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Rev.Callaway Plant Unit 2 0

This part contains geotechnical boring logs that are the basis for discussion in relevant subsections 
of FSAR section 2.5. The logs represent a record of subsurface conditions at the Callaway Plant Unit 2 
site.
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0.0-0.7', FILL - AGGREGATE.
0.7'

0.7-10.0', SILTY CLAY, pale yellowish brown (10YR 6/2) and dark
yellowish orange (10YR 6/6) variegated, moderate to high plasticity,
stiff, trace very fine sand, does not effervesce, moist.

As above except very stiff.

As above except increasing fine sand.

As above except stiff.

10.0'

SILTY CLAY, pale yellowish brown (10YR 6/2), as above except
medium to low plasticity.

14.5'
CLAY, pale yellowish brown (10YR 6/2) and dark yellowish orange
(10YR 6/6) mottles, high plasticity, trace black manganese streaks,
very stiff, moist.

Same as above.

ch

ch

ch

ch

cl

ch

ch

PPT=1.75 tsf

PPT=2.25 tsf

PPT = 2.25 tsf

PPT = 1.75 tsf

No sampling 9.0-11.0'. Set 4"
temporary steel casing to 10.0'.
Resumed sampling at 11.0'.

PPT=1.5 tsf

Shelby Tube sample 12.5-14.4'.

PPT=3.0 tsf

PPT=3.75 tsf

Ameren Callaway PROJECT NO. 06-3624
LOG OF BORING NO. R-1

DATE STARTED: 1/29/07 DRILLING METHOD: Mud Rotary, Continuous-SPT 0.0-37.0'
Wireline Core, NQ Dual Tube 37.0-350.0'

NOTES:
DATE COMPLETED: 2/10/07
FIELD GEOLOGIST: DHC
CHECKED BY: THC/JLO
DRILLING CO.: Terracon DRILLER: Sam Silverman HELPER: Terry Duncan RIG: CME 55 Track
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18"
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CLAY, as above except increasing dark yellowish orange (10YR 6/6),
hard.

Same as above.

As above except with some fine to medium sand, very stiff.

Same as above.

As above except dark yellowish orange (10YR 6/6), trace pale
yellowish brown (10YR 6/2), increasing sand and fine gravel-size
chert fragments, abundant manganese streaks.

Same as above.

Same as above.

Same as above.

30.5'
SANDY CLAY, dark yellowish orange (10YR 6/6) and pale yellowish
brown (10YR 6/2), very stiff, some thin, soft, wet zones, with mostly
fine sand, frequent fine gravel-size subround sandstone pebbles,
abundant dendritic black manganese, frequent chert fragments.

Same as above.

ch

ch

ch

ch

ch

ch

cl

cl

PPT=4.25 tsf

Shelby Tube sample 19.0-21.0'.

PPT=3.75 tsf

PPT=3.75 tsf

PPT=3.0 tsf

PPT=3.75 tsf

Shelby Tube sample 27.0-29.0'.

PPT=3.0 tsf

PPT=3.0 tsf

PPT=4.0 tsf

Shelby Tube sample 33.5-35.5'.
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DRILLING CO.: Terracon DRILLER: Sam Silverman HELPER: Terry Duncan RIG: CME 55 Track
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As above except hard.

36.3'
36.3-65.0', GRAYDON CHERT CONGLOMERATE, chert fragments,
yellowish gray (5Y 8/1) to white (N9), in a clayey matrix, very pale
orange (10YR 8/2) to grayish orange (10YR 7/4), clay is soft, sticky,
silty, with fine to coarse sand.

38.1'
38.1-39.1', MUDSTONE, moderate reddish brown (10R 4/6).

39.1'
39.1-41.0', CHERT CONGLOMERATE, same as 36.3-38.1'.

41.0-47.3' CHERT CONGLOMERATE, as above with cobble to
boulder-size chert fragments.

47.3'
47.3-49.0', MUDSTONE, grayish red (5R 4/2) and grayish orange
(10YR 7/4) to moderate orange pink (10R 7/4), soft, friable.

49.0'
49.0-51.1', CHERT CONGLOMERATE, dark yellowish orange (10YR
6/6) silty clay with some sand and gravel-size chert.

51.1-59.0', CHERT CONGLOMERATE, chert, light gray (N7) to white
(N9), mostly cobble-size, frequent ooids, in dark yellowish orange
(10YR 6/6) clayey matrix.

ch PPT=4.25 tsf

Core loss  in clay from 38.2-38.7'.
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(14%)
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74%
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4.1'

5.0'

3.7'

59.0-62.9', CHERT CONGLOMERATE, mudstone, dark reddish
brown (10R 3/4) to grayish red (5R 4/2), with fine gravel- size chert
fragments, light olive gray (5Y 6/1), poorly indurated 60.1'-61.0', not
indurated below 61.0'.

62.9-65.0', CHERT CONGLOMERATE, chert cobbles to boulders in
yellowish gray (3Y 7/2) to light olive gray (5Y 5/2) clayey matrix, some
cherty limestone fragments with slight effervescence, increasing
cherty limestone with depth.

65.0'
65.0-71.5', BURLINGTON FORMATION-LIMESTONE, pale yellowish
brown (10Y 6/2), thick bedded, slightly weathered, moderate
effervescence on fresh sample.

69.0'
69.0-69.7', MUDSTONE, silty, pale yellowish green (10GY 7/2) thinly
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5.0'

5.0'

4.8'

laminated. 69.7'
69.7-71.5', LIMESTONE, dark yellowish orange (10YR 6/6) to
moderate yellowish brown (10YR 5/4), moderately hard, thick bedded
to massive, fossiliferous with crinoids, brachiopods, thin wispy
laminae (shells fragments?), highly effervescent, moderately to
intensely fractured, 10° fractures with calcite on fracture surfaces,
moderately weathered. 71.5'

71.5-73.2', BUSHBERG FORMATION-SANDSTONE, yellowish gray
(5Y 7/2) to dark yellowish orange (10YR 6/6), fine to medium grained,
moderately sorted, subround, friable.

73.2'
73.2-103.3', SNYDER CREEK FORMATION-LIMESTONE, dark
yellowish orange (10YR 6/6), fossiliferous (fossils decreasing below
76.5'), grading into calcareous shale or mudstone from 79.0-82.0',
gradual color change to grayish nge (10YR 7/4), moderately
fractured, 60° fracture at 75.8', 1" wide, healed with calc-cemented
sandstone, 45° fracture at 78.3', 1" wide, healed with calcareous
mudstone, 60° fractureat 81.6', 1" wide, healed with calcareous
cemented sandstone.

82.0'
82.0-84.0', CALCAREOUS SHALE (MUDSTONE), grayish orange
(10YR 7/4), gradual color change to yellowish gray (5Y 7/2) from
82.0-84.0', hard, slight effervescence, moderate effervescence on
powdered sample, moderately fractured, with subhorizontal to 30°
fractures, very thin, partially to mostly healed.

84.0-89.0', As above except medium light gray (N6),  color change to
grayish red (5R 4/2) at 85.2'.

Natural break at 77.3'.
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(86%)

5.0'
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89.0-93.4', As above except grayish red (5R 4/2) to moderate red (5R
5/4), moderate efffervescence.

93.4'
93.4-93.85', Thin zone of yellowish gray (5Y 7/2) to dusky yellow (5Y
6/4) mudstone, more coarse grained then above and below.

93.85'

Subhorizontal fracture, smooth with very thin clay coating,  moderate
reddish brown (10R 4/6) and light greenish gray (5GY 8/1) at 98.4'.

99.7-103.3', Alternating beds of light bluish gray (5B 7/1) to greenish
gray (5G 6/1) CALCAREOUS SHALE, with trace fine sand,
moderately effervescent, and grayish red (5R 4/2) CALCAREOUS
SHALE, as above, moderately to thickly bedded, separated by thin
clayey beds.

103.3'
103.3-141.9', CALLAWAY FORMATION-LIMESTONE, Light gray
(N7) to very light gray (N8), medium hard to hard, frequent stylolites,

Sub-vertical fracture at 90.1'
20° fracture at 90.5'
45° fractures at 91.' and 91.4'

60° healed fractures at 94.4', 97.8',
and 98.3'
40° fractures at 94.9', 97.3', and 99.0'
with thin clay filling.
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R-15
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R-17

100%

(100%)

100%

(96%)

100%

(100%)

100%

5.0'

5.0'

5.0'

moderately spaced, bioturbation throughout, some fossils, highly
effervescent, slightly fractured.

109.0'-119.0' LIMESTONE, as above, except bioturbatation less
common.

119.0-122.2', LIMESTONE, as above except bioturbation common,
few fossils, medium bluish gray (5B 5/1) inclusions  1/2"-1" diameter
common from 121.5'-122.8'.

Natural breaks at 111.6' and 111.7'
with green clayey silt, soft, trace mica
along breaks (clayey silt has
soapstone texture).
Natural breaks, as above at 112.4',
113.0', and 113.5'.

Vuggy opening at 115.0' with calcite
crystal growth.
Pitted 115.8'-116.4'.

Natural break (?) at 117.6' along
stylolites.

Natural break (?) at 119.0' along
stylolites.

Stylolite, very thin, 120.5'-120.7'.

Natural break (60°) at 121.0', rough
with moderately thin calcite filling.
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122.5

125

127.5

130

132.5

135

137.5

726.1
726.0
725.8
725.7

R-18

R-19

R-20

R-21

(80%)

100%

(90%)

100%

(94%)

100%

(84%)

5.0'

5.0'

5.0'

5.0'

122.0'-123.0' LIMESTONE, as above, except medium gray (N5),
bioturbation absent.

123.0'
123.0'-123.1' MUDSTONE, pale green (10G 6/2), soft, crumbly.

123.1'

123.1-123.3', LIMESTONE, same as 122.0-123.0'.
123.3'

123.3-123.4', MUDSTONE, same as 123.0-123.1 except indurated,
hard.

123.4'

123.4-128.4', LIMESTONE, as above, with moderately spaced,
medium dark gray (N4) pressure solution laminae and stylolites.

128.4'-132.5' DOLOMITIC LIMESTONE, pale yellowish brown (10YR
6/2), slightly to moderately effervescent, with 1/4"- 1" diameter
limestone inclusions.

132.5-140.2', LIMESTONE, light brownish gray (5YR 6/1) and light
gray (N7), hard, 1/2" diameter inclusions common, intensely fractured
132.5-134.8', near-vertical fractures, intersecting,  rough to stepped,
open or with thin calcite partial filling.

Moderately to intensely fractured 134.8-137.9' sub-horiztontal to 60°
fractures, rough to stepped,  with moderately thin, pale green
mudstone filling, soft to firm.

Very intensely fractured 137.9-138.4'.

Moderately fractured 138.4-140.6'

Natural break at 121.6', (20°), rough,
with thin calcite filling.

Stylolite at 126.0'.

Natural break at 128.0', rough, with
thin aragonite (?) filling.
Natural break at 128.6', rough, slightly
open with pyrite crystal growth.

Vug (1/2" diameter), clay filled at
131.0'.

Pale green (5G 7/2) mudstone,
moderately soft, 1/2" thick at contact at
132.5'.

Stylolites 138.6-139.1'.
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140

142.5

145

147.5

150

152.5

155

708.9

707.2

703.9

698.3

R-22

R-23

R-24

100%

(56%)

100%

(100%)

100%

(100%)

5.0'

5.0'

5.0'

140.2'
140.2-141.9', CALCAREOUS SANDSTONE, medium light gray (N6)
to light olive gray (5Y 6/1), very fine, abundant fine pyrite, 1" diameter
black (dull), soft lenticular clast at 140. 5'.

141.9'
141.9-350.0', COTTER-JEFFERSON CITY FORMATION -
DOLOMITE, medium light gray (N6) to light olive gray (5Y 6/1), hard,
fine crystalline, slight effervescence, frequent to abundant gravel size
grayish green (5G 5/2) shale (mudstone) fragments 143.0'-145.2',
hard, no effervescence, rip-up zone 144.7-145.2'.

145.2'
145.2-148.0', SHALE, grayish green (5G 5/2), and DOLOMITE, as
above, in thin laminae.

148.0'-150.8' SHALE and DOLOMITE, as above, with loading
structures and rip-up clasts common, few limonite inclusions at
148.1'.

150.8'
150.8'-153.5' DOLOMITE, as above, with occasional green shale
laminae, sandy in zones, few pits.

153.5-153.7', Vuggy (pitted) zone.
153.7-159.9', DOLOMITE with few green shale laminae.

Rip-up clasts (?) of green shale
abundant 144. 7-145.2'.
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157.5

160

162.5

165

167.5

170

172.5

689.2
688.8

688.1
687.8

679.1

677.6

R-25

R-26

R-27

R-28

100%

(100%)

98%

(86%)

96%

(92%)

94%

(72%)

5.0'

4.9'

4.8'

4.7'

159.9'
159.9-160.3', SANDSTONE, light greenish gray (5G 8/1) with thin
pale green (10G 6/2) laminae, fine, subround- subangular,
moderately sorted, trace clay.

160.3'

160.3-161.0', DOLOMITE with few green shale laminae.
161.0'

161.0-161.3', SANDSTONE, pale green (10G 6/2), very fine to fine,
poorly sorted, subround to subangular, some clay, poorly
consolidated.

161.3'

161.3-170.0' CHERTY DOLOMITE, light gray (N7), vuggy 161.5-
162.4'.

167.2-167.8', Vuggy zone.

168.8-170.0', Vuggy zone.

170.0'
170.0-171.1', SHALE, grayish green, with embedded rip-up clasts
(fine gravel-size) of dolomite.

171.1-171.5', Vuggy zone. 171.5'
171.5-174.2', SHALE and DOLOMITE, thinly laminated.

Sandstone is moderately hard except
upper 1" which is unconsolidated.

Natural break at 167.4'- 167.5' in
vuggy zone.

Natural break (45°) at 168.1' along
clay parting.
Core intensely broken in vuggy zone
169.2-169.7'.

Core intensely broken 171.1-171. 3' in
vuggy zone.
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175

177.5

180

182.5

185

187.5

190

670.9

666.1

663.3

660.8
660.6

658.8

R-29

R-30

R-31

100%

(92%)

100%

(84%)

100%

(88%)

5.0'

5.0'

5.0'

174.2-178.2', DOLOMITE, yellowish gray (5Y 8/1) to light greenish
gray (5GY 8/1) with occasional to frequent green shale laminae with
loading structures.

178.2'
178.2-183.0,' CHERTY DOLOMITE, light gray (N7) to medium light
gray (N6), vuggy, with very fine pyrite, light gray (N7) dolomite with
vugs absent from 180.2-180.6'.

183.0'
183.0-185.8', SANDSTONE, light greenish gray (5GY 8/1) with
dolomite rip-up clasts, gravel size, angular, and frequent green shale
laminae at top and bottom of section.

185.8'
185.8-188.3', CHERTY DOLOMITE, light gray (N7) to medium light
gray (N6), vuggy.

188.3'
188.3-188.5', SHALE, greenish gray, thinly laminated. 188.5'

188.5-190.3', DOLOMITE, yellowish gray (5Y 8/1) to light greenish
gray (5GY 8/1) with occasional to frequent green shale laminae,
loading structures common 188.5-189.2'.

190.3'
190.3-191.2', CHERTY DOLOMITE, medium light gray (N6), vuggy.
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192.5

195

197.5

200

202.5

205

207.5

657.9

655.5

648.0

646.6

R-32

R-33

R-34

R-35

100%

(98%)

100%

(96%)

100%

(96%)

100%

(100%)

5.0'

5.0'

5.0'

5.0'

191.2'
191.2-193.6', DOLOMITE, yellowish gray (5Y 8/1) to light greenish
gray (5GY 8/1) with occasional to frequent green shale laminae,
loading structures common 191.2-192.4'.

193.6'
193.6-198.7', DOLOMITE, yellowish gray (5Y 7/2) to light brownish
gray (5YR 6/1), massive, with occasional green shale laminae, very
thin olive gray (5Y 4/1) shale bed at 198.3'.

198.7-201.1', CHERTY DOLOMITE, medium light gray (N6) with
frequent vugs, core very broken 198.8'-199.0' (shoe interval).

201.1'
201.1-202.5', SHALE, grayish green (10GY 5/2) to dusky green (5G
3/2), laminated, with dolomite, light gray (N7), in thin interbeds,
dolomite rip-up clasts common 201.8'-202.5'.

202.5'
202.5-211.4', CHERTY DOLOMITE, light gray (N7) to medium light
gray (N6), vugs common, frequent 209.0'-209.8', styolites common.

Stylolites 198.8' and 199. 1'.

Stylolite at 200.4'.
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210

212.5

215

217.5

220

222.5

225

637.7

637.1

632.9

624.0

R-36

R-37

R-38

98%

(84%)

96%

(86%)

100%

(94%)

4.9'

4.8'

5.0'

211.4'
211.4-212.0' DOLOMITE and green shale laminae, vugs absent.

212.0'
212.0-216.2', CHERTY DOLOMITE, same as 207.5-211.4'.

216.2'
216.2-225.1,' DOLOMITE, yellowish gray (5Y 7/2) to light brownish
gray (5YR 6/1), massive with occasional green shale laminae (similar
to 193.6'-198.7'), shale laminae frequent 219.4'-220.3'.

225.1'
225.1-228.1', DOLOMITE, light gray (N7), interbedded with
SANDSTONE, light gray (N7) to very light gray (N8), very hard, fine to

Stylolites 208.3', 208.5' and 208.9'
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227.5

230

232.5

235

237.5

240

242.5

621.0

618.7
618.2

617.6

613.4

606.6

R-39

R-40

R-41

R-42

100%

(92%)

98%

(90%)

100%

(78%)

100%

(96%)

5.0'

4.9'

5.0'

5.0'

medium, both thinly bedded.

228.1'
228.1-230.4', DOLOMITE, yellowish gray (5Y 8/1), with frequent
green shale laminae, stylolites common, sandstone pebble inclusions
at 229.4', loading structures common 229.7- 230.4'.

230.4'
230.4-230.9,' DOLOMITE and SANDSTONE, interbedded (same as
225.1-228.1'). 230.9'

230.9-231.5', CHERTY DOLOMITE, medium light gray (N6) to light
gray (N7), hard, vuggy.

231.5'

231.5-235.7', DOLOMITE, greenish gray (5GY 6/1) grading to light
brownish gray (5YR 6/1), frequent grayish green (5G 5/2) to grayish
olive green (5GY 3/2) shale laminae.

235.7'
235.7-236.3', CHERTY DOLOMITE (same as 230.9-231.5').

236.3-237.0', DOLOMITE and CHERTY DOLOMITE, interbedded
(thin laminae).
237.0-242.5', CHERTY DOLOMITE, vuggy, as above, vugs partially
filled with quartz.

242.5'
242.5-244.3', DOLOMITE, yellowish gray (5Y 8/1), massive with
common grayish green shale laminae.

Stylolite at 235.5'.
Core intensely broken in vuggy zone
235.7-236.3'.

Bioturbated zone 240.0 -241.7'.

Large vug, partially filled 242.0-242.1.'
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245

247.5

250

252.5

255

257.5

260

604.8

600.1

599.4

598.6

595.1

593.7

R-43

R-44

R-45

100%

(60%)

100%

(82%)

100%

(98%)

5.0'

5.0'

5.0'

244.3'
244.3-244.9', CHERTY DOLOMITE, light gray (N7), few folded chert
laminae (loading structures).
244.9-247.6', DOLOMITE, massive, with sparse green shale laminae,
trace very fine stylolites.

247.6-249.0,' As above with thin sandstone layers, indistinct contacts.

249.0'
249.0-249.7', CHERT, light brownish gray (5YR 6/1), very intensely
fractured, fractures moderately rough with thin grayish green shale
filling, poorly indurated, friable.

249.7'

249.7-250.5', SANDSTONE, light gray (N7), very hard, fine grained,
sacharroidal, few shale partings and chert laminae. 250.5'

250.5-254.0', DOLOMITE, light gray (N7) to medium light gray (N6),
massive, with green shale in laminae to very thin beds, sparse
sandstone laminae to very thin beds.

254.0'
254.0-255.4', CHERTY DOLOMITE, light gray (N7), pitted 254.2-
254.4', vuggy 254.7-255.3'.

255.4'
255.4-262.1', DOLOMITE, light gray (N7) to medium light gray (N6),
massive, with green shale in laminae to very thin beds, sparse
sandstone laminae to very thin beds.

Natural break at 244.9' (vug?) partially
filled.

Few loading structures 252.9-253.5'.
Dark mineral inclusions,  1/16"  to 1/4"
diameter 253.2-253.6'.
Trace marcasite (?) on shale parting at
254.8'

Thin cherty zone 259.9-260.3'.

Vuggy 259.9-260.1'
Few stylolites 259.0-261.1'.
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DRILLING CO.: Terracon DRILLER: Sam Silverman HELPER: Terry Duncan RIG: CME 55 Track

E
LE

V
A

TI
O

N
(F

E
E

T 
M

S
L)

D
E

P
TH

(F
E

E
T)

S
A

M
P

LE
 N

O
.

O
R

 R
U

N
 N

O
.

B
LO

W
S

/6
" &

 (N
)

O
R

 %
R

E
C

 &
 (%

R
Q

D
)

R
E

C
O

V
E

R
Y

 (I
N

 O
R

 F
T)

P
R

O
FI

LE

DESCRIPTION

COORDINATES
N 1067849.797      E 1844538.838

SURFACE EL: 849.10

U
S

C
S

 S
Y

M
B

O
L

REMARKS

BORING NO. R-1
SHEET 15 OF 21



262.5

265

267.5

270

272.5

275

277.5

587.0

584.1

581.7
581.3

579.1

578.1

575.4

574.4

R-46

R-47

R-48

R-49

100%

(98%)

100%

(100%)

100%

(100%)

100%

(96%)

5.0'

5.0'

5.0'

5.0'

262.1'
262.1-263.2', CHERTY DOLOMITE, light gray (N7), vuggy.

263.2-265.0', DOLOMITE and CHERTY DOLOMITE, interbedded
(thin beds).

265.0'
265.0-267.4', DOLOMITE, light gray (N7) to medium light gray (N6),
massive, with green shale in laminae to very thin beds.

267.4'
267.4-267.8', CHERTY DOLOMITE, light gray (N7) to medium light
gray (N6), vuggy with thin sandstone bed at 267.5-267.6'.

267.8'

267.8-270.0' DOLOMITE, light olive gray (5Y 6/1) grading to light gray
(N7), massive with frequent greenish gray shale laminae.

270.0'
270.0'-271.0' CHERTY DOLOMITE, same as 267.2-267.8', pitted.

271.0'
271.0-273.7' DOLOMITE, light olive gray (5Y 6/1) grading to light gray
(N7), massive with frequent greenish gray shale laminae.

273.7'
273.7-274.7', CHERTY DOLOMITE, same as 270.0-271.0'.

274.7'
274.7-283.0', DOLOMITE, light olive gray (5Y 6/1) grading to light
gray (N7), massive with frequent greenish gray shale laminae.

Vuggy 262.2-263.2'.

Few rip-up clasts, common pitting
263.4 -264.2'
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280

282.5

285

287.5

290

292.5

295

566.1

565.1

560.8

558.3

555.3

R-50

R-51

R-52

100%

(98%)

100%

(96%)

100%

(80%)

5.0'

5.0'

5.0'

Sparse shale laminae 280.2-282.8'.

Color change to light olive gray (5Y 6/1) at 281.5'.

283.0'
283.0-283.3' SANDSTONE, pale yellowish green (10GY 7/2) at
contact then medium light gray (N6) to medium gray (N5), very hard,
fine grained.
283.3-284.0', SANDSTONE, light gray (N7), very hard, fine grained
with rip-up clasts of very light gray (N8) to white (N9) dolomite.

284.0'

284.0-288.5', DOLOMITE, yellowish gray (5Y 8/1) to light olive gray
(5Y 6/1), hard, few green shale partings, rip-up clasts 286.2-286.8'.

Increasing green shale laminae to thin beds 287.2-288.5' with
dolomite rip-up clasts in shale at 287.7-287.9'.

288.3'

288.5-293.8' CHERTY DOLOMITE, light gray (N7) to medium light
gray (N6), very hard, vuggy with frequent chert nodules.

290.8'
Medium bluish gray (5B 5/1) shale laminae 290.8'-291.0'.

Interbedded cherty dolomite and chert in very thin beds 293.0-293.8'

293.8'
293.8-299.1', DOLOMITE, yellowish gray (5Y 8/1), medium hard, with
closely to moderately spaced green shale thin laminae, medium
bluish gray (5B 5/1) and dark greenish gray shale laminae 294.9-
295.0' and 298.6-298.7', few stylolites.

Vugs at 288.3-288.6' with quartz
crystal partial filling.

Vugs at 289.5-289.8' as above.

Natural breaks at large vug at 290.0'.
Vugs 290.2-290.4' as above.
Pitted 290.8'-291.1'.

Pitted at 293.1' and 293.6'.
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297.5

300

302.5

305

307.5

310

312.5

550.0
549.7

547.3

546.1

537.6
537.3
536.9

R-53

R-54

R-55

R-56

100%

(98%)

100%

(92%)

98%

(98%)

100%

(96%)

5.0'

5.0'

4.9'

5.0'

299.1'
299.1-299.4' SANDSTONE, yellowish gray (5Y 8/1) to light olive gray
(5Y 6/1), fine grained, calcareous cemented, very thin chert bed
299.3-299.4'.

299.4'

299.4-301.8' DOLOMITE, same as 293.8-299.1'.

301.8'
301.8-303.0', CHERTY DOLOMITE, medium light gray (N6), vuggy,
with chert laminae to very thin beds.

303.0'
303.0-311.5', DOLOMITE, light olive gray (5Y 6/1), moderately hard,
with greenish gray (5G 6/1) shale laminae.

311.5'
311.5-311.8', SANDSTONE, medium gray (N5), grading to light gray
(N7), fine grained, dolomitic.

311.8'

311.8-312.2', CHERTY DOLOMITE, light gray (N7), with chert
312.2'

Occasional dark mineral inclusions
299.1-299.9'.

Core broken at vuggy zone at 302.3',
fine quartz crystal growth in vugs.

Ameren Callaway PROJECT NO. 06-3624
LOG OF BORING NO. R-1

DATE STARTED: 1/29/07 DRILLING METHOD: Mud Rotary, Continuous-SPT 0.0-37.0'
Wireline Core, NQ Dual Tube 37.0-350.0'

NOTES:
DATE COMPLETED: 2/10/07
FIELD GEOLOGIST: DHC
CHECKED BY: THC/JLO
DRILLING CO.: Terracon DRILLER: Sam Silverman HELPER: Terry Duncan RIG: CME 55 Track
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315

317.5

320

322.5

325

327.5

535.8

533.0

524.2

522.7
522.3

R-57

R-58

R-59

100%

(88%)

100%

(100%)

98%

(82%)

5.0'

5.0'

4.9'

fragments and chert laminae.
312.2-313.3' DOLOMITE, yellowish gray (5Y 8/1), with greenish gray
shale laminae.

313.3'

313.3-316.1' CHERTY DOLOMITE, same as 311.8-312.2', vuggy with
fine pyrite in vugs.

316.1'
316.1-324.9', DOLOMITE, light olive gray (5Y 6/1), moderately hard,
with trace green shale partings, frequent greenish gray pressure-
solution laminae.

324.9'
324.9-326.4', CHERTY DOLOMITE, light gray (N7), very hard, vuggy,
with chert nodules, pyrite in vugs.

326.4'
326.4-326.8', SANDSTONE with chert rip-up clasts. 326.8'
326.8-328.2', CHERTY DOLOMITE, same as 324.9-326.4' with
loading/flow structures common.

328.2-331.0', DOLOMITE, very light gray (N8), moderately hard, fine,
very thin (0.03-0.05') shale beds at 328.2' and 329.0', otherwise shale
absent.

Common dark mineral inclusions
315.7-315.9'.

Chert and dolomite rip-up clasts 326.0-
326.4'.

Ameren Callaway PROJECT NO. 06-3624
LOG OF BORING NO. R-1

DATE STARTED: 1/29/07 DRILLING METHOD: Mud Rotary, Continuous-SPT 0.0-37.0'
Wireline Core, NQ Dual Tube 37.0-350.0'

NOTES:
DATE COMPLETED: 2/10/07
FIELD GEOLOGIST: DHC
CHECKED BY: THC/JLO
DRILLING CO.: Terracon DRILLER: Sam Silverman HELPER: Terry Duncan RIG: CME 55 Track
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330

332.5

335

337.5

340

342.5

345

518.1
517.8

513.5

509.4

508.6

R-60

R-61

R-62

R-63

100%

(70%)

98%

(80%)

100%

(91%)

100%

(96%)

5.0'

4.9'

4.5'

5.0'

331.0'
331.0-331.3' MUDSTONE, light bluish gray (5G 8/1), moderately soft,
breaks with hackly fracture.

331.3'

331.3-335.6' DOLOMITE, yellowish gray (5Y 8/1), moderately hard,
with green shale partings

335.6'
335.6-339.7', CHERTY DOLOMITE, light gray (N7), very hard, vuggy,
with chert nodules (abundant chert 337.6-337.9').

339.7'
339.7-340.5', DOLOMITE, light gray (N7) to medium light gray (N6),
very hard, with greenish gray shale partings. 340.5'
340.5-344.1', CHERTY DOLOMITE, light gray (N7), very hard, vuggy.

344.1-350.0,' DOLOMITE, light gray (N7) to medium light gray (N6),
very hard, with greenish gray shale partings, interbedded with
CHERTY DOLOMITE, vuggy, moderately bedded.

Pitted 331.7-331.8'.
Pitted 336.4-338.4'

Soft, green, clayey silt at 337.3'.

Stylolite at 341.7'.

Styolites 344.2-344.5' and 344.7'.

Ameren Callaway PROJECT NO. 06-3624
LOG OF BORING NO. R-1

DATE STARTED: 1/29/07 DRILLING METHOD: Mud Rotary, Continuous-SPT 0.0-37.0'
Wireline Core, NQ Dual Tube 37.0-350.0'

NOTES:
DATE COMPLETED: 2/10/07
FIELD GEOLOGIST: DHC
CHECKED BY: THC/JLO
DRILLING CO.: Terracon DRILLER: Sam Silverman HELPER: Terry Duncan RIG: CME 55 Track
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347.5

350

352.5

355

357.5

360

362.5

499.1

R-64
100%

(100%)
1.5'

BOTTOM OF BORING 350'

Ameren Callaway PROJECT NO. 06-3624
LOG OF BORING NO. R-1

DATE STARTED: 1/29/07 DRILLING METHOD: Mud Rotary, Continuous-SPT 0.0-37.0'
Wireline Core, NQ Dual Tube 37.0-350.0'

NOTES:
DATE COMPLETED: 2/10/07
FIELD GEOLOGIST: DHC
CHECKED BY: THC/JLO
DRILLING CO.: Terracon DRILLER: Sam Silverman HELPER: Terry Duncan RIG: CME 55 Track
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0

2.5

5

7.5

10

12.5

15

848.2

838.9

835.4

0.0-0.7', FILL - AGGREGATE.
0.7'

0.7-10.0', SILTY CLAY, pale yellowish brown (10YR 6/2) and dark
yellowish orange (10YR 6/6) variegated, moderate to high plasticity,
stiff, trace very fine sand, does not effervesce, moist.

As above except very stiff.

As above except increasing fine sand.

As above except stiff.

10.0'

SILTY CLAY, pale yellowish brown (10YR 6/2), as above except
medium to low plasticity.

13.5'

CLAY, pale yellowish brown (10YR 6/2) and dark yellowish orange
(10YR 6/6) mottles, high plasticity, trace black manganese streaks,
very stiff, moist.

Same as above.

ch

ch

ch

ch

cl

ch

ch

Ameren Callaway PROJECT NO. 06-3624
LOG OF BORING NO. R-1B

DATE STARTED: 3/26/07 DRILLING METHOD: Desctructive Drilling, no samples. NOTES: Boring R-1B info was taken
from R-1 because this well has
no recovered cuttings; used
destructive drilling to advance.

DATE COMPLETED: 4/12/07
FIELD GEOLOGIST: DHC
CHECKED BY: DHC/JLO
DRILLING CO.: Aquadrill DRILLER: J.Christiansen HELPER: D.Moore RIG: IRTH-60
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17.5

20

22.5

25

27.5

30

32.5

CLAY, as above except increasing dark yellowish orange (10YR 6/6),
hard.

As above except with some fine to medium sand, very stiff.

Same as above.

As above except dark yellowish orange (10YR 6/6), trace pale
yellowish brown (10YR 6/2), increasing sand and fine gravel-size
chert fragments, abundant manganese streaks.

Same as above.

Same as above.

SANDY CLAY, dark yellowish orange (10YR 6/6) and pale yellowish
brown (10YR 6/2), very stiff, some thin, soft, wet zones, with mostly
fine sand, frequent fine gravel-size subround sandstone pebbles,
abundant dendritic black manganese, frequent chert fragments.

Same as above.

ch

ch

ch

ch

ch

ch

ch

ch

Ameren Callaway PROJECT NO. 06-3624
LOG OF BORING NO. R-1B

DATE STARTED: 3/26/07 DRILLING METHOD: Desctructive Drilling, no samples. NOTES: Boring R-1B info was taken
from R-1 because this well has
no recovered cuttings; used
destructive drilling to advance.

DATE COMPLETED: 4/12/07
FIELD GEOLOGIST: DHC
CHECKED BY: DHC/JLO
DRILLING CO.: Aquadrill DRILLER: J.Christiansen HELPER: D.Moore RIG: IRTH-60
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35

37.5

40

42.5

45

47.5

50

812.6

810.8

809.8

801.6

799.9

As above except hard.

36.3'
36.3-65.0', GRAYDON CHERT CONGLOMERATE, chert fragments,
yellowish gray (5Y 8/1) to white (N9), in a clayey matrix, very pale
orange (10YR 8/2) to grayish orange (10YR 7/4), clay is soft, sticky,
silty, with fine to coarse sand.

38.1'
38.1-39.1', MUDSTONE, moderate reddish brown (10R 4/6).

39.1'
39.1-41.0', CHERT CONGLOMERATE, same as 36.3-38.1'.

41.0-47.3' CHERT CONGLOMERATE, as above with cobble to
boulder-size chert fragments.

47.3'
47.3-49.0', MUDSTONE, grayish red (5R 4/2) and grayish orange
(10YR 7/4) to moderate orange pink (10R 7/4), soft, friable.

49.0'
49.0-51.1', CHERT CONGLOMERATE, dark yellowish orange (10YR
6/6) silty clay with some sand and gravel-size chert.

51.1-59.0', CHERT CONGLOMERATE, chert, light gray (N7) to white
(N9), mostly cobble-size, frequent ooids, in dark yellowish orange
(10YR 6/6) clayey matrix.

ch

Core loss  in clay from 38.2-38.7'.

Ameren Callaway PROJECT NO. 06-3624
LOG OF BORING NO. R-1B

DATE STARTED: 3/26/07 DRILLING METHOD: Desctructive Drilling, no samples. NOTES: Boring R-1B info was taken
from R-1 because this well has
no recovered cuttings; used
destructive drilling to advance.

DATE COMPLETED: 4/12/07
FIELD GEOLOGIST: DHC
CHECKED BY: DHC/JLO
DRILLING CO.: Aquadrill DRILLER: J.Christiansen HELPER: D.Moore RIG: IRTH-60

E
LE

V
A

TI
O

N
(F

E
E

T 
M

S
L)

D
E

P
TH

(F
E

E
T)

S
A

M
P

LE
 N

O
.

O
R

 R
U

N
 N

O
.

B
LO

W
S

/6
" &

 (N
)

O
R

 %
R

E
C

 &
 (%

R
Q

D
)

R
E

C
O

V
E

R
Y

 (I
N

 O
R

 F
T)

P
R

O
FI

LE

DESCRIPTION

COORDINATES
N 1067871.645      E 1844518.163

SURFACE EL: 848.94

U
S

C
S

 S
Y

M
B

O
L

REMARKS

BORING NO. R-1B
SHEET 3 OF 21



52.5

55

57.5

60

62.5

65

67.5

783.9

779.9

59.0-62.9', CHERT CONGLOMERATE, mudstone, dark reddish
brown (10R 3/4) to grayish red (5R 4/2), with fine gravel- size chert
fragments, light olive gray (5Y 6/1), poorly indurated 60.1'-61.0', not
indurated below 61.0'.

62.9-65.0', CHERT CONGLOMERATE, chert cobbles to boulders in
yellowish gray (3Y 7/2) to light olive gray (5Y 5/2) clayey matrix, some
cherty limestone fragments with slight effervescence, increasing
cherty limestone with depth.

65.0'
65.0-71.5', BURLINGTON FORMATION-LIMESTONE, pale yellowish
brown (10Y6/2), thick bedded, slightly weathered, moderate
effervescence on fresh sample.

69.0'
69.0-69.7', MUDSTONE, silty, pale yellowish green (10GY 7/2) thinly

Ameren Callaway PROJECT NO. 06-3624
LOG OF BORING NO. R-1B

DATE STARTED: 3/26/07 DRILLING METHOD: Desctructive Drilling, no samples. NOTES: Boring R-1B info was taken
from R-1 because this well has
no recovered cuttings; used
destructive drilling to advance.

DATE COMPLETED: 4/12/07
FIELD GEOLOGIST: DHC
CHECKED BY: DHC/JLO
DRILLING CO.: Aquadrill DRILLER: J.Christiansen HELPER: D.Moore RIG: IRTH-60
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70

72.5

75

77.5

80

82.5

85

779.2

777.4

775.7

laminated. 69.7'
69.7-71.5', LIMESTONE, dark yellowish orange (10YR 6/6) to
moderate yellowish brown (10YR 5/4), moderately hard, thick bedded
to massive, fossiliferous with crinoids, brachiopods, thin wispy
laminae (shells fragments?), highly effervescent, moderately to
intensely fractured, 10° fractures with calcite on fracture surfaces,
moderately weathered. 71.5'

71.5-73.2', BUSHBERG FORMATION-SANDSTONE, yellowish gray
(5Y 7/2) to dark yellowish orange (10YR 6/6), fine to medium grained,
moderately sorted, subround, friable.

73.2'
73.2-103.3', SNYDER CREEK FORMATION-LIMESTONE, dark
yellowish orange (10YR 6/6), fossiliferous (fossils decreasing below
76.5'), grading into calcareous shale or mudstone from 79.0-82.0',
gradual color change to grayish nge (10YR 7/4), moderately
fractured, 60° fracture at 75.8', 1" wide, healed with calc-cemented
sandstone, 45° fracture at 78.3', 1" wide, healed with calcareous
mudstone, 60° fractureat 81.6', 1" wide, healed with calcareous
cemented sandstone.

84.0-89.0', As above except medium light gray (N6),  color change to
grayish red (5R 4/2) at 85.2'.

Natural break at 77.3'.

Ameren Callaway PROJECT NO. 06-3624
LOG OF BORING NO. R-1B

DATE STARTED: 3/26/07 DRILLING METHOD: Desctructive Drilling, no samples. NOTES: Boring R-1B info was taken
from R-1 because this well has
no recovered cuttings; used
destructive drilling to advance.

DATE COMPLETED: 4/12/07
FIELD GEOLOGIST: DHC
CHECKED BY: DHC/JLO
DRILLING CO.: Aquadrill DRILLER: J.Christiansen HELPER: D.Moore RIG: IRTH-60
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87.5

90

92.5

95

97.5

100

102.5

749.2

745.6

89.0-93.4', As above except grayish red (5R 4/2) to moderate red (5R
5/4), moderate efffervescence.

Sub-vertical fratcure at 90.1'.
20° fracture at 90.5'
45° fractures at 91.1' and 91.4'.

93.4-93.85', Thin zone of yellowish gray (5Y 7/2) to dusky yellow (5Y
6/4) mudstone, more coarse grained then above and below.
60° healed fractures at 94.4', 97.8', and 98.3'
40° fractures at 94.9', 97.3', and 99.0' with thin clay filling.

Subhorizontal fracture, smooth with very thin clay coating,  moderate
reddish brown (10R 4/6) and light greenish gray (5GY 8/1) at 98.4'.

99.7'
99.7-103.3', Alternating beds of light bluish gray (5B 7/1) to greenish
gray (5G 6/1) CALCAREOUS SHALE, with trace fine sand,
moderately effervescent, and grayish red (5R 4/2) CALCAREOUS
SHALE, as above, moderately to thickly bedded, separated by thin
clayey beds.

103.3'
103.3-141.9.0', CALLAWAY FORMATION-LIMESTONE, Light gray
(N7) to very light gray (N8), medium hard to hard, frequent stylolites,

Ameren Callaway PROJECT NO. 06-3624
LOG OF BORING NO. R-1B

DATE STARTED: 3/26/07 DRILLING METHOD: Desctructive Drilling, no samples. NOTES: Boring R-1B info was taken
from R-1 because this well has
no recovered cuttings; used
destructive drilling to advance.

DATE COMPLETED: 4/12/07
FIELD GEOLOGIST: DHC
CHECKED BY: DHC/JLO
DRILLING CO.: Aquadrill DRILLER: J.Christiansen HELPER: D.Moore RIG: IRTH-60
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105

107.5

110

112.5

115

117.5

120

moderately spaced, bioturbation throughout, some fossils, highly
effervescent, slightly fractured.

109.0'-119.0' LIMESTONE, as above, except bioturbatation less
common.

119.0-122.2', LIMESTONE, as above except bioturbation common,
few fossils, medium bluish gray (5B 5/1) inclusions  1/2"-1" diameter
common from 121.5'-122.8'.

Natural breaks at 111.6' and 111.7'
with green clayey silt, soft, trace mica
along breaks (clayey silt has
soapstone texture).
Natural breaks, as above at 112.4',
113.0', and 113.5'.

Vuggy opening at 115.0' with calcite
crystal growth.
Pitted 115.8'-116.4'.

Natural break (?) at 117.6' along
stylolites.

Natural break (?) at 119.0' along
stylolites.

Stylolite, very thin, 120.5'-120.7'.

Natural break (60°) at 121.0', rough
with moderately thin calcite filling.
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122.5

125

127.5

130

132.5

135

137.5

725.9
725.8
725.6
725.5

122.0'-123.0' LIMESTONE, as above, except medium gray (N5),
bioturbation absent.

123.0'
123.0'-123.1' MUDSTONE, pale green (10G 6/2), soft, crumbly.

123.1'

123.1-123.3', LIMESTONE, same as 122.0-123.0'.
123.3'

123.3-123.4', MUDSTONE, same as 123.0-123.1 except indurated,
hard.

123.4'

123.4-128.4', LIMESTONE, as above, with moderately spaced,
medium dark gray (N4) pressure solution laminae and stylolites.

128.4'-132.5' DOLOMITIC LIMESTONE, pale yellowish brown (10YR
6/2), slightly to moderately effervescent, with 1/4" 1" diameter
limestone inclusions.

132.5-140.2', LIMESTONE, light brownish gray (5YR 6/1) and light
gray (N7), hard, 1/2" diameter inclusions common, intensely fractured
132.5-134.8', near-vertical fractures, intersecting,  rough to stepped,
open or with thin calcite partial filling.

Moderately to intensely fractured 134.8-137.9' sub-horiztontal to 60°
fractures, rough to stepped,  with moderately thin, pale green
mudstone filling, soft to firm.

Very intensely fractured 137.9-138.4'.

Moderately fractured 138.4-140.6'

Natural break at 121.6', (20°), rough,
with thin calcite filling.

Stylolite at 126.0'.

Natural break at 128.0', rough, with
thin aragonite (?) filling.
Natural break at 128.6', rough, slightly
open with pyrite crystal growth.

Vug (1/2" diameter), clay filled at
131.0'.

Pale green (5G 7/2) mudstone,
moderately soft, 1/2" thick at contact at
132.5'.

Stylolites 138.6-139.1'.
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140

142.5

145

147.5

150

152.5

155

708.7

707.0

703.7

698.1

140.2'
140.2-141.9', CALCAREOUS SANDSTONE, medium light gray (N6)
to light olive gray (5Y 6/1), very fine, abundant fine pyrite, 1" diameter
black (dull), soft lenticular clast at 140. 5'.

141.9'
141.9-350.0', COTTER-JEFFERSON CITY FORMATION -
DOLOMITE, medium light gray (N6) to light olive gray (5Y 6/1), hard,
fine crystalline, slight effervescence, frequent to abundant gravel size
grayish green (5G 5/2) shale (mudstone) fragments 143.0'-145.2',
hard, no effervescence, rip-up zone 144.7-145.2'.

145.2'
145.2-148.0', SHALE, grayish green (5G 5/2), and DOLOMITE, as
above, in thin laminae.

148.0'-150.8' SHALE and DOLOMITE, as above, with loading
structures and rip-up clasts common, few limonite inclusions at
148.1'.

150.8'
150.8'-153.5' DOLOMITE, as above, with occasional green shale
laminae, sandy in zones, few pits.

153.5-153.7', Vuggy (pitted) zone.
153.7-159.9', DOLOMITE with few green shale laminae.

Rip-up clasts (?) of green shale
abundant 144. 7-145.2'.
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157.5

160

162.5

165

167.5

170

172.5

689.0
688.6

687.9
687.6

678.9

677.4

159.9'
159.9-160.3', SANDSTONE, light greenish gray (5G 8/1) with thin
pale green (10G 6/2) laminae, fine, subround- subangular,
moderately sorted, trace clay.

160.3'

160.3-161.0', DOLOMITE with few green shale laminae.
161.0'

161.0-161.3', SANDSTONE, pale green (10G 6/2), very fine to fine,
poorly sorted, subround to subangular, some clay, poorly
consolidated.

161.3'

161.3-170.0' CHERTY DOLOMITE, light gray (N7), vuggy 161.5-
162.4'.

167.2-167.8', Vuggy zone.

168.8-170.0', Vuggy zone.

170.0'
170.0-171.1', SHALE, grayish green, with embedded rip-up clasts
(fine gravel-size) of dolomite.

171.1-171.5', Vuggy zone. 171.5'
171.5-174.2', SHALE and DOLOMITE, thinly laminated.

Sandstone is moderately hard except
upper 1" which is unconsolidated.

Natural break at 167.4'- 167.5' in
vuggy zone.

Natural break (45°) at 168.1' along
clay parting.
Core intensely broken in vuggy zone
169.2-169.7'.

Core intensely broken 171.1-171. 3' in
vuggy zone.
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175

177.5

180

182.5

185

187.5

190

670.7

665.9

663.1

660.6
660.4

658.6

174.2-178.2', DOLOMITE, yellowish gray (5Y 8/1) to light greenish
gray (5GY 8/1) with occasional to frequent green shale laminae with
loading structures.

178.2'
178.2-183.0,' CHERTY DOLOMITE, light gray (N7) to medium light
gray (N6), vuggy, with very fine pyrite, light gray (N7) dolomite with
vugs absent from 180.2-180.6'.

183.0'
183.0-185.8', SANDSTONE, light greenish gray (5GY 8/1) with
dolomite rip-up clasts, gravel size, angular, and frequent green shale
laminae at top and bottom of section.

185.8'
185.8-188.3', CHERTY DOLOMITE, light gray (N7) to medium light
gray (N6), vuggy.

188.3'
188.3-188.5', SHALE, greenish gray, thinly laminated. 188.5'

188.5-190.3', DOLOMITE, yellowish gray (5Y 8/1) to light greenish
gray (5GY 8/1) with occasional to frequent green shale laminae,
loading structures common 188.5-189.2'.

190.3'
190.3-191.2', CHERTY DOLOMITE, medium light gray (N6), vuggy.
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192.5

195

197.5

200

202.5

205

207.5

657.7

655.3

647.8

646.4

191.2'
191.2-193.6', DOLOMITE, yellowish gray (5Y 8/1) to light greenish
gray (5GY 8/1) with occasional to frequent green shale laminae,
loading structures common 191.2-192.4'.

193.6'
193.6-198.7', DOLOMITE, yellowish gray (5Y 7/2) to light brownish
gray (5YR 6/1), massive, with occasional green shale laminae, very
thin olive gray (5Y 4/1) shale bed at 198.3'.

198.7-201.1', CHERTY DOLOMITE, medium light gray (N6) with
frequent vugs, core very broken 198.8'-199.0' (shoe interval).

201.1'
201.1-202.5', SHALE, grayish green (10GY 5/2) to dusky green (5G
3/2), laminated, with dolomite, light gray (N7), in thin interbeds,
dolomite rip-up clasts common 201.8'-202.5'.

202.5'
202.5-211.4', CHERTY DOLOMITE, light gray (N7) to medium light
gray (N6), vugs common, frequent 209.0'-209.8', styolites common.

Stylolites 198.8' and 199. 1'.

Stylolite at 200.4'.
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210

212.5

215

217.5

220

222.5

225

637.5

636.9

632.7

623.8

211.4'
211.4-212.0' DOLOMITE and green shale laminae, vugs absent.

212.0'
212.0-216.2', CHERTY DOLOMITE, same as 207.5-211.4'.

216.2'
216.2-225.1,' DOLOMITE, yellowish gray (5Y 7/2) to light brownish
gray (5YR 6/1), massive with occasional green shale laminae (similar
to 193.6'-198.7'), shale laminae frequent 219.4'-220.3'.

225.1'
225.1-228.1', DOLOMITE, light gray (N7), interbedded with
SANDSTONE, light gray (N7) to very light gray (N8), very hard, fine to

Stylolites 208.3', 208.5' and 208.9'.
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227.5

230

232.5

235

237.5

240

242.5

620.8

618.5
618.0

617.4

613.2

606.4

medium, both thinly bedded.

228.1'
228.1-230.4', DOLOMITE, yellowish gray (5Y 8/1), with frequent
green shale laminae, stylolites common, sandstone pebble inclusions
at 229.4', loading structures common 229.7- 230.4'.

230.4'
230.4-230.9,' DOLOMITE and SANDSTONE, interbedded (same as
225.1-228.1'). 230.9'

230.9-231.5', CHERTY DOLOMITE, medium light gray (N6) to light
gray (N7), hard, vuggy.

231.5'

231.5-235.7', DOLOMITE, greenish gray (5GY 6/1) grading to light
brownish gray (5YR 6/1), frequent grayish green (5G 5/2) to grayish
olive green (5GY 3/2) shale laminae.

235.7'
235.7-236.3', CHERTY DOLOMITE (same as 230.9-231.5').

236.3-237.0', DOLOMITE and CHERTY DOLOMITE, interbedded
(thin laminae).
237.0-242.5', CHERTY DOLOMITE, vuggy, as above, vugs partially
filled with quartz.

242.5'
242.5-244.3', DOLOMITE, yellowish gray (5Y 8/1), massive with
common grayish green shale laminae.

Stylolite at 235.5'.
Core intensely broken in vuggy zone
235.7-236.3'.

Bioturbated zone 240.0 -241.7'.

Large vug, partially filled 242.0-242.1.'
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245

247.5

250

252.5

255

257.5

260

604.6

604.0

599.9

599.2

598.4

594.9

593.5

244.3'
244.3-244.9', CHERTY DOLOMITE, light gray (N7), few folded chert
laminae (loading structures). 244.9'
244.9-247.6', DOLOMITE, massive, with sparse green shale laminae,
trace very fine stylolites.

247.6-249.0,' As above with thin sandstone layers, indistinct contacts.

249.0'
249.0-249.7', CHERT, light brownish gray (5YR 6/1), very intensely
fractured, fractures moderately rough with thin grayish green shale
filling, poorly indurated, friable.

249.7'

249.7-250.5', SANDSTONE, light gray (N7), very hard, fine grained,
sacharroidal, few shale partings and chert laminae. 250.5'

250.5-254.0', DOLOMITE, light gray (N7) to medium light gray (N6),
massive, with green shale in laminae to very thin beds, sparse
sandstone laminae to very thin beds.

254.0'
254.0-255.4', CHERTY DOLOMITE, light gray (N7), pitted 254.2-
254.4', vuggy 254.7-255.3'.

255.4'
255.4-262.1', DOLOMITE, light gray (N7) to medium light gray (N6),
massive, with green shale in laminae to very thin beds, sparse
sandstone laminae to very thin beds.

Natural break at 244.9' (vug?) partially
filled.

Few loading structures 252.9-253.5'.
Dark mineral inclusions,  1/16"  to 1/4"
diameter 253.2-253.6'.
Trace marcasite (?) on shale parting at
254.8'

Thin cherty zone 259.9-260.3'.

Vuggy 259.9-260.1'
Few stylolites 259.0-261.1'.
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262.5

265

267.5

270

272.5

275

277.5

586.8

583.9

581.5
581.1

578.9

577.9

575.2

574.2

262.1'
262.1-263.2', CHERTY DOLOMITE, light gray (N7), vuggy.

263.2-265.0', DOLOMITE and CHERTY DOLOMITE, interbedded
(thin beds).

265.0'
265.0-267.4', DOLOMITE, light gray (N7) to medium light gray (N6),
massive, with green shale in laminae to very thin beds.

267.4'
267.4-267.8', CHERTY DOLOMITE, light gray (N7) to medium light
gray (N6), vuggy with thin sandstone bed at 267.5-267.6'.

267.8'

267.8-270.0' DOLOMITE, light olive gray (5Y6/1) grading to light gray
(N7), massive with frequent greenish gray shale laminae.

270.0'
270.0'-271.0' CHERTY DOLOMITE, same as 267.2-267.8', pitted.

271.0'
271.0-273.7' DOLOMITE, light olive gray (5Y 6/1) grading to light gray
(N7), massive with frequent greenish gray shale laminae.

273.7'
273.7-274.7', CHERTY DOLOMITE, same as 270.0-271.0'.

274.7'
274.7-283.0', DOLOMITE, light olive gray (5Y 6/1) grading to light
gray (N7), massive with frequent greenish gray shale laminae.

Vuggy 262.2-263.2'.

Few rip-up clasts, common pitting
263.4 -264.2'
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DATE STARTED: 3/26/07 DRILLING METHOD: Desctructive Drilling, no samples. NOTES: Boring R-1B info was taken
from R-1 because this well has
no recovered cuttings; used
destructive drilling to advance.

DATE COMPLETED: 4/12/07
FIELD GEOLOGIST: DHC
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280

282.5

285

287.5

290

292.5

295

565.9

564.9

560.6

558.1

555.1

Sparse shale laminae 280.2-282.8'.

Color change to light olive gray (5Y6/1) at 281.5'.

283.0'
283.0-283.3' SANDSTONE, pale yellowish green (10GY 7/2) at
contact then medium light gray (N6) to medium gray (N5), very hard,
fine grained.
283.3-284.0', SANDSTONE, light gray (N7), very hard, fine grained
with rip-up clasts of very light gray (N8) to white (N9) dolomite.

284.0'

284.0-288.5', DOLOMITE, yellowish gray (5Y 8/1) to light olive gray
(5Y 6/1), hard, few green shale partings, rip-up clasts 286.2-286.8'.

Increasing green shale laminae to thin beds 287.2-288.5' with
dolomite rip-up clasts in shale at 287.7-287.9'.

288.3'

288.5-293.8' CHERTY DOLOMITE, light gray (N7) to medium light
gray (N6), very hard, vuggy with frequent chert nodules.

290.8'
Medium bluish gray (5B 5/1) shale laminae 290.8'-291.0'.

Interbedded cherty dolomite and chert in very thin beds 293.0-293.8'.

293.8'
293.8-299.1', DOLOMITE, yellowish gray (5Y 8/1), medium hard, with
closely to moderately spaced green shale thin laminae, medium
bluish gray (5B 5/1) and dark greenish gray shale laminae 294.9-
295.0' and 298.6-298.7', few stylolites.

Vugs at 288.3-288.6' with quartz
crystal partial filling.

Vugs at 289.5-289.8' as above.

Natural breaks at large vug at 290.0'.
Vugs 290.2-290.4' as above.
Pitted 290.8'-291.1'

Pitted at 293.1' and 293.6'.
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297.5

300

302.5

305

307.5

310

312.5

549.8
549.5

547.1

545.9

537.4
537.1
536.7

299.1'
299.1-299.4' SANDSTONE, yellowish gray (5Y 8/1) to light olive gray
(5Y 6/1), fine grained, calcareous cemented, very thin chert bed
299.3-299.4'.

299.4'

299.4-301.8' DOLOMITE, same as 293.8-299.1'.

301.8'
301.8-303.0', CHERTY DOLOMITE, medium light gray (N6), vuggy,
with chert laminae to very thin beds.

303.0'
303.0-311.5', DOLOMITE, light olive gray (5Y 6/1), moderately hard,
with greenish gray (5G 6/1) shale laminae.

311.5'
311.5-311.8', SANDSTONE, medium gray (N5), grading to light gray
(N7), fine grained, dolomitic.

311.8'

311.8-312.2', CHERTY DOLOMITE, light gray (N7), with chert
312.2'

Occasional dark mineral inclusions
299.1-299.9'.

Core broken at vuggy zone at 302.3',
fine quartz crystal growth in vugs.
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315

317.5

320

322.5

325

327.5

535.6

532.8

524.0

522.5
522.1

520.7

fragments and chert laminae.
312.2-313.3' DOLOMITE, yellowish gray (5Y 8/1), with greenish gray
shale laminae.

313.3'

313.3-316.1' CHERTY DOLOMITE, same as 311.8-312.2', vuggy with
fine pyrite in vugs.

316.1'
316.1-324.9', DOLOMITE, light olive gray (5Y 6/1), moderately hard,
with trace green shale partings, frequent greenish gray pressure-
solution laminae.

324.9'
324.9-326.4', CHERTY DOLOMITE, light gray (N7), very hard, vuggy,
with chert nodules, pyrite in vugs.

326.4'
326.4-326.8', SANDSTONE with chert rip-up clasts. 326.8'
326.8-328.2', CHERTY DOLOMITE, same as 324.9-326.4' with
loading/flow structures common.

328.2'
328.2-331.0', DOLOMITE, very light gray (N8), moderately hard, fine,
very thin (0.03-0.05') shale beds at 328.2' and 329.0', otherwise shale
absent.

Common dark mineral inclusions
315.7-315.9'.

Chert and dolomite rip-up clasts 326.0-
326.4'.
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330

332.5

335

337.5

340

342.5

345

517.9
517.6

513.3

509.2

508.4

504.8

331.0'
331.0-331.3' MUDSTONE, light bluish gray (5G 8/1), moderately soft,
breaks with hackly fracture.

331.3'

331.3-335.6' DOLOMITE, yellowish gray (5Y 8/1), moderately hard,
with green shale partings.

335.6'
335.6-339.7', CHERTY DOLOMITE, light gray (N7), very hard, vuggy,
with chert nodules (abundant chert 337.6-337.9').

339.7'
339.7-340.5', DOLOMITE, light gray (N7) to medium light gray (N6),
very hard, with greenish gray shale partings. 340.5'
340.5-344.1', CHERTY DOLOMITE, light gray (N7), very hard, vuggy.

344.1'
344.1-350.0,' DOLOMITE, light gray (N7) to medium light gray (N6),
very hard, with greenish gray shale partings, interbedded with
CHERTY DOLOMITE, vuggy, moderately bedded.

Pitted 331.7-331.8'.
Pitted 336.4-338.4'.

Soft, green, clayey silt at 337.3'.

Stylolite at 341.7'.

Styolites 344.2-344.5' and 344.7'.
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347.5

350

352.5

355

357.5

360

362.5

498.9 BOTTOM OF BORING 350'
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0

2.5

5

7.5

10

12.5

15

848.6

842.6

S-1

S-2

S-3

S-4

S-5

S-6

4-6
7

(13)

4-4
5

(9)

3-3
5

(8)

4-4
5

(9)

3-5
5

(10)

3-4
5

(9)

18"

18"

17"

18"

17"

18"

0.0-1.0', FILL-AGGREGATE.

1.0'

CLAYEY SILT, pale yellowish brown (10YR 6/2) and light brown (5YR
6/4), mottled, low to moderate plasticity, very stiff, trace very fine
sand.

As above except pale yellowish brown (10YR 6/2) and dark yellowish
orange (10YR 6/6), mottled, low plasticity, trace very fine sand, stiff.

7.0'

SILTY CLAY, pale yellowish brown (10YR 6/2), trace dark yellowish
orange (10YR 6/6), moderate to high plasticity, very stiff, some black
MnO streaks.

As above with fine sand, moderate brown (5YR 4/4) stained,  trace
black MnO.

As above except pale yellowish brown (10YR 6/2) and dark yellowish
orange (10YR 6/6) mottled.

As above except trace dark yellowish orange mottles, trace white clay
blebs.

ml

ml

ch

ch

ch

ch

PPT= 3.25 tsf

PPT= 1.75 tsf

PPT= 2.5 tsf

PPT= 3.0 tsf

PPT= 3.25 tsf

PPT= 3.5 tsf

Ameren Callaway PROJECT NO. 06-3624
LOG OF BORING NO. R-2

DATE STARTED: 2/11/07 DRILLING METHOD: Mud Rotary, 2.5'-SPT 0.0-42.5'
Wireline Core, NQ Dual Tube 42.5-110.0'

NOTES:
DATE COMPLETED: 2/17/07
FIELD GEOLOGIST: DHC
CHECKED BY: JLO/JLO
DRILLING CO.: Terracon DRILLER: Sam Silverman HELPER: Corey Condron RIG: CME 55 Track
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17.5

20

22.5

25

27.5

30

32.5

820.1

S-7

S-8

S-9

S-10

S-11

S-12

S-13

3-6
6

(12)

3-5
5

(10)

3-6
6

(12)

3-5
7

(12)

4-5
7

(12)

5-6
9

(15)

4-6
8

(14)

18"

18"

18"

18"

18"

18"

18"

As above with increasing dark yellowish orange mottling, high
plasticity.

Same as above.

As above except dark yellowish orange mottling absent.

As above with dark yellowish orange mottling.

Same as above.

29.5'

SANDY CLAY, dark yellowish orange (10YR 6/6) and pale yellowish
brown (10YR 6/2) mottled, moderate plasticity, with some fine to
medium sand, subangular, trace coarse sand to fine gravel, MnO,
hard.

As above except dark yellowish orange, increasingly granular, very
stiff.

ch

ch

ch

ch

ch

cl

cl

PPT= 4.0 tsf

PPT= 3.5 tsf

PPT= 4.0 tsf

PPT= 4.0 tsf

PPT= 3.75 tsf

PPT= 4.5 tsf

PPT= 3.5 tsf

Ameren Callaway PROJECT NO. 06-3624
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DATE STARTED: 2/11/07 DRILLING METHOD: Mud Rotary, 2.5'-SPT 0.0-42.5'
Wireline Core, NQ Dual Tube 42.5-110.0'

NOTES:
DATE COMPLETED: 2/17/07
FIELD GEOLOGIST: DHC
CHECKED BY: JLO/JLO
DRILLING CO.: Terracon DRILLER: Sam Silverman HELPER: Corey Condron RIG: CME 55 Track
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35

37.5

40

42.5

45

47.5

50

811.6

PT-1

S-14

S-15

PT-2

R-1

R-2

15-19
25

(44)

38-50/3
(50)

100%

(0%)

50%

(0%)

12"

9"

2.5'

2.5'

38.0'
38.0-70.3', GRAYDON CHERT CONGLOMERATE, chert fragments,
yellowish gray (5Y 8/1) to white (N9), gravel to cobble size, angular,
in a soft clay matrix, very pale orange (10YR 8/2) to grayish orange
(10YR 7/4), silty, with fine to coarse sand.

Same as above.

Pitcher tube sample 35.0-37.5'.

PPT= 3.75 tsf

Pitcher tube sample 41.5- 42.5'.
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NOTES:
DATE COMPLETED: 2/17/07
FIELD GEOLOGIST: DHC
CHECKED BY: JLO/JLO
DRILLING CO.: Terracon DRILLER: Sam Silverman HELPER: Corey Condron RIG: CME 55 Track
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52.5

55

57.5

60

62.5

65

67.5

793.6

792.1

R-3

R-4

R-5

R-6

96%

(0.4%)

72%

(0%)

70%

(0%)

86%

(0%)

4.8'

3.6'

3.5'

4.3'

56.0'
56.0-57.5', CHERT CONGLOMERATE, as above except with
mudstone matrix, dark reddish brown, soft to moderately hard, poorly
indurated.

57.5'
57.5-61.5', CHERT CONGLOMERATE, same as 38.0-56.0'.

61.5-65.0', CHERT CONGLOMERATE, as above except chert
fragments fine gravel size.

65.0-70.3', CHERT CONGLOMERATE, fine gravel to cobble size,
angular chert and sandstone fragments in moderate dark reddish
brown (10R 4/6) and dark yellowish orange (10YR 6/6), clayey and
mudstone (poorly indurated) matrix.

Ameren Callaway PROJECT NO. 06-3624
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DATE STARTED: 2/11/07 DRILLING METHOD: Mud Rotary, 2.5'-SPT 0.0-42.5'
Wireline Core, NQ Dual Tube 42.5-110.0'

NOTES:
DATE COMPLETED: 2/17/07
FIELD GEOLOGIST: DHC
CHECKED BY: JLO/JLO
DRILLING CO.: Terracon DRILLER: Sam Silverman HELPER: Corey Condron RIG: CME 55 Track
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70

72.5

75

77.5

80

82.5

85

779.3

771.1

767.6

766.6

765.6
765.4

R-7

R-8

R-9

72%

(20%)

86%

(58%)

100%

(92%)

3.6'

4.3'

5.0'

70.3'
70.3-78.5', BURLINGTON FORMATION-LIMESTONE, yellowish gray
(5Y 7/2), hard to very hard, moderate effervescence, limestone clasts
in grayish yellow green (5GY 7/2) mudstone matrix.

78.5'
78.5-82.0', BUSHBERG FORMATION-SANDSTONE, dark yellowish
orange (10YR 6/6) grading to yellowish gray (5Y 8/1) and grayish
yellow green (5GY 7/2), very hard, fine to medium,  poorly sorted,
subround with some very thin greenish clay layers frequent 81.2-
82.0'.

82.0'
82.0-110.0', SNYDER CREEK FORMATION-LIMESTONE, dark
yellowish orange (10YR 6/6) to moderate yellowish brown (10YR 5/4),
moderately hard, slight effervescence, fossiliferous 82.0-83.0'. 83.0'
83.0-84.0', CALCAREOUS SHALE (MUDSTONE), dark yellowish
orange (10YR 6/6) to grayish orange (10YR 7/4), gradational
transition. 84.0'
84.0-84.2', Sandy zone, unconsolidated. 84.2'

84.2-88.1', CALCAREOUS SHALE (MUDSTONE), same as 83.0-
84.0'.
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87.5

90

92.5

95

97.5

100

102.5

R-10

R-11

R-12

R-13

96%

(90%)

98%

(88%)

98%

(80%)

100%

(100%)

4.8'

4.9'

4.9'

5.0'

88.1-88.6', As above except color change to medium light gray (N6).

88.6-92.9', As above except grayish red (5Y 4/2), slight to moderate
effervescence on powdered sample.

92.9-93.4', As above except dark yellowish orange (10YR 6/6).

93.4-96.0', As above except grayish red (5R 4/2) to moderate red (5R
5/4).

96.0-104.5', As above except darker, grayish red (5R 4/2).
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105

107.5

110

112.5

115

117.5

120

739.6

R-14
100%

(82%)
5.0'

104.5-105.8', CALCAREOUS SHALE, as above except pale green
(10G 6/2) to greenish gray (5G 6/1).

105.8-107.2', CALCAREOUS SHALE, same as 96.0-104.5'.

107.2-110.0', CALCAREOUS SHALE, pale green (10G 6/2) to
greenish gray (5G 6/1), with rip-up clasts of bioturbated limestone
(CALLAWAY FORMATION), light gray (N7) to medium light gray
(N6), at 109.0-110.0'.

BOTTOM OF BORING 110'
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0

2.5

5

7.5

10

12.5

15

848.6

846.6

842.1

840.6

S-1

S-2

S-3

S-4

S-5

S-6

S-7

S-8

S-9

S-10

3-4
7

(11)

4-5
8

(13)

4-5
6

(11)

3-4
6

(10)

3-3
5

(8)

3-5
7

(12)

3-4
4

(8)

3-4
7

(11)

2-4
5

(9)

3-5
6

(11)

3-4
5

16"

18"

18"

18"

18"

18"

18"

18"

18"

18"

0.0-1.0', FILL - AGGREGATE.

1.0'

SILTY CLAY, pale yellowish brown (10YR 6/2) mottled with light
brown (5YR 5/6), very stiff, moderately to highly plastic, trace MnO
staining.

3.0'
Grading to SILT below 3.0', nonplastic, color as above, sparse fine
sand.

Same as above.

7.5'
SILTY CLAY, color as above, stiff, moderately plastic.

9.0'
SILTY CLAY, dark yellowish brown (10YR 4/2), very stiff, highly
plastic, trace FeO staining.

As above except with moderate FeO staining, trace MnO staining,
trace gravel.

CLAY, pale yellowish brown (10YR 6/2) mottled with light brown (5YR
5/6), very stiff, highly plastic.

Same as above.

ch

ml

ml

ml

cl

ch

ch

ch

ch

ch

ch

PPT= 2.5 tsf

PPT= 2.0 tsf

PPT= 3.25 tsf

PPT= 1.5 tsf- sample breaks

PPT= 2.0 tsf

PPT= 4.0 tsf

PPT= 4.0 tsf

PPT= 4.0 tsf

PPT= 4.0 tsf

PPT= 3.0 tsf

PPT= 4.0 tsf

Ameren Callaway PROJECT NO. 06-3624
LOG OF BORING NO. R-3

DATE STARTED: 03/05/07 DRILLING METHOD: Mud Rotary, Continuous SPT 0.0-39.0'
Wireline Core, NQ Dual Tube 39.0-350.0'

NOTES:
DATE COMPLETED: 03/15/07
FIELD GEOLOGIST: THC/JLH
CHECKED BY: DHC/JLO
DRILLING CO.: Terracon

Aquadrill
DRILLER: K. Kempton

Jay Joslyn
HELPER: T. Duncan

A. Meyer
RIG: CME 750 ATV

Mobil B-57

E
LE

V
A

TI
O

N
(F

E
E

T 
M

S
L)

D
E

P
TH

(F
E

E
T)

S
A

M
P

LE
 N

O
.

O
R

 R
U

N
 N

O
.

B
LO

W
S

/6
" &

 (N
)

O
R

 %
R

E
C

 &
 (%

R
Q

D
)

R
E

C
O

V
E

R
Y

 (I
N

 O
R

 F
T)

P
R

O
FI

LE

DESCRIPTION

COORDINATES
N 1067761.628      E 1844512.481

SURFACE EL: 849.56

U
S

C
S

 S
Y

M
B

O
L

REMARKS

BORING NO. R-3
SHEET 1 OF 21



17.5

20

22.5

25

27.5

30

32.5

S-11

S-12

S-13

S-14

S-15

S-16

S-17

S-18

S-19

S-20

S-21

S-22

(9)

3-5
6

(11)

3-3
5

(8)

4-4
6

(10)

4-4
7

(11)

3-5
8

(13)

4-6
7

(13)

2-4
5

(9)

5-5
5

(10)

4-5
7

(12)

4-7
10

(17)

5-7
11

(18)

18"

18"

18"

18"

18"

18"

18"

18"

18"

18"

18"

18"

As above except with trace MnO.

Same as above.

CLAY, pale yellowish brown (10YR 6/2) and dark yellowish orange
(10YR 6/6), trace MnO staining, very stiff, hard, highly plastic, sparse
silt.

As above except with trace fine sand.

As above except hard.

As above except very stiff.

Same as above.

As above except increasing sand content, increasing silt content,
trace chert.

As above except hard, with trace gravel.

As above with increasing chert and gravel, less plastic with depth.

Same as above.

ch

ch

ch

ch

ch

ch

ch

ch

ch

ch

ch

PPT= 2.75 tsf

PPT= 3.25 tsf

PPT= 3.75 tsf

PPT= 3.25 tsf

PPT= 3.0 tsf

PPT= 4.25 tsf

PPT= 3.75 tsf

PPT= NM

PPT= 4.0 tsf

PPT= 4.5 tsf

PPT= 4.5 tsf

PPT= 4.5 tsf
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35

37.5

40

42.5

45

47.5

50

811.1

S-23

S-24

S-25

R-1

R-2

5-7
10

(17)

4-5
9

(14)

9-13
50

(63)

100%

(0%)

100%

(0%)

18"

18"

18"

6.0'

5.0'

38.5'
38.5-70.0', GRAYDON CHERT CONGLOMERATE, chert fragments,
very hard, boulder to cobble to gravel-size, angular, yellowish gray
(5Y 8/1) and very light gray (N8), locally pitted, locally pisolitic, in
mudstone matrix, moderately soft to soft, grayish orange (10YR 7/4)
to very pale orange (10YR 8/2).

46.3-50.0', As above except mudstone color change to pale greenish
yellow (10Y 8/2).

50.0-65.0', As above except mudstone color change to grayish red
(5R 4/2) to blackish red (5R 2/2), friable, clayey silt with trace sand,
sample is approximately 70% chert fragments and 30% matrix.

PPT= 4.5 tsf

Limestone fragments 39.6-40.1', highly
effervescent, intensely to very
intensely weathered.
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52.5

55

57.5

60

62.5

65

67.5

784.6

782.9

R-3

R-4

R-5

90.0%

(0%)

71%

(0%)

100%

(78%)

4.5'

7.1'

5.0'

65.0'
65.0-66.7', Limestone boulder fragments in mudstone matrix (90%
limestone and 10% matrix), moderately weathered, thickly bedded,
fresh sample is violently effervescent, moderately hard to hard,
yellowish gray (5Y 7/2), mudstone is moderately soft, friable, non
effervescent, intensely weathered, local small rip-up clasts of
limestone, grayish red (5R 4/2) with mottled moderate yellowish
brown (10YR 5/4) and pale olive (10Y 6/2).

66.7'

66.7-70.0', Mudstone as described above except absent of limestone
fragments.

Small (0.2') limestone cobble, very
angular, very effervescent, at 64.0'.
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70

72.5

75

77.5

80

82.5

85

779.6

778.1

776.5

R-6

R-7

R-8

100%

(100%)

100%

(100%)

100%

(100%)

5.0'

5.0'

5.0'

70.0'
70.0-71.5',BURLINGTON FORMATION - LIMESTONE, fresh sample
moderately effervescent,  shavings are highly effervescent, fine to
medium grained,  moderately to intensely weathered, massively
bedded,  hard,  trace MnO,  dark yellowish orange (10YR 6/6) and
moderate yellowish brown (10YR 5/4). 71.5'
71.5-73.1', BUSHBERG FORMATION - SANDSTONE, very hard to
hard, moderately to intensely weathered, fine to medium grained,
moderately bedded, not fractured, does not effervesce, yellowish gray
(5Y 7/2) with mottled dark yellowish orange (10YR 6/6) and pale olive
(10Y 6/2). 73.1'

73.1-104.1', SNYDER CREEK FORMATION - CALCAREOUS
SHALE, very hard to hard, fine grained, calcareous at top, moderately
to intensely weathered, massively bedded, very slightly fractured,
fracture faces have drusy calcite mineralization (approximately 1mm
thick), violently effervescent, trace MnO staining, shell fragments from
73.1' to 73.6', dark yellowish orange (10YR 6/6) to moderate yellowish
brown (10YR 5/4).

84.0-86.1', Shale color change to greenish gray (5GY 6/1), fine
grained,  hard, moderately to violently effervescent.

86.1-104.1', As above except color change to grayish red (5R 4/2).
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87.5

90

92.5

95

97.5

100

102.5

R-9

R-10

100%

(100%)

100%

(100%)

10.0'

10.0'

Same as above.

