“ CH2MHILL

PROJECT NUMBER:

338884.FL

BORING NUMBER:

E-06 SHEET 1 OF 11

SOIL BORING LOG

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

LOCATION : 1723312.3 N, 457814.1 E (NAD83)

ELEVATION : 42.8 ft (NAVD88)

DRILLING CONTRACTOR : Universal Engineering Sciences, Gainesville, FL; Driller: R. Woodard

DRILLING METHOD AND EQUIPMENT : CME 55 S/N 252345, mud rotary, auto hammer, AWJ rods, 2-15/16" tri-cone bit

ORIENTATION : Vertical

WATER LEVELS : 5.5 ft bgs on 5/02/07 START : 5/2/2007 END : 5/4/2007 LOGGER : C. Sump
STANDARD SOIL DESCRIPTION o COMMENTS
Z2€ [SAMPLE INTERVAL (1) PENETRATION Q
Sz TEST RESULTS o
Huwo RECOVERY (it SOIL NAME, USCS GROUP SYMBOL, COLOR, 5 DEPTH OF CASING, DRILLING RATE,
T 2 = ® MOISTURE CONTENT, RELATIVE DENSITY OR 2 DRILLING FLUID LOSS, TESTS, AND
I o H#TYPE 6"-6"-6" CONSISTENCY, SOIL STRUCTURE, MINERALOGY E INSTRUMENTATION
5o N _ 2
428 0.0 Poorly Graded Sand With Silt (SP-SM) Ii 1
e 1412 0.0-1.1' - brownish black, (5YR 2/1), moist, very loose, 1!
i 1.1 S8-1 (3) very fine to fine grained, color grades to light gray | { |»I,
15 (N7) below 0.6', 6% nonplastic fines, organics
: decreasing with depth, silica sand /—
5 5.0
37.8 Sandy Fat Clay (CH) 7
N 1-3-4 5.0-6.0" - very light gray, (N8), moist, medium stiff, —/
i 1.0 SS-2 @ high plasticity, no dilatancy, with iron oxide staining A
65 (5.0-5.3"), 25-30% very fine grained, trace organic
: particles, silica sand e
10 10.0
32.8 Sandy Lean Clay (CL)
B 1-2-3 10.0-11.5' - Same as 5.0-6.0' except thin light gray, 1
i 1.5 SS-3 (5) (N7), medium plasticity, 41% fine sand, sandy seams
11.5
15 15.0
27.8 Sandy Fat Clay (CH) First reaction to HCI
. . 15.0-15.2' - Same as 5.0-6.0 /-
i 11| SS4 (11) Silt (ML) i
16.5 15.2-16.1" - grayish orange, (10YR 7/4), moist, soft,
- nonplastic, very rapid dilatancy, mild to moderate HCI |
_ reaction, 5% very fine sand-sized, carbonate material |/ |
20
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SOIL BORING LOG

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

LOCATION : 1723312.3 N, 457814.1 E (NAD83)

ELEVATION : 42.8 ft (NAVD88)

DRILLING CONTRACTOR : Universal Engineering Sciences, Gainesville, FL; Driller: R. Woodard

DRILLING METHOD AND EQUIPMENT : CME 55 S/N 252345, mud rotary, auto hammer, AWJ rods, 2-15/16" tri-cone bit

ORIENTATION : Vertical

WATER LEVELS : 5.5 ft bgs on 5/02/07 START : 5/2/2007 END : 5/4/2007 LOGGER : C. Sump
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
Bac (N) 2
228 | 200 Clayey Sand (SC)
B 3-4-5 20.0-21.3' - yellowish gray, (5Y 8/1), moist to wet, E
i 1.3 SS-5 9) loose, very fine to fine grained, no HCl reaction, 18% |
215 medium to high plastic fines, silica sand
25 25.0
17.8 Clayey Sand (SC) ga
N 8-20-49 25.0-25.2' - Same as 20.0-21.3' except dark yellowish /-
| 13 | SS6 (69) brown, (10YR 4/2), clay lens i
26.5 Silty Sand With Limestone (SM)
25.2-26.3' - grayish orange to dark yellowish orange, [
| (10YR 7/4 to 10YR 6/6), moist to wet, very dense, low
plasticity, moderate HCI reaction, 15-20% low plastic
- fines, fine gravel-sized limestone, fine to coarse 1
] sand-sized, carbonate materials i
30 30.0
12.8 Silty Sand With Limestone (SM)
15 | ss.7 31-31-55 30.0-31.1" - Same as 25.2-26.3
i (86) ]
315 Silt (ML)
31.1-31.5" - light brown, (5YR 6/4), moist, hard, low
_ plasticity, rapid dilatancy, mild HCI reaction, trace very | |
fine sand-sized, carbonate material
35 35.0
7.8 Silty Sand (SM)
h 39-47-45 35.0-36.3' - dark yellowish brown, (10YR 4/2), moist, -
i 1.3 SS-8 (92) very dense, fine to coarse grained, mild to moderate ]
365 HCI reaction, 30% nonplastic fines, trace to 10% fine
- gravel-sized limestone, carbonate material e
40
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SOIL BORING LOG

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

LOCATION : 1723312.3 N, 457814.1 E (NAD83)

ELEVATION : 42.8 ft (NAVD88)

DRILLING CONTRACTOR : Universal Engineering Sciences, Gainesville, FL; Driller: R. Woodard

DRILLING METHOD AND EQUIPMENT : CME 55 S/N 252345, mud rotary, auto hammer, AWJ rods, 2-15/16" tri-cone bit

