‘ CH2MHILL

PROJECT NUMBER:

338884.FL

BORING NUMBER:
GSC-11 SHEET 1 OF 10

SOIL BORING LOG

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

LOCATION : 1722723.7 N, 457915.1 E (NAD83)

ELEVATION : 42.9 ft (NAVD88)

DRILLING CONTRACTOR : Universal Engineering Sciences, Orlando, FL; Driller: D. Patten

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

WATER LEVELS : 1.7 ft bgs on 2/1

ORIENTATION : Vertical

SAMPLE INTERVAL (ft)

/07 START : 2/7/2007 END : 2/12/2007 LOGGER : T. Stewart, C. Sump
STANDARD SOIL DESCRIPTION COMMENTS
PENETRATION

TEST RESULTS

SOIL NAME, USCS GROUP SYMBOL, COLOR,

DEPTH OF CASING, DRILLING RATE,

SYMBOLIC LOG |+

2og
2%z
w
2ok RECOVERY (f) MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND
= o #TYPE 6"-6"-6" CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION
aam (N)
42.9 Begin drilling at 15:00
_ h 24" split spoon
3.5
Silty Sand (SM)
B o 3.5-4.25' - grayish orange, (10YR 7/4), wet, very —
1-2-1 ang /
| 0.8 | S5 @) loose, 20% nonplastic fines, fine gravel fragment, ]
5 5.0 non-calcareous, very fine grained to cemented silt,
37.9 . silica sand —
8.5
Poorly Graded Sand With Organics (SP)
B 1-1-3 8.5-9.6' - dusky yellowish brown, (10YR 2/2), wet, very - -
| 11 | SS-2 4) loose, 15-20% fine organics, fine silica sand |
10 10.0 _
32.9
13.5
Silty Sand (SM) | 1] SS-3 taken at 15:12
1 _6- 13.5-14.6' - pale yellowish brown, (10YR 6/2), wet, T
5-6-8 ; A
i 1.1 8S-3 (14) medium dense, 20-25% nonplastic fines, trace very
15 15.0 fine sand-sized black particles, fine silica sand
27.9 ]
18.5
| 1] SS-4 taken at 15:11
T 7-10-9 ]
| 1.5 | SS-4 (19) ]
20 20.0
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PROJECT NUMBER:

338884.FL

BORING NUMBER:
GSC-11 SHEET 2 OF 10

SOIL BORING LOG

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

LOCATION : 1722723.7 N, 457915.1 E (NAD83)

ELEVATION : 42.9 ft (NAVD88)

DRILLING CONTRACTOR : Universal Engineering Sciences, Orlando, FL; Driller: D. Patten

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

ORIENTATION : Vertical

WATER LEVELS : 1.7 ft bgs on 2/11/07 START : 2/7/2007 END : 2/12/2007 LOGGER : T. Stewart, C. Sump
STANDARD SOIL DESCRIPTION o COMMENTS
Z2€ [ sAMPLE INTERVAL () PENETRATION Q
Sz TEST RESULTS o
Ywo RECOVERY (ft SOIL NAME, USCS GROUP SYMBOL, COLOR, =] DEPTH OF CASING, DRILLING RATE,
> = MOISTURE CONTENT, RELATIVE DENSITY OR 9 DRILLING FLUID LOSS, TESTS, AND
= o #TYPE 6"-6"-6" CONSISTENCY, SOIL STRUCTURE, MINERALOGY E INSTRUMENTATION
aam (N) 0
22.9 Silty Sand (SM)
B 18.5-20.0' - medium dark gray mottled with pale E
i yellowish brown, (N4 with 10YR 6/2), wet, medium ]
dense, trace fine sand-sized black particles, 15-20%
E nonplastic fines, fine silica sand 1
23.5
Silty Sand (SM) 1] SS-5 taken at 15:25
N 5-5-5 23.5-25.0' - pale yellowish brown, (10YR 6/2), wet, 1
| 15 | SS-5 (10) loose, 20-25% nonplastic fines, trace very fine |
o5 25.0 sand-sized black particles, fine silica sand
17.9
28.5 v
Silty Sand (SM) 1] SS-6 taken at 15:43
b 6-5-3 28.5-30.0' - Same as 23.5-25.0' except trace black 1
| 15 | SS6 ®) laminae i
30 30.0
129
33.5
Silty Sand (SM) | 1] SS-7 taken at 15:49
N 3-2.2 33.5-35.0' - pale yellowish brown, (10YR 6/2), wet, —
i 1.5 8S-7 (4) very loose, 20% nonplastic fines, fine silica sand, ]
a5 35.0 trace fine black particles
7.9
38.5
Silty Sand (SM) | 1] SS-8 taken at 15:54
b 4-5-3 38.5-40.0' - Same as 33.5-35.0' except loose 1
1.5 | SS-8
4 (8) ]
40 40.0




PROJECT NUMBER: BORING NUMBER:

‘ 338884.FL GSC-11 SHEET 3 OF 10
CH2MHILL
SOIL BORING LOG

PROJECT : Progress Energy Florida - COLA Investigation, Levy County Site LOCATION : 1722723.7 N, 457915.1 E (NAD83)