104.1'
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105

107.5

110

112.5

115

117.5

120

745.5

733.3

R-11

R-12

100%

(100%)

100%

(100%)

10.0'

10.0'

104.1-145.25', CALLAWAY FORMATION - LIMESTONE; hard to very
hard, violently effervescent, medium to coarse grained, stylolitic,
bioturbated, massively bedded, slightly to moderately weathered,
trace limonite nodules, drusy calcite mineralization on fracture faces,
light gray (N7) to medium light gray (N6).

116.3'
116.3-139.2', DOLOMITIC LIMESTONE, gradational transition, color
grading to medium gray (N5) to medium dark gray (N4) with trace
dark gray (N3) locally, massively bedded, heavily bioturbated,
abundant brachiopods, not fractured.

Loading structures coomon 110.9-
11.2'.

Healed stylolites, moderately thin to
thin, irregular, at 113.4' and 113.7'.
Vertical fracture, completely healed,
thin to very thin mineral coating,
stepped, 114.0 -115.0'.
Dense bioturbation 114.5- 115.0'.

Stromatoporoids 116.3 -118.7',
approximately 0.2' to 0.4' long, 0.1' to
0.3' wide.
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122.5

125

127.5

130

132.5

135

137.5

R-13
100%

(98%)
10.0'

Sporadic bands of spicules, up to 0.1'
long and less than 1mm wide, from
129.0-145.0'.

Stylolite, completely healed, thin to
moderately thin, at 136.0' and 137.0'.
Coral (?), approximately 1cm diameter
at 136.2'.
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140

142.5

145

147.5

150

152.5

155

710.4

709.5

704.3

702.2

701.3

R-14

R-15

100%

(100%)

100%

(100%)

10.0'

10.0'

139.2'
139.2-140.1', CALCARENITE, very hard, granular, violently
effervescent, very thin sandstone layer at bottom (approximately 3mm
thick). 140.1'
140.1-145.25', DOLOMITIC LIMESTONE, same as 116.3-139.2'.

145.3'
145.25-350.0' JEFFERSON CITY FORMATION - DOLOMITE, very
hard, crystalline, very slightly effervescent, very massively bedded,
locally cherty, very slightly weathered, locally arenaceous, very light
gray (N8), with pale green (10G 6/2) shale clasts.

147.4'
147.4-148.3', CHERTY DOLOMITE, very hard, slightly weathered,
moderately bedded, very slightly effervescent.

148.3'
148.3-155.0', DOLOMITE and SHALE, interbedded, shale partings
are hard, brittle, pale green (10G 6/2) to grayish green (5G 5/2), rip-
up clasts common.

155.0-156.6', DOLOMITE, as above with shale parting less abundant.

Ameren Callaway PROJECT NO. 06-3624
LOG OF BORING NO. R-3

DATE STARTED: 03/05/07 DRILLING METHOD: Mud Rotary, Continuous SPT 0.0-39.0'
Wireline Core, NQ Dual Tube 39.0-350.0'

NOTES:
DATE COMPLETED: 03/15/07
FIELD GEOLOGIST: THC/JLH
CHECKED BY: DHC/JLO
DRILLING CO.: Terracon

Aquadrill
DRILLER: K. Kempton

Jay Joslyn
HELPER: T. Duncan

A. Meyer
RIG: CME 750 ATV

Mobil B-57

E
LE

V
A

TI
O

N
(F

E
E

T 
M

S
L)

D
E

P
TH

(F
E

E
T)

S
A

M
P

LE
 N

O
.

O
R

 R
U

N
 N

O
.

B
LO

W
S

/6
" &

 (N
)

O
R

 %
R

E
C

 &
 (%

R
Q

D
)

R
E

C
O

V
E

R
Y

 (I
N

 O
R

 F
T)

P
R

O
FI

LE

DESCRIPTION

COORDINATES
N 1067761.628      E 1844512.481

SURFACE EL: 849.56

U
S

C
S

 S
Y

M
B

O
L

REMARKS

BORING NO. R-3
SHEET 9 OF 21



157.5

160

162.5

165

167.5

170

172.5

693.0

692.4
692.0

684.1

682.1

681.5

679.9

678.8

R-16

R-17

100%

(100%)

100%

(100%)

10.0'

10.0'

156.6'
156.6-157.2', DOLOMITE, very hard, arenaceous, coarse grained,
yellowish gray (5Y 7/2). 157.2'
157.2-157.6', CHERTY DOLOMITE, pitted, very hard, sandy,
moderately bedded.

157.6'

157.6-165.55', DOLOMITE, yellowish gray (5Y 7/2), fine crystalline,
with frequent grayish green shale partings.

165.5'
165.55-167.5', CHERTY DOLOMITE, pitting common, very hard,
medium light gray (N6).

167.5'
167.5-168.1', DOLOMITE, yellowish gray (5Y 7/2), fine crystalline,
with frequent grayish green shale partings. 168.1'
168.1-169.65', CHERTY DOLOMITE, pitting common, very hard,
medium light gray (N6).

169.7'
169.65-170.8', DOLOMITE, arenaceous, very hard, rip-up clasts
common.

170.8'
170.8-175.0', DOLOMITE, yellowish gray (5Y 7/2), fine crystalline,
with frequent grayish green shale partings.
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175

177.5

180

182.5

185

187.5

190

674.6

673.5

670.8

663.3

660.8

R-18

R-19

100%

(100%)

100%

(97%)

10.0'

10.0'

175.0'
175.0-176.05', CHERTY DOLOMITE, pitting common, very hard,
medium light gray (N6).

176.1'
176.05-178.75', DOLOMITE, light gray (N7) with abundant grayish
green (5G 5/2) shale partings, hard to very hard, fine grained to
crystalline, not weathered, shavings are slightly effervescent, fresh
sample is very slightly effervescent, loading structures common.

178.8'
178.75-179.3', CHERTY DOLOMITE, medium light gray (N6), vuggy.
179.3-182.3', DOLOMITE, light gray (N7) with sparse shale partings.

182.3-184.5', CHERTY DOLOMITE, medium light gray (N6), vuggy.

184.5-186.3', DOLOMITE, same as 179.3'-182.3'.

186.3'
186.3-188.8', DOLOMITE and SHALE, interbedded, light gray (N7)
dolomite and grayish green (5G 5/2) shale partings.

188.8'
188.8-192.5', CHERTY DOLOMITE, medium light gray (N6), vuggy.
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192.5

195

197.5

200

202.5

205

207.5

657.1

646.6

644.6

643.0

R-20
100%

(95%)
10.0'

192.5'
192.5-192.85', DOLOMITE with grayish green (10G 4/2) shale
laminae.
192.85-203.0', DOLOMITE, very hard to hard, few shale partings,
shavings are moderately effervescent, fine to very fine grained, very
light gray (N8) to light gray (N7), trace limonite.

203.0'
203.0-205.0', CHERTY DOLOMITE, medium light gray (N6), pitting
common.

205.0'
205.0-206.6', SHALE, grayish green (10GY 5/2) to dusky green (5G
3/2), interbedded with dolomite in thin beds, light gray (N7), rip-up
clasts clasts common.

206.6'
206.6-212.8', CHERTY DOLOMITE, very hard, light gray (N7) and
medium light gray (N8), thoroughly pitted, stylolitic, fine to very fine
grained, massively bedded, local arenaceous zones, effervescent
shavings.

Loading structures, trace pyrite
nodules 196.0-197.5'.
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210

212.5

215

217.5

220

222.5

225

634.6

632.9

631.8

630.8

629.6

R-21

R-22

100%

(98%)

100%

(98.5%)

10.0'

10.0'

212.8-215.0', CHERTY DOLOMITE as above except abundant
lenticular subrounded dolomite clasts, possible filled bioturbations (?).

215.0'
215.0-216.7', DOLOMITE with green shale partings.

216.7'
216.7-217.8', CHERTY DOLOMITE, medium light gray (N8), pitted.

217.8'
217.8-218.8', DOLOMITE with few shale partings.

218.8'
218.8-220.0', CHERTY DOLOMITE, medium light gray (N8), pitted.

220.0'
220.0-229.75', DOLOMITE, crystalline, massive, some shale partings,
locally cherty, stylolitic.
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227.5

230

232.5

235

237.5

240

242.5

619.8

616.8

610.2

R-23

R-24

100%

(100%)

100%

(100%)

10.0'

10.0'

229.8'
229.75-232.8', CHERTY DOLOMITE, coarse grained, very hard,
pitted, massive, fresh, shavings are slightly effervescent, light gray
(N7).

232.8'
232.8-239.4', DOLOMITE, very hard, massive, fresh, with shale
partings and thin laminae.

239.4'
239.4-248.5', CHERTY DOLOMITE, coarse grained, very hard, pitted,
massive, fresh, shavings are slightly effervescent, light gray (N7),
locally arenaceous.

Flame structures at 232.5'.
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245

247.5

250

252.5

255

257.5

260

599.1

596.3

R-25

R-26

100%

(90%)

100%

(91%)

10.0'

10.0'

248.5-250.5', DOLOMITE, very hard, massive, fresh, with few shale
partings and thin laminae.

250.5'
250.5-253.3', SANDSTONE, poorly consolidated, coarse grained,
pale green (10G 6/2) and grayish green (5G 5/2).

253.3'
253.3-277.7', DOLOMITE, very hard, fine to very fine grained, shale
partings and laminae common, stylolitic, stomatoporoids from 256.7-
257.9', trace limonite, light gray (N7), few small cherty zones.
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262.5

265

267.5

270

272.5

275

277.5

R-27
100%

(100%)
10.0'
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280

282.5

285

287.5

290

292.5

295

561.0

558.8

557.1

R-28

R-29

100%

(100%)

100%

(93.5%)

10.0'

10.0'

277.7-285.35', DOLOMITE, very hard, fine to very fine grained,
grayish green (10G 4/2) shale partings abundant, stylolitic, cherty at
top, massively bedded, light gray (N7) .

285.35'-288.6', As above with sandstone beds 285.35-285.6' and
285.8-286.2', very hard, moderately consolidated.

288.6'
288.6-290.8', CHERTY DOLOMITE, very hard, pitted, locally vuggy,
some shale laminae, massive, medium light gray (N6).

290.8'
290.8-292.75', DOLOMITE, with green thin shale beds, rip-up clasts
of cherty dolomite 291.9-292.75'.

292.5'
292.75-297.9', CHERTY DOLOMITE, very hard, arenaceous, pitted,
locally vuggy, some shale laminae, massive, medium light gray (N6).
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297.5

300

302.5

305

307.5

310

312.5

551.7

543.6

542.4

R-30

R-31

100%

(100%)

100%

(94%)

10.0'

10.0'

297.9'
297.9-306.0', DOLOMITE, very hard, very fine grained, shale partings
very common, shale laminae common, trace limonite nodules, fresh,
very massive, shavings are slightly effervescent.

306.0'
306.0-307.2', CHERTY DOLOMITE, very hard, pitted, vuggy, coarser
grained, medium light gray (N6), thickly bedded.

307.2'
307.2-315.65', DOLOMITE, very hard, very fine to fine grained,
frequent shale partings, light gray (N7).
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315

317.5

320

322.5

325

327.5

533.9

529.6

520.7

R-32
100%

(94%)
10.0'

315.7'
315.65-320.0', CHERTY DOLOMITE, very hard, pitted, vuggy, thickly
bedded, medium to coarse grained, locally arenaceous, medium light
gray (N6).

320.0'
320.0-328.9', DOLOMITE, very hard, very fine to fine grained,
frequent shale partings, light gray (N7).

328.9'
328.9-332.7', CHERTY DOLOMITE, very hard, pitted, vuggy, thickly
bedded, medium to coarse grained, locally arenaceous, medium light
gray (N6).
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330

332.5

335

337.5

340

342.5

345

516.9

509.0

503.2

R-33

R-34

100%

(96%)

100%

(84%)

10.0'

10.0'

332.7'
332.7-340.6', DOLOMITE, same as 320.0-328.9' except with a thin
cherty dolomite bed from 335.35-335.55' and a thin sandy bed, white
(N9), from 339.45-339.75'.

340.6'
340.6-346.4', CHERTY DOLOMITE, same as 328.9-332.7' with a few
thin beds of dolomite with green shale laminae.

346.4'
346.4-350.0', DOLOMITE, same as 332.7-340.6'.
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347.5

350

352.5

355

357.5

360

362.5

499.6

R-35 100%

(90%)
5.0'

BOTTOM OF BORING 350'
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0

2.5

5

7.5

10

12.5

15

S-1

S-2

S-3

S-4

S-5

S-6

3-3
4

(7)

2-4
5

(9)

3-3
6

(9)

5-6
7

(13)

3-4
5

(9)

3-3
4

(7)

11"

18"

18"

18"

16"

18"

SILTY CLAY, dark yellowish brown (10YR 4/2), low plasticity,  stiff,
mottled with medium light gray (N6).

CLAY, very stiff, medium light gray (N6), some iron staining, medium
plasticity, little silt.

Same as above.

Same as above except increasing silt.

CLAY, hard, light gray (N7), little iron staining.

As above except very stiff.

cl

cl

cl

cl

cl

cl

PPT= 1.5 tsf

PPT= NM

PPT= 2.25 tsf

PPT: NM

PPT= 4.0 tsf

PPT= 2.5 tsf
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17.5

20

22.5

25

27.5

30

32.5

S-7

S-8

S-9

S-10

S-11

S-12

S-13

2-3
4

(7)

3-3
5

(8)

2-3
4

(7)

3-5
5

(10)

3-4
5

(9)

6-9
11

(20)

6-7
11

(18)

18"

18"

18"

18"

18"

18"

18"

CLAY, very stiff, medium light gray (N6) with increased mottling of
dark yellowish orange (10YR 6/6), some MnO staining.

As above with increased mottling.

Same as above.

As above with some chert pieces,  medium plasticity, little sand.

As above except hard, increasing sand.

As above with increasing sand (sand at top of spoon), increased iron
staining.

As above with increasing small chert fragments.

cl

cl

cl

cl

cl

cl

cl

PPT= 3.75 tsf

PPT= NM

PPT= NM

PPT= NM

PPT= NM

PPT= NM

PPT= NM
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35

37.5

40

42.5

45

47.5

50

815.1

812.4

801.9

800.4

S-14

S-15

R-1

R-2

6-10
11

(21)

50/5
(50)

100%

(0%)

90%

(0%)

10"

11"

5.0'

4.5'

34.8'
SANDY CLAY, with gravel (quartz, chert, potassium feldspar),
possibly glacial till (?), poorly sorted, matrix is moderate yellowish
brown (10YR 5/4), medium dense.

37.5'
38.0'-70.8' GRAYDON CHERT CONGLOMERATE, light gray (N7),
sand, silty matrix, large piece of chert at bottom of the spoon, small
angular chert pieces throughout.

40.5'-40.9' CLAY,  non-plastic,  very pale orange (10YR 8/2), with
abundant angular chert fragments,  does not effervesce.
40.9'-48.0' very dusky red (10YR 2/2), dark reddish brown (10YR 3/4),
and very dark red (5R 2/6), mottled together with very pale orange
(10YR 8/2), paritally consolidated, massive  bedding, no bedding
structures  visible, very soft matrix, chert is hard, does not effervesce.

48.0'
48.0-49.5' SANDSTONE, yellowish gray (5Y 7/2), and moderate pink
(5Y 7/4), with iron staining, fine to medium grained, rounded to
subrounded grains, well sorted, soft to medium soft, grades into
coarse grained,  subangular to subrounded, poorly sorted,  does not
effervesce. 49.5'
49.5-67.3 CHERT CONGLOMERATE, hard to very hard, in non-
plastic clay matrix as above, chert fragments are angular and fairly
large (0.2'-0.9'), very light gray (N8) to light gray (N7), chert is pitted.

gp-
sp

PPT= NM

PPT= NM
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52.5

55

57.5

60

62.5

65

67.5782.6

R-3

R-4

R-5

R-6

90%

(0%)

100%

(0%)

100%

(0%)

92%

(0%)

4.5'

5.0'

5.0'

4.6'

Starting at 55.5' sample is almost all chert with occasional clay
seams.

60.5-61.5' CHERT CONGLOMERATE becoming light olive gray (5Y
5/2) to pale olive (10YR 6/2), small vugs becoming more abundant
with depth.

67.3'
67.3-69.3' MUDSTONE, non-plastic, does not effervesce, soft,
blackish red (5R 2/2) mottled with pale yellowish green (10Y 8/2),
massive bedding, severe weathering, trace chert, decreasing with
depth, trace sand 69.3-70.8' CHERT (as above from 49.5-67.3').
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70

72.5

75

77.5

80

82.5

85

779.1

775.0

771.9

R-7

R-8

R-9

60%

(18%)

100%

(92%)

96%

(78%)

84%

3.0'

5.0'

4.8'

70.8'
70.8-74.9' BUSHBERG FORMATION- SANDSTONE, hard, yellowish
gray (5Y 7/2) with moderate yellowish green (10GY 6/4), and dark
yellowish orange (10YR 6/6), fine to medium grained, poorly sorted,
subround.

74.9'
74.9-103.5' SNYDER CREEK FORMATION- LIMESTONE, moderate
yellowish brown (10YR 5/4) to dark yellowish brown (10YR 6/ 6),
moderately hard, argillaceous, abundant fossils, moderate to high
effervescence, grading to calcareous shale at 78.0'.

78.0'
78.0'-78.8' CALCAREOUS SHALE (MUDSTONE), yellowish gray (5Y
7/2) to light olive gray (5Y 6/1), moderately hard, slight effervescence.
78.8'-80.5' As above except grayish orange (10YR 7/4), gradual color
change.

80.5'-82.5' same as 78.0'-78.8'.

82.8'-89.9' CALCAREOUS SHALE, grayish red (5R 4/2), moderately
soft, slight to moderate effervescence, high effervescence on
shavings.

20-30° Fratures, closely to moderately
spaced 71.0'-73.0'.
70° Natural fracture @ 71.3'- 72.0',
with iron staining.

77.4'-77.8' severly broken when
removed form shoe.  Tripped back in
to pick up 77.8'-80.5', retrieved as one
piece, broken when removing from
shoe.
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87.5

90

92.5

95

97.5

100

102.5

746.5
746.4

R-10

R-11

R-12

R-13

R-14

(62%)

88%

(76%)

100%

(84%)

100%

(86%)

100%

(88%)

2.1'

2.2'

5.0'

5.0'

5.0'

88.6-89.8 as above except slightly darker grayish red (5Y 4/2) to
blackish red (5R 2/2).

89.9'-90.9' As above except yellowish gray (5Y 7/2) to light gray (5Y
6/1) to medium light gray (N6) and back to yellowish gray (5Y 7/2),
gradual color changes, moderately hard.
90.9-95.7 CALCAREOUS SHALE, grayish red purple (5RP 4/2),
moderately hard, except grayish orange (10YR 7/4), soft to
moderately hard, at 92.3'-92.5'.

95.7'-98.8' CALCAREOUS SHALE, medium light gray (N6) and
medium gray (N5), moderately hard, with occasional thin soft
yellowish gray (5Y 7/2) beds or laminae.

98.8'-103.5' As above except medium gray (N5) and grayish red
purple (5RP 4/2), alternating in thin beds.

103.4'
103.4'-103.5' CLAYEY SILT, light olive gray (5Y 7/2) with very fine
sand at contact.

103.5'

Core loss 88.3'-88.6'.

Intensely fractured zones at 89.2'-89.5'
and 91.1'-91.6', subhorizontal to 45°
fractures, moderately rough to smooth
with dark yellowish orange very thin
filling slickensides at 91.0'.

Intensely to moderately fractured
98.5'-103.5' 20°-45° fractures,
moderately rough, slickensides on
fractures, some sufraces with dark
yellowish orange very thin clay filling.
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105

107.5

110

112.5

115

117.5

120

739.4

R-15
100%

(100%)
5.0'

103.5'-110.5' CALLAWAY FORMATION- LIMESTONE, light gray (N7)
to very light gray (N8), medium hard to hard, bioturbation throughout,
occasional styolites, highly effervescent, unfractured except natural
break at 104.2' along green clay filled styolites.

BOTTOM OF BORING 110.5'
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3-3
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18"

18"

18"

18"

18"

18"

SILTY CLAY, medium plasticity, light olive gray (5Y 6/1) mottled with
dark yellowish orange (10YR 6/6), iron staining, MnO, stiff.

4.5'

CLAY, high plasticity, light olive gray (5Y 6/1) little mottling of dark
yellowish orange (10YR 6/6), MnO, little silt, does not effervesce, stiff.

As above except very stiff.

As above with increased amount of MnO.

CLAY, high plasticity, light olive gray (5Y 6/1) with occasional mottling
of dark yellowish orange (10YR 6/6), very stiff.

As above except trace sand.

cl

ch

ch

ch

ch

ch

PPT= 1.75 tsf

PPT= 1.5 tsf

PPT= 2.25-3.25 tsf

PPT= 3.5 tsf

PPT= 3.25 tsf

PPT= 2.75 tsf

Ameren Callaway PROJECT NO. 06-3624
LOG OF BORING NO. R-5

DATE STARTED: 2/18/07 DRILLING METHOD: Mud Rotary, 2.5' SPT 0.0-37.8'
Wireline Core, NQ Dual Tube 38.0-85.0'.

NOTES:
DATE COMPLETED: 3/19/07
FIELD GEOLOGIST: JLO
CHECKED BY: DHC/JLO
DRILLING CO.: Terracon

Aquadrill
DRILLER: C. VanVactor

Jay Joslyn
HELPER: R. Duffield

D. Case
RIG: CME 75 Truck

Mobil B-57
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S-7

S-8

S-9
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S-12

S-13

3-5
6

(11)

3-4
5

(9)

4-5
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5-5
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(13)

4-4
4

(8)

6-9
10

(19)

7-8
13

(21)

18"

18"

18"

18"

18"

18"

18"

CLAY, high plasticity, light olive gray (5Y 6/1) mottled with dark
yellowish orange (10YR 6/6), does not effervesce, very stiff, trace
sand and angular chert fragments.

Same as above.

CLAY, dark yellowish orange (10YR 6/6) mottled with light olive gray
(5Y 6/1), hard, some sand, trace chert, does not effervesce, MnO.

As above except very stiff.

As above except light olive gray (5Y 6/1) with occasional mottling of
dark yellowish orange (10YR 6/6).

29.5'

SANDY CLAY, dark yellowish orange (10YR 6/6) to moderate
yellowish brown (10YR 5/4), little elongated subangular to
subrounded pebbles, some MnO and chert fragments, does not
effervesce, hard.

As above except with subround to round coarse sand grains.

ch

ch

ch

ch

ch

cl

cl

PPT= 3.0 tsf

PPT= 4.0 tsf

PPT= 4.25 tsf

PPT= 3.5 tsf

PPT= 3.5 tsf

PPT= 4.5 tsf

PPT= 4.5 tsf

Ameren Callaway PROJECT NO. 06-3624
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DATE STARTED: 2/18/07 DRILLING METHOD: Mud Rotary, 2.5' SPT 0.0-37.8'
Wireline Core, NQ Dual Tube 38.0-85.0'.

NOTES:
DATE COMPLETED: 3/19/07
FIELD GEOLOGIST: JLO
CHECKED BY: DHC/JLO
DRILLING CO.: Terracon

Aquadrill
DRILLER: C. VanVactor

Jay Joslyn
HELPER: R. Duffield

D. Case
RIG: CME 75 Truck

Mobil B-57

E
LE

V
A

TI
O

N
(F

E
E

T 
M

S
L)

D
E

P
TH

(F
E

E
T)

S
A

M
P

LE
 N

O
.

O
R

 R
U

N
 N

O
.

B
LO

W
S

/6
" &

 (N
)

O
R

 %
R

E
C

 &
 (%

R
Q

D
)

R
E

C
O

V
E

R
Y

 (I
N

 O
R

 F
T)

P
R

O
FI

LE

DESCRIPTION

COORDINATES
N 1067915.461      E 1844476.546

SURFACE EL: 848.42

U
S

C
S

 S
Y

M
B

O
L

REMARKS

BORING NO. R-5
SHEET 2 OF 5



35

37.5

40

42.5

45

47.5

50

813.4

812.4
S-14

S-15

R-1

R-2

R-3

17-17
23

(40)

50/4
(50)

100%

(0%)

49%

(0%)

94%

(0%)

18"

4"

1.5'

2.7'

7.4'

35.0'

36.0'
36.0'- 69.5' GRAYDON CHERT CONGLOMERATE, non-plastic
CLAY, very dusky purple (5RP 2/2) mottled with dusky red (5R 3/4),
moderate brown (5YR 4/4) and very light gray (N8).

90% CHERT,  very light gray (N8) to light gray (N7), little pitting and
iron staining,  in a CLAY matrix that is pale greenish yellow (10Y 8/2)
and yellowish gray (5Y 7/2), very low plasticity,  does not effervesce.

41.5' color change in chert to pale red (10R 6/2) to moderate red (5R
5/4), highly fossiliferous (mostly crinoid stems), pitted.

Iron staining more common below 49.0' (fossils are iron stained).

cl PPT= 4.25 tsf

Analytical sample 43.3'-44.8'.
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52.5

55

57.5

60

62.5

65

67.5

793.5

R-4

R-5

100%

(0%)

97%

(0%)

7.1'

9.7'

54.9'
Clay infilling becomes a more consolidated Mudstone at 54.9'.
54.9'-57.6' Color change to grayish red (5R 4/2) to very dusky red
(10R 2/2), then mudstone changes back to pale greenish yellow (10Y
8/2) to yellowish gray (5Y 7/2), some areas are thinly laminated, most
of the sample is severely weathered to degraded, no bedding
structure present.

Chert is still fossiliferous, cobble to boulder sized
Below 60.5' sample becomes 50% chert and 50% matrix, chert is
pebble to cobble size, angular, matrix supported.

Color change at 63.9' to very dusky red (10R 2/2) with some mottling
of yellowish gray (5Y 7/2) to pale olive (10Y 6/2).

Analytical sample 55.0'-57.4'.
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70

72.5

75

77.5

80

82.5

85

778.9

777.7

776.6
776.1

772.0

771.1

770.4

763.4

R-6

R-7

100%

(68%)

98%

(90%)

5.0'

9.8'

69.5'
69.5'-70.7' BURLINGTON FORMATION- LIMESTONE, dark yellowish
orange (10YR 6/6), highly effervescent, abundant brachiopod fossil
casts infilled with calcite, slight weathering, massive bedding, few
hairline fractures filled with calcite, sharp basal contact with
sandstone.

70.7'

70.7'- 71.8' BUSHBERG FORMATION- SANDSTONE, subrounded to
rounded, fine grained, well sorted, massive bedding, fresh to slight
weathering, white (N9) to very light gray (N8) with bands of light
greenish gray (5GY 8/1) and grayish red (10R 4/2), becoming very
iron stained near basal contact with limestone, gradational contact.

71.8'

71.8'-72.3' gradational contact between sandstone and limestone.

72.3'

72.3'-85.0' SNYDER CREEK FORMATION- LIMESTONE, moderate
yellowish brown (10YR 5/4) to dark yellowish orange (10YR 6/6),
highly effervescent, fresh to slight weathering, massive bedding, few
hairline fractures infilled with calcite, dendrites.
75.0'-76.4' highly fossiliferous with brachiopod casts.

76.4'
76.4'-77.3' SANDSTONE, fine grained, subrounded to rounded, well
sorted, poorly consolidated, yellowish gray (5Y 7/2) to pale greenish
yellow (10Y 8/2), does not effervesce, soft, no bedding structure.77.3'
Grades into a sandy mudstone from 77.3'-78.0'.

78.0'
78.0'-85.0' MUDSTONE, grayish orange (10YR 7/4) to dark yellowish
orange (10YR 6/6), highly effervescent, medium soft, very thick
bedding, vuggy from 78.2'-82.9', discontinuous, filled with twinned
calcite.
Color changes at 81.0' to yellowish gray (5Y 7/2) and 84.7' to grayish
red (5R 4/2) to blackish red (5R 2/2) mottled with dark yellowish
orange (10YR 6/6).

BOTTOM OF BORING 85'

Ameren Callaway PROJECT NO. 06-3624
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DATE STARTED: 2/18/07 DRILLING METHOD: Mud Rotary, 2.5' SPT 0.0-37.8'
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NOTES:
DATE COMPLETED: 3/19/07
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HELPER: R. Duffield
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2-4
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(10)

3-5
6

(11)

3-4
5

(9)

3-3
6

(9)

18"

18"

18"

18"

18"

18"

SILTY CLAY, medium plasticity, trace MnO and FeO, moderately stiff,
pale brown (5YR 5/2) to pale yellowish brown (10YR 6/2).

As above except very stiff.

As above with large (1"x2") gravel.

As above with increase in MnO and FeO staining, medium to low
plasticity.

12.0'

CLAY, medium to high plasticity, light olive gray (5Y 6/1) mottled with
dark yellowish orange (10YR 6/6), trace silt, some MnO, does not
effervesce, very stiff.

cl

cl

cl

cl

ch

ch

PPT= 1.5 tsf

PPT= 2.5 tsf

PPT= 3.25 tsf

PPT= 3.5 tsf

PPT= 2.5 tsf

PPT= 3.5 tsf

Ameren Callaway PROJECT NO. 06-3624
LOG OF BORING NO. R-6

DATE STARTED: 2/20/07 DRILLING METHOD: Mud Rotary, 2.5'-SPT 0.0-38.5'
Wireline Core, NQ Dual Tube 38.0-115.5'

NOTES:
DATE COMPLETED: 2/21/07
FIELD GEOLOGIST: JLH/JLO
CHECKED BY: JLH/JLO
DRILLING CO.: Terracon DRILLER: C. VanVactor HELPER: R. Duffield RIG: CME 75 Truck
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18"

18"

18"

18"

18"

18"

18"

Same as above.

As above with trace chert fragments.

As above with increased amount of MnO, trace sand.

As above with increasing silt and sand.

CLAY, high plasticity, dark yellowish orange (10YR 6/6) mottled with
light olive gray (5Y 6/1), some Mno, iron staining, chert, and
subrounded medium grained sand, hard, does not effervesce.

ch

ch

ch

ch

ch

ch

ch

PPT= 3.75 tsf

PPT= 4.0 tsf

PPT= 3.5 tsf

PPT= 3.5 tsf

PPT= 4.0 tsf

PPT= 3.5 tsf

PPT= 4.5 tsf

Ameren Callaway PROJECT NO. 06-3624
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DATE STARTED: 2/20/07 DRILLING METHOD: Mud Rotary, 2.5'-SPT 0.0-38.5'
Wireline Core, NQ Dual Tube 38.0-115.5'

NOTES:
DATE COMPLETED: 2/21/07
FIELD GEOLOGIST: JLH/JLO
CHECKED BY: JLH/JLO
DRILLING CO.: Terracon DRILLER: C. VanVactor HELPER: R. Duffield RIG: CME 75 Truck
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35

37.5

40

42.5
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47.5

50

813.7

811.2

798.9

S-14

S-15

R-1

R-2

R-3

27-7
10

(17)

33-50/5
(50)

80%

(0%)

100%

(0%)

100%

(0%)

14"

12"

2.0'

5.0'

5.0'

35.0'
As above except with chert, chert is hard, pale yellowish orange
(10YR 8/6) to very pale orange (10YR 8/2)
Dark yellowish orange (10YR 6/6), fine to medium grained, poorly
sorted sand at the bottom of the spoon.

37.5'
37.5'-75.6', GRAYDON CHERT CONGLOMERATE - MUDSTONE,
very pale orange (10YR 8/2) soft, with sand, does not effervesce,
massive bedding, severe weathering, little chert, sand is medium to
coarse grained, subangular to subrounded, poorly sorted.

42.5-49.8', MUDSTONE, dusky red (5R 3/4) to grayish red (5R 4/2),
with few veins of very pale orange (10YR 8/2), sandy mudstone as
above, non-plastic, does not effervesce, massive bedding, severe
weathering, moderately fractured.

49.8'
49.8'-54.8', CHERT CONGLOMERATE, As above except with chert,
hard, pitted, very pale orange (10YR 8/2), does not effervesce.

gp-
gc

PPT= 3.0 tsf

PPT= >4.5 tsf
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NOTES:
DATE COMPLETED: 2/21/07
FIELD GEOLOGIST: JLH/JLO
CHECKED BY: JLH/JLO
DRILLING CO.: Terracon DRILLER: C. VanVactor HELPER: R. Duffield RIG: CME 75 Truck
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52.5

55

57.5

60

62.5

65

67.5

R-4

R-5

R-6

R-7

88%

(0%)

60%

(0%)

48%

(0%)

62%

(0%)

3.8'

3.4'

2.4'

3.1'

54.8'-69.5' As above except chert is dark yellowish brown (10YR 4/2),
in clay matrix (80-90% chert).

65.5-75.6' As above, 90-95% chert.
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NOTES:
DATE COMPLETED: 2/21/07
FIELD GEOLOGIST: JLH/JLO
CHECKED BY: JLH/JLO
DRILLING CO.: Terracon DRILLER: C. VanVactor HELPER: R. Duffield RIG: CME 75 Truck
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70

72.5

75

77.5

80

82.5

85

773.1

770.8

769.5

R-8

R-9

R-10

32%

(0%)

100%

(28%)

92%

(80%)

1.6'

5.0'

4.6'

75.6'
75.6'-77.9' BURLINGTON FORMATION - LIMESTONE, hard, highly
efferevescent, very light gray (N8), calcareous clay veins/seams are
greenish gray (5GY 6/1).

77.9'
77.9'-79.2' BUSHBERG FORMATION - SANDSTONE, subrounded to
rounded fine grained quartz sandstone, grayish yellow (5Y 8/4) and
dusky yellow (5Y 6/4), with iron staining at fractures, closely fractured,
massive bedding,  slight weathering, does not effervesce.
30° angle sharp contact with limestone.

79.2'

79.2'-109.2' SNYDER CREEK FORMATION - LIMESTONE, grayish
orange pink (5YR 7/2) and light gray (N8), medium hard, fresh
weathering, calcite inclusions, vug at 79.6' filled with twinned calcite
crystals, massive bedding, no fossils, fractures appear only on calcite
veins, calcite in veins is hard.
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87.5

90

92.5

95

97.5

100

102.5

761.7

R-11

R-12

R-13

R-14

100%

(96%)

100%

(90%)

100%

(90%)

96%

(78%)

5.0'

5.0'

5.0'

4.8'

87.0'
87.0'-106.5' CALCAREOUS MUDSTONE, medium soft, moderate red
(5R 4/6), grayish red purple (5RP 4/2) and medium light gray (N6),
massive bedding, fresh to slight weathering, no fractures, little iron
staining, highly effervescent.

Intensely fractured, soapstone texture
on fractures, 103.3-103.4' and 103.6-
103.7'.
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105

107.5

110

112.5

115

117.5

120

739.5

738.2

736.7

733.2

R-15

R-16

100%

(96%)

98%

(72%)

5.0'

4.9'

106.5'-109.2' CALCAREOUS MUDSTONE, as above except color
change to pale green (10G 6/2).

109.2'
109.2'-115.5' CALLAWAY FORMATION LIMESTONE, white (N9) to
very light gray (N8), massive bedding, moderately fractured, medium
hard, highly effervescent, slight to moderate weathering, calcite in
fracture at 110.4', bioturbated. 110.5'
110.5'-112.0' pale green (10G 6/2), soapstone textured mudstone.

112.0'
112.0'-115.5' LIMESTONE (as above) except crystalline texture
styolite at 114.4'.

BOTTOM OF BORING 115.5'
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0

2.5

5

7.5

10

12.5

15

837.1
836.6

S-1

S-2

S-3

S-4

S-5

S-6

1-3
6

(9)

2-3
5

(8)

2-3
4

(7)

3-3
7

(10)

3-4
5

(9)

3-4
8

(12)

18"

18"

18"

18"

18"

18"

CLAY, brown with red silt, olive gray, stiff, medium plasticity.

As above except medium stiff.

Same as above.

CLAY, olive gray with black mottles, and red silt, stiff, medium
plasticity.

12.0'

12.5'
CLAY, stiff, highly plastic, light gray.

Same as above.

cl

cl

cl

cl

ch

ch
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FIELD GEOLOGIST: AF/THC
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DRILLING CO.: Terracon DRILLER: K.Kempton HELPER: C. Condron RIG: CME 750 ATV
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17.5

20

22.5

25

27.5

30

32.5

822.1
821.6

S-7

S-8

S-9

S-10

S-11

S-12

S-13

3-4
5

(9)

3-4
6

(10)

3-4
5

(9)

3-4
6

(10)

2-4
6

(10)

5-6
6

(12)

4-6
9

(15)

18"

18"

18"

18"

18"

18"

18"

CLAY, stiff, highly plastic, light gray, iron staining.

As above with dark black spots.

As above wih red silt.

Same as above.

27.0'

27.5'
GLACIAL TILL- CLAY, silty and sandy, light gray, stiff.

As above with white and black sand particles, low plasticity.

As above except light brown.

ch

ch

ch

ch

cl

cl

cl
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DRILLING CO.: Terracon DRILLER: K.Kempton HELPER: C. Condron RIG: CME 750 ATV

E
LE

V
A

TI
O

N
(F

E
E

T 
M

S
L)

D
E

P
TH

(F
E

E
T)

S
A

M
P

LE
 N

O
.

O
R

 R
U

N
 N

O
.

B
LO

W
S

/6
" &

 (N
)

O
R

 %
R

E
C

 &
 (%

R
Q

D
)

R
E

C
O

V
E

R
Y

 (I
N

 O
R

 F
T)

P
R

O
FI

LE

DESCRIPTION

COORDINATES
N 1067869.180      E 1844626.049

SURFACE EL: 849.13

U
S

C
S

 S
Y

M
B

O
L

REMARKS

BORING NO. R-7
SHEET 2 OF 5



35

37.5

40

42.5

45

47.5

50

811.1

S-14

S-15

S-16

S-17

R-1

R-2

R-3

4-5
5

(10)

12-40
25

(65)

50/2
(50)

40-50/5
(50)

100%

(0%)

50%

(0%)

35%

(0%)

18"

16"

3"

8"

1.3'

1.1'

1.0'

Same as above.

38.0'
38.0-63.0' GRAYDON CHERT CONGLOMERATE, white and light
gray, angular chert fragments.

CHERT CONGLOMERATE, white, angular rock fragments in clay
and silt matrix.

CHERT CONGLOMERATE, white sandstone fragments and light
orange clay, moderately hard.

Same as above.

CHERT CONGLOMERATE, angular chert fragments in purple
mudstone (clay, claystone) matrix.

CHERT CONGLOMERATE, very pale orange (10YR 8/2), clay
seams.

cl
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52.5

55

57.5

60

62.5

65

67.5

786.1

R-4

R-5

R-6

R-7

R-8

88%

(17%)

93%

(0%)

77%

(22%)

92%

(20%)

100%

(42%)

3.5'

1.4'

2.7'

4.6'

5.0'

CHERT CONGLOMERATE, grayish orange (10YR 7/4) and dark
yellowish orange (10YR 6/6) chert, with zones of FeO staining, in
slightly to moderately consolidated mudstone matrix, firm, 5% of
sample, grayish orange (10YR 7/4) to pale yellowish brown (10YR 6/
2), no effervescence.

63.0'
63.0-74.0 BURLINGTON FORMATION- LIMESTONE, light olive gray
(5Y 6/1), wackestone, hard, fine to medium grained, massive texture,
slight effervescence on fresh sample, mixed with mudstone, dusky
yellow (5Y 6/4) and pale olive (10Y 6/2) from 66.0-66.5' and 67.2-
67.6'.

68.0- 71.0 LIMESTONE, light brown (5YR 5/6), massive texture with
few calcite filled fractures,  medium soft, slightly weathered,
moderate effervescence on fresh sample, strong effervesence on
shavings, trace calcite-filled vugs.

Trace stylolites at 65.5'.
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70

72.5

75

77.5

80

82.5

85

775.1
774.6

771.5
771.0

769.1

R-9

R-10

96%

(94%)

100%

(80%)

4.8'

5.0'

74.0'
74.0-74.5' BUSHBERG FORMATION- SANDSTONE, yellowish gray
(5Y 8/1) with mottles of greenish gray (5GY 6/1),  fine to medium
grained,  does not effervesce.

74.5'

74.5-80.0' SNYDER CREEK FORMATION- LIMESTONE, dark
yellowish orange (10YR 6/6), to light brown (5YR 5/6).
75.0-77.6' Includes small wispy fillings and shell fragments, calcite
filled vugs 77.0-77.5'.

77.6'
77.6-78.1' SANDSTONE as 74.0-74.5'. 78.1'
78.1-80.0' As 74.5-78.4' without clay and shells, trace vugs, few
healed fractures filled with sandstone filling.

BOTTOM OF BORING 80'

Below 71 ft sample includes slightly
effervescent, soft sandstone, light
olive gray (5Y 6/1), few mottles of dark
yellowish green (10GY 4/4), trace soft
mudstone (BUSHBERG
FORMATION?).
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0

2.5

5

7.5

10

12.5

15

S-1

S-2

S-3

S-4

S-5

S-6

3-3
4

(7)

3-3
5

(8)

3-4
6

(10)

3-4
5

(9)

2-3
5

(8)

3-3
5

(8)

14"

18"

18"

18"

18"

18"

CLAY, mostly dark yellowish brown (10YR 4/2), trace dark yellowish
orange (10YR 6/6), stiff, highly plastic.

As above except grading to moderate yellowish brown (10YR 5/4).

As above except grading to pale yellowish brown (10YR 6/2) mottled
with dark yellowish orange (10YR 6/6), very stiff, becoming silty, trace
fine sand, trace FeO staining, highly plastic.

As above with trace MnO.

As above except stiff, becoming sandy with depth.

As above except very stiff.

ch

ch

ch

ch

ch

ch

PPT= 1.75 tsf

PPT= 1.75 tsf

PPT= 3.25 tsf

PPT= 3.75 tsf

PPT= 1.75 tsf

PPT= 2.25 tsf
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DATE STARTED: 3/6/07 DRILLING METHOD: Mud Rotary, 2.5' SPT 0.0-43.7'
Wireline Core, NQ Dual Tube 43.7-90.0'.

NOTES:
DATE COMPLETED: 3/8/07
FIELD GEOLOGIST: THC/DHC
CHECKED BY: JLO/JLO
DRILLING CO.: Terracon DRILLER: Kevin Kempton HELPER: Terry Duncan RIG: CME 750 ATV

E
LE

V
A

TI
O

N
(F

E
E

T 
M

S
L)

D
E

P
TH

(F
E

E
T)

S
A

M
P

LE
 N

O
.

O
R

 R
U

N
 N

O
.

B
LO

W
S

/6
" &

 (N
)

O
R

 %
R

E
C

 &
 (%

R
Q

D
)

R
E

C
O

V
E

R
Y

 (I
N

 O
R

 F
T)

P
R

O
FI

LE

DESCRIPTION

COORDINATES
N 1067903.914      E 1844688.143

SURFACE EL: 848.15

U
S

C
S

 S
Y

M
B

O
L

REMARKS

BORING NO. R-8
SHEET 1 OF 6



17.5

20

22.5

25

27.5

30

32.5

S-7

S-8

S-9

S-10

S-11

S-12

S-13

3-4
5

(9)

3-3
4

(7)

3-4
6

(10)

3-5
7

(12)

3-4
5

(9)

3-5
7

(12)

4-5
8

(13)

18"

18"

18"

18"

18"

18"

18"

CLAY, pale yellowish brown (10YR 6/2) with dark yellowish orange
(10 YR 6/6) below 18.5', very stiff, plastic, trace silt.

As above, mostly pale yellowish brown (10YR 6/2), highly plastic.

As above except sparse MnO, trace FeO.

CLAY, pale yellowish brown (10YR 6/2), less dark yellowish orange
(10YR 6/6), very stiff, highly plastic, trace silt.

As above with trace chert granules below 32.0'.

ch

ch

ch

ch

ch

ch

ch

PPT= 3.0 tsf

PPT= 3.0 tsf

PPT= 4.0 tsf

PPT= 3.5 tsf

PPT= 3.0 tsf

PPT= 3.5 tsf

PPT= 4.5 tsf
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NOTES:
DATE COMPLETED: 3/8/07
FIELD GEOLOGIST: THC/DHC
CHECKED BY: JLO/JLO
DRILLING CO.: Terracon DRILLER: Kevin Kempton HELPER: Terry Duncan RIG: CME 750 ATV
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35

37.5

40

42.5

45

47.5

50

811.9

804.5

S-14

S-15

S-16

S-17

R-1

R-2

R-3

4-4
7

(11)

12-16
26

(42)

11-14
17

(31)

38-40
50/4
(90)

100%

(0%)

64%

(0%)

0%

(0%)

14"

18"

12"

13"

1.3'

2.8'

0.0'

36.3'
36.3-67.6', GRAYDON CHERT CONGLOMERATE - silt, very pale
orange (10 YR 8/2), trace grayish red purple (5RP 4/2), friable,
crumbly, non-plastic, dry, few chert fragments.

As above with moderate MnO staining.

As above with chert pebbles, increasing sand.

43.7'
43.7-65.0', CHERT CONGLOMERATE, chert fragments in mudstone
matrix (70% chert fragments, 30% matrix); chert is angular, gravel to
cobble to boulder size, very hard, moderately to intensely weathered,
intensely fractured, microgranular, locally oolitic and pitted, zones of
fossils common, some Fe staining, trace MnO; matrix is sandy
mudstone, stiff to very stiff, mostly silty clay, low to moderate
plasticity, moderate MnO and FeO, trace (2%) fine gravel,
approximately 5% fine sand, moderate yellowish brown (10YR 5/4)
with mottled pale yellowish brown (10YR 6/2), sample does not
effervesce.

ch PPT= 3.5 tsf

PPT= 4.5 tsf

PPT= 3.0 tsf (sample breaks)
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52.5

55

57.5

60

62.5

65

67.5

783.2

780.6

R-4

R-5

R-6

R-7

94%

(0%)

100%

(0%)

78%

(0%)

92%

(62%)

4.7'

5.0'

3.9'

4.6'

At 57.6', matrix color change to mottled grayish red (5R 4/2) and
yellowish gray (5Y 7/2).

65.0'
65.0-67.6', MUDSTONE, grayish red (5R 4/2), grayish green (10GY 5/
2) and grayish yellow green (5GY 7/2) with some dark yellowish
orange (10YR 6/6), moderately soft, trace gravel-size chert
fragments.

67.6'
67.6-70.2', BUSHBERG FORMATION - SANDSTONE, dark yellowish
orange (10YR 6/6), very hard, fine grained, poorly sorted,  subround
to subangular, very thin clay bed at 69.5'. Sandstone from 69.5'-70.2'
is moderately hard.
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70

72.5

75

77.5

80

82.5

85

778.0

R-8

R-9

R-10

100%

(70%)

100%

(96%)

100%

(100%)

5.0'

5.0'

5.0'

70.2'
70.2-90.0', SNYDER CREEK FORMATION - CALCAREOUS SHALE,
dark yellowish orange (10YR 6/6) to light brown (5YR 5/6),
moderately hard, rock mass is slightly effervescent (moderately
effervescent on powdered sample) to 72.2', moderately to highly
effervescent 72.2-74.5', slightly effervescent 74.5'-76.0'.

Thin sandstone beds at 76.0', 76.2' and 76.5' at 30° angle
Gradual color change to very light gray (N8) between about 76.0' and
77.0'.

Near vertical fracture 79.8-81.0', healed with moderately thin to thin
hard sandstone filling.
Color change at 80.0' to grayish red (5R 4/2) to blackish red (5R 2/2),
no effervescence, slightly effervescent on powdered sample.

45° fracture at 82.1', slightly rough with slickensides (?) on fracture
surface.
80° intersecting fractures, healed 80.2-80.9'.
Breccia zone 82.9-83.2', predominant fracture angle at 45°,  gouge is
grayish orange, soft to moderately hard, slickensides on fracture
surfaces.
Breccia zone 83.6-83.7', (slight brecciation), predominant fracture
angle 45°, slickensides on fracture surfaces.

45° fracture at 86.6', slightly rough, clean, tight.

Intensely to very intensely fractured
70.9-72.2'. sub-horizontal to 20°
fractures with very thin calcite crystal
growth on fracture surfaces,
Moderately to slightly fractured 72.2-
74.5'.

Unfractured 74.5-78.8'.

Zones of fine pyrite common 78.0-
79.0'.

Intensely fractured 78.8-79.7', 20° to
45° fractures, slightly rough, most
healed. 30-40° fractures at 78.8-79.0'
and 79.6' not healed, with slickensides
on fracture surfaces.
Slightly fractured at 79. 7', weathering
extends 3" into rock mass.
Dark yellowish orange (10YR 6/6)
discoloration along fracture 79.8-81.0'.
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87.5

90

92.5

95

97.5

100

102.5

758.2

R-11
100%

(100%)
5.0' 45° fracture at 87.2' with slickensides on fracture surface.

Unfractured 87.2-90.0'.

BOTTOM OF BORING 90'
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0

2.5

5

7.5

10

12.5

15

842.9

S-1

S-2

S-3

S-4

S-5

S-6

S-7

S-8

S-9

S-10

2-3
4

(7)

3-4
7

(11)

2-4
6

(10)

3-3
5

(8)

3-4
6

(10)

4-5
7

(12)

4-5
6

(11)

4-4
6

(10)

4-4
4

(8)

4-4
5

(9)

3-4
5

17"

18"

18"

18"

18"

18"

18"

18"

18"

18"

SILTY CLAY, pale yellowish brown (10YR 6/2) mottled with moderate
reddish brown (10R 4/6), low to medium plasticity, trace MnO, stiff.

As above except light olive gray (5Y 6/1), very stiff.

4.5'
CLAY, light olive gray (5Y 6/1) mottled with dark yellowish orange
(10YR 6/6), some FeO and MnO, high plasticity, very stiff.

As above except hard.

CLAY, light olive gray (5Y 6/1) mottled with dark yellowish orange
(10YR 6/6), very stiff, some MnO and FeO, trace silt, highly plastic,
very stiff.

As above except with trace chert.

cl

cl

ch

ch

ch

ch

ch

ch

ch

ch

ch

PPT= 2.0 tsf

PPT= 3.25 tsf

PPT= 2.5 tsf

PPT= 2.0 tsf

PPT= 2.75 tsf

PPT= 4.25 tsf

PPT= 4.25 tsf

PPT= 4.0 tsf

PPT= 4.5 tsf

PPT= 3.75 tsf

PPT= 4.0 tsf
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17.5

20

22.5

25

27.5

30

32.5

820.4

818.9

S-11

S-12

S-13

S-14

S-15

S-16

S-17

S-18

S-19

S-20

S-21

S-22

(9)

4-4
6

(10)

3-4
5

(9)

3-4
6

(10)

3-4
5

(9)

4-4
7

(11)

4-4
5

(9)

3-3
6

(9)

3-5
5

(10)

4-5
7

(12)

4-5
6

(11)

3-5
6

(11)

18"

18"

18"

18"

18"

18"

18"

18"

18"

18"

18"

18"

As above except hard.

As above with trace sand.

As above with trace subangular gravel.

CLAY, light olive gray (5Y 6/1), trace FeO, some MnO, trace chert,
high plasticity, trace silt and sand, very stiff.

27.0'
SANDY CLAY, light olive gray (5Y 6/1), low plasticity, some chert,
trace FeO stains and MnO, very stiff.

28.5'
CLAY, light olive gray (5Y 6/1), some MnO and FeO, chert, high
plasticity, very stiff.

As above except hard, with increasing amount of chert, chert is white
(N9) to very pale orange (10YR 8/2).

As above except mottled with dark yellowish orange (10YR 6/6), very
stiff, some sand.

ch

ch

ch

ch

ch

ch

cl

ch

ch

ch

ch

PPT= 4.5 tsf

PPT= 4.5 tsf

PPT= 4.5 tsf

PPT= 4.0 tsf

PPT= 4.5 tsf

PPT= 4.0 tsf

PPT= 3.0 tsf

PPT= 3.0 tsf

PPT= 4.0 tsf

PPT= 4.5 tsf

PPT= 3.5 tsf

PPT= 3.5 tsf
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35

37.5

40

42.5

45

47.5

50

811.4

808.6

S-23

S-24

S-25

R-1

R-2

R-3

25-23
10

(33)

10-29
28

(57)

10-50/5
(50)

100%

(0%)

100%

(0%)

100%

(0%)

5"

12"

8"

1.7'

5.0'

4.0'

36.0'
36.0-38.8', GRAYDON CHERT CONGLOMERATE, chert fragments,
white (N9) to very pale orange (10YR 8/2), hard, in clay matrix, low
plasticity, pale yellowish orange (10YR 8/6) and very light gray (N8),
sandy.

38.8'
38.8-62.05', CHERT CONGLOMERATE, chert fragments, very pale
orange (10YR 8/2) with zones of mottled light gray (N7), gravel to
cobble to boulder size, hard to very hard, angular, moderately to
intensely weathered, moderately to poorly consolidated, in sandy
mudstone matrix, pale greenish yellow (10Y 8/2) to yellowish gray (5Y
7/2) with local zones of mottled light brown (5YR 6/4) and dark
yellowish orange (10YR 6/6), soft, friable, trace MnO and some FeO.

As above with trace crinoid stems at 49.0', 60% chert and 40%
matrix.
At 49.5', Mudstone matrix color change to grayish red (5R 4/2) to
blackish red (5R 2/2), with mottled pale greenish yellow (10Y 8/2),
moderately soft to moderately hard, well consolidated, chert
fragments decrease (40% chert-60% matrix).

Analytical sample 46.4-48.4'.
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52.5

55

57.5

60

62.5

65

67.5

785.4

781.2

778.9

R-4

R-5

R-6

100%

(0%)

100%

(0%)

100%

(96%)

6.0'

5.0'

5.0'

At 57.9', Matrix color changes to same as above with mottled grayish
yellow green (5GY 7/2) with trace dark yellowish orange (10YR 6/6).

62.05'
62.05-66.25', BURLINGTON FORMATION - LIMESTONE, medium to
coarse grained, hard, fresh sample moderately effervescent, shavings
violently effervescent, dark yellowish orange (10YR 6/6) to moderate
yellowish brown (10YR 5/4), continuous irregular vug with calcite
mineralization at 63.7', base is arenaceous, (very slight effervescent
mudstone) with trace chert gravels, grayish yellow green (5GY 7/2)
with mottled grayish orange (10YR 8/2).

66.25'
66.25-68.5', BUSHBERG FORMATION - SANDSTONE, very hard,
coarse grained to medium grained, massively bedded, moderately
weathered, slightly fractured,  light gray (N7) with mottled medium
light gray (N6), dark yellowish orange (10YR 6/6), dusky yellow (5Y 6/
4) and grayish yellow green (5GY 7/2).

68.5'
68.5-100.7', SNYDER CREEK FORMATION - LIMESTONE, fresh
sample moderately effervescent, shavings violently effervescent,
massive, moderately to intensely weathered, hard to very hard,

Analytical sample 58.8-  60.3'.
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70

72.5

75

77.5

80

82.5

85

767.6

R-7

R-8

100%

(98%)

100%

(100%)

10.0'

10.0'

medium to fine grained, locally vuggy (discontinuous),  lenticular
pitting, shell fragments, moderate MnO to 72.5', decreasing with
depth, dark yellowish orange (10YR 6/6).

79.8'
79.8-90.2', MUDSTONE, moderately soft to moderately hard, well
consolidated, massively bedded, moderately weathered, not
fractured, fresh sample slightly effervescent, shavings slightly to
moderately effervescent, moderate reddish brown (10R 4/6) and
grayish red (10R 4/2).
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87.5

90

92.5

95

97.5

100

102.5

746.7

R-9

R-10

100%

(100%)

100%

(100%)

10.0'

10.0'

90.2-95.9', As above except mottled yellowish gray (5Y 7/2) and
grayish red (10R 4/2).

95.9-100.7', As above except pale olive (10Y 6/2), hard, massive, well
consolidated, slightly effervescent.

100.7'
100.7-140.95', CALLAWAY FORMATION - LIMESTONE, very light
gray (N8), light gray (N7), and trace very light gray (N6), hard to very
hard, violently effervescent, moderately to intensely bioturbated,
fossiliferous (coral ?), stylolitic, trace limonite inclusions (<1%).

103.8' open stylolite.
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105

107.5

110

112.5

115

117.5

120

731.3
730.8

R-11

R-12

100%

(100%)

100%

(97%)

10.0'

10.0'

105.4-114.2' LIMESTONE, massive, decreasing bioturbation with
depth.

114.2-116.1', LIMESTONE, very light gray (N8) to light gray (N7), very
hard to hard, massively bedded, medium to coarse grained,  very
slightly weathered, very slightly fractured, stylolitic, moderate
bioturbation, trace fossils, highly effervescent.

116.1'
116.1-116.55' SHALE (MUDSTONE), grayish blue green (5BG 5/2) to
pale blue green (5BG 7/2), soft to moderately soft, fine grained,
medium bedded.

116.6'

116.55-117.0', LIMESTONE, same as 114.2-116.1'.
117.0-140.95' LIMESTONE, as above except medium dark gray (N4)
to medium gray (N5), coarser-grained, highly effervescent.

Partially healed stylolite, thin to
moderately thin, at 108.9'.

Moderately to slightly pitted in
discontinuous zones 110.8-112.1'.

Very small pyrite inclusion, altered
margins of limonite at 114.2'.

Fossil ammonoid at 120.2'.
Fossil (coral?) at 120.4'.
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122.5

125

127.5

130

132.5

135

137.5

R-13
100%

(100%)
10.0'

Black (organic ?) shale partings, very
thin, at 122.5'.
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140

142.5

145

147.5

150

152.5

155

706.5

699.8

699.1

693.1

691.9
691.6

R-14

R-15

100%

(100%)

100%

(96%)

10.0'

10.0'

140.9'
140.95-160.75', COTTER-JEFFERSON CITY FORMATION -
DOLOMITE crystalline, very hard to hard, massive, not weathered,
shavings are slightly effervescent, fresh sample is very slightly
effervescent, and pale green (10G 6/2) shale, with thin to medium
bedded (0.1'-0.4' thick) sandy zones, coarse to medium grained, very
hard, at 140.95'-141.1' and 145.0'-145.5'.

147.6'
147.6-148.3' SANDY SHALE, with rip-up clasts of cherty dolomite,
pressure solution laminae common. 148.3'
149.4-149.7', DOLOMITE and SHALE, same as 147.6-148.3'.

154.3'
154.3-155.5', SANDSTONE, pale green (10G 6/2), very hard, very
coarse grained, moderately to well consolidated, thick to massively
bedded, slightly weathered.

155.5'
155.5-155.8', SHALE, grayish green (10G 4/2), hard, dolomitic,
slightly effervescent.

155.8'

Local discontinuous vugs, at 141.6'
and 142.2'.
Sporadic small rip-up clasts of green
shale in dolomite 142.3-143.25'.

Pressure solution laminae and flow
structures 151.8-152.05'.

Ameren Callaway PROJECT NO. 06-3624
LOG OF BORING NO. R-9

DATE STARTED: 2/28/07 DRILLING METHOD: Mud Rotary, Continuous SPT 0.0-38.5'
Wireline Core, NQ Dual Tube 38.8-160.75'.

NOTES:
DATE COMPLETED: 3/3/07
FIELD GEOLOGIST: JLO/JLH
CHECKED BY: DHC/JLO
DRILLING CO.: Terracon

Aquadrill
DRILLER: Kevin Kempton

Jay Joslyn
HELPER: Terry Duncan

Adam Meyer
RIG: CME 750 ATV

Mobil ORV 57

E
LE

V
A

TI
O

N
(F

E
E

T 
M

S
L)

D
E

P
TH

(F
E

E
T)

S
A

M
P

LE
 N

O
.

O
R

 R
U

N
 N

O
.

B
LO

W
S

/6
" &

 (N
)

O
R

 %
R

E
C

 &
 (%

R
Q

D
)

R
E

C
O

V
E

R
Y

 (I
N

 O
R

 F
T)

P
R

O
FI

LE

DESCRIPTION

COORDINATES
N 1067949.955      E 1844645.261

SURFACE EL: 847.42

U
S

C
S

 S
Y

M
B

O
L

REMARKS

BORING NO. R-9
SHEET 9 OF 10



157.5

160

162.5

165

167.5

170

172.5

689.7

688.1

686.7

R-16
100%

(100%)
5.25'

155.8-157.7', CHERTY DOLOMITE, very light gray (N8) to light gray
(N7), very hard, shavings slightly effervescent.

157.7'
157.7-159.3', DOLOMITE, hard to very hard, fine crystalline,  fresh
sample very slightly effervescent, shavings slightly effervescent, with
pale green (10G 6/2) shale laminae.

159.3'
159.3-160.1' CHERTY DOLOMITE, light gray (N7) to medium light
gray (N6) with trace mottled pale green (10G 6/2), very hard, locally
vuggy.
160.1-160.75', DOLOMITE, very light gray (N8) to light gray (N7),
hard to very hard, fine crystalline, fresh sample slightly effervescent,
shavings slightly to moderately effervescent, very slightly weathered,
trace pyrite.

BOTTOM OF BORING 160.75'

Flame structures 159.9' and 160.15'.
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0

2.5

5

7.5

10

12.5

15

841.8

S-1

S-2

S-3

S-4

S-5

S-6

3-4
4

(8)

2-4
5

(9)

3-6
7

(13)

5-7
9

(16)

3-5
6

(11)

3-5
6

(11)

18"

18"

18"

18"

18"

18"

SILTY CLAY, pale yellowish brown (10YR 6/2) to moderate yellowish
brown (10YR 5/4), low plasticity, trace FeO, very stiff.

4.5'

CLAY, trace silt, light olive gray (5Y 6/1) mottled with dark yellowish
orange (10YR 6/6), medium to high plasticity, little MnO and FeO,
very stiff.

As above, becoming harder with depth, less mottling, high plasticity.

Same as above except hard.

Same as above.

As above except with trace fine sand.

cl

ch

ch

ch

ch

ch

PPT= 2.25 tsf

PPT= 2.5 tsf

PPT= 2.75 to 4.0 tsf

PPT= 4.25 tsf

PPT= 4.25 tsf

PPT= 4.25 tsf
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17.5

20

22.5

25

27.5

30

32.5
814.3

S-7

S-8

S-9

S-10

S-11

S-12

S-13

3-4
4

(8)

3-4
6

(10)

3-4
5

(9)

3-5
5

(10)

4-5
8

(13)

4-5
6

(11)

3-4
6

(10)

18"

18"

18"

18"

18"

18"

18"

CLAY, light olive gray (5Y 6/1) mottled with dark yellowish orange
(10YR 6/6), trace sand, MnO and FeO, very stiff, high plasticity.

Same as above.

As above with trace subrounded pebbles.

As above except hard.

As above with some sand.

As above except very stiff, with increased mottling of dark yellowish
orange (10YR 6/6).

32.0'

SANDY CLAY, low to medium plasticity, same colors as above,
some coarse grained subangular sand, some MnO, trace FeO.

ch

ch

ch

ch

ch

ch

cl

PPT= 3.25 tsf

PPT= 4.0 tsf

PPT= 4.0 tsf

PPT= 4.25 tsf

PPT= 4.5 tsf

PPT= 4.0 tsf

PPT= 3.0 tsf
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35

37.5

40

42.5

45

47.5

50

811.3

806.3

803.3

796.3

S-14

S-15

S-16

S-17

R-1

R-2

18-26
33

(59)

24-39
34

(73)

21-21
32

(53)

50/5
(50)

100%

(0%)

88%

(0%)

11"

14"

14"

5"

2.2'

4.4'

35.0'
34.5-60.4', GRAYDON CHERT CONGLOMERATE - chert, very pale
orange (10YR 8/2) to white (N9), hard, angular pieces, does not
effervesce (80-90% chert), in clayey matrix, very pale orange (10YR
8/2) to pale yellowish orange (10YR 8/6), low plasticity.

40.0'
39.5-43.0', MUDSTONE, grayish red purple (5RP 4/2) and very dusky
purple (5RP 2/2) mottled with some pale greenish yellow (10Y 8/2),
thinly laminated, severely weathered, 10% chert, occasional sand
lenses.

43.0'
43.0-50.0', CHERT CONGLOMERATE, 90-95% chert, white (N9) to
very light gray (N8), hard, iron stained, pitted, occasional vugs, does
not effervesce, in a clay matrix, very pale orange (10YR 8/2), low
plasticity.

50.0'
50.0-60.4', CHERT CONGLOMERATE, chert, cobble sized (0.2'-0.6'
long), abundant crinoid fossils, in mudstone matrix, grayish red (5R 4/
2) to blackish red (5R 2/2), grayish orange (10YR 7/4), and yellowish
gray (5Y 7/2), all colors are in distinct layers, mostly massive bedded,
some thinly laminated, micaceous, fissile, poorly consolidated, 50%
chert and 50% mudstone.
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52.5

55

57.5

60

62.5

65

67.5

785.9

784.7
784.2

R-3

R-4

R-5

R-6

92%

(0%)

40%

(0%)

44%

(0%)

94%

(16%)

4.6'

2.0'

2.2'

4.7'

60.4'
60.4-76.1', BURLINGTON FORMATION - LIMESTONE, white (N9) to
very light gray (N8), highly effervescent, coarse grained, massive
bedding, moderately hard, abundant crinoid fossils (80-90%),
limestone clasts in a sandy clay matrix, yellowish gray (5Y 7/2), soft,
does not effervesce.

61.6'

61.6-62.1', SANDSTONE, coarse grained, moderate red (5R 5/4) to
pale reddish brown (10R 5/4), moderately soft, poorly sorted, does
not effervesce.

62.1'

62.1-71.0', LIMESTONE, same as 60.4-61.6'.
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70

72.5

75

77.5

80

82.5

85

770.2

766.7

R-7

R-8

R-9

100%

(50%)

100%

(68%)

40%

(16%)

5.0'

5.0'

2.0'

71.0-73.0', Matrix color change to grayish green (10GY 5/2) and pale
greenish yellow (10Y 8/2).

73.0-76.1', LIMESTONE, dark yellowish orange (10YR 6/6) to
moderate yellowish brown (10YR 5/4), highly effervescent,
moderately soft, massive bedding, fresh to slightly weathered,
massive fractures, fractures filled with twinned calcite, few healed
fractures, near perpendicular to bedding plane, with black dentritic
manganese filling.

76.1'
76.1-79.6', BUSHBERG FORMATION - SANDSTONE, grayish green
(10GY 5/2), very light gray (N8), very pale orange (10YR 8/2), and
pale yellowish orange (10YR 8/6) in distinct bands, moderately hard,
massive bedding, fresh, fine grained, subrounded to rounded, well
sorted graines, does not effervesce, salt and pepper-like appearance
from 77.9-79.5'.

79.6'
79.6-109.4' SNYDER CREEK FORMATION - LIMESTONE, dark
yellowish orange (10YR 6/6), moderately hard, highly effervescent,
abundant brachiopod fossil casts filled with calcite, massive bedding,
fresh to slightly weathered, with chert cobbles 80.1-85.1'.

Vug at 74.8' with twinned calcite filling.
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87.5

90

92.5

95

97.5

100

102.5

756.2

R-10

R-11

R-12

R-13

40%

(22%)

100%

(100%)

100%

(100%)

100%

(96%)

2.0'

5.0'

5.0'

5.0'

90.1'
90.1', becomes MUDSTONE, calcareous, highly effervescent, dusky
red (5R 3/4) to blackish red (5R 2/2) mottled with moderate yellow (5Y
7/6), moderately soft, thinly laminated, below 92.2' also mottled with
grayish yellow green (5GY 7/2), closely fractured, trace pyrite altering
to limonite, few limestone inclusions 95.1-97.0'.
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107.5
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120

736.9

736.2

R-14
98%

(96%)
4.9'

105.4-109.4', As above except mostly grayish yellow green.

109.4'
109.4-110.1', CALLAWAY FORMATION - LIMESTONE, moderately
hard, very light gray (N8), highly effervescent, stylolites, bioturbated,
massive bedding, fresh to slightly weathered, little pyrite at contact
with Snyder Creek.

BOTTOM OF BORING 110.1'

Ameren Callaway PROJECT NO. 06-3624
LOG OF BORING NO. R-10

DATE STARTED: 3/12/07 DRILLING METHOD: Mud Rotary, 2.5' SPT 0.0-42.9'
Wireline Core, NQ Dual Tube 42.9-110.1'.

NOTES:
DATE COMPLETED: 3/13/07
FIELD GEOLOGIST: JLO
CHECKED BY: DHC/JLO
DRILLING CO.: Terracon DRILLER: Craig VanVactor HELPER: Roger Duffield RIG: CME 75 Truck
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3-4
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3-4
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(9)

18"

18"

18"

18"

18"

18"

CLAYEY SILT, highly plastic, pale brown (5YR 5/2) mottled with dark
yellowish orange (10YR 6/6), trace MnO and FeO, stiff.

As above with increasing FeO staining, very stiff.

As above except hard.

As above except very stiff.

Same as above.

ch

ch

ch

ch

ch

ch

PPT= 2.0 tsf

PPT= 2.0 tsf

PPT= 2.5 tsf

PPT= 4.5 tsf

PPT= 3.75 tsf

PPT= 3.5 tsf

Ameren Callaway PROJECT NO. 06-3624
LOG OF BORING NO. R-11

DATE STARTED: 2/12/07 DRILLING METHOD: Mud Rotary, 2.5'-SPT 0.0-36.5'
Wireline Core, NQ Dual Tube 36.5-89.9'

NOTES:
DATE COMPLETED: 2/16/07
FIELD GEOLOGIST: THC/JLH
CHECKED BY: JLO/JLO
DRILLING CO.: Terracon

Aquadrill
DRILLER: C. VanVactor

Jay Josyln
HELPER: R. Duffield

L.Rowe
RIG: CME 75 Truck
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4-4
4

(8)

5-7
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(17)

18"

18"

18"

18"

18"

18"

18"

As above except mostly dark yellowish orange (10YR 6/6) with
mottled pale yellowish brown (10YR 6/2), very stiff, slight increase in
sand and pebbles (<5%) with depth, also increase in MnO staining,

As above except hard.

As above except very stiff.

As above except significant increase in pebbles (2%), hard.

ch

ch

ch

ch

ch

ch

ch

PPT= 3.0 tsf

PPT= 3.5 tsf

PPT= 3.5 tsf

PPT= 4.0 tsf

PPT= 4.0 tsf

PPT= 3.5 tsf

PPT= 4.5 tsf

Ameren Callaway PROJECT NO. 06-3624
LOG OF BORING NO. R-11

DATE STARTED: 2/12/07 DRILLING METHOD: Mud Rotary, 2.5'-SPT 0.0-36.5'
Wireline Core, NQ Dual Tube 36.5-89.9'

NOTES:
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FIELD GEOLOGIST: THC/JLH
CHECKED BY: JLO/JLO
DRILLING CO.: Terracon

Aquadrill
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Jay Josyln
HELPER: R. Duffield

L.Rowe
RIG: CME 75 Truck
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35

37.5

40

42.5

45

47.5

50

813.3

812.1
S-14

R-1

R-2

R-3

7-29
50/4
(79)

23%

(0%)

24%

(0%)

96%

(88%)

18"

1.0'

1.1'

4.8'

35.0'
SILTY SAND, pale yellowish orange (10YR 8/6), friable, many
pebbles of chert, very dense.

36.2'
36.2'-77.4' GRAYDON CHERT CONGLOMERATE, chert and
mudstone, grayish orange (10YR 7/4), soft, friable, abraded and
broken during drilling, moderately weathered, with FeO staining in
fracture zones, soft clay probably washed away during coring, no
effervescence, trace Mno stains.

45.4'-52.3' MUDSTONE, grayish orange (10YR 7/4) and very dusky
red (10R 2/2), soft but consolidated, slightly weathered, color
changes very distinct and some indication on loading structures, few
chert fragments in sample, chert fragments decreasing with depth.

gm-
sm

PPT= 4.5 tsf

Boring making 1-2 gallons of water per
minute.
Driller reports high hydraulic pressure.

Ameren Callaway PROJECT NO. 06-3624
LOG OF BORING NO. R-11

DATE STARTED: 2/12/07 DRILLING METHOD: Mud Rotary, 2.5'-SPT 0.0-36.5'
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NOTES:
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FIELD GEOLOGIST: THC/JLH
CHECKED BY: JLO/JLO
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Aquadrill
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HELPER: R. Duffield
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52.5

55

57.5

60

62.5

65

67.5

R-4

R-5

R-6

R-7

92%

(88%)

56%

(0%)

88%

(8%)

93%

(0%)

4.6'

2.8'

4.4'

3.9'

52.3'-55.4' As above but with few large chert boulders up to 0.5' in
diameter, chert is slightly weathered, pitted.

55.4'-62.5' Mudstone is less consolidated below 55.4 ft, with sand.

62.5'-65.4'CHERT CONGLOMERATE, very pale orange (10YR 8/2),
with common FeO staining, grayish orange (10YR 7/4) to dark
yellowish orange (10YR 6/6), chert is hard, pitted, severely
weathered, interbedded with clay and mudstone seams throughout
sample, chert cobbles up to 5" diameter.

65.4'-74.6' As above, increasing pale to dark reddish brown (10R 5/4
to 10R 3/4).

Ameren Callaway PROJECT NO. 06-3624
LOG OF BORING NO. R-11

DATE STARTED: 2/12/07 DRILLING METHOD: Mud Rotary, 2.5'-SPT 0.0-36.5'
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NOTES:
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70

72.5

75

77.5

80

82.5

85

770.9

769.5

763.8

R-8

R-9

R-10

R-11

80%

(0%)

70%

(0%)

96%

(84%)

100%

(96%)

4.0'

2.1'

2.4'

5.0'

74.6'-75.1' MUDSTONE, partially consolidated, dusky red (5R 3/4) to
very dusky purple (5RP 2/2), soft, with chert fragments, does not
effervesce, moderate to severe weathering.

75.1'-77.4' Sandstone fragments, yellowish gray (5Y 7/2) and grayish
green (10GY 5/2), fine grained, medium soft, easily broken, in low
plasticity, pale yellowish green (10Y 8/2) matrix.

77.4'
77.4-78.8 BUSHBERG FORMATION- SANDSTONE, yellowish gray
(5Y 7/2) mottled with dark yellowish green (10GY 4/4), hard, massive
bedding, fine grained, fresh weathering, becoming coarse grained
near contact, does not effervesce. 78.8'
78.8-89.9 SNYDER CREEK FORMATION- LIMESTONE, light brown
(5YR 5/6) to moderate brown (5YR 4/4), fossiliferous- brachiopod
casts filled with calcite, thinly laminated, highly effervescent, medium
hard, slight weathering.

As above except not fossiliferous below 81.5'
Vug at 81.8'-81.9' twinned crystals in vug, very slight effervescence.

84.5'
84.5-89.9 SHALE/MUDSTONE, calcareous, medium soft, grayish
orange (10YR 7/4), fresh, massive bedding, color change at 86.4' to
pale blue (5PB 7/2) to grayish blue (5PB 5/2).

Ameren Callaway PROJECT NO. 06-3624
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DATE STARTED: 2/12/07 DRILLING METHOD: Mud Rotary, 2.5'-SPT 0.0-36.5'
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NOTES:
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FIELD GEOLOGIST: THC/JLH
CHECKED BY: JLO/JLO
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HELPER: R. Duffield

L.Rowe
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758.4

R-12
100%

(100%)
5.0

BOTTOM OF BORING 89.9'

Ameren Callaway PROJECT NO. 06-3624
LOG OF BORING NO. R-11

DATE STARTED: 2/12/07 DRILLING METHOD: Mud Rotary, 2.5'-SPT 0.0-36.5'
Wireline Core, NQ Dual Tube 36.5-89.9'

NOTES:
DATE COMPLETED: 2/16/07
FIELD GEOLOGIST: THC/JLH
CHECKED BY: JLO/JLO
DRILLING CO.: Terracon

Aquadrill
DRILLER: C. VanVactor

Jay Josyln
HELPER: R. Duffield

L.Rowe
RIG: CME 75 Truck
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18"
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SILTY CLAY, moderate yellowish brown (10YR 5/4) and pale
yellowish brown (10YR 6/2), low plasticity, trace MnO and Feo, does
not effervesce, very stiff.