ORIENTATION : Vertical

WATER LEVELS : 5.5 ft bgs on 5/02/07 START : 5/2/2007 END : 5/4/2007 LOGGER : C. Sump
_ 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
Bac (N) 2
2.8 40.0 ~ 56-50/1 Sandy Silt (ML)
| 406 06 | SS9 (106/7") 40.0-40.6' - grayish orange to pale yellowish brown, = | | |
i (10YR 7/4 to 10YR 6/2), mottled, moist, hard, fine to
coarse grained, nonplastic, rapid dilatancy, mild to
— moderate HCI reaction, 38% fine to coarse -
| sand-sized, trace fine gravel-sized, carbonate |
material
45 45.0
-2.2 36-50/4 Sandy Silt (ML)
1 458 | 03 |SS10]  (ger10m 45.0-45.8' - Same as 40.0-40.6' except 1/4" thick :
i - vertically extended black organic seam from ]
45.4-45.8' /
50 50.0
-7.2 Sandy Silt (ML)
B 25-43-45 50.0-51.2' - yellowish gray, (5Y 7/2), moist, hard, fine
i 0.2 [S8S-11 (88) to coarse grained, nonplastic, rapid dilatancy, mild ]
515 HCI reaction, 33% fine to coarse sand-sized, trace
: gravel-sized, carbonate material, trace organics / e
55 55.0
-12.2 43-50/4 Silt With Sand (ML)
1 s58 0.8 |Ss-12 (93/10") 55.0-55.8' - Same as 50.0-51.2' except grading to E
i - moderate brown, (5YR 4/4), 10-15% sand-sized and -
_\thin organic lenses /
60
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SOIL BORING LOG

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

LOCATION : 1723312.3 N, 457814.1 E (NAD83)

ELEVATION : 42.8 ft (NAVD88)

DRILLING CONTRACTOR : Universal Engineering Sciences, Gainesville, FL; Driller: R. Woodard

DRILLING METHOD AND EQUIPMENT : CME 55 S/N 252345, mud rotary, auto hammer, AWJ rods, 2-15/16" tri-cone bit

ORIENTATION : Vertical

WATER LEVELS : 5.5 ft bgs on 5/02/07 START : 5/2/2007 END : 5/4/2007 LOGGER : C. Sump
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 2 DRILLING FLUID LOSS, TESTS, AND
I o H#TYPE 6"-6"-6" CONSISTENCY, SOIL STRUCTURE, MINERALOGY E INSTRUMENTATION
a3 (N) 2
-17.2 800 0.1 SS-13 50/1.5 Limestone Fragments >
- (50/1.5") 60.0-60.1' - yellowish gray, (5Y 7/2), fine to coarse 1
i grained, mild to moderate HCI reaction, sand-sized
fragments
65 6.0
=222 | 22£ 0.2 1SS-14 50/2.0 Limestone Fragments I
B (50/2.0") 65.0-65.2' - Same as 60.0-60.1' /-
7] Begin Rock Coring at 66.0 ft bgs
B See the next sheet for the rock core log E
70_| ]
-27.2
75| ]
-32.2
80




PROJECT NUMBER: BORING NUMBER:

‘ 338884.FL E-06 SHEET 5 OF 11
CH2MHILL
ROCK CORE LOG

PROJECT : Progress Energy Florida - COLA Investigation, Levy County Site  LOCATION : 1723312.3 N, 457814.1 E (NAD83)

ELEVATION : 42.8 ft (NAVD88) DRILLING CONTRACTOR : Universal Engineering Sciences, Gainesville, FL; Driller: R. Woodard
CORING METHOD AND EQUIPMENT : CME 55 S/N 252345, mud rotary, NQ tools, HW casing ORIENTATION : Vertical
WATER LEVELS : 5.5 ft bgs on 5/02/07 START : 5/2/2007 END : 5/4/2007 LOGGER : C. Sump
> . DISCONTINUITIES o LITHOLOGY COMMENTS
aF=) AR o]
92> Z5 ” DESCRIPTION 3
oeg| 2%z | - | 0 ROCK TYPE, COLOR, SIZE AND DEPTH OF CASING,
ol | S:F | §(%9 = MINERALOGY, TEXTURE, FLUID LOSS, CORING RATE AND
IZ< wk 8 a5 8 DEPTH, TYPE, ORIENTATION, ROUGHNESS, 8 WEATHERING, HARDNESS, SMOOTHN’ESS CAVING ROD
b ﬁ 74 g O S 2 o PLANARITY, INFILLING MATERIAL AND = AND ROCK MASS DROPS. TEST IR;ESULTS ETC
42| guy « | EW| THICKNESS, SURFACE STAINING, AND TIGHTNESS | & CHARACTERISTICS ' PR
6.0 66.0' - Fracture, horizontal, rough | | | Limestone Numerous low angle to
— 5 66.2' - Fracture, horizontal, rough B - 66.0-69.9' - pale yellowish brown, vertical healed fractures B
i 66.4' - Fracture, 45 deg, rough, semi planar _I_ (10YR 6/2), fine to medium grained, a
66.6, 66.8, 67.3' - Fracture, 45 deg and 60 strong HClI reaction, weak (R2),
N 1 deg, non-planar —I— dissolution along bedding plane s
[ T ] lamination, spaced (1/16"-1/4"), voids ]
R1-NQ 68.1-68.2" - sandy interbed . (1/16"-3/16") cover 10% surface
T 5ft | 8 | 4| 681,685,688, 68.9 - Fracture (4), rough, - ]
_ 78% undulating, irregular, non-planar 'I' i
69.0-69.9' - Fracture zone (>10)
. >10 _ I » .
70
277 No Recovery 69.9-71.0' R1: 5 minutes ]
4 NR i o B ]
71.0 i n s
71.0-72.0' - Fracture zone, fragments 1] Limestone
. >10 B - 71.0-72.3' - Same as 66.0-69.9' 0.5" organic seam e
i T exceptveryweak (R1), increasing a
72.0-73.0" - Fracture zone, fragments an percent small voids, friable
B >10 1 - 72.3-75.6' - moderate yellowish E
It brown, (10YR 5/4), very fine to fine ]
| R25"f‘t‘Q o3 | 1 73.1' - Fracture, vertical, rough, undulating || gRr;)mﬁg‘el\;ﬁ;ymV\i’r?:tlééo ;’::fel( R1to i
72% | I | voids/cavities, dissolijtion texture |
74.1,74.2,74.4,74.5,74.6,74.8,74.8,74.9 - | L] @long the bedding plane (1/4" thick)
1 7 Bedding plane or mechanical break (8), <56 'I' 7]
75_| deg, rough, planar, open <1/16" ] .- . ]
'32'2_ 2 75.1-75.2" - Fracture or mechanical break, 80 R2: 8 minutes )
760 NR deg and vertical, rough, planar, tight Hl No Recovery 75.6-76.0° |
Limestone Intact core 19.2" (76.1-
E 0 41} 76.0-78.3 - grayish yellow to 77.7') break to reduce size
i i | orangish gray, (5Y 8/4 to 10YR 7/4), SC-1 collected at 76.1- ]
[T strong HClI reaction, weak (R2), 76.9'
B >10 T voids (up to 1/16") cover 15-20% of s
. 77.7-78.1' - Fracture zone, <1/2" fragments |~ | g_le Surafiibc%mes ;Jp :‘)3 ?/4"1 i
R3-NQ 1 iameter (10-20 per foot), fossi
— 5f | 33 B - molds and solution cavities, dark =
46% JT] brown /black staining on some larger |
cavities, light to dark gray fine
- NR [T grained inclusions, rip up clasts B
80 1] between 77.0-77.5', needle-like
37271 | [ organic imprints on fracture surface, R3: 4 minutes ]
. 4T} darkbrown layering visible over 3/4" .
81.0 i | zone ]
81.1,81.2, 81.4, 815 - Fracture or L] NoRecovery 78.3:81.0
1 4 mechanical break (4), rough, irregular 81.0-84.0' - Same as 76.0-78.3" ]
T \ T [~ except strong HCI reaction, voids 7
i 2 82.1' - Fracture, rough, planar, dark _I_ (1/16") and cavities cover 15-25% of ]
gray{black, possible organic py_rlte [T the surface, fossiliferous with molds
82.4' - Fracture, rough, undulating . - and casts (lot more than molds) .
R4-NQ 82.9-83.3" - Fracture zone, percent of large T
T 6503 37 [>10]  cavities (>1/2") increasing in this zone T 7
(]
I No Recovery 84.0-86.0' h
o5 | 1 i
42727 NR T R4: 4 minutes ]
86.0 [ L]
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PROJECT NUMBER:
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BORING NUMBER:

E-06

SHEET 6 OF 11

ROCK CORE LOG

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

LOCATION : 1723312.3 N, 457814.1 E (NAD83)

ELEVATION : 42.8 ft (NAVD88)

DRILLING CONTRACTOR : Universal Engineering Sciences, Gainesville, FL; Driller: R. Woodard

CORING METHOD AND EQUIPMENT : CME 55 S/N 252345, mud rotary, NQ tools, HW casing

ORIENTATION : Vertical

WATER LEVELS : 5.5 ft bgs on 5/02/07 START : 5/2/2007 END : 5/4/2007 LOGGER : C. Sump
. DISCONTINUITIES o LITHOLOGY COMMENTS
52E| _ef Q DESCRIPTION S
a%z | zZz | _ |8 o ROCK TYPE, COLOR, SIZE AND DEPTH OF CASING,
@oF | Zry | €38 3 MINERALOGY, TEXTURE, FLUID LOSS, CORING RATE AND
IZ< wk 8 a5 8 DEPTH, TYPE, ORIENTATION, ROUGHNESS, 8 WEATHERING, HARDNESS, SMOOTHN’ESS CAVING ROD
b ﬁ 74 g O S 2 o PLANARITY, INFILLING MATERIAL AND = AND ROCK MASS DROPS. TEST IR;ESULTS ETC
Wod | QU | g | X | THICKNESS, SURFACE STAINING, AND TIGHTNESS | 5 CHARACTERISTICS ' e
[T | No Recovery 86.0-89.7' Driller's Remark: 86.0-89.5
— B - very soft; possible void, B
i _I_ lost 20 % circulation, no a
| _I_ recovery likely in this zone |
NR T} i
R5-NQ
g 5f | 7 1T}t .
1 26% it i
_ i | Limestone ]
% [ T 80.7-89.9'- yellowish gray, (5Y 7/2),
477 89.9' - Discontinuity (sharp) between very fine to fine grained, strong HCI R5: 3 minutes ]
] >10|  moderately dense limestone and limestone ~ _f~ |  reaction, medium strong (R3), |
91.0 witr: Ia!rgl;e percent voids, possible missing 1] zosszlgzsrgﬁﬁgzldffa(gg ?r';lgi;) ;CIJVGI'
materia 1 - 15-20% u , v 1
] >10 89.9-91.0' - Fracture, roggh, irregular | | | cavities (up to 1/2") (possible fossil !’ a
| Iractures on 2;4 core pieces, 1"-2" zone of | i molds) molds and casts, black Clay interbed 91.7-92.2 i
ragments 1/2"-1-1/2" in size (upper infilling in some voids, sharp contact
4 weathered/bleached) with below i
2 91.0-91.2' - Fracture zone, 3/4"-1-3/45" size 89.9-91.2' - yellowish gray to pale
fragments 4T} olive, (5Y 7/2to 10 Y 6/2), medium s
| R65"f\tlQ 15| 2 | 916 - Fracture or mechanical break, rough, = | strong (R3), fossiliferous, voids - .
0% undulating | | (1/4"-3/4" solution cavities) cover SC-2 collected at 92.6-
91.7,92.2' - Fracture, sharp contact between - | || 25-30% of the surface, smaller 1 93.4' 1
| 1 limestone and gravelly lean clay (CL) . fragments appear weathered or ' i
interbed bleached possible void related, dark
95 in ) OSSIVIE ¥ ;
Eo 5 92.7' - Fracture, planar and stepped, parting —}———iPlack (possible lignite) and light gray P —
52'2_ NR|  surface on end of core piece, fine laminations _I_ fine (silt sized) infilling in some voids g?e-a%mgpljlt?:te across run
9.0 93.5' - silt interbed (nonplastic) T 91 -2-9t1 -7'”- 3«?"‘;\9 as 8(953579/125 y dn u
: 93.9' - sharp contact with limestone E - |||except yellowish gray, , very _ .
0 94.1' - Fracture or mechanical break, vertical, fine to fine grained, 1/16"-1/8" voids Driller's Remark: 100% '
B rough, undulating cover the surface loss of circulation at 97.0 B
’ [T below ground surface
— R - | Lean Clay (CL)
i It 91.7-92.2' - yellowish gray, (5Y 7/2), ]
medium plasticity, strong HCI
1T |reaction, few gravel-sized (1/4"-3/4") -
| R7-NQ limestone fragments at 91.7-91.8', i
15;12} 1 [T T [25% fine silt
o NR 41 [192.6-93.5' - yellowish gray, (5Y 7/2), J
[ 1] strong HCI reaction, medium strong
N T [ |ito strong (R3 to R4), fine grained silt ]
-;902_ ] = Limestone R7: 3 minutes ]
E [ 1] [92.2:92.6 - yellowish gray, (5Y 7/2), Driller's Remark: Possible
101.0 flne_gralned, weak (R2), finely void 100.0-102 0
' H :’.::In“i:fd (1710"1/4") Driller's I.?emari(: Void at ]
. NR {1 [Sit) _ 100.0-102.0' based on .
93.5-93.9' - moderate yellowish barrel advancement (*fell"),
1 1L |perown, (10YR 5/4), nonplastic, few setting temporary casing at |
i 0 gravel-sized (1/16-3/16") limestone 106.0" |
ragments (<10%) '
g 7] - Limestone T
. R85 'f\:Q 0 | EE | 93.9-94.5' - moderate yellowish i
20% [T | brown, (10YR 5/4), moderate HCI
T [~ reaction, weak (R2), small voids N
| NR AT -cover20-30% of surface |
105 T No Recovery 94.5-96.0
-62.2] 1 R8: 4 minutes o
[ 1]