ELEVATION : 42.9 ft (NAVD88) DRILLING CONTRACTOR : Universal Engineering Sciences, Orlando, FL; Driller: D. Patten
DRILLING METHOD AND EQUIPMENT : CME 550X S/N 340253, mud rotary, auto hammer, AWJ rods, 3-7/8" drag bit ORIENTATION : Vertical
WATER LEVELS : 1.7 ft bgs on 2/11/07 START : 2/7/2007 END : 2/12/2007 LOGGER : T. Stewart, C. Sump
STANDARD SOIL DESCRIPTION o COMMENTS
zog PENETRATION o]
S ZZ | SAMPLE INTERVAL (i) TEST RESULTS 2
Ywo RECOVERY (ft SOIL NAME, USCS GROUP SYMBOL, COLOR, =] DEPTH OF CASING, DRILLING RATE,
> = 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
2.9
43.5
Clayey Sand (SC) /] SS-9 taken at 16:01
B 6-6-8 43.5-44.5' - light bluish gray to light gray mottled with
| 1.0 [ SS9 (14) yellowish gray, (5B 7/1 to N7 with 5Y 8/1), wet,
45 45.0 medium dense, 35-40% high plastic fines, trace fine
21 : black particles, very fine to fine silica sand
48.5 -
Silty Sand (SM) || | SS-10 taken at 16:09
B 2.0.3 48.5-49.0' - pale yellowish brown, (10YR 6/2), wet, 777
| 1.3 |SS-10 5) very loose, 30% low plastic fines, very fine to fine %
50 50.0 silica sand 7
7.1 ' Clayey Sand (SC)
i 49.0-49.75' - dark gray, (N3), wet, loose, 30-35% |
medium plastic fines, very fine to fine silica sand
' h Driller's Remark: 16:15 - 52.5' light rig
B - chatter of drag bit
53.5
Silty Gravel With Sand (GM) g S-11 taken at 16:19
B 8-13-11 53.5-54.8' - medium dark gray, (N4), wet, medium —
i 1.3 [ SS-11 (24) dense, no HCl reaction, fine to coarse angular gravel, _}
55 55.0 appears to be ca[citg cemented, fing silica Isandfsl, <
427 ;gnLS %o nonplastic fines, 20% very fine to fine silica /L Driller's Remark: 16:27 switch to 3-7/8"
h 1 tricone roller bit to continue drilling
58.5
1] 1] SS-12 taken at 16:35
7 3-2-3 A1
1.5 |SS-12 .
b 5 A1l
60 60.0
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‘ CH2MHILL

SOIL BORING LOG

PROJECT : Progress Energy Florida - COLA Investigation, Levy County Site LOCATION : 1722723.7 N, 457915.1 E (NAD83)

ELEVATION : 42.9 ft (NAVD88) DRILLING CONTRACTOR : Universal Engineering Sciences, Orlando, FL; Driller: D. Patten

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

WATER LEVELS : 1.7 ft bgs on 2/11/07 START : 2/7/2007 END : 2/12/2007 LOGGER : T. Stewart, C. Sump
STANDARD SOIL DESCRIPTION o COMMENTS
Z2€ [ sAMPLE INTERVAL () PENETRATION Q
= TEST RESULTS o
Ywo RECOVERY (ft SOIL NAME, USCS GROUP SYMBOL, COLOR, =] DEPTH OF CASING, DRILLING RATE,
> = MOISTURE CONTENT, RELATIVE DENSITY OR 9 DRILLING FLUID LOSS, TESTS, AND
= o #TYPE 6"-6"-6" CONSISTENCY, SOIL STRUCTURE, MINERALOGY E INSTRUMENTATION
aam (N) &
-17.1 Silty Sand (SM)
B 58.5-60.0' - grayish black to black, (N2 to N1), wet, E
i loose, 15-20% low plastic fines, organic soil (OH)
lenses 9/16" thick (black [N1] high plasticity, slow
B dilatancy), very fine to fine silica sands E
63.5
Interbedded Silty Sand And Organic Soil (SM-OH) 111
— 2.0.0 63.5-64.8' - Same as 58.5-60' except 80% silty sand 1|
| 13 |SS-13 4) and 20% organics |
65_| 65.0 —]
-221 End drilling for 2/07/07 at 17:12 at 65.0'
B - below ground surface
1 685 ] Start drilling on 2/8/07 at 08:30
Organic Soil (OH) Driller's Remark: slightly firmer, but no
. 8-18-35 68.5-69.0' - brownish black, (5YR 2/1), wet, stiff, chatter
| 15 [SS-14 (53) medium plasticity, slow dilatancy, laminated in sharp | |
70 70.0 contact with silt below
277 - Silt (ML)
i 69.0-70.0' - grayish orange, (10YR 7/4), wet, hard,
nonplastic to low plasticity, moderate HCI reaction,
N laminated over entire interval with black organic beds |
| (up to 1/16" thick), carbonate ]
73.5
Silt (ML) SS-15 taken at 08:55
N 28-26-42 73.5-75.0' - Same as 69.0-70.0' except yellowish gray, -
1 1.5 [SS-15 (68) (5Y 7/2), wet, hard, low plasticity, rapid dilatancy, mild |
75 75.0 HCI reaction, 5-10% thinly bedded (3/16"-1-3/16"),
-32.1 ' black (N1) organic layers, trace fine black (N1)
o \orgamc particles in silt, carbonate / ]
78.5
24-50/3 | || SS-16 taken at 09:13
i 0.8 |SS-16 " ]
79.3 (74/9")
80




‘ CH2MHILL

PROJECT NUMBER:

338884.FL

BORING NUMBER:

GSC-11

SHEET 5 OF 10

SOIL BORING LOG

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

LOCATION : 1722723.7 N, 457915.1 E (NAD83)

ELEVATION : 42.9 ft (NAVD88)

DRILLING CONTRACTOR : Universal Engineering Sciences, Orlando, FL; Driller: D. Patten