4.0'
CLAY, high plasticity, same colors as above, also mottled with
moderate brown (5YR 4/4), stiff, some MnO, trace silt, very stiff.

As above except hard, increased FeO staining.

As above except light olive gray (5Y 6/1).

CLAY, high plasticity, light olive gray (5Y 6/1), mottled with dark
yellowish orange (10YR 6/6), hard, some MnO and FeO staining,
trace gravel.

As above with trace sand, very little mottling of dark yellowish brown,
very stiff.

As above with trace chert.

As above with some MnO, trace sand, does not effervesce.

cl

ch

ch

ch

ch

ch

ch

ch

ch

ch

PPT= 3.0 tsf

PPT= 2.25 tsf

PPT= 4.5 tsf

PPT= 4.0 tsf

PPT= 4.5 tsf

PPT= 4.5 tsf

PPT= 3.75 tsf

PPT= 3.0 tsf

PPT= 3.0 tsf

PPT= 2.25 tsf

Ameren Callaway PROJECT NO. 06-3624
LOG OF BORING NO. R-12

DATE STARTED: 2/26/07 DRILLING METHOD: Mud Rotary, Continuous-SPT 0.0-38.2'
Wireline Core, NQ Dual Tube 38.5-101.0'

NOTES:
DATE COMPLETED: 2/27/07
FIELD GEOLOGIST: JLO/THC
CHECKED BY: JLH/JLO
DRILLING CO.: Terracon DRILLER: C.VanVactor HELPER: R. Duffield RIG: CME 75 Truck
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18"

As above except hard.

As above except very stiff.

As above except becoming more sandy, trace chert.

As above except hard.

29.5'
SANDY CLAY, medium to high plasticity, dark yellowish orange
(10YR 6/6) mottled with light olive gray (5Y 6/1), very stiff, MnO and
FeO staining, saturated at bottom of spoon.

As above except hard, with trace subrounded pebbles and chert.

As above except hard, increasing chert fragments, mudstone at
bottom of spoon, finely laminated, grayish orange (10YR 7/4) to pale

ch
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ch

ch

ch

ch

ch

ch

ch

ch

ch

ch

PPT= 3.0 tsf

PPT= 4.25 tsf

PPT= 3.5 tsf

PPT= 3.75 tsf

PPT= 3.75 tsf

PPT= 4.25 tsf

PPT= 4.5 tsf

PPT= 4.5 tsf

PPT= 4.0 tsf

PPT= 4.0 tsf

PPT= 4.5 tsf

PPT= 4.5 tsf

Ameren Callaway PROJECT NO. 06-3624
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DATE STARTED: 2/26/07 DRILLING METHOD: Mud Rotary, Continuous-SPT 0.0-38.2'
Wireline Core, NQ Dual Tube 38.5-101.0'

NOTES:
DATE COMPLETED: 2/27/07
FIELD GEOLOGIST: JLO/THC
CHECKED BY: JLH/JLO
DRILLING CO.: Terracon DRILLER: C.VanVactor HELPER: R. Duffield RIG: CME 75 Truck
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(0%)

56%

(0%)

79%

(0%)

18"

18"

11"

2.1'

2.8'

3.8'

yellowish orange (10YR 8/6).

37.0'
37.0'-65.2' GRAYDON CHERT CONGLOMERATE, clay, dusky red
(5R 3/4) and very pale orange (10YR 8/2), non-plastic, moderately
stiff, and chert, white (N9), very hard, does not effervesce.

90% chert, hard, white (N9) to very light gray (N8), pitted, little iron
staining, with crinoid fossils, and 10% clay, non-plastic, grayish
orange (10YR 7/4), does not effervesce.

As above except moderate red (5R 4/6) to dusky red (5R 3/4).

Abundant crinoid stems 46.8'-47.4'.

48.9'
48.9'-51.4' MUDSTONE, grayish red (5R 4/2), soft, severe
weathering, laminae present, some mottling of yellowish gray (5Y 7/
2), does not effervesce.

51.4'
51.4'- 66.0', 90-95% chert, clay seams are grayish red (5R 4/2), clay
being washed out by coring.

Split spoon refusal at 38.2'
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52.5

55

57.5

60

62.5

65

67.5

781.9

779.8

778.6

R-4

R-5

R-6

R-7

R-8

92%

(0%)

32%

(0%)

68%

(0%)

38%

(0%)

86%

(0%)

4.6'

1.6'

1.5'

1.3'

4.3'

65.2'
65.2'-73.5' BURLINGTON FORMATION- LIMESTONE, light gray
(N7),  medium soft, highly fractured with light greenish gray (5GY 8/4)
in open fractures, highly effervescent, clay does not effervesce.

67.3'
67.3'-68.5' MUDSTONE,  mottled light greenish gray (5GY 8/1),
greenish gray (5G 6/1), very dusky red (10R 2/2), trace dark yellowish
orange (10YR 6/6), few chert fragments, sample highly fractured
(mechanical breaks), mudstone lightly to moderately consolidated,
does not effervesce, some sand.

68.5'

68.5'-69.5' LIMESTONE, light brown (5YR 5/6),  moderately soft,

Analytical sample 67.3' 70.3'.
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70

72.5

75

77.5

80

82.5

85

777.6

773.6

771.6
771.1

770.4
770.0

762.5

761.1

R-9

R-10

R-11

92%

(46%)

92%

(80%)

100%

(86%)

4.6'

4.6'

5.0'

massive texture, medium hard, moderate to strong effervesce.
69.5'

69.5'-70.3' MUDSTONE as above, but moderate greenish yellow
(10YR 7/4), trace pale reddish brown (10YR 5/4), soft sandy zones.

71.0'-73.5' MUDSTONE, pale green (10G 5/2) to grayish green (5G 5/
2), very soft, friable, horizontal to subhorizontal laminae, highly
fractured, no effervescence, sharp basal contact.

73.5'
73.5'-76.0' BUSHBERG FORMATION- SANDSTONE
grayish orange (10YR 7/4), dark yellowish orange (10YR 6/6), lesser
amount of very pale orange (10YR 8/2), moderately soft to hard,
mottled, medium grained, no effervescence, trace brown chert
inclusions.

75.5'
Cherty limestone bed 75.5'-76.0'. 76.0'
76.0'-101.0' SNYDER CREEK FORMATION- LIMESTONE, dark
yellowish orange (10YR 6/6), trace dark brown MnO in discontinuous
lenses, very slight effervescence on fresh sample, strong
effervescence on shavings.

76.7'

76.7'-77.1' SANDSTONE, grayish orange (10YR 7/4) to dark
yellowish orange (10YR 6/6), lesser amount of very pale orange
(10YR 8/2), moderately soft to hard, mottled, medium grained, no
effervescence, trace brown chert inclusions. .

77.1'

77.1'-84.6' LIMESTONE, as 76.0'-76.7' with trace brachiopods.

84.6'
84.6'-84.9' MUDSTONE, grayish yellow green (5GY 7/2), to very pale
orange (10YR 8/2) with 45° to 60° fracture at both contacts, friable,
very soft, no effervescence.
84.9'-86.0' As above, gradual color change to light gray (N7). 86.0'
86.0'-87.0' MUDSTONE, pale olive (10Y 6/2), medium soft,
calcareous, very slight effervescence on fresh sample, strong on

Trace vugs with drusy quartz at 76.6'.
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87.5

90

92.5

95

97.5

100

102.5

746.1

R-12

R-13

R-14

94%

(92%)

100%

(100%)

100%

(100%)

4.7'

5.0'

5.0'

shavings, trace FeO staining on fractures.
87.0'-91.3' SHALE/MUDSTONE, very dusky red (10R 2/2), very soft,
massive, calcareous, slight slow effervesence on fresh sample,
violent effervescence on shavings, limestone inclusion at 89.5'.

91.3'-101.0' MUDSTONE, medium gray (N5) to medium dark gray
(N4), massive, as above except moderate effervesence on fresh
sample.

BOTTOM OF BORING 101'
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0

2.5

5

7.5

10

12.5

15

847.3

843.1

S-1

S-2

S-3

S-4

S-5

S-6

S-7

S-8

S-9

S-10

3-4
6

(10)

4-6
6

(12)

3-3
5

(8)

3-4
6

(10)

3-5
6

(11)

4-5
8

(13)

4-4
4

(8)

3-4
5

(9)

4-4
4

(8)

3-4
5

(9)

3-3
4

18"

18"

18"

18"

18"

18"

18"

18"

18"

18"

0.0-0.3', GRAVEL 0.3'

CLAYEY SILT, mottled pale yelowish brown (10 YR 6/2) and light
gray (N7), very stiff, some FeO staining, low to medium plasticity.

As above with some MnO.

4.5'
CLAY, medium light gray (N6) to medium gray (N5), mottled with light
brown (5 YR 5/6), with MnO and FeO staining, very stiff, high
plasticity.

As above except medium gray (N5).

As above with light brown (5 YR 5/6) mottles, difficult to break.

As above with trace sand and quartz granules.

As above with trace angular chert fragments, does not effervesce.

CLAY, light olive gray (5 Y 6/1) mottled with dark yellowish orange (10
YR 6/6), highly plastic, trace MnO and fine sand, very stiff.

ml

ml

ch

ch

ch

ch

ch

ch

ch

ch

ch

PPT = 2.25 tsf

PPT = 2.5 tsf

PPT = 2.25 tsf

PPT = 2.75 tsf

PPT = 3.0 tsf

PPT = 3.75 tsf

PPT = 4.0 tsf

PPT = 3.5 to 2.5 tsf

PPT = 2.5 tsf

PPT = 2.5 tsf

PPT = 4.0 tsf
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17.5

20

22.5

25

27.5

30

32.5

825.1

823.6

821.1

814.6

S-11

S-12

S-13

S-14

S-15

S-16

S-17

S-18

S-19

S-20

S-21

S-22

(7)

3-4
5

(9)

3-3
4

(7)

2-4
5

(9)

3-4
6

(10)

5-8
9

(17)

4-4
6

(10)

4-5
5

(10)

4-5
6

(11)

4-6
9

(15)

7-9
11

(20)

8-10
16

(26)

18"

18"

18"

18"

18"

18"

18"

18"

18"

18"

18"

18"

As above with increasing MnO content, fine grained sand.

CLAY, as above, increasing sand content, dark yellowish orange
(10YR 6/6) increasing, mottled with light olive gray (5Y 6/1).

As above with trace chert fragments.

22.5'
SILTY CLAY, dark yellowish orange (10YR 6/6), little mottling with
light olive gray (5Y 61), hard, with sand and chert, MnO staining,
medium plasticity, does not effervesce.

24.0'
SANDY CLAY, colors as above, grading to SAND, dark yellowish
orange (10 YR 6/6), well sorted, fine grained, loose, little clay.

26.5'
CLAY, light olive gray (5Y 6/1) mottled with dark yellowish orange
(10YR 6/6), little sand, little chert, MnO staining, medium to high
plasticity.

As above except hard.

As above with increasing chert fragments.

33.0'
SILTY CLAY, medium yellowish brown (10 YR 5/4), mottled with light
olive gray (5 Y 6/1), with small chert fragments, hard, MnO staining,
medium to high plasticity.

ch

ch

ch

cl

sc

sc

ch

ch

ch

ch-
mh

PPT = 3.0 tsf

PPT = 2.5 tsf

PPT = 3.0 tsf

PPT = 4.25 tsf

PPT = 1.5 tsf

PPT = 2.25 tsf

PPT = 4.0 tsf

PPT = 3.5 tsf

PPT = 4.25 tsf

PPT = 4.5 tsf

PPT = 4.5 tsf

PPT = 4.5 tsf
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35

37.5

40

42.5

45

47.5

50

812.5

807.6

801.0

797.4

S-23

R-1

R-2

18-22
50/5
(72)

100%

(0%)

100%

(62%)

17"

5.0'

5.0'

35.1'
35.1-77.3', GRAYDON CHERT CONGLOMERATE, yellowish gray
(5Y 8/1) and white (N9), sample is mostly chert with lesser amounts
of clay, intensely fractured, slight effervescence on chert.

40.0'
40.0-46.6', CHERT CONGLOMERATE, variegated and mottled
mudstone and chert; mudstone is dark reddish brown (10R 3/4) and
very pale orange (10YR 8/2), trace dark yellowish orange (10YR 6/6),
partially consolidated, soft to very soft, friable, chert is very pale
orange (10YR 8/2) to pinkish gray (5YR 8/1), highly fractured,
intensely weathered, common pitting with some FeO staining, does
not effervesce.

46.6'
46.6-50.2', As above, grading to lightly consolidated sandstone and
chert, yellowish gray (5Y 8/1) with abundant pale yellowish brown (5Y
8/1), FeO staining throughout, medium soft, few fractures at 5-15°
angle,  sparse MnO, sample does not effervesce, few thin sandstone
laminae, sand is fine grained, well sorted, sand laminae occur at 5-
15° angle, fractures at 20-45° angle.

50.2'
50.2-55.9', SANDSTONE, with lesser amounts of mudstone and chert
nodules, sandstone and mudstone as described above, chert
inclusions 1/2" to 8" diameter, mudstone/sandstone contacts are
indistinct, very thinly laminated to thick bedded, with rip-up clasts and
loading structures.

Ameren Callaway PROJECT NO. 06-3624
LOG OF BORING NO. R-13

DATE STARTED: 2/16/07 DRILLING METHOD: Mud Rotary, Continuous SPT 0.0-35.9'
Wireline Core, NQ Dual Tube 40.0-350.0'

NOTES:
DATE COMPLETED: 2/20/07
FIELD GEOLOGIST: JLO/THC
CHECKED BY: DHC/JLO
DRILLING CO.: Terracon

Aquadrill
DRILLER: C. VanVactor

Jay Joslyn
HELPER: R. Duffield

L. Rowe
RIG: CME 75 Truck

Mobil B-57

E
LE

V
A

TI
O

N
(F

E
E

T 
M

S
L)

D
E

P
TH

(F
E

E
T)

S
A

M
P

LE
 N

O
.

O
R

 R
U

N
 N

O
.

B
LO

W
S

/6
" &

 (N
)

O
R

 %
R

E
C

 &
 (%

R
Q

D
)

R
E

C
O

V
E

R
Y

 (I
N

 O
R

 F
T)

P
R

O
FI

LE

DESCRIPTION

COORDINATES
N 1067995.989      E 1844452.536

SURFACE EL: 847.61

U
S

C
S

 S
Y

M
B

O
L

REMARKS

BORING NO. R-13
SHEET 3 OF 21



52.5

55

57.5

60

62.5

65

67.5

789.6

R-3

R-4

R-5

100%

(96%)

100%

(0%)

100%

(0%)

5.0'

5.0'

10.0'

55.9-58.0', As above with decreasing sandstone content.

58.0'
58.0-60.0', Chert fragments as above, in soft mudstone matrix, 80%
chert, 20% mudstone.

60.0-67.0', Chert fragments in mudstone matrix, mudstone is pale
yellowish brown (10YR 6/2), includes sand and small chert fragments,
chert fragments increase in quantity and size with depth, from 10% at
60.0' to 80% at 67.0', chert is pitted, moderately weathered, FeO
stained.

67.0-70.0', As above with chert fragments increasing in size and
quantity, mudstone color grades to pale olive (10Y 6/2), trace crinoid
stems in chert nodules.
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70

72.5

75

77.5

80

82.5

85

770.3

769.6

766.7
766.3

765.6

R-6

R-7

100%

(0%)

100%

(61%)

5.0'

10.0'

70.0-77.3', Chert fragments in mudstone matrix, mudstone light olive
gray (5GY 6/1) to greenish gray (5GY 6/1) and trace pale reddish
brown (10R 5/4), abundant fractured chert nodules, rounded to
angular, weathered, fine sand to cobble sized, trace crinoid stems, no
effevescence.

77.3'
77.3-78.0', BURLINGTON FORMATION - LIMESTONE, dark
yellowish orange (10YR 6/6) to light brown (5YR 5/6), medium soft to
hard, fresh sample moderately effervescent, shavings strongly
effervescent, some crinoids.

78.0'

78.0-80.9', BUSHBERG FORMATION - SANDSTONE, semi-
consolidated to consolidated, very pale orange (10YR 8/2) to pale
reddish brown (10YR 5/4), does not effervesce.

80.9'
80.9-111.8', SNYDER CREEK FORMATION - LIMESTONE, dark
yellowish orange (10YR 6/6) to light brown (5YR 5/6), medium soft to
hard, abundant crinoids, few hard sandstone lenses, fresh sample
moderately effervescent, shavings moderately effervescent.

81.3'

81.3-82.0', SANDSTONE, pale olive (10Y 6/2) fine to medium
grained, soft to medium soft with mudstone interspersed, no
effervescence.

82.0'

82.0-87.0', CALCAREOUS SHALE (MUDSTONE), grayish orange
(10YR 7/4), with few thin sand lenses, medium soft with some FeO
staining, slight effervescence on fresh sample, strong effervesence
on shavings.
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87.5

90

92.5

95

97.5

100

102.5

R-8

R-9

100%

(100%)

100%

(100%)

10.0'

10.0'

87.0-90.6', As above except color change to pale olive (10Y 6/2).

90.6-95.4', As above except color change to dark reddish brown (10R
3/4).

95.4-105.0', As above except color change to medium gray (N5) to
medium dark gray (N4), medium soft,  highly effervescent, massive,
barren of fossils, unweathered to slightly weathered.

Core 95.0-105.0' recovered in one
piece, all breaks mechanical.
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105

107.5

110

112.5

115

117.5

120

736.6

735.8

R-10

R-11

100%

(100%)

100%

(94%)

10.0'

10.0'

105.0-111.0', As above, grading to dark greenish gray (5GY 4/1) to
gray in medium to thick beds, few unconsolidated to semi-
consolidated clay layers, trace brachiopod shell traces.

111.0'
111.0-111.8', ARENACEOUS LIMESTONE, dark yellowish orange
(10YR 6/6), medium hard, fresh, sand is sugary. 111.8'
111.8-149.8', CALLAWAY FORMATION - LIMESTONE, very light
gray (N8) to light gray (N7), mostly microcrystalline, few sections
include coarsely crystalline limestone, highly effervescent,
bioturbated, with common healed fractures, rough, trace grayish
green clay in healed fractures, few loading structures tend to styolitic,
few fossils (coral?).
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122.5

125

127.5

130

132.5

135

137.5

R-12
100%

(92%)
10.0'

122.9-131.0', LIMESTONE, light gray (N7) to medium gray (N5),
medium hard, generally massive but includes few inclusions of coral
(?), few open fractures 125.9-126.9', filled with soft greenish gray
(5GY 6/1) clay and slightly consolidated mudstone.

131.0-135.0', LIMESTONE, arenaceous texture, slightly sugary, with
common dark yellowish orange (10YR 6/6) FeO stains, sample is
generally fresh, highly effervescent including inclusions except clay is
not effervescent, sandy zone 131.0-135.0' is only slightly
effervescent, thin black (N1) laminae along few healed fractures.

135.0-145.0', LIMESTONE, medium gray (N5) to light gray (N7), hard,
with common to sparse dark yellowish orange (10YR 6/6) FeO
staining, staining decreases with depth, few indistinct beds of sandy
dolomite,  few dark gray very thin laminae 135.0-136.0', few healed
fractures filled with drusy quartz, single near-vertical healed fracture
135.4-136.6', few inclusions, few stylolites, moderately to strongly
effervescent.

Large separated fracture 122.9-123.3',
greenish gray (5GY 5/1) mudstone
filling fracture with small limestone
inclusions (probable rip-up clasts).

Loading structures present 130.0-
131.0' with laminae of light and dark
limestone.

Sample was in single piece-all breaks
mechanial to fit in core box
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140

142.5

145

147.5

150

152.5

155

702.6

701.7

700.4
700.2

698.4

697.8

694.2

R-13

R-14

100%

(100%)

85%

(85%)

10.0'

8.5'

145.0'
145.0-145.9', SHALY DOLOMITE, thinly laminated, light gray (N7) to
medium dark gray (N4), medium hard, fresh with abundant spicules,
few bryozoan shells, fresh sample does not effervesce, strong
effervescence on shavings, trace shale laminae from 145.6-145.9'.

145.9'

145.9-147.2' LIMESTONE, medium gray (N5) with common
inclusions to 1/2" diameter, trace spicules, highly effervescent,
medium hard, microcrystalline to macrocrystalline. 147.2'
147.2-147.4', SHALY DOLOMITE, same as 145.0-145.9'.

147.4'

147.4-148.2' LIMESTONE, light olive gray (5Y 6/1), finely crystalline,
massive texture, highly effervescent, medium soft.
148.2-149.2' LIMESTONE as above, but intensely fractured, fractures
filled with very soft, greenish gray (5GY 6/1) clay and partially
consolidated mudstone, zone of highly fractured limestone and rip-up
clasts.

149.2'

149.2-149.8', SANDSTONE, very light gray (N8) fine grained,
massive texture, hard, competent, trace inclusions of black (N1)
medium to coarse sand, no effervescence.

149.8'

149.8-350.0', COTTER-JEFFERSON CITY FORMATION -
DOLOMITE, very light gray (N8) to light gray (N7), thinly laminated
with sandstone layers as above, hard, sample is 80% dolomite, 20%
sandstone, does not effervesce, horizontal to subhorizontal laminae.

153.4'
153.4-157.4' SHALE, mostly dark greenish gray (5G 4/1) laminated
with greenish gray (5GY 6/1), thin, wispy laminae, and few chert
inclusions and up to 1" diameter, soft, very friable, can be easily
broken, does not effervesce.
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157.5

160

162.5

165

167.5

170

172.5

688.1

686.8

677.6

R-15

R-16

100%

(5%)

100%

(100%)

5.0'

10.0'

157.4-159.5' SHALE, as above except with light greenish gray (5GY
8/1), higher energy deposition than above, includes very thin to thin
sandstone beds (inclusions ?) trace shell fragments and spicules,
sandstone is hard, does not effervesce.

159.5'
159.5-160.8' CHERTY DOLOMITE, greenish gray (5G 6/1) to light
bluish gray (5B 7/4), medium hard, with banded chert nodules up to
2" diameter, common pyrite, trace limonite, fresh sample does not
effervesce, strong effervescence on shavings ,chert nodules pitted.160.8'
160.8-163.5', SHALE same as 157.4-159.7', interspersed with
dolomite rip-up clasts, high energy, common flow structures and large
banded chert inclusions, shale is soft, no effervescence, dolomite
moderately effervescent on shavings, chert nodules with common
pitting.

163.5-164.8', As above but more massive, trace flow structures, few
chert inclusions.

164.8-170.0' DOLOMITE with trace shale in thin bands, chert pebbles
up to 4" diameter, some pitted chert with trace vugs, chert fragments
include well- formed pyrite crystals.

170.0'
170.0-175.5' DOLOMITE, pale yellowish brown (10YR 6/2) with
common laminae and thin bed of grayish green (5G 5/2) shale,
breaks easily parallel to bedding on shale partings, shale laminae are
horizontal to sub-horizontal, dolomite is hard with abundant pitting
170.2-170.7', 171.6-172.9', 173.0-173.8', and 175.0-175.5', few chert
inclusions.

Rip-up clasts 159.3 -159.5' at contact
with cherty dolomite.
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175

177.5

180

182.5

185

187.5

190

670.2

666.9

666.0
665.6

663.4
663.1

661.7

660.6

R-17

R-18

100%

(95%)

100%

(91%)

10.0'

10.0'

175.5-177.4' DOLOMITE, as above, shale beds absent, trace very
fine shale laminae.

177.4'
177.4-180.7' CHERTY DOLOMITE, shale generally absent, increased
chert content, highly pitted and vuggy.

180.7'
180.7-181.6' SHALE, dark grayish green (5GY 4/1), soft, friable, easy
to break, interlaminated with thin wispy dolomite laminae, horizontal,
trace chert inclusions. 181.6'
181.6-181.7', SANDSTONE bed. 182.0'
181.7-184.2' CHERTY DOLOMITE, yellowish gray (5Y 8/1) to very
light gray (N8), hard, does not effervesce, pitted, few vugs, unfilled,
few chert inclusions (possibly chalcedony).

184.2'
184.2-184.5' SHALE/DOLOMITE same as 180.7-181.6'. 184.5'
184.5-185.9' DOLOMITE, yellowish gray (5Y 8/1) to very light gray
(N8), microcrystalline, generally massive texture with few wispy clay
laminae, trace pitting, few thin limestone laminae.

185.9'
185.9-187.0' CHERTY DOLOMITE, abundant pitting and vugs,
limestone absent.

187.0'
187.0-188.8', DOLOMITE, same as 184.5-185.9'.

188.8- 189.8' As above with trace small loading structures, trace
small (1/4") chert inclusions.

189.8-195.0', DOLOMITE, light gray (N7) to medium gray (N5),  hard,
microcrystalline, with few dark greenish gray (5GY 4/1) laminae.
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192.5

195

197.5

200

202.5

205

207.5

652.6

650.6

648.9

647.9

R-19

R-20

R-21

100%

(100%)

100%

(100%)

100%

(100%)

5.0'

10.0'

5.0'

Very thin bed of medium dark gray (N4) at 194.2'

195.0'
195.0-197.0', CHERTY DOLOMITE, light gray (N7) to medium gray
(N5), hard, microcrystalline, with few slightly sandy layers, thin
bedded, does not effervesce, few pits and vugs, slightly weathered,
trace pyrite.

197.0'
197.0-198.7' DOLOMITE and SHALE, dolomite as above, thinly
laminated to thinly bedded with greenish gray (5GY 6/1) to dark
greenish gray (5GY 4/1) shale, trace pinkish gray, bedding horizontal
to subhorizontal with few loading structures and small rip-up clasts,
shale is soft, no effervescence, fresh. 198.7'
198.7-199.7', SANDY DOLOMITE, color as above, shale generally
absent, with few irregular-shaped chert inclusions, chert is banded,
light to dark bluish gray (5B 7/1) to (5B 5/1), dolomite is pitted, hard,
slightly weathered, abundant pitting, does not effervesce.

199.7'

199.7-206.0', CHERTY DOLOMITE, very light gray (N8) to medium
light gray (N6) with irregularly bedded chert, abundant small loading
structures, trace sand, minor pitting, does not effervesce, trace
limonite.

206.0-208.8', DOLOMITE and CHERTY DOLOMITE, very light gray
(N8) to medium light gray (N6), few consolidated silty laminae, bluish
white (5B 9/1) with common chert inclusions,  thinly laminated to
massive, common pitting, few vugs, slightly weathered, hard, does
not effervesce, trace black shale.
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210

212.5

215

217.5

220

222.5

225

638.8
638.5

637.6

R-22

R-23

84%

(84%)

100%

(100%)

8.4'

5.0'

208.8'
208.8-209.1', SHALE laminae, very thin, subhorizontal, 50% shale
and 50% dolomite as described above.

209.1'

209.1-209.2', SANDSTONE, light bluish gray (5B 7/1), hard slightly
weathered. 210.0'
209.2-211.2', DOLOMITE, light gray (N7), medium soft, massive
texture, with few thin horizontal shale laminae, sample easily breaks
along bedding planes, does not effervesce.

211.2-213.2', CHERTY DOLOMITE, light gray (N7) to medium gray
(N5), with few chert inclusions, common pitting and vugs, moderately
weathered, trace loading structures.

213.2-220.0', DOLOMITE same as 209.2-211.2'.

220.0-225.0', CHERTY DOLOMITE and DOLOMITE, thin bedded
layers of light olive gray (5Y 6/1), very light gray (N8) and light gray
(N7), 0.5'-0.8' layers of massive-textured dolomite with few thin shale
laminae, horizontal to subhorizontal, and CHERTY DOLOMITE,
sandy with clay nodules and common pitting, chert zone hard to very
hard, dolomite is medium hard.

225.0-226.7', DOLOMITE, very light gray (N8) to light olive gray (5Y
7/1) with horizontal shale laminae (light bluish gray (5B 7/1)), few
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227.5

230

232.5

235

237.5

240

242.5

620.9

619.6

616.6

611.0

607.1

R-24

R-25

100%

(100%)

100%

(100%)

10.0'

10.0'

sandy zones,  sample is medium soft to medium hard, slightly
weathered,  few small loading structures

226.7'
226.7-227.9', CHERTY DOLOMITE, color as above with trace dark
yellowish orange (10YR 6/6) FeO stains, includes banded chert
inclusions, common small loading structures, pitting and small vugs,
hard does not effervesce, trace shale laminae. 228.0'
227.9-228.3', Same as 225.0' with increased sand content.

228.3-231.0', DOLOMITE, same as 225.0-226.9'.

231.0'
231.0-232.0', CHERTY DOLOMITE.

232.0-232.7', DOLOMITE.

232.7-233.4', CHERTY DOLOMITE.

233.4-235.6', DOLOMITE.

235.6-236.6', CHERTY DOLOMITE, large chert inclusion at 235.7'

236.6'
236.6-240.5', DOLOMITE, light olive gray (5YR 6/1) to very light gray
(N8), few wispy shale laminae, horizontal to cross-laminated, trace
pitting and vugs, few sandy zones, medium soft, slightly weathered,
fresh sample does not effervesce, violent effervescecnce on
shavings.

240.5'
240.5-243.4', CHERTY DOLOMITE, colors as above, some zones
sandy, hard, moderately weathered, large loading structures and rip-
up clasts throughout, pitting and vugs common.

Zone of large rip-up clasts 240.5-
241.0'.
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245

247.5

250

252.5

255

257.5

260

604.3

602.6

599.6

596.6

595.4

588.5

587.5

R-26

R-27

100%

(100%)

100%

(100%)

10.0'

10.0'

243.3'
243.3-245.0' DOLOMITE, as 236.6-240.5'.

245.0'
245.0-246.1' SANDSTONE/CHERT CONGLOMERATE, yellowish
gray (5Y 8/1) and brownish gray (5YR 6/1), hard to very hard, mostly
rip-up clasts with rock fragments, angular, few mudstone interbeds
and lamination.

248.0'
246.1-251.0', DOLOMITE, light brownish gray (5YR 6/1) to light gray
(N7), few sandy zones and dark greenish gray (5GY 4/1) clay
laminae, trace cross-lamination and loading structures, fresh sample
does not effervesce, shavings strongly effervescent.

251.0'
251.0-252.2', DOLOMITE, as above, clay absent, pits and small
cavities common, domal character of pits and cavities suggest
stromatoporiod.

252.2'
252.2-259.1', DOLOMITE, light brownish gray (10YR 6/1), medium
soft with few thin shale laminae,  shale is greenish gray to dark
greenish gray (5GY 4/1), shows weak loading structures, fresh
sample does not effervesce, shavings show strong effervescence.

259.1'
259.1-260.1', CHERTY DOLOMITE as described above, abundant
pitting, few cavities uo to 1/2" diameter, irregular shape.

260.1'
260.1-261.2', DOLOMITE, same as 252.2-259.1'.

Turbidite sequences throughout the
Cotter-Jefferson City Formation.
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262.5

265

267.5

270

272.5

275

277.5

585.4
585.3

584.1

579.6

R-28
100%

(100%)
10.0'

262.2'
262.2-267.5', DOLOMITE with shale laminae as above.

262.3'

262.3-263.5', SANDSTONE bed.

263.5'

267.5'-268.0', SANDY CHERTY DOLOMITE, as above.
268.0'

268.0-271.5', DOLOMITE, trace zone of cherty dolomite.

271.5-271.9', CHERTY DOLOMITE, vugs, pits abundant, with loading
structures at basal contact.
271.9-280.4', DOLOMITE.
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280

282.5

285

287.5

290

292.5

295

567.2

565.4

563.2

562.3

558.3

555.8

R-29

R-30

100%

(100%)

100%

(100%)

10.0'

10.0'

280.4'
280.4-282.2', Rip-up clasts: clay, light to medium greenish gray (5G 8/
1) to (5GY 6/1) with strong 40° flow structures, includes sandstone
thin bed and large angular flint nodules up 4" in diameter, loading
structures, flame structures present, dolomite also present, flint hard,
does not effervesce, dolomite show strong effervescence on
shavings, basal contact with dolomite fractured along shale bedding
plane, irregular 45° dip.

282.2'

282.2-284.4', DOLOMITE with sparse thin shale laminae, trace
pitting.

284.4'
284.4-285.3', Grading to pitted CHERTY DOLOMITE, few small
cavities.

285.3'
285.3-286.7', DOLOMITE, pinkish gray (5YR 8/1) to light brownish
gray (5YR 6/1) mixed with greenish gray (5GY 6/1) to dark greenish
gray (5GY 4/1) shale, ranges from distinct horizontal bedding to
indistinct mixed swirled masses and small inclusions of solid dolomite
and sandstone, includes single shale bed, dark gray (N3) 285.5-
285.7'.
286.7-289.3', DOLOMITE, light olive gray (5Y 6/1) with common shale
laminae, color as above.  Laminae are generally subhorizontal with
some deformation due to sediment load.  Includes minor chert beds
and banded, ringed chert inclusions, angular, trace black (N1) shale.

289.3'
289.3-291.8', Shale generally absent, sample is 50% dolomite, 50%
sandstone, fine grained.

291.8'
291.8-300.0', DOLOMITE, yellowish gray to light olive gray (5Y 7/1)
with sparse thin shale partings, greenish gray to medium gray, single
shale layer at 293.3', 0.1' thick.

Rip-up area 282.8'-283.3', as
described above except flint, dolomite
and sandstone fragments, angular,
pitted, cavities common.
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297.5

300

302.5

305

307.5

310

312.5

547.6

546.5

537.7

R-31

R-32

100%

(100%)

100%

(100%)

10.0'

10.0'

300.0'
300.0-301.1', CHERTY DOLOMITE, light gray (N7) with common
abundant pits and cavities, few dolomite inclusions, trace pyrite and
sand. 301.1'
301.1-309.9', DOLOMITE with sparse shale partings as described
above, trace thin sandstone laminae, small loading structure at
306.6'.

309.9'
309.9-310.5', CHERTY DOLOMITE, light brownish gray (5YR 6/1),
hard with sparse mudstone laminae, common pitting and cavities up
to 1/4" diameter.
310.5-311.3', DOLOMITE, shale partings sparse.
311.3-314.6', CHERTY DOLOMITE as above except few small
healed blocky fractures, trace sandstone and chert inclusions, pits
and cavities sparse 311.3-314.0'.
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315

317.5

320

322.5

325

327.5

532.6

529.8

R-33
100%

(100%)
10.0'

315.0'
314.6-317.8', DOLOMITE, light olive gray (5YR 7/1), medium soft,
massive texture with comon greenish gray (5GY 6/1), trace black
laminae (N1), thin laminae, laminae horizontal to subhorizontal, trace
very soft white clay inclusions.

317.8'
317.8-318.3', CHERTY DOLOMITE zone, pitted, medium hard. Fresh
sample does not effervesce, shavings show violent effervescence.

325.0-325.9', CHERTY DOLOMITE, as described above, blocky
fractures absent, trace small sandstone inclusions.

325.9-326.2', Large white to dark gray bedded chert inclusions.
326.2-328.4', CHERTY DOLOMITE, as described above.  Banding
pattern at 326.7'-326.9' suggest possible stromatoporoid. Pitting
common, moderately hard.

328.4-331.4', DOLOMITE, light olive gray (5Y 7/1), medium soft,
shale banding absent, massive structure with few lenticular
horizontally oriented chert inclusions up to 2" long.
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330

332.5

335

337.5

340

342.5

345

512.2

510.8
510.5

509.1

507.3

503.6

R-34

R-35

100%

(100%)

100%

(100%)

10.0'

10.0'

331.4-331.6', Disturbed zone of rip-up clasts up to 1/3" diameter with
basal shale layer.
331.6-332.1', CHERTY DOLOMITE.
332.1-335.4', DOLOMITE, color as above with horizontal to
subhorizontal shale laminae common.

335.4'
335.4-338.5', CHERTY DOLOMITE with few sandstone beds up to
0.2' thick.

336.8'
336.8-337.0', SHALE LAYER, green as described above. 337.1'
337.1-338.5' Thin beds to thick laminae of cherty dolomite, sandstone
and dolomite, trace shale.

338.5'
338.5'-340.3' DOLOMITE with thin shale partings.

340.3'
340.3-341.1', Thin beds to thick laminae of sandstone, cherty
dolomite (pitted) and dolomite.
341.1-344.0', DOLOMITE interbedded with CHERTY DOLOMITE in
4"-6" beds, trace stylolites.

344.0'
344.0-350.0', DOLOMITE, light bluish gray (5B 7/1), medium soft with
common medium bluish gray (5B 5/1) shale partings, partings distinct
to indistinct, few more cherty sections.

Stylolite at 341.6'.
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347.5

350

352.5

355

357.5

360

362.5

497.6

R-36 100%

(100%)
5.0'

BOTTOM OF BORING 350'
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0

2.5

5

7.5

10

12.5

15

846.5

840.0

835.0

S-1

S-2

S-3

S-4

S-5

S-6

3-5
6

(11)

3-4
5

(9)

4-5
6

(11)

4-6
8

(14)

3-4
5

(9)

3-3
6

(9)

18"

18"

18"

18"

18"

18"

0.5'

CLAYEY SILT, low plasticity, trace FeO, pale yellowish brown (10YR
6/2) mottled with dark yellowish orange (10YR 6/6), very stiff.

Becoming light olive gray (5Y 6/1), trace MnO.

7.0'

SILTY CLAY, light olive gray (5Y 6/1) mottled with dark yellowish
orange (10YR 6/6), medium to high plasticity, very stiff, trace MnO
and FeO and small angular pebbles.

CLAY, light olive gray (5Y 6/1) mottled with dark yellowish orange
(10YR 6/6), high plasticity, trace MnO and FeO, hard.

12.0'

CLAY, trace silt, medium plasticity, very stiff, trace MnO, some FeO,
stiff, moderate yellowish brown (10YR 4/2) with mottled pale yellowish
brown (10YR 6/2).

As above except color change to pale yellowish brown (10YR 6/2).

cl

cl

ch

ch

cl

cl

PPT= 2.5 tsf

PPT= 2.0 tsf

PPT= 2.75 tsf

PPT= 4.0 tsf

PPT= 3.25 tsf

PPT= 3.25 tsf
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17.5

20

22.5

25

27.5

30

32.5

825.0

813.5

S-7

S-8

S-9

S-10

S-11

S-12

S-13

3-4
6

(10)

3-5
6

(11)

3-4
6

(10)

4-7
8

(15)

5-8
8

(16)

5-6
11

(17)

5-6
10

(16)

18"

18"

18"

18"

18"

18"

18"

As above except with mottled moderate yellowish brown (10YR 5/4).

As above.

22.0'

CLAY, light brown (5YR 5/6) to pale yellowish brown (10 YR 6/2),
trace silt, highly plastic, common MnO staining, trace sand.

As above except hard, trace granule-sized chert fragments and trace
fine sand.

As above except chert fragments increasing in size to pebble sized.

As above except very stiff.

33.5'
SILTY SAND, dark yellowish orange (10YR 6/6), poorly sorted, fine to
coarse, subangular to subrounded,  trace MnO.

cl

cl

ch

ch

ch

ch

sm

PPT= 4.0 tsf

PPT= 4.0 tsf

PPT= 4.25 tsf

PPT= 4.25 tsf

PPT= 4.25 tsf

PPT= 3.25 tsf

PPT=4.5 tsf for clay.
PPT=1.5 tsf for sand.
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35

37.5

40

42.5

45

47.5

50

812.0

810.0

802.5

S-14

S-15

S-16

S-17

S-18

R-1

R-2

11-22
39

(61)

19-34
43

(77)

15-26
27

(53)

19-24
32

(56)

39-50/6
50/2
(100)

61%

(0%)

87%

(0%)

18"

18"

17"

10"

13"

1.4'

1.3'

35.0'
CLAY, trace silt, dark yellowish orange (10 YR 6/6), very stiff.

37.0'
37.0'-75.1' GRAYDON CHERT CONGLOMERATE, 80% silt, very
pale orange (10 YR 8/2), dry, friable, and 20% chert, granule sized to
pebble sized, common MnO.

As above, with very dusky purple (5RP 2/2).

As above, chert content increasing with depth.

44.5'

As above with dark yellowish orange (10YR 6/6).

46.2'-62.0', Chert fragments, very hard, pitted, intensely weathered,
angular, locally fossiliferous, light gray (N7), pale yellowish orange
(10YR 8/6), and very pale orange (10YR 8/2), in mudstone matrix,
very soft, intensely weathered, sandy clayey silt, unconsolidated,
approximately 20% of sample, no effervescence.

ch PPT= 4.5 tsf

PPT= 3.75 tsf

PPT= 4.5 tsf
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RIG: CME 75 Truck

Mobil B-57

E
LE

V
A

TI
O

N
(F

E
E

T 
M

S
L)

D
E

P
TH

(F
E

E
T)

S
A

M
P

LE
 N

O
.

O
R

 R
U

N
 N

O
.

B
LO

W
S

/6
" &

 (N
)

O
R

 %
R

E
C

 &
 (%

R
Q

D
)

R
E

C
O

V
E

R
Y

 (I
N

 O
R

 F
T)

P
R

O
FI

LE

DESCRIPTION

COORDINATES
N 1067943.577      E 1844396.677

SURFACE EL: 847.01

U
S

C
S

 S
Y

M
B

O
L

REMARKS

BORING NO. R-14
SHEET 3 OF 6



52.5

55

57.5

60

62.5

65

67.5

R-3

R-4

R-5

100%

(0%)

100%

(0%)

100%

(0%)

5.0'

5.0'

5.0'

Matrix color change to grayish red (5R 4/2) to blackish red (5R 2/2)
from 52.9'-54.4' and 56.4' to 57.0', trace MnO,  some FeO.

62.0'-75.1' Matrix color becoming more light greenish gray (5GY 8/1)
with depth and becoming more consolidated and harder with depth.
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70

72.5

75

77.5

80

82.5

85

771.9

768.0

766.5

R-6

R-7

R-8

70%

(0%)

100%

(88%)

100%

(86%)

7.0'

5.0'

10.0'

75.1'
75.1'-79.0' BURLINGTON FORMATION- LIMESTONE, hard, very
light gray (N8) to light gray (N7), massively bedded, intensely
weathered, moderately fractured, sporadic mudstone veins, fresh
sample is highly effervescent, shavings are violently effervescent, fine
grained.
76.3'-79.0', LIMESTONE, moderate yellowish brown (10YR 5/4).

79.0'
79.0'-80.55' Clay.

80.55'
80.55'-95.0' SNYDER CREEK FORMATION- LIMESTONE,
moderately hard to hard, moderate yellowish brown (10YR 5/4), shell
fragments abundant, trace MnO, moderately to intensely weathered.
81.0'-83.7', Salt and pepper limestone with abundant shell fragments,
MnO.

83.7'-89.0' Same as 80.55'-90.5'.
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87.5

90

92.5

95

97.5

100

102.5

758.0

752.0

R-9
100%

(100%)
5.0'

89.0'
89.0'-95.0', MUDSTONE, hard, very well consolidated, moderately
weathered, does not effervesce, grayish red (5R 4/2) and dusky
yellow green (5GY 5/2).

BOTTOM OF BORING 95'
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0

2.5

5

7.5

10

12.5

15

847.2

S-1

S-2

S-3

5-4
5

(9)

3-7
9

(16)

4-5
6

(11)

13"

18"

18"

Fill- Aggregate. 0.4'

Brown/ dark gray silty CLAY, with orange silt.
Gravel from road fill for first 3", stiff, dry.

Very stiff, gray, silty CLAY, low to very low plasticity, dry, orange silt,
some white fragments and some purple organic silt.

Pale brown/gray CLAY, with orange staining, stiff, with medium
plasticity.

cl

cl

cl
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DATE STARTED: 1/11/07 DRILLING METHOD: Mud Rotary, SS 5ft-SPT 0.0-57.0'
Wireline Core, NQ Dual Tube 37.5-90.0'

NOTES:
DATE COMPLETED: 1/22/07
FIELD GEOLOGIST: AF/DHC
CHECKED BY: JLO/JLO
DRILLING CO.: Terracon DRILLER: K. Kempton HELPER: C. Condron RIG: CME 850/750 ATVs
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17.5

20

22.5

25

27.5

30

32.5

S-4

S-5

S-6

S-7

4-4
5

(9)

4-5
6

(11)

3-5
6

(11)

5-6
8

(14)

18"

18"

18"

18"

Gray, stiff CLAY, with orange staining, medium plasticity.

Light brown/ orange silty CLAY, with black vertical stripes,  medium to
low plasticity, stiff.

As above with increasing silt, some white fine sand, angular particles,
stiff.

As above with traces of white angular chert, stiff.

cl

cl

cl

cl
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35

37.5

40

42.5

45

47.5

50

811.3

798.6

R-1

R-2

S-8

60%

(13%)

30%

(0%)

26-50/4
(50)

1.8'

1.5'

10"

36.3'
36.3'- 69.9' GRAYDON CHERT CONGLOMERATE, brown silty and
sandy clay, with chert gravel, broken, red and gray, hard.

Tan, mottled purple, vugs, tan and red clays, broken, hard, rock
fragments.

49.0'
SILTY CLAY, dark yellowish orange (10YR 6/6) to pale yellowish
orange (10YR 8/6), low plasticity with fine sand, some moderate
reddish brown (10R 4/6).

cl

Rig chattering at 36.3'.

Bit refusal at 37.5'.

Recovered from outer barrel.

Ameren Callaway PROJECT NO. 06-3624
LOG OF BORING NO. R-15

DATE STARTED: 1/11/07 DRILLING METHOD: Mud Rotary, SS 5ft-SPT 0.0-57.0'
Wireline Core, NQ Dual Tube 37.5-90.0'

NOTES:
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52.5

55

57.5

60

62.5

65

67.5

793.1

790.6

779.6

S-9

R-3

R-4

R-5

38-41
50/3
(91)

100%

(0%)

40%

(0%)

65%

(0%)

13"

3.0'

2.0'

2.6'

54.5'
CLAYEY SILT 54.5'- 55.2', very pale orange (10YR 8/2), low
plasticity.

57.0'
CHERT CONGLOMERATE, moderate orange pink (5YR 8/4), to
grayish orange pink (5YR 7/2) 57.0'-58.0', then very pale orange
(10YR 8/2) to white (N9) hard chert with dark yellowish orange (10YR
4/6) sandstone, poorly indurated beds, 57.3'-58.2', and yellowish gray
(5Y 7/2) siltstone, not indurated.

68.0'
68.0'-69.9' SILTY CLAY, partially indurated, and CLAYSTONE,
grayish red (5Y 4/2) to blackish red (5R 2/2) and moderate red (5R 4/
6).

cl-ml

Abundant vugs (1/4mm - 1mm) with
moderate reddish brown (10YR 4/6).
Fe Iron staining 57.0'-58.0'.
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70

72.5

75

77.5

80

82.5

85

777.7

768.9
768.6

765.3

764.6

R-6

R-7

R-8

R-9

100%

(38%)

100%

(0%)

100%

(84%)

100%

(84%)

5.0'

1.0'

5.0'

5.0'

69.9'
69.9'-82.3', BURLINGTON FORMATION - LIMESTONE, very light
gray (N8) to light gray (N7), very hard, intensely to moderately
fractured, with grayish yellow green (5GY 7/2) mudstone filling
fractures.

78.7'
Dark yellowish orange mudstone 78.7'-79.0'. 79.0'

80.5'-82.3', LIMESTONE, dark yellowish orange (10YR 6/6) to
moderate yellowish brown (10YR 5/4), argillaceous.

82.3'
82.3'-83.0', BUSHBERG FORMATION - SANDSTONE, yellowish
gray (5Y 8/1). 83.0'
83.0'-90.0', SNYDER CREEK FORMATION - ARGILLACEOUS
LIMESTONE, dark yellowish orange (10YR 6/6), very hard, intensely
to moderately fractured with grayish yellow green (5GY 7/2)
mudstone fracture filling.

86.5'-90.0', Grading to calcareous SHALE (MUDSTONE), dark

Slickensides on fracture surface at
86.0'.
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87.5

90

92.5

95

97.5

100

102.5

757.6

R-10
98%

(70%)
4.9'

yellowish orange (10YR 6/6) to grayish orange (10YR 7/4), very hard,
slightly fractured.

BOTTOM OF BORING 90'
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0

2.5

5

7.5

10

12.5

15

840.8

S-1

S-2

S-3

S-4

S-5

S-6

2-4
5

(9)

3-5
5

(10)

2-4
5

(9)

3-5
8

(13)

3-4
5

(9)

3-4
5

(9)

15"

18"

18"

18"

18"

18"

SILTY CLAY, light olive gray (5Y 6/1) mottled with dark yellowish
orange (10YR 6/6), low plasticity, stiff.

As above except very stiff, some MnO.

9.5'

CLAY, high plasticity, same colors as above, trace white (N9) non-
plastic clay, trace silt, very stiff.

CLAY, high plasticity, light olive gray (5Y 6/1), MnO, very stiff, does
not effervesce.

Some mottling of dark yellowish orange (10YR 6/6), trace chert
fragments, trace sand.

cl

cl

cl

ch

ch

ch

PPT= 1.75 tsf

PPT= 1.75 tsf

PPT= 2.5 tsf

PPT= 2.5 to 3.5 tsf

PPT= 3.5 tsf

PPT= 4.0 tsf
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NOTES:
DATE COMPLETED: 2/19/07
FIELD GEOLOGIST: JLO
CHECKED BY: JLH/JLO
DRILLING CO.: Terracon DRILLER: C. VanVactor HELPER: R. Duffield RIG: CME 75 Truck
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17.5

20

22.5

25

27.5
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18"

18"

18"

18"

18"

Same as above.

CLAY, some sand, elongated, medium to coarse grained subrounded
grains, dark yellowish orange (10YR 6/6) to moderate yellowish
brown (10YR 5/4), some MnO and chert fragments, hard, does not
effervesce.

24.5'

CLAYEY SAND, fine to medium grained, subrounded, poorly sorted,
dark yellowish orange (10YR 6/6) mottled with light olive gray (5Y 6/
1).

As above with trace subrounded pebbles.

As above with trace clay, almost non-cohesive.

32.5'
Becoming coarse grained, loose.

ch

ch

ch

sc

sc

sc

sp-sc

PPT= 3.25 tsf

PPT= 3.75 tsf

PPT= 4.25 tsf

PPT= 3.0 tsf

PPT= 3.25 tsf

PPT= 0.5 tsf

PPT= NA
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35

37.5

40

42.5

45

47.5

50

812.8

810.8

807.8

805.3

799.4

S-14

S-15

S-16
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2-3
4

(7)

4-6
8

(14)

17-30
43

(73)

16-21
38

(59)

26-40
43

(83)

50/5
(50)

18"

18"

16"

18"

18"

5"

Fairly well sorted, saturated.

37.5'
CLAY, trace sand, high plasticity, light olive gray (5Y 6/1) mottled with
dark yellowish orange (10YR 6/6), some MnO, chert fragments, does
not effervesce, hard, trace subrounded pebbles.

39.5'
39.5'- 83.6' GRAYDON CHERT CONGLOMERATE, very light gray
(N8) and moderate red (5R 5/4), non-plastic clay with sand lenses,
trace chert, does not effervesce.

42.5'
Grading into MUDSTONE, highly weathered, thinly laminated.

45.0'
As above then grades back into non-plastic clay.

50.9'
SANDY MUDSTONE,  very pale orange (10YR 8/2) with occasional
moderate red (5R 4/6), sand is medium to coarse grained,
subrounded, little MnO, massive bedding, severe weathering, soft,

sp-sc

ch

PPT= NA

PPT= 4.5 tsf

PPT= 4.5 tsf
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52.5

55

57.5

60

62.5

65

67.5

786.2

R-1

R-2

R-3

R-4

77%

(40%)

100%

(60%)

100%

(0%)

64%

(0%)

2.5'

5.0'

5.0'

3.2'

does not effervesce, chert absent.

FeO staining 54.9'-55.2'.
55.2'-58.0' Yellowish gray with thin laminae of pale red (5R 6/2), non-
plastic clay seams starting below 58.0'
few hairline fractures.

59.4' Color change to blackish red (5R 2/2), moderate greenish yellow
(10Y 7/4), and yellowish gray, some areas are intensely fractured,
with chert fragments, hard to very hard.

63.3' yellowish gray (5Y 7/2), fairly well consolidated MUDSTONE,
soft.

64.1'
64.1' Mostly chert, pitted, few vugs, light red (5R 6/6) and very light
gray (N8), fossiliferous with crinoid stems, oolitc below 69.1'.
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70

72.5

75

77.5

80

82.5

85

770.0

764.3

R-5

R-6

R-7

R-8

56%

(0%)

20%

(0%)

50%

(0%)

100%

(84%)

2.8'

1.0'

2.3'

5.0'

90-95% chert, very light gray (N8) with light red (5R 6/6), pitted, hard,
does not effervesce, poor recovery, few clay seams (grayish yellow
green (5GY 7/2)).

Chert is less abundant, grayish red (5R 4/2), clay is non-plastic, does
not effervesce.

80.3'
83.6'-86.0' BUSHBERG FORMATION- CALCAREOUS
SANDSTONE, pale yellowish orange (10YR 8/6) to dark yellowish
orange (10YR 6/6), color changes from pale olive (10Y 6/2) to very
light gray (N8), fine to medium grained, poorly sorted, medium hard to
hard, shavings are effevescent, iron stained, slightly fractured, rip-up
clasts at contact with limestone.

86.0'
86.0'-112.0' SNYDER CREEK FORMATION- LIMESTONE, iron
stained, dark yellowish orange (10YR 6/6), medium soft to medium
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87.5

90

92.5

95

97.5

100

102.5

754.5

R-9

R-10

R-11

74%

(68%)

100%

(62%)

100%

(94%)

3.7'

4.0'

5.0'

hard, highly effervescent, laminated, filled with calcite (white (N9)),
brachipod fossils abundant, slight weathering, massive to closely
fractured in some areas, decrease in fossils with depth, massive
bedding.

95.8'
95.8'-112.0' CALCAREOUS MUDSTONE, thinly laminated to massive
bedded, sandstone lenses at 96.4'-96.7' (possible turbidite- fine to
coarse grain sequence), color changes from pale green (10G 6/2) to
grayish olive (10Y 4/2) and light olive brown (5Y 5/6).
96.1' As above except massive bedding, severly weathered, soft,
dark yellowish orange (10YR 6/6) and very dark red (5R 2/6).

98.7' As above except thinly bedded, blackish red (5R 2/2), grayish
red (5R 4/2) and pale olive (10Y 6/2), moderate effervescence,
slickensides along fracture plane.
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105

107.5

110

112.5

115

117.5

120

738.3

731.6

R-12

R-13

R-14

96%

(80%)

100%

(74%)

100%

(94%)

4.8'

5.0'

5.0'

112.0'
112.0'-118.7' CALLAWAY FORMATION- LIMESTONE, pale green
(10G 6/2) to grayish green (10GY 5/2), crystalline texture, no fossils,
medium hard, fresh weathering (one clay seam at 112.5').

117.1'-118.7' LIMESTONE, coarser grained than above, stylolites
present, highly effervescent, medium hard to hard.

BOTTOM OF BORING 118.7'
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0

2.5

5

7.5

10

12.5

15

843.9

838.9

S-1

S-2

S-3

S-4

S-5

S-6

17-15
10

(25)

4-2
1

(3)

2-3
4

(7)

4-4
6

(10)

3-4
5

(9)

3-4
6

(10)

15"

9"

16"

18"

18"

18"

GRAVEL FILL, moist to saturated, light gray (N8) to medium light
gray (N7).

7.0'

SILTY CLAY, low plasticity, light olive gray (5Y 6/1) mottled with dark
yellowish orange (10YR 6/6), little MnO, trace FeO, very stiff, moist.

As above with some FeO, trace sand.

12.0'

CLAY, light olive gray (5Y 6/1) mottled with dark yellowish orange
(10YR 6/6), high plasticity, trace MnO and FeO, very stiff.

As above with trace sand lenses (white N9), some MnO.

cl

cl

ch

ch

PPT= 2.5 tsf

PPT= 3.75 tsf

PPT= 4.0 tsf

PPT= 3.0 tsf

Ameren Callaway PROJECT NO. 06-3624
LOG OF BORING NO. R-17

DATE STARTED: 3/14/07 DRILLING METHOD: Mud Rotary- 2.5' SPT 0.0-42.7'
Wireline Core, NQ Dual Tube 42.5-95.0'

NOTES:
DATE COMPLETED: 3/16/07
FIELD GEOLOGIST: JLO
CHECKED BY: DHC/JLO
DRILLING CO.: Terracon

Aquadrill
DRILLER: Craig VanVactor

Jay Joslyn
HELPER: Roger Duffield

Dan Case
RIG: CME 75 Truck

Mobil B57

E
LE

V
A

TI
O

N
(F

E
E

T 
M

S
L)

D
E

P
TH

(F
E

E
T)

S
A

M
P

LE
 N

O
.

O
R

 R
U

N
 N

O
.

B
LO

W
S

/6
" &

 (N
)

O
R

 %
R

E
C

 &
 (%

R
Q

D
)

R
E

C
O

V
E

R
Y

 (I
N

 O
R

 F
T)

P
R

O
FI

LE

DESCRIPTION

COORDINATES
N 1067739.210      E 1844422.577

SURFACE EL: 850.88

U
S

C
S

 S
Y

M
B

O
L

REMARKS

BORING NO. R-17
SHEET 1 OF 6



17.5

20

22.5

25

27.5

30

32.5

826.4

S-7

S-8

S-9

S-10

S-11

S-12

S-13

3-4
6

(10)

3-3
4

(7)

3-3
5

(8)

4-5
6

(11)

4-6
8

(14)

5-6
10

(16)

4-7
10

(17)

18"

18"

18"

18"

18"

18"

18"

As above with little mottling of dark yellowish orange.

Same as above.

As above with increased mottling of dark yellowish orange (10YR 6/
6), trace to some sand.

24.5'

CLAY, some sand, dark yellowish orange (10YR 6/6) mottled with
light olive gray (5Y 6/1), medium to high plasticity, some MnO, trace
angular chert pieces and subrounded pebbles,  MnO increases with
depth, very stiff.

As above with trace limestone fragments (highly effervescent).

As above except becoming more sandy, hard.

As above with trace to some subrounded pebbles.

ch

ch

ch

ch

ch

ch

ch

PPT= 3.5 tsf

PPT= 3.5 tsf

PPT= 3.5 tsf

PPT= 4.0 tsf

PPT= 3.5 tsf

PPT= 4.5 tsf

PPT= 4.5 tsf
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35

37.5

40

42.5

45

47.5

50

810.9

809.4

S-14

S-15

S-16

S-17

R-1

R-2

5-6
9

(15)

4-6
9

(15)

19-19
28

(47)

50/3
(50)

100%

(0%)

97%

(0%)

18"

18"

18"

3"

7.5'

3.4'

Same as above.

40.0'
40.0'-71.3' GRAYDON CHERT CONGLOMERATE, clay, very pale
orange (10YR 8/2), pale yellowish orange (10YR 8/6), and grayish red
(5R 4/2), low to no plasticity, orange layers are very sandy, chert
fragments in red layers at bottom of spoon, pale yellow orange layers
are severely weathered, friable mudstone, thinly laminated. 41.5'
41.5'- 71.8' CHERT CONGLOMERATE, chert cobbles in mudstone/
clay matrix, chert is light brownish gray (5YR 6/1) to very light gray
(N8), hard, pitted, cobble sized, does not effervesce, some crinoid
fossils, some FeO staining, breaks are irregular and angular.

50% of sample is chert, 50% is degraded clay or mudstone mostly
yellowish gray (5Y 8/1) to light greenish gray (5GY 5/1), soft, very
sandy at top of sample, becomes less sandy with depth, does not

ch

ch

PPT= 4.5 tsf

PPT= 4.25 tsf

Analytical sample 44.8'-46.8'.
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52.5

55

57.5

60

62.5

65

67.5

R-3

R-4

R-5

100%

(0%)

100%

(0%)

100%

(0%)

7.5'

5.0'

5.0'

effervesce, few grayish pink (5R 8/2) to pale red (10R 7/2) zones,
occasional vugs in chert.

53.5'-64.5' Mudstone better consolidated and sandy, soft, massive
bedding, yellowish gray (5Y 7/2), contains little chert and limestone
fragments within matrix, shavings are slightly effervescent.

Mudstone color change at 59.4' to grayish red (5R 4/2) to blackish red
(5R 2/2) some mottling of yellowish gray (5Y 7/2), few chert pieces in
matrix,  few chert cobbles.
60.0'-63.4' Chert highly iron stained.

Analytical sample 62.2'-64.0'.
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R-6

R-7

100%

(62%)

100%

(80%)

5.0'

10.0'

71.3'
71.3'-74.1' BUSHBERG FORMATION- SANDSTONE, very light gray
(N8) to light gray (N8) with few thin bands of grayish yellow green
(5GY 7/2), moderately hard, fine grained, well sorted, does not
effervesce, massive bedding, fresh to slight weathering, some iron
staining.

74.1'
74.1'-95.0' SNYDER CREEK FORMATION- LIMESTONE, dark
yellowish orange (10YR 6/6) to moderate yellowish brown (10YR 5/4),
highly effervescent, massive bedding,  fresh weathering, abundant
brachiopod fossil casts filled with calcite, moderately soft to
moderately hard, fine to medium grained.
74.7'-76.6' As above except light gray (N7) to medium light gray (N6),
medium soft, massive bedding,  fresh weathering, highly effervescent,
few calcite veins perpendicular to bedding plane some stylolites from
75.0'-76.6' (FeO stained filling).

76.6'

76.6'-78.9' Limestone cobbles in a clay/mudstone matrix, all very
effervescent.

78.9'
78.9'-82.8' CALCAREOUS MUDSTONE, dark yellowish orange
(10YR 6/6), soft to medium soft, highly effervescent, massive
bedding, fresh weathering, massive fractures (only a few hairline
cracks), few fractures, infilled with black (possibly MnO) that creates a
dendritic patterns around fracture, other fractures filled with calcite.

82.8'-88.9' Color changes to grayish red purple (5RP 4/2) to blackish
red (5R 2/2), some mottling of dark yellowish orange (10YR 6/6),
otherwise some as above.

Gradational contact from 76.6'-78.9'.
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87.5

90

92.5

95

97.5

100

102.5

755.9

R-8
100%

(100%)
10.0'

88.9'-90.5' Color is dusky yellow (5Y 6/4) to light olive brown (5Y 6/6).

90.5'-90.9' Color is greenish gray (5GY 6/1) to medium bluish gray
(5B 5/1).
90.9'-91.7' Color is dusky yellow (5Y 6/4) to light olive brown (5Y 6/6).

91.7'-95.0' Color is greenish gray (5GY 6/1) to medium bluish gray
(5B 5/1).

BOTTOM OF BORING 95'
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4-5
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10"

12"

18"

18"

18"

18"

GRAVEL FILL.

4.5'

SILTY CLAY, medium light gray (N6) mottled with dark yellowish
orange (10YR 6/6), low to medium plasticity, does not effervesce,
stiff.

As above except decreasing silt with depth and increased hardness,
very soft to stiff, some MnO.

9.5'

CLAY high plasticity, light olive gray (5Y 6/1), little silt, MnO staining,
hard, does not effervesce.

Same as above.

As above except very stiff.

cl

cl

ch

ch

ch

PPT= NA

PPT= 1.75 tsf

PPT= 0.75 to 1.5 tsf

PPT= 4.5 tsf

PPT= 4.5 tsf

PPT= 3.5 tsf
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18"

18"

18"

18"

18"

18"

18"

SILTY CLAY, medium to high plasticity, light olive gray (5Y 6/1)
mottled with dark yellowish orange (10YR 6/6), trace sand, MnO
staining, very stiff, does not effervesce.

As above with trace chert fragments.

24.5'

SANDY CLAY, low to medium plasticity, light olive gray (5Y 6/1)
mottled with dark yellowish orange (10YR 6/6), and moderate
yellowish brown (10YR 5/4), with angular chert fragments and
subrounded to rounded sand grains, very stiff,  does not effervesce,
MnO.

29.5'

CLAY, little sand, hard to roll, medium plasticity, with chert fragments,
MnO, same colors as above, hard.

As above with increasing sand content, hard.

ch

ch

ch

cl

cl

cl

cl

PPT= 2.5 tsf

PPT= 3.75 tsf

PPT= 3.25 tsf

PPT= 3.25 tsf

PPT= 3.0 tsf

PPT= 4.0 tsf

PPT= 4.5 tsf
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810.3

S-14

S-15

S-16

S-17

R-1

8-9
12

(21)

7-17
14

(31)

11-25
32

(57)

50/5
(50)

100%

(0%)

18"

12"

18"

5"

7.6'

Fine to medium grained sand lens, subrounded pebbles.

40.0'
40.0'- 74.1' GRAYDON CHERT CONGLOMERATE, non-plastic clay,
very pale orange (10YR 8/2) mottled with pale yellowish orange
(10YR 8/6), soft, large chert pieces below 41', chert is light gray (N9)
and moderate red (5R 4/6).

43.0-66.3' CHERT CONGLOMERATE, chert fragments, white (N9) to
very light gray (N8) and pale yellowish orange (10YR 8/6), mostly
cobble to boulder size, angular some fragments pitted, in clayey
(mudstone) matrix, yellowish gray (5Y 8/1), soft, poorly indurated to
not indurated, local iron staining, few fossils (mostly crinoid columns,
and molds in chert).

cl

cl

PPT= 4.5 tsf

PPT= 3.5 tsf
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52.5

55

57.5

60

62.5

65

67.5

R-2

R-3

R-4

R-5

100%

(0%)

100%

(0%)

100%

(0%)

100%

(0%)

5.0'

5.0'

5.0'

5.0'

66.3'-68.4' CHERT CONGLOMERATE as above except chert
fragments are mostly fine gravel size with some cobbles.

68.4'-70.3' CHERT CONGLOMERATE as above except fewer chert
fragments, gradular color of matrix to pale yellowish orange (10YR 8/
6).
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70

72.5

75

77.5

80
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85
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776.2
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771.7

768.8

767.4

766.2
765.9

R-6

R-7

100%

(13%)

100%

(79%)

5.0'

10.0'

70.3'
70.3'-74.1' MUDSTONE, grayish red (5R 4/2) with dark yellowish
orange (10YR 6/6) mottled, soft, poorly indurated to not indurated
occasional chert fragments.

74.1'
74.1'-81.5' BURLINGTON FORMATION- LIMESTONE, light gray
(N7), very hard, coarse grained, fossiliferous, high effervescence.

76.3'-78.6', LIMESTONE, dark yellowish orange (10YR 6/6) to
moderate yellowish brown (10YR 5/4) moderately hard, highly
effervescent.

78.0'
Thin clay (mudstone) bed at 78.0'.

78.6'
78.6'-80.5' LIMESTONE, same as 74.1'-76.3', cobble to boulder size
fragments in clayey matrix.

80.5'-80.8' LIMESTONE,yellowish gray (5Y 7/2), soft.
80.8'-81.5' LIMESTONE, same as 76.3'-78.6'.

81.5'
81.5'-82.9' BUSHBERG FORMATION- SANDSTONE, yellowish gray
(5Y 7/2) to grayish yellow green (5GY 7/2) moderately hard,  medium
to fine grained, poorly sorted, argillaceous 81.5'-  82.5' clay laminae
and thin beds, rip-up clasts of mudstone common. 82.9'
82.9'-95.5' SNYDER CREEK FORMATION- LIMESTONE, moderate
yellowish brown (10YR 5/4), very hard, argillaceous.

84.1'
SANDSTONE, same as 81.5'- 82.9' at 84.1'-84.4'. 84.4'
84.4'-88.0' CALCAREOUS SHALE, moderate yellowish brown (10YR
5/4), moderately hard, blocky, highly to moderately effervescent,
highly effervescent on powdered sample.

Stylolites at 75.6'-76.0'.

Calcite crystal growth along contact at
76.3'.

Natural breaks at 78.4', 60°, slightly
rough with very thin calcite crystal
coating.

45° fracture at 82.2' with very thin
filling with manganese, slickensides on
surface.
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87.5
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92.5

95
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100

102.5

762.3
762.1

759.3
759.0

756.2

755.6

754.8

R-8
100%

(87%)
10.0'

88.0'
88.0'-88.2' CALCAREOUS SANDSTONE, medium light gray (N6),
very hard, fine to medium grained, slightly effervescent.

88.2'

88.2'-91.0' CALCAREOUS SHALE, same as 84.4'-88.0'.

91.0'
91.0'-91.3' SANDSTONE, same as 81.5'-82.9'. 91.3'
91.3'-94.1' MUDSTONE, grayish green (5G 5/2) with grayish orange
(10YR 7/4) laminae, bedding at 10-20° angle.
91.3'-91.9' CALCAREOUS SHALE, same as 84.4'-88.0'.

94.1'
94.1'-94.7' CALCAREOUS SHALE, same as 84.4'-91.9'.

94.7'
94.7'-95.5' MUDSTONE, same as 91.9'-94.1' except grayish red (5R
4/2) with grayish orange (10YR 7/4), laminae.

BOTTOM OF BORING 95.5'

20° fractures at 91.0 and 91.2', slightly
rough with very thin coating
(slickensides ?).

Natural breaks at 92.8', 92.9' and
93.2', 10° (along bedding planes) with
very thin clay filling.

60° fracture at 93.9', slightly rough,
with slickensides on surface.
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18"

18"
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18"

SILTY CLAY, low to medium plasticity, stiff, pale yellowish brown
(10YR 6/2) mottled with dark yellowish orange (10YR 6/6), FeO
staining present.

As above with trace Mno.

7.0'

CLAY, light olive gray (5Y 6/1) mottled with dark yellowish orange
(10YR 6/6), high plasticity, very stiff, MnO, FeO staining, does not
effervesce.

As above with trace subangular to subrounded gravel.

As above with trace sand.

CLAY, light olive gray (5Y 6/1) mottled with dark yellowish orange
(10YR 6/6), high plasticity, very stiff, some MnO and FeO staining,
trace sand.

cl

cl

ch

ch

ch

ch

PPT= 1.5 tsf

PPT= 2.0 tsf

PPT= 2.0 tsf

PPT= 2.5 tsf

PPT= 2.75 tsf

PPT= 2.5 tsf
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18"

As above with increased iron staining with depth, becoming more
stiff.

As above except hard, with trace angular pieces of chert.

As above with some sand (fine grained, subrounded to rounded).

As above with trace elongated subrounded pebbles.

Same as above.

CLAY, dark yellowish orange (10YR 6/6) mottled with light olive gray
(5Y 6/1), high plasticity, hard, trace silt and sand, some MnO, trace
subrounded gravel, does not effervesce, some chert pieces.
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ch

PPT= 3.75 tsf

PPT= 4.25 tsf

PPT= 4.5 tsf

PPT= 4.25 tsf

PPT= 4.25 tsf

PPT= 4.5 tsf

PPT= 4.0 tsf

Ameren Callaway PROJECT NO. 06-3624
LOG OF BORING NO. R-19

DATE STARTED: 2/22/07 DRILLING METHOD: Mud Rotary, 2.5'-SPT 0.0-42.3'
Wireline Core, NQ Dual Tube 41.7-100.6'

NOTES:
DATE COMPLETED: 2/23/07
FIELD GEOLOGIST: JLO
CHECKED BY: JLH/JLO
DRILLING CO.: Terracon DRILLER: C. VanVactor HELPER: R. Duffield RIG: CME 75 Truck
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As above except very stiff, increasing silt.

As above, some gravel.

39.5'
39.5'- 65.1' GRAYDON CHERT CONGLOMERATE, chert fragments,
hard, angular to subangular, yellowish gray (5Y 8/1)  in dusky red (5R
3/4) to very dark red (5R 2/6) and very light gray (N8) non-plastic clay
matrix.

CHERT CONGLOMERATE, chert fragments, very pale orange (10YR
8/2), pitted, some iron staining, clay is grayish orange (10YR 7/4) to
dark yellowish orange (10YR 6/6), non-plastic, soft, does not
effervesce.

45.6'
45.6'-49.9' MUDSTONE, very soft, very dusky red (10R 2/2) to
moderate red (5R 4/6), thin bedded to massive, severe weathering,
FeO staining, does not effervesce, (chert absent from 45.6'-49.9').

49.9'
49.9'-54.9' CHERT CONGLOMERATE, 90-95% chert.

ch

ch

PPT= 3.5 tsf

PPT= 4.0 tsf
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75% chert, 25% clay matrix below 54.9'.

65.1'
65.1'-74.2' BURLINGTON FORMATION- LIMESTONE,  medium
hard, very light gray (N8) to light gray (N7), highly effervescent,
crystalline texture, no fossils, fresh to slightly weathered.
65.6'-74.2' LIMESTONE, light brown (5YR 5/6) to dark yellowish
orange (10YR 6/6), medium hard,  vuggy, slightly fractured, calcite in
fractures, slight weathering, highly effervescent.
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74.2'
74.2'-76.2' BUSHBERG FORMATION- SANDSTONE, grayish yellow
green (5GY 7/2), yellowish gray (5Y 8/1) and pinkish gray (5YR 8/1),
hard, fine grained, subrounded to rounded, well sorted, some iron
staining near contact with Burlington Limestone, fresh, massive
bedding, does not effervesce.

76.2'
76.2'- 100.6' SNYDER CREEK FORMATION- LIMESTONE, very pale
orange (10YR 8/2) to light brown (5YR 5/6), abundant brachiopod
fossil casts infilled with calcite, highly effervescent, medium soft to
medium hard, fresh weathering,  massive bedding, no notable
fractures.

Vugs with twinned calcite at 81.8', 82.9' and 84.0'.
Stylolite at 82.6'.
Few healed fractures filled with calcite.

85.0'
85.0'- 100.6' CALCAREOUS MUDSTONE, yellowish gray (5Y 7/2),
medium soft, massive bedding, slight weathering, slightly fractured,
calcite infilling in fractures, highly effervescent.
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Color change at 87.1' to dusky red (5R 3/4) to very dusky red (10R 2/
2), iron staining in fractures, mottled with grayish green (10GY 5/2) to
dusky yellow green (5GY 5/2).

Below 99.0' soapstone texture.

BOTTOM OF BORING 100.6'

Ameren Callaway PROJECT NO. 06-3624
LOG OF BORING NO. R-19

DATE STARTED: 2/22/07 DRILLING METHOD: Mud Rotary, 2.5'-SPT 0.0-42.3'
Wireline Core, NQ Dual Tube 41.7-100.6'

NOTES:
DATE COMPLETED: 2/23/07
FIELD GEOLOGIST: JLO
CHECKED BY: JLH/JLO
DRILLING CO.: Terracon DRILLER: C. VanVactor HELPER: R. Duffield RIG: CME 75 Truck

E
LE

V
A

TI
O

N
(F

E
E

T 
M

S
L)

D
E

P
TH

(F
E

E
T)

S
A

M
P

LE
 N

O
.

O
R

 R
U

N
 N

O
.

B
LO

W
S

/6
" &

 (N
)

O
R

 %
R

E
C

 &
 (%

R
Q

D
)

R
E

C
O

V
E

R
Y

 (I
N

 O
R

 F
T)

P
R

O
FI

LE

DESCRIPTION

COORDINATES
N 1067711.863      E 1844615.391

SURFACE EL: 850.25

U
S

C
S

 S
Y

M
B

O
L

REMARKS

BORING NO. R-19
SHEET 6 OF 6



0

2.5

5

7.5

10

12.5

15

849.2

S-1

S-2

S-3

S-4

S-5

S-6

S-7

S-8

S-9

S-10

4-4
5

(9)

3-4
6

(10)

5-4
7

(11)

3-4
5

(9)

3-3
5

(8)

4-5
9

(14)

4-5
6

(11)

4-4
5

(9)

3-4
4

(8)

3-4
5

(9)

3-3
5

10"

18"

18"

18"

18"

18"

18"

18"

18"

18"

GRAVEL 0.0-1.0'.
1.0'

SILTY CLAY, mottled pale yellowish brown (10 YR 6/2) to dark
yellowish orange (10 YR 6/6), highly plastic, trace fine to medium
sand, very stiff, does not effervesce.

