/4), _fine grained, strong HCI R22: 23 minutes 1
i QNR 7/10 %7‘? rough, undulating, tight to open treaé:g;m, v_s:jeak t? m1e/(1tigjm stro:go/(RZf ]
- (o] , voids up to " over o O
172.0 168.4" - Bedding plane, smooth, undulating, 11} surface, 163.0-163.09 ' interval has b
i open 1/4" | | voids to 3/16" covering 90% of ]
3 169.3' - Bedding plane, horizontal, smooth, [ 1] surface, moderately fossiliferous
N undulating, open 1/8"-1/4" 1| from 163.0-163.9' (some molds), 1
i 6 169.55-169.7" - Fracture zone 2"x1/4" inclusions up to 5%, from ]
169.8' - Bedding plane, horizontal, smooth, | [ | 163.0-163.1", irregular shaped
RO3N undulating, 1/8"-1/4" open E - inclusions, medium gray in color. 1
i 5'ﬁ Q 35 | 4 170.1' - Bedding plane or mechanical break, _I_ No Recovery 166.4-167.0" i
_113725§ 84% :;8%_91975??33;3&?: I;\Srr:g, /814" open —I— I{:Sr?%sﬁ%qu - 