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

ORIENTATION : Vertical

WATER LEVELS : 1.7 ft bgs on 2/11/07 START : 2/7/2007 END : 2/12/2007 LOGGER : T. Stewart, C. Sump
STANDARD SOIL DESCRIPTION o COMMENTS
Zog PENETRATION o]
S ZZ | SAMPLE INTERVAL (f) TEST RESULTS 2
Ywo RECOVERY (it SOIL NAME, USCS GROUP SYMBOL, COLOR, =] DEPTH OF CASING, DRILLING RATE,
> = () 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
-37.1 Silty Sand With Limestone (SM)
B 78.5-79.3' - yellowish gray, (5Y 7/2), wet, very dense, |
i mild HCI reaction, fine to coarse sand-sized, 25% low
plastic fines, 25% fine to coarse gravel-sized
— limestone fragments, 5% organics, carbonate 1
83.5
037 0.0 LSS-17 50/2 Limestone Fragments . [ ] SS-17 taken at 09:33
B (50/2") 83.5-83.7' - moderate yelloywsh brown,"(1QYR 5/4), E Driller's Remark: Advised diller to begin
i mild to moderate HCI reaction, two 1/4" thick ] ’ ; .
limestone fragments recovered coring, will use HQ coring assembly
85 85.0 09:44 begin setting casing using 'devils head'
-42.1 No Recovery 85.0-90.0 bit for 4" casing
. E Resume drilling at 16:40
i 0.0 [R1-HQ . R1: No run time recorded
7_90.0 ] .
0_rmz{ oz [ssigf 502 Limestone Fragments ] SS-18 taken at 16:45
e (50/2") 90.0-90.2' - yellowish gray to moderate yellow, (5Y 7/2 / |
to 5Y 7/6), mild HCI reaction
B Begin Rock Coring at 90.0 ft bgs .
i See the next sheet for the rock core log |
95_ | ]
-52.1
100
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PROJECT NUMBER:

338884.FL

BORING NUMBER:

GSC-11

SHEET 6 OF 11

ROCK CORE LOG

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

LOCATION : 1722723.7 N, 457915.1 E (NAD83)

ELEVATION : 429 ft (NAVD88)

DRILLING CONTRACTOR : Universal Engineering Sciences, Orlando, FL; Driller: D. Patten

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

ORIENTATION : Vertical

WATER LEVELS : 1.7 ft bgs on 2/11/07 START : 2/7/2007 END : 2/12/2007 LOGGER : T. Stewart, C. Sump
. DISCONTINUITIES LITHOLOGY COMMENTS
32E ot ” DESCRIPTION g
J<z FE > W ROCK TYPE, COLOR,
B38| 235 | 2|35 - MINERALOGY, TEXTURE, FLUID L0SS, CORING RATE AND
z I< wk 8 a5 Q DEPTH, TYPE, ORIENTATION, ROUGHNESS, 8 WEATHERING, HARDNESS, SMOOTHNESS. CAVING ROD
> (O] Q y
a nD: i % z0 o é % PLANARITY, INFILLING MATERIAL AND E AND ROCK MASS DROPS, TEST RESULTS, ETC.
k] oWy x | £/ | THICKNESS, SURFACE STAINING, AND TIGHTNESS | 7 CHARACTERISTICS
-47.1190.0 | | | Limestone And Limestone Start drﬁng R2-HQ with
B >10 1 - Fragments core barrel at 18:00 —
| J]  90.0-91.0' - dusky yellow to light olive
1] 9 (5Y 6/4 to 5Y 5/2), medium Driller will flush hole, then
- E - grained, weak to medium strong (R2 attempt to core again, the 1
T | toR3),40-50% voids (<1/16") over next core run will be R2-
R2-HQ surface up to 1/16", unfilled HQ
— 5ft 0 J T} dissolution cavities up to 3/8", highly s
| 20% NR 1 competent, up to 15% black (N1) The order of samples is as