Trace MnO.

CLAY, highly plastic, as above, but decreasing silt content.

Same as above.

As above except hard.

CLAY, pale yellowish brown (10 YR 6/2) to dark yellowish orange (10
YR 6/6), hard, highly plastic, trace manganese oxide staining, does
not effervesce.

As above except very stiff.

As above with trace fine sand.

Same as above.

As above except very stiff, without MnO staining.
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PPT = 2.25 tsf

PPT = 2.75 tsf

PPT = 3.0 tsf

PPT = 3.25 tsf

PPT = 2.0 tsf

PPT = 4.5 tsf

PPT = 4.0 tsf

PPT = 3.0 tsf

PPT = 3.5 tsf

PPT = 2.25 tsf

PPT = 2.5 tsf

Ameren Callaway PROJECT NO. 06-3624
LOG OF BORING NO. R-20

DATE STARTED: 2/11/07 DRILLING METHOD: Mud Rotary, Continuous-SPT 0.0-40.5'
Wireline Core, NQ Dual Tube 40.5-160.0'

NOTES:
DATE COMPLETED: 2/16/07
FIELD GEOLOGIST: THC
CHECKED BY: JLO/JLO
DRILLING CO.: Aquadrill

Terracon
DRILLER: Jay Joslyn

K.Kempton/C.VanVactor
HELPER: L.Rowe

T.Duncan/R.Duffield
RIG: Mobil B57

CME 75 Truck
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CLAY, trace silt, mottled pale yellowish brown (10YR 6/2) to dark
yellowish orange (10YR 6/6), very stiff, trace MnO staining, does not
effervesce.

Same as above.

Same as above.

CLAY, pale yellowish brown (10YR 6/2), trace dark yellowish orange
(10YR 6/6), as above, trace fine to medium sand, hard.

As above except decreasing dark yellowish orange (10YR 6/6), trace
MnO, hard.

As above except mostly dark yellowish orange (10YR 6/6), hard.

Same as above.

Increasing fine sand content (sand is 15% of sample),  very stiff,

ch

ch

ch

ch

ch

ch

ch

ch

ch

ch

ch

ch

PPT = 3.0 tsf

PPT = 3.75 tsf

PPT = 3.25 tsf

PPT = 3.5 tsf
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PPT= 3.5 tsf

PPT= 4.0 tsf

PPT= 4.0 tsf

PPT= 4.5 tsf

PPT= 4.5 tsf

PPT= 4.25 tsf

PPT= 2.75 tsf

Ameren Callaway PROJECT NO. 06-3624
LOG OF BORING NO. R-20

DATE STARTED: 2/11/07 DRILLING METHOD: Mud Rotary, Continuous-SPT 0.0-40.5'
Wireline Core, NQ Dual Tube 40.5-160.0'

NOTES:
DATE COMPLETED: 2/16/07
FIELD GEOLOGIST: THC
CHECKED BY: JLO/JLO
DRILLING CO.: Aquadrill

Terracon
DRILLER: Jay Joslyn

K.Kempton/C.VanVactor
HELPER: L.Rowe

T.Duncan/R.Duffield
RIG: Mobil B57

CME 75 Truck
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1.3'

1.0'

5.0'

without MnO staining,  moderately to highly plastic.

Trace chert pebbles.

CLAY, light brown (5YR 5/6) to dark yellowish orange (10YR 6/6),
trace medium gray (N5), stiff, does not effervesce, clay is moderately
plastic, with chert fragments, trace silt and sand.

39.0'
39.0'- 66.7' GRAYDON CHERT CONGLOMERATE, grayish orange
(10YR 7/4) to moderate yellowish brown (10YR 5/4), unconsolidated
clay and chert fragments, clay is silty, low to moderate plasticity,
interbedded with highly fractured chert fragments up to 1" in diameter,
does not effervesce, severely weathered, common FeO stains.

As above, chert fragments increase in size with common pitting.
46.7'

46.7'-47.5' MUDSTONE, lightly consolidated, dark reddish brown
(10R 3/4), soft, chert absent. 47.5'
47.5'-52.0' CHERT CONGLOMERATE, grayish orange (10YR 7/4) to
moderate yellowish brown (10YR 5/4), unconsolidated, clay and chert
fragments up to 6" diameter, clay is silty, low to moderate plasticity,
does not effervesce, severely weathered, common FeO stains.

52.0'

ch

ch

PPT= 2.5 tsf

PPT= 4.5 tsf
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DRILLING CO.: Aquadrill

Terracon
DRILLER: Jay Joslyn

K.Kempton/C.VanVactor
HELPER: L.Rowe

T.Duncan/R.Duffield
RIG: Mobil B57

CME 75 Truck
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R-5
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100%

(0%)

100%

(0%)

100%

(0%)

5.0'

5.0'

5.0'

52.0'-53.7' Chert interbedded with lightly consolidated mudstone, dark
reddish brown (10R 3/4), soft.

53.7'
53.7'-66.7' CHERT CONGLOMERATE, grayish orange (10YR 7/4) to
moderate yellowish brown (10YR 5/4), unconsolidated, clay and chert
fragments up to 6" diameter, clay is silty, low to moderate plasticity,
does not effervesce, severely weathered, common FeO stains.
Mud and mudstone mixed with chert cobbles and boulders, grayish
orange to dark yellowish orange (10YR 7/4 to 10YR 6/6), few mottles
of dark reddish brown (10R 3/4), clay is soft to partially consolidated,
sample is severely weathered, does not effervesce, abundant FeO
staining.

66.7'
66.7'- 72.3' BURLINGTON FORMATION- LIMESTONE, yellowish
gray (5Y 8/1), medium hard, fine grained, slight to moderate
effervescence, slightly weathered, with few clay-filled fractures,
moderately to slightly fractured, abrupt basal contact.
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R-7
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R-9

83%

(63%)

98%

(88%)
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(100%)

8.3'

4.9'

10.0'

69.6'- 72.3' LIMESTONE, dark yellowish orange (10YR 6/6) with
grayish orange (10YR 7/4) banding, very fine grained,  hard,
moderately to strongly effervescent, fresh to slightly weathered.

72.3'
72.3'-74.7' Clay, pale olive (10Y 6/2), soft.

74.7'
74.7'-76.9' BUSHBERG FORMATION- SANDSTONE, dark yellowish
orange (10YR 6/6), with common iron staining, hard to very hard,
does not effervesce, moderately weathered, trace pitting and vugs.

76.9'
76.9'-109.0' SYNDER CREEK FORMATION- LIMESTONE.

85.0'
85.0-91.2' MUDSTONE, calcareous, with sandstone interbeds,
grayish orange (10YR 7/4) to light olive gray (5Y 6/1), fine grained,
soft but lithified, sandstone fine grained to pebble sized, beds are
distinct, 0-20° angle, slightly weathered, slight effervesence on fresh
sample, strong effervescence on shavings, flow structures in
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87.5

90

92.5

95

97.5

100

102.5

R-10
100%

(100%)
10.0'

sandstone, some shale rip-up clasts in sand beds.

As above except sandstone lenses absent below 91.2'.

Below 94.0' MUDSTONE has mottles of very dusky red (10R 2/2).

Below 94.5' as above except very dusky red (10R 2/2), fresh sample
slightly effervescent, shavings highly effervescent.
From 95.0'-95.8', includes mottles of greenish gray (5G 6/1), trace
MnO.
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105

107.5

110

112.5

115

117.5

120

744.9

741.2

737.0

735.0

731.5

730.6

R-11

R-12

R-13

100%

(97%)

100%

(68%)

100%

(64%)

10.0'

5.0'

5.3'

104.2'-105.3' As above, but greenish gray (5GY 5/1).

105.3'
105.3'-109.0' Gradational contact zone of rip-up clasts of soft green
shale and limestone fragments.
LIMESTONE is light brownish gray (5R 6/1), medium hard, strongly
effervescent, in clasts, surrounded by clay matrix.
Limestone in fragments 0.25"-3.0" in diameter.
CLAY is greenish gray (5GY 6/1) to dark greenish gray (5GY 4/1),
sample shows flow patterns, rip-up clasts and loading structures,
turbulent depositional environment, clay does not effervesce, soft,
friable, trace pyrite.

109.0'
109.0'-140.3' CALLAWAY FORMATION- LIMESTONE, light brownish
gray (5YR 6/1) to brownish gray (5YR 4/1), medium hard, bioturbated
with common healed fine hairline fractures, common small styolites.

113.2'
113.2'-115.2' MUDSTONE, greenish gray (5G 6/1), very fine grained,
friable, soft with limestone inclusions (sample is 90% mudstone, 10%
limestone).

115.2'
115.2'-118.7' LIMESTONE interbedded with MUDSTONE
Limestone is light brownish gray (5YR 6/1) to light olive gray (5Y 6/1),
medium hard, highly effervescent, with common clay/mud filled
fractures.
116.2'-118.6' Bioturbated.
Fractures 20° angle to vertical.
Mudstone is greenish gray (5GY 6/1) to dark greenish gray (5GY 4/1),
soft, does not effervesce, friable soapstone texture.

118.7'
118.7'-119.6' thick mudstone bed.

119.6'
119.6'-126.6' LIMESTONE interbedded with MUDSTONE
Limestone is light brownish gray (5YR 6/1) to light olive gray (5Y 6/1),
medium hard, highly effervescent, with common clay/mud filled
fractures.

Ameren Callaway PROJECT NO. 06-3624
LOG OF BORING NO. R-20

DATE STARTED: 2/11/07 DRILLING METHOD: Mud Rotary, Continuous-SPT 0.0-40.5'
Wireline Core, NQ Dual Tube 40.5-160.0'

NOTES:
DATE COMPLETED: 2/16/07
FIELD GEOLOGIST: THC
CHECKED BY: JLO/JLO
DRILLING CO.: Aquadrill

Terracon
DRILLER: Jay Joslyn

K.Kempton/C.VanVactor
HELPER: L.Rowe

T.Duncan/R.Duffield
RIG: Mobil B57

CME 75 Truck

E
LE

V
A

TI
O

N
(F

E
E

T 
M

S
L)

D
E

P
TH

(F
E

E
T)

S
A

M
P

LE
 N

O
.

O
R

 R
U

N
 N

O
.

B
LO

W
S

/6
" &

 (N
)

O
R

 %
R

E
C

 &
 (%

R
Q

D
)

R
E

C
O

V
E

R
Y

 (I
N

 O
R

 F
T)

P
R

O
FI

LE

DESCRIPTION

COORDINATES
N 1067763.963      E 1844670.044

SURFACE EL: 850.17

U
S

C
S

 S
Y

M
B

O
L

REMARKS

BORING NO. R-20
SHEET 7 OF 10



122.5

125

127.5

130

132.5

135

137.5

723.6

R-14

R-15

100%

(100%)

100%

(100%)

10.0'

10.0'

126.6'
126.6'-134.2' CHERTY LIMESTONE
Brownish gray (5YR 4/1) to medium gray (N5), medium hard, fresh to
slightly weathered, with quartz (?) inclusions common up to 1"
diameter, common pitting, trace pyrite, trace healed fractures and
styolites, inclusions - white (N9), hard, no effervescence.
Remainder of sample- no effervescence on fresh sample, strong
effervescence on shavings.
Gradational basal contact.

134.2'-139.7' LIMESTONE, light gray (N7) to medium light gray (N6),
generally massive texture, with sparse mudstone filled thin laminae,
trace thin styolites, becoming granular below 139 ft., moderate to
strong effervescence, hard.
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140

142.5

145

147.5

150

152.5

155

710.5

709.9

704.6
704.1

R-16

R-17

100%

(100%)

100%

(100%)

10.0'

9.7'

139.7'
139.7'-140.3' SANDSTONE, very light gray (N8) to white (N9), very
hard, fine to medium grained, massive, does not effervesce, sharp
basal contact.

140.3'

140.3'-160.0' COTTER-JEFFERSON CITY FORMATION-
MUDSTONE and DOLOMITE
Dolomite is bluish white (5B 9/1), mudstone is greenish gray (5GY 6/
1) to dark greenish gray (5GY 4/1), in very fine wispy laminae,
laminae are horizontal to sub-horizontal with few areas of slightly
higher energy deposition-  loading structures are cross-bedded.
Trace small fractures-displacement up to 1/4" diameter, healed.

145.6'
145.6'-146.1' SANDSTONE
Light bluish gray (5B 7/1), very hard, fresh clean. 146.1'

146.1'-149.8' DOLOMITE, greenish gray (5GY 6/1), fresh, medium
soft to medium hard, massive texture, mostly microcrystalline, with
few small inclusions, and few grainy zones, common vugs.
148.9'-149.3' slight effervescence on fresh sample, strong on
shavings.
149.8'-151.9' Same as 140.3'-145.6' except higher energy deposition,
includes more small areas of displacement and rip-up clasts, few
inclusions of pitted dolomite.

Below 151.9' DOLOMITE and MUDSTONE, as above except
mudstone laminae greatly decreasing with depth, trace small
inclusions, laminae are generally thin and wispy, horizontal to sub-
horizontal, very thin vertical fracture without displacement.
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157.5

160

162.5

165

167.5

170

172.5

690.2

157.9'-159.1' Fracture indentified by small pits and trace very fine
pyrite infilling.

BOTTOM OF BORING 160'

Ameren Callaway PROJECT NO. 06-3624
LOG OF BORING NO. R-20

DATE STARTED: 2/11/07 DRILLING METHOD: Mud Rotary, Continuous-SPT 0.0-40.5'
Wireline Core, NQ Dual Tube 40.5-160.0'

NOTES:
DATE COMPLETED: 2/16/07
FIELD GEOLOGIST: THC
CHECKED BY: JLO/JLO
DRILLING CO.: Aquadrill

Terracon
DRILLER: Jay Joslyn

K.Kempton/C.VanVactor
HELPER: L.Rowe

T.Duncan/R.Duffield
RIG: Mobil B57

CME 75 Truck

E
LE

V
A

TI
O

N
(F

E
E

T 
M

S
L)

D
E

P
TH

(F
E

E
T)

S
A

M
P

LE
 N

O
.

O
R

 R
U

N
 N

O
.

B
LO

W
S

/6
" &

 (N
)

O
R

 %
R

E
C

 &
 (%

R
Q

D
)

R
E

C
O

V
E

R
Y

 (I
N

 O
R

 F
T)

P
R

O
FI

LE

DESCRIPTION

COORDINATES
N 1067763.963      E 1844670.044

SURFACE EL: 850.17

U
S

C
S

 S
Y

M
B

O
L

REMARKS

BORING NO. R-20
SHEET 10 OF 10



0

2.5

5

7.5

10

12.5

15

840.4

S-1

S-2

S-3

S-4

S-5

S-6

2-3
4

(7)

3-4
5

(9)

3-4
5

(9)

3-6
6

(12)

3-4
6

(10)

3-4
6

(10)

18"

18"

18"

18"

18"

18"

SILTY CLAY, very stiff, low to medium plasticity, pale yellowish brown
(10YR 6/2), friable, trace MnO.

As above except light olive gray (5Y 6/1), trace FeO.

7.0'

CLAY, light olive gray (5Y 6/1) mottled with dark yellowish orange
(10YR 6/6), high plasticity, trace MnO and FeO, trace silt, very stiff.

Same as above.

As above except less dark yellowish orange (10YR 6/6) mottling.

CLAY, light olive gray (5Y 6/1) mottled with dark yellowish orange
(10YR 6/6), some MnO, trace sand (in thin pockets), high plasticity,
hard.

cl

cl

ch

ch

ch

ch

PPT= 2.0 tsf

PPT= 2.5 tsf

PPT= 3.5 tsf

PPT= 4.0 tsf

PPT= 3.5 tsf

PPT= 4.25 tsf
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17.5

20

22.5

25

27.5

30

32.5

822.9

820.4

815.4

S-7

S-8

S-9

S-10

S-11

S-12

S-13

3-4
6

(10)

3-3
5

(8)

3-4
5

(9)

7-6
5

(11)

4-5
6

(11)

4-7
10

(17)

5-7
11

(18)

18"

18"

18"

9"

18"

18"

18"

As above with trace subrounded pebbles, very stiff.

Same as above.

As above with some sand.

24.5'

CLAYEY SAND, same colors as above, low plasticity, medium dense,
some MnO.

27.0'

SANDY CLAY, dark yellowish orange (10YR 6/6), medium plasticity,
some MnO, subrounded pebbles and limestone fragments, hard.

As above except trace chert fragments.

32.0'

CLAY, dark yellowish orange (10YR 6/6), some sand, high plasticity,
some MnO, limestone fragments and chert fragments, trace FeO,
hard.

ch

ch

ch

sc

cl

cl

ch

PPT= 4.0 tsf

PPT= 3.0 tsf

PPT= 3.5 tsf

PPT= NA

PPT= 4.5 tsf

PPT= 4.5 tsf

PPT= 4.5 tsf
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35

37.5

40

42.5

45

47.5

50

811.9

809.9

S-14

S-15

R-1

R-2

R-3

R-4

6-15
21

(36)

50/5
(50)

45%

(0%)

78%

(0%)

95%

(0%)

78%

(0%)

18"

5"

0.9'

3.9'

3.8'

3.1'

35.5'
35.5-74.7', GRAYDON CHERT CONGLOMERATE - MUDSTONE,
grayish red (5R 4/2) to blackish red (5R 2/2) and very pale orange
(10YR 8/2), very low plasticity, intensely weathered, some thin
laminae still present, sand lens, medium grained, poorly sorted, dark
yellowish orange (10YR 6/6), some chert and limestone.

37.5'
37.5-38.0', CHERT CONGLOMERATE, 90-95% chert fragments,
angular, white (N9) to very pale orange (10YR 8/2), does not
effervesce, hard, in a very pale orange (10YR 8/2) clay matrix.

38.0-55.6', CHERT CONGLOMERATE, chert fragments, very light
gray (N8) to yellowish gray (5Y 8/1), mostly gravel to cobble size,
angular, in sandy to clayey matrix,  grayish orange (10YR 7/4) to dark
yellowish orange (10YR 6/6), soft, fossil fragments in chert, frequent
clasts of ferruginous sandstone.
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52.5

55

57.5

60

62.5

65

67.5

791.8

788.4

R-5

R-6

R-7

R-8

100%

(0%)

36%

(0%)

96%

(0%)

72%

(0%)

2.0'

1.8'

4.8'

3.6'

55.6'
55.6-59.0', MUDSTONE, grayish red (10R 4/2), soft, friable, silty, very
pale orange (10YR 8/2) and grayish orange (10YR 7/4), with few
small chert fragments, intensely fractured, intensely weathered, does
not effervesce.

59.0'
59.0-69.1', CHERT CONGLOMERATE, chert fragments in mudstone
matrix, intensely weathered, chert hard to very hard, very pale orange
(10YR 8/2), trace pale red purple (5RP 6/2), dark yellowish orange
(10YR 6/6), trace pale yellowish brown (10YR 6/2), angular, locally
pitted, common crinoid stems, mudstone soft to very soft, friable,
sample does not effervesce.

69.1-70.7', As above except mudstone mottled with grayish yellow

Core loss 55.7-58.9' in soft mudstone,
tripped out to change bits.

Core loss 70.6-72.0'.
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70

72.5

75

77.5

80

82.5

85

776.7

772.7
772.2

770.8

764.5

762.4

R-9

R-10

R-11

56%

(34%)

100%

(34%)

90%

(52%)

2.8'

5.0'

4.5'

green (5GY 7/2).

70.7'
70.7-74.7', MUDSTONE, grayish red (5R 4/2) grading to pale
yellowish brown (10YR 6/2), soft.

74.7'
74.7-82.91', BURLINGTON FORMATION - LIMESTONE, yellowish
gray (5Y 7/2), hard, intensely fractured with grayish yellow green
mudstone in fractures, limestone is highly effervescent, few stylolites.

75.2'

75.2-76.6', MUDSTONE, grayish yellow green (5GY 7/2).

76.6'
76.6-82.91', LIMESTONE, same as 74.7-75.2'.

82.9'
82.91-85.0', BUSHBERG FORMATION - SANDSTONE, very pale
orange (10YR 8/2) with mottled dark yellowish orange (10YR 6/6),
yellowish gray (5Y 7/2), trace grayish yellow green (5GY 7/2), very
hard, moderately weathered, moderately to thickly bedded, common
FeO staining, slightly fractured.

85.0'
85.0-95.0', SNYDER CREEK FORMATION - ARGILLACEOUS
LIMESTONE, grayish orange (10YR 7/4) to dark yellowish orange
(10YR 6/6) with mottled pale yellowish brown (10YR 6/2), moderately
hard to hard, very fine grained with common bioturbation, abundant
brachiopod shell casts, locally vuggy, fresh sample slightly

Core loss 71.3(?)-73.9' (possible lost
core at 70.7').

Ameren Callaway PROJECT NO. 06-3624
LOG OF BORING NO. R-21

DATE STARTED: 3/14/07 DRILLING METHOD: Mud Rotary, 2.5' SPT 0.0-37.9'
Wireline Core, NQ Dual Tube 38.0-95.0'

NOTES:
DATE COMPLETED: 3/26/07
FIELD GEOLOGIST: JLO/DHC
CHECKED BY: THC/JLO
DRILLING CO.: Terracon

Aquadrill
DRILLER: Craig VanVactor

Jay Joslyn
HELPER: Roger Duffield

Adam Meyer
RIG: CME 75 Truck
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87.5

90

92.5

95

97.5

100

102.5

753.5

752.4

R-12
100%

(98%)
10.0'

effervescent, shavings moderately effervescent, trace soft calcareous
mudstone seams.

93.9'
93.9-95.0', CALCAREOUS MUDSTONE, dusky yellow green (5GY 5/
2) and grayish red purple (5RP 4/2), trace dark yellowish orange
(10YR 6/6), very soft, very intensely weathered, moderately bedded,
highly effervescent.

BOTTOM OF BORING 95'
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0

2.5

5

7.5

10

12.5

15

839.1

S-1

S-2

S-3

S-4

S-5

S-6

5-8
8

(16)

5-6
9

(15)

6-8
9

(17)

4-6
9

(15)

3-5
6

(11)

4-5
7

(12)

18"

18"

18"

18"

18"

18"

CLAYEY SILT, pale to moderate yellowish brown (10YR 6/2 to 10YR
5/4), slightly to moderately plastic, trace fine grained sand, very stiff,
moist, friable.

7.5'
SILTY CLAY, mottled, very pale orange (10YR 8/2) and dark
yellowish orange (10YR 6/6) moderately to highly plastic, difficult to
roll, hard.

As above except becoming less silty with depth, becoming highly
plastic.

ml

ml

ch

ch

ch

ch

PPT= 4.0 tsf

PPT= NM

PPT= NM

PPT= NM

PPT= NM

PPT= NM
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Wireline Core, NQ Dual Tube 38.7-100.6'

NOTES:
DATE COMPLETED: 2/02/07
FIELD GEOLOGIST: THC/JLH
CHECKED BY: JLO/JLO
DRILLING CO.: Terracon DRILLER: C. VanVactor HELPER: R. Duffield RIG: CME 75 Truck
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17.5

20

22.5

25

27.5

30

32.5

816.6

S-7

S-8

S-9

S-10

S-11

S-12

S-13

9-5
8

(13)

4-5
5

(10)

3-5
7

(12)

4-4
6

(10)

4-6
8

(14)

4-5
7

(12)

4-7
9

(16)

18"

18"

18"

18"

18"

18"

18"

CLAY, with silt, mottled pale yellowish brown (10YR 6/2) and dark
yellowish orange (10YR 6/6), highly plastic, very stiff, few MnO stains,
trace subround to round elongated pebbles, cannot break pebbles
with hammer.

As above except pebbles absent.

30.0'

As above, except trace medium grained sand, moderately plastic,
very stiff, sand white (N9), increasing content with depth, becoming
fine grained to granule sized.

ch

ch

ch

ch

ch

cl

cl

PPT= NM

PPT= NM

PPT= NM

PPT= NM

PPT= NM

PPT= NM

PPT= NM

Ameren Callaway PROJECT NO. 06-3624
LOG OF BORING NO. R-22

DATE STARTED: 1/25/07 DRILLING METHOD: Mud Rotary, 2.5'-SPT 0.0-38.7'
Wireline Core, NQ Dual Tube 38.7-100.6'

NOTES:
DATE COMPLETED: 2/02/07
FIELD GEOLOGIST: THC/JLH
CHECKED BY: JLO/JLO
DRILLING CO.: Terracon DRILLER: C. VanVactor HELPER: R. Duffield RIG: CME 75 Truck
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35

37.5

40

42.5

45

47.5

50

811.8

799.4

798.4

S-14

S-15

R-1

R-2

R-3

38-42
50/5
(92)

48-50/4
(50)

70%

(0%)

64%

(0%)

94%

(0%)

18"

12"

0.7'

3.2'

4.7'

34.8'
34.8'- 89.6' GRAYDON CHERT CONGLOMERATE- Chert fragments,
clay and mudstone, very pale orange (10YR 8/2),  chert completely
shattered, sample is 50% chert,  20% mudstone, 30% clay, hard but
disturbed during sampling by hammer blows, no effervescence.

Chert fragments and clay, as above (mudstone absent).

40.6'- 46.0' Mudstone and chert fragments, yellowish gray, (5YR 7/2),
mudstone is soft to medium soft, chert is medium hard, sample is in
small fragments 1/2 inch to 3 inch diameter, likely that clay washed
out during coring, no effervescence in fresh sample or shavings.

46.0'-47.2' Mostly clay with few chert fragments, very pale orange
(10YR 8/2) and very dusky purple (5RP 2/2), colors distinct banded
and mottled, soft, friable, does not effervesce.

47.2'
47.2'-48.2' MUDSTONE, very pale orange (10YR 8/2), consolidated,
slightly weathered, soft, non effervescent, few fractures (or bedding
structures), very light gray (N8),  partially healed, 45° 48.2'
48.2'-55.6' As 46.0'-47.2', mostly dusky purple (5RP 2/2) grading to
clayey silt below 49', becoming more consolidated, common chert
pebbles up to 4" diameter below 50'.

Ameren Callaway PROJECT NO. 06-3624
LOG OF BORING NO. R-22

DATE STARTED: 1/25/07 DRILLING METHOD: Mud Rotary, 2.5'-SPT 0.0-38.7'
Wireline Core, NQ Dual Tube 38.7-100.6'

NOTES:
DATE COMPLETED: 2/02/07
FIELD GEOLOGIST: THC/JLH
CHECKED BY: JLO/JLO
DRILLING CO.: Terracon DRILLER: C. VanVactor HELPER: R. Duffield RIG: CME 75 Truck
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52.5

55

57.5

60

62.5

65

67.5

R-4

R-5

R-6

R-7

94%

(0%)

100%

(70%)

100%

(8%)

100%

(0%)

4.7'

5.0'

5.0'

5.0'

55.6' Becoming more consolidated with depth.

59.2' Chert boulders with clay matrix, very pale orange (10 YR 8/2),
abrupt contact, common solution vugs, especially near contact, clay
is partially indurated, becoming mudstone.

As above, few sandstone cobbles, dark yellowish orange (10YR 6/6),
medium soft with common FeO staining throughout sample, some
chert fragments include small isolated vugs.

Ameren Callaway PROJECT NO. 06-3624
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DATE STARTED: 1/25/07 DRILLING METHOD: Mud Rotary, 2.5'-SPT 0.0-38.7'
Wireline Core, NQ Dual Tube 38.7-100.6'

NOTES:
DATE COMPLETED: 2/02/07
FIELD GEOLOGIST: THC/JLH
CHECKED BY: JLO/JLO
DRILLING CO.: Terracon DRILLER: C. VanVactor HELPER: R. Duffield RIG: CME 75 Truck
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70

72.5

75

77.5

80

82.5

85

776.0

R-8

R-9

R-10

100%

(16%)

100%

(76%)

100%

(34%)

5.0'

5.0'

5.0'

70.6'
70.6'-80.6' Chert cobbles in a sandy silt matrix, very pale orange
(10YR 8/2) to white (locally), matrix is soft, moderate pink (5R 7/4), to
light red (5R 6/6) staining, moderately weathered, matrix seems to be
same mudstone as above except with an increase in sand content,
no effervescence.

Zone of stained chert pebbles from 76.9-77.5 (stain is moderately
pink (5R 7/4) to light red (5R 6/6).

80.6'-85.6' As above except greater FeO staining- dark yellowish
orange (10YR 6/6) and has small (<5mm) discontinuous vugs, no
effervescence.

85.6-89.6' As above except matrix (sandy silt/clay) is yellowish gray
(5Y 7/2).
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NOTES:
DATE COMPLETED: 2/02/07
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87.5

90

92.5

95

97.5

100

102.5

757.1

752.7

751.8

750.5

749.7

746.0

R-11

R-12

R-13

100%

(72%)

100%

(96%)

92%

(70%)

5.0'

5.0'

5.0'

89.55'
89.6'-96.1' SANDSTONE (BUSHBERG FORMATION?), very light
gray (N8) to yellowish gray (5Y 7/2) with local zones of dusky yellow
(5Y 6/4), very hard, massive, fine to medium grained, mudstone at
contact is slighty effervescent.

92.0'-93.9' As above except grading to dark yellowish orange (10YR
6/6) to moderate yellowish brown (10YR 5/4), with small (2-5 mm),
well rounded zones of black staining (manganese?).

93.9'
93.9'-94.8' MUDSTONE, well consolidated, pale olive (10Y 6/2) to
light olive gray (5Y 5/2), very slight effervescence.

94.8'
94.8'-95.6' SANDSTONE, very pale orange (10YR 8/2), vuggy, with
chert cobble inclusions (0.3').
95.6'-96.1' SANDSTONE as above, massive.

96.1'
96.1'-100.6' SNYDER CREEK FORMATION- MUDSTONE, grayish
yellow green (5GY 7/2) to dusky yellow green (5GY 5 /2), moderately
hard, moderately consolidated, with light to moderate FeO staining,
does not effervesce.

96.9'

96.9'-100.6' MUDSTONE, dark yellowish orange (10YR 6/6)
transitioning to mottled grayish red (10R 4/2), moderately hard to
hard, very well consolidated, calcareous, readily effervesces on
scratched surfaces, few healed fractures.

BOTTOM OF BORING 100.6'
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NOTES:
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FIELD GEOLOGIST: THC/JLH
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DRILLING CO.: Terracon DRILLER: C. VanVactor HELPER: R. Duffield RIG: CME 75 Truck
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7.5

10

12.5

15
831.4

S-1

S-2

S-3

S-4

S-5

S-6

5-8
10

(18)

4-4
5

(9)

3-4
5

(9)

3-4
5

(9)

3-4
6

(10)

4-4
5

(9)

15"

18"

18"

18"

18"

18"

SILTY CLAY, low plasticity, pale yellowish brown (10YR 6/2) to dark
yellowish brown (10YR 4/2), very stiff, some FeO staining.

As above except light olive gray (5Y 6/1) mottled with dark yellowish
orange (10YR 6/6), stiff.

CLAY, light olive gray (5Y 6/1), little mottling with dark yellowish
orange (10YR 6/6), trace MnO, very stiff.

Same as above.

As above except trace sand.

14.5'

CLAY, light olive gray (5Y 6/1) mottled with dark yellowish orange
(10YR 6/6), high plasticity, hard, trace sand, trace to little MnO.

cl

cl

cl

cl

cl

ch

PPT= 3.5 tsf

PPT= 1.5 tsf

PPT= 3.25 tsf

PPT= 3.5 tsf

PPT= 3.75 tsf

PPT= 4.5 tsf

Ameren Callaway PROJECT NO. 06-3624
LOG OF BORING NO. R-23

DATE STARTED: 3/15/07 DRILLING METHOD: Mud Rotary, 2.5' SPT 0.0-35.4'
Wireline Core, NQ Dual Tube 35.0-85.0'

NOTES:
DATE COMPLETED: 3/27/07
FIELD GEOLOGIST: JLO
CHECKED BY: DHC/JLO
DRILLING CO.: Terracon

Aquadrill
DRILLER: Craig VanVactor

Jay Joslyn
HELPER: Roger Duffield

Adam Meyer
RIG: CME 75 Truck

Mobil B-57
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17.5

20

22.5

25

27.5

30

32.5

821.4

818.9

S-7

S-8

S-9

S-10

S-11

S-12

S-13

3-5
5

(10)

3-5
6

(11)

4-5
6

(11)

3-2
4

(6)

5-8
10

(18)

6-8
12

(20)

5-7
10

(17)

18"

18"

18"

18"

18"

18"

18"

As above with some FeO, trace limestone (highly effervescent), very
stiff.

As above with some sand, and larger pieces of MnO (pebble sized).

CLAY, dark yellowish orange (10YR 6/6), occasional mottles of light
olive gray (5Y 6/1), some FeO, some sand, trace limestone and MnO,
moderate red (5R 4/6) and white (N9), coarse grained, subangular to
rounded, poorly sorted sand at 24'.

24.5'

CLAYEY SAND, dark yellowish orange (10YR 6/6), loose, fine
grained, subangular to subrounded, poorly sorted, trace MnO.

27.0'

CLAY, some sand, dark yellowish orange (10YR 6/6), some MnO,
medium to high plasticity, few coarse grained sand lenses, some
limestone fragments, sand layers also effervescent.

As above with trace chert pieces, MnO in veins throughout sample,
hard.

CLAY, some sand, dark yellowish orange (10YR 6/6) mottled with
light olive gray (5Y 6/1), trace limestone, subrounded coarse grained
quartz, trace MnO and FeO, hard.

ch

ch

ch

sc

ch

ch

ch

PPT= 4.0 tsf

PPT= 4.0 tsf

PPT= 4.0 tsf

PPT= NA

PPT= 3.5 tsf

PPT= 4.5 tsf

PPT= 4.25 tsf
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35

37.5

40

42.5

45

47.5

50

810.9 S-14

R-1

R-2

R-3

50/5
(50)

98%

(0%)

100%

(0%)

90%

(0%)

5"

4.9'

5.0'

4.5'

35.0'
35.0-66.8', GRAYDON CHERT CONGLOMERATE, 20% chert, 80%
mudstone/clay matrix, chert is very pale orange (10YR 8/2) to very
light gray (N8), hard, angular, cobble size, does not effervesce, pitted,
abundant crinoid stems, matrix is very soft to soft, very pale orange
(10YR 8/2) with few layers of pale red purple (5RP 6/2), partially
consolidated, massive bedding, intensely weathered.

40.0-50.0', CHERT CONGLOMERATE, 50% chert, 50% matrix, color
change in matrix to very pale orange (10YR 8/2) and dark reddish
brown (10R 3/4), chert is moderate pink (5R 7/4) to light red (5R 6/6).

50.0-64.4', Color change of matrix to yellowish gray (5Y 7/2), chert
pieces range in size from coarse gravel to cobble size.

Analytical sample 42.3-44.1'.
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52.5

55

57.5

60

62.5

65

67.5

781.5

780.6

779.1

R-4

R-5

R-6

100%

(0%)

94%

(0%)

100%

(48%)

5.0'

9.4'

7.5'

64.4'
64.4-65.3', Color change of matrix at 64.4' to blackish red (5R 2/2),
chert absent.

65.3'
65.3-66.8', CHERT CONGLOMERATE, same as above.

66.8'
66.8-77.8', BURLINGTON FORMATION - LIMESTONE, yellowish
gray (5Y 7/2) to very light gray (N8), highly effervesent, massive
bedding, medium hard, slight weathering, stylolite at 67.2', fine
grained, no fossils, flame structures at contact with Lower Burlington
Formation at 67.8'.
67.8-69.5', LIMESTONE, dark yellowish orange (10YR 6/6),
moderately hard, slight weathering, one fracture filled with clay,
moderate yellow (5Y 7/6), fractures at 68.6' and 69.2' with twinned

Large vug 54.7-54.85' infilled with fine
grained, poorly cemented sand, almost
continuous.

Analytical sample 60.0-61.6'.
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70

72.5

75

77.5

80

82.5

85

776.4

773.4

768.1

763.5

762.8
762.5

760.9

R-7

R-8

100%

(77%)

92%

(80%)

7.5'

4.7'

calcite along fracture surfaces.
69.5'

69.5-72.5', CHERT CONGLOMERATE, as above except with some
limestone (upper Burlington).

72.5'
72.5-74.0', LIMESTONE, same as 66.8-67.8', stylolite at contact at
74.0'.

74.0-77.8', LIMESTONE, same as 67.8-69.5'.

77.8'
77.8-82.4', BUSHBERG FORMATION - SANDSTONE, very pale
orange (10YR 8/2), grayish yellow green (5GY 7/2) and very light gray
(N8), fine grained, subangular to rounded, poorly sorted, massive
bedding, fresh to slight weathering,  rip-up clasts near contact, very
iron stained at basal contact.

82.4'
82.4-85.0', SNYDER CREEK FORMATION - LIMESTONE
dark yellowish orange (10YR 6/6), moderately hard, highly
effervescent, no fossils, massive bedding, slight weathering, few
hairline healed fractures.

83.1'

83.1-83.4', SANDSTONE lens , same as 77.8-82.4'.

83.4'

BOTTOM OF BORING 85'
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0

2.5

5

7.5

10

12.5

15

838.3

S-1

S-2

S-3

S-4

S-5

S-6

S-7

S-8

S-9

S-10

2-2
3

(5)

3-4
4

(8)

2-4
4

(8)

3-3
5

(8)

4-4
6

(10)

2-3
4

(7)

3-4
4

(8)

3-3
4

(7)

2-4
5

(9)

3-3
5

(8)

3-4
5

13"

15"

18"

18"

18"

15"

18"

18"

18"

18"

SILTY CLAY, low to medium plasticity, very stiff, medium dark gray
(N4) mottled with dark yellowish orange (10YR 6/6), trace FeO.

CLAYEY SILT, light olive gray (5Y 6/1) mottled with dark yellowish
orange (10YR 6/6), low plasticity, very stiff, little MnO and FeO.

Same as above.

6.0'
CLAY, light olive gray (5Y 6/1) mottled with dark yellowish orange
(10YR 6/6), very stiff, high plasticity, trace MnO.

Same as above.

Same as above.

As above except trace subrounded quartz pebbles.

As above with trace fine grained sand.

As above with very little mottling of dark yellowish orange (10YR 6/6),
trace FeO.

CLAY, light olive gray (5Y 6/1) mottled with dark yellowish orange
(10YR 6/6), high plasticity, very stiff, trace limestone (highly
effervescent), some MnO.

As above with trace subangular pebbles.

cl

cl

cl

ch

ch

ch

ch

ch

ch

ch

ch

PPT= 1.75 tsf

PPT= 4.0 tsf

PPT= 2.0 tsf

PPT= 2.25 tsf

PPT= 4.0 tsf

PPT= 3.5 tsf

PPT= 2.75 tsf

PPT= 2.5 tsf

PPT= 3.5 tsf

PPT= 3.0 tsf

PPT= 3.5 tsf
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17.5

20

22.5

25

27.5

30

32.5
812.1

S-11

S-12

S-13

S-14

S-15

S-16

S-17

S-18

S-19

S-20

S-21

S-22

(9)

3-4
6

(10)

2-2
4

(6)

3-5
5

(10)

4-4
6

(10)

3-4
5

(9)

4-4
4

(8)

4-6
7

(13)

5-7
9

(16)

5-9
11

(20)

5-17
23

(40)

19-34
50/5
(84)

18"

18"

18"

18"

18"

18"

18"

18"

18"

18"

18"

14"

As above with increased mottling of dark yellowish orange (10YR 6/
6).

Same as above.

Same as above.

As above with increasing sand content with depth and MnO.

As above except dark yellowish orange (10YR 6/6) mottled with light
olive gray (5Y 6/1).

As above except hard, with trace to some limestone.

As above with incresed MnO (pebble to cobble size), some
limestone.

CLAY with sand, dark yellowish orange (10YR 6/6), occasional mottle
of light olive gray (5Y 6/1), high plasticity, hard, little limestone
fragments, MnO and subrounded quartz pebbles, only limestone is
effervescent.

Cobble size piece of chert near bottom of spoon.

32.2'
32.2'-79.0' GRAYDON CHERT CONGLOMERATE, highly degraded
MUDSTONE, blackish red (5R 2/2), dusky red (5R 3/4) and very pale
orange (10YR 8/2), does not effervesce, mudstone is thinly
laminated, soft, but mostly degraded into clay (low plasticity).

34.5'-44.1' MUDSTONE

ch

ch

ch

ch

ch

ch

ch

ch

ch

PPT= 3.5 tsf

PPT= 3.5 tsf

PPT= 4.25 tsf

PPT= 4.0 tsf

PPT= 3.5 tsf

PPT= 4.25 tsf

PPT= 4.0 tsf

PPT= 4.5 tsf

PPT= 4.5 tsf
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35

37.5

40

42.5

45

47.5

50

797.1

795.8

794.3

R-1

R-2

R-3

R-4

100%

(0%)

100%

(0%)

100%

(0%)

100%

(0%)

4.5'

5.0'

5.0'

5.0'

very pale orange (10YR 8/2) mottled with grayish purple (5P 4/2) and
grayish red purple (5RP 4/2), mostly silt-sized particles, very soft,
friable, trace sand-sized particles.

44.1'-46.6', As above, purple absent, with moderate reddish orange
(10R 6/6) below 45.5'.

47.2'
47.2'-48.5' CHERT, pale to dark reddish brown (10R 5/4 to 10R 3/4),
very hard, severely weathered,  pitted,  common FeO and MnO
staining.

48.5'
48.5'-49.0' MUDSTONE as 45.5'-47.2'.

50.0'
49.0' Chert Conglomerate in Mudstone matrix, Chert fragments are
very hard, locally pitted, dark yellowish orange (10YR 6/6) and
mottled moderate yellowish brown (10YR 5/4), intensely weathered,
chert fragments are angular, range from pebble to cobble to boulder
(predominatly cobbles and boulders), moderately to intensely
fractured;
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52.5

55

57.5

60

62.5

65

67.5

R-5

R-6

R-7

100%

(0%)

100%

(0%)

100%

(0%)

5.0'

5.0'

5.0'

Matrix is moderately to well consolidated,  moderately soft to
moderately hard,  does not effervesce,  intensely weathered,  pale
yellowish brown (10YR 6/2) with mottled pale red (10R 6/2) and
moderate red (5R 5/4), trace light brown (5YR 5/6), chert content
decreases below 54.0', common FeO staining.

Red colors absent below 56.0'.

As above, trace crinoid stems.

66.8'- 79.0' Chert fragments in Mudstone, pale yellowish brown (10YR
6/2) matrix with trace pale olive (10Y 6/2), chert is yellowish gray (5Y
8/1), matrix is soft to very soft, friable, Chert is severely fractured,
angular to rounded gravel to boulder sized, hard, severely weathered,
trace crinoid stems, common pitting, does not effervesce, trace FeO
staining.
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70

72.5

75

77.5

80

82.5

85

765.3

758.3

R-8

R-9

R-10

R-11

100%

(0%)

24%

(0%)

100%

(83%)

100%

(84%)

5.0'

1.2'

5.0'

5.0'

Poor recovery- sample as described above, but chert fragments
mostly without clay matrix.

79.0'
79.0'-86.0' BUSHBERG FORMATION- SANDSTONE, grayish orange
(10YR 7/4) to light greenish gray (5GY 8/1), trace moderate greenish
yellow (10Y 7/4), fine grained, rounded, hard, slightly weathered, with
some FeO stains.
80.3'-81.6' Sandstone becoming argillaceous with interbedded semi-
consolidated to unconsolidated mudstone seams and sand layers,
bedding planes indistinct, clay and sand very soft, quartz grains as
above, some grains frosted.
81.6'-82.1' SANDSTONE, "salt and pepper", hard, fresh, very fine
grained, no effervescence.
82.1'-86.0' ARGILLACEOUS SANDSTONE, as 80.3'-81.6', sandstone
content increasing with depth.

86.0'
86.0'-104.0' SNYDER CREEK FORMATION- CALCAREOUS
MUDSTONE, dark yellowish orange (10YR 6/6), soft, massive
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87.5

90

92.5

95

97.5

100

102.5

756.3

755.7

740.3

R-12

R-13

R-14

94%

(94%)

100%

(100%)

100%

(70%)

4.7'

5.0'

5.0'

texture, fresh, solid sample does not effervesce, strong effervescence
on shavings.

88.0'
88.0'-88.6' ARGILLACEOUS SANDSTONE, 50% sandstone, 50%
clay, lightly consolidated. 88.6'
88.6'-91.0' CALCAREOUS MUDSTONE, as above, becoming more
calcareous with depth, moderate effervescence on fresh sample,
violent effervescence on shavings, some breaks along contacts,
slickensides, very soft, limonite nodules 89.3'-89.7' (pyrite weathering
to limonite).

91.0'- 94.0' CALCAREOUS MUDSTONE, as above except pale green
(10G 6/2).

94.0'-102.0' CALCAREOUS MUDSTONE, color as above, soft,
generally massive, trace high angle (75°) fractures with slickensides
94.0'-94.8' and 97.3'-97.5'.

Below 102.0', few mottles of grayish red (10R 4/2).

102.6'-104.0' as above, but with common very soft clay laminae,
highly fractured, color grades to grayish red (5R 4/2) below 103.0'.
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117.5

120

BOTTOM OF BORING 104'
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0

2.5

5

7.5

10

12.5

15

848.7

845.7

S-1

S-2

S-3

S-4

S-5

S-6

S-7

S-8

S-9

S-10

14-7
3

(10)

2-4
11

(15)

4-4
4

(8)

1-2
2

(4)

2-2
3

(5)

3-5
8

(13)

3-4
5

(9)

4-4
8

(12)

3-4
4

(8)

2-4
5

(9)

2-3
5

6"

14"

18"

18"

18"

18"

18"

18"

18"

18"

FILL - AGGREGATE.

3.0'
SILTY CLAY, low to medium plasticity, pale yellowish brown (10YR 6/
2) to moderate yellowish brown (10YR 5/4), medium stiff to stiff , trace
FeO and MnO.

As above with some mottling of dark yellowish orange (10R 6/6), very
stiff.

6.0'
CLAY, high plasticity, light olive gray (5Y 6/1) mottled with dark
yellowish orange (10YR 6/6), some MnO, stiff.

Same as above.

Same as above.

As above except trace gravel.

Same as above.

As above except hard.

CLAY, light olive gray (5Y 6/1) mottled with dark yellowish orange
(10YR 6/6), high plasticity, hard, some MnO and FeO, trace sand.

Same as above.

cl

cl

ch

ch

ch

ch

ch

ch

ch

ch

PPT= 1.0 tsf

PPT= 3.0 tsf

PPT= 2.5 tsf

PPT= 2.25 tsf

PPT= 3.0 tsf

PPT= 3.25 tsf

PPT= 3.5 tsf

PPT= 4.25 tsf

PPT= 4.25 tsf

PPT= 4.5 tsf
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17.5

20

22.5

25

27.5

30

32.5

817.2

S-11

S-12

S-13

S-14

S-15

S-16

S-17

S-18

S-19

S-20

S-21

S-22

(8)

4-4
6

(10)

2-3
4

(7)

2-4
5

(9)

2-4
5

(9)

3-3
6

(9)

2-4
5

(9)

3-4
6

(10)

3-3
5

(8)

3-4
6

(10)

3-6
8

(14)

4-5
6

(11)

18"

18"

18"

18"

18"

18"

18"

18"

18"

18"

18"

18"

Same as above.

Same as above.

Same as above.

Same as above.

As above except very stiff, trace silt.

As above with trace mottling of white (N9) clay, hard.

As above except very stiff.

CLAY, light olive gray (5Y 6/1) mottled with dark yellowish orange
(10YR 6/6), some sand, MnO, trace chert, hard.

As above except more dark yellowish orange than light olive gray.

34.5'

ch

ch

ch

ch

ch

ch

ch

ch

ch

ch

ch

sp

PPT= 4.0 tsf

PPT= 4.0 tsf

PPT= 4.5 tsf

PPT= 4.5 tsf

PPT= 3.75 tsf

PPT= 4.0 tsf

PPT= 3.25 tsf

PPT= 4.0 tsf

PPT= 4.5 tsf

PPT= 4.5 tsf

PPT= 4.5 tsf

PPT= 4.5 tsf
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35

37.5

40

42.5

45

47.5

50

815.7

811.7

810.2

S-23

S-24

S-25

S-26

S-27

R-1

R-2

R-3

3-3
8

(11)

4-5
7

(12)

5-5
8

(13)

4-14
20

(34)

17-50/5
(50)

75%

(0%)

100%

(0%)

100%

(0%)

18"

18"

18"

18"

11"

3.0'

2.0'

3.5'

Sandy saturated layer.

36.0'
CLAY, light olive gray (5Y 6/1) mottled with dark yellowish orange
(10YR 6/6), some sand, MnO, trace chert, hard.

As above with increased MnO and chert.

40.0'
40.0'- 70.4' GRAYDON CHERT CONGLOMERATE, mostly chert
fragments, pale yellowish orange (10YR 8/6) to very pale orange
(10YR 8/2), clay matrix is light red (5R 6/6) to moderate red (5R 4/6).

41.5'
CHERT CONGLOMERATE, chert in a sandy mudstone matrix, very
pale orange (10YR 8/2), soft, does not effervesce, severe weathering,
massive bedding, color change to grayish red (5R 4/2) to dusky red
(5R 3/4), little chert until 40.8'
Chert cobbles in clay matrix, chert is hard, white (N9) to very light
gray (N8), some slightly weathered mudstone, grayish red (5R 4/2),
soft, friable.

Chert becomes pitted below 44.5', no fossils to 48.0', crinoids
abundant below 48.0', 90-95% chert cobbles.

ch

ch

PPT= 4.5 tsf

PPT= 4.5 tsf

Analytical sample 48.1'-50.0'.
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52.5

55

57.5

60

62.5

65

67.5

798.5
798.0

R-4

R-5

R-6

R-7

100%

(0%)

100%

(0%)

100%

(0%)

100%

(0%)

5.0'

5.0'

5.0'

6.0'

53.2'
53.2'-53.7' Moderate pink (5YR 7/4) clay matrix. 53.7'
53.7'-54.8'  MUDSTONE, blackish red (5R 2/2), friable.

54.8'-55.5' Chert is moderate orange pink (10R 7/4) with abundant
crinoids.
55.5' Variegated colors of mudstone, very dusky red (10R 2/2),
grayish red (5R 4/2), dark yellowish orange (10YR 6/6), chert cobbles
alternating between mudstone layers, chert is still abundant with
crinoids fossils, mudstone is finely laminated, shows flow structres,
soapstone-like texture.

Abundant small FeO nodules weathering out of chert below 62.0',
decreased abundance of fossils in chert.

Analytical sample 67.9'-70.3'.
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70

72.5

75

77.5

80

82.5

85

781.3

765.4

R-8

R-9

100%

(90%)

100%

(96%)

4.0'

10.0'

70.4'
70.4'-86.3' BURLINGTON FORMATION- LIMESTONE, very light gray
(N8) to light gray (N7), medium hard, slightly fractured, fresh to slight
weathering, fractures filled with clay- yellowish gray (5Y 7/2) to
grayish green (10GY 5/2), limestone is highly effervescent, few
possible brachiopod fossils, massive bedding, chert inclusion at 72.5'.

77.2'- 86.3' LIMESTONE, grayish orange (10YR 7/4) to dark yellowish
orange (10YR 6/6),  highly effervescent, from 78.9'-82.8' composed
(80-90%) of crinoid stems, massively bedded, slightly fractured.

86.3'
86.3'-87.3' BUSHBERG FORMATION- SANDSTONE, pale greenish
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87.5

90

92.5

95

97.5

100

102.5

764.4

757.7

R-10

R-11

100%

(83%)

100%

(73%)

10.0'

10.0'

yellow (10Y 8/2), fine grained, well rounded, well sorted,  medium
hard to hard, massive bedding, fresh to slight weathering, trace FeO
staining.

87.3'

87.3'-109.7' SNYDER CREEK FORMATION- LIMESTONE, light
brown (5YR 6/4) to dark yellowish orange (10YR 6/6), abundant
brachiopod fossils, highly effervescent, medium soft, massive
fracturing, fresh to slight weathering, sand lenses at 89.5' and 92.6',
few hairline fractures infilled with calcite.

94.0'
94.0'-101.4' MUDSTONE, thinly laminated, varigated colors: pale
green (10G 6/2), light greenish gray (5G 8/1), light bluish gray (5B 7/
1), and light gray (N7), friable, slightly effervescent, few medium
grained sand lenses present.
95.0'-104.0' Colors as above,  possible turbidite flow, sand lenses
with rip-up clasts of calcareous chert and limestone, very angular,
poorly sorted.
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105

107.5

110

112.5

115

117.5

120

742.0
R-12

R-13

100%

(95%)

100%

(95%)

10.0'

10.0'

104.0'-109.7' Very dusky purple (5RP 2/2) to grayish red purple (5RP
4/2), medium soft to soft, massive bedding, slight to moderate
weathering, highly effervescent.
104.0'-105.0' Variegated colors: pale green (10G 6/2) and light olive
brown (5Y 5/6), contains subangular limestone clasts, bedding at 30°
angle.

109.7'
109.7'-143.1' CALLAWAY FORMATION- LIMESTONE, light bluish
gray (5B 7/1) to very light gray (N8), medium hard to hard,  fine
grained, slightly weathered, moderately fractured, stylolites, pyrite
common- weathering into limonite at 109.8', few clay seams- no
effervescence, dusky yellow green (5GY 5/2), bioturbated.
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122.5

125

127.5

130

132.5

135

137.5

R-14
100%

(98%)
10.0'

Clay seams rare below 125.0'.

Vug at 128.0'- filled with calcite
crystals.
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140

142.5

145

147.5

150

152.5

155

708.8
708.6

704.6

703.1

R-15

R-16

100%

(100%)

100%

(97%)

10.0'

10.0'

142.9'
142.9' and 150.2' Black (N1), thin laminae of calcareous SHALE,
highly effervescent, medium soft to soft, possible graptolite fossils (?).

143.1'

143.1'- 160.0' COTTER-JEFFERSON CITY FORMATION-
DOLOMITE with SHALE partings, shale color changes to greenish
gray (5GY 6/1), dolomite is very light gray (N8), only shavings
effervesce, medium hard to hard, fresh, no fossils, few vugs, slightly
fractured, thinly laminated.

147.1'
147.1'- 148.6' Dolomite, very light gray (N8).

148.6'
148.6'- 157.0' Dolomite with shale partings as described from 143.1'-
147.1'.
Some pitting between 150.0'-150.3', 157.0'-157.1' and 158.4'-158.7',
sand lenses, fine grained, subangular, same color as surrounding
dolomite at 157.9' and 158.3'-158.5'.

Bands of pyrite altering to limonite at 153.5'-154.0'.

154.5'- 156.2' Rip-up clasts of dolomite in shale, blocky texture with
flow structure, pale green (10G 6/2) to grayish green (5G 5/2), blocky
pieces of dolomite are very light gray (N8) to yellowish gray (5Y 8/1).
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157.5

160

162.5

165

167.5

170

172.5

694.7
694.3
694.1

691.7

R-17
100%

(100%)
5.0'

157.0'
157.0'- 157.4' Dolomite as from 147.1'- 148.6'. 157.4'
157.4'- 157.6' Black (N1), thinly laminated shale beds. 157.6'

157.6'- 160.0' Dolomite as from 157.0-157.4'.

BOTTOM OF BORING 160'
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0

2.5

5

7.5

10

12.5

15

849.0

846.0

FILL - AGGREGATE

3.0'
SILTY CLAY, low to medium plasticity, pale yellowish brown (10YR 6/
2) to moderate yellowish brown (10YR 5/4), medium stiff to stiff , trace
FeO and MnO.

As above with some mottling of dark yellowish orange (10R 6/6), very
stiff.

6.0'
CLAY, high plasticity, light olive gray (5Y 6/1) mottled with dark
yellowish orange (10YR 6/6), some MnO, stiff.

Same as above.

Same as above.

As above except trace gravel.

Same as above.

As above except hard.

CLAY, light olive gray (5Y 6/1) mottled with dark yellowish orange
(10YR 6/6), high plasticity, hard, some MnO and FeO, trace sand.

Same as above.

cl

cl

ch

ch

ch

ch

ch

ch

ch

ch
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17.5

20

22.5

25

27.5

30

32.5

817.5

Same as above.

Same as above.

Same as above.

Same as above.

As above except very stiff, trace silt.

As above with trace mottling of white (N9) clay, hard.

As above except very stiff.

CLAY, light olive gray (5Y 6/1) mottled with dark yellowish orange
(10YR 6/6), some sand, MnO, trace chert, hard.

As above except more dark yellowish orange than light olive gray.

34.5'

ch

ch

ch

ch

ch

ch

ch

ch

ch

ch

ch
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35

37.5

40

42.5

45

47.5

50

816.0

812.0

810.5

Sandy saturated layer.

36.0'
CLAY, light olive gray (5Y 6/1) mottled with dark yellowish orange
(10YR 6/6), some sand, MnO, trace chert, hard.

As above with increased MnO and chert.

40.0'
40.0'- 70.4' GRAYDON CHERT CONGLOMERATE, mostly chert
fragments, pale yellowish orange (10YR 8/6) to very pale orange
(10YR 8/2), clay matrix is light red (5R 6/6) to moderate red (5R 4/6).

41.5'
CHERT CONGLOMERATE, chert in a sandy mudstone matrix, very
pale orange (10YR 8/2), soft, does not effervesce, severe weathering,
massive bedding, color change to grayish red (5R 4/2) to dusky red
(5R 3/4), little chert until 40.8'
Chert cobbles in clay matrix, chert is hard, white (N9) to very light
gray (N8), some slightly weathered mudstone, grayish red (5R 4/2),
soft, friable.

Chert becomes pitted below 44.5', no fossils to 48.0', crinoids
abundant below 48.0', 90-95% chert cobbles.

ch

ch
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52.5

55

57.5

60

62.5

65

67.5

798.8
798.3

53.2'
53.2'-53.7' Moderate pink (5YR 7/4) clay matrix. 53.7'
53.7'-54.8'  MUDSTONE, blackish red (5R 2/2), friable.

54.8'-55.5' Chert is moderate orange pink (10R 7/4) with abundant
crinoids.
55.5' Variegated colors of mudstone, very dusky red (10R 2/2),
grayish red (5R 4/2), dark yellowish orange (10YR 6/6), chert cobbles
alternating between mudstone layers, chert is still abundant with
crinoids fossils, mudstone is finely laminated, shows flow structres,
soapstone-like texture.

Abundant small FeO nodules weathering out of chert below 62.0',
decreased abundance of fossils in chert.

Ameren Callaway PROJECT NO. 06-3624
LOG OF BORING NO. R-25B

DATE STARTED: 4/10/07 DRILLING METHOD: Destructive Drilling, no samples. NOTES: Boring R-25B info was taken
from R-25 because this well
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advance.
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70

72.5

75

77.5

80

82.5

85

781.6

765.7

70.4'
70.4'-86.3' BURLINGTON FORMATION- LIMESTONE, very light gray
(N8) to light gray (N7), medium hard, slightly fractured, fresh to slight
weathering, fractures filled with clay- yellowish gray (5Y 7/2) to
grayish green (10GY 5/2), limestone is highly effervescent, few
possible brachiopod fossils, massive bedding, chert inclusion at 72.5'.

77.2'- 86.3' LIMESTONE, grayish orange (10YR 7/4) to dark yellowish
orange (10YR 6/6),  highly effervescent, from 78.9'-82.8' composed
(80-90%) of crinoid stems, massively bedded, slightly fractured.

86.3'
86.3'-87.3' BUSHBERG FORMATION- SANDSTONE, pale greenish
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87.5

90

92.5

95

97.5

100

102.5

764.7

758.0

yellow (10Y 8/2), fine grained, well rounded, well sorted,  medium
hard to hard, massive bedding, fresh to slight weathering, trace FeO
staining.

87.3'

87.3'-109.7'SNYDER CREEK FORMATION- LIMESTONE, light
brown (5YR 6/4) to dark yellowish orange (10YR 6/6), abundant
brachiopod fossils, highly effervescent, medium soft, massive
fracturing, fresh to slight weathering, sand lenses at 89.5' and 92.6',
few hairline fractures infilled with calcite.

94.0'
94.0'-101.4' MUDSTONE, thinly laminated, variegated colors: pale
green (10G 6/2), light greenish gray (5G 8/1), light bluish gray (5B 7/
1), and light gray (N7), friable, slightly effervescent, few medium
grained sand lenses present.
95.0'-104.0' Colors as above,  possible turbidite flow, sand lenses
with rip-up clasts of calcareous chert and limestone, very angular,
poorly sorted.

Ameren Callaway PROJECT NO. 06-3624
LOG OF BORING NO. R-25B

DATE STARTED: 4/10/07 DRILLING METHOD: Destructive Drilling, no samples. NOTES: Boring R-25B info was taken
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105

107.5

110

112.5

115

117.5

120

742.3

104.0'-109.7' Very dusky purple (5RP 2/2) to grayish red purple (5RP
4/2), medium soft to soft, massive bedding, slight to moderate
weathering, highly effervescent.
104.0'-105.0' Variegated colors: pale green (10G 6/2) and light olive
brown (5Y 5/6), contains subangular limestone clasts, bedding at 30°
angle.

109.7'
109.7'-143.1' CALLAWAY FORMATION- LIMESTONE, light bluish
gray (5B 7/1) to very light gray (N8), medium hard to hard,  fine
grained, slightly weathered, moderately fractured, stylolites, pyrite
common- weathering into limonite at 109.8', few clay seams- no
effervescence, dusky yellow green (5GY 5/2), bioturbated.
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122.5

125

127.5

130

132.5

135

137.5

Clay seams rare below 125.0'.

Vug at 128.0'- filled with calcite
crystals.
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140

142.5

145

147.5

150

152.5

155

709.1
708.9

704.9

703.4

142.9'
142.9' and 150.2' Black (N1), thin laminae of calcareous SHALE,
highly effervescent, medium soft to soft, possible graptolite fossils (?).

143.1'

143.1'- 160.0' COTTER-JEFFERSON CITY FORMATION-
DOLOMITE with SHALE partings, shale color changes to greenish
gray (5GY 6/1), dolomite is very light gray (N8), only shavings
effervesce, medium hard to hard, fresh, no fossils, few vugs, slightly
fractured, thinly laminated.

147.1'
147.1'- 148.6' Dolomite, very light gray (N8).

148.6'
148.6'- 157.0' Dolomite with shale partings as described from 143.1'-
147.1'.
Some pitting between 150.0'-150.3', 157.0'-157.1' and 158.4'-158.7',
sand lenses, fine grained, subangular, same color as surrounding
dolomite at 157.9' and 158.3'-158.5'.

Bands of pyrite altering to limonite at 153.5'-154.0'.

154.5'- 156.2' Rip-up clasts of dolomite in shale, blocky texture with
flow structure, pale green (10G 6/2) to grayish green (5G 5/2), blocky
pieces of dolomite are very light gray (N8) to yellowish gray (5Y 8/1).
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157.5

160

162.5

165

167.5

170

172.5

695.0
694.6
694.4

692.0

157.0'
157.0'- 157.4' Dolomite as from 147.1'- 148.6'. 157.4'
157.4'- 157.6' Black (N1), thinly laminated Shale beds. 157.6'

157.6'- 160.0' Dolomite as from 157.0-157.4'.

BOTTOM OF BORING 160'

Ameren Callaway PROJECT NO. 06-3624
LOG OF BORING NO. R-25B

DATE STARTED: 4/10/07 DRILLING METHOD: Destructive Drilling, no samples. NOTES: Boring R-25B info was taken
from R-25 because this well
has no recovered cuttings;
used destructive drilling to
advance.

DATE COMPLETED: 4/12/07
FIELD GEOLOGIST: JLO
CHECKED BY: JLO/JLO
DRILLING CO.: Aquadrill DRILLER: Jay Josyln HELPER: A. Meyer RIG: Mobil 57 ORV
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3-5
6

(11)

3-5
7

(12)

4-4
5

(9)

18"

18"

18"

18"

18"

18"

CLAYEY SILT, very low plasticity, MnO staining, 5% sand, trace
gravel, trace FeO staining, dark yellowish brown (10YR 4/2) with trace
dark yellowish orange (10YR 6/6), stiff.

As above except very stiff.

7.0'

SILTY CLAY, medium plasticity, medium stiff, sand decreasing with
depth.

As above except very stiff.

12.0'

SILTY CLAY, highly plastic, very stiff, pale yellowish brown (10YR 6/
2).

As above except hard.

ml

cl

cl

cl

ch

ch

PPT= 1.5 tsf

PPT= 3.0 tsf

PPT= 1.0 tsf

PPT= 3.5 tsf

PPT= 3.5 tsf

PPT= 4.5 tsf

Ameren Callaway PROJECT NO. 06-3624
LOG OF BORING NO. R-26

DATE STARTED: 2/20/07 DRILLING METHOD: Mud Rotary, 2.5'-SPT 0.0-45.8'
Wireline Core, NQ Dual Tube 45.0-84.8'

NOTES:
DATE COMPLETED: 3/4/07
FIELD GEOLOGIST: JLH
CHECKED BY: JLO/JLO
DRILLING CO.: Terracon

Aquadrill
DRILLER: C. VanVactor

Jay Josyln
HELPER: R. Duffield

A. Meyer
RIG: CME 75 Truck

Mobil 57 ORV
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18"
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18"

As above except very stiff, with mottled MnO.

As above with mottled FeO (20%), trace MnO, trace granules.

As above except yellowish gray (5Y 7/2), very little FeO, trace MnO.

As above except hard.

As above except dark yellowish orange (10YR 6/6) with mottled
yellowish gray (5Y 7/2).

ch

ch

ch

ch

ch

ch

ch

PPT= 2.5 tsf

PPT= 3.0 tsf

PPT= 3.0 tsf

PPT= 3.5 tsf

PPT= 3.25 tsf

PPT= 4.5 tsf

PPT= 4.25 tsf

Ameren Callaway PROJECT NO. 06-3624
LOG OF BORING NO. R-26

DATE STARTED: 2/20/07 DRILLING METHOD: Mud Rotary, 2.5'-SPT 0.0-45.8'
Wireline Core, NQ Dual Tube 45.0-84.8'

NOTES:
DATE COMPLETED: 3/4/07
FIELD GEOLOGIST: JLH
CHECKED BY: JLO/JLO
DRILLING CO.: Terracon

Aquadrill
DRILLER: C. VanVactor

Jay Josyln
HELPER: R. Duffield

A. Meyer
RIG: CME 75 Truck

Mobil 57 ORV
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R-1
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(44)

30-50/4
(50)

100%

(0%)

18"

18"

18"
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5.0'

As above except very stiff, decreasing MnO.

As above with increasing sand with depth.

39.5'
42.5'- 73.3' GRAYDON CHERT CONGLOMERATE, increasing sand
(20-25%), increasing chert gravels, mudstone is friable with mottled
very dusky red (10R 2/2).

CHERT CONGLOMERATE, Chert in a mudstone matrix, chert
fragments are angular, intensely weathered, intensely fractured,
pitted (locally), oolitic, fossiliferous, very hard, range in size from
cobble to boulders (40% boulders), very pale orange (10YR 8/2),
grayish orange (10YR 7/4), mottled dark yellowish orange (10YR 6/6),
and trace pale red (10R 6/2), matrix is mostly clay with some silt and
trace sands, moderately to well consolidated, soft to moderately soft,
grayish red (5R 4/2) and very pale orange (10YR 8/2) with trace dark
yellowish orange (10YR 6/6), sample is 80% chert fragments and
20% matrix, moderate FeO, does not effervesce.

ch

ch

ch

PPT= 3.5 tsf

PPT= 3.5 tsf

PPT= 3.5 tsf

PPT= 3.75 tsf

Ameren Callaway PROJECT NO. 06-3624
LOG OF BORING NO. R-26

DATE STARTED: 2/20/07 DRILLING METHOD: Mud Rotary, 2.5'-SPT 0.0-45.8'
Wireline Core, NQ Dual Tube 45.0-84.8'

NOTES:
DATE COMPLETED: 3/4/07
FIELD GEOLOGIST: JLH
CHECKED BY: JLO/JLO
DRILLING CO.: Terracon

Aquadrill
DRILLER: C. VanVactor

Jay Josyln
HELPER: R. Duffield

A. Meyer
RIG: CME 75 Truck

Mobil 57 ORV
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65
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R-2

R-3

92%

(0%)

93%

(0%)

9.0'

9.3'

Chert fragments are very angular, ranging from pebble to cobble to
boulder, very intensely weathered, very intensely fractured, dense
population of crinoid stems locally, highly weathered zones are
moderate yellowish brown (10YR 5/4) and moderate brown (5YR 4/4).

Ameren Callaway PROJECT NO. 06-3624
LOG OF BORING NO. R-26

DATE STARTED: 2/20/07 DRILLING METHOD: Mud Rotary, 2.5'-SPT 0.0-45.8'
Wireline Core, NQ Dual Tube 45.0-84.8'

NOTES:
DATE COMPLETED: 3/4/07
FIELD GEOLOGIST: JLH
CHECKED BY: JLO/JLO
DRILLING CO.: Terracon

Aquadrill
DRILLER: C. VanVactor

Jay Josyln
HELPER: R. Duffield

A. Meyer
RIG: CME 75 Truck

Mobil 57 ORV
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72.5

75
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80

82.5

85

778.5

772.4
772.1
771.9
771.8

770.1

769.5

767.0

R-4

R-5

100%

(0%)

100%

(95%)

5.0'

10.0'

73.3'
73.3'- 81.7' BURLINGTON FORMATION- LIMESTONE, moderately
weathered, moderately fractured, hard, pale yellowish brown (10YR 6/
2) to pale brown (5YR 5/2), fresh sample is highly effervescent,
shavings are violently effervescent, medium to coarse grained, thickly
bedded to massively bedded, argillaceous at top.

79.4'
79.4'-79.65' SANDY MUDSTONE layer, medium bedded, moderately
soft to moderately hard, yellowish gray (5Y 7/2).

79.7'

79.65'-79.9' LIMESTONE as described above.

79.9'

79.9'-80.0' SANDY MUDSTONE layer as described above.

80.0'

81.7'
81.7'-82.3' BUSHBERG FORMATION- SILTY SAND, medium to
thickly bedded, medium to coarse grained, moderately soft to
moderately hard, yellowish gray (5Y 7/2) to pale olive (10Y 6/2).

82.3'

82.3'- 84.8' SNYDER CREEK FORMATION- CALCAREOUS SHALE,
moderately hard to hard, massive, moderately weathered, not
fractured, trace MnO, fine to medium grained, fresh sample readily
effervesces, shavings violently effervescent, dark yellowish orange
(10YR 6/6) to moderate yellowish brown (10YR 5/4).

BOTTOM OF BORING 84.8'

Ameren Callaway PROJECT NO. 06-3624
LOG OF BORING NO. R-26

DATE STARTED: 2/20/07 DRILLING METHOD: Mud Rotary, 2.5'-SPT 0.0-45.8'
Wireline Core, NQ Dual Tube 45.0-84.8'

NOTES:
DATE COMPLETED: 3/4/07
FIELD GEOLOGIST: JLH
CHECKED BY: JLO/JLO
DRILLING CO.: Terracon

Aquadrill
DRILLER: C. VanVactor

Jay Josyln
HELPER: R. Duffield

A. Meyer
RIG: CME 75 Truck

Mobil 57 ORV
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18"

18"

18"

18"

18"

18"

0.5'

CLAY, light olive gray (5Y 5/2), little silt, medium to high plasticity,
medium stiff, FeO staining.

As above except light olive gray (5Y 6/1).

As above except high plasticity, no silt, very stiff.

Same as above.

As above with little sand.

Same as above.

ch

ch

ch

ch

ch

ch

PPT= 1.25 tsf

PPT= 1.25 tsf

PPT= 2.25 tsf

PPT= 2.75 tsf

PPT= 2.0 tsf

PPT= 2.0 tsf

Ameren Callaway PROJECT NO. 06-3624
LOG OF BORING NO. R-27

DATE STARTED: 2/12/07 DRILLING METHOD: Mud Rotary, 2.5'-SPT 0.0-33.5'
Wireline Core, NQ Dual Tube 33.5-90.0'

NOTES:
DATE COMPLETED: 2/20/07
FIELD GEOLOGIST: JLO
CHECKED BY: JLO/JLO
DRILLING CO.: Terracon DRILLER: K. Kempton HELPER: T. Duncan RIG: CME 750 ATV
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18"
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CLAY, high plasticity, light olive gray (5Y 6/1) mottled with dark
yellowish orange (10YR 6/6), little sand, very stiff, with MnO.

As above except little chert fragments (angular).

As above except hard, increasing amount of angular chert fragments
with depth.

Same as above.

Same as above.

Same as above.

32.0'
32.0-75.1', GRAYDON CHERT CONGLOMERATE, sand, little clay,
dark yellowish brown (10YR 6/6) and light gray (N7), angular gravel,
medium loose (non-cohesive).

33.5'
33.5-75.1' CHERT CONGLOMERATE, mudstone, very pale orange
(10YR 8/2), very soft to soft, does not effervesce, severe weathering,
closely fractured.

ch

ch

ch

ch

ch

ch

sc

PPT= 3.5 tsf

PPT= 3.5 tsf

PPT= 4.5 tsf

PPT= 4.0 tsf

PPT= 4.25 tsf

PPT= 4.5 tsf

PPT= NA

Ameren Callaway PROJECT NO. 06-3624
LOG OF BORING NO. R-27

DATE STARTED: 2/12/07 DRILLING METHOD: Mud Rotary, 2.5'-SPT 0.0-33.5'
Wireline Core, NQ Dual Tube 33.5-90.0'

NOTES:
DATE COMPLETED: 2/20/07
FIELD GEOLOGIST: JLO
CHECKED BY: JLO/JLO
DRILLING CO.: Terracon DRILLER: K. Kempton HELPER: T. Duncan RIG: CME 750 ATV
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100%
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91%
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65%
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5.0'

5.0'

4.0'

1.7'

As above except color becomes grayish red purple (5RP 4/2).

CHERT CONGLOMERATE, unconsolidated, chert is very pale
orange (10YR 8/2) and pale yellowish brown (10YR 6/2), pitted, vugs,
areas of intense fracture, clays seams, clay is yellowish gray (5Y 8/1),
low plasticity, does not effervesce, angular chert pieces in matrix.

Ameren Callaway PROJECT NO. 06-3624
LOG OF BORING NO. R-27

DATE STARTED: 2/12/07 DRILLING METHOD: Mud Rotary, 2.5'-SPT 0.0-33.5'
Wireline Core, NQ Dual Tube 33.5-90.0'

NOTES:
DATE COMPLETED: 2/20/07
FIELD GEOLOGIST: JLO
CHECKED BY: JLO/JLO
DRILLING CO.: Terracon DRILLER: K. Kempton HELPER: T. Duncan RIG: CME 750 ATV
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R-6

R-7

R-8

R-9

R-10

R-11
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100%

(0%)

100%

(0%)

65%

(0%)

87%

(0%)

67%

(0%)

100%

(0%)

28%

(0%)

0.3'

2.6'

1.3'

2.6'

2.4'

1.4'

1.4'

54.8'-57.9' CHERT CONGLOMERATE, chert is hard, clay color
change to grayish red (5R 4/2) and light greenish gray (5GY 8/1),
then back to 90-95% chert, pitted, clay seams (as above).

Poor recovery- red mud circulation but
only chert recovered.