106.0
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ROCK CORE LOG

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

LOCATION : 1723312.3 N, 457814.1 E (NAD83)

ELEVATION : 42.8 ft (NAVD88)

DRILLING CONTRACTOR : Universal Engineering Sciences, Gainesville, FL; Driller: R. Woodard

CORING METHOD AND EQUIPMENT : CME 55 S/N 252345, mud rotary, NQ tools, HW casing

ORIENTATION : Vertical

WATER LEVELS : 5.5 ft bgs on 5/02/07 START : 5/2/2007 END : 5/4/2007 LOGGER : C. Sump
> . DISCONTINUITIES o LITHOLOGY COMMENTS
SE o o)
0z> Sz [ DESCRIPTION =
a<z > w ROCK TYPE, COLOR,
Buo| S53F | g sk = MINERALOGY, TEXTURE, o A D T OF CASING.
IZ< wk 8 a5 Q DEPTH, TYPE, ORIENTATION, ROUGHNESS, 8 WEATHERING, HARDNESS, SMOOTHNESS. CAVING ROD
b & 74 g O S 2 o PLANARITY, INFILLING MATERIAL AND = AND ROCK MASS DROPS. TEST I?\;ESULTS ETC
42| guy « | EW| THICKNESS, SURFACE STAINING, AND TIGHTNESS | & CHARACTERISTICS ' PR
| | | Limestone
— 1 —I— 96.0-96.7' - pale yellowish br_own, B
- 106.8-107.7" - Fracture zone, limestone E - \(,Jg;{kR(gf)) fztsr(s)irl}?eg(j!sriapcg)q‘/ 1vgry E
— >10 fragments B [ L] - voids covér 20-25% of éurface, e
107.7-108.5' - Bedding plane, horizontal, [ T ] cavities/molds up to 1/2" cover 5-7%, i
R9-NQ smooth to slightly rough, planar, 1/2"-1" T ﬁaSI'lay broken t;sé f;a?gé %unky texture
b 5ft | 39 |>10] spacin B - No Recovery 96.7-102.0 E
i 84% 9 | | Limestone Fragments |
[ LT 102.0-103.0' - Same as 96.0-96.7"
10 T 1 109.4, 110.0' - Fracture (2), horizontal, rough, 11 gfgiiztdyﬂg\évésrgtgr% I(?;\Zt/%)n fine .
J_| dulati J y —
672 1 undulating weak (R2), 1"-2" fragments, medium R9: 5 minutes
B NR B - strong to strong, almost conchoidal -
111.0 i [ 1] | fracture 1
111.0-112.0' - Bedding plane, <5 deg, rough, | No Recovery 103.0-106.0°
B >10| planar, 1/2"-2" spacing, open to 1/8" T I{brg%s_ﬁraez - arayish orange, (10YR ]
N | | 7/4), strong HCl reaction, very; weak " Driller's Remark: 112.5-
i 0 ] | (R1), voids (1/16"-1/8") cover 114.0' possible void ]
| T || 10-15% of the surface, larger ’_
R10-N ] - | cavities/fossil molds (up to 1/2") 7]
i 5 ft Q 0 1T | cover less than 5% (variably spaced) ]
42% T but in concentrated in zones, white
] - | chalky carbonate infilling in some 7]
_ NR 1} cavities/molds, limestone 1-1/2" i
115 fragments from 107.0-107.7", 1/2"-1"
7277 —_L | horizontal partings (bedding plane) R10: 2 minutes —
| i | [|[from 107.7-108.5' : ]
1160 [ T 1 INo Recovery 110.2-111.0°
. . : 1 - |Limestone " .
| ) f1rgig.r?1-e1n1t§2 - Fracture zone, limestone _I_ 111.0-112.0' - Same as 106.0-110.2" "Er?)tstltla);brgjckke"n by hand i
] 116.2, 116.7, 117.1, 117.2, 117.6, 118.0, JI]  |except 1/2"-2" horizontal partings |
, 111(?'55 1 1_8.8,t 1I19.2, :] 19.3('1-IB?dding plane 13;2 (0'\":-1)2 6 - grayish orange, (6YR
— , horizontal, rough, undulatin L-1lao = » (OY B
(19) o o T 7/4), nonplastic, strong HCI reaction
R11-NQ T |~ Limestone ]
- 5f | 70 | 3 4T} 112.6-113.1'- Same as 111.0-112.0' .
98% No Recovery 113.1-116.0
TIT Limestone ]
i 2 116.0-120.9' - very pale orange, ]
120 119.7-119.9' - Fracture zone, limestone - (10YR 8/2), medium to coarse
77271 fragments | 1] [ grained, strong HCl reaction, very . R11: 4 minutes ]
S B il == s L e A -
- NR 120.9' - Bedding plane, horizontal, slightly '_l_' 1/4" cavities and fossil molds cover 7]
i 4 rough, planar up to 5% surface ]
121.3,121.7, 121.8' - Fracture (3), horizontal, T No Recovery 120.9-121.0
N rough, undulating ] - Limestone 7]
_ 2 121.9' - Fracture, 30 deg, rough, undulating It 121.0-126.0' - Same as 116.0-120.9' i
122.2' - Fracture, 45 deg, rough, semi planar except slightly more competent,
R12-NQ 122.6' - Fracture, 45 deg, rough, semiplanar 1T | 123.5-126.0' zone of weak rock (R2) ]
e 5ft | 60 | O :
100% imm B i
[T
T 2 124.4,124.7, 125.3' - Fracture or bedding T B N
125_| plane (3), horizontal, slightly rough, 4 ) _
822 undulating, open to <1/8" T R12: 4 minutes
- 1 . - -
126.0 T
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ROCK CORE LOG