organic laminations and coarse-sized follows: SS-17, R1-HQ,
— 11T particles, limestone gravel is the SS-18, R2-HQ e
same as the larger (2-1/2") Driller's Remark: Very little,
1 fragments, strong HCI reaction on if any circulation loss
i ] - pulverized fragments R2:3 minutes E
95 |os0 [ T] No Recovery 91.0-95.0° 18:15, last run of 2/8/07
-52.1 >10 1] Limestone Start coring with NQ
B 1 - 95.0-95.7' - yellowish gray to light assembly at 15:50 on —
i T olivegray, (5Y 7/2to 5Y 5/2), fine 2/9/07 a
grained, weak to medium strong (R2 Driller's Remark: Hard
4T} toR3), strong HCI reaction where drilling over 95.0-96.0' -
| Ri-'f\tlQ 0 | | pulverized, voids up to 1/16" over interval
18% NR LI 50-70% of surface, strongly Recovery for R3-NQ is only
T competent, fossiliferous (casts, limestone core fragments y
| i | molds up to 10%), trace medium from 1-1/2"-2-1/2", last |
[ T | grained black organics with moderate core run of 2/9/07, end
i B - HCl reaction drilling for 2/9/07 at 16:45 —
99.0 L] No Recovery 95.7-99.0° R3:15 minutes
Limestone Start coring R4-NQ at
B >10 99.0-100.0' - yellowish gray to light 09:05 on 2/10/07 —
100_| _ I 1| olive gray, (5Y 7/2 to 5Y 5/2), ]
-57.1 moderate HCI reaction, weak to Initial recovery from R4-NQ
- 4 T} medium strong (R2 to R3), 20-30% sample barrel is one 1" B
| | voids up to 1/16" over surface, trace core fragment, recovery |
R4-NQ [ T T dissolution cavities up to 3/16" on from NQ drill bit and casing
. 5 ft 0 N surface, fragments up to 3-1/2", is two larger fragments of s
20% mostly fine to coarse gravel-sized core and gravel-sized
NR T 1 - fragments, trace organic (black) pieces of limestone T
B g - fragments as medium grained and Driller's Remark: Switch of
1 JI]  1/16"-sized laminations drill bit to NQ wireline bit 1
No Recovery 100.0-104.0 Driller's Remark: It was
B [T discovered that a -
104.0 Il conventional NQ drill bit 1
104.0-105.5' - yellowish gray to light had been in use for the
— . . . B - olive gray, mottled slightly darker, revious runs 1
105 1 104.5' - Fracture or bedding plane, horizontal, [ L] (5Y 7?2 tg 5Y 5/2) megdiu)rln grained E4:10 minutes
6271 1 %jlggéu?gglg'tl?lg\’/’l;g?atnical break (2) L] strong HCl reaction, weak to medium I
_ 105.5' . Fraéture 30 deg, rough, undulatin strong (R2 to R3), highly competent ]
dissblution cavitiés on t%e sur%aée ¢ B | rock, voids up fo 1/8" over 25-35% of 1
R5-NQ T surface, few increasing with depth,
- 5f | 28 B - many dissolution cavities up to e
40% NR | T] 3/8"x3/4", oval-shaped, filled cavities
with a very pale orange (10YR 8/2) Driller's Remark: Soft zone
| JT1} fiIIiTg, fosgilifertou? (moderatgly) at 107.0' for 1.0-1.5' -
molds and casts, trace organics as
N 1+ medium grained black particles R5:11 minutes T
- 3 108.3' - Fracture, 20 deg, rough, undulating, 4T} No Recovery 105.5-108.3' E
109.0 open, assumed not a mechanical break
108.45' - Fracture, horizontal, rough, T T
- 1 undulating B T - -