Ameren Callaway PROJECT NO. 06-3624
LOG OF BORING NO. R-27

DATE STARTED: 2/12/07 DRILLING METHOD: Mud Rotary, 2.5'-SPT 0.0-33.5'
Wireline Core, NQ Dual Tube 33.5-90.0'

NOTES:
DATE COMPLETED: 2/20/07
FIELD GEOLOGIST: JLO
CHECKED BY: JLO/JLO
DRILLING CO.: Terracon DRILLER: K. Kempton HELPER: T. Duncan RIG: CME 750 ATV
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34%

(0%)

76%

(56%)

100%

(100%)

1.7'

3.8'

5.0'

75.1'
75.1'-76.3' BUSHBERG FORMATION- SANDSTONE, fine to medium
grained, well rounded, medium soft to medium hard, massive
bedding, intensely fractured, yellowish gray (5Y 6/1) to dark greenish
yellow (10Y 6/6), slightly effervescent, crushed at basal contact, FeO
staining, gradational basal contact.

76.3'

76.3'-90.0' SNYDER CREEK FORMATION- LIMESTONE, grayish
orange (10YR 7/4) to pale yellowish orange (10YR 8/6), medium
hard, massive bedding, slight weathering, some calcite inclusions
(highly effervescent), limestone is also highly effervescent, vug at
77.3' with calcite infilling, trace sand, no visible fossils, grades into
mudstone. 78.5'

80.5' Color change to light greenish gray (5G 8/1), few healed hairline
fractures.

84.9'-90.0' CALCAREOUS MUDSTONE, soft to medium soft, grayish
red (5R 4/2), massive bedding, fresh to slight weathering, highly
effervescent.

Most breaks mechanical.

All fractures are mechanical.
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87.5

90

92.5

95

97.5

100

102.5

754.0

R-16
100%

(96%)
5.0'

BOTTOM OF BORING 90'
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0

2.5

5

7.5

10

12.5

15

840.0

837.0

S-1

S-2

S-3

S-4

S-5

S-6

S-7

S-8

S-9

S-10

S-11

4-3
4

(7)

3-5
6

(11)

3-5
6

(11)

3-5
5

(10)

3-4
6

(10)

3-3
6

(9)

4-4
4

(8)

3-3
5

(8)

3-3
4

(7)

3-4
5

(9)

3-4
5

(9)

18"

16"

18"

12"

18"

13"

18"

18"

18"

18"

18"

SILTY CLAY, mottled dark yellowish orange (10 YR 6/6) and pale
yellowish brown (10 YR 6/2), trace manganese staining, moderate
plasticity, stiff to very stiff, does not effervesce.

Same as above.

4.0'
As above except becoming moderately to highly plastic.

Same as above.

7.0'
CLAY as above except with sparse silt.

Same as above.

As above except trace fine to medium sand, highly plastic.

cl

cl

ch

ch

ch

ch

ch

ch

ch

ch

ch

PPT=2.0 tsf

PPT=2.5 tsf

PPT=3.0 tsf

PPT=1.5 tsf

PPT=1.0 tsf

PPT=2.0 tsf

PPT=3.0 tsf

PPT=2.75 tsf

PPT=2.75 tsf

PPT=2.75 tsf

PPT=3.0 tsf
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17.5

20

22.5

25

27.5

30

32.5

824.7

822.5

809.5

S-12

S-13

S-14

S-15

S-16

S-17

S-18

S-19

S-20

S-21

S-22

4-5
5

(10)

2-2
3

(5)

4-4
7

(11)

6-6
10

(16)

5-6
9

(15)

5-6
10

(16)

6-6
10

(16)

5-6
9

(15)

5-6
10

(16)

50/4
(50)

33-50/6
(50)

18"

18"

18"

18"

18"

18"

18"

18"

18"

4"

As above with increasing sand (trace to sparse) with depth.

19.3'
19.3-21.1', SANDY CLAY, clay as above with 40% sand.

21.5'
As above except with only trace fine sand, trace gravel, MnO staining
FeO staining.

As above except hard

SILTY CLAY, mottled dark yellowish orange (10YR 6/6) and pale
yellowish brown (10R 6/2), very stiff, highly plastic, trace fine to
coarse sand, rounded to angular, does not effervesce.

At 32.0', sample includes chert fragments.

34.5'

ch

ch

ch

ch

ch

ch

ch

ch

ch

ch

ch

PPT=3.5 tsf

PPT=0.5 tsf

PPT=3.5 tsf

PPT=4.0 tsf

PPT=4.5 tsf

PPT=4.0 tsf

PPT=4.5 tsf

PPT=4.0 tsf

PPT=4.0 tsf

PPT=3.75 tsf

PPT=4.0 tsf
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35

37.5

40

42.5

45

47.5

50

804.8

R-1

R-2

88%

(0%)

55%

(0%)

5.3'

5.5'

34.5-65.75', GRAYDON CHERT CONGLOMERATE, mostly
consolidated MUDSTONE, very pale orange (10YR 8/2) with mottled
pale red purple (5RP 6/2) to grayish purple (5R4/2), moderately
weathered, very stiff to hard, not plastic, few small (>10mm) pebbles
(<5%).

37.6-39.2', MUDSTONE, moderately consolidated, friable, low  dry
strength, decresase in sand content, chert cobbles (0.3-0.4' diam.) at
39.0' and 40.1', intensely weathered, pitted with few small (>5mm)
vugs, mottled yellowish gray (5Y 7/2) and grayish yellow (5Y 8/4) with
local zones of dark yellowish orange (10YR 6/6). 39.2'
39.2-50.0', CHERT CONGLOMERATE, very intensely weathered,
very hard, does not effervesce, slightly vuggy, moderately pitted,
trace MnO, moderate FeO, chert is moderately to intensely fractured,
very pale orange (10YR 8/2), grayish yellow (5Y 8/4), grayish brown
(5YR 3/2), mudstone matrix as described above, 80-85% chert, 15-
20% matrix.

50.0-65.75', CHERT CONGLOMERATE, chert is very hard,
moderately to intensely weathered, sizes ranging from pebble to
cobble and boulders (dominantly cobbles), pitted, moderately
fractured, fragments are angular, trace MnO and moderate amounts
of FeO, very pale orange (10YR 8/2), grayish orange (10YR 7/4) and
mottled dark yellowish orange (10YR 6/6), mudstone matrix is mostly
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52.5

55

57.5

60

62.5

65

67.5

778.3

775.6

R-3

R-4

R-5

R-6

60%

(0%)

50%

(0%)

74%

(0%)

98%

(60%)

3.0'

2.5'

3.7'

4.9'

clayey silt with trace (<5%) sand, well consolidated yet friable, non-
plastic, has low dry strength, stiff to very stiff, trace MnO, significant
FeO, yellowish gray (5Y 7/2) with mottled grayish orange (10YR 7/4)
and grayish red purple (5RP 4/2) with mottled grayish orange (5Y 7/
2), moderately to intensely weathered.

65.75'
65.75-70.0', BURLINGTON FORMATION - LIMESTONE, massive,
moderately fractured, moderately weathered with zones of intense
weathering, hard, medium to coarse grained, pale yellowish brown
(10YR 6/2) and light gray (N8), fresh sample readily effervescent,
shavings are highly effervescent.

68.4'
68.4-70.0', MUDSTONE, medium bedded, stiff to very stiff,
calcareous, yellowish gray (5Y 7/2) to grayish yellow (5Y 3/4).

Subhorizontal fracture at 66.45', not
healed, abundant euhedral crystalline
calcite - 3 mm thick zone of
mineralization.
Stylolite at 66.5', mostly healed, 2 mm
thick.
Stylolite at 67.13', completely healed,
1 mm thick.

10° fracture at 69.2', irregular, rough to
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70

72.5

75

77.5

80

82.5

85

774.0

772.5

764.6

R-7

R-8

98%

(86%)

100%

(100%)

9.8'

10.0'

70.0'
70.0-71.5', BUSHBERG FORMATION - SANDSTONE, intensely
weathered, moderately to intensely fractured, coarse grained, friable,
medium soft to medium hard, rip-up clasts from 71.5-72.2'.

71.5'
71.5-102.75', SNYDER CREEK FORMATION - LIMESTONE, hard,
dark yellowish orange (10YR 6/6) to pale yellowish brown (10YR 6/2),
fresh sample, readily effervesces, shavings very effervescent, fine
grained, trace MnO.

79.4'
79.4-81.6', CALCAREOUS SHALE, yellowish gray (5Y 7/2) to pale
olive (10Y 6/2), hard, medium bedding, shavings readily effervesce,
fresh sample slightly to moderately effervescent.

81.6-90.5', Color change to grayish red purple (5RP 4/2) with few
zones of mottled grayish orange (10YR 3/4), highly effervescent,
massive, very slighly weathered if at all, very slighly fractured.

stepped, calcite crystals at 70 ft.
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87.5

90

92.5

95

97.5

100

102.5

750.2
749.9

741.2

R-9

R-10

100%

(100%)

100%

(96%)

5.0'

10.0'

90.5-93.8', As above except dark gray (N3), massive.

93.8'
93.8-94.1', ARGILLACEOUS LIMESTONE with gradational, diffuse
bedding planes, very effervescent.

94.1'

94.1-102.75', CALCAREOUS SHALE, same as 90.5-93.8'.

102.8'
102.75-144.0', CALLAWAY FORMATION - LIMESTONE, very light
gray (N8) to light gray (N7), hard to very hard, highly effervescent,
bioturbated, abundant stylolites (healed and mostly healed), massive,
little to no weathering, very slightly fractured, medium to coarse
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105

107.5

110

112.5

115

117.5

120

R-11

R-12

97%

(93.5%)

100%

(98%)

9.7'

10.0'

grained, stiff mudstone at basal contact.

Color change at 115.0' to medium light gray (N6) to medium gray
(N5), with yellowish gray (5Y 6/1) mottled zones, bioturbation
increasing with depth, brachiopods becoming less abundant.

Color change at 119.55' to medium dark gray (N4).

Stylolites, completely healed, at
112.0', 112.1', 112.4', 112.9', 113.6',
and 114.5', very thin.
Abundant fossils 112.3-115.0',  minor
bioturbation.

Large (2.5" x 1.5") vug 113.7-113.95',
filled with euhedral calcite crystals and
trace pyrite.

Stylolite, very thin to thin, open, not
healed at 115.0'.

Stylolites, very thin to thin, healed to
mostly healed, at 116.1', 116.3', 116.8,
and 116.9'.

118.7-119.55', Crinoids (?) up to 0.1'
diam., very effervescent.

Stylolite, healed, thin, with MnO on
surface at 119.55'.
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122.5

125

127.5

130

132.5

135

137.5

R-13
100%

(100%)
10.0'

Healed fracture 126.2-128.1', subvertical, partially healed to open,
rough to stepped, brachiopods increasing with depth, crinoids
decreasing.

Fracture at 129.6', subhorizontal, not planar, moderately rough to
rough, moderately thin, open.

Stylolite at 123.3', thin to moderately
thin, healed with hard black
mineralization (MnO?).

Abundant crinoids 124.4-124.45'.

Stylolite at 124.85', healed (MnO),
moderately thin to thin.

Abundant crinoid stems 137.5-138.5'
also few corals or sponges(?).
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140

142.5

145

147.5

150

152.5

155

700.0

696.8
696.5

693.5
693.3

688.6
688.2

R-14

R-15

100%

(100%)

100%

(86%)

10.0'

10.0'

143.75-144.0', Limestone slightly coarser grained than above and
pitted.

144.0'

144.0-161.1', COTTER-JEFERSON CITY FORMATION -
DOLOMITE, very hard,  fine grained, massive, slightly effervescent,
very slightly fractured, with very thinly bedded shale, 0.6' thick, pale
bluish green (5BG 7/2) to grayish blue green (5BG 5/2), hard to very
hard.

147.2'
147.2-147.5', SANDSTONE, light gray (N7), hard, medium bedded.147.5'
147.5-150.45', DOLOMITE, with interbedded green shale, same as
144.0-147.2'.

150.5'
150.45-150.7', SANDSTONE, same as 147.2-147.5'. 150.7'

150.7-155.4', DOLOMITE and SHALE, as above.

155.4'
155.4-155.75', SANDSTONE, light gray (N7), hard, well-rounded
quartz grains, calcareous-cemented.

155.8'

Fossil (coral?) at 139.45',
approximately 1. 5 cm in diameter.

Possible turbidite sequence 147.2-
155.4'.
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157.5

160

162.5

165

167.5

170

172.5

683.5

R-16
100%

(95%)
5.0'

155.75-156.1', DOLOMITE, intensely pitted, with small rip-up clasts of
green shale.
156.1-160.5', DOLOMITE, very hard, slightly effervescent, with
moderately frequent shale partings and less frequent shale laminae.

BOTTOM OF BORING 160.5'
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0

2.5

5

7.5

10

12.5

15

840.1

837.1

SILTY CLAY, mottled dark yellowish orange (10YR 6/6) and pale
yellowish brown (10YR 6/2), trace manganese staining, moderate
plasticity, stiff to very stiff, does not effervesce.

Same as above.

4.0'
As above except becoming moderately to highly plastic.

Same as above.

7.0'
CLAY as above except with sparse silt.

Same as above.

As above except trace fine to medium sand, highly plastic.

cl

cl

ch

ch

ch

ch

ch

ch
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17.5

20

22.5

25

27.5

30

32.5

824.8

822.6

809.6

As above with increasing sand (trace to sparse) with depth.

19.3'
19.3-21.1', SANDY CLAY, clay as above with 40% sand.

21.5'
As above except with only trace fine sand, trace gravel, MnO staining
FeO staining.

As above except hard.

SILTY CLAY, mottled dark yellowish orange (10YR 6/6) and pale
yellowish brown (10R 6/2), very stiff, highly plastic, trace fine to
coarse sand, rounded to angular, does not effervesce.

At 32.0', sample includes chert fragments.

34.5'

ch

ch

ch

ch

ch
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35

37.5

40

42.5

45

47.5

50

804.9

34.5-65.75', GRAYDON CHERT CONGLOMERATE, mostly
consolidated MUDSTONE, very pale orange (10YR 8/2) with mottled
pale red purple (5RP 6/2) to grayish purple (5R4/2), moderately
weathered, very stiff to hard, not plastic, few small (>10mm) pebbles
(<5%).

37.6-39.2', MUDSTONE, moderately consolidated, friable, low  dry
strength, decresase in sand content, chert cobbles (0.3-0.4' diam.) at
39.0' and 40.1', intensely weathered, pitted with few small (>5mm)
vugs, mottled yellowish gray (5Y 7/2) and grayish yellow (5Y 8/4) with
local zones of dark yellowish orange (10YR 6/6). 39.2'
39.2-50.0', CHERT CONGLOMERATE, very intensely weathered,
very hard, does not effervesce, slightly vuggy, moderately pitted,
trace MnO, moderate FeO, chert is moderately to intensely fractured,
very pale orange (10YR 8/2), grayish yellow (5Y 8/4), grayish brown
(5YR 3/2), mudstone matrix as described above, 80-85% chert, 15-
20% matrix.

50.0-65.75', CHERT CONGLOMERATE, chert is very hard,
moderately to intensely weathered, sizes ranging from pebble to
cobble and boulders (dominantly cobbles), pitted, moderately
fractured, fragments are angular, trace MnO and moderate amounts
of FeO, very pale orange (10YR 8/2), grayish orange (10YR 7/4) and
mottled dark yellowish orange (10YR 6/6), mudstone matrix is mostly

Ameren Callaway PROJECT NO. 06-3624
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DATE STARTED: 4/10/07 DRILLING METHOD: Destructive Drilling- no samples. NOTES: Boring R-28B info was taken
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52.5

55

57.5

60

62.5

65

67.5

778.3

775.7

clayey silt with trace (<5%) sand, well consolidated yet friable, non-
plastic, has low dry strength, stiff to very stiff, trace MnO, significant
FeO, yellowish gray (5Y 7/2) with mottled grayish orange (10YR 7/4)
and grayish red purple (5RP 4/2) with mottled grayish orange (5Y 7/
2), moderately to intensely weathered.

65.75'
65.75-70.0', BURLINGTON FORMATION - LIMESTONE, massive,
moderately fractured, moderately weathered with zones of intense
weathering, hard, medium to coarse grained, pale yellowish brown
(10YR 6/2) and light gray (N8), Fresh sample readily effervescent,
shavings are highly effervescent.

68.4'
68.4-70.0', MUDSTONE, medium bedded, stiff to very stiff,
calcareous, yellowish gray (5Y 7/2) to grayish yellow (5Y 3/4).

Subhorizontal fracture at 66.45', not
healed, abundant euhedral crystalline
calcite - 3 mm thick zone of
mineralization.
Stylolite at 66.5', mostly healed, 2 mm
thick.
Stylolite at 67.13', completely healed,
1 mm thick.

10° fracture at 69.2', irregular, rough to
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70

72.5

75

77.5

80

82.5

85

774.1

772.6

764.7

70.0'
70.0-71.5', BUSHBERG FORMATION - SANDSTONE, intensely
weathered, moderately to intensely fractured, coarse grained, friable,
medium soft to medium hard, rip-up clasts from 71.5-72.2'.

71.5'
71.5-102.75', SNYDER CREEK FORMATION - LIMESTONE, hard,
dark yellowish orange (10YR 6/6) to pale yellowish brown (10YR 6/2),
fresh sample, readily effervesces, shavings very effervescent, fine
grained, trace MnO.

79.4'
79.4-81.6', CALCAREOUS SHALE, yellowish gray (5Y 7/2) to pale
olive (10Y 6/2), hard, medium bedding, shavings readily effervesce,
fresh sample slightly to moderately effervescent.

81.6-90.5', Color change to grayish red purple (5RP 4/2) with few
zones of mottled grayish orange (10YR 3/4), highly effervescent,
massive, very slighly weahered if at all, very slighly fractured.

stepped, calcite crystals at 70 ft.
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from R-28 because this well
has no recovered cuttings;
used destructive drilling to
advance.

DATE COMPLETED: 4/12/07
FIELD GEOLOGIST: JLH
CHECKED BY: DHC/JLO
DRILLING CO.: Aquadrill DRILLER: D.Auld HELPER: D.Case RIG: Mobil B-57 ORV

E
LE

V
A

TI
O

N
(F

E
E

T 
M

S
L)

D
E

P
TH

(F
E

E
T)

S
A

M
P

LE
 N

O
.

O
R

 R
U

N
 N

O
.

B
LO

W
S

/6
" &

 (N
)

O
R

 %
R

E
C

 &
 (%

R
Q

D
)

R
E

C
O

V
E

R
Y

 (I
N

 O
R

 F
T)

P
R

O
FI

LE

DESCRIPTION

COORDINATES
N 1067991.641      E 1844292.187

SURFACE EL: 844.08

U
S

C
S

 S
Y

M
B

O
L

REMARKS

BORING NO. R-28B
SHEET 5 OF 10



87.5

90

92.5

95

97.5

100

102.5
741.3

90.5-93.8', As above except dark gray (N3), massive.

93.8-94.1', ARGILLACEOUS LIMESTONE with gradational, diffuse
bedding planes, very effervescent.
94.1-102.75', CALCAREOUS SHALE, same as 90.5-93.8'.

102.8'
102.75-144.0', CALLAWAY FORMATION - LIMESTONE, very light
gray (N8) to light gray (N7), hard to very hard, highly effervescent,
bioturbated, abundant stylolites (healed and mostly healed), massive,
little to no weathering, very slightly fractured, medium to coarse
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105

107.5

110

112.5

115

117.5

120

grained, stiff mudstone at basal contact.

Color change at 115.0' to medium light gray (N6) to medium gray
(N5), with yellowish gray (5Y 6/1) mottled zones, bioturbation
increasing with depth, brachiopods becoming less abundant.

Color change at 119.55' to medium dark gray (N4).

Stylolites, completely healed, at
112.0', 112.1', 112.4', 112.9', 113.6',
and 114.5', very thin.
Abundant fossils 112.3-115.0',  minor
bioturbation.

Large (2.5" x 1.5") vug 113.7-113.95',
filled with euhedral calcite crystals and
trace pyrite.

Stylolite, very thin to thin, open, not
healed at 115.0'.

Stylolites, very thin to thin, healed to
mostly healed, at 116.1', 116.3', 116.8,
and 116.9'.

118.7-119.55', Crinoids (?) up to 0.1'
diam., very effervescent

Stylolite, healed, thin, with MnO on
surface at 119.55'.
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122.5

125

127.5

130

132.5

135

137.5

Healed fracture 126.2-128.1', subvertical, partially healed to open,
rough to stepped, brachiopods increasing with depth, crinoids
decreasing.

Fracture at 129.6', subhorizontal, not planar, moderately rough to
rough, moderately thin, open.

Stylolite at 123.3', thin to moderately
thin, healed with hard black
mineralization (MnO?).

Abundant crinoids 124.4-124.45'.

Stylolite at 124.85', healed (MnO),
moderately thin to thin.

Abundant crinoid stems 137.5-138.5'
also few corals or sponges(?).
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140

142.5

145

147.5

150

152.5

155

700.1

696.9
696.6

693.6
693.4

688.7
688.3

143.75-144.0', Limestone slightly coarser grained than above and
pitted.

144.0'

144.0-161.1', COTTER-JEFERSON CITY FORMATION -
DOLOMITE, very hard, fine grained, massive, slightly effervescent,
very slightly fractured, with very thinly bedded shale, 0.6' thick, pale
bluish green (5BG 7/2) to grayish blue green (5BG 5/2), hard to very
hard.

147.2'
147.2-147.5', SANDSTONE, light gray (N7), hard, medium bedded.147.5'
147.5-150.45', DOLOMITE, with interbedded green shale, same as
144.0-147.2'.

150.5'
150.45-150.7', SANDSTONE, same as 147.2-147.5'. 150.7'

150.7-155.4', DOLOMITE and SHALE, as above.

155.4'
155.4-155.75', SANDSTONE, light gray (N7), hard, well-rounded
quartz grains, calcareous cemented.

155.8'

Fossil (coral?) at 139.45',
approximately 1. 5 cm in diameter.

Possible turbidite sequence 147.2-
155.4'.
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157.5

160

162.5

165

167.5

170

172.5

683.6

155.75-156.1', DOLOMITE, intensely pitted, with small rip-up clasts of
green shale.
156.1-160.5', DOLOMITE, very hard, slightly effervescent, with
moderately frequent shale partings and less frequent shale laminae.

BOTTOM OF BORING 160.5'

Ameren Callaway PROJECT NO. 06-3624
LOG OF BORING NO. R-28B

DATE STARTED: 4/10/07 DRILLING METHOD: Destructive Drilling- no samples. NOTES: Boring R-28B info was taken
from R-28 because this well
has no recovered cuttings;
used destructive drilling to
advance.

DATE COMPLETED: 4/12/07
FIELD GEOLOGIST: JLH
CHECKED BY: DHC/JLO
DRILLING CO.: Aquadrill DRILLER: D.Auld HELPER: D.Case RIG: Mobil B-57 ORV
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S-1

S-2

S-3
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S-5

S-6

S-7

S-8

S-9

S-10

2-3
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(7)

3-5
7

(12)

3-5
6

(11)

2-3
4

(7)

2-4
5

(9)

2-4
6

(10)

3-3
4

(7)

3-4
6

(10)

3-4
5

(9)

2-3
5

(8)

3-3
4

15"

18"

18"

18"

18"

17"

18"

18"

18"

18"

0.5'

SILTY CLAY, pale yellowish brown (10YR 6/2) and light brown (5YR
5/6), varigated, stiff, low to moderate plasticity, moist to wet.

As above except very stiff.

6.0'
SILTY CLAY, medium light gray (N6) and dark yellowish orange
(10YR 6/6), high plasticity, very stiff.

SILTY CLAY, light olive gray (5Y 6/1), very stiff, high plasticity,
unctious, moist.

As above with grayish orange (10YR 7/4) mottling, trace very fine
sand.

Same as above.

SILTY CLAY, light olive gray (5Y 6/1) with moderate yellowish brown
(10YR 5/4) mottling, very stiff, high plasticity, moist.

Same as above.

cl

cl

cl

ch

ch

ch

ch

ch

ch

ch

ch

PPT= 1.75 tsf

PPT= 2.75 tsf

PPT= 3.5 tsf

PPT= 2.0 tsf

PPT= 2.0 tsf

PPT= 3.0 tsf

PPT= 3.5 tsf

PPT= 3.75 tsf

PPT= 3.25 tsf

PPT= 3.5 tsf

PPT= 2.75 tsf

Ameren Callaway PROJECT NO. 06-3624
LOG OF BORING NO. R-29

DATE STARTED: 3/14/07 DRILLING METHOD: Mud Rotary, Continuous-SPT 0.0-38.2'
Wireline Core, NQ Dual Tube 38.0-75.0'

NOTES:
DATE COMPLETED: 3/16/07
FIELD GEOLOGIST: DHC/THC
CHECKED BY: JLO/JLO
DRILLING CO.: Terracon

Aquadrill
DRILLER: K. Kempton

D.Auld
HELPER: T. Duncan

A. Meyer
RIG: CME 750 ATV

Mobil 57 ORV
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17.5

20

22.5

25

27.5

30

32.5

S-11

S-12

S-13

S-14

S-15

S-16

S-17

S-18

S-19

S-20

S-21

S-22

(7)

3-4
6

(10)

3-4
6

(10)

4-5
6

(11)

3-5
7

(12)

3-5
6

(11)

3-4
6

(10)

3-5
6

(11)

3-4
6

(10)

4-4
6

(10)

3-5
7

(12)

4-5
8

(13)

16"

18"

18"

18"

18"

18"

18"

18"

18"

18"

15"

18"

SILTY CLAY, light olive gray (5Y 6/1), very stiff, high plasticity, some
black MnO.

Same as above.

Same as above.

Same as above.

As above with some grayish orange (10YR 7/4) mottling, occasional
chert fragments.

As above except mottling absent.

SILTY CLAY, pale yellowish brown (10YR 6/2) and dark yellowish
orange (10YR 6/6) mottled, very stiff, high plasticity, with black MnO
and some coarse sand-sized chert fragments.

SILTY CLAY, dark yellowish orange (10YR 6/6) to moderate yellowish
brown (10YR 5/4), hard, high plasticity, sandy with fine to medium
quartz sand and coarse sand to fine gravel sized chert fragments,
gradual color change to moderate reddish brown at 37.0'.

ch

ch

ch

ch

ch

ch

ch

ch

ch

ch

ch

ch

PPT= 3.25 tsf

PPT= 3.0 tsf

PPT= 3.5 tsf

PPT= 3.75 tsf

PPT= 3.25 tsf

PPT= 3.0 tsf

PPT= 3.25 tsf

PPT= 3.5 tsf

PPT= 3.75 tsf

PPT= 3.5 tsf

PPT= 4.25 tsf

PPT= 4.0 tsf

Ameren Callaway PROJECT NO. 06-3624
LOG OF BORING NO. R-29

DATE STARTED: 3/14/07 DRILLING METHOD: Mud Rotary, Continuous-SPT 0.0-38.2'
Wireline Core, NQ Dual Tube 38.0-75.0'

NOTES:
DATE COMPLETED: 3/16/07
FIELD GEOLOGIST: DHC/THC
CHECKED BY: JLO/JLO
DRILLING CO.: Terracon

Aquadrill
DRILLER: K. Kempton

D.Auld
HELPER: T. Duncan

A. Meyer
RIG: CME 750 ATV

Mobil 57 ORV
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35

37.5

40

42.5

45

47.5

50

811.8
811.3

807.9

798.8

S-23

S-24

S-25

R-1

R-2

R-3

5-6
8

(14)

5-6
14

(20)

11-50/2
(50)

100%

(0%)

100%

(0%)

100%

(0%)

18"

12"

6"

2.0'

5.0'

5.0'

37.0'
SANDSTONE, dark yellowish orange (10YR 6/6), fine to medium,
poorly sorted, subround to subangular, moderately hard, friable. 37.5'

37.5'-55.2' GRAYDON CHERT CONGLOMERATE, chert in clay
matrix, clay is grayish orange (10YR 8/2) to dark yellowish orange
(10YR 6/6), soft, sticky, slightly plastic, chert is very pale orange
(10YR 8/2) to pale yellowish brown (10YR 6/2), severely weathered,
with pits and vugs, severely fractured, common FeO.
39.0'-40.9' As above, clay is mostly dark reddish brown (10YR 3/4),
becoming more consolidated but still very soft, grading to semi-
consolidated MUDSTONE.

40.9'
40.9'-55.2' As above, semi-consolidated mudstone and chert
fragments, chert as described above, highly fractured, highly
fractured, angular, clay is mottled dark reddish brown (10R 3/4) and
very pale orange (10YR 8/2), dark reddish brown absent below 43.0',
trace MnO staining, trace crinoid stems, grades from 60% mudstone,
40% chert to 60% chert, 40% mudstone.

50.0'
Below 50.0' Mudstone grades to soft unconsolidated clay, trace MnO.

ch PPT= 4.25 tsf

chert fragments in top of spoon at
37.5'.

Ameren Callaway PROJECT NO. 06-3624
LOG OF BORING NO. R-29

DATE STARTED: 3/14/07 DRILLING METHOD: Mud Rotary, Continuous-SPT 0.0-38.2'
Wireline Core, NQ Dual Tube 38.0-75.0'

NOTES:
DATE COMPLETED: 3/16/07
FIELD GEOLOGIST: DHC/THC
CHECKED BY: JLO/JLO
DRILLING CO.: Terracon

Aquadrill
DRILLER: K. Kempton

D.Auld
HELPER: T. Duncan

A. Meyer
RIG: CME 750 ATV

Mobil 57 ORV
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52.5

55

57.5

60

62.5

65

67.5

793.6

785.1

781.9
781.8

R-4

R-5

R-6

R-7

100%

(0%)

100%

(20%)

100%

(64%)

100%

(92%)

5.0'

5.0'

5.0'

5.0'

Below 54.0' color of clay changes to pale reddish brown (10R 5/4)
and dark yellowish orange (10YR 6/6), trace chalcedonic chert.

55.2'
55.2'-63.7' BURLINGTON FORMATION- LIMESTONE in
MUDSTONE/ CLAY matrix, mudstone/clay unconsolidated and soft to
lightly consolidated, pale yellowish brown (10YR 6/2), pale reddish
brown (10R 5/4) and grayish red (10R 4/2), becoming only grayish
orange (10YR 7/4) below 56.7' chert absent, Limestone is pale
yellowish brown (10YR 6/2) to light gray (N7), medium hard, slightly
weathered, highly fractured, stong effervescence on fresh sample,
trace bioturbation, trace medium calcite grains, mudstone/clay matrix
decreases below 58.7'.

59.5'-62.0' LIMESTONE as above, trace fine stylolites, trace very thin
wispy clay filling on healed fractures, microcrystalline to
macrocrystalline.

62.6'-63.7' LIMESTONE in MUDSTONE matrix, as described from
55.2'-59.2'.

63.7'
63.7'-66.95' BUSHBERG FORMATION- SANDSTONE, dark
yellowish orange (10YR 6/6) with clay seams every 0.1', sandstone is
hard, FeO stained, moderately to severely weathered, does not
effervesce.
64.1'-66.9' SANDSTONE, very pale orange (10YR 8/2) to yellowish
gray (5Y 8/1), massive texture, fine grained, "clean", very hard,
unweathered to slightly weathered, does not efferevesce, becoming
increasingly FeO stained below 66. 2', increasing clay content below
66.2'.

66.9'
66.9'-66.95' soft Mudstone seam.

66.95'

66.95'-75.0' SNYDER CREEK FORMATION- ARGILLACEOUS
LIMESTONE, dark yellowish orange (10YR 6/6), medium hard,
slightly weathered, trace thin discontinuous sand laminae, thickly to
very thickly bedded, trace thin wispy clay seams.

Analytical sample of Bushberg
Formation taken.

Ameren Callaway PROJECT NO. 06-3624
LOG OF BORING NO. R-29

DATE STARTED: 3/14/07 DRILLING METHOD: Mud Rotary, Continuous-SPT 0.0-38.2'
Wireline Core, NQ Dual Tube 38.0-75.0'

NOTES:
DATE COMPLETED: 3/16/07
FIELD GEOLOGIST: DHC/THC
CHECKED BY: JLO/JLO
DRILLING CO.: Terracon

Aquadrill
DRILLER: K. Kempton

D.Auld
HELPER: T. Duncan

A. Meyer
RIG: CME 750 ATV
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70

72.5

75

77.5

80

82.5

85

773.8

R-8
100%

(100%)
5.0'

As above, decreasing clay seams, sand absent, medium soft, fresh
sample shows slight effervescence, shavings show stong to violent
effervescence, trace vugs with drusy calcite crystals.

BOTTOM OF BORING 75'

Ameren Callaway PROJECT NO. 06-3624
LOG OF BORING NO. R-29

DATE STARTED: 3/14/07 DRILLING METHOD: Mud Rotary, Continuous-SPT 0.0-38.2'
Wireline Core, NQ Dual Tube 38.0-75.0'

NOTES:
DATE COMPLETED: 3/16/07
FIELD GEOLOGIST: DHC/THC
CHECKED BY: JLO/JLO
DRILLING CO.: Terracon

Aquadrill
DRILLER: K. Kempton

D.Auld
HELPER: T. Duncan

A. Meyer
RIG: CME 750 ATV

Mobil 57 ORV
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2-4
7
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9

(14)
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7

(12)

3-5
7
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4-4
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(9)

3-4
6
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3-3
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6"

18"

16"

18"

18"

18"

18"

18"

18"

18"

Gravel fill, possibly from sewer line.

3.0'
CLAYEY SILT, moderate brown (5YR 3/4)  to moderate yellowish
brown (10YR 5/4), low to medium plasticity, trace MnO, stiff.

4.5'
SILTY CLAY, light olive gray (5Y 6/1) mottled with dark yellowish
orange (10YR 6/6), medium to high plasticity, trace MnO and FeO,
very stiff.

As above with Mno in veins (black), stiff.

As above except less silt, stiff to very stiff.

9.0'
CLAY, light olive gray (5Y 6/1), occasional mottle of dark yellowish
orange (10YR 6/6), high plasticity, hard, trace FeO.

As above with few white (N9) clay blebs, very stiff.

As above except hard, trace sand.

Same as above.

CLAY, dark yellowish orange (10YR 6/6) mottled with light olive gray
(5Y 6/1), trace silt and sand, high plasticity, trace MnO, very stiff.

As above except light olive gray (5Y 6/1) mottled with dark yellowish
orange (10YR 6/6).

ml

ch

ch

ch

ch

ch

ch

ch

ch

ch

PPT= 1.5 tsf

PPT= 2.75 tsf

PPT= 1.5 tsf

PPT= 2.0 tsf

PPT= 4.0 tsf

PPT= 2.75 tsf

PPT= 4.0 tsf

PPT= 4.0 tsf

PPT= 3.75 tsf

PPT= 3.0 tsf

Ameren Callaway PROJECT NO. 06-3624
LOG OF BORING NO. R-30

DATE STARTED: 3/19/07 DRILLING METHOD: Mud Rotary, Continuous-SPT 0.0-39.6'
Wireline Core, NQ Dual Tube 39.6-75.0'

NOTES:
DATE COMPLETED: 3/28/07
FIELD GEOLOGIST: JLO/DHC
CHECKED BY: JLO/JLO
DRILLING CO.: Terracon

Aquadrill
DRILLER: K. Kempton

D. Auld
HELPER: T. Duncan

A. Meyer
RIG: CME 750 ATV

Mobil B57 ATV
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20

22.5

25

27.5

30

32.5

S-11

S-12

S-13

S-14

S-15

S-16

S-17

S-18
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S-20

S-21

S-22

(8)

2-4
5

(9)

3-4
5

(9)

3-3
5

(8)

2-4
6

(10)

3-4
6

(10)

3-4
5

(9)

3-4
5

(9)

3-4
5

(9)

3-5
6

(11)

3-5
7

(12)

3-5
6

(11)

18"

18"

18"

18"

18"

18"

18"

18"

18"

18"

18"

18"

As above with increasing black Mno.

Same as above.

As above with very little mottling of dark yellowish orange (10YR 6/6).

As above with trace subrounded pebbles (quartz).

As above with trace limestone.

As above with trace angular potassium feldspar fragments.

CLAY, light olive gray (5Y 6/1), very little mottling of dark yellowish
orange (10YR 6/6), high plasticity, trace to some sand, trace MnO,
and white (N9) clay, very stiff.

As above with increased mottling of dark yellowish orange (10YR 6/
6), some sand, hard.

CLAY, with sand, dark yellowish orange (10YR 6/6) mottled with light
olive gray (5Y 6/1), some MnO, hard.

As above with trace limestone fragments (highly effervescent).

ch

ch

ch

ch

ch

ch

ch

ch

ch

ch

ch

ch

PPT= 2.75 tsf

PPT= 2.5 tsf

PPT= 3.25 tsf

PPT= 2.75 tsf

PPT= 3.5 tsf

PPT= 3.75 tsf

PPT= 3.0 tsf

PPT= 3.0 tsf

PPT= 3.5 tsf

PPT= 4.0 tsf

PPT= 4.5 tsf

PPT= 3.75 tsf

Ameren Callaway PROJECT NO. 06-3624
LOG OF BORING NO. R-30

DATE STARTED: 3/19/07 DRILLING METHOD: Mud Rotary, Continuous-SPT 0.0-39.6'
Wireline Core, NQ Dual Tube 39.6-75.0'

NOTES:
DATE COMPLETED: 3/28/07
FIELD GEOLOGIST: JLO/DHC
CHECKED BY: JLO/JLO
DRILLING CO.: Terracon

Aquadrill
DRILLER: K. Kempton

D. Auld
HELPER: T. Duncan

A. Meyer
RIG: CME 750 ATV

Mobil B57 ATV

E
LE

V
A

TI
O

N
(F

E
E

T 
M

S
L)

D
E

P
TH

(F
E

E
T)

S
A

M
P

LE
 N

O
.

O
R

 R
U

N
 N

O
.

B
LO

W
S

/6
" &

 (N
)

O
R

 %
R

E
C

 &
 (%

R
Q

D
)

R
E

C
O

V
E

R
Y

 (I
N

 O
R

 F
T)

P
R

O
FI

LE

DESCRIPTION

COORDINATES
N 1067851.116      E 1844819.424

SURFACE EL: 848.79

U
S

C
S

 S
Y

M
B

O
L

REMARKS

BORING NO. R-30
SHEET 2 OF 5



35

37.5

40

42.5

45

47.5

50

811.3

S-23

S-24

S-25

S-26

R-1

R-2

R-3

3-4
7

(11)

6-8
18

(26)

7-21
29

(50)

47-50/2
(50)

100%

(0%)

97%

(0%)

86%

(0%)

18"

12"

15"

6"

1.9'

3.4'

4.3'

Becomes very cherty, pebble to cobble size chert at bottom of spoon,
very pale orange (10YR 8/2), hard, does not effervesce.

37.5'
37.5'- 62.7' GRAYDON CHERT CONGLOMERATE, angular chert
pebbles in a clay matrix, chert is as above, clay is very pale orange
(10YR 8/2) and dark yellowish orange (10YR 6/6), sandy, low
plasticity.

Chert Conglomerate, chert fragments, yellowish gray (5Y 8/1) to very
pale orange (10YR 8/2), gravel to cobble size, very hard, in grayish
orange (10YR 7/4) clayey silt matrix, soft, with fine sand, few fossils.

Iron staining common 42.1'-42.8'.

Calcite on surface of fractured chert at 44.7'.

ch

Matrix becoming more sandy.
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52.5

55

57.5

60

62.5

65

67.5

786.1

782.8

R-4

R-5

R-6

R-7

94%

(0%)

88%

(0%)

100%

(0%)

100%

(72%)

4.7'

4.4'

5.0'

5.0'

Color change in matrix to grayish yellow green (5GY 7/2) and dusky
yellow green (5GY 7/2).

62.7'
62.7'-66.0' BURLINGTON FORMATION- LIMESTONE, yellowish gray
(5Y 7/2) to pale yellowish brown (10YR 6/2),  medium hard,
moderately hard, moderately to highly effervescent, cobble-size
pieces in clay matrix, medium to coarse grained,  moderately
fractured, moderately weathered.
63.6'-66.0' LIMESTONE, dark yellowish orange (10YR 6/6), moderate
effervescence, shavings are highly effervescent, severe weathering
(50% limestone 50% clay matrix), massive bedding, slightly fractured,
 clay seams are moderate yellow (5Y 7/6), soft, does not effervesce.

66.0'
66.0'-70.8' BUSHBERG FORMATION- SANDSTONE
66.0'-66.5' medium grained, poorly sorted, subangular to rounded,
very light gray (N8) to light gray (N7), massive bedding, fresh
weathering.
66.5'-70.8' becomes fine grained, fairly well sorted, subrounded to
rounded, massive bedding, slight weathering, some iron staining, very
pale orange (10YR 8/2), grayish orange (10YR 7/4), moderate pink
(5R 7/4) and moderate red (5R 4/6).

Many mechanical breaks near end of
run.
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70

72.5

75

77.5

80

82.5

85

778.0

773.8

R-8
100%

(96%)
5.0'

70.8'
70.8'-75.0' SNYDER CREEK FORMATION- LIMESTONE, dark
yellowish orange (10YR 6/6), some brachiopod fossil casts filled with
MnO, hard, some FeO staining, occasional discontinuous vugs,
moderate to high effervescence, massive bedding, slight weathering,
moderately fractured, clay seams at 74.0' and 75.0', very pale green
(10G 8/2) and moderate yellow (5Y 7/6).

BOTTOM OF BORING 75'
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0

2.5

5

7.5

10

12.5

15

844.2

842.7

S-1

S-2

S-3

S-4

S-5

ST-1

S-6

S-7

S-8

S-9

3-4
5

(9)

2-3
4

(7)

3-3
7

(10)

2-5
9

(14)

2-5
8

(13)

3-4
6

(10)

2-3
6

(9)

2-3
5

(8)

3-4
5

(9)

18"

18"

18"

17"

16"

24"

18"

18"

18"

18"

CLAYEY SILT, pale yellowish brown (10YR 6/2) to moderate
yellowish brown (10YR 5/4), stiff, non-plastic.

3.0'
SILTY CLAY, medium light gray (N6) and dark yellowish orange
(10YR 6/6), mottled, stiff.

4.5'
CLAY, pale yellow brown (10YR 6/2), mottled dark yellowish orange
(10YR 6/6), very stiff, highly plastic, trace silt, moist.

Some FeO staining, otherwise as above.

As above except MnO and trace fine sand.

As above except decreasing dark yellowish orange (10YR 6/6),
unctuous, sand absent.

CLAY, mostly pale yellowish brown (10YR 6/2), trace dark yellowish
orange (10YR 6/6), trace fine sand, very stiff, moist, trace FeO and
MnO.

As above with MnO (black).

As above with some chert, fine gravel.

ml

cl

ch

ch

ch

ch

ch

ch

ch

ch

PPT= 1.75 tsf

PPT= 2.0 tsf

PPT= 2.5 tsf

PPT= 3.5 tsf

PPT= 3.25 tsf

Shelby tube at 9.0'-11.0'

PPT= 2.5 tsf

PPT= 3.75 tsf

PPT= 2.5 tsf

PPT= 2.5 tsf

PPT= 3.25 tsf
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17.5

20

22.5

25

27.5

30

32.5
814.2

S-10

S-11

S-12

S-13

S-14

S-15

S-16

S-17

S-18

S-19

ST-2

3-4
6

(10)

3-4
6

(10)

3-4
6

(10)

3-4
5

(9)

3-4
6

(10)

3-5
7

(12)

3-4
7

(11)

3-4
7

(11)

3-4
6

(10)

4-5
6

(11)

18"

16"

18"

18"

18"

18"

18"

18"

18"

18"

4.8"

SILTY CLAY, pale yellowish brown (10YR 6/2) to medium light gray,
very stiff.

SILTY CLAY, pale yellowish brown (10YR 6/2), highly plastic, trace
dark yellowish orange (10YR 6/6), trace MnO and FeO, very stiff,
moist.

Same as above.

As above except unctuous, hard.

As above except trace chert granules, sparse fine to medium grained
sands.

SILTY CLAY, dark yellowish orange (10YR 6/6) and light gray (N7),
very stiff.

As above except hard.

As above with increasing sand content, fine to coarse grained.

SILTY CLAY, dark yellowish orange (10YR 6/6), some light gray (N7),
hard.

33.0'

SILTY CLAY, moderate yellowish brown (10YR 5/4), common fine
sand, low to moderate plasticity, mottled with some very pale orange

ch

ch

ch

ch

ch

ch

ch

ch

ch

cl

PPT= 3.5 tsf

PPT= 3.5 tsf

PPT= 3.5 tsf

PPT= 4.0 tsf

PPT= 4.5 tsf

PPT= 3.75 tsf

PPT= 4.0 tsf

PPT= 4.5 tsf

PPT= 4.0 tsf

Shelby tube sample 32.0'- 32.4'

PPT= 4.0 tsf
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35

37.5

40

42.5

45

47.5

50

810.7

S-20

S-21

R-1

R-2

R-3

4-5
22

(27)

10-12
50/6
(62)

25%

(0%)

88%

(0%)

100%

(62%)

18"

16"

0.8'

4.4'

5.0'

(10YR 8/2), hard, trace fine gravel, moist.

SILTY CLAY, sparse sand, grayish red (10R 4/2), grayish orange
(10R 7/4), low plasticity, sparse fine chert gravel, chert content
increasing with depth, moist, hard. 36.5'

36.5'-72.7' GRAYDON CHERT CONGLOMERATE, chert fragments,
yellowish gray (5Y 8/1) to very light gray (N8),  mostly gravel to
cobble size, angular, in mudstone to sandy mudstone matrix, poorly
consolidated, some chert fragments pitted, mudstone matrix is dark
yellowish orange (10YR 6/6).

As above except chert ranges from zones of gravel-size fragments to
boulders, matrix is soft to moderately hard, dark yellowish orange
(10YR 6/6) and grayish red (5R 6/2), mudstone is sandy mudstone,
poorly to not consolidated.

cl PPT= 4.5 tsf

Analytical sample 46.8'- 49.8'.
Note: chert conglomerate is poorly
consolidated.
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52.5

55

57.5

60

62.5

65

67.5

784.3
783.8

779.5

R-4

R-5

R-6

R-7

100%

(52%)

96%

(46%)

100%

(28%)

100%

(0%)

5.0'

4.8'

5.0'

5.0'

As above except decreasing chert fragments, mostly mudstone to
sandy mudstone, grayish red (5R 6/2) and dark yellowish orange
(10YR 6/6).

60.0'-62.9' CHERT CONGLOMERATE, fine gravel to cobble size
chert and ferruginous sandstone fragments, subrounded to angular,
in dark yellowish orange (10YR 6/6), sandy mudstone matrix.

62.9'
62.9'-63.4' MUDSTONE, dark yellowish orange (10YR 6/6) and
yellowish gray (5Y 8/1), moderately soft. 63.4'

63.4'-67.7' CHERT CONGLOMERATE, chert fragments, very pale
orange (10YR 8/2), mostly fine gravel, some cobble size fragments in
pale olive mudstone to sandy mudstone matrix.

67.7'
67.7'-69.5' MUDSTONE, grayish red (5R 4/2) with thin dark yellowish
orange (10YR 6/6) laminae, moderately soft.
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70

72.5

75

77.5

80

82.5

85

777.7
777.5
776.7

774.5

763.7

762.6

R-8

R-9

R-10

100%

(92%)

100%

(92%)

96%

(74%)

5.0'

5.0'

4.8'

69.5'
69.5'-69.7' SANDSTONE, pale olive (10Y 6/2), hard, fine to medium,
poorly sorted, with interbedded dark yellowish orange (10YR 6/6), thin
mudstone laminae.

69.7'

69.7'-70.5' SANDY MUDSTONE, pale yellowish brown (10YR 6/2) to
moderate yellowish brown (10YR 5/4), hard, rip-up clasts of
limestone, common limestone clasts are very pale orange (10YR 8/2),
soft, highly effervescent.

70.5'

70.5'-72.7' MUDSTONE (SHALE), very dusky red (10R 2/2), massive,
soft, friable, does not effervesce, moderately to intensely fractured,
sub-horizontal to 45° fractures, slightly rough, very thin dark yellowish
orange (10YR 6/6) coating on some surfaces, slickensides (?) on
some surfaces.

72.7'

72.7'-83.5' BURLINGTON FORMATION- LIMESTONE and chert
fragments, mostly fine gravel size with zones containing cobbles and
occasional boulders, matrix is grayish orange (10YR 7/4), soft to very
soft.

81.0'-83.5' As above except matrix color change to pale olive (10Y 6/
2).

83.5'
83.5'-84.6' BUSHBERG FORMATION- SANDSTONE, light brown,
very hard, fine to medium grained, poorly sorted, subround grains.

84.5'-84.6' Thin clay bed, pale olive (10Y 6/2) and moderate yellowish
brown (10YR 5/4), soft.

84.6'

84.6'-90.2' SYNDER CREEK FORMATION-LIMESTONE, light brown
(5YR 5/6), hard, moderately weathered, massive bedding, common
brachiopod fossil casts, highly effervescent.

85.9'-90.2' recovered in one piece.
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87.5

90

92.5

95

97.5

100

102.5

757.0

R-11
100%

(94%)
5.0'

BOTTOM OF BORING 90.2'
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0

2.5

5

7.5

10

12.5

15

840.4

S-1

S-2

S-3

S-4

S-5

S-6

S-7

S-8

S-9

S-10

WOH-2
3

(5)

1-2
3

(5)

1-2
4

(6)

3-4
5

(9)

3-4
7

(11)

3-6
8

(14)

3-5
7

(12)

3-5
6

(11)

2-3
5

(8)

3-4
6

(10)

3-4
6

15"

18"

18"

18"

14.5"

18"

18"

18"

18"

18"

0.0'-6.0' CLAYEY SILT, pale yellowish brown (10YR 6/2) and dark
yellowish orange (10YR 6/6), mottled, medium stiff, low plasticity,
moist.

As above except stiff.

6.0'
6.0'-10.5' SILTY CLAY, light olive gray (5Y 6/1) with some dark
yellowish orange (10YR 6/6) mottling, high plasticity, very stiff, moist.

As above except hard.

As above except very stiff.

As above except stiff.

As above except dark yellowish orange (10YR 6/6) mottling absent,
some fine gravel- size chert fragments,  trace MnO,  very stiff.

As above with frequent MnO.

ml

ml

ml

ch

ch

ch

ch

ch

ch

ch

ch

PPT= 1.0 tsf

PPT= 1.25 tsf

PPT= 1.5 tsf

PPT= 3.0 tsf

PPT= 4.0 tsf

PPT= 2.75 tsf

PPT= 2.0 tsf

PPT= 3.0 tsf

PPT= NM

PPT= 3.0 tsf

PPT= 3.25 tsf
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17.5

20

22.5

25

27.5

30

32.5

811.9

S-11

S-12

S-13

S-14

S-15

S-16

S-17

S-18

S-19

S-20

S-21

S-22

(10)

2-4
6

(10)

3-4
6

(10)

2-4
5

(9)

3-4
6

(10)

4-5
7

(12)

3-5
6

(11)

4-6
9

(15)

3-4
7

(11)

4-6
7

(13)

3-5
7

(12)

4-8
15

(23)

15.5"

18"

15.5"

18"

18"

18"

18"

18"

18"

18"

18"

18"

As above except with dark yellowish orange mottling.

As above except hard.

As above except mottling absent, some fine to coarse sand, very stiff.

As above except hard.

As above except dark yellowish orange (10YR 6/6)  and light olive
gray (5Y 6/1), increasing sand and frequent coarse sand-size chert
fragments.
As above except trace MnO.

As above with increase in fine gravels.

As above with increasing MnO, very stiff.

CLAY, moderate yellowish brown (10YR 5/4) with mottled pale
yellowish brown (10YR 6/2), trace MnO, hard, highly plastic.

34.5'

ch

ch

ch

ch

ch

ch

ch

ch

ch

ch

ch

PPT= 3.25 tsf

PPT= 3.25 tsf

PPT= 4.0 tsf

PPT= 3.0 tsf

PPT= 3.5 tsf

PPT= 4.25 tsf

PPT= 4.5 tsf

PPT= 4.5 tsf
Glacial Till

PPT= 3.5 tsf

PPT= 4.5 tsf

PPT= 4.25 tsf

PPT= 4.25 tsf - sample breaks.
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35

37.5

40

42.5

45

47.5

50

810.4

S-23

R-1

R-2

R-3

R-4

10-19
50/4
(69)

100%

(100%)

69%

(0%)

70%

(56%)

100%

(68%)

16"

4.5'

2.4'

3.5'

4.0'

34.5'- 60.5' GRAYDON CHERT CONGLOMERATE, clay, becoming
grayish red (5R 4/2) with abundant chert gravels, stiff, moderate to
high plasticity.

36.0'
36.0'-37.3' MUDSTONE, mostly dark reddish brown (10R 3/4) with
mottles of very pale orange (10YR 8/2), partially consolidated, friable,
soft to very soft, does not effervesce.

37.3'-38.6' As above but very pale orange (10YR 8/2) to grayish
orange (10YR 7/4), common FeO staining.

38.6'-46.0' As above, colors as 36.0'-37.3' indistinctly mottled, does
not effervesce.

Trace chert fragments below 40.5', chert is severely weathered, hard,
severely fractured, sample completely broken apart.

46.0'- 55.5' MUDSTONE, pale red (10R 6/2), pale reddish brown (10R
3/4), and dark yellowish orange (10YR 6/6), partially consolidated,
soft to very soft, with few limestone fragments- as inclusions, angular,
 moderate effervescence, mudstone does not effervesce.

As above, limestone fragements becoming larger, cobble to small
boulder sized, minimal chert content.

Ameren Callaway PROJECT NO. 06-3624
LOG OF BORING NO. R-32

DATE STARTED: 3/15/07 DRILLING METHOD: Mud Rotary, Continuous-SPT 0.0-35.8'
Wireline Core, NQ Dual Tube 36.0-95.6'

NOTES:
DATE COMPLETED: 3/19/07
FIELD GEOLOGIST: DHC/THC
CHECKED BY: JLO/JLO
DRILLING CO.: Terracon

Aquadrill
DRILLER: K. Kempton

D. Auld
HELPER: T. Duncan

NA
RIG: CME 750 ATV

Mobil 57 ORV

E
LE

V
A

TI
O

N
(F

E
E

T 
M

S
L)

D
E

P
TH

(F
E

E
T)

S
A

M
P

LE
 N

O
.

O
R

 R
U

N
 N

O
.

B
LO

W
S

/6
" &

 (N
)

O
R

 %
R

E
C

 &
 (%

R
Q

D
)

R
E

C
O

V
E

R
Y

 (I
N

 O
R

 F
T)

P
R

O
FI

LE

DESCRIPTION

COORDINATES
N 1067737.274      E 1844913.659

SURFACE EL: 846.40

U
S

C
S

 S
Y

M
B

O
L

REMARKS

BORING NO. R-32
SHEET 3 OF 6



52.5

55

57.5

60

62.5

65

67.5

793.4

790.9

785.9

780.4

R-5

R-6

R-7

R-8

88%

(44%)

100%

(66%)

100%

(72%)

94%

(58%)

2.2'

5.0'

5.0'

4.7'

53.0'
Limestone severely weathered, common pitting, soft, moderate to
strong effervescence, sample is 40% Mudstone, 35% limestone, and
25% chert fragments.
52.2' small thin stylolite.

55.5'
55.5'-60.5' CHERT CONGLOMERATE, chert, limestone, and cherty
limestone in mudstone matrix, heterogeneous mixture, sample is
mixture of all hues in 10R spectrum, severely weathered, abundant
FeO staining, nonefferevescent to violently effervescent, formation
becoming more lithified with depth, soft to hard fragments.

60.5'
60.5'-75.0' BURLINGTON FORMATION- LIMESTONE and mudstone
matrix- limestone becoming 80% of sample, very pale orange (10YR
8/2) to grayish orange (10YR 7/4), medium soft, moderately
weathered, pitted, moderately to highly effervescent, mudstone is
dark yellowish orange (10YR 6/6), soft, noneffervescent, friable,
mudstone content increasing to 50% of sample below 63.8'.

66.0'
LIMESTONE and MUDSTONE, limestone is pale yellowish brown
(10YR 6/2) to yellowish gray (5Y 7/2), mudstone is pale red (10R 6/2)
to dark reddish brown (10R 3/4) to 68.2' then pale olive (10Y 6/2) to
yellowish gray (5Y 7/2) mudstone is soft, shaly, friable, non-
effervescent limestone is medium soft, microcrystalline to
macrocrystalline, trace dendritic MnO staining.
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70

72.5

75

77.5

80

82.5

85

772.7

771.4

769.7

762.3

R-9

R-10

R-11

R-12

100%

(54%)

100%

(78%)

100%

(88%)

100%

(100%)

5.0'

5.0'

4.0'

1.1'

73.7'
73.7'-74.3' LIMESTONE, dark yellowish orange (10YR 6/6), medium
soft, highly effervescent,  moderately weathered.
74.3'-75.0' Limestone as 65.0'-73.7'.

75.0'
75.0'-76.7' BUSHBERG FORMATION- SANDSTONE, very pale
orange (10YR 8/2), medium grained, subrounded, trace MnO and
FeO staining, slightly weathered, medium hard.

76.5'- 76.7' Sandstone, as above, but with clay matrix. 76.7'
76.7'-95.6' SNYDER CREEK FORMATION- LIMESTONE, pale
yellowish brown (10YR 6/2) to dark yellowish orange (10R 6/6),
medium soft, moderately weathered, common brachiopods, highly
effervescent, gradational basal contact.
77.6'-84.1' as above, but more dark yellowish orange (10YR 6/6),
abundant brachiopods, becoming more argillaceous with depth, hard,
fresh sample shows slight effervescence.

At 80.5' basal fractures with drusy quartz and FeO.

Below 81.0' brachiopod content sharply decreases.

84.1'
84.1'-89.9' MUDSTONE (SHALE), grayish orange (10YR 7/4),
medium soft, fresh, massive, single small vug at 85.2', fresh sample
does not effervesce, slight effervescence on shavings, brachiopods
absent below 84.1'.

All breaks mechanical.
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87.5

90

92.5

95

97.5

100

102.5

750.8

R-13

R-14

96%

(96%)

100%

(100%)

4.8'

5.0'

89.9'-91.0' MUDSTONE (SHALE) as above except very dusky red
(10R 2/2), fresh.

91.0'-92.0' As above with trace moderate yellow (5Y 7/6) inclusions-
color change only, lithology as described above.

Below 92.0' As above except grading to grayish green (10G 4/2).

BOTTOM OF BORING 95.6'
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2.5
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7.5
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12.5

15

835.7

S-1

S-2

S-3

S-4

S-5

S-6

S-7

S-8

S-9

S-10

2-3
4

(7)

2-4
4

(8)

3-5
6

(11)

5-6
8

(14)

3-6
6

(12)

4-4
7

(11)

2-3
4

(7)

3-4
5

(9)

3-4
5

(9)

4-4
5

(9)

3-4
5

6"

12"

17"

18"

16"

18"

18"

18"

18"

18"

SILTY CLAY, moderate brown (5YR 4/4), stiff.

SILTY CLAY, moderate yellow brown (10YR 5/4), little gravel, grading
into clay.

4.5'
CLAY, medium light gray (N6) mottled with dark yellowish orange
(10YR 6/6), high plasticity, very stiff.

CLAY, medium light gray mottled with dark yellowish orange (10YR 6/
6), high plasticity, very stiff.

As above except less mottling of dark yellowish orange (10YR 6/6),
stiff to very stiff.

CLAY, light gray (N7), FeO and MnO staining, very stiff.

As above with increasing MnO staining.

SILTY CLAY, light olive gray (5Y 6/1), some sand, FeO and MnO
staining, very stiff.

As above except hard.

cl

cl

ch

ch

ch

ch

ch

ch

ch

ch

ch

PPT= 1.5 tsf

PPT= 1.5 tsf

PPT= 2.5 tsf

PPT= 3.25 tsf

PPT= 3.0 tsf

PPT= 3.25 tsf

PPT= 2.5 tsf

PPT= 3.5 tsf

PPT= 3.5 tsf

PPT= 3.5 tsf

PPT= 4.0 tsf
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27.5
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32.5

820.7

816.2

814.7

813.2

811.3

809.7

S-11

S-12
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S-14

S-15

S-16

S-17

S-18

S-19

S-20

R-1

(9)

3-4
5

(9)

4-6
7

(13)

4-4
6

(10)

4-4
5

(9)

4-5
7

(12)

7-10
11

(21)

6-5
7

(12)

11-14
20

(34)

50/5
(50)

100%

(0%)

18"

18"

18"

18"

18"

18"

18"

18"

18"

4"

5.0'

At 18.6' becomes sandy, medium stiff to stiff.

19.5'
SILTY CLAY, dark yellowish orange (10YR 6/6), mottled with medium
light gray (N6), some sand, medium plasticity, hard.

CLAY, medium light gray (N6) mottled with dark yellowish orange
(10YR 6/6), some MnO and FeO staining.

As above except increasing MnO content, very stiff.

24.0'
SANDY CLAY, dark yellowish orange (10YR 6/6), very stiff, pebble
sized quartz grains, some MnO.

25.5'
26', SILTY SAND, moderate yellowish brown (10YR 5/4) to dark
yellowish brown (10YR 6/6), poorly sorted, almost non-cohesive, soft.

27.0'
SANDY CLAY, medium light gray (N6) mottled with moderate
yellowish brown (10YR 5/4),  some MnO, very stiff.

28.9'
28.9'-70.1' GRAYDON CHERT CONGLOMERATE - CLAY,  very stiff,
bluish white (5B 9/1) mottled with grayish red purple (5RP 4/2) and
moderate red (5YR 4/6), some sand, large piece of chert- coarse
gravel size at bottom of spoon.

30.5'
30.5'-39.5' MUDSTONE, partially consolidated, slightly soft, grayish
red purple (5RP 4/2), to very dusky purple (5RP 2/2) with mottled very
pale orange (10YR 8/2), does not effervesce, not plastic.

ch

cl

cl

cl

sc

sm

sc

PPT= 1.0 tsf

PPT= 4.5 tsf

PPT= 4.25 tsf

PPT= 3.75 tsf

PPT= 2.75 tsf

PPT= 0.5 tsf

PPT= 3.0 tsf

PPT= 3.75 tsf
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35

37.5

40

42.5

45

47.5

50

800.7

R-2

R-3

R-4

100%

(0%)

100%

(0%)

100%

(0%)

5.0'

5.0'

5.0'

39.5'
39.5-66.0', CHERT CONGLOMERATE, chert in mudstone matrix,
very pale orange (10YR 8/2), to grayish orange (10YR 7/4), cherts
range from pebble to boulder sized, moderately weathered, cherts are
locally vuggy, does not effervesce, locally oolitic.
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52.5

55

57.5

60

62.5

65

67.5

774.2

R-5

R-6

R-7

R-8

100%

(0%)

100%

(0%)

100%

(0%)

90%

(0%)

5.0'

5.0'

5.0'

4.5'

66.0'
66.0'-70.1' MUDSTONE, with very few chert fragments, does not
effervesce, grayish yellow green (5GY 7/2) to grayish red purple (5RP
4/2), well consolidated, low plasticity, mostly silt.
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70

72.5

75

77.5

80

82.5

85

770.1

766.2

R-9

R-10

R-11

100%

(84%)

100%

(100%)

100%

(90%)

5.0'

5.0'

5.0'

70.1'
70.1'-74.0' BUSHBERG FORMATION- SANDSTONE, fine to medium
grained, massive, yellowish gray (5Y 7/2), very pale orange (10YR 8/
2) and grayish orange (10YR 7/4), band of FeO staining at 72.4'.

74.0'
74.0'-90.5' SNYDER CREEK FORMATION- CALCAREOUS SHALE,
dark yellowish orange (10YR 6/6) to light brown (5YR 5/6), with slight
MnO staining, fresh sample effervesces; shavings are highly
efferevescent, massive.
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87.5

90

92.5

95

97.5

100

102.5

749.7

R-12
100%

(100%)
5.0'

BOTTOM OF BORING 90.5'
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0

2.5

5

7.5

10

12.5

15

S-1

S-2

S-3

S-4

S-5

S-6

ST-1

S-7

S-8

4-5
6

(11)

2-3
4

(7)

3-5
6

(11)

3-4
5

(9)

4-4
5

(9)

5-6
7

(13)

5-7
8

(15)

4-5
7

(12)

3-4
5

14"

11"

18"

18"

18"

18"

19.8"

18"

18"

CLAY, pale yellowish brown (10YR 6/2) to dark yellowish brown
(10YR 4/2), trace silt, highly plastic, cohesive, stiff, does not
effervesce.

Same as above.

As above except grading to pale yellowish brown (10YR 6/2) and dark
yellowish orange (10YR 6/6), high plasticity, very stiff, trace MnO
staining, trace medium grained sand, does not effervesce.

As above except stiff.

As above except very stiff.

As above with trace medium to coarse sand, does not effervesce.

ch

ch

ch

ch

ch

ch

ch

ch

ch

PPT = 1.75 tsf

PPT = 1.75 tsf

PPT = 2.0 tsf

PPT = 2.5 tsf

PPT = 1.5 tsf

Temporary 4" steel casing to 9.2 ft bls.

PPT = 3.5 tsf

Shelby tube sample 11.70 - 13.35 ft
bls.

PPT = 2.0-3.0 tsf

PPT = 2.0-3.0 tsf

PPT = 3.0 tsf
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DRILLING CO.: Terracon DRILLER: Craig VanVactor HELPER: Roger Duffield RIG: CME 75 Truck
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17.5

20

22.5

25

27.5

30

32.5

819.5

811.0

S-9

S-10

S-11

S-12

S-13

S-14

S-15

S-16

S-17

S-18

S-19

S-20

(9)

4-6
7

(13)

6-5
7

(12)

3-5
8

(13)

4-5
7

(12)

3-4
6

(10)

4-7
10

(17)

20-50/1
(50)

43-48
29

(77)

22-32
50/3
(82)

18-50/6
50/4
(100)

13-50/5
(50)

50/2

18"

18"

18"

18"

18"

18"

18"

7"

18"

10"

13"

11"

Same as above.

19.5'
SILTY CLAY, moderate yellowish brown (10YR 5/4) and light gray
(N7), with common dusky gray (10YR 2/2) mottles, very stiff, trace
fine to medium sand, low plasticity, does not effervesce.

As above except stiff.

As above except color grades to moderate yellowish brown (10YR 5/
4), medium plasticity, very stiff, with trace granule-size subrounded
quartz, does not effervesce.

28.0'
28.0- 56.2', GRAYDON CHERT CONGLOMERATE, chert fragments
and clay, very pale orange (10YR 8/2) to grayish orange (10YR 7/4),
chert is highly fractured, sand sized to gravel sized, sample is 80%
chert fragments, 20% clay and silt.

29.6-30.0', SILT, grayish red (10R 4/2) to dark reddish brown (10R 3/
4), hard, friable, common very pale orange (10YR 6/6) chert
fragments.
30.0-37.5', CHERT CONGLOMERATE, chert, grayish orange (10YR
7/4) to very pale orange (10YR 8/2), granule to gravel sized, hard,
highly weathered, highly fractured, angular, and clay, dark reddish
brown (10R 3/4).

Same as above.

ch

cl

cl

cl

cl

cl

cl

PPT = 4.0 tsf

PPT = 2.5 tsf

PPT = 2.5 tsf

PPT = 1.5 tsf

PPT = 3.0 tsf

PPT = 2.0 tsf

PPT = 2.5 tsf

PPT = 2.0 tsf

Rig chattering

PPT = 2.5 tsf (sample breaks)

PPT = 3.5 tsf (sample breaks)

Rig chattering.
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NOTES:
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35

37.5

40

42.5

45

47.5

50

801.5

798.5

797.0

S-21

S-22

S-23

S-24

S-25

S-26

S-27

S-28

S-29

S-30

S-31

(50)

50/2
(50)

50/3
(50)

50/6-36
50/4
(86)

19-36
50/2
(86)

50/6
(50)

19-50/3
(50)

39-50/2
(50)

50/2
(50)

50/3
(50)

20-50/2
(50)

NR

NR

3"

15"

12"

6"

9"

8"

2"

3"

6"

37.5'
37.5-39.0', MUDSTONE, grayish orange (10 YR 7/4), hard, friable,
does not effervesce, trace chert fragments.

39.0-40.5', MUDSTONE, as above, and angular chert fragments,
does not effervesce.

40.5'
40.5-42.0', MUDSTONE, very pale orange (10 YR 8/2) to pale
yellowish orange (10 YR 8/6), with some moderate yellowish brown
(10 YR 5/4), chert fragments absent, friable, cohesive, nonplastic.

42.0'
42.0-52.0', Mudstone, as above with chert fragments.

Same as above.

PPT = 3.5 tsf (sample breaks)

PPT = 2.5 tsf

PPT = 3.0-4.5 tsf

No sample collected 42.0- 43.0 ft.

PPT = 1.0 tsf (sample breaks)

PPT = 4.0 tsf (sample breaks)

PPT = 2.0 tsf

PPT = 1.5 tsf (sample breaks)

PPT = 4.4 tsf (sample breaks)
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NOTES:
DATE COMPLETED: 1/24/07
FIELD GEOLOGIST: THC
CHECKED BY: DHC/JLO
DRILLING CO.: Terracon DRILLER: Craig VanVactor HELPER: Roger Duffield RIG: CME 75 Truck
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52.5

55

57.5

60

62.5

65

67.5

782.8

770.9

S-32

S-33

S-34

R-1

R-2

R-3

R-4

38-50/2
(50)

50/1
(50)

50/1
(50)

93%

(29%)

100%

(0%)

100%

(38%)

96%

(58%)

8"

NR

NR

3.7'

1.4'

5.0'

4.8'

52.0-56.2', As above with pale olive (10Y 6/2) mudstone, trace
limestone fragments.

56.2'
56.2-68.1', BURLINGTON FORMATION - LIMESTONE, very light to
light gray (N7 to N6), medium hard, intensely fractured,  slightly
weathered, with mudstone layers, no effervescence on fresh sample,
slight to moderate effervescence on shavings, becoming more
effervescent with depth.

As above except decreasing mudstone content.

68.1'

68.1-70.3', BUSHBERG FORMATION - SANDSTONE, very pale
orange (10YR 8/2) to grayish orange (10YR 7/4), very hard,  fresh
with some iron oxide staining throughout, massive structure, medium

PPT = 3.25 tsf (sample breaks)

Rig chattering at 62.0'.
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70

72.5

75

77.5

80

82.5

85

768.7

757.4

756.8

R-5

R-6

R-7

96%

(26%)

90%

(35%)

96%

(60%)

4.8'

4.3'

4.8'

grained, subrounded, does not effervesce.

70.3'
70.3-104.3', SNYDER CREEK FORMATION - LIMESTONE, color as
above, with few sandstone beds, contacts between limestone and
sandstone highly angular and distinct, sandstone beds more highly
iron oxide stained.

78.7-80.3', LIMESTONE, mottled medium gray (N4) and pale olive
(10YR 6/2), medium hard, gray is moderately effervescent, pale olive
sections sightly effervescent.

80.3-81.6', ARGILLACEOUS LIMESTONE, mottled brownish gray
(5YR 4/1) to pale olive (10YR 6/2), medium hard, slightly weathered,
slightly effervescent, with iron oxide staining.

81.6'
81.6-82.2', MUDSTONE (shale), brownish black (5YR 2/1), stiff,
friable. 82.2'
82.2-87.4', ARGILLACEOUS LIMESTONE, mottled brownish gray
(5YR 4/1) to medium gray (N5), medium hard, fresh, fresh sample is
slightly effervescent, shavings are violently effervescent.
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87.5

90

92.5

95

97.5

100

102.5

751.6

750.3

745.5

739.7

R-8

R-9

R-10

R-11

82%

(8%)

100%

(86%)

50%

(30%)

82%

(42%)

4.1'

5.0'

2.0'

5.0'

87.4'
87.4-88.7', MUDSTONE, brownish black (5YR 2/1), stiff, friable, does
not effervesce.

88.7'
88.7-93.5 ARGILLACEOUS LIMESTONE, mottled brownish gray
(5YR 2/1), to medium gray (N5), medium hard, fresh, fresh sample is
slightly  effervescent, shavings are voilently effervescent.

93.5'
93.5-99.3 MUDSTONE (shale), brownish black (5YR 2/1), stiff,
friable, trace sericite, does not effervesce.

99.3'
99.3-104.3 MUDSTONE AND ARGILLACEOUS LIMESTONE,
mudstone fraction is as described above, limestone is pale olive (10Y
6/2), slightly weathered with few small vugs to 1/4" diameter,
efervescence as described above.
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112.5

115
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120

734.7 BOTTOM OF BORING 104.3'
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14"
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18"

18"

18"

17"

18"

18"

18"

SILTY CLAY, light olive gray (5Y 6/1), mottled with dark yellowish
orange (10YR 6/6), low plasticity, very stiff.

As above except stiff.

4.5'
SILTY CLAY, as above except moderate to high plasticity, hard.

As above except mostly light olive gray (5Y 6/1), high plasticity, does
not effervesce, very stiff.

Same as above.

As above except with trace chert fragments (angular).

As above with trace sand, does not effervesce, little MnO.

As above with dark yellowish orange (10YR 6/6) mottling.

cl

cl

ch

ch

ch

ch

ch

ch

ch

ch

ch

PPT= 3.0 tsf

PPT= 1.5 tsf

PPT= 4.25 tsf

PPT= 3.25 tsf

PPT= 2.75 tsf

PPT= 2.25 tsf

PPT= 2.25 tsf

PPT= 3.5 tsf

PPT= 3.0 tsf

PPT= 3.25 tsf

PPT= 3.25 tsf

Ameren Callaway PROJECT NO. 06-3624
LOG OF BORING NO. R-35

DATE STARTED: 2/5/07 DRILLING METHOD: Mud Rotary, Continuous-SPT 0.0-33.0'
Wireline Core, NQ Dual Tube 33.0-90.1'

NOTES:
DATE COMPLETED: 2/8/07
FIELD GEOLOGIST: JLO/JLH
CHECKED BY: JLO/JLO
DRILLING CO.: Terracon DRILLER: C. VanVactor

K. Kempton
HELPER: R. Duffield

T. Duncan
RIG: CME 75 Truck
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S-20
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R-1

(8)

3-5
5

(10)

3-3
5

(8)

3-5
7

(12)

4-6
8

(14)

5-6
8

(14)

8-9
11

(20)

4-7
8

(15)

5-7
9

(16)

8-12
16

(28)

7-15
38

(53)

92%

(0%)

18"

18"

18"

18"

18"

18"

18"

18"

18"

18"

18"

2.2'

CLAY, dark yellowish orange (10YR 6/6), mottled with medium gray
(N6), little sand, angular chert fragments, does not effervesce.

As above except little to no gray mottling, hard.

25.5'
SANDY CLAY, very stiff, low to medium plasticity, angular chert
fragments, rounded gravel, trace limestone, very light gray (N8),
effervescent.

SANDY CLAY, dark yellowish orange (10YR 6/6), hard, medium
plasticity, angular chert fragments, rounded pebbles.

As above with yellowish gray (5Y 8/1) lenses, does not effervesce.