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

LOCATION : 1723312.3 N, 457814.1 E (NAD83)

ELEVATION : 42.8 ft (NAVD88)

DRILLING CONTRACTOR : Universal Engineering Sciences, Gainesville, FL; Driller: R. Woodard

CORING METHOD AND EQUIPMENT : CME 55 S/N 252345, mud rotary, NQ tools, HW casing

ORIENTATION : Vertical

WATER LEVELS : 5.5 ft bgs on 5/02/07 START : 5/2/2007 END : 5/4/2007 LOGGER : C. Sump
> . DISCONTINUITIES o LITHOLOGY COMMENTS
aF=) AR o]
0z> Sz [ DESCRIPTION =
a<z > w ROCK TYPE, COLOR,
298| 226 |25 | IR o S R AL e
IZ< wk 8 a5 Q DEPTH, TYPE, ORIENTATION, ROUGHNESS, 8 WEATHERING, HARDNESS, SMOOTHNESS. CAVING ROD
b & 74 g O S 2 o PLANARITY, INFILLING MATERIAL AND = AND ROCK MASS DROPS. TEST IR;ESULTS ETC
42| guy « | EW| THICKNESS, SURFACE STAINING, AND TIGHTNESS | & CHARACTERISTICS ' PR
| | | Limestone SC-3 collected at 126.6-
N 1 \ ) 1 - 126.0-130.4' - yellowish gray, (5Y 127.6' ,
i ;ggﬁlénzf?iehgsr deg, rough, undulating, ] [T | 7/2), strong HCI reaction, very weak a
pianar, irreg T (R1), small voids (1/16-1/8") ‘cover
- 3 ) B - variable percent of surface area, e
_127.6,| 127.8' - Fracture (2), horizontal, rough, [T cavities up to 1/2" cover less than 5% ]
R13-NQ irregular ) of surface, easily broken by hand,
. 5f | 45 | 3 | 127.9'-Fracture, 60 deg, rough, semiplanar, T T} fossil molds filled with white chalk 4
1 88% dar}z g;ray thin coating on surface (possible Hi carbonate material, at 129.9' abrupt |
pyrite color change to very light yellowish
m 3 128.1, 128.3, 128.4' - Fracture (3), rough, 1T gray (5Y 8/1) i
130 undulating, semi planar parting
872 3 129.0-130.0' - Fractures, vertical, undulating, R13: 5 minutes ]
i dark gray coating, 1.3' length ] B . ]
1310 NR ] T i No Recovery 130.4-131.0 |
131.0-131.3' - Fracture, limestone fragments 1] Limestone
B >10 B - 131.0-133.3' - Same as 126.0-130.4' 1
| 11 ]
- 1 {} .
R14-NQ 132.9' - Fracture, horizontal, smooth 11T N
- 5f | 33 [>10 ﬂ%%i)—nl;r?rztg;?é:énzontaI, smooth, 1T 133.3-134.3 - pale olive gray to E
66% dusky yellow, (10Y 6/2 to 5Y 6/4),
0 T T fine grained, moderate HCI reaction, 7]
B B - weak to medium strong (R2 to R3), -
135 [ T | trace fine lamination (<1/16")
92727 NR ] [ No Recovery 134.3-136.0' R14: 6 minutes ]
136.0 71 i
136.0' - Dark gray/black fine grained - Limestone
B >10 ?artic%late s'é?ining(tc%ating on some fracture {1 | 1?6.0-1330‘ - v:::ry light gkr?y, (Ng_), Driller's Remark: Void
i aces (possible pyrite | | strong reaction, weak to medium ) Lo ]
136.4' - Fracture, <10 deg, rough, undulating, [T strong (R2 to R3), cavities lenticular 135.0-138.0
B >10 open in shape up to 3/4", fossil casts and s
136.55' - Fracture or mechanical break, 60 _J—_ molds up to 1/2" (gastropod) |
R15-NQ deg and 70 deg, rough, undulating, tight [ T | NoRecovery 138.0-141.0'
- 5ft 0 136.7' - Mechanical break, 10 deg and 20 B - s
40% deg, rough, undulating, tight N | |
137.2-137.4' - Fracture zone, no visible
. NR orientation, 1/2" width total core diameter [ T B
140 | fragments ] | ]
-97.2 ] R15: 5 minutes
4 It ]
141.0 | | i
[ TT Limestone
B >10 141.35-141.7" - Fracture zone, fragments to 141.0-143.6' - yellowish gray to olive s
i 2" angular to sub angular, fine black particles | | gray, (5Y 7/2 to 5Y 5/2), strong HCI ]
on fracture faces (possibly pyrite or organics) | T | reaction, medium strong (R3),
B >10| 141.7-142.3' - Fracture (3), 45 deg and 60 1 - variable zones of voids/cavities (up B
deg, rough, planar, healed _I_ to 1/2") i
R16-NQ 141.8, 142.3' - Fracture (2), 50 deg, rough, T
B 5f | 15 |>10 planar, open 1/8" 1 B ) —
60% 142.4, 142.55' - Mechanical break (2), <5 ign (1;32/‘:)449 - mﬁt(i)(—‘frate ct>_I|ve browkn, i
deg, rough, planar, open » strong reaction, wea
. 142.55-143.8' - Fracture zone, 40 degand 60 T} (R?d), pg)/r;)gs#;gmsto;e, mtjmerous R
" voids "-1/8") and cavities
1052 NR | 3330 Viechanical broak. <5 de —f (4" 5147, weak sty fiabl 2 mi —
. . , g, rough, ” ) % y T ticl R16: 12 minutes
4 planar, open (1/4" | | medium coarse sand-sized particles .
146.0 () [ T] No Recovery 144.0-146.0"
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PROJECT : Progress Energy Florida - COLA Investigation, Levy County Site  LOCATION : 1723312.3 N, 457814.1 E (NAD83)