110

108.5' - Fracture, 20 deg, rough, undulating




‘ CH2MHILL

PROJECT NUMBER:

338884.FL

BORING NUMBER:

GSC-11

SHEET 7 OF 11

ROCK CORE LOG

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

LOCATION : 1722723.7 N, 457915.1 E (NAD83)

ELEVATION : 429 ft (NAVD88)

DRILLING CONTRACTOR : Universal Engineering Sciences, Orlando, FL; Driller: D. Patten

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

ORIENTATION : Vertical

WATER LEVELS : 1.7 ft bgs on 2/11/07 TART : 2/7/2007 END : 2/12/2007 L ER: T. Stewart, C. Sump.
S ft bgs /11/ S /7. /12/; OGG| Stewart, C. S
. DISCONTINUITIES o LITHOLOGY COMMENTS
E g = 2 ? 2 DESCRIPTION 3 ROCK TYPE, COLOR
LUUJ% Z<p . %p— o ’ 4 SIZE AND DEPTH OF CASING,
o2 | 2ru | £ (59 3 MINERALOGY, TEXTURE, FLUID LOSS, CORING RATE AND
Iz E wk 8 ~ | = E DEPTH, TYPE, ORIENTATION, ROUGHNESS, 8 WEATHERING, HARDNESS, SMOOTHN’ESS CAVING ROD
b ﬁ 74 g O g 2 o PLANARITY, INFILLING MATERIAL AND = AND ROCK MASS DROPS. TEST I?\;ESULTS ETC
wod| QU « | EW| THICKNESS, SURFACE STAINING, AND TIGHTNESS | & CHARACTERISTICS ' PR
-67. .15' - Fracture, horizontal, smooth, imestone
671 109.15' - Fracture, horizontal th [ [ | Limest
— >10 undulating, open 1/2" B - 109.0-113.1' - Same as 104.0-109.0' B
110.0-110.3" - Fracture zone, vertical and ] [T | except many dissolution cavities a
R6-NQ horizontal, tight 1] 1/8"x3/8", 15% voids <1/16" over Driller's Remark: Loose
— 5ft | 56 |>10] 110.55'- Fracture, <5 deg, rough, undulating, - - surface, light olive color (5Y 5/2) drilling at 111.0' 1
82% tight [T | transitions to dusky yellow gray (5Y a
111.0-111.4" - Fracture zone, rock fragments 6/4) mottled with light olive gray (5Y
- 1 111.9' - Fracture, 20 deg, black stain, tight ) -
- 112.85' - Fracture, 10 deg, smooth, 11T , Ao B
| undulating, no infill, black staining || NoRecovery 113.1-114.0 R6:4 minutes i
NR T}
114.0 i
Limestone
115 _ 3 114.5' - Mechanical break, horizontal, _I_ :)::ng; ;%Ohérﬂ%tltil\?g;raali )(/1egc\>{v'gsh 1
727 smoo?h, undulating, tight ] [ 8/6 and 5Y 5/2), fine to medium ]
- >10 1;3'?32.:?6‘%5:29'(’ :tg'?]'er?, sc;ng?ltq,/ " —I— grained, moderate HCI reaction, e
L111498' -I F?écture, 40 Idtleg?’roﬁgh, undulating, J T} weak to medium strong (32 (o R3), —
| R75"f\:Q 20| 3 no staining, open, top of fractured zone at I tsgr(;?%}{ gsgergt:ekd‘sﬁgffcgkp\é?g; up a
114.8-115.7' - o e
100% 116.0' - Mechanical break, horizontal, rough, T} mzzlilgﬁqmlgig%%ss; cl<<1 2;}2@? E
| undulating, tight I 9 P i
4 116.2' - Fracture, vertical, rough, undulating, [T
B black staining, open E - I —
116.55' - Fracture, <5 deg, rough, undulating, |1 R7:6 minutes
N 1 stains over 1/4" T T B ]
119.0 116.8' - Mechanical break, horizontal, E " 119.0-121.4' - mottled pale yellowish .
smooth, planar, open 1/8" U-121.4"-mc yellowl
7 1 117.0, 117.25, 117.45' - Mechanical break (3) orange and medium gray and light b
120 | 117.85' - Fracture, 70 deg, rough, undulating —J [ | olive gray, (10YR 8/6 and N5 and 5Y -
=771 118.1' - Fracture, horizontal, smooth, 5/2),_ﬂne to medium grained, weak to
- >10| undulating, open . 1L} medium strong (R2 to R3), strong E
118.2' - Fracture, <5 deg, rough, undulating, ~J—— HCI reaction on light colored areas, i
R8-NQ open 3/8" [ TT moderate HCI reaction on darker Driller's Remark: 121.0-
7 A f} 20 118.6-118.7' - Fracture zone or mechanical | | 28'%?3 a’oeﬁi'13*1rgwg;71%9m5p?3;t, 122.5' soft .
° break | | ~D-0U70 voIds 1/T0°X1/ 10, o-1070 i
_ 1 echnialbrak songbasdng LTI i LSS IS0 o _
NR| Paneirom orifing . tion at top is moderate olive Driller's Remark: Slightly
_ llgjaétmg.ip-eiracture (2), horizontal, rough, | [ T] E?gv\"cr’]”(saY glell)sar:g n?cr)zeersttle\ll)? o harder drilling at 122.5' |
, ; " R8:6 minut
R 119.9' - Fracture, horizontal, rough, planar, [ L1 highly fossiliferous (casts) DriIIer‘n;:Irlgje;Sark' 1235 -
124.0 open T No Recovery 121.4-124.0 . - :
| 5 oy slipped down N
120.05-121.0' - Fracture zone, rough, Limestone i
_ >10|  undulating, open 4T} 124.0-124.6' - yellowish gray, (5Y Started R3-NQ at 14:27 E
125 | 124.0-124.6' - Fracture zone ] | 7/2), medium grained, strong HCI ]
-82.1 124.6' - Mechanical break, horizontal [ 1] reaction, very weak (R1), weakly to Driller's Remark: Soft at
B 1 125.1' - Fracture, <5 deg, rough, undulating, Echc/i%?)tilyecro%@etgfn;, \:f(;ig: 20% 124.0-127.0' 1
Open i | Vi (] u y o n
R9-NQ 3 \ . T fine to medium grained black (N1)
i 5t | 31 126.15' - Bedding plane, rough, stepped, ] L particles a
48% open 1/4 . T 124.6-126.4' - light olive brown and
126.25 - Fracture, h9r|zontal, rough, T |~ moderate olive brown, (5Y 5/6 and T
] #gglﬂ?t"l’:g' otpen 1h/ ontal h 11 5v 4/4), fine grained, moderate HCI |
NR na Ia;'n ra(c:) uerﬁ, orizontal, rough, T reaction, weak to medium strong (R2
B undulating, op ] ™ to R3), moderately to highly R9:3 minutes ]
. 11F fossiliferous (many casts, trace -
129.0 molds), white crystal as partial infill in
129.0-130.8' - Fracture zone 1L cavities (with mild to moderate HCI T
- >10 E T L reaction) ]