31.5'
31.5- 67.6', GRAYDON CHERT CONGLOMERATE, silt, little clay,
nonplastic, light olive gray (5Y 6/1), mottled with yellowish gray (5Y 8/
1), with angular chert fragments, does not effervesce. 32.6'
32.6-41.65', MUDSTONE, grayish red purple (5RP 4/2),  to very
dusky purple (5P 2/2), mottled very pale orange (10YR 8/2), partially
consolidated, moderately firm, non-plastic,  very weathered, silty sand
with few oolitic chert. fragments, no effervescence.

ch

ch

ch

ch

ch

cl

cl

cl

PPT= 3.5 tsf

PPT= 3.25 tsf

PPT= 3.25 tsf

PPT= 3.75 tsf

PPT= 4.5 tsf

PPT= 3.75 tsf

PPT= 3.5 tsf

PPT= 4.5 tsf

PPT= 4.5 tsf

PPT= 4.25 tsf

Ameren Callaway PROJECT NO. 06-3624
LOG OF BORING NO. R-35

DATE STARTED: 2/5/07 DRILLING METHOD: Mud Rotary, Continuous-SPT 0.0-33.0'
Wireline Core, NQ Dual Tube 33.0-90.1'

NOTES:
DATE COMPLETED: 2/8/07
FIELD GEOLOGIST: JLO/JLH
CHECKED BY: JLO/JLO
DRILLING CO.: Terracon DRILLER: C. VanVactor

K. Kempton
HELPER: R. Duffield

T. Duncan
RIG: CME 75 Truck
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35

37.5

40

42.5

45

47.5

50

800.8

R-2

R-3

R-4

100%

(0%)

80%

(0%)

83%

(19%)

5.0'

4.0'

4.0'

41.65'
41.65-67.6', CHERT CONGLOMERATE, chert boulders and cobbles,
very pale orange (10YR 8/2) mottled with dark yellowish orange
(10YR 6/6), vuggy, oolitic, vugs are discontinuous, moderately to
intensely weathered, intensely fractured, mudstone matrix.

Ameren Callaway PROJECT NO. 06-3624
LOG OF BORING NO. R-35

DATE STARTED: 2/5/07 DRILLING METHOD: Mud Rotary, Continuous-SPT 0.0-33.0'
Wireline Core, NQ Dual Tube 33.0-90.1'

NOTES:
DATE COMPLETED: 2/8/07
FIELD GEOLOGIST: JLO/JLH
CHECKED BY: JLO/JLO
DRILLING CO.: Terracon DRILLER: C. VanVactor

K. Kempton
HELPER: R. Duffield

T. Duncan
RIG: CME 75 Truck
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52.5

55

57.5

60

62.5

65

67.5774.8

R-5

R-6

R-7

R-8

R-9

50%

(0%)

100%

(0%)

100%

(0%)

100%

(0%)

96%

(40%)

5.0'

3.1'

1.9'

5.0'

4.8'

CHERT CONGLOMERATE, chert fragments in mudstone matrix, as
above.

67.6'
67.6-71.95', BURLINGTON FORMATION - LIMESTONE, very light
gray (N8), hard, coarse grained, slightly weathered, massive, highly
effervescent.

Ameren Callaway PROJECT NO. 06-3624
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NOTES:
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FIELD GEOLOGIST: JLO/JLH
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DRILLING CO.: Terracon DRILLER: C. VanVactor
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HELPER: R. Duffield
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70

72.5

75

77.5

80

82.5

85

770.5

768.2

760.9

R-10

R-11

R-12

100%

(70%)

100%

(100%)

100%

(99%)

5.0'

5.0'

5.0'

70.1-71.95', ARGILLACEOUS LIMESTONE, dark yellowish orange
(10YR 6/6) to moderate yellowish brown (10YR 5/4), hard, massive,
finer-grained, fresh sample is effervescent, shavings highly
effervescent, irregular horizontal fractures at 70.55' and 71.0' with
calcitic mineralization, white (1-3 mm).

71.95'
71.95-74.2', BUSHBERG FORMATION - SANDSTONE, medium to
coarse grained, very slightly fractured, moderately weathered, very
light gray (N8), with banded zones of FeO staining.

74.2'
74.2-90.1', SNYDER CREEK FORMATION - LIMESTONE, grayish
orange (10YR 7/4) to moderate yellowish brown (10YR 5/4), medium
to coarse grained, fining with depth, shell fragments at top, vuggy.

81.5'
81.5-90.1', CALCAREOUS SHALE (gradational change), color
change to yellowish gray (5Y 7/2) to pale olive (10Y 6/2), very slight
effervescence, grading to mottled grayish red purple (5RP 4/2) with
depth.

0.05' thick calcareous mudstone at
contact.

Ameren Callaway PROJECT NO. 06-3624
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DATE STARTED: 2/5/07 DRILLING METHOD: Mud Rotary, Continuous-SPT 0.0-33.0'
Wireline Core, NQ Dual Tube 33.0-90.1'

NOTES:
DATE COMPLETED: 2/8/07
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CHECKED BY: JLO/JLO
DRILLING CO.: Terracon DRILLER: C. VanVactor

K. Kempton
HELPER: R. Duffield
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RIG: CME 75 Truck
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R-13
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(100%)
5.0'

BOTTOM OF BORING 90.1'
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LOG OF BORING NO. R-35

DATE STARTED: 2/5/07 DRILLING METHOD: Mud Rotary, Continuous-SPT 0.0-33.0'
Wireline Core, NQ Dual Tube 33.0-90.1'

NOTES:
DATE COMPLETED: 2/8/07
FIELD GEOLOGIST: JLO/JLH
CHECKED BY: JLO/JLO
DRILLING CO.: Terracon DRILLER: C. VanVactor

K. Kempton
HELPER: R. Duffield

T. Duncan
RIG: CME 75 Truck

E
LE

V
A

TI
O

N
(F

E
E

T 
M

S
L)

D
E

P
TH

(F
E

E
T)

S
A

M
P

LE
 N

O
.

O
R

 R
U

N
 N

O
.

B
LO

W
S

/6
" &

 (N
)

O
R

 %
R

E
C

 &
 (%

R
Q

D
)

R
E

C
O

V
E

R
Y

 (I
N

 O
R

 F
T)

P
R

O
FI

LE

DESCRIPTION

COORDINATES
N 1067837.485      E 1844082.806

SURFACE EL: 842.44

U
S

C
S

 S
Y

M
B

O
L

REMARKS

BORING NO. R-35
SHEET 6 OF 6



0

2.5

5

7.5

10

12.5

15

835.3

S-1

S-2

S-3

S-4

S-5

S-6

S-7

S-8

S-9

S-10

3-4
7

(11)

3-6
6

(12)

3-4
4

(8)

3-5
6

(11)

4-4
6

(10)

3-4
6

(10)

2-3
4

(7)

2-3
5

(8)

3-4
6

(10)

2-4
5

(9)

3-4
5

14"

18"

15"

14"

18"

18"

18"

18"

18"

18"

SILTY CLAY, light gray (N6), FeO staining, very stiff, low plasticity.

As above except mottled with light brown (5YR 5/6).

As above except low to medium plasticity.

7.5'
CLAY, with silt, light olive gray (5Y 6/1), few dark yellowish orange
(10YR 6/6) mottles, very stiff, does not effervesce, high plasticity.

As above except decreasing dark yellowish orange mottling.

As above with increasing dark yellowish orange mottling.

As above, trace very fine sand.

As above with trace MnO staining.

As above with trace chert gravel, angular, up to 1/2" in diameter, sand
content increasing with depth.

cl
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ch

ch

ch

ch

ch

ch

ch

PPT= 2.5 tsf

PPT= 2.5 tsf

PPT= 3.0 tsf

PPT= 3.0 tsf

PPT= 2.25 tsf

PPT= 2.5 tsf

PPT= 2.5 tsf

PPT= 2.75 tsf

PPT= 3.0 tsf

PPT= 3.5 tsf

PPT= 3.0 tsf

Ameren Callaway PROJECT NO. 06-3624
LOG OF BORING NO. R-36

DATE STARTED: 2/5/07 DRILLING METHOD: Mud Rotary, Continuous-SPT 0.0-31.5'
Wireline Core, NQ Dual Tube 32.1-73.3'

NOTES:
DATE COMPLETED: 2/10/07
FIELD GEOLOGIST: JLO/THC
CHECKED BY: JLO/JLO
DRILLING CO.: Terracon DRILLER: C. VanVactor

K. Kempton
HELPER: R. Duffield

T. Duncan
RIG: CME 75 Truck
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18"

18"

18"

18"
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18"

18"

8"

18"

18"

1.4'

18.0'
SILTY CLAY, mottled dark yellowish orange (10YR 6/6) to pale
yellowish brown (10R 6/2), hard, moderately plastic, sparse fine sand,
sparse chert pebbles, subangular to rounded, does not effervesce,
with common MnO staining.

As above except very stiff.

As above, trace small limestone particles identified by moderate
effervescence on few small particles, otherwise no effervescence.

As above except hard.

As above except becoming more silty and sandy with depth, sand in
thin lenses.

27.0'
SANDY CLAY, medium dense, with gravel (angular grains), matrix
still dark yellowish orange (10YR 6/6).

28.5'
CLAY, light olive gray (5Y 6/1), mottled with dark yellowish orange
(10YR 6/6), yellowish gray (5Y 8/1) and grayish purple (5P 4/2), little
sand.

As above, with chert fragments.

31.0'
31.0-58.3', GRAYDON CHERT CONGLOMERATE, chert fragments
and pebbles in silty clay matrix, mottled light brown (5YR 5/6) to
moderate yellowish brown (10YR 5/4), stiff.
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PPT= 4.5 tsf

PPT= 3.5 tsf

PPT= 3.75 tsf

PPT= 4.25 tsf

PPT= 4.0 tsf

PPT= 4.0 tsf
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DATE STARTED: 2/5/07 DRILLING METHOD: Mud Rotary, Continuous-SPT 0.0-31.5'
Wireline Core, NQ Dual Tube 32.1-73.3'

NOTES:
DATE COMPLETED: 2/10/07
FIELD GEOLOGIST: JLO/THC
CHECKED BY: JLO/JLO
DRILLING CO.: Terracon DRILLER: C. VanVactor

K. Kempton
HELPER: R. Duffield

T. Duncan
RIG: CME 75 Truck
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35

37.5

40

42.5
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47.5

50

797.2

795.9

R-2

R-3

R-4

R-5

82%

(0%)

36%

(0%)

96%

(56%)

100%

(22%)

4.1'

1.8'

4.8'

5.0'

As above with fractured chert boulders, trace very dusky purple (5RP
2/2), intensely weathered.

38.5-45.6', CHERT CONGLOMERATE, mottled yellowish gray (5Y 7/
2) to pale yellowish brown (10YR 6/2) and very pale orange (10YR 8/
2), MnO staining, moderately to intensely weathered, locally chert
fragments are hard to very hard, with small discontinuous vugs,
matrix is stiff.

45.6'
45.6-46.9', MUDSTONE, very dusky purple (5RP 2/2), partially
consolidated, with chert fragments.

46.9'
46.9-54.0', CHERT CONGLOMERATE, same as 38.5-45.6'.

FeO staining common.

Ameren Callaway PROJECT NO. 06-3624
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NOTES:
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67.5

784.5

R-6

R-7

R-8

69%

(10%)

92%

(60%)

100%

(92%)

3.3'

4.6'

5.0'

54.0-58.3', CHERT CONGLOMERATE, matrix becoming pale
yellowish brown (10YR 6/2) to dark yellowish brown (10YR 4/2), chert
is yellowish gray (5Y 8/1), slightly vuggy.

58.3'
58.3-69.7', BURLINGTON FORMATION - LIMESTONE, light gray
(N7) to medium light gray (N6), medium soft to medium hard, slightly
to moderately weathered, fossiliferous, some clay seams, light olive
gray (5Y 5/2) to yellowish gray (5Y 7/2), moderate to high
effervescence, closely spaced fractures.
59.8-69.7', LIMESTONE, light brown (5YR 5/6), moderate brown
(5YR 4/4) and dark yellowish orange (10YR 6/6), with some light gray
(N7) limestone inclusions, highly fossiliferous (mainly crinoid stems),
medium soft to medium hard, massive, fresh to slightly weathered,
few fractures filled with calcite, slightly fractured.

Trace calcite-  filled partings. Styolites common 66.0-66.7'.
Trace fossils (crinoid stems,
decreasing below 67.5'.
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FIELD GEOLOGIST: JLO/THC
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DRILLING CO.: Terracon DRILLER: C. VanVactor

K. Kempton
HELPER: R. Duffield
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70

72.5

75

77.5

80

82.5

85

773.1

771.2

769.5

R-9
98%

(92%)
4.9'

Few soft mudstone layers 69.3-69.7', grayish orange (10YR 7/4).69.7'
69.7-71.6', BUSHBERG FORMATION - SANDSTONE, mottled very
light gray (N8) and yellowish gray (5Y 8/1), trace pale reddish brown
(10R 5/4), very hard, slightly weathered, healed vertical natural
fracture 70.0-70.5', trace thin clay filled fractures.

71.6'
71.6-73.3', SNYDER CREEK FORMATION - LIMESTONE, light
brown (5YR 5/6) to dark yellowish orange (10YR 6/6), hard, does not
effervesce, slightly weathered, few thin wispy discontinuous shell
fragments and trace brachiopod shell casts infilled with calcite,
slightly fractured.

BOTTOM OF BORING 73.3'
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0

2.5

5

7.5

10

12.5

15

850.7
850.3

S-1

S-2

S-3

3-6
11

(17)

3-4
7

(11)

4-5
7

(12)

18"

18"

18"

CONCRETE 0.0-0.8'.
0.8'

FILL - AGGREGATE 0.8-1.2' 1.2'

SILTY CLAY, medium to high plasticity, moderately stiff, pale brown
(5YR 5/2) with trace mottled dark yellowish orange (10YR 6/6) FeO,
trace fine sand (<2%).

As above with increasing dark yellowish orange (10YR 6/6) FeO,
trace MnO, very stiff.

As above, except decreasing sand content, high plasticity.

ch

ch

ch

PPT=1.5 tsf

PPT=3.0 tsf

PPT=3.5 tsf

Ameren Callaway PROJECT NO. 06-3624
LOG OF BORING NO. R-38

DATE STARTED: 2/28/07 DRILLING METHOD: Mud Rotary, 5.0'-SPT 0.0-44.3'
Wireline Core, NQ Dual Tube 48.0-89.2'

NOTES:
DATE COMPLETED: 3/02/07
FIELD GEOLOGIST: JLH
CHECKED BY: JLO/JLO
DRILLING CO.: Terracon DRILLER: S. Silverman HELPER: J. Poulton

S. Becker
RIG: CME 55 Track
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17.5

20

22.5

25

27.5

30

32.5

ST-1

S-4

S-5

ST-2

4-5
6

(11)

7-8
10

(18)

24"

18"

18"

24"

SILTY CLAY, mostly dark yellowish orange (10YR 6/6) with trace
mottled pale yellowish brown (10YR 6/2), very stiff, highly plastic,
some MnO, trace fine granules.

As above with increasing granules (approximately 5%), and
increasing MnO.

ch

ch

Shelby tube sample 18.0-20.0'

PPT=3.5 tsf

PPT=3.5 tsf

Shelby tube sample 33.0-35.0'
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NOTES:
DATE COMPLETED: 3/02/07
FIELD GEOLOGIST: JLH
CHECKED BY: JLO/JLO
DRILLING CO.: Terracon DRILLER: S. Silverman HELPER: J. Poulton
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RIG: CME 55 Track
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35

37.5

40

42.5

45

47.5

50

812.0

801.5

S-6

S-7

R-1

6-8
15

(23)

25-30
50

(80)

50%

(0%)

18"

12"

1.0'

As above with increasing sand locally, pale brown (5YR 5/2) to
moderate yellowish brown (10YR 5/4), increase in gravel abundancy
and size (3-6mm), very stiff to hard, moderately to highly plastic,
yellowish gray (5Y 8/1) at bottom.

39.5'
39.5-74.8', GRAYDON CHERT CONGLOMERATE - SANDY
MUDSTONE, yellowish gray (5Y 7/2) to yellowish gray (5Y 8/1), well
consolidated, moderately soft, sandy component is fine grained
(approximately 20% sand), intensely weathered, one 45° fracture at
48.7', trace MnO, moderate FeO.

50.0'
50.0-52.95', MUDSTONE, grayish red (5R 4/2) to dusky red (5R 3/4)
with mottled yellowish gray (5Y 7/2) and dark yellowish orange (10YR
6/6) locally, moderately to well consolidated, soft to very soft,
intensely to very intensely weathered, chert absent.

PPT=3.5 tsf

PPT=4.5 tsf, sample breaks.
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52.5

55

57.5

60

62.5

65

67.5

798.6
R-2

R-3

R-4

R-5

100%

(0%)

90%

(0%)

40%

(0%)

50%

(0%)

5.0'

4.5'

2.0'

2.5'

52.95'
52.95-70.0', CHERT CONGLOMERATE, chert fragments, angular to
subangular, very intensely weathered, intensely fractured, dark
yellowish orange (10YR 6/6) to grayish ornage (10YR 7/4) to very
pale orange (10YR 8/2) with mottled pale yellowish brown (10YR 6/2).
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70

72.5

75

77.5

80

82.5

85

776.7

775.2

772.1

R-6

R-7

R-8

94%

(90%)

100%

(88%)

100%

(86%)

100%

4.7'

5.0'

4.2'

70.0-74.15', As above with smaller, more abundant chert fragments,
mudstone matrix is grayish yellow green (5GY 7/2) to yellowish gray
(5Y 7/2), matrix is well consolidated, moderately soft to moderately
hard.

74.8'
74.8-76.3' BUSHBERG FORMATION - SANDSTONE, hard to very
hard, massive, moderately weathered, coarse grained, moderately to
thickly bedded, slightly fractured, very light gray (N8) to light gray (N7)
with mottled dark yellowish orange (10YR 6/6) and trace grayish
yellow green (5GY 7/2). 76.3'
76.3-89.2,' SNYDER CREEK FORMATION - LIMESTONE, dark
yellowish orange (10YR 6/6) to moderate yellowish brown (10YR 5/4),
hard, fine grained, massively bedded, moderately to intensely
weathered, shavings are moderately effervescent, fresh sample is
slightly effervescent.

79.4'
79.4-84.2', CALCAREOUS MUDSTONE, gradational transition.

Color change at 80.6' to pale olive (10Y 6/2).

84.2-85.3', As above except gradual color change to grayish red (5R
4/ 2), moderately soft.
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87.5

90

92.5

95

97.5

100

102.5

762.3

R-9 (90%) 5.0'

BOTTOM OF BORING 89.2'
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0

2.5

5

7.5

10

12.5

15

S-1

S-2

S-3

2-3
11

(14)

4-5
7

(12)

4-7
8

(15)

14"

18"

18"

CLAY, gray, stiff, highly plastic, very moist.

CLAY, gray/brown mottled, highly plastic, stiff.

CLAY, gray/brown, moist, plastic, stiff.

ch

ch

ch
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DATE STARTED: 1/12/07 DRILLING METHOD: Mud Rotary, 5ft-SPT 0.0-43.6'
Wireline Core, NQ Dual Tube 47.7-100.8'

NOTES:
DATE COMPLETED: 1/17/07
FIELD GEOLOGIST: MJE/THC
CHECKED BY: JLO/JLO
DRILLING CO.: Terracon DRILLER: C. VanVactor HELPER: R. Duffield RIG: CME 75 Truck
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17.5

20

22.5

25

27.5

30

32.5

825.4

S-4

S-5

S-6

S-7

3-4
5

(9)

4-5
6

(11)

4-4
6

(10)

6-8
11

(19)

18"

18"

18"

18"

As above with increase in orange silt, trace small black spots.

As above, gray, moist, plastic, stiff.

26.0'

CLAY, gray, low plasticity, medium stiff to stiff.

CLAY, brown, very stiff, non-plastic, small but significant presence of
small chert pebbles, very stiff.

ch

ch
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cl

Ameren Callaway PROJECT NO. 06-3624
LOG OF BORING NO. R-39

DATE STARTED: 1/12/07 DRILLING METHOD: Mud Rotary, 5ft-SPT 0.0-43.6'
Wireline Core, NQ Dual Tube 47.7-100.8'

NOTES:
DATE COMPLETED: 1/17/07
FIELD GEOLOGIST: MJE/THC
CHECKED BY: JLO/JLO
DRILLING CO.: Terracon DRILLER: C. VanVactor HELPER: R. Duffield RIG: CME 75 Truck

E
LE

V
A

TI
O

N
(F

E
E

T 
M

S
L)

D
E

P
TH

(F
E

E
T)

S
A

M
P

LE
 N

O
.

O
R

 R
U

N
 N

O
.

B
LO

W
S

/6
" &

 (N
)

O
R

 %
R

E
C

 &
 (%

R
Q

D
)

R
E

C
O

V
E

R
Y

 (I
N

 O
R

 F
T)

P
R

O
FI

LE

DESCRIPTION

COORDINATES
N 1067586.440      E 1844158.840

SURFACE EL: 851.40

U
S

C
S

 S
Y

M
B

O
L

REMARKS

BORING NO. R-39
SHEET 2 OF 6



35

37.5

40

42.5

45

47.5

50

809.4

803.7

S-8

S-9

R-1

6-11
12

(23)

38-43
50/5
(93)

60%

(33%)

18"

15"

1.8'

CLAY, brown, very stiff, non-plastic, small but significant presence of
small cherts.

42.0'
42.0-87.5', GRAYDON CHERT CONGLOMERATE, brown, highly
consolidated poorly graded sand, very dense.

47.7'
47.7-53.2', CHERT CONGLOMERATE, very pale orange (10YR 8/2),
to grayish orange (10YR 7/4), sample is mostly chert with few
sections (1"-5" thick) of unconsolidated mudstone, does not
effervesce, few vugs and fossil fragments.

cl
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52.5

55

57.5

60

62.5

65

67.5

798.2

794.0

R-2

R-3

R-4

R-5

88%

(44%)

62%

(36%)

22%

(22%)

0%

(0%)

4.4'

3.1'

1.1'

0'

53.2'
53.2-57.4', MUDSTONE, thinly layered to thickly laminated dark
reddish brown (10YR 3/4) to grayish orange (10YR 7/4), soft, friable,
with abundant fine grained sand, laminae colors distinct, does not
effervesce, grading to mostly dark reddish brown.

57.4'
57.4-84.7'(?), MUDSTONE, with common weathered chert fragments,
very pale orange (10YR 8/2) to dark yellowish orange (10YR 6/6) soft,
easily scratched with knife, chert fragments have common angular
bedding planes and partially healed natural breaks, does not
effervesce.

No recovery 65.7-84.7'.
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NOTES:
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DRILLING CO.: Terracon DRILLER: C. VanVactor HELPER: R. Duffield RIG: CME 75 Truck
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70

72.5

75

77.5

80

82.5

85
766.7

R-6

R-7

R-8

S-11

0%

(0%)

0%

(0%)

0%

(0%)

7-19
50/2
(69)

0'

0'

0'

12"

84.7'
84.7(?)-87.5', MUDSTONE, unconsolidated sand, silt, clay, poorly
sorted, with common limestone fragments, pale reddish brown (10R
5/4) to pale greenish yellow (10Y 8/2) sand is fine to coarse,
subangular to subrounded, trace chert, silt and clay do not effervesce,
limestone has strong effervescence.

Drilling fluid color change to red.

Began SPT sampling at 84.7'.

Ameren Callaway PROJECT NO. 06-3624
LOG OF BORING NO. R-39

DATE STARTED: 1/12/07 DRILLING METHOD: Mud Rotary, 5ft-SPT 0.0-43.6'
Wireline Core, NQ Dual Tube 47.7-100.8'

NOTES:
DATE COMPLETED: 1/17/07
FIELD GEOLOGIST: MJE/THC
CHECKED BY: JLO/JLO
DRILLING CO.: Terracon DRILLER: C. VanVactor HELPER: R. Duffield RIG: CME 75 Truck
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87.5

90

92.5

95

97.5

100

102.5

764.4

762.5

755.6

750.6

R-9

R-10

R-11

91%

(91%)

100%

(88%)

92%

(82%)

3.0'

5.0'

4.6'

87.0'
87.5-88.9', BUSHBERG FORMATION - SANDSTONE, grayish
orange (10YR 7/4) to very light gray (N8), medium soft, mottled,
slightly weathered, well sorted, fine grained, slight efferescence.

88.9'
88.9-100.8', SNYDER CREEK FORMATION - ARGILLACEOUS
LIMESTONE, grayish orange (10YR 7/4) to light brown, medium
bedded with very light gray (N8) massive, common clay filled
fractures, fresh to slightly weathered, moderate efferescence
throughout except clay seams do not efferesce, grading to calcareous
shale.

95.8'
95.8-100.8', CALCAREOUS SHALE, grayish red (10R 4/2), grading to
medium light gray (N6) below 99', few layers of grayish yellow green
(5Y 7/2) below 100', medium soft to medium hard, fresh, fresh sample
does not effervesce, scrapings show moderate to strong
effervescence.

BOTTOM OF BORING 100.8'

Rig chattering
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DATE STARTED: 1/12/07 DRILLING METHOD: Mud Rotary, 5ft-SPT 0.0-43.6'
Wireline Core, NQ Dual Tube 47.7-100.8'

NOTES:
DATE COMPLETED: 1/17/07
FIELD GEOLOGIST: MJE/THC
CHECKED BY: JLO/JLO
DRILLING CO.: Terracon DRILLER: C. VanVactor HELPER: R. Duffield RIG: CME 75 Truck
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0

2.5

5

7.5

10

12.5

15

845.4

S-1

S-2

S-3

2-8
16

(24)

2-4
5

(9)

3-5
6

(11)

18"

18"

18"

CLAY, very stiff, high plasticity, brown and gray, moist.
Concrete gravel (subgrade fill?) at 4.2'.

6.0'

CLAY, medium stiff, low to medium plasticity, brown and gray, moist.

CLAY, stiff, low plasticity, mostly gray, moderately stiff layer at 13.6',
trace amounts of chert, dry to moist.

ch

cl

cl

Ameren Callaway PROJECT NO. 06-3624
LOG OF BORING NO. R-40

DATE STARTED: 01/10/07 DRILLING METHOD: Mud Rotary, 5ft-SPT 0.0-52.9'
Wireline Core, NQ Dual Tube 53.5-78.5'

NOTES:
DATE COMPLETED: 01/12/07
FIELD GEOLOGIST: MJE
CHECKED BY: JLO/JLO
DRILLING CO.: Terrracon DRILLER: C. VanVactor HELPER: R. Duffield RIG: CME 75 Truck
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17.5

20

22.5

25

27.5

30

32.5

S-4

S-5

S-6

S-7

3-5
6

(11)

4-4
7

(11)

3-5
6

(11)

4-6
7

(13)

18"

18"

18"

18"

CLAY, stiff, mostly gray, low to medium plasticity.

CLAY, stiff, no plasticity, gray, dry to moist, with trace amounts of
chert.

CLAY, stiff, no plasticity, gray, moist, trace amounts of small chert.

CLAY, stiff, no plasticity, gray and brown, small amounts of chert.

cl

cl

cl

cl
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DATE STARTED: 01/10/07 DRILLING METHOD: Mud Rotary, 5ft-SPT 0.0-52.9'
Wireline Core, NQ Dual Tube 53.5-78.5'

NOTES:
DATE COMPLETED: 01/12/07
FIELD GEOLOGIST: MJE
CHECKED BY: JLO/JLO
DRILLING CO.: Terrracon DRILLER: C. VanVactor HELPER: R. Duffield RIG: CME 75 Truck
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35

37.5

40

42.5

45

47.5

50

809.4

803.7
803.5

S-8

S-9

S-10

5-7
10

(17)

50/3
(50)

50/3
(50)

18"

3.5"

3.5"

CLAY, very stiff, gray and brown, small chert fragments present,
highly consolidated, trace amounts of sand, no plasticity.

42.0'

42.0-73.5', GRAYDON CHERT CONGLOMERATE, sand/sandstone,
brownish yellow, fine, poorly graded, breaks readily in hand.

47.7'
As above except silty, yellowish brown, dry, solid but very easily
broken, moderate amounts of chert present.

47.9'

cl
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NOTES:
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FIELD GEOLOGIST: MJE
CHECKED BY: JLO/JLO
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52.5

55

57.5

60

62.5

65

67.5

S-11

R-1

R-2

R-3

R-4

R-5

50/2
(50)

100%

(68%)

96%

(84%)

86%

(62%)

100%

(32%)

100%

(80%)

2.5"

2.5'

2.4'

4.3'

2.5'

2.5'

90-95% Chert, white (N9) to light gray (N7), very hard, does not
effervesce, highly fractured, with clay seams, yellowish gray (5Y 7/2)
to dusky yellow (5Y 6/4), friable.
As above except harder, dry to moist, significant chert presence, not
as easy to break.

58.5' Clay/mudstone matrix color change to moderate red (5R 5/4),
very dark red (5R 2/6) and grayish red (5R 4/2), decreased amount of
chert, chert is locally pitted.

Chert is vuggy below 68.5'.

Water circulation turns dark red at
60.0'.

Ameren Callaway PROJECT NO. 06-3624
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DATE STARTED: 01/10/07 DRILLING METHOD: Mud Rotary, 5ft-SPT 0.0-52.9'
Wireline Core, NQ Dual Tube 53.5-78.5'

NOTES:
DATE COMPLETED: 01/12/07
FIELD GEOLOGIST: MJE
CHECKED BY: JLO/JLO
DRILLING CO.: Terrracon DRILLER: C. VanVactor HELPER: R. Duffield RIG: CME 75 Truck

E
LE

V
A

TI
O

N
(F

E
E

T 
M

S
L)

D
E

P
TH

(F
E

E
T)

S
A

M
P

LE
 N

O
.

O
R

 R
U

N
 N

O
.

B
LO

W
S

/6
" &

 (N
)

O
R

 %
R

E
C

 &
 (%

R
Q

D
)

R
E

C
O

V
E

R
Y

 (I
N

 O
R

 F
T)

P
R

O
FI

LE

DESCRIPTION

COORDINATES
N 1067502.566      E 1844238.415

SURFACE EL: 851.38

U
S

C
S

 S
Y

M
B

O
L

REMARKS

BORING NO. R-40
SHEET 4 OF 5



70

72.5

75

77.5

80

82.5

85

777.9

772.9

R-6

R-7

46%

(18%)

94%

(78%)

2.3'

4.7'

73.5'
73.5-78.5', BURLINGTON FORMATION - LIMESTONE, light gray
(N7) to medium light gray (N6), hard, highly effervescent, slight to
moderate weathering, massive, slightly to moderately fractured, very
pale orange (10YR 8/2) to grayish orange (10YR 7/4) clay seams in
fractures, few thin stylolites.

BOTTOM OF BORING 78.5'
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DATE STARTED: 01/10/07 DRILLING METHOD: Mud Rotary, 5ft-SPT 0.0-52.9'
Wireline Core, NQ Dual Tube 53.5-78.5'

NOTES:
DATE COMPLETED: 01/12/07
FIELD GEOLOGIST: MJE
CHECKED BY: JLO/JLO
DRILLING CO.: Terrracon DRILLER: C. VanVactor HELPER: R. Duffield RIG: CME 75 Truck
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0

2.5

5

7.5

10

12.5

15

851.0

849.5

S-1

S-2

S-3

3-4
6

(10)

3-6
9

(15)

5-6
8

(14)

18"

18"

18"

CONCRETE 0.0-0.5'. 0.5'
FILL - AGGREGATE.

2.0'

SILTY CLAY, pale yellowish brown (10YR 6/2) and light brown (5YR
5/6) mottled, low plasticity, stiff.

SILTY CLAY, pale yellowish brown (10YR 6/2), some dark yellowish
orange (10YR 6/6) mottling, moderate plasticity, very stiff to hard,
trace very fine sand.

As above except hard.

cl

cl

cl

PPT= 2.0 tsf

PPT= 4.0 tsf

PPT= 4.5 tsf

Ameren Callaway PROJECT NO. 06-3624
LOG OF BORING NO. R-41

DATE STARTED: 2/23/07 DRILLING METHOD: Mud Rotary, 5.0'-SPT 0.0-53.5'
Wireline Core, NQ Dual Tube 53.5-105.3'

NOTES:
DATE COMPLETED: 2/28/07
FIELD GEOLOGIST: DHC/JLH
CHECKED BY: JLO/JLO
DRILLING CO.: Terracon DRILLER: S. Silverman HELPER: C. Condron RIG: CME 55 Track
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17.5

20

22.5

25

27.5

30

32.5

824.5

ST-1

S-4

S-5

S-6

3-6
8

(14)

1-2
2

(4)

9-10
11

(21)

24"

18"

18"

18"

As above except light brown (5YR 5/6) to moderate yellowish brown
(10YR 5/4), increasing MnO and FeO, increasing sand with depth,
trace granules.

27.0'

CLAYEY SAND, silty, abundant sand (30%) and granules, poorly
sorted, non-cohesive, very loose.

As above except increasing sand (50-60%) and granules (5-10%),
stiff.

cl

sc

sc

Shebly tube sample from 19.0'-21.0'

PPT= 4.5 tsf

PPT= 1.5 tsf

Ameren Callaway PROJECT NO. 06-3624
LOG OF BORING NO. R-41

DATE STARTED: 2/23/07 DRILLING METHOD: Mud Rotary, 5.0'-SPT 0.0-53.5'
Wireline Core, NQ Dual Tube 53.5-105.3'

NOTES:
DATE COMPLETED: 2/28/07
FIELD GEOLOGIST: DHC/JLH
CHECKED BY: JLO/JLO
DRILLING CO.: Terracon DRILLER: S. Silverman HELPER: C. Condron RIG: CME 55 Track
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35

37.5

40

42.5

45

47.5

50

814.5

804.5

ST-2

S-7

S-8

S-9

4-8
9

(17)

6-8
14

(22)

50/5
(50)

18"

18"

18"

9"

37.0'

SILTY CLAY, stiff, low to moderate plasticity, sandy, trace granules,
increasing MnO, decreasing FeO, hard.

As above with increasing granules (15%).

47.0'
47.0-95.5', GRAYDON CHERT CONGLOMERATE, silty sand, light
gray (N7) to medium light gray (N6), stiff to very stiff, friable.

cl

Shelby tube sample 35.5-37.0'

PPT= 4.5 tsf

PPT= 4.75 tsf - sample breaks.

PPT= 2.0 tsf- sample breaks.
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Wireline Core, NQ Dual Tube 53.5-105.3'

NOTES:
DATE COMPLETED: 2/28/07
FIELD GEOLOGIST: DHC/JLH
CHECKED BY: JLO/JLO
DRILLING CO.: Terracon DRILLER: S. Silverman HELPER: C. Condron RIG: CME 55 Track
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52.5

55

57.5

60

62.5

65

67.5

798.0

783.6

S-10

R-1

R-2

R-3

R-4

50/1
(50)

100%

(100%)

100%

(88%)

100%

(76%)

100%

(78%)

1"

2.0'

5.0'

5.0'

5.0'

53.5'
53.5-67.9', MUDSTONE, sandy, yellowish gray (5Y 7/2), moderately
soft to moderately hard, friable, massive, moderately weathered, 2%
MnO, 5% FeO, no effervescence.

67.9'
67.9-95.5', 60% chert, 40% matrix, chert fragments in mudstone
matrix, both yellowish gray (5Y 7/2) and light gray (N7), with mottled
trace grayish red (5R 4/2) and grayish orange (10YR 7/4), chert
fragments range in size from pebble to cobble to boulder, hard to very
hard, angular, mudstone matrix is moderately hard to moderately soft,
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DATE STARTED: 2/23/07 DRILLING METHOD: Mud Rotary, 5.0'-SPT 0.0-53.5'
Wireline Core, NQ Dual Tube 53.5-105.3'

NOTES:
DATE COMPLETED: 2/28/07
FIELD GEOLOGIST: DHC/JLH
CHECKED BY: JLO/JLO
DRILLING CO.: Terracon DRILLER: S. Silverman HELPER: C. Condron RIG: CME 55 Track
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70

72.5

75

77.5

80

82.5

85

R-5

R-6

R-7

100%

(98%)

100%

(72%)

100%

(64%)

5.0'

5.0'

5.0'

locally arenaceous, conglomerate is moderately to intensely
weathered, massive to slightly fractured, chert fragments are locally
oolitic and pitted, conglomerate is moderately to well consolidated.

86.3-87.0' Chert boulders contain fossils.
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87.5

90

92.5

95

97.5

100

102.5

756.0

754.8

753.9

R-8

R-9

R-10

R-11

90%

(76%)

83%

(73%)

100%

(95%)

100%

(100%)

4.5'

4.0'

5.0'

5.0'

95.5'
95.5-97.6' BUSHBERG FORMATION - SANDSTONE, coarse
grained, hard to very hard, well consolidated, light greenish gray
(5GY 8/1) to very light gray (N8), with trace mottled dark yellowish
orange (10YR 6/6), massive, moderately to intensely weathered,
trace FeO.

96.7'

96.7-97.6', SANDY SILTY CLAY, medium stiffness, non-plastic,
yellowish gray (5Y 7/2) to pale olive (10Y 6/2), with trace dark
yellowish orange (10YR 6/6), friable, medium bedded, soft to
moderately soft.

97.6'

97.6-105.3', SNYDER CREEK FORMATION - CALCAREOUS
MUDSTONE, massively bedded, moderately hard to hard, fresh
sample slightly effervesces, shavings are moderately effervescent,
dark yellowish orange (10YR 6/6) to moderate yellowish brown (10YR
5/4), with trace MnO, moderately to intensely weathered, slightly
fractured.

102.5'-105.3' color change to pale olive (10Y 6/2), same
effervescence as above, moderately hard to hard, massive,
moderately weathered, trace (<3%) MnO, not fractured.

vc
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105

107.5

110

112.5

115

117.5

120

746.2 BOTTOM OF BORING 105.3'
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0

2.5

5

7.5

10

12.5

15

850.7
850.3

845.0

S-1

S-2

S-3

3-5
7

(12)

2-3
5

(8)

5-10
9

(19)

18"

18"

18"

CONCRETE 0.0-0.8'.
0.8'

FILL - AGGREGATE 0.8'-1.2'. 1.2'

SILTY CLAY, medium plasticity, pale yellowish brown (10YR 6/2) with
mottled dark yellowish orange (10YR 6/6), stiff,  some FeO staining,
trace MnO.

6.5'

SILTY CLAY, high plasticity, pale yellowish brown (10YR 6/2) with
mottled dark yellowish orange (10YR 6/6), very stiff, some FeO
staining, trace MnO.

As above with increasing MnO, hard.

cl

ch

ch

PPT= 1.5 tsf

PPT= 2.5 tsf

PPT= 4.5 tsf
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FIELD GEOLOGIST: JLH
CHECKED BY: JLO/JLO
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17.5

20

22.5

25

27.5

30

32.5

ST-1

S-4

S-5

S-6

6-6
7

(13)

3-6
7

(13)

5-9
7

(16)

24"

18"

16"

18"

Same as above.

As above with moderate MnO staining, increasing FeO.

CLAY, high plasticity, moderate yellowish brown (10YR 5/4) mottled
with pale yellowish brown (10YR 6/2), hard, approximately 2%
granules, trace silt.

ch

ch

ch

Shelby Tube sample 18.0-20.0'

PPT= 4.5 tsf

PPT= 4.25 tsf

PPT= 4.5 tsf
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35

37.5

40

42.5

45

47.5

50

810.0

799.9

ST-2

S-7

R-1

R-2

22-50/5
(50)

100%

(0%)

74%

(0%)

24"

12"

1.2'

3.7'

41.5'
41.5-80.2', GRAYDON CHERT CONGLOMERATE, sandy mudstone
(approximately 10% sand), well consolidated, moderately soft to
moderately hard, and chert, very pale orange (10YR 8/2) to grayish
orange (10YR 7/4).

44.8-51.6', CHERT CONGLOMERATE, chert fragments are angular,
cobble to boulder sized, intensely weathered, moderately to intensely
fractured, locally pitted, fossiliferous (crinoid stems), locally oolitic,
very hard, non effercescent, yellowish gray (5Y 8/1) and very light
gray (N8), matrix is soft to moderately soft, intensely weathered,
sandy silty clay, friable, grayish orange pink (10R 8/2) and grayish red
purple (5RP 4/2).

51.6'
51.6-53.7', MUDSTONE layer, arenaceous, very well consolidated,

Shelby Tube sample 38.0-40.0'

PPT= 3.5 tsf

Analytical sample 46.9- 48.8'
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52.5

55

57.5

60

62.5

65

67.5

797.8

R-3

R-4

R-5

R-6

84%

(0%)

100%

(0%)

100%

(0%)

94%

(94%)

4.2'

5.0'

5.0'

4.7'

moderately to intensely weathered, friable, grayish yellow green (5GY
7/2) with mottled dark yellowish orange (10YR 6/6).

53.7'
53.7-82.0', CHERT CONGLOMERATE, same as 44.8-51.6'.

57.2', Matrix color change to mostly grayish red purple (5RP 4/2).
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70

72.5

75

77.5

80

82.5

85

771.3

767.5
767.0

R-7

R-8

R-9

100%

(0%)

74%

(0%)

100%

(97%)

5.0'

3.7'

5.0'

80.2'
80.2-84.0', BURLINGTON FORMATION - LIMESTONE, hard, light
gray (N6) to very light gray (N8), arenaceous at base, medium to fine
grained, fossiliferous (crinoid stems), thickly bedded, moderately
weathered. Color change to dark yellowish orange at 80.9', highly
effervescent.

84.0'
80.4-84.5', BUSHBERG FORMATION - SANDSTONE, medium to
coarse grained, moderately weathered, medium bedding thickness,
very hard, very light gray (N8) and mottled light greenish gray (5GY 8/
1), not fractured.

84.5'

84.5-90.2', SNYDER CREEK FORMATION - CALCAREOUS SHALE,
fine grained, hard massively bedded, moderately weathered, very
slightly fractured, MnO staining, shell fragments (healed),  moderate
yellowish brown (10YR 5/4), moderately effervescent.

Analytical sample 77.2- 78.9'
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87.5

90

92.5

95

97.5

100

102.5

761.3

R-10
100%

(100%)
5.0'

BOTTOM OF BORING 90.2'
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0

2.5

5

7.5

10

12.5

15

851.0
850.7

848.0

845.0

S-1

S-2

S-3

5-6
8

(14)

2-3
5

(8)

4-6
7

(13)

18"

18"

18"

CONCRETE 0.0'-0.5'. 0.5'
FILL - AGGREGATE 0.5-0.8'. 0.8'
0.8'-3.5', Fat clay.

3.5'
SILTY CLAY (fill) pale yellowish brown (10YR 6/2) to moderate
yellowish brown (10YR 5/4), moderately plastic, hard (compacted fill),
trace fine sand.

6.5'

CLAY, sparse silt, as above but highly plastic, not fill material, stiff.

As above, mostly pale yellowish brown (10YR 6/2) less than 25%
dark yellowish orange (10YR 6/6), very stiff.

ch

cl

ch

ch

PPT= 4.5 tsf

PPT= 2.0 tsf

PPT= 2.5 tsf

Ameren Callaway PROJECT NO. 06-3624
LOG OF BORING NO. R-43

DATE STARTED: 3/09/07 DRILLING METHOD: Mud Rotary, 5.0'-SPT 0.0-39.5'
Wireline Core, NQ Dual Tube 42.0-90.0'

NOTES:
DATE COMPLETED: 3/10/07
FIELD GEOLOGIST: THC
CHECKED BY: JLO/JLO
DRILLING CO.: Terracon DRILLER: S.Silverman HELPER: C. Condron

J. Boulton
RIG: CME 55 Track
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17.5

20

22.5

25

27.5

30

32.5

S-4

S-5

S-6

S-7

3-4
6

(10)

3-5
6

(11)

4-6
7

(13)

4-6
7

(13)

18"

18"

18"

18"

Same as above.

CLAY, pale yellowish brown (10YR 6/2), trace dark yellowish orange
(10YR 6/6), very stiff, highly plastic, trace silt, trace MnO staining,
very stiff.

Same as above.

As above, increasing dark yellowish orange (10YR 6/6), with sparse
sand in the dark yellowish orange, increasing MnO,  trace granule-
sized chert fragments.

ch

ch

ch

ch

PPT= 3.75 tsf

PPT= 4.0 tsf

PPT= NM

PPT= 2.5 tsf
Dark yellowish orange has 4.25 tsf,
Pale yellowish brown has 2.0 tsf.
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35

37.5

40

42.5

45

47.5

50

809.5

S-8

R-1

R-2

5-6
9

(15)

100%

(0%)

76%

(0%)

18"

3.0'

3.8'

As above except hard.

42.0'
42.0'-71.6' GRAYDON CHERT CONGLOMERATE, mottled yellowish
gray (5Y 8/1), very dusky red (10R 2/2), sample is mostly lightly
consolidated mudstone with chert pebbles and boulders, chert is
hard, moderately weathered, mudstone is very soft, silty, friable.
Chert nodules contain some pitting, trace vugs.

Trace crinoid stems in chert, chert is highly fractured, mudstone
matrix has abundant chert granules and fragments.

Chert and mudstone as above, mudstone partially consolidated, very
soft. Chert ranges from pebbles to boulders, common FeO staining.
Color grading to pale reddish brown (10R 5/6), soft loose clay bottom
of sample.

ch PPT= 4.5 tsf

Analytical sample 42.8'- 45.0'

53.5'-55.0' washed out ?
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52.5

55

57.5

60

62.5

65

67.5

R-3

R-4

R-5

R-6

80%

(0%)

100%

(0%)

92%

(0%)

58%

(0%)

4.0'

5.0'

4.6'

2.9'

As above, chert gravel to boulder sized, trace flow structures in
mudstone.
Trace ooids.

Chert and mudstone are grayish orange (10YR 7/4), dark yellowish
orange (10YR 6/6), pale yellowish brown (10YR 6/2) and dark reddish
brown (10R 3/4), chert is severely weathered, mudstone is soft,
weathered, FeO staining throughout sample.

As above, most of the clay washed out of this sample.
Sample is mostly highly fractured chert and some mudstone.

Ameren Callaway PROJECT NO. 06-3624
LOG OF BORING NO. R-43

DATE STARTED: 3/09/07 DRILLING METHOD: Mud Rotary, 5.0'-SPT 0.0-39.5'
Wireline Core, NQ Dual Tube 42.0-90.0'

NOTES:
DATE COMPLETED: 3/10/07
FIELD GEOLOGIST: THC
CHECKED BY: JLO/JLO
DRILLING CO.: Terracon DRILLER: S.Silverman HELPER: C. Condron

J. Boulton
RIG: CME 55 Track

E
LE

V
A

TI
O

N
(F

E
E

T 
M

S
L)

D
E

P
TH

(F
E

E
T)

S
A

M
P

LE
 N

O
.

O
R

 R
U

N
 N

O
.

B
LO

W
S

/6
" &

 (N
)

O
R

 %
R

E
C

 &
 (%

R
Q

D
)

R
E

C
O

V
E

R
Y

 (I
N

 O
R

 F
T)

P
R

O
FI

LE

DESCRIPTION

COORDINATES
N 1067515.290      E 1844464.150

SURFACE EL: 851.46

U
S

C
S

 S
Y

M
B

O
L

REMARKS

BORING NO. R-43
SHEET 4 OF 6



70

72.5

75

77.5

80

82.5

85

779.9

772.8

771.5

769.5

765.0

R-7

R-8

R-9

92%

(0%)

96%

(40%)

100%

(90%)

4.6'

4.8'

5.0'

Chert conglomerate as above.

71.6'
71.6'-89.5' BURLINGTON FORMATION- LIMESTONE, pale yellowish
brown (10YR 6/2) with common FeO staining, slight to moderate
weathering, boulders up to 1.6', matrix is mostly clay, trace poorly
consolidated mudstone,  moderate to strong effervescence on fresh
sample, violent effervescence on shavings.
Below 73.0', combination of cherty limestone and chert in clay matrix
is medium soft to medium hard.

Below 75.0', some LIMESTONE fragments are sandy, trace light
brown (5YR 5/6) limestone, trace ooids.

78.7'
78.7'-80.0', LIMESTONE, limestone is light brown (5YR 5/6),  medium
hard, slightly effervescent with few very thin healed angular fractures
within limestone pieces, trace small voids, matrix is mudstone, dusky
yellow (5Y 6/4), shaly, with flow structures evident, mudstone slightly
to moderately effervescent.

80.0'

80.0'-82.0', MUDSTONE, mottled pale olive (10 Y 6/2) and dark
yellowish orange (10YR 6/6), pale olive mudstone is soft, trace
granule-sized chert fragments, not effervescent, light brown is
medium soft, slight effervescence on fresh sample, strong
effervescence on sample shavings, flow structures evident
throughout sample, especially in green mudstone.

82.0'

82.0'-83.8', LIMESTONE, light brown (5YR 5/6) with few thin clay
layers, moderately weathered, moderate to strong effervescence,
trace pitting.

83.8'-86.3', LIMESTONE, very light gray (N8) to light olive gray (5Y 6/
1), few very thin healed fractures, stylolitic, medium hard, medium
grained, strong effervescence.
1" clay layer at 85.8'.

86.5'
86.5'-89.5' Mudstone as 80.0'-82.0.
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87.5

90

92.5

95

97.5

100

102.5

762.0
761.5

R-10
100%

(82%)
5.0'

89.5'
89.5'-90.0' BUSHBERG FORMATION- SANDSTONE, light greenish
gray (5GY 8/1), pale reddish brown (10R 5/4) and grayish orange
(10YR 7/4), hard, noneffervescent, grains are well rounded, fine to
medium.

BOTTOM OF BORING 90'
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0

2.5

5

7.5

10

12.5

15

S-1

S-2

S-3

2-4
4

(8)

2-4
6

(10)

2-4
6

(10)

15"

18"

21"

CLAY, mottled pale yellowish brown (10YR 6/2) and dark yellowish
orange (10YR 6/6), medium stiff, high plasticity, trace silt, no
effervescence.

As above, decreasing dark yellowish orange, medium stiff to stiff.

ch

ch

ch
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17.5

20

22.5

25

27.5

30

32.5

821.6

S-4

S-5

S-6

S-7

3-4
6

(10)

3-5
6

(11)

4-5
8

(13)

7-10
10

(20)

18"

21"

20"

0"

Same as above.

CLAY, pale yellowish brown (10YR 6/2), trace dark orange, medium
stiff, trace medium to coarse quartz sand, trace white coarse grains,
very sparse, does not effervesce.

26.0'

SILTY CLAY, yellowish brown, medium to low plasticity, stiff, trace
quartz, trace white, angular, weathered chert (?), does not effervesce.

ch

ch

cl

No recovery 32.6-34.1'.
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35

37.5

40

42.5

45

47.5

50

810.1

805.0

S-8

S-9

S-10

17-29
42

(71)

38-50/5
(50)

50/4
(50)

15"

7"

4"

37.5'
37.5-69.0' GRAYDON CHERT CONGLOMERATE - SANDY SILT,
yellowish gray (5Y 8/1), trace purple, medium stiff, isolated
calcareous zones, some effervescence, fine to coarse sand,
subrounded to subangular, well graded.

42.6'
SILT, yellowish orange, trace brown,  with increased white,  angular,
chert fragments, some sand and clay,  poorly graded, some iron
staining.

As above, mostly grayish orange (10YR 8/2), trace light brown (5Y 5/
6), mixture of silt, sand, slightly cemented mud, and chert fragments,
chert highly fractured, trace 1/16-1/8" MnO nodules, no
effervescence.

Rig chattering.

Sample broken during sampling,
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52.5

55

57.5

60

62.5

65

67.5

790.0

785.0

779.6

778.6

S-11

S-12

S-13

R-1

R-2

50/4
(50)

50/4
(50)

31-50/4
(50)

60%

(16%)

88%

(0%)

4"

3.5"

10"

1.5'

2.2'

As above.

57.6'
SILT, SAND, and MUDSTONE, partially cemented, dark yellowish
brown (10YR 4/2) to dark yellowish orange (10YR 6/6).

62.6'
MUDSTONE, consolidated, moderate yellowish brown, with silt.
As above except very pale orange (10YR 8/2), hard, intensely
fractured, fractures at 70° angles, some clay, vugs, and weathered
zones, slightly weathered, very slight effervescence.

As above except no effervescence.

68.0'
CLAY, brown, with angular gravel.

69.0'
69.0'-82.3' BURLINGTON FORMATION- LIMESTONE, light brown

Many mechanical breaks, natural
breaks at 63-64'.
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70

72.5

75

77.5

80

82.5

85

765.3

762.7

R-3

R-4

R-5

R-6

74%

(22%)

100%

(94%)

100%

(74%)

100%

(96%)

3.7'

5.0'

5.0'

5.0'

(5Y 5/6), highly effervescent, fresh, massive, with white,  moderately
hard incrustations, some clay, some fractures.

As above except unfractured.

Color change to light brown (5YR 5/6), soft,  with interbeds of very
soft, pale olive (10Y 4/2) claystone from 78.0-82.5', very hard, very
pale orange (10YR 8/2) from 82.5-83.0'.

82.3'
82.3'-84.9' BUSHBERG FORMATION- SANDSTONE, very pale
orange (10YR 8/2), very hard, does not effervesce, some iron
staining, thick bedding, slight to moderate weathering, slightly to
moderately fractured, intensely fractured and weathered at basal
contact.

84.9'
84.9'-88.0' SNYDER CREEK FORMATION- LIMESTONE, light brown
(5YR 5/6) to dark yellowish orange (10YR 6/6), few fossils from 84.9'-
86.0', massive, fresh to slight weathering, some limonite, few vugs,
fractures at 85.0'-85.1' infilled with calcite, moderately hard.

86.7'

Few mechanical breaks.
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87.5

90

92.5

95

97.5

100

102.5

760.9

759.6

86.7', Grades into calcareous mudstone, same colors as above.

BOTTOM OF BORING 88'
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0

2.5

5

7.5

10

12.5

15

846.5

836.0

S-1

S-2

S-3

3-2
3

(5)

2-4
5

(9)

3-5
5

(10)

11"

18"

18"

Gravel Fill. 0.5'

CLAY, moderate brown (5YR 4/4), with sand and gravel from surface
road material, plastic, soft to medium soft.

CLAY, moderate brown (5YR 4/4), moderately stiff, moderately
plastic, slight FeO staining.

11.0'

As above except iron stained, medium stiff to stiff, highly plastic,
sticky, pale yellowish brown (10YR 6/2).

cl

cl

ch

Ameren Callaway PROJECT NO. 06-3624
LOG OF BORING NO. R-45

DATE STARTED: 01/04/07 DRILLING METHOD: Mud Rotary, SS 5ft-SPT 0.0-38.3'
Wireline Core, NQ Dual Tube 39.0-54.0'

NOTES:
DATE COMPLETED: 01/05/07
FIELD GEOLOGIST: AF
CHECKED BY: JLO/JLO
DRILLING CO.: Terracon DRILLER: K. Kempton HELPER: C. Condron RIG: CME 850 ATV

E
LE

V
A

TI
O

N
(F

E
E

T 
M

S
L)

D
E

P
TH

(F
E

E
T)

S
A

M
P

LE
 N

O
.

O
R

 R
U

N
 N

O
.

B
LO

W
S

/6
" &

 (N
)

O
R

 %
R

E
C

 &
 (%

R
Q

D
)

R
E

C
O

V
E

R
Y

 (I
N

 O
R

 F
T)

P
R

O
FI

LE

DESCRIPTION

COORDINATES
N 1067564.231      E 1844030.867

SURFACE EL: 847.01

U
S

C
S

 S
Y

M
B

O
L

REMARKS

BORING NO. R-45
SHEET 1 OF 4



17.5

20
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25

27.5

30

32.5

826.0

S-4

S-5

S-6

S-7

4-5
5

(10)

3-4
5

(9)

4-5
7

(12)

4-6
7

(13)

18"

18"

18"

18"

Same as above.

21.0'

SILTY CLAY, brown with dark yellowish orange stains (10YR 6/6),
medium stiff.

Same as above.

SILTY CLAY, noted increased content of orange silt, very hard,
presence of large gravel size chert.

ch
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35

37.5

40

42.5

45

47.5

50

809.5

808.0

807.3

805.9

S-8

R-1

R-2

R-3

12-19
25

(44)

100%

(86%)

100%

(62%)

84%

(24%)

9.6"

5.0'

5.0'

4.2'

37.5'
37.5'-54.0' GRAYDON CHERT CONGLOMERATE, grayish white with
purple inclusions, does not effervesce, low plasticity, early stages of
consolidation.

39.0'
39.0-39.7, CLAY, pale yellowish brown with sparse amounts of chert.

39.7'
39.7-41.1, CLAYSTONE, flaky, consolidated, non plastic, increased
amounts of chert, soft.

41.1'
41.1-42.8, Becoming more consolidated, chert, soft rock claystone.

42.8-43.4, Red staining, slightly harder.

43.4-44.0, Orange, decreased clay, moderately hard.

44.0-49.0, Soft chert conglomerate with increased amounts of and
larger sized chert.
No effervescence.
Moderately hard with vugs from 46.2-47.6.
Pale yellowish brown in color, more cemented material to more
broken.

49.0-54.0, Soft chert conglomerate with larger sized chert, some reds
silt present at 51.2'. Breaks when handled.
No effervescence,  pale yellowish brown,  moderately fractured.

No effervescence, slow coring, no rig
chatter.

Difficult to remove core from barrel;
many mechanical breaks during
removal.
No rig chatter.

Ameren Callaway PROJECT NO. 06-3624
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DATE STARTED: 01/04/07 DRILLING METHOD: Mud Rotary, SS 5ft-SPT 0.0-38.3'
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52.5

55

57.5

60

62.5

65

67.5

793.0 BOTTOM OF BORING 54'
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0

2.5

5

7.5

10

12.5

15

848.8

844.8

839.8

S-1

S-2

S-3

5-5
7

(12)

4-4
6

(10)

3-4
6

(10)

15.6"

18"

16.8"

FILL.

2.0'

CLAYEY SILT, dark brown, non-plastic, low plasticity at end of run,
stiff and dry.

6.0'

SILTY CLAY, very low plasticity, light brown with red silt, medium stiff
to stiff, dry.

11.0'

CLAY, gray with red, orange red silt, medium stiff and plastic.

ml

cl

ch
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17.5

20

22.5

25

27.5

30

32.5

829.8

S-4

S-5

S-6

S-7

3-4
6

(10)

4-6
7

(13)

6-8
11

(19)

4-7
8

(15)

18"

18"

18"

18"

As above except some black staining, medium stiff, plastic.

21.0'

SILTY CLAY, hard, orange, very low plasticity, stiff.

SILTY CLAY (Glacial Till?), very stiff, orange to gray with white and
black sand granular, and rounded small gravel.

SILTY CLAY, gray with orange silt, stiff to very stiff.

ch

cl

cl

cl
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35

37.5

40

42.5

45

47.5

50

810.9

S-8

S-9

R-1

5-9
13

(22)

27-27
36

(63)

66%

(30%)

18"

18"

2.1'

SILTY CLAY, very stiff, gray/brown with orange silt, increasing
amount of silt, light gray sand and small gravel.

39.9'
39.9'-70.5' GRAYDON CHERT CONGLOMERATE, light gray
claystone and chert with purple silt, angular chert fragments.

90-95% Chert, white (N9) to grayish orange (10YR 7/4), hard, vuggy,
clay matrix is pale yellowish orange (10YR 8/6) to dark yellowish
orange (10YR 6/6) with some pale red (5R 6/2) to grayish red (5R 4/
2).

cl

Rig chattering at 39.9'.

Split Spoon refusal at 47.5'.

Borhole caved in prior to coring.  It
was difficult to circulate water and
advance barrel down to 47.5'.

No Recovery, inner barrel not in
position.
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52.5

55

57.5

60

62.5

65

67.5

R-2

R-3

R-4

R-5

R-6

0%

(0%)

0%

(0%)

88%

(12%)

40%

(0%)

20%

(20%)

0'

0'

2.6'

2.0'

1.0'

Fragments of chert.

CHERT CONGLOMERATE, yellow to tan, iron stained, no
efferescence, yellow clay, broken, hard, vugs.

60.5'-70.5' CHERT CONGLOMERATE, with some limestone
fragments.

Sample recovered from outer barrel.

Very slow advance 2nd tank of water,
losing water.
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70

72.5

75

77.5

80

82.5

85

780.3

771.7
771.4

770.3

R-7

R-8

R-9

100%

(29%)

93%

(30%)

100%

(90%)

2.2'

2.6'

5.0'

70.5'
70.5'-80.5' BURLINGTON FORMATION - LIMESTONE, very light
gray (N8) to light gray (N7), abundant fossils, highly effervescent,
medium soft, moderately to closely fractured, very thick bedding,
slight to moderate weathering, few thin stylolites, fractures at
approximately 20-30° to bedding plane.

79.1'
79.1'-79.4' Clay seam, yellowish gray (5Y 7/2) at contact between
upper and lower unit of Burlington.

79.4'

79.4'-80.5' LIMESTONE, dark yellowish orange (10YR 6/6).

BOTTOM OF BORING 80.5'
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2.5

5

7.5

10

12.5

15

850.9

849.4

S-1

S-2

S-3

4-4
4

(8)

3-4
5

(9)

3-4
7

(11)

15"

18"

18"

CONCRETE 0.5'
FILL - AGGREGATE

2.0'

SILTY CLAY, pale yellowish brown (10YR 6/2) with moderate
yellowish brown (10YR 5/4) mottling, high plasticity, trace very fine
sand, stiff.

SITLY CLAY, pale yellowish brown (10YR 6/2) with dark yellowish
orange (10YR 6/6) mottling, moderate to high plasticity, some very
fine sand, moderate brown (FeO) staining, some black MnO streaks.

As above except very stiff.

ch

ch

ch

PPT= 2.0 tsf

PPT= 1.75 tsf

PPT= 4.0 tsf
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17.5

20

22.5

25

27.5

30

32.5

S-4

S-5

S-6

S-7

3-6
7

(13)

3-4
4

(8)

3-5
6

(11)

4-7
8

(15)

18"

18"

18"

18"

SILTY CLAY, pale yellowish brown (10YR 6/2), high plasticity, very
stiff.

As above except very stiff.

SILTY CLAY as above except increasing sand content, mostly fine to
medium with occasional coarse sand, very stiff.

SILTY CLAY, dark yellowish orange (10YR 6/6) and some pale
yellowish brown (10YR 6/2) with some fine to medium and occasional
coarse sand, trace black MnO, very stiff.

ch

ch

ch

ch

PPT= 3.5 tsf

PPT= 3.0 tsf

PPT= 4.0 tsf

PPT= 3.75 tsf
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35

37.5

40

42.5

45

47.5

50

810.9

800.9

S-8

S-9

R-1

4-5
5

(10)

50/4
(50)

100%

(0%)

18"

4.0"

5.0'

As above with increasing sand content, few chert fragments 39.6'-
40.0'.

40.5'
40.5'-94.8' GRAYDON CHERT CONGLOMERATE, sandy mudstone,
yellowish gray (5Y 8/1) and grayish purple (5P 4/2), soft,  friable, with
some very fine to fine sand, poorly consolidated.

50.5'
50.5'-55.4' CHERT CONGLOMERATE, chert fragments,  very pale
orange (10YR 8/2), gravel to cobble size,  angular to rounded,
yellowish gray (5Y 8/1) clayey silt matrix, sandy.

ch PPT= 2.75 tsf

Ameren Callaway PROJECT NO. 06-3624
LOG OF BORING NO. R-47

DATE STARTED: 2/21/07 DRILLING METHOD: Mud Rotary, 5.0'-SPT 0.0-43.8'
Wireline Core, NQ Dual Tube 45.3-110.3'

NOTES:
DATE COMPLETED: 2/23/07
FIELD GEOLOGIST: DHC
CHECKED BY: JLO/JLO
DRILLING CO.: Terracon DRILLER: S. Silverman HELPER: C. Condron

J. Boulton
RIG: CME 55 Track

E
LE

V
A

TI
O

N
(F

E
E

T 
M

S
L)

D
E

P
TH

(F
E

E
T)

S
A

M
P

LE
 N

O
.

O
R

 R
U

N
 N

O
.

B
LO

W
S

/6
" &

 (N
)

O
R

 %
R

E
C

 &
 (%

R
Q

D
)

R
E

C
O

V
E

R
Y

 (I
N

 O
R

 F
T)

P
R

O
FI

LE

DESCRIPTION

COORDINATES
N 1067404.633      E 1844578.725

SURFACE EL: 851.43

U
S

C
S

 S
Y

M
B

O
L

REMARKS

BORING NO. R-47
SHEET 3 OF 7



52.5

55

57.5

60

62.5

65

67.5

796.0

R-2

R-3

R-4

R-5

100%

(0%)

96%

(0%)

98%

(56%)

100%

(66%)

5.0'

4.8'

4.9'

5.0'

55.4'
55.4'-60.4' SANDY MUDSTONE, grayish red (5R 4/2), soft to
moderately soft, friable, with occasional chert fragments, very fine to
fine sand.

60.4'-70.5' SANDY MUDSTONE, as above except very light gray (N8)
to medium light gray (N6) with some pale red (5R 6/2) to grayish red
(5R 4/2) zones, slightly fractured 60.4'-62.9', moderately to intensely
fractured 62.9'-65.1', subhorizontal to 45° fractures, smooth to slightly
rough, slickensides on fracture surfaces, poorly consolidated.

As above, with very thin clay beds at 68.4' and 69.3', moderately
fractured.
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70

72.5

75

77.5

80

82.5

85

780.9

779.3
779.1

776.0
775.5
775.1

773.1

768.4

767.6

R-6

R-7

R-8

100%

(32%)

100%

(18%)

100%

(26%)

5.0'

5.0'

5.0'

70.5'
70.5'-72.1' SANDSTONE, pale yellowish orange (10YR 8/6) to dark
yellowish orange (10YR 6/6) and very light gray (N8) to 71.2', then
very light gray (N8) to light gray (N7) from 71.2'-72.1', very fine to fine
grained, poorly sorted, subrounded to subangular, silty, moderately
hard, poorly consolidated. 72.1'
72.1'-72.3' MUDSTONE (clayey silt), grayish red (5R 4/2),
unconsolidated, soft.

72.3'

72.3'-74.0' SANDY MUDSTONE, light gray (N7) to medium light gray
(N6), soft to moderately soft.

74.0'-75.4' MUDSTONE, as above except grading to moderate red
(5R 4/6) to grayish red (5R 4/2) decreasing sand content, soft, clayey
zones 74.0'-74.1' and 75.2'-75.3'.

75.4'
75.4'-75.9' MUDSTONE, very dusky purple (5P 2/2), soft, friable as
above. 75.9'

75.9'-76.3' MUDSTONE, light greenish gray (5GY 8/1), soft,
unconsolidated with gravel size angular chert fragments.

76.3'

76.3'-78.3' MUDSTONE, pale red (5R 6/2) grading to dark yellowish
orange (10YR 6/6) and moderate yellowish brown (10YR 5/4) at 77.7'-
78.3' soft, poorly consolidated.

78.3'
78.3'-83.0' CHERT CONGLOMERATE, cobble to boulder size chert
fragments, white (N9) to very light gray (N8), angular, in sandstone
matrix, sandstone is light greenish gray (5GY 8/1), very fine to fine,
poorly sorted,  subround to subangular, hard.

83.0'
83.0'-83.8' MUDSTONE, grayish red (5R 4/5), soft to moderately
hard. 83.8'
83.8'-94.8' CHERT CONGLOMERATE, same as 78.3'-83.0' except
chert fragments are fine gravel to cobble size.
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87.5

90

92.5

95

97.5

100

102.5

756.6

756.0
755.9

752.9

751.6
751.1

749.8

R-9

R-10

R-11

R-12

100%

(48%)

100%

(40%)

90%

(66%)

98%

(76%)

5.0'

5.0'

4.5'

4.9'

94.8'
94.8'-98.5' BUSHBERG FORMATION- SANDSTONE, grayish orange
(10YR 5/4) grading with depth to yellowish gray (5Y 8/1) to very light
gray (N8), very hard, fine grained.

95.4'

95.4'-95.5' Thin clay bed.

95.5'

95.5-97.4', SANDSTONE, as 94.8-95.4' except fine to medium
grained.

97.4'-98.5' As above except poorly sorted, rounded, FeO stained
zones common.

98.5'
98.5'-110.3' SNYDER CREEK FORMATION- LIMESTONE, moderate
yellowish brown (10YR 5/4), hard, fossiliferous, moderate to high
effervescence.
99.0'-99.8' LIMESTONE, medium light gray (N6) to pale yellowish
brown (10YR 6/2), very hard, slight effervescence, moderate
effervescence on powdered sample.

99.8'

99.8'-100.3' CALCAREOUS SHALE (MUDSTONE), moderate
yellowish brown (10YR 5/4), moderately hard, slight effervescence,
high effervescence on powdered sample.

100.3'

100.3'-101.6' LIMESTONE, pale olive (10Y 6/2) to medium light gray
(N6) to grayish red purple (5RP 4/2), hard, high effervescence, with
thin to very thin calcareous shale beds.

101.6'

101.6'-105.0' CALCAREOUS SHALE (MUDSTONE), same as 99.8'-
100.3' with gradational color change to light gray (N7) 102.7'-103.7',
then back to moderate yellowish brown.

Sharp contact at 98.5' very thin grayish
yellow green (5GY 7/2) clay bed at
contact.
Sharp contact at 99.0'.
Gradational contact at 99.8'.

Unfractured 101.6'-105.0' except
healed 70° fractures 101.3'-102.4'.
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105

107.5

110

112.5

115

117.5

120

746.4
746.1

741.1

R-13
98%

(96%)
4.9'

105.0'
105.0'-105.3' LIMESTONE, same as 98.5'-99.0'. 105.3'
105.3'-107.4' CALCAREOUS SHALE, dark yellowish orange (10YR 6/
6), moderately hard, slight effervescence, moderate effervescence on
powdered sample.

107.4'-110.3' CALCAREOUS SHALE, as above except medium light
gray (N7), thin bedded, bedding at 10°, with thin to very thin dark
yellowish orange (10YR 6/6) layers.

BOTTOM OF BORING 110.3'

Thin (1") calcareous sandstone layer
pale olive (10Y 6/2) at contact at
105.0', fine to coarse, poorly sorted,
highly effervescent.

Thin (1") calcareous sandstone layer,
pale olive (10Y 6/2) at contact at
107.4', fine to coarse, poorly sorted,
highly effervescent.
Sub-horizontal breaks (natural) at
107.8- 107.9'.

70° fractures at 109.9' with
slickensides, dark yellowish orange
very thin filling.
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0

2.5

5

7.5

10

12.5

15

S-1

S-2

S-3

1-3
5

(8)

3-5
6

(11)

4-5
5

(10)

18"

18"

18"

SILTY CLAY, brown and orange (10YR 4/4), medium stiff, trace of
orange silt, low to medium plasticity.

SILTY CLAY, stiff, pale yellowish brown (10YR 6/2).

SILTY CLAY, pale brown, low to very low plasticity, medium stiff to
stiff, increased organic silt, trace of white chert.

cl

cl

cl

Solid stem auger advance.
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Wireline Core, NQ Dual Tube 30.6-45.6'

NOTES:
DATE COMPLETED: 01/10/07
FIELD GEOLOGIST: AF
CHECKED BY: JLO/JLO
DRILLING CO.: Terracon DRILLER: K. Kempton HELPER: C. Condron RIG: CME 850 ATV
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17.5

20

22.5

25

27.5

30

32.5

816.9

809.9

S-4

S-5

S-6

R-1

4-4
5

(9)

4-7
8

(15)

11-14
22

(36)

70%

(0%)

18"

18"

18"

3.5'

Same as above.

21.0'

Brown to orange CLAYEY SILT, trace chert, slight plasticity, stiff to
very stiff.

28.0'
28.0'-45.6' GRAYDON CHERT CONGLOMERATE, white grey chert
with purple silt, chert is angular- gravel sized fragments.

CHERT CONGLOMERATE, some effervescence (only in seams of
clay and silt), 45° angle seams, medium hard zones and soft clay,
conglomerate zones broken, no effervescence.

cl

ml

Red water return, slow advance.
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35

37.5

40

42.5

45

47.5

50

792.3

R-2

R-3

60%

(16%)

70%

(20%)

3.0'

3.5'

As above except chert is gray, medium hard, decreasing clay-
yellowish gray, vugs, chert is broken, no effervescence.

CHERT CONGLOMERATE, as above, gray chert, vuggy, broken,
intercalated silts and clays.

Very hard with multiple colors of brown, orange, gray and yellow, not
effervescent.

BOTTOM OF BORING 45.6'
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0

2.5

5

7.5

10

12.5

15

850.9
850.7

844.5

840.5

S-1

S-2

S-3

3-5
7

(12)

3-5
7

(12)

4-6
8

(14)

18"

18"

18'

CONCRETE
0.6'

GRAVEL (FILL) 0.8'

CLAYEY SILT, moderate yellowish brown (10YR 5/4) to dark
yellowish orange (10YR 6/6), trace MnO staining, nonplastic to
slightly plastic, very stiff.

7.0'

SILTY CLAY, mottled pale yellowish brown (10YR 6/2) and dark
yelowish orange (10YR 6/6), trace fine sand, moderately plastic, very
stiff.

11.0'

SILTY CLAY, mottled pale yellowish brown (10YR 6/2) and dark
yelowish orange (10YR 6/6), becoming less silty with depth, hard,
highly plastic, abundant MnO staining 14.3-14.5', then decreasing
MnO with depth but still occurring in weathered nodules to 1/4"
diameter.

ml

cl

ch

PPT = 3.0 tsf

PPT = 4.0 tsf

PPT = 4.25 tsf

Ameren Callaway PROJECT NO. 06-3624
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DATE STARTED: 3/7/07 DRILLING METHOD: Mud Rotary, SS 5ft-SPT 0.0-39.5'
Wireline Core, NQ Dual Tube 40.0-95.0'

NOTES:
DATE COMPLETED: 3/8/07
FIELD GEOLOGIST: THC
CHECKED BY: JLO/JLO
DRILLING CO.: Terracon DRILLER: Sam Silverman HELPER: Corey Condron

Johnny Boulton
RIG: CME 55 Track
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17.5

20

22.5

25

27.5

30

32.5

S-4

S-5

S-6

S-7

3-5
8

(13)

3-5
6

(11)

4-5
6

(11)

4-5
9

(14)

18"

16"

18"

18"

As above except very stiff.

As above with trace MnO staining, almost completely pale yellowish
brown (10YR 6/2), without dark yellowish orange (10YR 6/6).

As above, with trace granule-size chert.

CLAY, mottled pale yellowish brown (10YR 6/2) and dark yellowish
orange (10YR 6/6), highly plastic, very stiff, traces sand and granular
sized chert fragments, trace chert pebbles, trace MnO staining.

ch

ch

ch

ch

PPT = 3.25 tsf

PPT = 3.0 tsf

PPT = 3.75 tsf

PPT = 3.5 tsf
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35

37.5

40

42.5

45

47.5

50

811.5

809.8

806.5

S-8

R-1

R-2

4-5
7

(12)

96%

(0%)

96%

(0%)

18"

4.8'

4.8'

Same as above.

40.0'
40.0-70.2' GRAYDON CHERT CONGLOMERATE, chert cobbles and
boulders, chert is mottled pale yellowish brown (10YR 6/2), moderate
yellowish brown (10YR 5/4), dark yellowish orange (10YR 6/6), and
white (N9), very hard, severely weathered, in soft clay matrix, clay
modereate yellowish brown (10YR 5/4), soft, sandy, silty, few pits and
cavities, does not effervesce.

41.7'

41.7-42.3', MUDSTONE, partially lithified, composed mainly of silt,
yellowish gray (5Y 8/1), nonplastic, competent but very soft, does not
effervesce.

45.0'
42.3-55.0', CHERT CONGLOMERATE as 40.0-41.7' with trace MnO,
highly weathered, chert boulders include crinoid stems, trace ooids,
vugs, sample is 60% chert, 40% clay.