ELEVATION : 42.8 ft (NAVD88) DRILLING CONTRACTOR : Universal Engineering Sciences, Gainesville, FL; Driller: R. Woodard

CORING METHOD AND EQUIPMENT : CME 55 S/N 252345, mud rotary, NQ tools, HW casing

ORIENTATION : Vertical

WATER LEVELS : 5.5 ft bgs on 5/02/07 START : 5/2/2007 END : 5/4/2007 LOGGER : C. Sump
. DISCONTINUITIES o LITHOLOGY COMMENTS
goe a® Q
0iz| z%z 0, DESCRIPTION o ROCK TYPE, COLOR, SIZE AND DEPTH OF CASING
m89 | Srf | §(5%9 = MINERALOGY, TEXTURE, FLUID LOSS, CORING RATE AND
IZ< wk 8 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 IR;ESULTS ETC
42| guy « | EW| THICKNESS, SURFACE STAINING, AND TIGHTNESS | & CHARACTERISTICS ' PR
146.0-147.0" - Bedding plane, horizontal, | | | Limestone
B >10| planar, numerous partings spaced at 1 - 146.0-147.0' - dark yellowish orange, —
i 1/2"-1-1/2" apart ] [T | (10YR 8/6), coarse grained, strong a
1] HCI reaction, weak (R2), friable
- 2 147.3' - Fracture, 60 deg, rough, undulating, - disaggregates into medium E
semi planar fracture [ T ] sand-sized particles, numerous small |
R17-NQ 147.6' - Fracture, 30 deg, rough, semi planar voids over 30% of surface
- 5ft | 29 | 2 148.2' - Fracture, 10 deg, rough, planar 4T} 147.0-149.4' - medium gray to SC-4 collected at 148.3- -
| 74% 148.3' - Fracture, 50 deg, slightly rough, semi | | yellowish gray, (N5 to 5Y 7/2), very 149.4' |
3 planar [ fine to fine grained, mild HCI
101407 - Becdngpane, rorzora, [T e o o O, -
1077 planar in thin (<1/10") horizontal zones R17: 7 minutes ]
. NR . - spaced at 6"-1.2" apart .
151.0 [ T] 149.4-149.7' - moderate yellow
, ) ] [~ brown and yellowish gray, (10YR ]
N 2 lgéda;irlgacture, horizontal, rough, 1 g/dga_lamir}ated, contorted wavy |
_ 151.3' - Fracture, vertical, rough, undulating 111 N?) §23°5238f49 7-151.0' ]
to non planar, 3" long ) ' N
7 3 152.1" - Fracture or mechanical break, 60 1L+ I{g'?%s_ﬁ%%es. - light olive gray to ]
deg, rough, undulating ] n . . .
R18-NQ 152.1, 152.5' - Fracture, horizontal, rough m ﬁgggrgtgﬁéls:{eggié%5\\/(e7/2vz/’eak to
— 9502} 33| 9 153.0, 155.5' - Fractures (2), horizontal, T weak (R1 to R2) sparée vc?i/ds ]
° rough, planar to undulating _I_ (1/16"-1/8"), and cavities (up to 1/2") .
_ 4 i | above 152.5', percent of voids i
155 [ T | increase beyond 152.5', 25-30%
11271 ] [— porous by volume, somewhat friable R18: 5 minutes ]
i 3 disaggregates into medium ’ |
156.0 NR T sa_nd-sized particles, voids_/cavities
156.0-156.4' - Fracture zone, limestone T ocriented Ijorl_zontallyt, C?V;t;if ith ]
B 2 fragments It g]é:pr?ﬁse in size (up to 1- ) wi i
156.4, 156.7' - Bedding plane, horizontal, ,
. 1L NoRecovery 155.5-156.0 1
i 1 smooth, planar Limestone Fragments |
157.5' - Fracture or mechanical break, 15 | [ | 156.0-156.4' - Same as 151.0-155.0' Redox ch bl
RION deg, rough, undulating 4} except slough €dox changes possibly e
i 5'ﬁ Q 35 | 1 157.7' - Fracture, sharp contact with grayish _I_ Limestone ]
60% yellow limestone (surfaces do not match) T 156.4-157.7' - very pale orange,
158.9' - Fracture, horizontal, smooth, planar ~ |__|~ (10YR 8/2), fine to medium grained, T
| [ T | strong HCl reaction, weak (R2), very |
160 small voids (1/16"), fossiliferous
172 NR —H (e - R19: 7 minutes ]
’ 157.7-159.0' - yellowish gray to :
1 TLF  grayish yellow, mottled with light 7
161.0 11T gray. (6Y 712 to 5Y 8/2 mottled with J
, . N7), very fine to medium grained,
N 4 161.3, 161.4, 161.5' - Bedding plane (3), strong HCI reaction, medium strong ]
| horizontal, smooth, planar | | (R3), sharp contact |
161.9' - Fracture, horizontal, rough, planar T1 No R’ecovery 159.0-161.0'
_ 3 162.5-162.6' - Fracture zone, contact with _I_ Limestone . _ Change in redox conditions
ROO-NQ olive brown limestone, limestone fragments ~ 4—— 161.0-162.4' - medium gray, (N 5), -
g 162.7' - Fracture or mechanical break, [T] moderate HCI reaction, medium
. 5ft | 0 >0 ertical T strong (R3), with thin yellowish gray 1
88% 162.9' - Fracture, horizontal, rough, non 41} lamination zones of small cavities E
1 planar ) i (<3/4"), 6"-8" spacing otherwise tight )
165 >10| 163.3,163.4, 163.5, 163.6' - Fracture (4), [ T T and dense, sharp contact
1 horizontal, smooth, planar — — . . —
-1222] 163.5-163.8' - Fracture zone, limestone _I_ R20: 9 minutes i
fi t
166.0 NR ragments [T
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PROJECT : Progress Energy Florida - COLA Investigation, Levy County Site