130

No Recovery 126.4-129.0
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‘ 338884.FL GSC-11 SHEET & OF 11
CH2MHILL
ROCK CORE LOG

PROJECT : Progress Energy Florida - COLA Investigation, Levy County Site  LOCATION : 1722723.7 N, 457915.1 E (NAD83)

ELEVATION : 42.9 ft (NAVD88) DRILLING CONTRACTOR : Universal Engineering Sciences, Orlando, FL; Driller: D. Patten
CORING METHOD AND EQUIPMENT : CME 550X S/N 340253, mud rotary, HQ/NQ tools, HW casing ORIENTATION : Vertical
WATER LEVELS : 1.7 ft bgs on 2/11/07 START : 2/7/2007 END : 2/12/2007 LOGGER : T. Stewart, C. Sump
> . DISCONTINUITIES o LITHOLOGY COMMENTS
o aX o
ozZz>= = %) DESCRIPTION =
oeg| 2%z | - | 0 ROCK TYPE, COLOR, SIZE AND DEPTH OF CASING,
@oF | Zry | €38 3 MINERALOGY, TEXTURE, FLUID LOSS, CORING RATE AND
IZ< wk 8 a5 8 DEPTH, TYPE, ORIENTATION, ROUGHNESS, 8 WEATHERING, HARDNESS, SMOOTHN’ESS CAVING ROD
b ﬁ 74 g O S 2 o PLANARITY, INFILLING MATERIAL AND = AND ROCK MASS DROPS. TEST IR;ESULTS ETC
42| guy « | EW| THICKNESS, SURFACE STAINING, AND TIGHTNESS | & CHARACTERISTICS ' PR
-87.1 | | | Limestone Consistent medium drilling
B >10 —I— 129.0-132.7' - Same as 124.6-126.4' 1
130.8' - Fracture, horizontal, rough, B - s
1 RONQ | o | undulating, tight jnnj )
74% 131.0" - Fracture, 60 deg, rough, undulating, S
tight o B
0 131.65' - Fracture, 40 deg, rough, undulating, T R10:4 minutes
N tight T B ]
4 132.3' - Fracture, <5 deg, rough, undulating, 4T} No Recovery 132.72-134.0' .
| NR| open, fractured from 132.3-132.7' +H 1
134.0 i
] 134.1' - Fracture, <5 deg, rough, undulating, I{;,T%St%;ey Same as 124.6.126.4'
1 open 1-1/2" ] B RO -0-1£0. 7]
135 | P _ [T | except 25% oblong-shaped |
-92.1 135.0' - Fracture, horizontal, rough, T dissolution cavities (up to 1/4"x1/8"),
N >10| undulating, open 1 - stronger rock at 135.0-135.5' and E
_ 4T 1363-137.3 |
R11-NQ 135.0-135.4' - Mechanical break
— 5ft | 30 |>10 136.15' - Fracture, <5 deg, rough, undulating, 41T} 1
| 66% top of fractured zone 136.15-136.8', | B
0 mechanical breaks to 1-1/2" fragments (1] Driller's Remark: Soft at
— 136.8' - Mechanical break, horizontal TIT No Recovery 137.3-139.0 137.0-138.0' s
i 136.9' - Mechanical break | | ]
NR| 137.05'- Fracture, vertical, slickensided, [T | R11:4 minutes
e stepped E - E
139.0 137.3' - Fracture, <5 deg, rough, undulating, _I_ ]
open Limestone
- >10 1|39.25‘ - Bed?/igg ?Ianef, fhoritzonéal, rougr]:, 139.0-139.9' - dusky yellow to light ]
140 | planar, open 1/8", top of fractured zone o ] | olive gray, (5Y 6/4 to 5Y 5/2), fine
-97.1 1 more friable material, 139.25-139.9' - grained, mild to moderate HCI Driller's Remark: Very soft
i mechanical breaks ) 4T} reaction, medium strong (R3), trace from 141.5-143.5' ,
139.25, 139.9' - Mechanical break (2) -] bedding, voids <1/16" over 10-15% |
R12-NQ 140.1' - Fracture, 50 deg, smooth, undulating T surface on stronger intervals, up to
— 5ft | O 140.3' - Fracture, <5 deg, rough, undulating T 45% on more friable intervals, .
30% 10-15% black possible organics
NR TT1 139.9-140.5' - very pale orange ]
B B - mottled medium gray, (10YR 8/2 -
| T | mottled N5), very fine grained, strong
N T [~ HCI reaction, weak to medium strong R12:3 minutes ]
. [ T (R2 to R3), bioturbated, moderately .
144.0 T to highly fossiliferous (mostly casts,
& many molds) up to 1-3/8" Start R13-NQ at 16:09,
145 T 3 144.4' - Fracture, 10 deg, rough, undulating, 1| Ei(:nl(::::r:’:ry 140.5-144.0 ended at 16:14 .
-102.1] ?2?16 144.9' - Fracture (2), <5 deg, rough TR 144.0-146.2' - Same as 139.9-140.5' Driller's Remark: 146.5-
E >10|  undulating, open ’ ' ' except less mottling, highly 147.5' were alternating soft -
. 142.2|, t1_45.4' - Frzi;:Atfure (2), horizontal, rough, 7 g:%t:r:'i:)ca[t)eadﬂ’:i(t:rlzgeinvﬁ)%tg?beattcé c?r:)n s | 10 medium drilling i
- undulating, open 1/4" \ )
b 856 2} 40 [ 4 145.6' - Fracture, <5 deg, grayish brown ] an B ;7126)2\/;@8% o g?;lﬁve\l?hs?rfglé (I—Sigl 7
’ gi\g%gﬁzlgtg!q’Iylghctt’ulészone limestone ) i reaétion, weak fo medium strong (R2 1
_ 2 gra\}e| up to 1"x1/2" ’ JT] toRS3), laminated light olive gray (5Y ]
' i ; 5/2), bioturbated zone at 147.2' (1/2" Driller's Remark: Hard at
B 146.2' - Mechanical break, tight 1t thick) with voids <1/16" 147.5' i
2 146.4' - Bedding plane, horizontal, smooth, ick) with voids R1C§'5 minutes
. Nr| undulating, organic infill, tight 1| No Recovery 148.3-149.0' ) E
149.0 146.65, 146.8' - Mechanical break (2) ] | |
147.1, 147.35' - Fracture (2), horizontal, [ T Limestone
— >10 smooth, planar, open 1/2" —I— 149.0-149.5' - Same as 146.2-148.3' B
150
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ROCK CORE LOG

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

LOCATION : 1722723.7 N, 457915.1 E (NAD83)

ELEVATION : 429 ft (NAVD88)

DRILLING CONTRACTOR : Universal Engineering Sciences, Orlando, FL; Driller: D. Patten