As above, sample color grading to light brownish gray (5YR 6/1) to

ch PPT= 2.75 tsf

Analytical sample 42.5'-45.0'
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52.5

55

57.5

60

62.5

65

67.5

R-3

R-4

R-5

R-6

100%

(0%)

100%

(0%)

98%

(0%)

72%

(16%)

5.0'

5.0'

5.0'

3.6'

grayish red (5RP 4/2) below 51.8', trace brachiopod shells.

55.0-70.2', CHERT CONGLOMERATE, chert pebbles and cobbles in
clay matrix, various colors throughout entire 10R and 10 YR hues,
chert is hard, some chert fragments include abundant ooids, clay
matrix is unconsolidated and very soft to lightly consolidated, soft.

As above, clay is becoming somewhat more consolidated with depth,
but still soft.

Mostly grayish red purple (5RP 4/2) clay below 68.6'.

Analytical sample 60.4-64.0'
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70

72.5

75

77.5

80

82.5

85

781.5

767.0

766.0

R-7

R-8

R-9

96%

(56%)

100%

(60%)

100%

(18%)

4.8'

5.0'

5.0'

70.0'

70.2'-85.5' BURLINGTON FORMATION- LIMESTONE and
MUDSTONE, limestone is pinkish gray (5YR 8/1), to light brownish
gray (5YR 6/1), moderately weathered, medium soft, fresh sample
shows slight effervesce, shavings show strong effervescence;
mudstone is greenish gray (5GY 6/1) to yellowish orange (10YR 6/6),
partially consolidated, does not effervesce. Sample is approximately
50% limestone, 50% mudstone, limestone content increasing with
depth, few gravel-sized chert inclusions, FeO staining common.

Same as above.

At 77.5' fracture filled with drusy calcite crystals up to 1/2" in length.
Crystals are weathered, crystals faces not sharp. Limestone shows
few pits, trace limonite.

Sample grades to mostly green semi-consolidated mudstone with
limestone and chert fragments, trace ooids, few flow structures, sharp
basal contact.

84.5'
84.5'-85.5', LIMESTONE, light brown (5YR 5/6) to dark yellowish
orange (10YR 6/6), medium hard, moderately weathered, common
MnO, slight effervescence on fresh sample, strong effervescence on
sample shavings, sharp basal contact.

85.5'

85.5'-87.4' BUSHBERG FORMATION- SANDSTONE, yellowish gray
(5Y 8/1), light greenish gray (5GY 8/1), and light brown (5YR 5/6),
hard to very hard, fine grained, rounded grains,  does not effervesce.
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87.5

90

92.5

95

97.5

100

102.5

764.1

756.5

R-10

R-11

100%

(100%)

100%

(100%)

5.0'

5.0'

87.4'
87.4'-95.0' SNYDER CREEK FORMATION- LIMESTONE, light brown
(5YR 5/6), hard, moderately weathered, common discontinuous clay
lenses and traces of brachiopod shells, slight to moderate
effervescence, generally massive texture.

Below 93', becoming more effervescent with depth, fewer clay lenses,
trace vugs.

BOTTOM OF BORING 95'
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0

2.5

5

7.5

10

12.5

15

816.3

S-1

S-2

ST-1

3-4
5

(9)

2-4
6

(10)

18"

18"

24"

SILTY CLAY, pale yellowish brown (10YR 6/2) to dark yellowish
orange (10YR 6/6), very stiff, moderately plastic, trace MnO and FeO,
no effervescence, trace fine sand, trace gravel.

Same as above.

As above except gravel absent, silt content decreasing, trace chert.

17.0'

cl

cl

cl

PPT= 2.75 tsf

PPT= 3.25 tsf

Shelby Tube sample 13.0- 15.0'.
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17.5

20

22.5

25

27.5

30

32.5

811.8

809.3

803.8

S-3

S-4

R-1

R-2

5-8
10

(18)

12-30
50/4"
(80)

94%

(94%)

94%

(0%)

17"

16"

4.7'

4.7'

CLAY, pale yellowish brown (10YR 6/2) to dark yellowish orange
(10YR 6/6), moderately plastic, very stiff, some silt, with few highly
fractured chert fragments, angular, sparse sand, fine grained to
granule size.

21.5'

SANDY SILT, very pale orange (10YR 8/2), soft, friable, crumbly,
trace grayish red (10R 8/2) sandy silt with few chert fragments, highly
fractured, angular, non-effervescent. 24.0'
24.0-65.8', GRAYDON CHERT CONGLOMERATE - SILTY SAND,
very pale orange (10YR 8/2) with few dark yellowish orange (10YR 6/
6) FeO stained thin laminae, generally massive bedded, trace MnO,
soft, slightly to moderately weathered, fine to medium grained quartz
sand, subangular.

29.5'
29.5-48.2' CHERT CONGLOMERATE, colors as above, angular chert
fragments, gravel to boulder-size, intensely weathered, common
pitting, common FeO staining, trace crinoid stems, matrix is clay and
silt, very soft, trace fine to medium sand.

Same as above.

cl

ml

PPT= 3.75 tsf

PPT= 1.00 tsf (Sample breaks)

Sample is poorly consolidated.
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64%

(0%)

92%

(0%)

48%

(0%)

92%

(0%)

2.2'

2.3'

2.4'

4.6'

As above except very pale orange (10YR 8/2) to grayish orange
(10YR 7/4), trace pale reddish brown (10R 5/4) and dark reddish
brown (10R 3/4).

48.2'
48.2-48.9', SANDSTONE, very pale orange (10YR 8/2) to moderate
reddish orange (10R 6/6), hard to very hard, fine grained, slightly
weathered, with limonite inclusions, few thin laminae indicate loading
structures, no effervescence.

48.9'

48.9-50.5', MUDSTONE, dark yellowish orange (10YR 6/6) with
abundant thin, discontinuous, dusky yellowish brown (10YR 2/2)
laminae, soapstone texture, sample appears to be remixed mudstone
fragments.

50.5'

50.5-65.8', CHERT CONGLOMERATE, chert and mudstone matrix,
very pale orange (10YR 8/2) to moderate orange (10YR 8/4),
mudstone grading to pale olive (10Y 6/2), chert is hard, highly
weathered, FeO staining common, pitting common, trace crinoid

Core loss at 38.6'.
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55

57.5

60

62.5

65

67.5

767.5

R-7

R-8

R-9

R-10

100%

(0%)

98%

(0%)

80%

(0%)

86%

(0%)

5.0'

4.9'

4.0'

4.3'

stems, mudstone is soft, friable, mostly consisting of silt.

Mudstone matrix color change to pale olive, becoming more
consolidated.

65.8'
65.8-72.5', BURLINGTON FORMATION - ARGILLACEOUS
LIMESTONE, yellowish gray (5Y 8/1) to light olive gray (5Y 6/1), hard,
sandy, massive, slight to moderate effervescence, intensely fractured,
slightly weathered, with soft, pale green (10G 6/2) mudstone matrix,
matrix is mostly clay and silt with few sandy zones, unconsolidated to
consolidated and brittle, soapstone texture along fractures, matrix
does not effervescence.

Analytical sample 56.0-58.4'.
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761.8

760.8
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753.9

752.8

R-11

R-12

100%

(82%)

100%

(88%)

5.0'

5.0'

71.5'
71.5-72.5', ARGILLACEOUS SANDSTONE, light brown (5YR 5/6),
hard, medium grained, subround to subangular, with few soft clay
lenses, does not effervecse. 72.5'
72.5-74.5', BUSHBERG FORMATION - SANDSTONE, grayish
orange pink (10R 8/2) to very pale pink (10YR 8/2), hard, medium
grained, subround to subangular, well cemented.

74.5'
74.5-80.5', SNYDER CREEK FORMATION - ARGILLACEOUS
LIMESTONE, light brown (5YR 5/6), medium hard, moderately
weathered, with common brachiopod traces and MnO laminae,
moderate effervescence on fresh sample, strong effervescence on
shavings.

79.4'
79.4-80.5', ARGILLACEOUS SANDSTONE, pale greenish yellow
(10Y 8/2) to grayish green (5G 5/2), hard, fine to medium grained,
slightly weathered, with few soft clay laminae, no effervescence.

BOTTOM OF BORING 80.5'

Few vugs with calcite crystal growth.

Large mud-filled stylolite at 71.0'.
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18"

SILTY CLAY, medium plasticity, pale yellowish brown (10YR 6/2),
light olive gray (5Y 6/1), and dark yellowish orange (10YR 6/6),
friable, stiff, trace FeO.

7.0'

SILTY CLAY, high plasticity, dark yellowish orange (10YR 6/ 6),
mottled with light olive gray (5Y 6/1), trace black MnO and FeO,
medium stiff to stiff.

Same as above except trace sand and white (N9) sandy clay blebs.

cl

ch

ch

PPT= 2.0 tsf

PPT= 1.5 tsf

PPT= 2.0 tsf
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18%

(0%)

18"

18"

18"

3"

1.0'

SILTY CLAY, some fine to medium grained sand, light olive gray (5Y
6/1) and dark yellowish orange (10YR 6/6) mottled, trace subangular
pebbles, MnO and FeO, high plasticity.

22.0'

CLAY, with sand, dark yellowish orange (10YR 6/6), some limestone
(fine grained, mixed in matrix, highly effervescent), trace to some
subrounded pebbles, moderate to high plasticity, trace MnO.

Same as above.

29.7'
29.7-65.1' GRAYDON CHERT CONGLOMERATE, 90-95% chert,
very pale orange (10YR 8/2) with little moderate reddish brown (10R
4/6), some iron staining, hard, pitted, abundant crinoid stem fossils,
angular cobble size pieces, CLAY matrix, yellowish gray (5Y 7/2) to
grayish orange (10YR 7/4), soft, very low plasticity, does not
effervesce, little sand.

ch

ch

ch

PPT= 3.0 tsf

PPT= 3.75 tsf

PPT= 3.5 tsf

Spoon refusal at 29.9'
NOTE: no analytical samples of chert
taken due to poor recovery- no sample
was representative.
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R-8

54%

(0%)

56%

(0%)

62%

(0%)

100%

(68%)

2.7'

2.8'

3.1'

5.0'

Color change in clay at 60.4' to yellowish gray (5Y 7/2) and grayish
yellow green (5GY 7/2).

65.1'
65.1'-70.1' BURLINGTON FORMATION- LIMESTONE, light gray
(N7), moderately hard, strong effervescence, medium to coarse
grained, moderately fractured with clay seams (moderate yellow (5Y
7/6) to pale olive (10Y 6/2)), massive bedding, moderate weathering,
little iron staining around clay seams, sharp basal contact.

68.0'-69.9' LIMESTONE, dark yellowish orange (10YR 6/6), fine to
medium grained, highly effervescent, slight weathering, slightly
fractured, fractures filled with calcite, MnO in dendritic pattern around
fractures, few clay seams (pale yellowish green (10Y 8/2)).
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766.4

761.9
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R-9

R-10

100%

(90%)

100%

(96%)

5.0'

5.0'

Gradational contact from 69.9'-70.1'. 70.1'
70.1'-74.3' BUSHBERG FORMATION- SANDSTONE, fine to medium
grained, subangular to rounded, poorly sorted, grayish yellow green
(5GY 7/2), medium bluish gray (5B 5/1), very light gray (N8),
moderate red (5R 4/6), and grayish orange (10YR 7/4), hard, massive
bedding, slight weathering, some FeO staining especially at basal
contact.

74.3'
74.3'-80.4' SNYDER CREEK FORMATION- LIMESTONE, dark
yellowish orange (10YR 6/6), medium hard, moderate effervescence,
moderately fractured, slight weathering, fractures filled with clacite
and or manganese, fine to medium grained, possibly bioturbated from
77.4'-78.8'.

78.8'
78.8'-80.4' CALCAREOUS MUDSTONE, grayish orange (10YR 7/4)
to dark yellowish orange (10YR 6/ 6), medium soft to medium hard,
slightly sandy, massive bedding, fresh weathering, few calcite
inclusions.

BOTTOM OF BORING 80.4'
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15

844.0

S-1

S-2

S-3

3-3
4

(7)

3-3
4

(7)

3-3
6

(9)

16"

17"

18"

CONCRETE 0.0-1.2'.

1.2'

CLAY, pale yellowish brown (10YR 6/2), trace dark yellowish orange
(10YR 6/6), trace silt, highly plastic, medium stiff, does not effervesce.

Same as above.

As above except medium to high plasticity, medium stiff, light olive
gray (5Y 6/1).

ch

ch

ch
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17.5

20

22.5

25

27.5

30

32.5
812.4

S-4

S-5

S-6

S-7

3-3
4

(7)

3-3
6

(9)

3-5
6

(11)

50/2
(50)

18"

18"

18"

2"

CLAY, as above, with few mottles of dark yellowish brown (10YR 4/2),
highly plastic, medium stiff, cohesive.

Same as above.

Same as above.

32.8'
32.8'-55.2' GRAYDON CHERT CONGLOMERATE- angular, broken
chert fragments, does not effervesce.

ch

ch

ch

Rig chattering.
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37.5
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807.4
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S-8

S-9

S-10

26-48
30

(78)

50/6-50/2
(50)

12-50/2
(50)

5"

8"

6"

37.8'
CLAYEY SILT and MUDSTONE, very pale orange (10YR 8/2), trace
moderate reddish brown (10R 4/6),  slightly hard, moderately
weathered, with silt and sand interbeds, does not effervesce.

42.8'
CHERT CONGLOMERATE, mostly broken chert nodules, angular,
mixed with well graded sand, silt, and clay, does not effervesce,
sample highly disturbed during sampling.

47.8'
CLAY, CHERT, AND LIMESTONE, laminated, dark yellowish orange
(10YR 6/6), moderate grenish yellow (10Y 7/4), and dark reddish
brown (10R 3/4), few sand lenses, fine grained, disturbed sample,
clay and chert do not effervesce, limestone has very strong
effervescence, sample is gap-graded: clay and fine sand, then fine to
coarse gravel. Limestone more at base of sample.

Sample completely broken, disturbed
by SPT sampling.
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55

57.5
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62.5

65

67.5

792.2

790.0

780.2

S-11

R-1

R-2

R-3

26-50/4
(50)

100%

(23%)

100%

(48%)

100%

(100%)

8"

3.0'

5.0'

5.0'

53.0'
SILT 53.0-55.2', light greenish gray (5GY 8/1), hard, low plasticity,
cohesive, trace fine sand, does not effervesce, friable. Bottom 2" of
sample as above but calcareous, strong effervescence, trace
limestone fragments.

55.2'
55.2'-65.0' BURLINGTON FORMATION- MUDSTONE and
LIMESTONE interbedded in 0.3-0.9' thick beds, Mudstone is very
pale orange (10YR 8/2) to grayish orange, silty, friable, nonplastic,
soft, no effervescence. Limestone is grayish orange (10YR 7/4) to
dark yellowish orange (10YR 6/6), micritic, moderately hard to hard,
slightly broken, moderate effervescence. Sample generally has less
mudstone,  more limestone with depth.

Transitional zone 64.6-65.0', rip-up clasts and loading structures in
mudstone.

65.0'
65.0-70.1' BUSHBERG FORMATION -SANDSTONE, very pale
orange (10YR 8/2), moderately hard, fine grained, poorly graded,
angular to subangular, thick bedded, becoming hard below 66', very
slight effervescence on powdered sample.

66.5-67.2', CHERT, medium to light gray, very hard, individual grains
not visible, no effervescence, abrupt undulatory contact with
sandstone above.
67.2-70.0', Sandstone, as 65.0-66.5' except very hard, does not
effervesce, fine to very fine quartz grains.

Common discontinuities due to
mudstone breaks.
Natural breaks at 59.0', 5-10°, totally
healed.
61.2'- Natural break, bedding plane
80-90°.

Many mechanical breaks from 63.0'-
67.5'.

Unbroken except for mechanical
breaks.
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72.5
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77.5

80

82.5

85

775.2
775.1

772.0

R-4
100%

(100%)
5.0'

70.0'
Clay lenses at contact, 70.0-70.1'.

70.1'

70.1-73.2' SNYDER CREEK FORMATION - ARGILLACEOUS
LIMESTONE, grayish orange (10YR 7/4) to light brown (5YR 5/6),
moderately hard to hard, few inclusions of limestone, common small
discontinuous mud lenses, cemented, trace shell fragments,
moderate effervescence.

BOTTOM OF BORING 73.2'

Mechanical breaks at 70.9, 72.0, 72.4,
and 73.0'.

Several vugs 71.4-71.5', generally 1/4
x 1/4", some as lage as 1/2 x 1",
partially recrystallized, highly
effervescent in filled vugs.
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S-1
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S-3

4-6
8

(14)

3-4
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(10)

3-2
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(5)

15"

18"

18"

SILTY CLAY, pale yellowish brown (10YR 4/2) with moderate
yellowish brown (10YR 5/4) and dark yellowish orange (10YR 6/6)
mottling, low to moderate plasticity, very stiff, trace MnO and FeO.

Same as above.

12.0'

As above except moderate to high plasticity.

cl

cl

ch

PPT=2.5 tsf

PPT=4.0 tsf

PPT=2.0 tsf
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36-50/5
(50)

18"

18"

18"

11"

As above except pale yellowish brown (10YR 6/2) and dark yellowish
orange (10YR 6/6), with trace granule-size chert fragments, trace
MnO, hard.

As above except very stiff, sand content increasing with depth.

As above except moderate yellowish orange (10YR 8/4) with trace
pale yellowish brown (10YR 6/2) mottling, hard, increasing pale
yellowish brown (10YR 6/2) granule-size chert fragments, increasing
sand, increasing MnO and FeO.

Very pale orange (10YR 8/2), very sandy.

34.0'
34.0-70.0', GRAYDON CHERT CONGLOMERATE - MUDSTONE,
very pale orange (10YR 8/2), mottled grayish purple (5RP 4/2) and

ch

ch

ch

PPT=4.5 tsf

PPT=3.75 tsf

PPT=4.25 tsf

PPT=1.25 tsf (Sample breaks)
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50

801.6

R-1

R-2

R-3

96%

(0%)

88%

(0%)

86%

(0%)

4.8'

4.4'

4.3'

trace dark yellowish orange (10YR 6/6), moderately hard to
moderately soft, friable, massively bedded, arenaceous, mostly well
consolidated, intensely weathered, moderately fractured, moderate
MnO staining, trace FeO staining on fracture surfaces, chert absent.

40.8'
40.8-60.0', CHERT CONGLOMERATE, chert fragments in mudstone
matrix, grayish orange pink (10R 8/2), moderate reddish brown (10R
4/6), grayish orange (10YR 7/4), moderate yellowish brown (10YR 5/
4), and trace dark yellowish orange (10YR 6/6), chert fragments, very
hard, cobble to small boulder-size, very angular to angular, locally
pitted, locally pisolitic, trace oolites, some chalcedonic chert
fragments, mudstone matrix as described above.

Chert fragments increasing in size with depth and becoming
fossiliferous.
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52.5

55

57.5

60

62.5

65

67.5

777.4

R-4

R-5

R-6

R-7

76%

(0%)

40%

(0%)

78%

(0%)

100%

(0%)

3.8'

2.0'

3.9'

5.0'

60.0-65.0', As above except matrix color change to yellowish gray (5Y
7/2).

65.0'
65.0-70.0', MUDSTONE, grayish red purple (5RP 4/2).
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757.4

R-8

R-9

R-10

80%

(58%)

96%

(82%)

100%

(92%)

4.0'

4.8'

5.0'

70.0'
70.0-76.5', BURLINGTON FORMATION - LIMESTONE, light gray
(N7) to moderate yellowish brown (10YR 5/4), very hard, moderately
weathered, highly effervescent.

76.5'
76.5-81.6', BUSHBERG FORMATION - SANDSTONE, very pale
orange (10YR 8/2) with dark yellowish orange (10YR 6/6) mottling,
very hard, massively bedded, coarse grained, moderately to intensely
weathered, slightly fractured, locally vuggy.

81.6'
81.6-85.0', SNYDER CREEK FORMATION - CALCAREOUS SHALE,
moderate yellowish orange (10YR 5/4), hard, massively bedded,
abundant shell fragments, intensely weathered, very slightly
fractured, fresh sample moderately effervescent, shavings highly
effervescent.

BOTTOM OF BORING 85'
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DRILLING CO.: Terracon DRILLER: Craig VanVactor HELPER: J. Boulten, S. Becker RIG: CME 75 Truck
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18"

18"

18"

SILTY CLAY, pale yellowish brown (10YR 6/2), trace dark yellowish
brown (10YR 4 / 2), non-plastic, very stiff to hard, trace FeO,
moderate MnO.

As above except decreasing MnO, increasing FeO, low to medium
plasticity, very stiff.

12.0'

SILTY CLAY, pale yellowish brown (10YR 6/2), trace dark yellowish
brown (10YR 4/2), highly plastic, very stiff to hard, trace FeO, trace
cherty granules.

cl

cl

ch

PPT= 4.0 tsf

PPT= 2.25 tsf

PPT= 4.0 tsf

Ameren Callaway PROJECT NO. 06-3624
LOG OF BORING NO. R-54

DATE STARTED: 3/20/07 DRILLING METHOD: Mud Rotary, SS 5ft-SPT 0.0-29.3'
Wireline Core, NQ Dual Tube 30.0-70.5'

NOTES:
DATE COMPLETED: 3/21/07
FIELD GEOLOGIST: JLH
CHECKED BY: JLO/JLO
DRILLING CO.: Terracon DRILLER: C. VanVactor HELPER: R. Duffield RIG: CME 75 Truck
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21-50/4
(50)

82.5%

(0%)

18"

15"

14"

2.5'

As above except increasing granules, dark yellowish orange (10YR 6/
6), trace fine sand, hard.

As above except very stiff, dark yellowish orange (10YR 6/6) with
mottled very pale orange (10YR 8/2) and grayish orange (10YR 7/4),
increase in granule size and abundancy, increase in sands, friable.24.5'
24.5-60.5', GRAYDON CHERT CONGLOMERATE, chert fragments
in mudstone matrix, chert fragments are very hard, locally pitted,
locally fossiliferous, angular, intensely weathered, moderately to
intensely fractured, massively bedded, very pale orange (10YR 8/2)
and trace dark yellowish orange (10YR 6/6).

ch

ch

PPT= 4.5 tsf

PPT= 3.5 tsf

PPT= 4.5 tsf

Ameren Callaway PROJECT NO. 06-3624
LOG OF BORING NO. R-54

DATE STARTED: 3/20/07 DRILLING METHOD: Mud Rotary, SS 5ft-SPT 0.0-29.3'
Wireline Core, NQ Dual Tube 30.0-70.5'

NOTES:
DATE COMPLETED: 3/21/07
FIELD GEOLOGIST: JLH
CHECKED BY: JLO/JLO
DRILLING CO.: Terracon DRILLER: C. VanVactor HELPER: R. Duffield RIG: CME 75 Truck
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Ameren Callaway PROJECT NO. 06-3624
LOG OF BORING NO. R-54

DATE STARTED: 3/20/07 DRILLING METHOD: Mud Rotary, SS 5ft-SPT 0.0-29.3'
Wireline Core, NQ Dual Tube 30.0-70.5'

NOTES:
DATE COMPLETED: 3/21/07
FIELD GEOLOGIST: JLH
CHECKED BY: JLO/JLO
DRILLING CO.: Terracon DRILLER: C. VanVactor HELPER: R. Duffield RIG: CME 75 Truck
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4.85'

5.0'

55.5'
55.5'-60.5' MUDSTONE, very soft at top, slightly hard at bottom,
mostly consolidated, trace sands, few chert fragments, grayish red
purple (5RP 4/2) with mottled dark yellowish orange (10YR 6/6).

60.5'
60.5-70.5' BURLINGTON FORMATION- LIMESTONE, hard to very
hard, highly effervescent, twinned calcite crystals on several fracture
faces, moderately weathered, slightly to moderately fractured, locally
pitted, moderate yellowish brown (10YR 5/4), trace MnO.

Ameren Callaway PROJECT NO. 06-3624
LOG OF BORING NO. R-54

DATE STARTED: 3/20/07 DRILLING METHOD: Mud Rotary, SS 5ft-SPT 0.0-29.3'
Wireline Core, NQ Dual Tube 30.0-70.5'

NOTES:
DATE COMPLETED: 3/21/07
FIELD GEOLOGIST: JLH
CHECKED BY: JLO/JLO
DRILLING CO.: Terracon DRILLER: C. VanVactor HELPER: R. Duffield RIG: CME 75 Truck
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Ameren Callaway PROJECT NO. 06-3624
LOG OF BORING NO. R-54

DATE STARTED: 3/20/07 DRILLING METHOD: Mud Rotary, SS 5ft-SPT 0.0-29.3'
Wireline Core, NQ Dual Tube 30.0-70.5'

NOTES:
DATE COMPLETED: 3/21/07
FIELD GEOLOGIST: JLH
CHECKED BY: JLO/JLO
DRILLING CO.: Terracon DRILLER: C. VanVactor HELPER: R. Duffield RIG: CME 75 Truck
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Grass/ Brush.

1.0'

SILTY CLAY, friable, hard, trace sand, no effervescence, pale
yellowish brown (10YR 6/2) with mottled moderate yellowish brown
(10YR 5/4), low plasticity, hard.

6.5'

SILTY CLAY, very stiff, trace sand, no effervescence, pale yellowish
brown (10YR 6/2) with mottled moderate yellowish brown (10YR 5/4),
highly plastic, very stiff.

As above, decreasing moderate yellowish brown (10YR 5/4) and 5%
trace cherty granules, very stiff.

cl

ch

ch

PPT= 4.5 tsf - sample breaks

PPT= 3.5 tsf

PPT= 3.0 tsf

Ameren Callaway PROJECT NO. 06-3624
LOG OF BORING NO. R-55

DATE STARTED: 4/2/07 DRILLING METHOD: Mud Rotary, SS 5ft-SPT 0.0- 35.0'
Wireline Core, NQ Dual Tube 35.0-85.0'

NOTES:
DATE COMPLETED: 4/4/07
FIELD GEOLOGIST: JLH
CHECKED BY: JLO/JLO
DRILLING CO.: Terracon DRILLER: K. Kempton HELPER: T. Duncan RIG: CME 750 ATV
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18"

SITLY CLAY, medium to high plasticity, very stiff to hard, trace chert
granules, moderate yellowish brown (10YR 5/4) with mottled pale red
purple (5RP 6/2), trace fine sand.

30.0'
30.0-74.5' GRAYDON CHERT CONGLOMERATE, sandy mudstone,
friable, dry, poorly consolidated, soft, yellowish gray (5Y 8/2) with
trace local zones of grayish red purple (5RP 4/2), some cherty
pebbles.

ch

sample discarded; disturbed.

PPT= 4.0 tsf

Ameren Callaway PROJECT NO. 06-3624
LOG OF BORING NO. R-55

DATE STARTED: 4/2/07 DRILLING METHOD: Mud Rotary, SS 5ft-SPT 0.0- 35.0'
Wireline Core, NQ Dual Tube 35.0-85.0'

NOTES:
DATE COMPLETED: 4/4/07
FIELD GEOLOGIST: JLH
CHECKED BY: JLO/JLO
DRILLING CO.: Terracon DRILLER: K. Kempton HELPER: T. Duncan RIG: CME 750 ATV
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35.0'-39.5' MUDSTONE, arenaceous, partially consolidated,
moderately soft, massively bedded, does not effervesce, moderately
weathered, chert absent, trace FeO and MnO, mostly fine to medium
grained,  yellowish gray (5Y 8/1) to yellowish gray (5Y 7/2) with trace
mottled dark yellowish orange (10YR 6/6).

39.5'
39.5'-49.7' CHERT CONGLOMERATE, mudstone, as described
above, with chert fragments, chert is very hard, locally pitted,
moderately to slightly weathered, subangular, does not effervesce,
highly fractured, yellowish gray (5Y 8/1) to very light gray (N8).

46.1' degree of weathering increases, color change to local zones of
light red (5R 6/6) mottled and trace mottled grayish red (5R 4/2).

49.7'-58.1' CHERT CONGLOMERATE, mudstone, yellowish gray (5Y
7/2) and grayish red (5R 4/2), and chert fragments, approximately
80% mudstone matrix and 20% chert fragments.

Ameren Callaway PROJECT NO. 06-3624
LOG OF BORING NO. R-55

DATE STARTED: 4/2/07 DRILLING METHOD: Mud Rotary, SS 5ft-SPT 0.0- 35.0'
Wireline Core, NQ Dual Tube 35.0-85.0'

NOTES:
DATE COMPLETED: 4/4/07
FIELD GEOLOGIST: JLH
CHECKED BY: JLO/JLO
DRILLING CO.: Terracon DRILLER: K. Kempton HELPER: T. Duncan RIG: CME 750 ATV
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4.7'

58.1'-74.5' CHERT CONGLOMERATE, chert fragments in mudstone
matrix, intensely weathered, locally pitted, locally fossiliferous, very
hard, does not effervesce, subangular to subrounded, grayish orange
pink (5YR 7/2) with mottled pale brown (5YR 5/2) and grayish orange
(10YR 7/4), matrix is moderately soft, moderately consolidated,
soapstone texture, massively bedded, does not effervesce, dark
reddish brown (10R 3/4), grayish red (5R 4/2) with some yellowish
gray (5Y 7/2) partings.

69.0' MUDSTONE color change to grayish yellow green (5GY 7/ 2),

Ameren Callaway PROJECT NO. 06-3624
LOG OF BORING NO. R-55

DATE STARTED: 4/2/07 DRILLING METHOD: Mud Rotary, SS 5ft-SPT 0.0- 35.0'
Wireline Core, NQ Dual Tube 35.0-85.0'

NOTES:
DATE COMPLETED: 4/4/07
FIELD GEOLOGIST: JLH
CHECKED BY: JLO/JLO
DRILLING CO.: Terracon DRILLER: K. Kempton HELPER: T. Duncan RIG: CME 750 ATV
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does not effervesce, with mottles of blackish red (5R 4/2).

74.5'
74.5-80.3' BURLINGTON FORMATION- LIMESTONE, moderately
hard to hard, strongly effervescent shavings, wispy mudstone veins,
moderate yellowish brown (10YR 5/4), intensely weathered, fine
grained.

80.3'
80.3-82.15' BUSHBERG FORMATION- SANDSTONE- very hard, fine
to medium grained, thickly bedded, moderately to slightly weathered,
very slightly fractured, does not effervesce, very light gray (N8) with
trace mottled moderate yellowish brown (10YR 5/4) and pale olive
(10Y 6/2).

82.15'
82.15-85.0' SNYDER CREEK FORMATION- LIMESTONE, hard,
fresh sample is moderately effervescent and shavings are highly
effervescent, moderately to intensely weathered, massively bedded,
fine grained, moderate yellowish brown (10YR 5/4), abundant shell
fragments filled with carbonaceous material, trace limonite.

BOTTOM OF BORING 85'

Ameren Callaway PROJECT NO. 06-3624
LOG OF BORING NO. R-55

DATE STARTED: 4/2/07 DRILLING METHOD: Mud Rotary, SS 5ft-SPT 0.0- 35.0'
Wireline Core, NQ Dual Tube 35.0-85.0'

NOTES:
DATE COMPLETED: 4/4/07
FIELD GEOLOGIST: JLH
CHECKED BY: JLO/JLO
DRILLING CO.: Terracon DRILLER: K. Kempton HELPER: T. Duncan RIG: CME 750 ATV

E
LE

V
A

TI
O

N
(F

E
E

T 
M

S
L)

D
E

P
TH

(F
E

E
T)

S
A

M
P

LE
 N

O
.

O
R

 R
U

N
 N

O
.

B
LO

W
S

/6
" &

 (N
)

O
R

 %
R

E
C

 &
 (%

R
Q

D
)

R
E

C
O

V
E

R
Y

 (I
N

 O
R

 F
T)

P
R

O
FI

LE

DESCRIPTION

COORDINATES
N 1068694.914      E 1843970.621

SURFACE EL: 838.24

U
S

C
S

 S
Y

M
B

O
L

REMARKS

BORING NO. R-55
SHEET 5 OF 5



0

2.5

5

7.5

10

12.5

15

829.8

S-1

S-2

S-3

3-4
5

(9)

6-9
12

(21)

4-4
4

(8)

15"

16"

18"

CLAYEY SILT, pale yellowish brown (10YR 6/2) and dark yellowish
orange (10YR 6/6), stiff, slightly to moderately plastic, with MnO
staining.

As above except increasing mottled dark yellowish orange (10YR 6/
6), hard.

12.0'

CLAYEY SILT, pale yellowish brown (10YR 6/2) and dark yellowish
orange (10YR 6/6), very stiff, highly plastic, trace granules.

cl

cl

ch

PPT= 1.75 tsf

PPT= 4.5 tsf- sample breaks.

PPT= 3.75 tsf
Attempt shelby tube at 13.5'-15.5' bolts
broke, tube lost.

Ameren Callaway PROJECT NO. 06-3624
LOG OF BORING NO. R-56

DATE STARTED: 3/21/07 DRILLING METHOD: Mud Rotary, SS 5ft-SPT 0.0- 38.9'
Wireline Core, NQ Dual Tube 39.8-74.8'

NOTES: Also refer to R-56B boring log.
DATE COMPLETED: 3/22/07
FIELD GEOLOGIST: THC/DHC
CHECKED BY: JLO/JLO
DRILLING CO.: Terracon DRILLER: C. VanVactor HELPER: R. Duffield RIG: CME 75 Truck
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18"

18"

18"

14"

CLAY, dark yellowish orange (10YR 6/6), very stiff, highly plastic,
trace MnO staining.

Same as above.

Increase in granule size and abundancy.

32.3'
32.3'-70.5' GRAYDON CHERT CONGLOMERATE- SANDY CLAY,
stiff, low plasticity, highly weathered, very pale orange (10YR 8/2),
and mottled very dusky purple (5RP 2/2).

ch

ch

ch

PPT= 3.5 tsf

PPT= 3.25 tsf

PPT= NM

PPT= 4.0 tsf - breaks

Ameren Callaway PROJECT NO. 06-3624
LOG OF BORING NO. R-56

DATE STARTED: 3/21/07 DRILLING METHOD: Mud Rotary, SS 5ft-SPT 0.0- 38.9'
Wireline Core, NQ Dual Tube 39.8-74.8'

NOTES: Also refer to R-56B boring log.
DATE COMPLETED: 3/22/07
FIELD GEOLOGIST: THC/DHC
CHECKED BY: JLO/JLO
DRILLING CO.: Terracon DRILLER: C. VanVactor HELPER: R. Duffield RIG: CME 75 Truck
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801.8

S-8

R-1

R-2

50/5
(50)

50%

(0%)

44%

(0%)

5"

2.5'

2.2'

40.0'
CHERT CONGLOMERATE, yellowish gray (5Y 8/1), grayish orange
(10YR 7/4) and moderate to dark reddish brown (10R 4/6 to 10R 3/4),
chert fragments in clay matrix, chert is gravel to boulder sized, highly
weathered, hard, pitted, sparse crinoid stems, clay is soft to very soft,
very silty,  friable, dessicates quickly when dry, Archimedes screw (?)
at 42.3'.

As above, grading to grayish orange (10YR 7/4) to very pale orange
(10YR 8/2).

52.0'

Ameren Callaway PROJECT NO. 06-3624
LOG OF BORING NO. R-56

DATE STARTED: 3/21/07 DRILLING METHOD: Mud Rotary, SS 5ft-SPT 0.0- 38.9'
Wireline Core, NQ Dual Tube 39.8-74.8'

NOTES: Also refer to R-56B boring log.
DATE COMPLETED: 3/22/07
FIELD GEOLOGIST: THC/DHC
CHECKED BY: JLO/JLO
DRILLING CO.: Terracon DRILLER: C. VanVactor HELPER: R. Duffield RIG: CME 75 Truck
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62.5
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67.5

789.8

782.0

R-3

R-4

R-5

R-6

70%

(0%)

60%

(0%)

0%

(0%)

0%

(0%)

3.5'

3.0'

0.0'

0.0'

CHERT CONGLOMERATE, chert, angular, highly fractured, in
mudstone matrix, mudstone is soft to very soft, shaly, friable, severely
weathered.

59.8'

Analytical sample 55.0'- 57.5'.

Sample washed out at base of run
interval.

No recovery 59.8 to 71.8.'
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NOTES: Also refer to R-56B boring log.
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70

72.5

75

77.5

80

82.5

85

771.3

767.0

R-7

R-8

0%

(0%)

57%

(27%)

0.0'

1.7'

70.5'
70.5'-74.8' BURLINGTON FORMATION- LIMESTONE, light gray
(N7), hard to very hard, highly effervescent.

BOTTOM OF BORING 74.8'

At 70.5', color change (fluid returns) to
yellowish gray (5Y 7/2).

Chunk of stainless steel (piece of
shelby tube lost at 15.5') recovered
with sample.
Abandoned hole, moved to R-56B to
continue sampling.
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0

2.5

5

7.5

10

12.5

15

829.7

ST-1

CLAYEY SILT, pale yellowish brown (10YR 6/2) and dark yellowish
orange (10YR 6/6), stiff, slightly to moderately plastic, with MnO
staining.

As above except increasing mottled dark yellowish orange (10YR 6/
6), hard.

12.0'

CLAYEY SILT, pale yellowish brown (10YR 6/2) and dark yellowish
orange (10YR 6/6), very stiff, highly plastic, trace granules.

cl

cl

ch Shelby Tube 13.5'-15.25'

Ameren Callaway PROJECT NO. 06-3624
LOG OF BORING NO. R-56B

DATE STARTED: 3/23/07 DRILLING METHOD: Mud Rotary, 0.0- 32.3'
Wireline Core, NQ Dual Tube 33.2-80.7'

NOTES: Lithologic descriptions 0.0-
70.5' from adjacent boring R-
56.

DATE COMPLETED: 3/26/07
FIELD GEOLOGIST: DHC
CHECKED BY: JLO/JLO
DRILLING CO.: Terracon DRILLER: C. VanVactor HELPER: R. Duffield RIG: CME 75 Truck
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17.5

20

22.5

25

27.5

30

32.5809.4

ST-2

CLAY, dark yellowish orange (10YR 6/6), very stiff, highly plastic,
trace MnO staining.

Same as above.

Increase in granule size and abundancy.

32.3'
32.3'-70.7' GRAYDON CHERT CONGLOMERATE- SANDY CLAY,
stiff, low plasticity, highly weathered, very pale orange (10YR 8/2),
and mottled very dusky purple (5RP 2/2).

ch

ch

ch

Shelby Tube 24.0'-25.75'

Ameren Callaway PROJECT NO. 06-3624
LOG OF BORING NO. R-56B

DATE STARTED: 3/23/07 DRILLING METHOD: Mud Rotary, 0.0- 32.3'
Wireline Core, NQ Dual Tube 33.2-80.7'

NOTES: Lithologic descriptions 0.0-
70.5' from adjacent boring R-
56.

DATE COMPLETED: 3/26/07
FIELD GEOLOGIST: DHC
CHECKED BY: JLO/JLO
DRILLING CO.: Terracon DRILLER: C. VanVactor HELPER: R. Duffield RIG: CME 75 Truck
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35

37.5

40

42.5

45

47.5

50

801.7 40.0'
CHERT CONGLOMERATE, yellowish gray (5Y 8/1), grayish orange
(10YR 7/4) and moderate to dark reddish brown (10R 4/6 to 10R 3/4),
chert fragments in clay matrix, chert is gravel to boulder sized, highly
weathered, hard, pitted, sparse crinoid stems, clay is soft to very soft,
very silty, friable, dessicates quickly when dry, Archimedes screw (?)
at 42.3'.

As above, grading to grayish orange (10YR 7/4) to very pale orange
(10YR 8/2).

52.0'

Ameren Callaway PROJECT NO. 06-3624
LOG OF BORING NO. R-56B

DATE STARTED: 3/23/07 DRILLING METHOD: Mud Rotary, 0.0- 32.3'
Wireline Core, NQ Dual Tube 33.2-80.7'

NOTES: Lithologic descriptions 0.0-
70.5' from adjacent boring R-
56.

DATE COMPLETED: 3/26/07
FIELD GEOLOGIST: DHC
CHECKED BY: JLO/JLO
DRILLING CO.: Terracon DRILLER: C. VanVactor HELPER: R. Duffield RIG: CME 75 Truck
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52.5

55

57.5

60

62.5

65

67.5

789.7

781.9

CHERT CONGLOMERATE, chert, angular, highly fractured, in
mudstone matrix, mudstone is soft to very soft, shaly, friable, severely
weathered.

59.8'
No recovery 59.8 to 71.8'
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DATE STARTED: 3/23/07 DRILLING METHOD: Mud Rotary, 0.0- 32.3'
Wireline Core, NQ Dual Tube 33.2-80.7'

NOTES: Lithologic descriptions 0.0-
70.5' from adjacent boring R-
56.
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770.1

769.1
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R-1

R-2

96%

(92%)

100%

(90%)

4.8'

5.0'

70.7'
70.7'-78.75' BURLINGTON FORMATION- LIMESTONE, light gray
(N7) to medium light gray (N6), changing to moderate yellowish
brown (10YR 5/4) at 73.65', highly effervescent, hard, fine grained,
massively bedded, moderately to intensely weathered, trace pyrite
nodules, locally fossiliferous, slightly fractured.

71.6'

71.6'-72.55' MUDSTONE, calcareous, dark yellowish orange (10YR
6/6), grayish red purple (5RP 4/2), trace grayish yellow green (5GY 7/
2), moderately soft to hard, with limestone fragments.

72.55'

72.55'-74.0' LIMESTONE, as 70.0'-71.6'.
74.0'

74.0'-78.75' LIMESTONE, moderate yellowish brown (10YR 5/4), fine
grained, intensely weathered, limestone fragments in grayish yellow
green (5GY 7/2) mudstone matrix.

78.75'
78.75'-80.7' BUSHBERG FORMATION- SANDSTONE, very hard,
fine to medium grained, intensely weathered, massively bedded, very
light gray (N8) with mottled dark yellowish orange (10YR 6/6).

BOTTOM OF BORING 80.7'

Ameren Callaway PROJECT NO. 06-3624
LOG OF BORING NO. R-56B

DATE STARTED: 3/23/07 DRILLING METHOD: Mud Rotary, 0.0- 32.3'
Wireline Core, NQ Dual Tube 33.2-80.7'

NOTES: Lithologic descriptions 0.0-
70.5' from adjacent boring R-
56.
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CHECKED BY: JLO/JLO
DRILLING CO.: Terracon DRILLER: C. VanVactor HELPER: R. Duffield RIG: CME 75 Truck
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10

12.5

15

837.2

827.7

S-1

S-2

S-3

4-4
5

(9)

4-4
4

(8)

4-5
6

(11)

9"

16"

18"

SANDY SILT, very dark grayish brown (5YR 3/2), soft, nonplastic,
40% sand, very fine, medium stiff.

7.0'

SILTY CLAY, mottled moderate olive brown (5Y 4/4) and light olive
brown (5Y 5/6), medium plasticity, trace very fine sand, few grayish
brown (5YR 3/2) MnO nodules, medium stiff.

As above except increasing clay content, stiff.

16.5'

ml

cl

cl

Ameren Callaway PROJECT NO. 06-3624
LOG OF BORING NO. R-57

DATE STARTED: 12/18/06 DRILLING METHOD: Mud Rotary, SS 5ft-SPT 0.0-43.0'
Wireline Core, NQ Dual Tube 43.0-72.5'

NOTES:
DATE COMPLETED: 12/20/06
FIELD GEOLOGIST: THC
CHECKED BY: JLO/JLO
DRILLING CO.: Terracon DRILLER: C. VanVactor HELPER: R. Duffield RIG: CME 75 Truck

E
LE

V
A

TI
O

N
(F

E
E

T 
M

S
L)

D
E

P
TH

(F
E

E
T)

S
A

M
P

LE
 N

O
.

O
R

 R
U

N
 N

O
.

B
LO

W
S

/6
" &

 (N
)

O
R

 %
R

E
C

 &
 (%

R
Q

D
)

R
E

C
O

V
E

R
Y

 (I
N

 O
R

 F
T)

P
R

O
FI

LE

DESCRIPTION

COORDINATES
N 1068219.171      E 1844928.196

SURFACE EL: 844.17

U
S

C
S

 S
Y

M
B

O
L

REMARKS

BORING NO. R-57
SHEET 1 OF 5



17.5

20

22.5

25

27.5

30

32.5
812.2

S-4

S-5

S-6

S-7

3-3
4

(7)

5-5
8

(13)

10-10
5

(15)

6-12
32

(44)

18"

18"

15"

7"

CLAY, pale yellowish brown (10YR 6/2), trace dark yellowish brown
(10YR 4/2), firm, high plasticity, trace very fine sand, medium stiff.

As above with trace elongated, flat, fine, subrounded gravel, and
trace very fine sand, stiff.

32.0'
32.0'-60.5' GRAYDON CHERT CONGLOMERATE, clay, light brown
(5YR 5/6) and chert, very light gray (N8), hard, gravel-size to 1"
diameter, angular, no effervescence, trace dark mineral MnO, some
chert fragments are slightly grainy.

ch

ch

ch

Rig chattering.

Ameren Callaway PROJECT NO. 06-3624
LOG OF BORING NO. R-57

DATE STARTED: 12/18/06 DRILLING METHOD: Mud Rotary, SS 5ft-SPT 0.0-43.0'
Wireline Core, NQ Dual Tube 43.0-72.5'

NOTES:
DATE COMPLETED: 12/20/06
FIELD GEOLOGIST: THC
CHECKED BY: JLO/JLO
DRILLING CO.: Terracon DRILLER: C. VanVactor HELPER: R. Duffield RIG: CME 75 Truck
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S-8

R-1

R-2

30-50/5
(50)

76%

(12%)

100%

(0%)

11"

3.4'

5.0'

38.8'

CHERT, very pale orange (10YR 8/2) to moderate orange pink (10R
7/4), hard, few small vugs at 43.5', does not effervesce.

43.9'
CHERT CONGLOMERATE, chert as above, mixed with sand and
clay, pale reddish brown (10R 5/4) to grayish red (10R 4/2), gap
graded, very fine to fine sand, fine to coarse chert gravel, angular,
unconsolidated.

45.7'
LIMESTONE, pale red (10R 6/2) to pale reddish brown (10R 5/4),
with chert grains, subrounded, mostly elongate, natural break filled
with friable claystone.

47.5'
Chert Conglomerate, color as above 47.5-48.0', then light brown (5YR
5/6) to dark yellowish orange, few natrual breaks, healed, iron
staining in healed breaks, generally does not effervesce except for
small sporadic limestone grains, powdered sample sample from 49.0-
50.0' has moderate effervescence, gradational basal contact.

50.0'
SILTY SAND, dark yellowish brown (10YR4/2), unconsolidated, well
graded, fine to coarse, subangular to angular, does not effervesce.50.5'

50.0'-62.6' LIMESTONE AND CHERT CONGLOMERATE, as above,
gradational contact.

SPT refusal at 38.9'.
Easy drilling at 39.2', no chattering.

SPT refusal at 43.0'.

Many mechanical breaks.

No recovery 46.4-47.5'.

Severely broken (mechanical breaks)
Probable natural breaks at 48.0-49.2'
and 49.7'.

Ameren Callaway PROJECT NO. 06-3624
LOG OF BORING NO. R-57

DATE STARTED: 12/18/06 DRILLING METHOD: Mud Rotary, SS 5ft-SPT 0.0-43.0'
Wireline Core, NQ Dual Tube 43.0-72.5'

NOTES:
DATE COMPLETED: 12/20/06
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52.5

55

57.5

60

62.5

65

67.5

791.7

783.7

781.6

779.0

R-3

R-4

R-5

14%

(0%)

0%

(0%)

100%

(100%)

0.7'

0.0'

5.5'

52.5'
LIMESTONE, pale greenish yellow (10Y 8/2), common small vugs,
can scrape with knife, moderate effervescence.
ARGILLACEOUS LIMESTONE, pale yellowish brown (10YR 6/2),
small amounts pale greenish yellow (10Y 8/2) and pale yellowish
brown (10YR 5/4), no effervescence on fresh sample, strong
effervescence on powdered sample, with thin white (N9) limestone
(micrite) laminae, fresh, strong effervescence, few inclusions of chert,
fine to coarse grained.

60.5'
60.5-62.6' BURLINGTON FORMATION- LIMESTONE, FeO rich, light
brown, moderately hard, slightly broken (mechanical breaks),
massive, dark inclusion at 62.2', no effervescence on fresh sample,
strong effervescence on powdered sample, abrupt basal contact.

62.6'
62.6-65.2' BUSHBERG FORMATION- SANDSTONE, very pale
orange (10YR 8/2) and dark yellowish orange (10YR 6/6), few
laminae and mottles of dark reddish brown (10R 3/4), very hard,
fresh, massive, no effervescence.

65.2'
65.2-72.5' SNYDER CREEK FORMATION- ARGILLACEOUS
LIMESTONE, grayish orange (10YR 7/4), moderately hard, massive,
unbroken, few vugs and shell fragments, no effervescence on fresh
sample, very slight effervescence on powdered sample.

Many mechanical breaks throughout
sample.
Fractures at 60.4 and 61.0', 0-10°
angle, totally healed.

No recovery 57.5-62.0'.

Mechanical breaks at 62.2, 62.6, and
62.9'.

Mechanical breaks at 68.2, 68.5, and
72.2'.
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70

72.5

75

77.5

80

82.5

85

771.7

R-6
100%

(100%)
5.0'

BOTTOM OF BORING 72.5'
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0

2.5

5

7.5

10

12.5

15821.3

S-1

S-2

S-3

4-4
5

(9)

3-3
4

(7)

2-3
4

(7)

15"

14"

18"

SILTY CLAY, dark yellowish brown (10YR 4/2), medium stiff, no
plasticity, organic material at the surface.

SILTY CLAY, dark yellowish brown (10YR 4/2), soft, low plasticity.

CLAY, moderate brown (5YR 4/4) and gray with orange stains,
medium stiff, medium plasticity, trace silt.

15.0'

CLAY, moderate brown (5YR 4/4) and gray, medium stiff, medium to
high plasticity, trace silt.

cl

cl

cl

ch
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NOTES:
DATE COMPLETED: 01/09/07
FIELD GEOLOGIST: MJE
CHECKED BY: JLO/JLO
DRILLING CO.: Terracon DRILLER: C. VanVactor HELPER: R. Duffield RIG: CME 75 Truck
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17.5

20

22.5

25

27.5

30

32.5

816.3

810.7

809.0

802.0

S-4

S-5

R-1

R-2

2-3
4

(7)

3-4
5

(9)

30%

(0%)

40%

(8%)

18"

18"

0.6'

2.0'

20.0'

SILTY CLAY, increasing orange, medium stiff, low plasticity, with
white sand, trace chert.

25.6'
25.6-52.3' GRAYDON CHERT CONGLOMERATE, broken chert, very
hard, sandstone matrix, white and gray.

27.3'
27.3'-52.3' CHERT CONGLOMERATE, broken chert, very hard,
fossiliferous, sandstone and clay matrix, white and gray, no
effervescence, large boulders, very well compacted.

Silty clay seams with sands and gravel, soft, crumbly, very dark,
transitions to mudstone.

34.3'
MUDSTONE, soft, flaky, crumbly, 45% of bedding in mudstone

cl

Deep red mud, no longer brown.

Ameren Callaway PROJECT NO. 06-3624
LOG OF BORING NO. R-58

DATE STARTED: 01/05/07 DRILLING METHOD: Mud Rotary, SS 5ft-SPT 0.0-25.6'
Wireline Core, NQ Dual Tube 25.6-71.1'

NOTES:
DATE COMPLETED: 01/09/07
FIELD GEOLOGIST: MJE
CHECKED BY: JLO/JLO
DRILLING CO.: Terracon DRILLER: C. VanVactor HELPER: R. Duffield RIG: CME 75 Truck

E
LE

V
A

TI
O

N
(F

E
E

T 
M

S
L)

D
E

P
TH

(F
E

E
T)

S
A

M
P

LE
 N

O
.

O
R

 R
U

N
 N

O
.

B
LO

W
S

/6
" &

 (N
)

O
R

 %
R

E
C

 &
 (%

R
Q

D
)

R
E

C
O

V
E

R
Y

 (I
N

 O
R

 F
T)

P
R

O
FI

LE

DESCRIPTION

COORDINATES
N 1068354.401      E 1845069.045

SURFACE EL: 836.34

U
S

C
S

 S
Y

M
B

O
L

REMARKS

BORING NO. R-58
SHEET 2 OF 5



35

37.5

40

42.5

45

47.5

50

799.0

R-3

R-4

R-5

R-6

R-7

70%

(56%)

40%

(7%)

88%

(51%)

100%

(41%)

30%

(10%)

3.5'

2.0'

2.9'

1.7'

1.5'

seams very dark red (5R 2/6), transitioning to chert conglomerate,
chert at bottom is moderately hard.

37.3'
CHERT CONGLOMERATE, very hard, fossiliferous, vugs, transition
from yellowish brown to moderate red to whitish, brownish yellow, no
effervescence, moderate red mudstone seam at 38.1'

Chert, very hard, in mudstone matrix with traces of sand, vugs
present, no effervescence, transitions from yellowish brown to
brownish yellow, fractures at approximately 60°.

Mudstone, soft, with traces of sand, chert present, brown transitioning
to brownish yellow, no effervescence.

Small chert present, gray clay seam at bottom, just below small
green-colored seam.
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52.5

55

57.5

60

62.5

65

67.5

784.0

772.5

R-8

R-9

R-10

R-11

R-12

R-13

100%

(42%)

83%

(65%)

86%

(19%)

91%

(0%)

100%

(84%)

100%

2.4'

1.9'

3.6'

1.0'

5.0'

3.8'

52.3'
52.3-63.8' BURLINGTON FORMATION- LIMESTONE, very light gray
(N7), very hard, closely to intensely fractured, with green, purple, and
brown flaky sandstone lenses from 52.7-53.8'.

As above except moderately hard, with mudstone 56.2-57.0', grayish
green (10GY 5/2) to yellowish gray (5Y 7/2), does not effervesce.

LIMESTONE, hard, light gray with green seams throughout, very
effervescent, many  gravel-size fragments, most fractures at about
45°.

LIMESTONE, as above, with soft green mudstone below 61.5'.

Limestone, dark yellowish orange (10YR 6/6) to grayish orange
(10YR 7/4) and light brown (5YR 5/6), highly effervescent.

63.8'

63.8-71.1' SNYDER CREEK FORMATION- CALCAREOUS SHALE,
light brown (5YR 5/6) to dark yellowish orange (10YR 6/6), massive,
freshly weathered, few brachiopod casts filled with white calcite (N9).

All breaks mechanical.

Ameren Callaway PROJECT NO. 06-3624
LOG OF BORING NO. R-58

DATE STARTED: 01/05/07 DRILLING METHOD: Mud Rotary, SS 5ft-SPT 0.0-25.6'
Wireline Core, NQ Dual Tube 25.6-71.1'

NOTES:
DATE COMPLETED: 01/09/07
FIELD GEOLOGIST: MJE
CHECKED BY: JLO/JLO
DRILLING CO.: Terracon DRILLER: C. VanVactor HELPER: R. Duffield RIG: CME 75 Truck

E
LE

V
A

TI
O

N
(F

E
E

T 
M

S
L)

D
E

P
TH

(F
E

E
T)

S
A

M
P

LE
 N

O
.

O
R

 R
U

N
 N

O
.

B
LO

W
S

/6
" &

 (N
)

O
R

 %
R

E
C

 &
 (%

R
Q

D
)

R
E

C
O

V
E

R
Y

 (I
N

 O
R

 F
T)

P
R

O
FI

LE

DESCRIPTION

COORDINATES
N 1068354.401      E 1845069.045

SURFACE EL: 836.34

U
S

C
S

 S
Y

M
B

O
L

REMARKS

BORING NO. R-58
SHEET 4 OF 5



70

72.5

75

77.5

80

82.5

85

765.2

(84%)

BOTTOM OF BORING 71.1'
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2.5
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7.5

10

12.5

15

838.7

S-1

S-2

S-3

4-4
5

(9)

4-7
10

(17)

3-5
7

(12)

18"

18"

18"

SILT, mottled pale yellowish brown (10YR 6/2), dark yellowish orange
(10YR 6/6), nonplastic, trace fine sand, very stiff.

7.5'

CLAYEY SILT, as above, but with low plasticity, hard.

As above, mostly pale yellowish brown (10YR 6/2), very stiff.

ml

ml

ml

PPT= 3.25 tsf

PPT= 4.25 tsf

PPT= 3.75 tsf
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Wireline Core, NQ Dual Tube 43.9-100.0'.

NOTES:
DATE COMPLETED: 3/7/07
FIELD GEOLOGIST: THC/DHC
CHECKED BY: DHC/JLO
DRILLING CO.: Terracon

Aquadrill
DRILLER: K. Kempton

Jay Joslyn
HELPER: T. Duncan

A. Meyer
RIG: CME 750 ATV

Mobil ORV 57

E
LE

V
A

TI
O

N
(F

E
E

T 
M

S
L)

D
E

P
TH

(F
E

E
T)

S
A

M
P

LE
 N

O
.

O
R

 R
U

N
 N

O
.

B
LO

W
S

/6
" &

 (N
)

O
R

 %
R

E
C

 &
 (%

R
Q

D
)

R
E

C
O

V
E

R
Y

 (I
N

 O
R

 F
T)

P
R

O
FI

LE

DESCRIPTION

COORDINATES
N 1068251.103      E 1845811.267

SURFACE EL: 846.20

U
S

C
S

 S
Y

M
B

O
L

REMARKS

BORING NO. R-59
SHEET 1 OF 6



17.5

20

22.5

25

27.5
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32.5

827.2

ST-1

S-4

S-5

ST-2

4-4
8

(12)

5-5
8

(13)

24"

18"

18"

21.6"

19.0'

CLAY, mottled dark yellowish orange (10YR 6/6) and pale yellowish
brown (10YR 6/2), highly plastic, sparse silt, trace fine sand, trace
MnO, sand is in dark yellowish orange mottles, trace medium grained
chert fragments, hard.

As above except very stiff.

ch

ch

Shelby tube attempted 18.0-20.0', no
recovery.

Shelby tube sample 20.0 22.0'.

PPT= 4.5 tsf

PPT= 4.0 tsf

Shelby tube sample 33.0 34.8'.
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35

37.5

40

42.5

45

47.5

50

809.7

802.3

801.4

796.3

S-6

S-7

R-1

R-2

13-25
32

(57)

24-50/5
(50)

86%

(33%)

100%

(66%)

14"

11"

1.8'

5.0'

36.5'

36.5-78.4', GRAYDON CHERT CONGLOMERATE - SANDY SILT,
pale yellowish brown (10YR 6/2) to very pale orange (10YR 8/2),  stiff,
friable, easily crumbles with light pressure, does not effervesce, trace
hard, clay nodules.

41.0-43.9', As above with trace very dusky purple (5RP 2/2) coloring.

43.9'
43.9-44.8', MUDSTONE, very light gray (N8) with grayish red (5R 4/2)
streaks, soft clay, unconsolidated.

44.8'
44.8-49.9', SANDY MUDSTONE, moderately hard, gradual color
change to grayish orange (10YR 7/4).

49.9'
49.9-56.0', CHERT CONGLOMERATE, gravel to cobble-size angular
chert fragments in a sandy mudstone matrix, chert fragments
commonly pitted.

ML PPT= 2.5 tsf - sample breaks
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52.5

55

57.5

60

62.5

65

67.5

R-3

R-4

R-5

R-6

100%

(42%)

80%

(0%)

66%

(0%)

100%

(0%)

5.0'

4.0'

3.3'

5.0'

56.0'-60.3' CHERT CONGLOMERATE as above, matrix is poorly
consolidated to unconsolidated.

60.3'-69.2' As above except chert fragments are cobble to boulder
size.

69.2'-73.3' CHERT CONGLOMERATE as above except chert

Core loss 57.9'-58.9'
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A. Meyer
RIG: CME 750 ATV
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70

72.5

75

77.5

80

82.5

85

773.2

767.8

R-7

R-8

R-9

100%

(0%)

100%

(56%)

100%

(100%)

5.0'

5.0'

4.6'

fragments gravel to cobble size, matrix becoming sandier, light
greenish gray (5GY 8/1).

73.0'
73.0-73.3', MUDSTONE, grayish red (5R 4/2), stiff.
73.3-78.4', As above with common grayish green shaly (claystone)
clasts.

Moderate yellowish brown argillaceous limestone clast 75.1 -75.3'.

78.4'
78.4-100.0', SNYDER CREEK FORMATION - CALCAREOUS
SHALE, dark yellowish orange (10YR 6/6), moderately hard, blocky,
highly effervescent.

82.4-84.0', As above except gradual color change to light bluish gray
(5B 7/1), slight effervescence on powdered sample.

84.0-87.2', As above except grayish red (5R 4/2), moderately hard,
slight effervescence on powdered sample, moderately to slightly
fractured, sub-horizontal to 20° fractures, slightly rough with very thin
dark yellowish orange (10YR 6/6) coating on fracture surfaces at
85.6', 86.3', 86.6', 87.2', 87.7' and 89.0' (slickensides on fracture
surfaces at 87.7' and 89.0').

Analytical Sample 72.3-76.0'.

Note: RQD for 78.1-81.0' is 93%
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87.5

90

92.5

95

97.5

100

102.5

746.2

R-10

R-11

R-12

100%

(82%)

100%

(92%)

90%

(70%)

4.4'

5.0'

4.5'

70° fractures, undulatory, slightly rough, slickensided, at 87.2-87.6'.

Unfractured 89.0-100.0' except 20° fractures, slightly to moderately
rough at 91.3', 91.7', and 92.0', slickensides on fracture surface at
91.7'.

BOTTOM OF BORING 100'
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0

2.5

5

7.5

10

12.5

15

S-1

S-2

S-3

2-3
4

(7)

2-3
4

(7)

2-3
5

(8)

6"

18"

18"

CLAY, gray (2.5Y 5/1), to light yellowish brown (2.5Y 6/4), high
plasticity, no effervescence, moist, soft.

SILTY CLAY, gray (2.5Y 5/1) to light yellowish brown (2.5Y 6/4), high
plasticity, stiff, cohesive, no efferescence, moist.

As above except very stiff.

ch

ch

ch

PPT= 0.4 tsf

PPT= 1.8 tsf

PPT= 2.5 tsf
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17.5

20

22.5

25

27.5

30

32.5

S-4

S-5

S-6

S-7

2-3
4

(7)

3-3
5

(8)

3-5
7

(12)

3-4
7

(11)

18"

18"

18"

18"

Same as above.

CLAY, pale yellowish brown (10YR 6/2), sparse silt, highly plastic,
very stiff, traces of sand and elongated subrounded pebbles.

As above, sand is mostly fine grained.

As above except mostly dark yellowish brown (10YR 6/6), few mottles
of very pale orange (10YR 8/2), pebbles absent.

ch

ch

ch

ch

PPT= 3.75 tsf

PPT= 2.25 tsf

PPT= NM

PPT= NM
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35

37.5

40

42.5

45

47.5

50

808.8

797.0

S-8

S-9

S-10

R-1

R-2

17-27
40

(67)

12-15
36

(51)

50/3
(50)

100%

(0%)

100%

(0%)

17"

13"

0"

1.5'

2.6'

37.0'
37.0-60.3', GRAYDON CHERT CONGLOMERATE, chert nodules
and clayey silt, very pale orange (10YR 8/2) to dusky red (10YR 2/2),
very stiff, slightly plastic to nonplastic, becoming hard, friable below
39.7'.

As above except becoming sandy.

48.8'
48.8-54.0', CHERT CONGLOMERATE, very pale orange (10YR 8/2),
trace grayish orange (10YR 7/4), chert very hard, slightly weathered,
trace FeO staining in clay matrix, clay is silty,  soft, trace friable
mudstone, does not efferesce, few small vugs in chert, increasing
mudstone with depth, decreasing soft clay content, few sandstone
cobbles.

Hard drilling at 40.2'.
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Wireline Core, NQ Dual Tube 48.8-90.3'

NOTES:
DATE COMPLETED: 1/27/07
FIELD GEOLOGIST: DKB/THC
CHECKED BY: JLO/JLO
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52.5

55

57.5

60

62.5

65

67.5

785.5

777.8

R-3

R-4

R-5

R-6

R-7

88%

(0%)

100%

(0%)

100%

(0%)

100%

(64%)

88%

(26%)

2.1'

2.6'

2.4'

5.0'

4.4'

54.0-57.5', As above grading to clay and partially consolidated
mudstone, few chert fragments below 54.3 ft, color change to very
dusky red (10YR 2/2), trace light greenish gray (5GY 8/1), few loading
structures.

57.5-60.3', CHERT CONGLOMERATE, as above with common
cherty limestone cobbles.

60.3'
60.3-68.0', BURLINGTON FORMATION - LIMESTONE, very light
gray (N8), hard, medium to coarse grained, highly effervescent, few
thin clay layers, dark yellowish orange (10YR 6/6) and grayish yellow
green (5G 7/2) (greenish clay more common in lower part).

63.3-68.0', ARGILLACEOUS LIMESTONE, dark yellowish orange
(10YR 6/6), with few dark yellowish brown (10YR 4/2) laminae, few
tabular inclusions and mudstone lenses, medium soft, slightly
weathered, slight efferescence on fresh sample, strong effervescence
on shavings.

68.0'
68.0-70.6', BUSHBERG FORMATION - SANDSTONE, very light gray
(N8), trace light brown (5YR 5/6), fine grained, massive, very hard,
does not effervesce, few thin clay laminae.
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70

72.5

75

77.5

80

82.5

85

775.2

767.8

R-8

R-9

R-10

100%

(86%)

100%

(100%)

100%

(100%)

5.0'

5.0'

5.0'

70.6'
70.6-90.3', SNYDER CREEK FORMATION - ARGILLACEOUS
LIMESTONE, dark yellowish orange (10YR 6/6) to light brown (5YR
5/6), abundant shell fragments (filled, wispy discontinuous thin
laminae) 71.0-72.2' and 73.6-76.3', common small vugs in same
zones, vugs and shell fragments absent below 76.3'.

78.0'
78.0-90.3', Grading to consolidated mudstone, dark yellowish orange
(10YR 6/6), hard, trace near-vertical filled cracks, does not effevresce
on fresh samples, strong efferescence on shavings, few vugs,
partially encrusted with quartz crystals.
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87.5

90

92.5

95

97.5

100

102.5

755.5

R-11
100%

(100%)
5.0'

BOTTOM OF BORING 90.3'
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0

2.5

5

7.5

10

12.5

15

S-1

S-2

S-3

6-5
4

(9)

6-5
5

(10)

5-5
5

(10)

14"

18"

18"

CLAY, light yellowish brown (2.5Y 6/3), high plasticity, wet, no
effervescence.

CLAY, light gray (2.5Y 7/1), high plasticity, no effervescence, medium
stiff, moist.

CLAY, light brownish gray (2.5Y 6/6) to olive yellow (2.5Y 6/2), no
efferescence, very stiff, high plasticity.

ch

ch

ch

PPT= 0.6 tsf

PPT= 3.8 tsf
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NOTES:
DATE COMPLETED: 1/25/07
FIELD GEOLOGIST: DKB
CHECKED BY: JLO/JLO
DRILLING CO.: Terracon DRILLER: K. Kempton HELPER: C. Condron RIG: CME 750 ATV
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825.1
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3-4
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(9)

3-4
5

(9)

4-7
8

(15)

5-7
9

(16)

18"

18"

18"

18"

Same as above.

21.0'

SILTY CLAY, olive yellow (2.5Y 6/8) to grayish brown (2.5Y 5/2), very
stiff, medium to low plastcity, no effervescence, trace of coarse-
grained quartz sand.

SILTY CLAY, medium to low plasticity, olive brown (5Y 6/6), does not
effervesce, very stiff, trace of quartz sand, medium to coarse grained.

As above with trace gravel-size chert fragments.

ch

cl

cl

PPT= 2.75 tsf

PPT= 3.75 tsf

PPT= 3.9 tsf

PPT=  3.75 tsf
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35

37.5

40

42.5

45

47.5

50

810.1

S-8

S-9

S-10

12-25
41

(66)

50/3
(50)

31-50/6
(50)

14"

3"

12"

36.0'
36.0-72.6', GRAYDON CHERT CONGLOMERATE, mostly chert
fragments, very pale orange (10YR 8/2) to moderate reddish brown
(10R 4/6), angular to subangular, no effervescence, in non-plastic
clay matrix.

43.0-48.0', As above except grayish orange (10YR 7/4) to moderate
brown (5YR 3/4), some Fe-stained chert fragments.

48.0-53.0', As above except very pale orange (10YR 8/2), clayey
gravel and poorly sorted gravel/sand/silt mixture.
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52.5

55

57.5

60

62.5

65

67.5

S-11

S-12

R-1

R-2

R-3

38-50/3
(50)

50/4
(50)

95%

(32%)

76%

(6.5%)

46%

(0%)

9"

4"

1.5'

3.5'

2.3'

53.0-58.0', As above except matrix grayish yellow (5Y 8/4) to grayish
red.

58.0-59.9', As above except very pale orange (10YR 8/2), mostly
chert, very hard, angular, with non-plastic clay, non-efferescent.

59.9-64.0', CHERT CONGLOMERATE, as above except very pale
orange (10YR 8/2) to pale greenish yellow (10YR 8/2), no
effervesence.

64.0-69.5', CHERT CONGLOMERATE, hard, angular chert fragments
as above mixed with non-plastic sandy clay, and calcareous
sandstone, grayish orange (10YR 7/4), poorly graded, medium to
coarse sand, slight effervescence, with some vugs and fossil
fragments.

Ameren Callaway PROJECT NO. 06-3624
LOG OF BORING NO. R-61

DATE STARTED: 1/24/07 DRILLING METHOD: Mud Rotary, 5 ft-SPT 0.0-58.4'
Wireline Core, NQ Dual Tube 58.4-79.5'

NOTES:
DATE COMPLETED: 1/25/07
FIELD GEOLOGIST: DKB
CHECKED BY: JLO/JLO
DRILLING CO.: Terracon DRILLER: K. Kempton HELPER: C. Condron RIG: CME 750 ATV
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70

72.5

75

77.5

80

82.5

85

776.6

773.5

771.6

766.6

R-4

R-5

100%

(83%)

100%

(100%)

5.0'

5.0'

69.5'
69.5-72.6', Dark yellowish orange (10YR 6/6) sandstone interbedded
with grayish olive (10YR 4/2) shale (mudstone), no effervesence.

72.6'
72.6-74.5', BUSHBERG FORMATION - SANDSTONE, grayish
orange (10YR 7/4), well sorted, hard, not effervescent.

74.5'
74.5-79.5', SNYDER CREEK FORMATION - CALCAREOUS SHALE,
dusky brown (5YR 2/2), to dark yellowish orange (10YR 6/6), hard,
fresh, moderate effervescence on shavings.

BOTTOM OF BORING 79.5'

All mechanical breaks.

Ameren Callaway PROJECT NO. 06-3624
LOG OF BORING NO. R-61

DATE STARTED: 1/24/07 DRILLING METHOD: Mud Rotary, 5 ft-SPT 0.0-58.4'
Wireline Core, NQ Dual Tube 58.4-79.5'

NOTES:
DATE COMPLETED: 1/25/07
FIELD GEOLOGIST: DKB
CHECKED BY: JLO/JLO
DRILLING CO.: Terracon DRILLER: K. Kempton HELPER: C. Condron RIG: CME 750 ATV
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0

2.5

5

7.5

10

12.5

15

S-1

S-2

S-3

3-5
5

(10)

5-5
7

(12)

4-5
6

(11)

18"

18"

18"

SILTY CLAY, pale yellowish brown (10YR 6/2), and moderate
yellowish brown (10YR 5/4) variegated, very stiff, moderate to high
plasticity.

As above except hard.

Same as above.

ch

ch

ch

PPT= 2.25 tsf

Temp. 4" steel casing to 10.2'
PPT= 4.5 tsf

PPT= 4.25 tsf

Ameren Callaway PROJECT NO. 06-3624
LOG OF BORING NO. R-62

DATE STARTED: 1/24/07 DRILLING METHOD: Mud Rotary, SS 5ft-SPT 0.0-42.5'
Wireline Core, NQ Dual Tube 42.5-80.0'

NOTES:
DATE COMPLETED: 1/24/07
FIELD GEOLOGIST: DHC
CHECKED BY: JLO/JLO
DRILLING CO.: Terracon DRILLER: S. Silverman HELPER: T. Duncan RIG: CME 55 Track
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17.5

20

22.5

25

27.5

30

32.5

S-4

S-5

S-6

S-7

4-4
5

(9)

4-5
6

(11)

6-7
10

(17)

7-9
13

(22)

18"

18"

18"

18"

As above except very stiff, with some sand, some coarse grained
calcareous fragments, some black MnO.

As above except hard.

As above except hard, with abundant fine to medium sand, white
coarse grained calcareous fragments (effervescent).

Same as above.

ch

ch

ch

ch

PPT=  3.5 tsf

PPT= 4.25 tsf

PPT = 4.25 tsf

PPT = 4.25 tsf

Ameren Callaway PROJECT NO. 06-3624
LOG OF BORING NO. R-62

DATE STARTED: 1/24/07 DRILLING METHOD: Mud Rotary, SS 5ft-SPT 0.0-42.5'
Wireline Core, NQ Dual Tube 42.5-80.0'

NOTES:
DATE COMPLETED: 1/24/07
FIELD GEOLOGIST: DHC
CHECKED BY: JLO/JLO
DRILLING CO.: Terracon DRILLER: S. Silverman HELPER: T. Duncan RIG: CME 55 Track
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35

37.5

40

42.5

45

47.5

50

810.1

803.6

S-8

R-1

R-2

21-25
50/4
(75)

100%

(20%)

96%

(40%)

16"

2.5'

4.8'

36.0'

36.0-65.2', GRAYDON CHERT CONGLOMERATE - CLAYEY SAND,
very pale orange (10YR 8/2), white (N9), some dark yellowish orange
(10YR 6/6), fine to coarse (mostly fine to medium),  poorly sorted,
subangular, low plasticity clay, some silt,  does not effervesce.

42.5'
42.5-60.0', CHERT CONGLOMERATE, white (N9), yellowish gray (5Y
8/1), hard, gravel to cobble-size chert, fragments in white clay matrix
does not efferesce, poorly consolidated,  clay is soft to hard, non-
plastic, with some fine to medium sand.

CHERT CONGLOMERATE, as above.

PPT = 3.5 tsf

Frequent vugs (1-2mm) 43.0-44.5'

Ameren Callaway PROJECT NO. 06-3624
LOG OF BORING NO. R-62

DATE STARTED: 1/24/07 DRILLING METHOD: Mud Rotary, SS 5ft-SPT 0.0-42.5'
Wireline Core, NQ Dual Tube 42.5-80.0'

NOTES:
DATE COMPLETED: 1/24/07
FIELD GEOLOGIST: DHC
CHECKED BY: JLO/JLO
DRILLING CO.: Terracon DRILLER: S. Silverman HELPER: T. Duncan RIG: CME 55 Track
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52.5

55

57.5

60

62.5

65

67.5

780.9

778.1

R-3

R-4

R-5

R-6

90%

(16%)

48%

(0%)

86%

(8%)

94%

(40%)

4.5'

2.4'

4.3'

4.7'

60.0-65.2', CHERT CONGLOMERATE, gravel to cobble-size chert
fragments in yellowish gray (5Y 7/2) to pale olive (10Y 6/2), and
grayish red purple (5RP 4/2) clayey silt matrix.

65.2'
65.2-68.0', BUSHBERG FORMATION - SANDSTONE, very light gray
(N8), grayish yellow green (5GY 7/2), and grayish green (10GY 5/2) ,
hard, very fine grained, friable, color change at 66.1' to dark yellowish
orange (10YR 6/6), to very pale orange (10YR 8/2), does not
efferesce.