LOCATION : 1723312.3 N, 457814.1 E (NAD83)

ELEVATION : 42.8 ft (NAVD88)

DRILLING CONTRACTOR : Universal Engineering Sciences, Gainesville, FL; Driller: R. Woodard

CORING METHOD AND EQUIPMENT : CME 55 S/N 252345, mud rotary, NQ tools, HW casing

ORIENTATION : Vertical

WATER LEVELS : 5.5 ft bgs on 5/02/07 START : 5/2/2007 END : 5/4/2007 LOGGER : C. Sump
> . DISCONTINUITIES o LITHOLOGY COMMENTS
2g o o]
0z> ZT [ DESCRIPTION p
oeg| 2%z | - | 0 ROCK TYPE, COLOR, SIZE AND DEPTH OF CASING,
ol | S:F | §(%9 = MINERALOGY, TEXTURE, FLUID LOSS, CORING RATE AND
IZ< wk 8 a5 8 DEPTH, TYPE, ORIENTATION, ROUGHNESS, 8 WEATHERING, HARDNESS, SMOOTHN’ESS CAVING ROD
b ﬁ 74 g O S 2 o PLANARITY, INFILLING MATERIAL AND = AND ROCK MASS DROPS. TEST I?\;ESULTS ETC
42| guy « | EW| THICKNESS, SURFACE STAINING, AND TIGHTNESS | & CHARACTERISTICS ' PR
164.2-165.4" - Fracture, <25 deg and >70 | | | Limestone
— >10 deg, non planar B - 162.4-163.4' - moderate olive brown, B
i 166.0-166.5' - Fracture zone, limestone _I_ (5Y 4/4), medium strong to strong a
fragments (R3 to R4), voids (1/16-1/8") cover
B >10 166.5' - Fracture or mechanical break, —I— 20-30% of surface, horizontally E
horizontal, rough, undulating [T | oriented cavities (up to 1") in zones, ]
R21-NQ 167.1-167.4" - Bedding plane, horizontal, thin medium gray limestone
- 5ft | 40 | 4 smooth, 3/4" thick limestone fragments 4T} fragments s
| 88% 167.7' - Bedding plane, horizontal | | 163.4-163.6' - medium strong to i
168.4, 168.5' - Fracture (2), horizontal, rough [ strong (R3 to R4)
B >10 168.5' - Fracture or mechanical break, 45 11T 163.6-165.4" - moderate olive brown, -
170 deg, smooth (5Y 4/4), coarse grained, moderate
-1272] 2 168.9' - Fracture, horizontal, rough, HCI reaction, medium strong (R3), R21: 10 minutes o
E undulating ] L fossiliferous, voids (1/16-1/4") cover -
1710 NR]  169.1' - Bedding plane, horizontal, smooth [ T] 5-25% of surface
169.4' - Fracture, horizontal, fine grained 'I' No Recovery 165.4-166.0" N
i >10| limestone . - Limestone .
169.4-169.7' - Bedding plane, horizontal, T 166.0-170.4" - grayish yellow, (5Y
T smooth, planar, limestone fragments T B 8/4),' fine grained, weak (F\’_2), poorly 7]
- >10| (1/4"-1/2" thick) 4T} Cfossilferous, 1/16"-1/8" voids over .
170.1-170.4' - Fracture, horizontal, slightly less than 10% of surface in thin
rough, Tacti faces nicate partl P ez e o 0 ]
B 5ft | 0 |>10 B B ’ 1
68% 171.0-171.2' - Fracture zone, angular (1] and occur in zones with higher void
limestone fragments 1 - content, thinly bedded zones 4"-6" ]
_ >10 171.2, 171.4' - Fracture or mechanical break, _I_ thick on 2.0-3.0' intervals, with fine i
175 horizontal, smooth, 45 deg fracture on 3" T graidr)ed Z(ines r?élé)is weak (R2) to
-1322] core piece —___|— medium strong . . —
| NR 171.4-171.8' - Mechanical break, 80 deg, No Recovery 170.4-171.0" gtzazrt ;?Srﬁ;frztgzs/m ]
176.0 rc_)ugh, undulating, fracture is on a 5" core T I1.i7r:1%st1<;r‘11e4' <hvell g
piece 1 B .0-174.4' - grayish yellow grading ,
i 1 171.8' - Fracture, horizontal, rough I to yellowish gray, (5Y 8/4 to 5Y 7/2), |
171.9' - Mechanical break, 45 deg, rough fine grained, moderate to strong HCI
- 172.1-172.2' - Fracture zone, limestone 1| reaction, weak (R2), finer grained 1
i 3 fragments than above, voids (1/16"-1/8") a
172.2-172.4' - Bedding plane, horizontal, | [ | concentrated in thin horizontal zones
R23-N smooth, planar, numerous partings across 1 - along bedding plane/lamination —
i 5'ﬁ Q 2| s the zone, parting interval range from 1/4"-4" _I_ (1/16"-1/4") and very thin beds ]
88% with most between 1/2"-2", laminated to very T (1/2"-1-1/2") void rich zones, fine