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

ORIENTATION : Vertical

WATER LEVELS : 1.7 ft bgs on 2/11/07 START : 2/7/2007 END : 2/12/2007 LOGGER : T. Stewart, C. Sump
> . DISCONTINUITIES o LITHOLOGY COMMENTS
SE o o)
0z> ZS ] DESCRIPTION =
a<z > w ROCK TYPE, COLOR,
Buo| S53F | g sk = MINERALOGY, TEXTURE, o A D T OF CASING.
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
-107.1 148.3" - Fracture, horizontal, rough, | | | Limestone Measured depth of water at
B 3 undulating, open 1 - 149.5-151.9' - light olive brown to 1.7" below ground surface —
149.0-149.35' - Fracture zone, limestone _I_ light olive gray, (5Y 5/6 to 5Y 5/2), on 2/11/07 at 08:30
R14-NQ gravel-sized fragments to 3/4"x1" 1] fine grained, moderate HCI reaction,
— 5ft | 37 | 5 149.35' - Fracture, horizontal, rough, B - weak to medium strong (R2 to R3), e
86% undulating, open [T | poorly fossiliferous (casts), trace ]
149.5' - Fracture, horizontal, rough, voids up to 1/8"
- 0 | undulating, open 3/16" JT} 151.9-153.3' - Same as 146.2-148.3' .
| 149.75' - Fracture, horizontal, rough, i B i
T undulating, tight [ 1] R147 minutes
B NR 149.9' - Fracture, horizontal, rough, 10T No Recovery 153.3-154.0 E
154.0 undulating, open, top of fracture zone
149.9-150.2' - Fracture zone, rock fragments Limestone ]
E 1 to1"x 1" 4} 154.0-157.2' - moderate yellow to -
155 | 150.2' - Fracture, horizontal, rough, ] dusky yellow, (5Y 7/6 to 5Y 6/4), fine N
-1121 undulating, tight to open 1/8 1| to medium grained, strong HCI
- 1 1503, 15035, 15072, 151 .0, 151:25, 1516, . = reaction’ weak to medium Strong (R2 .
151.75, 151.9' - Fractures (8), horizontal, Tl toR3), ripple laminated in light olive |
R15-NQ rough, undulating, tight gray (5Y 5/2), alternating parallel
. 5f | 18 | 1 153.3' - Fracture, horizontal, rough, 4T} intervals of bioturbation, voids up to .
76% undulating 1/16" over 5-10% of surface
7 154.5' - Fracture, horizontal, rough, planar, 'I' 7
i 2 tight ] | 157.2-157.8' - olive gray, (5Y 3/2), |
154.6-155.1" - Fracture zone [T medium grained, moderate HCI
T 155.5' - Fracture, 80 deg, slickensided, 'I' reaction, weak to medium strong (R2 R15:5 minutes 1
i NR stepped, brown staining, tight ] | to R3), voids <1/16" on 50-70% of : |
159.0 156.85, 157.0, 157.6' - Fractures (3), [T | surface, trace dusky yellow (5Y 6/4)
- horizontal, rough, undulating, open b - discoloration 1
No Recovery 157.8-159.0
7 2 | 159.4,159.5 - Fractures (2), rough, Limeatone™¥ 7
160 dulating, open 1/8" 1 '
T un 9, Op —tL}— 159.0-162.5' - dusky yellow to —
“ 1 ignt moderate olive brown, (5Y 6/4 to 5Y ]
4/4), fine to medium grained,
160.9, 161.0, 161.1' - Bedding plane (3), <5 || moderate to strong HCI reaction, 7
i R156}1\‘Q 56 | 7 | deg, rough, undulating, tight g plane (9 - weak to medium strong (R2 to R3), i
92% 161.2, 161.3' - Fracture or mechanical break ~ |-L] ~voids (<1/16") over 30-40% of
(2), horizontal, rough, undulating, tight ‘ -I- ;Jgigz"dcl)?sgl;tlgpszxgzsV[;ﬁittg -
| 5 161.5, 161.6, 161.7, 162.0, 162.1, 162.2" - i | IS 9N ove e B
Bedding plane (4), horizontal, rough, planar, T mineral infill, some cavities
. tight g - 162.5-163.6' - very pale orange and R16: No run time recorded
| 0 | 162.6'- Bedding plane, horizontal, rough, 1] mottled medium light gray, (10YR 8/2 -norunt i
NR| undulating and N6), strong HCI reaction, weak
184 162.7, 163.0' - Mechanical break (2) J}  to medium strong (R2 to R3), highly " .
163.45' - Fracture, horizontal, rough, fossiliferous (very small <1/16" Driller's Remark: Driller
1  Rri7HQ Sulating. fiht 18" 1TLF molds/casts) switch to HQ core R
165 | 2% | 0 |NR undulating, tignt, open _ | No Recovery 163.6-164.0' assembly and used a 2.0'
-122.1 0% L No Recovery 164.0-166.0" stake on core run
B R17:1 minute E
166.0 1 1
[ T | Limestone
B 2 1 - 166.0-166.9' - moderate olive brown —
i 166.65' - Bedding plane, horizontal, rough, | T1 andlightolive gray, (5Y 4/4 and 5Y |
undulating, open 6/1), fine grained, strong HCI
— >10 166.9' - Bedding plane, horizontal, smooth, 1l reaction, strong (R4), 30-40% -
planar, open | | medium grained medium gray (N5) ]
R18-HQ 166.9-171.0' - Mechanical break, horizontal, EE particles, poorly fossiliferous (few
- 5ft | 16 |>10 smooth, planar, highly competent limestone 11t casts), laminations at 166.0' s
| 70% intervals, related to drilling i B i
>10 EE
170 L
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ROCK CORE LOG

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

LOCATION : 1722723.7 N, 457915.1 E (NAD83)

ELEVATION : 429 ft (NAVD88)

DRILLING CONTRACTOR : Universal Engineering Sciences, Orlando, FL; Driller: D. Patten