68.0'
68.0-80.0', SNYDER CREEK FORMATION- CALCAROUS
SANDSTONE and LIMESTONE, yellowish gray (5Y 8/1) and dark
yellowish orange (10YR 6/6), hard, fine grained calcareous sandstone
and limestone clasts, strong effervescence.

Core loss between 56.0' and 60.0'
(clay?).

Drilling fluid color change to moderate
reddish orange between 61.0' and
62.0' (clay?).

Ameren Callaway PROJECT NO. 06-3624
LOG OF BORING NO. R-62

DATE STARTED: 1/24/07 DRILLING METHOD: Mud Rotary, SS 5ft-SPT 0.0-42.5'
Wireline Core, NQ Dual Tube 42.5-80.0'

NOTES:
DATE COMPLETED: 1/24/07
FIELD GEOLOGIST: DHC
CHECKED BY: JLO/JLO
DRILLING CO.: Terracon DRILLER: S. Silverman HELPER: T. Duncan RIG: CME 55 Track

E
LE

V
A

TI
O

N
(F

E
E

T 
M

S
L)

D
E

P
TH

(F
E

E
T)

S
A

M
P

LE
 N

O
.

O
R

 R
U

N
 N

O
.

B
LO

W
S

/6
" &

 (N
)

O
R

 %
R

E
C

 &
 (%

R
Q

D
)

R
E

C
O

V
E

R
Y

 (I
N

 O
R

 F
T)

P
R

O
FI

LE

DESCRIPTION

COORDINATES
N 1068185.241      E 1845668.768

SURFACE EL: 846.09

U
S

C
S

 S
Y

M
B

O
L

REMARKS

BORING NO. R-62
SHEET 4 OF 5



70

72.5

75

77.5

80

82.5

85

774.1

766.1

R-7

R-8

96%

(86%)

100%

(76%)

4.8'

5.0'

70.0-72.0', LIMESTONE, dark yellowish orange (10YR 6/6), moderate
effervesence, frequent calcite-filled vugs.

72.0'
72.0-79.3', CALCAREOUS SHALE, grayish orange (10YR 7/4) slight
effervesence.

79.3-80.0', As above except color change to grayish red (5R 4/2).

BOTTOM OF BORING 80'

Sub-horizontal fractures, with very thin
calcite filling, very closely to closely
spaced 70.4-70.7'.

Thin (1/2") clay bed at 72.0'.

Lost circulation at 73.0'.

Ameren Callaway PROJECT NO. 06-3624
LOG OF BORING NO. R-62

DATE STARTED: 1/24/07 DRILLING METHOD: Mud Rotary, SS 5ft-SPT 0.0-42.5'
Wireline Core, NQ Dual Tube 42.5-80.0'

NOTES:
DATE COMPLETED: 1/24/07
FIELD GEOLOGIST: DHC
CHECKED BY: JLO/JLO
DRILLING CO.: Terracon DRILLER: S. Silverman HELPER: T. Duncan RIG: CME 55 Track
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0

2.5

5

7.5

10

12.5

15

S-1

S-2

S-3

3-4
5

(9)

5-6
7

(13)

3-4
5

(9)

18"

18"

18"

SILTY CLAY, pale yellowish brown (10YR 6/2) and moderate
yellowish brown (10YR 5/4), varigated, very stiff, medium to high
plasticity.

As above except mostly clay, pale yellowish brown, high plasticity.

Same as above.

ch

ch

ch

PPT= 2.0 tsf

PPT= 4.0 tsf

PPT= 3.0 tsf

Ameren Callaway PROJECT NO. 06-3624
LOG OF BORING NO. R-63

DATE STARTED: 1/25/07 DRILLING METHOD: Mud Rotary, 5ft-SPT 0.0-39.1'
Wireline Core, NQ Dual Tube 42.0-88.5'

NOTES:
DATE COMPLETED: 1/25/07
FIELD GEOLOGIST: DHC
CHECKED BY: JLO/JLO
DRILLING CO.: Terracon DRILLER: S. Silverman HELPER: T. Duncan RIG: CME 55 Track Rig
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17.5

20

22.5

25

27.5
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32.5

S-4

S-5

S-6

S-7

3-5
6

(11)

4-6
7

(13)

6-7
12

(19)

6-7
11

(18)

18"

18"

18"

18"

SILTY CLAY, dark yellowish orange (10YR 6/6) and pale yellowish
brown (10YR 6/2), very stiff.

SANDY CLAY, as above with mostly fine to medium, some coarse
sand-size chert and calcareous sand (slight effervescence).

As above with increasing coarse to very coarse chert and calcareous
grains.

As above except hard.

ch

ch

ch

ch

PPT= 3.0 tsf

PPT= 4.0 tsf

PPT= 3.75 tsf

PPT= 4.5 tsf

Ameren Callaway PROJECT NO. 06-3624
LOG OF BORING NO. R-63

DATE STARTED: 1/25/07 DRILLING METHOD: Mud Rotary, 5ft-SPT 0.0-39.1'
Wireline Core, NQ Dual Tube 42.0-88.5'

NOTES:
DATE COMPLETED: 1/25/07
FIELD GEOLOGIST: DHC
CHECKED BY: JLO/JLO
DRILLING CO.: Terracon DRILLER: S. Silverman HELPER: T. Duncan RIG: CME 55 Track Rig
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45

47.5

50

808.6

S-8
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R-4

20-50/5
(50)

87%

(0%)

71%

(0%)

100%

(0%)

86%

(0%)

11"

1.3'

2.2'

1.9'

4.3'

37.8'

37.8-65.0', GRAYDON CHERT CONGLOMERATE, clay, dark
yellowish orange (10YR 6/2), soft, wet, with gravel-size chert
fragments.

42.4-46.5', CHERT CONGLOMERATE, white (N9) and yellowish gray
(5Y 8/1) chert, hard, gravel to cobble size, angular fragments, slightly
weathered, in very pale orange (10YR 8/2) to pale yellowish orange
(10YR 8/6), clay matrix is soft, non-plastic, silty.

Dark yellowish orange (10YR 6/6), iron staining in clay 44.4-45.5'.

46.5-47.0', CLAYSTONE, grayish red (5Y 4/2) to blackish red (5Y 2/
2), poorly indurated, with pale yellowish orange clay.
47.0-56.0', CHERT CONGLOMERATE, as above.

Hard drilling at 37.8'

Vugs (1-5mm) with dark reddish brown
clay filling 44.5-45.0'.

Drilling fluid color change to moderate
reddish orange at 47.0'.

Ameren Callaway PROJECT NO. 06-3624
LOG OF BORING NO. R-63

DATE STARTED: 1/25/07 DRILLING METHOD: Mud Rotary, 5ft-SPT 0.0-39.1'
Wireline Core, NQ Dual Tube 42.0-88.5'

NOTES:
DATE COMPLETED: 1/25/07
FIELD GEOLOGIST: DHC
CHECKED BY: JLO/JLO
DRILLING CO.: Terracon DRILLER: S. Silverman HELPER: T. Duncan RIG: CME 55 Track Rig
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52.5

55
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60

62.5

65

67.5

781.4

779.2

777.9

777.2

R-5

R-6

R-7

66%

(12%)

74%

(0%)

76%

(38%)

3.3'

3.7'

3.8'

56.0-59.5', CHERT CONGLOMERATE, as above with mostly cobble
to boulder-size chert fragments.

59.5-63.2', CHERT CONGLOMERATE, chert fragments, mostly
gravel size, in yellowish gray (5Y 7/2) clay matrix.

63.2-65.0', As above except matrix is dark yellowish orange (10YR 6/
6), pale brown (5YR 5/2) and grayish yellow green (5GY 7/2), silty
clay.

65.0'
65.0-69.2' BURLINGTON FORMATION - LIMESTONE, moderate
brown (5YR 4/4) and light brown (5YR 5/6), hard, fine grained,
numerous small open vugs 66.2-66.8'.

67.2'
67.2-68.5', CLAY, dark yellowish orange (10YR 6/6), hard, non-
plastic.

68.5'
68.5-69.2', LIMESTONE, as above.

69.2'

Vugs (1-5mm), open, at 57.9-58.9'.

Ameren Callaway PROJECT NO. 06-3624
LOG OF BORING NO. R-63

DATE STARTED: 1/25/07 DRILLING METHOD: Mud Rotary, 5ft-SPT 0.0-39.1'
Wireline Core, NQ Dual Tube 42.0-88.5'

NOTES:
DATE COMPLETED: 1/25/07
FIELD GEOLOGIST: DHC
CHECKED BY: JLO/JLO
DRILLING CO.: Terracon DRILLER: S. Silverman HELPER: T. Duncan RIG: CME 55 Track Rig
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70

72.5

75

77.5
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85

772.9

770.1

R-8

R-9
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R-11

100%

(78%)

100%

(84%)

100%

(100%)

100%

(96%)

5.0'

5.0'

5.0'

5.0'

69.2-71.4' BUSHBERG FORMATION - SANDSTONE, very pale
orange (10YR 8/4), and pale yellowish orange (10YR 8/6) with
moderate greenish yellow (10YR 7/4), and dark yellowish green
(10GY 4/4) streaks, hard, very fine grained, friable.

73.5'
71.4-88.5', SNYDER CREEK FORMATION - LIMESTONE, dark
yellowish orange (10YR 6/6) grading into grayish orange (10YR 7/4),
strongly effervescent, less so with depth (grading into calcareous
shale).

76.3'

Gradual color change to very light gray (N8) by 80.0', frequent 4.5 cm
calcite filled vugs.

Color change to grayish red (5Y 4/2) at 85.0'.

40° fracture at 74.2' with calcite filling,
horizontal fracture, as above at 74.3'.
Lost circulation at 74.5'.
20° fracture with calcite filling at 74.8'.

Near vertical fracture 76.3-78.6',
completely healed 76.3-78.0', not
healed 78.0-78.6' (slickensides on
fracture surface).

Abundant small diameter (1-4mm)
vugs 80.0-80.5'.

45° fractures, moderately rough,

Ameren Callaway PROJECT NO. 06-3624
LOG OF BORING NO. R-63

DATE STARTED: 1/25/07 DRILLING METHOD: Mud Rotary, 5ft-SPT 0.0-39.1'
Wireline Core, NQ Dual Tube 42.0-88.5'

NOTES:
DATE COMPLETED: 1/25/07
FIELD GEOLOGIST: DHC
CHECKED BY: JLO/JLO
DRILLING CO.: Terracon DRILLER: S. Silverman HELPER: T. Duncan RIG: CME 55 Track Rig
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87.5

90

92.5

95

97.5

100

102.5

757.9 BOTTOM OF BORING 88.5'

mostly filled with clay, very thin at 86.4'
and 86.9'.
Slickensides on fracture at 86.9'.
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NOTES:
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DRILLING CO.: Terracon DRILLER: S. Silverman HELPER: T. Duncan RIG: CME 55 Track Rig
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2.5

5

7.5

10

12.5

15

S-1

S-2

S-3

2-2
5

(7)

2-4
5

(9)

3-4
5

(9)

18"

18"

18"

SILTY CLAY, medium to high plasticity, dusky yellowish green (5GY
5/2) to light olive gray (5Y 5/2), stiff, trace FeO and MnO.

As above except dark yellowish orange (10YR 6/6), very stiff, with
increasing MnO and FeO.

As above except pale yellowish brown (10YR 6/2).

ch

ch

ch

PPT= 1.75 tsf

PPT= 2.5 tsf

PPT= 3.5 tsf

Ameren Callaway PROJECT NO. 06-3624
LOG OF BORING NO. R-64

DATE STARTED: 2/21/07 DRILLING METHOD: Mud Rotary, 5ft-SPT 0.0- 39.0'
Wireline Core, NQ Dual Tube 40.8-84.5'

NOTES:
DATE COMPLETED: 2/28/07
FIELD GEOLOGIST: JLH/DHC
CHECKED BY: JLO/JLO
DRILLING CO.: Terracon

Aquadrill
DRILLER: K. Kempton

Jay Joslyn
HELPER: T. Duncan

A.Meyer/D. Case
RIG: CME 750 ATV

Mobil 57 ORV
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17.5
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32.5
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S-5

S-6

S-7

2-3
5

(8)

2-4
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(9)

3-3
4

(7)

3-4
5

(9)

18"

18"

18"

18"

As above with trace chert granules.

As above except hard, with increasing chert granules, trace sand.

As above except yellowish gray (5Y 7/2) to light olive gray (5Y 7/2),
very stiff.

As above except dark yellowish orange (10YR 6/6) with significant
(10%) MnO.

ch

ch

ch

ch

PPT= 2.25 tsf

PPT= 4.25 tsf

PPT= 2.5 tsf

PPT= 3.5 tsf
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NOTES:
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35

37.5

40

42.5

45

47.5

50

808.4

805.6
805.1

S-8

R-1

R-2

R-3

R-4

R-5

9-12
21

(33)

79%

(0%)

0%

(0%)

60%

(0%)

100%

(0%)

100%

(0%)

10"

2.6'

0'

0.6'

3.0'

3.3'

38.0'
38.0-57.3', GRAYDON CHERT CONGLOMERATE, mostly chert
fragments (90%) in soft clay matrix.

40.8'
40.8-41.3', SANDSTONE, grayish orange (10YR 7/4) mottled with
dark yellowish orange (10YR 6/6), very hard, intensely weathered,
moderate FeO staining, two 15° fractures.

41.3'

41.3-56.5' CHERT CONGLOMERATE, coloring as above, chert
fragments range from pebble to cobble to boulder size, oolitic chert
fragments, angular, intensely weathered, matrix is stiff, sandy silty
clay, intensely weathered, moderate to low plasticity, mudstone colors
vary pale (5Y 6/2), dusky red (5R 3/4), blackish red (5R 7/2) and dark
yellowish orange (10YR 6/6).

Bit refusal at 40.8'.
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52.5

55

57.5

60

62.5

65

67.5

789.1

R-6

R-7

R-8

R-9

88%

(0%)

86%

(40%)

100%

(54%)

96%

(80%)

2.1'

4.3'

5.0'

4.8'

56.5-57.3' As above except chert absent, replaced by gravel to
cobble-size limestone fragments.

57.3'
57.3-69.9', BURLINGTON FORMATION - LIMESTONE, very light
gray (N8), hard, medium to coarse grained, fossiliferous with
abundant crinoid column fragments, highly effervescent, few thin clay
layers, dark yellowish orange (10YR 6/6) and grayish yellow green
(5G 7/2) (greenish clay more common in lower part).

67.0-69.9', LIMESTONE, dark yellowish orange (10YR 6/6) to
moderate yellowish brown (10YR 5/2), hard, highly effervescent,
gradational contact with overlying limestone.

Occasional vugs 67.2'-68.2'.
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70

72.5

75

77.5

80

82.5

85

776.5

774.4
773.9

761.9

R-10

R-11

R-12

98%

(88%)

100%

(100%)

100%

(100%)

4.9'

5.0'

5.0'

69.9'
69.9-72.0', BUSHBERG FORMATION - SANDSTONE, yellowish gray
(5Y 8/1) and grayish yellow green (5GY 7/2), laminae in upper 0.2',
dark yellowish orange (10YR 6/6) to moderate yellowish brown (10YR
5/4) zones 70.2-70.8', medium light gray (N6) 72.0-72.2', light red (5R
6/6) banding 71.4-71.6' hard to very hard, fine to medium grained,
subround, poorly sorted. 72.0'
72.0-84.5', SNYDER CREEK FORMATION - LIMESTONE, moderate
yellowish brown (10YR 5/4), hard, fossiliferous, argillaceous,
moderate to high effervescence.

72.5'

72.5-74.0', ARGILLACEOUS LIMESTONE, pale yellowish brown
(10YR 6/2), very hard, slight effervescence, moderate effervesence
on powdered sample.
74.0-83.1', CALCAREOUS SHALE (MUDSTONE), moderate
yellowish brown (10YR 5/4), moderately hard, slight effervescence,
high effervescence on powdered sample.

82.1-84.5', As above except color change to grayish red (5R 4/2),
loading structures 82.1-83.1'.

BOTTOM OF BORING 84.5'

Vugs at 78.0'.

Natural break at 79.0',  subhorizontal,
moderately rough, with thin clay and
sand (fine to coarse) filling.
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S-1

S-2

S-3

3-4
7

(11)

4-6
9

(15)

2-4
6

(10)

18"

18"

18"

SILTY CLAY, light olive gray (5Y 6/1) mottled with moderate yellowish
brown (10YR 5/4) and dark yellowish orange (10YR 6/6), low to
medium plasticity, trace FeO and black MnO, very stiff, friable.

7.0'

SILTY CLAY, light olive gray (5Y 6/1), occasional mottle of dark
yellowish orange (10YR 6/6), high plasticity, trace subangular pebbles
(very hard, will not break and cannot be scratched with knife), trace
black MnO, very stiff.

As above except trace sand.

cl

ch

ch

PPT= 3.0 tsf

PPT= 4.0 tsf

PPT= 3.0 tsf

Ameren Callaway PROJECT NO. 06-3624
LOG OF BORING NO. R-65

DATE STARTED: 3/21/07 DRILLING METHOD: Mud Rotary, SS 5ft-SPT 0.0- 44.0'
Wireline Core, NQ Dual Tube 44.0-85.0'

NOTES:
DATE COMPLETED: 3/22/07
FIELD GEOLOGIST: JLO
CHECKED BY: JLO/JLO
DRILLING CO.: Terracon DRILLER: K. Kempton HELPER: T. Duncan RIG: CME 750 ATV
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(17)

18"

18"

18"

18"

CLAY, light olive gray (5Y 6/1) mottled with dark yellowish orange
(10YR 6/6), very stiff, high plasticity, trace MnO, trace white clay,
trace sand.

CLAY, dark yellowish orange (10YR 6/6) mottled with light olive gray
(5Y 6/1), high plasticity, some sand, trace black MnO and FeO.

As above except trace limestone fragments, hard.

33.2'
SILTY CLAY, dark yellowish orange (10YR 6/6), low plasticity, hard,
trace black MnO, trace subrounded pebbles, limestone fragments
and coarse grained white sand, trace FeO.

ch

ch

ch

cl

PPT= 2.5 tsf

PPT= 3.0 tsf

PPT= 4.25 tsf

PPT= 4.5 tsf
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NOTES:
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808.4
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30-24
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(53)

39-50/5
(50)

100%

(0%)

36%

(0%)

18"

11"

1.0'

1.8'

38.0'
38.0-57.0', GRAYDON CHERT CONGLOMERATE, white (N9) to very
pale orange (10YR 8/2) chert, hard, coarse gravel to cobble size,
pitted, fossiliferous (mainly crinoids), some FeO staining, does not
effervesce, in clay matrix, grayish red (5R 4 /2) mottled with very pale
orange (10YR 8/2) to yellowish gray (5Y 7/2), soft, low plasticity,
sandy, does not effervesce, trace subrounded pebbles, matrix
supported.

Same as above.

50.0-53.2', As above except matrix is poorly consolidated mudstone,
yellowish gray (5Y 7/2) and grayish yellow green (5GY 7/2), soft.
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52.5

55

57.5

60

62.5

65

67.5

789.4

782.4

780.4

R-3

R-4

R-5

R-6

72%

(0%)

86%

(36%)

100%

(64%)

100%

(82%)

3.6'

4.3'

5.0'

5.0'

53.2-57.0', CHERT CONGLOMERATE, same as 38.0-50.0'.

57.0'
57.0-64.0', BURLINGTON FORMATION - LIMESTONE, dark
yellowish orange (10YR 6/6), medium soft, highly effervescent, very
thick bedding, slight weathering, moderately fractured, fractures filled
with calcite, MnO, few clay seams, soft yellowish gray (5Y 7/2),
soapstone texture.

64.0'
64.0-66.0', BUSHBERG FORMATION - SANDSTONE, medium hard
to hard, very light gray (N6), grayish red (5R 4/2) and dusky yellow
green (5GY 5/2), some iron staining, fine grained, rounded, well
sorted, does not effervesce, thick bedding, fresh to slight weathering.

66.0'
66.0-85.0', SNYDER CREEK FORMATION - LIMESTONE, dark
yellowish orange (10YR 6/6), medium soft to medium hard, fresh,
very thick bedding, few fractures, highly effervescent, highly
fossiliferous, brachiopod casts filled with calcite, few discontinuous
vugs.

Ameren Callaway PROJECT NO. 06-3624
LOG OF BORING NO. R-65

DATE STARTED: 3/21/07 DRILLING METHOD: Mud Rotary, SS 5ft-SPT 0.0- 44.0'
Wireline Core, NQ Dual Tube 44.0-85.0'

NOTES:
DATE COMPLETED: 3/22/07
FIELD GEOLOGIST: JLO
CHECKED BY: JLO/JLO
DRILLING CO.: Terracon DRILLER: K. Kempton HELPER: T. Duncan RIG: CME 750 ATV

E
LE

V
A

TI
O

N
(F

E
E

T 
M

S
L)

D
E

P
TH

(F
E

E
T)

S
A

M
P

LE
 N

O
.

O
R

 R
U

N
 N

O
.

B
LO

W
S

/6
" &

 (N
)

O
R

 %
R

E
C

 &
 (%

R
Q

D
)

R
E

C
O

V
E

R
Y

 (I
N

 O
R

 F
T)

P
R

O
FI

LE

DESCRIPTION

COORDINATES
N 1068845.295      E 1845691.008

SURFACE EL: 846.38

U
S

C
S

 S
Y

M
B

O
L

REMARKS

BORING NO. R-65
SHEET 4 OF 5



70

72.5
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82.5

85

775.6

761.4

R-7

R-8

R-9

100%

(96%)

100%

(82%)

96%

(80%)

5.0'

5.0'

4.8'

70.8'
70.8-82.1', CALCAREOUS MUDSTONE, dark yellowish orange
(10YR 6/6) to grayish orange (10YR 7 4), medium soft to soft, highly
effervescent, bioturbated from 72.7-73.4' with pale olive (10Y 6/2)
mudstone clasts and sandstone (also occurs from 77.9-78.4').

Fine grained yellowish gray (5Y 7/2) sand lens 74.1-74.3'.

Soapstone texture in mudstone below 78.4'.

82.1-83.9', Sandstone lenses, pale blue (5PB 7/2) to grayish blue
(5PB 5/2), medium grained, well rounded, well sorted, and cobble-
sized limestone fragments.

83.9-85.0', MUDSTONE, variegated pale yellowish green (10GY 7/2),
dark yellowish orange (10YR 6/6), and grayish red (5R 4/2) to
blackish red (5R 2/2), medium soft, very thick bedding, fresh to
slightly weathered, moderate effevescence.

BOTTOM OF BORING 85'

Large vug 71.4-71.5' filled with twinned
calcite.
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0

2.5

5

7.5

10

12.5

15

834.7

S-1

S-2

S-3

3-4
5

(9)

3-6
8

(14)

3-4
5

(9)

18"

18"

18"

SILTY CLAY, low plasticity, stiff, moderately to intensely weathered,
pale yellowish orange brown (10YR 6/2) and mottled dark yellowish
orange (10YR 6/6), trace MnO and FeO.

As above except increasing FeO staining, very stiff.

12.0'

SILTY CLAY, as above except highly plastic, trace dark yellowish
orange (10YR 6/6).

cl

cl

ch

PPT= 2.0 tsf

PPT= 3.25 tsf

PPT= 3.0 tsf
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17.5

20

22.5

25

27.5

30

32.5

S-4

S-5

S-6

S-7

3-4
6

(10)

4-4
6

(10)

5-5
8

(13)

4-6
7

(13)

18"

18"

18"

18"

As above except increasing dark yellowish orange (10YR 6/6).

As above with trace cherty granules.

As above with trace sand, increase in cherty granules with depth,
mostly dark yellowish orange (10YR 6/6), increasing MnO.

As above with increase in cherty granules, both size and abundancy,
dark yellowish orange (10YR 6/6) and mottled pale yellowish brown
(10YR 6/2), hard.

ch

ch

ch

ch

PPT= 3.25 tsf

PPT= 3.0 tsf

PPT= 4.0 tsf

PPT= 4.5 tsf
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35

37.5

40

42.5

45

47.5

50

805.2

802.2

S-8

S-9

R-1

R-2

4-6
12

(18)

50/4
(50)

18%

(0%)

36%

(0%)

18"

3"

0.5'

1.8'

Same as above.

41.5'

41.5-53.0' GRAYDON CHERT CONGLOMERATE - SILTY SAND,
unconsolidated, with abundant chert fragments.

44.5'
44.0-53.0', CHERT CONGLOMERATE - 90-95% Chert, very pale
orange (10YR 8/2) to very light gray (N8), pitted, hard, does not
effervesce, cobble size, angular, few crinoid stem fossils, in a clayey
matrix, yellowish gray (5Y 7/2) and grayish red (5R 4/2) to blackish
red (5R 2/2),  soft, does not effervesce.

PPT= 4.0 tsf

Most of matrix washed out during
drilling.
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52.5

55

57.5

60

62.5

65

67.5

793.7

R-3

R-4

R-5

R-6

36%

(0%)

62%

(17%)

66%

(14%)

62%

1.8'

2.9'

3.3'

3.1'

53.0'
53.0-72.7', BURLINGTON FORMATION - LIMESTONE, very light
gray (N8) to light gray (N7), highly effervescent, massive bedding,
slight to moderate weathering, medium hard, no fossils, moderately
fractured, with grayish yellow green (5GY 7/2) and moderate
yellowish brown (10YR 5/4) clay seams, soft, with coarse grained
subangular sand (does not effervesce).

68.3-72.7'; LIMESTONE, dark yellowish orange (10YR 6/6), medium
hard, moderate to high effervescence,  massive bedding, fresh to
slight weathering,  medium to coarse grain, moderately to closely

Ameren Callaway PROJECT NO. 06-3624
LOG OF BORING NO. R-66

DATE STARTED: 3/27/07 DRILLING METHOD: Mud Rotary, 5.0' SPT 0.0-43.8'
Wireline core, NQ Dual Tube 44.0- 101.7'.

NOTES:
DATE COMPLETED: 3/29/07
FIELD GEOLOGIST: JLH/JLO
CHECKED BY: DHC/JLO
DRILLING CO.: Terracon DRILLER: C. VanVactor HELPER: R. Duffield RIG: CME 75 Truck

E
LE

V
A

TI
O

N
(F

E
E

T 
M

S
L)

D
E

P
TH

(F
E

E
T)

S
A

M
P

LE
 N

O
.

O
R

 R
U

N
 N

O
.

B
LO

W
S

/6
" &

 (N
)

O
R

 %
R

E
C

 &
 (%

R
Q

D
)

R
E

C
O

V
E

R
Y

 (I
N

 O
R

 F
T)

P
R

O
FI

LE

DESCRIPTION

COORDINATES
N 1068981.938      E 1845766.175

SURFACE EL: 846.72

U
S

C
S

 S
Y

M
B

O
L

REMARKS

BORING NO. R-66
SHEET 4 OF 6



70

72.5

75

77.5

80

82.5

85

774.0
773.7

770.0

767.5

765.1

R-7

R-8

R-9

(10%)

70%

(42%)

100%

(90%)

100%

(94%)

3.5'

5.0'

5.0'

fractured,  healed with calcite (white (N9)).

72.7'
72.7-73.0', BUSHBERG FORMATION- SANDSTONE, yellowish gray
(5Y 8/1), grayish yellow green (5GY 7/2) and pale red (5R 6/2), fine to
medium grain, poorly sorted, subangular to rounded, massive
bedding, slight weathering, little iron staining.

73.0'

73.0-101.7', SNYDER CREEK FORMATION - LIMESTONE, dark
yellowish orange (10YR 6/6) and pale brown (5YR 5/2), medium hard,
slightly fractured, fresh to slight weathering,  abundant brachiopod
fossils, fine grained, moderate effervescence.

76.7'
76.7-79.2', CALCAREOUS MUDSTONE, pale yellowish orange
(10YR 8/6) to dark yellowish orange (10YR 6/6),  medium soft,
massive bedding, moderately fractured,  some small (1/4")
discontinuous vugs with iron staining and calcite, slight to moderate
effervescence.

79.2'
79.2-81.6', LIMESTONE same as 73.0-76.7', vuggy (discontinuous)
from 80.2-80.7', few stylolites.

81.6'
81.6-83.3', CALCAREOUS MUDSTONE, same as 76.7-79.2' with
trace limonite.

Color change at 83.3' to grayish red (5R 4/2), blackish red (5R 2/2),
and dark yellowish orange (10YR 6/6).
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87.5

90

92.5

95

97.5

100

102.5

745.0

R-10

R-11

R-12

78%

(78%)

100%

(94%)

98%

(90%)

3.9'

5.0'

4.9'

Color change at 90.1' to pale olive (10Y 6/2) to light olive gray (5Y 6/
1).

Moderately fractured 93.7-98.9', fractures filled with sandy clay.

BOTTOM OF BORING 101.7'
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833.9

S-1

S-2

S-3

8-12
12

(24)

4-7
12

(19)

3-3
7

(10)

17"

18"

18"

SILT, pale yellowish brown (10YR 6/2) with mottles of dark yellowish
orange (10YR 6/6), non-plastic, trace fine to medium sand, trace MnO
staining, trace clay, clay content increases with depth, low to medium
plasticity.

Same as above, hard.

12.0'

SILTY CLAY, colors as above, MnO absent, common FeO staining,
highly plastic, very stiff.

ml

ml

ch

PPT= NM

PPT= 4.5 tsf

PPT= 2.0 tsf
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5-7
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(16)
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18"

18"

18"

18"

As above, trace chert granules.

SILTY CLAY, dark yellowish orange (10YR 6/6), few mottles of pale
yellowish brown (10YR 6/2), stiff, moderately plastic, sparse sand,
medium to coarse grained.

29.0'
SANDY SILT and CLAY, color as above, nonplastic, with fine to
coarse sand, becoming loose.

31.0'
CLAY, mottled pale yellowish brown (10YR 6/2) to dark yellowish
orange (10YR 6/6), few angular chert fragments, clay moderately to
highly plastic, very stiff.

ch

ch

ml

ch

PPT= 3.75 tsf

PPT= 2.75 tsf

PPT= 1.5 tsf

PPT= 3.75 tsf
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35

37.5

40

42.5

45

47.5

50

807.9

807.2
S-8

R-1

R-2

R-3

9-50/4
(50)

100%

(0%)

96%

(0%)

100%

(0%)

10"

1.2'

4.8'

5.0'

38.0'
38.0-38.7', SAND, dark yellowish orange (10YR 6/6), fine to coarse
grained, subangular to subrounded, loose, common silt. 38.7'
38.7-55.0' CHERT CONGLOMERATE, very pale orange (10YR 7/2)
gravel-sized chert fragments, intensely fractured, hard, severely
weathered, chert is 70% of sample, in soft silty clay matrix, non-
plastic.
40.0-45.0', As above except clay matrix is yellowish gray (5Y 8/1) to
grayish orange (10YR 8/2), sticky, with FeO staining in chert
fractures, no effervescence, small crinoid stems common.

45.0-50.0', As above except dark reddish brown (10R 3/4), grayish
red (10R 4/2), dark yellowish orange (10YR 6/6) and light brown (5YR
5/6), chert has common pitting, gravel to boulder sized, clay matrix
becoming slightly more consolidated with depth.

Same as above.

sp PPT= 4.5 tsf on clay

Several well preserved crinoid stems
and unidentified fossils at 41.4'
Analytical sample 41.9-44.5'.
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52.5

55

57.5

60

62.5

65

67.5

790.9

783.3

781.7

780.0

778.5

R-4

R-5

R-6

R-7

100%

(0%)

100%

(66%)

100%

(68%)

100%

(94%)

5.0'

5.0'

5.0'

5.0'

55.0'
55.0-65.9', BURLINGTON FORMATION - ARENACEOUS
LIMESTONE and CLAY/MUDSTONE, limestone is pale yellowish
brown (10YR 6/2), soft to medium soft, moderately to highly
effervescent, with medium-grained, well sorted, subrounded sand,
highly fractured, few fractures include sandstone matrix, grayish
orange (10YR 7/4), non-effervescent, clay/mudstone as described
above, unconsolidated to lightly consolidated, soft to very soft.

60.0-62.6', ARGILLACEOUS LIMESTONE, dark yellowish orange
(10YR 6/6) to light brown (5YR 5/6), moderately fractured, severely
weathered, fractures filled with drusy quartz (non-effervescent), pitting
and small vugs common, soft.

62.6'
62.6-64.2', SILTY CLAY, mottled grayish red (10R 4/2), grayish
orange (10YR 7/4), and very pale orange (10YR 8/2), very soft, non-
plastic, slightly sandy.

64.2'
64.2-65.9', ARGILLACEOUS LIMESTONE, same as 60.0-62.6'.

65.9'
65.9-67.4', BUSHBERG FORMATION - SANDSTONE, very pale
orange (10YR 8/2) to grayish orange (10YR 7/4), very fine grained,
well sorted, hard to very hard, non-effervescent.

67.3-67.4', Soft unconsolidated clay laminae, color as above with pale
olive (10Y 6/2).

67.4'

67.4-90.0', SNYDER CREEK FORMATION - ARGILLACEOUS
LIMESTONE, dark yellowish orange (10YR 6/6), moderately hard to
hard, common brachiopods (neospirifer?), trace vugs with calcite
crystal infilling, fresh sample moderately effervescent, shavings highly
effervescent, wispy lenticular limestone laminae.

Analytical sample 56.9-59.5'.

Ameren Callaway PROJECT NO. 06-3624
LOG OF BORING NO. R-67

DATE STARTED: 3/27/07 DRILLING METHOD: Mud Rotary, 5.0' SPT 0.0-38.8'
Wireline core, NQ Dual Tube 38.8-90.0'.

NOTES:
DATE COMPLETED: 3/28/07
FIELD GEOLOGIST: THC
CHECKED BY: DHC/JLO
DRILLING CO.: Terracon DRILLER: K. Kempton HELPER: T.Duncan RIG: CME 750 ATV
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70

72.5

75

77.5

80

82.5

85

773.6 R-8

R-9

R-10

100%

(100%)

100%

(100%)

98%

(62%)

5.0'

5.0'

4.9'

72.3'
72.3-81.9', MUDSTONE (SHALE), color as above,  moderately hard,
massive texture, gradational contact with argillaceous limestone from
72.3-75.4'.

As above except mottled with grayish red (10R 4/2) and pale reddish
brown (10R 5/4) below 79.0'.

81.9-90.0', CALCAREOUS SHALE, dark reddish brown (10YR 3/4)
with grayish orange (10YR 7/4)  mottles (10R 6/2),  soft, few healed
vertical fractures,  highly effervescent, trace iron oxide staining,
slightly weathered,  massive

Color change at 84.3' to pale olive (10Y 6/2).

Shale soft, intensely fractured 80.0-
81.9' (probably mechanical).

Ameren Callaway PROJECT NO. 06-3624
LOG OF BORING NO. R-67

DATE STARTED: 3/27/07 DRILLING METHOD: Mud Rotary, 5.0' SPT 0.0-38.8'
Wireline core, NQ Dual Tube 38.8-90.0'.

NOTES:
DATE COMPLETED: 3/28/07
FIELD GEOLOGIST: THC
CHECKED BY: DHC/JLO
DRILLING CO.: Terracon DRILLER: K. Kempton HELPER: T.Duncan RIG: CME 750 ATV
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87.5

90

92.5

95

97.5

100

102.5

755.9

R-11
100%

(100%)
5.0' Color change to pale olive (10Y 6/2) mottled with dark reddish brown

(10R 3/4) from 87.6-89.4', then solid medium gray (N5).

BOTTOM OF BORING 90'

Ameren Callaway PROJECT NO. 06-3624
LOG OF BORING NO. R-67

DATE STARTED: 3/27/07 DRILLING METHOD: Mud Rotary, 5.0' SPT 0.0-38.8'
Wireline core, NQ Dual Tube 38.8-90.0'.

NOTES:
DATE COMPLETED: 3/28/07
FIELD GEOLOGIST: THC
CHECKED BY: DHC/JLO
DRILLING CO.: Terracon DRILLER: K. Kempton HELPER: T.Duncan RIG: CME 750 ATV
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0

2.5

5

7.5

10

12.5

15

839.3

S-1

S-2

S-3

2-4
6

(10)

3-5
8

(13)

2-4
6

(10)

18"

18"

18"

SILTY CLAY, mottled pale yellowish brown (10YR 6/2) and dark
yellowish orange (10YR 6/6), slightly plastic, very stiff, with FeO.

7.0'

SILTY CLAY, as above except moderately to highly plastic,
decreasing silt content.

As above except mostly pale yellowish brown (10YR 6/2), high
plasticity.

cl

ch

ch

PPT= 2.75 tsf

PPT= 4.0 tsf

PPT= 2.75 tsf

Ameren Callaway PROJECT NO. 06-3624
LOG OF BORING NO. R-68

DATE STARTED: 3/28/07 DRILLING METHOD: Mud Rotary, 5.0' SPT 0.0-43.0'
Wireline core, NQ Dual Tube 43.0-75.0'.

NOTES:
DATE COMPLETED: 3/29/07
FIELD GEOLOGIST: THC/JLH
CHECKED BY: DHC/JLO
DRILLING CO.: Terracon

Aquadrill
DRILLER: K. Kempton

Jay Joslyn
HELPER: T. Duncan

A. Meyer
RIG: CME 750 ATV

Mobil ORV 57
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17.5

20

22.5

25

27.5

30

32.5

S-4

S-5

S-6

S-7

3-4
6

(10)

3-4
5

(9)

3-4
7

(11)

5-6
7

(13)

18"

18"

18"

18"

As above with trace broken chert.

As above, mostly pale yellowish brown (10YR 6/2), with MnO.

As above except mostly dark yellowish orange (10YR 6/6), few chert
fragments, trace sand.

Same as above.

ch

ch

ch

ch

PPT= 3.75 tsf

PPT= 3.75 tsf

PPT= 3.75 tsf

PPT= 2.25 tsf

Ameren Callaway PROJECT NO. 06-3624
LOG OF BORING NO. R-68

DATE STARTED: 3/28/07 DRILLING METHOD: Mud Rotary, 5.0' SPT 0.0-43.0'
Wireline core, NQ Dual Tube 43.0-75.0'.

NOTES:
DATE COMPLETED: 3/29/07
FIELD GEOLOGIST: THC/JLH
CHECKED BY: DHC/JLO
DRILLING CO.: Terracon

Aquadrill
DRILLER: K. Kempton

Jay Joslyn
HELPER: T. Duncan

A. Meyer
RIG: CME 750 ATV
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35

37.5

40

42.5

45

47.5

50

808.3

795.8

S-8

S-9

R-1

R-2

20-38
19

(57)

50/0
(50)

95%

(0%)

96%

(0%)

13"

0"

1.9'

4.8'

38.0'
38.0-55.7', GRAYDON CHERT CONGLOMERATE, very pale orange
(10YR 8/2) to grayish orange (10YR 7/4), chert is hard, severely
weathered, intensely fractured, angular, in silty clay matrix, soft, non-
plastic, does not effervesce.

43.0-50.5', CHERT CONGLOMERATE chert fragments, very hard,
pitted, angular, intensely weathered, chalcedonic, locally pisolitic,
loccally fossiliferous, all colors from hue 10R, pale yellowish brown
(10YR 6/2) and dark yellowish orange (10YR 6/6), in mudstone
matrix, soft, intensely weathered, 10% of sample.

50.5'
50.5-55.7', Limestone cobbles and boulders (70%) in a calcareous
mudstone matrix (30%), limestone is hard, intensely weathered,
highly effervescent, light gray (N7), fine to medium grained, locally
arenaceous, mudstone is slightly effervescent, moderate to thinly
bedded, intensely weathered, grayish red (5R 4/2) and dusky yellow

Ameren Callaway PROJECT NO. 06-3624
LOG OF BORING NO. R-68

DATE STARTED: 3/28/07 DRILLING METHOD: Mud Rotary, 5.0' SPT 0.0-43.0'
Wireline core, NQ Dual Tube 43.0-75.0'.

NOTES:
DATE COMPLETED: 3/29/07
FIELD GEOLOGIST: THC/JLH
CHECKED BY: DHC/JLO
DRILLING CO.: Terracon

Aquadrill
DRILLER: K. Kempton

Jay Joslyn
HELPER: T. Duncan

A. Meyer
RIG: CME 750 ATV
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52.5

55

57.5

60

62.5

65

67.5

791.3

784.4

783.0

777.8
777.6

R-3

R-4

R-5

R-6

94%

(0%)

100%

(94%)

100%

(94%)

100%

(100%)

4.7'

5.0'

5.0'

5.0'

green (5GY 5/2).

55.0'
55.7-61.9', BURLINGTON FORMATION - LIMESTONE, hard,
intensely weathered, highly effervescent, light gray (N7).

60.0-61.9', LIMESTONE, moderate yellowish brown (10YR 5/4) with
trace MnO, massively bedded.

61.9'
61.9-63.3' BUSHBERG FORMATION- SANDSTONE, very hard, fine
to medium grained, thickly bedded, intensely weathered, very light
gray (N8) with mottled dark yellowish orange (10YR 6/6) and pale
green (10G 6/2). 63.3'
63.3-75.0', SNYDER CREEK FORMATION - CALCAREOUS SHALE,
hard, very massively bedded, moderately to intensely weathered,
abundant shell fragments, healed with MnO and limestone, slightly to
moderately fractured, fresh sample is moderately effervescent,
shavings are moderately to highly effervescent, few fracture faces
have drusy calcite crystals, moderate yellowish brown (10YR 5/4).

68.5'
68.5-68.7', LIMESTONE, coarse grained, salt and pepper, irregularly
shaped thin bed, hard, highly effervescent.

68.7'

68.7-71.55', CALCAREOUS SHALE, same as 63.3-68.5'.

Ameren Callaway PROJECT NO. 06-3624
LOG OF BORING NO. R-68

DATE STARTED: 3/28/07 DRILLING METHOD: Mud Rotary, 5.0' SPT 0.0-43.0'
Wireline core, NQ Dual Tube 43.0-75.0'.

NOTES:
DATE COMPLETED: 3/29/07
FIELD GEOLOGIST: THC/JLH
CHECKED BY: DHC/JLO
DRILLING CO.: Terracon

Aquadrill
DRILLER: K. Kempton

Jay Joslyn
HELPER: T. Duncan

A. Meyer
RIG: CME 750 ATV
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70

72.5

75

77.5

80

82.5

85

771.3

R-7
100%

(100%)
5.0'

71.55-73.2', As above except sandy, coarse grained, moderately
hard, with rip-up clasts.

73.2-75.0', CALCAREOUS SHALE, same as 68.7-71.55'.

BOTTOM OF BORING 75'

Ameren Callaway PROJECT NO. 06-3624
LOG OF BORING NO. R-68

DATE STARTED: 3/28/07 DRILLING METHOD: Mud Rotary, 5.0' SPT 0.0-43.0'
Wireline core, NQ Dual Tube 43.0-75.0'.

NOTES:
DATE COMPLETED: 3/29/07
FIELD GEOLOGIST: THC/JLH
CHECKED BY: DHC/JLO
DRILLING CO.: Terracon

Aquadrill
DRILLER: K. Kempton

Jay Joslyn
HELPER: T. Duncan

A. Meyer
RIG: CME 750 ATV
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7.5
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12.5

15

839.4

S-1

S-2

S-3

3-5
7

(12)

3-3
5

(8)

2-3
6

(9)

18"

18"

18"

SILTY CLAY, low to medium plasticity, pale yellowish brown (10YR 6/
2) to light olive gray (5Y 6/1), trace FeO and black MnO, stiff.

7.0'

SILTY CLAY, light olive gray (5Y 6/1) mottled with dark yellowish
orange (10YR 6/6), high plasticity, trace black MnO and FeO, very
stiff.

As above except trace sand, hard.

cl

ch

ch

PPT= 1.5 tsf

PPT= 2.75 tsf

PPT= 4.0 tsf

Ameren Callaway PROJECT NO. 06-3624
LOG OF BORING NO. R-69

DATE STARTED: 3/22/07 DRILLING METHOD: Mud Rotary, 5' SPT 0.0-43.2'
Wireline Core, NQ Dual Tube 43.5-85.0'.

NOTES:
DATE COMPLETED: 3/27/07
FIELD GEOLOGIST: JLO
CHECKED BY: DHC/JLO
DRILLING CO.: Terracon DRILLER: K. Kempton HELPER: T. Duncan RIG: CME 750 ATV
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17.5

20

22.5

25

27.5

30

32.5

819.4

S-4

S-5

S-6

S-7

2-3
5

(8)

3-3
6

(9)

4-7
10

(17)

3-5
7

(12)

18"

18"

18"

18"

CLAY, trace silt, light olive gray (5Y 6/1) mottled with dark yellowish
orange (10YR 6/6), trace MnO, high plasticity, very stiff, trace sand.

CLAY, some sand, light olive gray (5Y 6/1), occasional mottle of dark
yellowish orange (10YR 6/6), high plasticity,  trace MnO and FeO.

27.0'

SANDY CLAY, dark yellowish orange (10YR 6/6), few mottles of light
olive gray (5Y 6/1), some MnO veins, trace limestone fragments,
medium to high plasticity.

SANDY CLAY, dark yellowish orange (10YR 6/6) mottled with light
olive gray (5Y 6/1), high plasticity, trace to some subrounded pebbles,
trace limestone, MnO and FeO.

ch

ch

ch

ch

PPT= 3.0 tsf

PPT= 3.5 tsf

PPT= >4.5 tsf

PPT= 3.5 tsf

Ameren Callaway PROJECT NO. 06-3624
LOG OF BORING NO. R-69

DATE STARTED: 3/22/07 DRILLING METHOD: Mud Rotary, 5' SPT 0.0-43.2'
Wireline Core, NQ Dual Tube 43.5-85.0'.

NOTES:
DATE COMPLETED: 3/27/07
FIELD GEOLOGIST: JLO
CHECKED BY: DHC/JLO
DRILLING CO.: Terracon DRILLER: K. Kempton HELPER: T. Duncan RIG: CME 750 ATV
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35

37.5

40

42.5

45

47.5

50

808.4

S-8

S-9

R-1

R-2

28-21
30

(51)

50/3
(50)

100%

(0%)

86%

(0%)

18"

3"

1.5'

4.3'

38.0'
38.0-55.0', GRAYDON CHERT CONGLOMERATE, chert fragments,
coarse gravel size, angular, very pale orange (10 YR 8/2), hard, does
not effervesce, and trace limestone fragments  coarse gravel size,
highly effervescent, in clay matrix, dusky red (5R 3/4) and pale
yellowish orange (10YR 8/6), soft, low plasticity, does not effervesce.

43.5-55.0', CHERT CONGLOMERATE, chert pebbles to cobbles,
hard, does not effervesce, very light gray (N8), grayish pink (5R 8/2)
and very pale orange (10YR 8/2), angular, pitted, occasional vugs,
discontinuous, abundant crinoid fossils, some iron staining, clay
matrix is soft, low to no plasticity, pale greenish yellow (10Y 8/2) to
yellowish gray (5Y 7/2) with occasional mottles of grayish red (5Y 4/2)
and very dusky red (10R 2/2), non-cohesive to thinly laminated.
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52.5

55

57.5

60

62.5

65

67.5

791.4

784.0

R-3

R-4

R-5

R-6

26%

(0%)

88%

(0%)

72%

(32%)

96%

(94%)

1.3'

4.4'

3.6'

4.8'

55.0'
55.0-62.4', BURLINGTON FORMATION - LIMESTONE, dark
yellowish orange (10YR 6/6), medium hard, moderate to strong
effervescence, closely to intensely fractured into cobble sized pieces
(subrounded to angular), few veins with calcite infilling, some clay
seams, yellowish gray (5Y 7/2) to moderate greenish yellow (10Y 7/
2), with angular coarse gravel-size chert fragments.

60.4-62.4', LIMESTONE, dark yellowish orange (10YR 6/6) with few
yellowish gray (5Y 7/2) clay seams, highly effervescent, abundant
brachiopod fossil casts infilled with calcite, slight weathering, massive
bedding, moderately soft, closely to intensely fractured from 61.6-
62.4', otherwise few hairline fractures.

62.4'
62.4-85.0', SNYDER CREEK FORMATION - CALCAREOUS
MUDSTONE, grayish orange (10YR 7/4) to dark yellowish orange
(10YR 6/ 6), soft to medium soft, highly effervescent, fresh to slight
weathering, massive bedding, few hairline healed fractures filled with
calcite, white (N9).
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70

72.5

75

77.5

80

82.5

85761.4

R-7

R-8

R-9

100%

(100%)

98%

(98%)

100%

(96%)

5.0'

4.9'

5.0'

Color change at 70.6-71.1' to yellowish gray (5Y 7/2).

Color change at 71.1' to grayish red (5Y 4/2) to very dark red (5R 2/
6).

Mottling of all above colors from 80.4-85.0'.

82.9-85.0', Slightly fractured, slickensides present on fracture
surfaces, iron stained.

BOTTOM OF BORING 85'
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0

2.5

5

7.5

10

12.5

15

839.7

S-1

S-2

S-3

4-5
6

(11)

4-5
7

(12)

3-5
6

(11)

18"

18"

18"

SILTY CLAY, light olive gray (5Y 6/1) mottled with dark yellowish
orange (10YR 6/6), low plasticity, trace FeO and mottles of dark
yellowish brown (10YR 4/2), stiff.

7.0'

SILTY CLAY, light olive gray (5Y 6/1) mottled with dark yellowish
orange (10YR 6/6), high plasticity, trace black MnO veins, trace FeO,
very stiff.

CLAY, trace silt and sand, light olive gray (5Y 6/1) mottled with dark
yellowish orange (10YR 6/6), trace black MnO, high plasticity, very
stiff.

cl

ch

ch

PPT= 2.0 tsf

PPT= 3.5 tsf

PPT= 3.5 tsf
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NOTES:
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FIELD GEOLOGIST: JLO
CHECKED BY: DHC/JLO
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17.5

20

22.5

25

27.5

30

32.5

818.5

817.8

S-4

S-5

S-6

S-7

3-4
7

(11)

3-4
5

(9)

3-4
5

(9)

4-7
10

(17)

18"

18"

18"

18"

CLAY, trace silt and sand, light olive gray (5Y 6/1) mottled with dark
yellowish orange (10YR 6/6), high plasticity, trace white (N9) clay.

As above except increasing sand and MnO with depth.

28.2'
CLAYEY SAND, dark yellowish orange (10YR 6/6), non-cohesive,
medium dense, poorly sorted, subangular to rounded, fine grained.28.9'
SANDY CLAY, dark yellowish orange (10YR 6/6), medium to high
plasticity, some MnO veins, trace FeO, stiff.

SANDY CLAY, dark yellowish orange (10YR 6/6), medium to high
plasticity, trace black MnO veins, coarse grained sand,  FeO and
limestone fragments, hard.

ch

ch

sc

ch

ch

PPT= 3.75 tsf

PPT= 3.0 tsf

PPT= 1.75 tsf

PPT= 4.5 tsf
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NOTES:
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FIELD GEOLOGIST: JLO
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DRILLING CO.: Terracon DRILLER: K. Kempton HELPER: T. Duncan RIG: CME 750 ATV
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35

37.5

40

42.5

45

47.5

50

805.2

802.7

S-8

S-9

R-1

R-2

6-9
17

(26)

50/6
(50)

69%

(0%)

62%

(0%)

15"

4"

0.9'

3.1'

As above except wet to saturated and fairly non-cohesive.

41.5'
41.5-64.5', GRAYDON CHERT CONGLOMERATE, white (N9) to very
pale orange (10YR 8/2) chert cobbles in grayish red (5R 4/2) to very
dark red (5R 2/6) clay matrix.

44.0'
44.0-64.5', CHERT CONGLOMERATE, cobble to boulder size chert
in a clay/mudstone matrix, chert is hard, white (N9) to light gray (N7),
highly fossiliferous (mostly crinoids),  pitted, angular fractures, matrix
is yellowish gray (5Y 5/1) to light gray (N7), no bedding visible, does
not effervesce.

Color change at 47.8' to grayish red (5Y 4/2).

Color change of mudstone at 50.1' to very dusky red (10R 2/2),
grayish yellow green (5GY 7/2) and moderate yellowish brown (10YR
5/4), matrix becoming more consolidated, soapstone texture, cobble-
size chert, pitted with abundant crinoid fossils.
Color change at 51.0' back to yellowish gray (5Y 8/1).

ch PPT= NM
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52.5

55

57.5

60

62.5

65

67.5

782.2

780.5

R-3

R-4

R-5

R-6

74%

(0%)

56%

(0%)

98%

(12%)

100%

(96%)

3.7'

2.8'

4.9'

5.0'

Chert is coarse gravel to cobble-size below 55.1'.

64.5'
64.5-66.2', BUSHBERG FORMATION - SANDSTONE, dusky yellow
green (5GY 5/2), light gray (N7), and moderate red (5R 5/4) near
basal contact, fine grained, well sorted, rounded quartz grains,
massive bedding, slight weathering,  some iron staining, closely
fractured, sharp upper and basal contacts. 66.2'
66.2-85.1', SNYDER CREEK FORMATION - LIMESTONE, dark
yellowish orange (10YR 6/6), abundant brachiopod fossil casts filled
with calcite, occasional discontinuous vugs, highly effervescent, very
thick bedding, fresh weathering, not fractured, medium hard, few
stylolites, few hairline fractures, non-fossiliferous below 68.5'.
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70

72.5

75

77.5

80

82.5

85

775.9

761.6

R-7

R-8

R-9

100%

(100%)

98%

(94%)

100%

(96%)

5.0'

4.9'

5.0'

70.8'
70.8-85.1', CALCAREOUS MUDSTONE, grayish orange (10YR 7/4)
to dark yellowish orange (10YR 6/6), medium soft, highly
effervescent, very thick bedding, fresh to slight weathering, few
hairline fractures infilled with calcite.

Color change at 76.8' to grayish red (5Y 4/2) and dusky red (5R 3/4).

BOTTOM OF BORING 85.1'
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0

2.5

5

7.5

10

12.5

15

836.0

828.5

S-1

S-2

S-3

S-4

S-5

S-6

2-4
7

(11)

2-3
5

(8)

2-3
4

(7)

2-3
4

(7)

2-3
6

(9)

2-3
6

(9)

17"

18"

18"

18"

18"

18"

SILTY CLAY, low plasticity, pale yellowish brown (10YR 6/2), little
mottling of dark yellowish orange (10YR 6/6), trace MnO, friable, stiff.

SILTY CLAY, pale yellowish brown (10YR 6/2) and light olive gray
(5Y 6/1) little mottling of dark yellowish orange (10YR 6/6), low
plasticity, friable, trace FeO and MnO, stiff.

SILTY CLAY, light olive gray (5Y 6/1) mottled with dark yellowish
orange (10YR 6/6), low plasticity, trace MnO, very stiff.

9.5'

SILTY CLAY, light olive gray (5Y 6/1) mottled with dark yellowish
orange (10YR 6/6), high plasticity, trace MnO, very stiff.

SILTY CLAY, light olive gray (5Y 6/1) mottled with dark yellowish
orange (10YR 6/6), increased mottling, trace fine grained sand, trace
MnO, very stiff.

SILTY CLAY, little sand, light olive gray (5Y 6/1), little mottling of dark
yellowish orange (10YR 6/6), high plasticity, little MnO, very stiff.

17.0'

cl

cl

cl

ch

ch

ch

PPT= 1.5 tsf

PPT= 1.0 tsf

PPT= 2.5 tsf

PPT= 3.0 tsf

PPT= 3.0 tsf

PPT= 3.0 tsf
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NOTES:
DATE COMPLETED: 4/12/07
FIELD GEOLOGIST: JLO
CHECKED BY: DHC/JLO
DRILLING CO.: Terracon DRILLER: K.Kempton HELPER: T. Duncan RIG: CME 750 ATV
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17.5

20

22.5

25

27.5

30

32.5

822.2

821.0

818.5

811.9

S-7

S-8

S-9

S-10

S-11

S-12

S-13

R-1

3-6
8

(14)

4-9
15

(24)

8-8
8

(16)

4-5
8

(13)

3-4
6

(10)

3-6
8

(14)

4-9
50/2
(59)

100%

(0%)

18"

18"

18"

18"

18"

18"

13"

1.4'

SAND, very light gray (N8) to dark yellowish orange (10YR 6/6), non-
cohesive, medium dense, fine grained, poorly sorted, angular to
rounded grains.

Same as above.

23.25'
SANDY CLAY, medium to high plasticity, light olive gray (5Y 6/1)
mottled with dark yellowish orange (10YR 6/6), silty, does not
effervesce, very stiff.

24.5'

SILTY CLAY, little sand, dark yellowish orange (10YR 6/6) mottled
with light olive gray (5Y 6/1), high plasticity, few subangular pebbles,
little MnO, very stiff.

27.0'

SILTY CLAY, medium plasticity, light olive gray (5Y 6/1) mottled with
dark yellowish orange (10YR 6/6), little MnO, very stiff.

SILTY CLAY, dark yellowish orange (10YR 6/6) occasional mottling of
light olive gray (5Y 6/1), some fine to medium grained sand, little
limestone (fine grained, highly effervescent), little MnO, very stiff.

As above except hard.

33.6'
33.6-60.0' GRAYDON CHERT CONGLOMERATE, 95% mudstone,
5% chert, mudstone is sandy, with variegated colors, very pale
orange (10YR 8/2), grayish orange (10YR 7/4), moderate red (5R 4/

sw

sw

ch

ch

cl

cl

ch

PPT= NA

PPT= NA

PPT= 4.0 tsf

PPT= 3.0 tsf

PPT= 2.5 tsf

PPT= 3.5 tsf

PPT= 4.5 tsf
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NOTES:
DATE COMPLETED: 4/12/07
FIELD GEOLOGIST: JLO
CHECKED BY: DHC/JLO
DRILLING CO.: Terracon DRILLER: K.Kempton HELPER: T. Duncan RIG: CME 750 ATV

E
LE

V
A

TI
O

N
(F

E
E

T 
M

S
L)

D
E

P
TH

(F
E

E
T)

S
A

M
P

LE
 N

O
.

O
R

 R
U

N
 N

O
.

B
LO

W
S

/6
" &

 (N
)

O
R

 %
R

E
C

 &
 (%

R
Q

D
)

R
E

C
O

V
E

R
Y

 (I
N

 O
R

 F
T)

P
R

O
FI

LE

DESCRIPTION

COORDINATES
N 1067899.256      E 1844269.486

SURFACE EL: 845.46

U
S

C
S

 S
Y

M
B

O
L

REMARKS

BORING NO. P-6
SHEET 2 OF 6



35

37.5

40

42.5

45

47.5

50

R-2

R-3

R-4

100%

(0%)

96%

(0%)

94%

(0%)

5.0'

4.8'

4.7'

6), dusky red (5R 3/4), yellowish gray (5Y 7/2), grayish purple (5P 4/
2), and blackish red (5R 2/2), soft, massive, intense weathering, does
not effervesce, little iron staining, few chert clasts, chert is very pale
orange (10YR 8/2) to yellowish gray (5Y 8/1), hard, fossiliferous
(mainly crinoid stems), does not effervesce.

Color changes to dark reddish brown (10R 3/4) and very pale orange
(10YR 8/2) and pale yellowish orange (10YR 8/6) at 40.0'.

30% chert and 70% mudstone below 41.7'.

80% chert 20% mudstone below 45.0'.

Ameren Callaway PROJECT NO. 06-3624
LOG OF BORING NO. P-6

DATE STARTED: 4/10/07 DRILLING METHOD: Mud Rotary, 5' SPT 0.0-33.6'
Wireline Core, NQ Dual Tube 33.6-100.0'.

NOTES:
DATE COMPLETED: 4/12/07
FIELD GEOLOGIST: JLO
CHECKED BY: DHC/JLO
DRILLING CO.: Terracon DRILLER: K.Kempton HELPER: T. Duncan RIG: CME 750 ATV

E
LE

V
A

TI
O

N
(F

E
E

T 
M

S
L)

D
E

P
TH

(F
E

E
T)

S
A

M
P

LE
 N

O
.

O
R

 R
U

N
 N

O
.

B
LO

W
S

/6
" &

 (N
)

O
R

 %
R

E
C

 &
 (%

R
Q

D
)

R
E

C
O

V
E

R
Y

 (I
N

 O
R

 F
T)

P
R

O
FI

LE

DESCRIPTION

COORDINATES
N 1067899.256      E 1844269.486

SURFACE EL: 845.46

U
S

C
S

 S
Y

M
B

O
L

REMARKS

BORING NO. P-6
SHEET 3 OF 6



52.5

55

57.5

60

62.5

65

67.5

785.5

R-5

R-6

R-7

R-8

88%

(0%)

24%

(0%)

100%

(10%)

96%

(46%)

4.4'

1.2'

5.0'

4.8'

60.0'
60.0-76.8', BURLINGTON FORMATION - LIMESTONE, very light
gray (N8) to light brownish gray (5YR 6/1), limestone is highly
effervescent, medium hard, in a claystone/mudstone matrix (clast
supported), intensely weathered, coarse gravel to cobble sized clasts,
massive bedding, occasional chert cobbles as described above,
matrix is grayish yellow green (5GY 7/2), soft, slightly effervescent.

Predominately limestone below 66.0', medium grained, with few
grayish yellow green (5GY 7/2) clay seams (45° to bedding plane),
few stylolites.

Ameren Callaway PROJECT NO. 06-3624
LOG OF BORING NO. P-6

DATE STARTED: 4/10/07 DRILLING METHOD: Mud Rotary, 5' SPT 0.0-33.6'
Wireline Core, NQ Dual Tube 33.6-100.0'.

NOTES:
DATE COMPLETED: 4/12/07
FIELD GEOLOGIST: JLO
CHECKED BY: DHC/JLO
DRILLING CO.: Terracon DRILLER: K.Kempton HELPER: T. Duncan RIG: CME 750 ATV
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70

72.5

75

77.5

80

82.5

85

768.7

767.2

764.4

R-9

R-10

R-11

98%

(94%)

100%

(100%)

100%

(78%)

4.9'

5.0'

5.0'

71.9-76.8', LIMESTONE, dark yellowish orange (10YR 6/6), medium
hard, massive bedding, moderate effervescence, no visible fossils,
slight weathering, few fractures (45° to bedding plane), infilled with
dark yellowish orange (10YR 6/6) clay.

76.8'
76.8-78.3' BUSHBERG FORMATION - SANDSTONE, fine to medium
to grained, yellowish gray (5Y 7/2), very pale orange (10YR 8/2), and
grayish green (5G 5/2), medium hard to hard, does not effervesce,
some iron staining, massive bedding, slight weathering, few fractures
(parallel to bedding plane). 78.3'
78.3-100.0', SNYDER CREEK FORMATION - LIMESTONE, dark
yellowish orange (10YR 6/6), medium hard, massive bedding, slight
weathering, moderate to high effervescence, few fractures, infilled
with moderate yellow (5Y 7/6), soft, clay, some limonite, some
brachiopod fossil casts.
Sandy lenses at 80.3'-80.5' and 80.9'.

81.1'
81.1-100.0', CALCAREOUS MUDSTONE, dark yellowish orange
(10YR 6/6), massive bedding, fresh, few healed fractures (black
dendritic MnO on fractures), moderate effervescence.

Color change at 85.0' to grayish orange (10YR 7/4) to dark yellowish
orange (10YR 6/6), little limonite.

Gradational contact 71.8-71.9'.

Abundant limonite from 76.0'-76.8'.

Ameren Callaway PROJECT NO. 06-3624
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Wireline Core, NQ Dual Tube 33.6-100.0'.

NOTES:
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87.5

90

92.5

95

97.5

100

102.5

745.5

R-12

R-13

R-14

100%

(90%)

100%

(92%)

98%

(92%)

5.0'

5.0'

4.9'

Intensely fractured from 87.8-88.1', few fractures infilled with calcite.
Color change at 88.2' to dusky red (5R 3/4), blackish red (5R 2/2) and
very dark red (5R 2/6) with occasional mottling of dark yellowish
orange (10YR 6/6), softer than above mudstone, moderate to high
effervesence.

Color change at 94.6' to yellowish gray (5Y 7/2), moderate olive
brown (5Y 4/4) and pale olive (10Y 6/2).
Moderately to intensely fractured 95.3-96.0' then only a few fractures.

Becoming sandy below 97.2', color change at to pale olive (10Y 6/2),
moderate yellowish brown (10YR 5/4), dark reddish brown (10R 3/4)
and dusky yellow (5Y 6/4), (dusky yellow areas are moderately hard
and slightly effervescent,  all other parts of sample are medium soft).

BOTTOM OF BORING 100'

Ameren Callaway PROJECT NO. 06-3624
LOG OF BORING NO. P-6

DATE STARTED: 4/10/07 DRILLING METHOD: Mud Rotary, 5' SPT 0.0-33.6'
Wireline Core, NQ Dual Tube 33.6-100.0'.

NOTES:
DATE COMPLETED: 4/12/07
FIELD GEOLOGIST: JLO
CHECKED BY: DHC/JLO
DRILLING CO.: Terracon DRILLER: K.Kempton HELPER: T. Duncan RIG: CME 750 ATV
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0

2.5

5

7.5

10

12.5

15

838.6

S-1

S-2

S-3

S-4

S-5

S-6

5-6
7

(13)

3-3
5

(8)

3-6
9

(15)

3-4
5

(9)

3-3
6

(9)

3-4
5

(9)

18"

17"

18"

18"

18"

18"

SILTY CLAY, dark yellowish brown (10YR 4/2) to moderate yellowish
brown (10YR 5/4), very stiff, low plasticity, friable, some FeO staining.

SILTY CLAY, light olive gray (5Y 6/1) mottled with dark yellowish
orange (10YR 6/6), very stiff, medium plasticity, trace black MnO
veins.

7.0'

SILTY CLAY, light olive gray (5Y 6/1) mottled with dark yellowish
orange (10YR 6/6), very stiff, high plasticity, trace MnO.

As above with occasional dark yellowish orange (10YR 6/6) mottling.

SILTY CLAY, light olive gray (5Y 6/1), very stiff to hard, high plasticity,
little MnO.

As above with dark yellowish orange (10YR 6/6) mottling, very stiff.

cl

cl

ch

ch

ch

ch

PPT= 3.0 tsf

PPT= 3.0 tsf

PPT= 3.5 tsf

PPT= 3.0 tsf

PPT= 3.0 to 4.5 tsf

PPT= 3.0 tsf

Ameren Callaway PROJECT NO. 06-3624
LOG OF BORING NO. P-10

DATE STARTED: 4/12/07 DRILLING METHOD: Mud Rotary, 5' SPT 0.0-39.0'
Wireline Core, NQ Dual Tube 39.0-100.2'.

NOTES:
DATE COMPLETED: 4/17/07
FIELD GEOLOGIST: JLO
CHECKED BY: DHC/JLO
DRILLING CO.: Terracon DRILLER: K. Kempton HELPER: T. Duncan RIG: CME 750 ATV
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17.5

20

22.5

25

27.5

30

32.5

826.1

823.6

821.1

812.6
812.1

S-7

S-8

S-9

S-10

S-11

S-12

S-13

3-3
4

(7)

3-4
5

(9)

2-3
6

(9)

4-5
7

(12)

4-5
9

(14)

4-6
9

(15)

4-9
19

(28)

18"

18"

18"

18"

18"

18"

18"

As above with increased mottling and MnO.

19.5'

SILTY CLAY, light olive gray (5Y 6/1) mottled with dark yellowish
orange (10YR 6/6), stiff to very stiff, low plasticity, with sand.

22.0'

CLAYEY SAND, dark yellowish orange (10YR 6/6), fine to medium
grained, poorly sorted, angular to rounded, trace silt.

24.5'

SILTY CLAY, some sand, dark yellowish orange (10YR 6/6) mottled
with light olive gray (5Y 6/1), high plasticity, little MnO, trace
subrounded pebbles, very stiff.

As above with few fine grained limestone fragments, highly
effervescent.

As above except hard, with little sand, some MnO, few fine grained
limestone fragments and subrounded pebbles.

33.0'
CLAYEY SAND, light olive gray (5Y 6/1) and grayish orange (10YR 7/
4). 33.5'

SILTY CLAY, dark yellowish orange (10YR 6/6), hard, some MnO,
some coarse gravel-size,chert fragments, few limestone fragments.

ch

cl

sc

ch

ch

ch

ch

sc

ch

PPT= 3.5 tsf

PPT= 1.5 to 3.5 tsf

PPT= 0.5 to 4.5 tsf

PPT= 3.5 tsf

PPT= 4.0 tsf

PPT= 4.5 tsf

PPT= 0.5 to 4.5 tsf

PPT= 4.5  tsf

Ameren Callaway PROJECT NO. 06-3624
LOG OF BORING NO. P-10

DATE STARTED: 4/12/07 DRILLING METHOD: Mud Rotary, 5' SPT 0.0-39.0'
Wireline Core, NQ Dual Tube 39.0-100.2'.

NOTES:
DATE COMPLETED: 4/17/07
FIELD GEOLOGIST: JLO
CHECKED BY: DHC/JLO
DRILLING CO.: Terracon DRILLER: K. Kempton HELPER: T. Duncan RIG: CME 750 ATV
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35

37.5

40

42.5

45

47.5

50

810.6

808.1

S-14

S-15

R-1

R-2

R-3

13-14
20

(34)

16-37
50/6
(87)

67%

(0%)

28%

(0%)

100%

(0%)

18"

16"

0.8'

1.4'

5.0'

35.0'
34.0-66.4', GRAYDON CHERT CONGLOMERATE, clay, very pale
orange (10YR 8/2) and grayish red (5R 4/2), low to no plasticity, trace
sand, soft, intensely weathered to decomposed mudstone, massive
bedding, does not effervesce.

37.5'
37.5-45.8', CHERT CONGLOMERATE, 99% chert (matrix probably
washed away during coring), very pale orange (10YR 8/2) to very light
gray (N8), hard, angular, coarse gravel to cobble-size pieces,
abundant crinoid stems, iron staining at fractures.

45.8-60.2' CHERT CONGLOMERATE, 75% chert, 25% matrix (clast
supported), chert color change to dark reddish brown (10R 3/4),
moderate orange pink (10R 7/4) and very pale orange (10YR 8/2),
fine gravel to cobble size, pitted, abundant crinoid stems, some FeO
staining, Matrix is mudstone/clay, moderate yellow (5Y 7/6) and
yellowish gray (5Y 7/2), soft, does not effervesce.

Color change of chert at 51.3' back to very pale orange (10YR 8/2)
and very light gray (N8), matrix has soapstone texture along fracture

Ameren Callaway PROJECT NO. 06-3624
LOG OF BORING NO. P-10

DATE STARTED: 4/12/07 DRILLING METHOD: Mud Rotary, 5' SPT 0.0-39.0'
Wireline Core, NQ Dual Tube 39.0-100.2'.

NOTES:
DATE COMPLETED: 4/17/07
FIELD GEOLOGIST: JLO
CHECKED BY: DHC/JLO
DRILLING CO.: Terracon DRILLER: K. Kempton HELPER: T. Duncan RIG: CME 750 ATV
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52.5

55

57.5

60

62.5

65

67.5

780.4

779.2

R-4

R-5

R-6

R-7

62%

(0%)

86%

(0%)

44%

(0%)

68%

(36%)

3.1'

4.3'

2.2'

3.4'

plane.

Iron stained from 56.3-58.0'.

60.2-65.2', CHERT CONGLOMERATE, 95% matrix, grayish green
(10GY 5/2), yellowish gray (5Y 7/2) and occasional grayish red (5Y 4/
2), with fine to coarse gravel-size chert fragments.

65.2'
65.2-66.4', Chert and limestone fragments.

66.4'
66.4-68.2', BURLINGTON FORMATION - LIMESTONE, light gray
(N7) to light olive gray (5Y 6/1), medium to coarse grained, medium
hard, massive bedding, fresh to slight weathering, highly effervescent,
few stylolites, vug filled with grayish yellow green (5GY 7/2) clay.

68.2-74.6', LIMESTONE, dark yellowish orange (10YR 6/6), medium
hard, highly effervescent, fine to medium grained, massive bedding,
slight to moderate weathering, fractures filled with either calcite or
grayish yellow clay (5GY 7/2).

Red mud in circulation but not in
sample.

Clay, grayish red (5R 4/2) to blackish
red (5R 2/2) at contact at 68.2'.

Ameren Callaway PROJECT NO. 06-3624
LOG OF BORING NO. P-10

DATE STARTED: 4/12/07 DRILLING METHOD: Mud Rotary, 5' SPT 0.0-39.0'
Wireline Core, NQ Dual Tube 39.0-100.2'.

NOTES:
DATE COMPLETED: 4/17/07
FIELD GEOLOGIST: JLO
CHECKED BY: DHC/JLO
DRILLING CO.: Terracon DRILLER: K. Kempton HELPER: T. Duncan RIG: CME 750 ATV
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70

72.5

75

77.5

80

82.5

85

771.2
771.0

769.7

765.4

R-8

R-9

R-10

100%

(90%)

100%

(96%)

100%

(100%)

5.0'

5.0'

5.0'

74.4'
Sandy limestone 74.4-74.6' 74.6'

74.6-75.9', BUSHBERG FORMATION - SANDSTONE, fine grained,
poorly sorted, subangular to rounded grains, slightly effervescent,
dark greenish yellow (10Y 6/6), grayish orange (10YR 7/4), dark
yellowish orange (10YR 6/6), dark reddish brown (10R 3/4), and light
gray (N7), in distinct bands, massive bedding, fresh to slight
weathering, little iron staining.

75.9'

75.9-100.2' SNYDER CREEK FORMATION - LIMESTONE, dark
yellowish orange (10YR 6/6), medium hard, slight to moderate
effervesence on fresh sample, abundant brachiopod fossil casts,
fresh to slightly weathered, few hairline fractures (most breaks
mechanical).

Gradational contact between limestone and mudstone from 79.6-
80.2'. 80.2'
80.2-85.7' CALCAREOUS MUDSTONE, dark yellowish orange (10YR
6/6) to grayish orange (10YR 7/4), moderate soft to moderately hard,
moderate to high effervesence, massive bedding, fresh to slight
weathering, few fractures approximately parallel to bedding plane,
few vugs (discontinuous), filled with calcite (possible twinned), trace
limonite.

Clay seam 82.8-82.9'.

85.7-99.6', CALCAREOUS MUDSTONE, as above except color
change to grayish red (5R 4/2), blackish red (5R 2/2) and very dark
red (5R 2/6), mottled with moderate yellow (5Y 7/6) and dark
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NOTES:
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FIELD GEOLOGIST: JLO
CHECKED BY: DHC/JLO
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87.5

90

92.5

95

97.5

100

102.5

745.4

R-11

R-12

R-13

98%

(90%)

100%

(92%)

100%

(90%)

4.9'

5.0'

5.0'

yellowish orange (10YR 6/6), slightly sandy, few fractures 20° to
bedding, slickensides on fracture surfaces.

Flow structures 91.6-91.7'.

Moderately to intensely fractured 98.8-100.2', all fractures healed.

99.6-100.2', CALCAREOUS MUDSTONE, As above with rip-up clasts
of limestone (Callaway Formation?).

BOTTOM OF BORING 100.2'

All breaks mechanical 90.2-95.2'.

Ameren Callaway PROJECT NO. 06-3624
LOG OF BORING NO. P-10

DATE STARTED: 4/12/07 DRILLING METHOD: Mud Rotary, 5' SPT 0.0-39.0'
Wireline Core, NQ Dual Tube 39.0-100.2'.

NOTES:
DATE COMPLETED: 4/17/07
FIELD GEOLOGIST: JLO
CHECKED BY: DHC/JLO
DRILLING CO.: Terracon DRILLER: K. Kempton HELPER: T. Duncan RIG: CME 750 ATV
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DESCRIPTION

COORDINATES
N 1067946.676      E 1844318.760

SURFACE EL: 845.62
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BORING NO. P-10
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