? thinly bedded limestone 1 - grained laminated zones, high void E
176.3' - Fracture, horizontal, rough, [T | zones spaced at 1.0’
180 7] 4 undulating No Recovery 174.4-176.0' T
J | 177.6, 177.7, 177.8' - Bedding plane (3), — T Limestone ) . —
-137.2 2 horizontal, smooth 176.0-178.3' - moderate olive brown, R23: 12 minutes
N NR| 178.0,178.1, 178.15' - Bedding plane (3), 1+ (5Y 4/4), weak (R2), cavities ranging ]
181.0 horizontal, smooth 11T in size from 1/4"-1" cover 5-8% of s
178.3' - Fracture, horizontal, smooth, planar, surface, cavities elongated in
] 1 contact with fine grained limestone horizontal direction, horizontal N
- 178.8' - Fracture, horizontal, smooth, planar, ] - partings 1"-2" spacing in 177.3-178.3' ]
contact with void rich limestone below [ T] 178.3-178.6' - moderate yellowish
1 2 178.8-179.0" - Fracture zone, limestone ] - gray, (5Y 7/2), very fine to fine 7]
fragments _I_ grained, mild HCI reaction, medium .
R24-NQ 179.1' - Fracture or mechanical break, 75 7] strong to strong (R3 to R4), sharp
. 51t | 30 9 deg, rough T contact with the above, interbed 1
100% 179.6, 179.7' - Fracture, rough, non planar ~ J T} 178.6-180.4' - Same as 178.3-178.6' i
and undulating except olive brown, (5Y 4/4), strong
T 2 179.95' - Bedding plane, horizontal, smooth 11 Hcl reaction, weak (R2), 1/16"-1/8" N
185 | 180.15' - Bedding plane, horizontal, smooth, | size voids cover 20-30% of surface, _
-142.2 planar [T ] porous, laminated
T 3 180.4' - Bedding plane, horizontal, smooth, 'I' No Recovery 180.4-181.0" 1
186.0 planar
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ELEVATION : 42.8 ft (NAVD88) DRILLING CONTRACTOR : Universal Engineering Sciences, Gainesville, FL; Driller: R. Woodard
CORING METHOD AND EQUIPMENT : CME 55 S/N 252345, mud rotary, NQ tools, HW casing ORIENTATION : Vertical
WATER LEVELS : 5.5 ft bgs on 5/02/07 START : 5/2/2007 END : 5/4/2007 LOGGER : C. Sump
> . DISCONTINUITIES o LITHOLOGY COMMENTS
SE o o
0z> ZS ] DESCRIPTION -
os3| Z<x | o |4e ) ROCK TYPE, COLOR, SIZE AND DEPTH OF CASING,
ol | S:F | §(%9 = MINERALOGY, TEXTURE, FLUID LOSS, CORING RATE AND
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42| guy « | EW| THICKNESS, SURFACE STAINING, AND TIGHTNESS | & CHARACTERISTICS ' PR
181.5' - Fracture or mechanical break, high Limestone R24: 12 minutes

1 angle deg, rough, undulating, 8" long 1
182.6, 182.8' - Fracture, horizontal, smooth,
planar, partings at zones of increased small

B voids E
183.0-184.0" - Bedding plane, horizontal,

slightly to moderately rough, planar, Variable

e spacing from 1/2"-2-3/4" E
184.25' - Fracture, horizontal, rough, non

planar, inclined lamination

- 184.7' - Fracture, horizontal, smooth, planar | -
185.6, 185.7" - Fracture (2), horizontal, rough,
undulating, contacts of thin fine grained |

181.0-186.0' - yellowish gray to light
olive gray, (5Y 7/2 to 5Y 5/2), mild
HCI reaction, weak to medium strong
(R2 to R3), fossiliferous (molds and
casts) and voids (1/16-1/8") in
horizontal zones 2"-4" thick and
1"-1-1/2" spaced apart, trace cavities
(up to 3/4"), fossils and larger voids
show preferred orientation
(horizontal), fossil and void poor
material is finely laminated with dark
gray lamination < 1/8" thick, spaced

B interbed B variably throughout the rock,
185.9' - Fracture, horizontal, slightly rough, horizontal parting are bedding plane
T planar controlled, Inclined laminations in

sections, cross bedding possible

Bottom of Boring at 186.0 ft bgs on
5/4/2007

Inclined laminations in

sections, cross bedding

possible

Complete coring at 08:50
M
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