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

ORIENTATION : Vertical

WATER LEVELS : 1.7 ft bgs on 2/11/07 START : 2/7/2007 END : 2/12/2007 LOGGER : T. Stewart, C. Sump
zne . DISCONTINUITIES o LITHOLOGY COMMENTS
5z& 2 g » S
oSz | ZEx | o |ue DESCRIPTION ) ROCK TYPE, COLOR, SIZE AND DEPTH OF CASING,
@oF | Zry | €38 3 MINERALOGY, TEXTURE, FLUID LOSS, CORING RATE AND
z E< W 5 8 o 5 8 DEPTH, TYPE, ORIENTATION, ROUGHNESS, 8 WEATHERING, HARDNESS, SMOOTHN’ESS CAVING ROD
4 ﬁ >0 o | zx PLANARITY, INFILLING MATERIAL AND = AND ROCK MASS DROPS. TEST IR;ESULTS ETC
g A0 8 w '5'.% x | & | THICKNESS, SURFACE STAINING, AND TIGHTNESS 5 CHARACTERISTICS ’ ’ .
-127.1 NR | | | Limestone R18: No run time recorded
— B - 166.9-169.5' - moderate olive brown, B
171.0 ] [ ] | (5Y 4/4), medium to coarse grained, a
1] strong HClI reaction, weak (R2),
1 1 1 - 5-10% powder white mineral infill in E
| 171.7' - Mechanical break, horizontal, [ T] voids and cavities, 166.9-167.2" and i
undulating, 1/4" x 5/16" relief, fossil molds 167.6-168.0' is olive gray (5Y 6/1),
B 3 exposed on surface 4T} fine matrix, m|crolam|nate'd B
172.2' - Fracture, horizontal, smooth, It E_O Re::overy 169.5-171.0 |
R19-HQ undulating Imestone
E 180f‘t’/ 56 | 2 172.4' - Fracture or mechanical break, <5 11T ;/721)-0'17(11_-9' -tyellowish gray, ((?Y B
o de , medium to coarse grained,
17%5, 172.9, 173.6' - Bedding plane (3), strong HClI reaction, weak to medium N
- 2 horizontal, rough, undulating, open 3/16" 4} strong (R2 to R3), 10-20% E
175 | 174.1' - Mechanical break or fracture, 70 deg, |- 1| disiolggg}n ca\(/ji_tieS up 10(%;?73/8", ]
-132.1 rough, undulating up 10 557 medium gray R19:8 minutes
e 2 175.1' - Mechanical break, horizontal, rough, —I— coar_s_e-szed grains, poorly E
176.0 undulating, irregular I fossiliferous (trace casts), sharp i
175.3' - Mechanical break, horizontal, rough, — ﬁgqtgcz 76.0' - vellowish (5
E 2 undulating B - -9-1/0.0" - yellowish gray, 1
1 175.4' - Bedding plane, horizontal, rough, ) | 7/2), fine to medium grained, |
undulating, open 1/8"x3/16" I mod_erate HCI reaction, weak to
. 4 176.4-176.6' - Fracture, horizontal, rough, 1T medium strong (R2 to R3), very |
clay/gravel interbed, clay infill poorly fossiliferous (trace casts), fine
R20-HQ 177.0, 177.1' - Fractures (2), horizontal, T bedding laminations (1/16"x3/16") ]
i 5f | 32 | 1 rough, undulating, clay infill ] | visible on fre‘sh broken face . ]
96% 177.8' - Fracture or mechanical break, 70 [ T] 176.0-180.8'- Same as 171.9-176.0
deg, rough, undulating, closely spaced 1 - except rippled laminations are visible ]
. 7 fracture over 179.0-180.5' .
180 178.6' - Fracture, 45 deg, rough, undulating T
-137.1] 179.0" - Mechanical break, horizontal, rough, [ R20: No run time recorded
i 5 undulating 11} .
181.0 179.2, 179.3, 179.35' - Bedding plane (3), ,
NRY{  horizontal, rough, planar to undulating 1r Ei‘r’nzgf‘;’::ry 180.8-181.0 b
_ 4 ;;ﬁtG Mechanical break, 10-15 deg, clean, TT 18101850 - Same as 171.9-176.0° i
T 179.7, 179.85' - Fracture (2), horizontal, 'I' 1
_ 3 rough, planar, dark brown staining i n i
180.0" - Mechanical break, 0-5 deg, [T
R21-HQ undulating, clean T u 1
i 5k | 48 | o | 180.1,180.3 - Bedding plane (2), horizontal, | T i
90% rough, brown staining
180.6, 180.7' - Fractures (2), horizontal, 1+ .
i 6 rough, undulating, slight staining, no infill 1t |
185 131 g Hg;agtt;rgi f;s'igrl‘gentted Iir(‘g?stone
] .5, .6, .7' - Fracture (3), — — . :
142'1_ 5 fragmented limestone, horizontal planar - Limestone R21: No run time recorded a
186.0 NR| breaks . 185.3-185.5' - dark brown,
182.0'- Beddlng plane,_h_onzontal, rough, fossiliferous surface, voids on >60%
i planaf, slight brown staining on fracture ] |\ of surface, molds and casts a
182.5' - Fracture, rough, horizontal partings, No Recovery 185.5-186.0'
— cavity-rich limestone breaks (fragmented) R - — - B
| 182.7' - Fracture, rough, irregular break B Eﬂg?znégf Boring at 186.0 ft bgs on |
184.0" - Bedding plane, horizontal, smooth 7
E 184.05, 184.45, 184.50, 184.6' - Bedding E - E
plane (4), horizontal, smooth
1 184.95, 185.0, 185.05, 185.1' - Bedding plane B 7]
— (4), horizontal, smooth, fine spaced E = .
(3/8"x7/8")




PROJECT NUMBER:

338884.FL

BORING NUMBER:

GSC-11

SHEET 11 OF 11

“ CH2MHILL

ROCK CORE LOG

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

LOCATION : 1722723.7 N, 457915.1 E (NAD83)

ELEVATION : 429 ft (NAVD88)

DRILLING CONTRACTOR : Universal Engineering Sciences, Orlando, FL; Driller: D. Patten

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

ORIENTATION : Vertical

WATER LEVELS : 17 ft bgs on 2/11/07 START : 2/7/2007 END : 2/12/2007 LOGGER : T. Stewart, C. Sump

. _ DISCONTINUITIES o LITHOLOGY COMMENTS

o a¥ o
gz%| 2% » DESCRIPTION 2
Uwd | Z<x | - |¥= ) ROCK TYPE, COLOR, SIZE AND DEPTH OF CASING,
ol | S:F | §(%9 = MINERALOGY, TEXTURE, FLUID LOSS, CORING RATE AND
Tk £ | €20 DEPTH, TYPE, ORIENTATION, ROUGHNESS, 2 WEATHERING, HARDNESS, :
£xz| whd | o |6 2 SMOOTHNESS, CAVING ROD
Rea| E23 |2 (% PLANARITY, INFILLING MATERIAL AND o AND ROCK MASS SMOCTHNESS, SAVING ROD
wod| gEL | $ |2w| THICKNESS, SURFACE STAINING, AND TIGHTNESS | 5 CHARACTERISTICS : .ETC.

color
185.5' - end of run

185.3" - discontinuity with much more
void/fossil-rich limestone, dark brown/yellow
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