v
4168 West Kearney Strest
Springfield, Missouri 65803

PALMERTON & PARRISH, INC.

Civil, Geotechnical & Materials Engineers
Testing Laboratories & Environmental Services

3500 East 13th Street

{417) 864-6000 ph

CLIENT:
PROJECT:
PROJECT LOCATION:

- GEOTECHNICAL BORING LOG

RADMACHER BROTHERS EXCAVATING COMPANY, INC.

BORING LOCATION:

o
fin, Missouri 64801
0 25@’4"" .
LL/«.#’)}{ g A {417) 624-2005 ph
2 / B2

SHEET: 1

OF

/3

381 NW AA HIGHWAY PROJECT

DATE DRILLED:

08-18-2011

KINGSVILLE, MISSOURI

PPi NO:

204500

DRILL RIG:

2010 CME-550X_ DRILL CREW: MR/DCURL

DEPTH (FT.)

COMPLETION DEPTH 52.9 FT.

DRILLING METHOD 4.5" CFA

ROCK CORE DIAMETER 3.0 IN.

SURFACE ELEVATION _ APPROX. 1010.0 FT.

-

woz).'®

SPT

STRATA SYMBOL

SPLIT SPOQN

N-VALUE

SHELBY TUBE

PENETROMETER (TSF)

1 2 3 4

A SHEAR STRENGTH FROM INDICATED TEST (KSF)

5

S

20 40 60

O NATURAL DRY DENSITY (PCF)
80

100

HQ ROCK CORE

] MOISTURE CONTENT (%}
PLASTIC LIMIT (PL)
@ SPT N-VYALUE (BLOWS/FT.)

——  LIQUID LIMIT (LL)

(=

GRASS COVERED TOPSOIL (12"}

PR
R

MOIST & FIRM BROWN LEAN CLAY

MOIST & FIRM BROWN GRAY LEAN TO FAT CLAY

WEATHERED LIMESTONE

NN

WINTERSET LIMESTCONE MEMEER; LIMESTONE, LIGHY

12

GRAY, MEDIUM TC COARSE CRYSTALLINE,
NUMERCUS LIGHT BROWN CLAY OR SHALE LAYERS
BETWEEN LIMESTONE BEDS TYPICALLY WASHED

ouT
-RUN 1: 107" TQ 121"
REC: 83% RQD: 31%

-RUN 2: 12'11" TO 17'41"
REC: 100% RQD: 56%

= A

_.______.‘____l_

W N HE

L

SHALE, LIGHT BROWN & GRAY W/ 10% LIMESTONE
GRAVEL & SAND, REACTION W/ ACID WHERE
LIMESTONE PRESENT

20

-RUN 3: 17°11" TO 221"
REC: 92% RQD: 46%
LIMESTONE, LIGHT GRAY, MEDIUM TC CCARSE
CRYSTALLINE, NUMEROUS LIGHT BROWN CLAY OR

SHALE LAYERS BETWEEN LIMESTONE BEDS
TYPICALLY WASHED OUT

:

STARK SHALE MEMBER; SHALE & CLAY, DARK GRAY,
CALCAREQOUS, SOME CLAY WASHED AWAY

SHALE, GRAY, CALCAREOUS

SHALE, BLACK, NON-CALCAREQUS, W/ TRACE OF
PYRITE
-RUN 4:22'11" TO 27'11"
REC: 100% RQD: 46%

GALESBURG SHALE; SHALE, DARK GRAY, W/

LIMESTONE CLASTS & LAMINATIONS

1 0

30 4 30

GROUNDWATER LEVEL OBSERVATIONS

NOTES |

DURING DRILLING
AT COMPLETION
AFTER

HRS.

FT.
FT.
FT.

APPROXIMATE ELEVATION OF TOP OF LIMESTONE = [001.0




4168 West Kearney Strest
Springfield, Missouri 65803

PALMERTON & PARRISH, INC.

(417) B64-6000 ph

Civil, Geotechnical & Materials Engineers
Testing Laboratories & Environmental Services

GEOTECHNICAL BORING LOG

3500 East 13th Street
Joplin, Missouri 64801
(417) 624-2005 ph

BORING LOCATION: 2
CLIENT: RADMACHER BROTHERS EXCAVATING COMPANY, INC. SHEET: 2 OF 2
PROJECT: 381 NW AA RIGHWAY PROJECT DATE DRILLED: 08-18-2011
PROJECT LOCATION: KINGSVILLE, MISSOURI PPI NO: 204500 DRILL RIG: 2010 CME-550X  DRILL CREW: MR/DCURL
SPT T
COMPLETION DEPTH 52,9 el 5 A SHEAR STRENGTH FROM INDICATED TEST (KSF)
1 © w £ W 1 P 3 4 g
- " @ o « ‘ i ’ '
tL | DRILLING METHOD 45" CFA g ) w 12| W |8 O NATURAL DRY DENSITY (PCF)
= e =
T o | 3 |- Wi 20 40 60 80 100
= { ROCK CORE DIAMETER 3.0 N < |y 2 [0l 2 (S - y - =
% 5 H > ld § |§] T MOISTURE CONTENT (%)
O | SURFACE ELEVATION _ APPROX. 1010.0 Fr.l & & 2 (& & Gl PLASTIC LIMIT (PL) +———  LIQUID LIMIT (LL)
U o B @ z ® SPT N-VALUE (BLOWS/FT.)
\ozt, o 10 0 30 40 50
SHALE, DARK GRAY N
28 -RUN 5: 271" TO 32'11" T T
REC: 99% RQD:60% L B
BETHANY FALLS [ IMESTONE MEMBER: SHALE & : D
CLAY, LIGHT GRAY, W/ SOME DARK GRAY SHALE |— D D
LAMINATIONS L o
l;UMESTONE CLASTS IN SHALE FROM 29.2' TO 29.8' [ P .
— ] LIMESTONE, LIGHT GRAY, FINE TQ MEDIUM T D DI
L 32 CRYSTALLINE, VUGGY Euas L Dl
— — -RUN & 3211° TO 371" e ;
REC: 100% RQD: 100% ; . :
36 i — :
LIMESTONE, LIGHT GRAY, FINE TO MEDIUM TN = :
CRYSTALLINE, TRACE SMALL CHERT NODULES & . ;
DARK GRAY SHALE FILLING FRACTURES L :
-RUN 7: 37'11" TO 42't1" D :
REC: 100% RQD: 88% i :
}\ 40 7 R [N !
.\ TTT T i i i
——‘ fmnrm D -:
-RUN 8: 42'14* TO 47'11" AR e ;
REG: 100% RQD: 80% i D :
44 T :
e s :
oo ©o- :
o D :
48 oA M 5
-RUN 9: 47'11" TQ 521" e :E E
REC: 97% RQD: 89% . L :
— - IHUSHPUCKNEY SHALE MEMBER; SHALE, DARK GRAY J-—— D :
TRACE PYRITE . o :
52 {-SMALL LIMESTONE CLASTS IN SHALE FROM 50.7' TO i :
50.9' — i i
DISCONTINUED DRILLING IN SHALE @ 52'11" B :

GROUNDWATER LEVEE OBSERVATIONS NOTES |

DURING DRILLING FT.
AT COMPLETION FT.
AFTER HRS. FT.

APPROXIMATE ELEVATION OF TOP OF LIMESTONE = 1001.0




'PALMERTON & PARRISH, INC.

4168 West Kearnsy Strest Civil, Geotechnical & Materials Engineers 3500 East 13th Streel
Springfield, Missouri 65803 Testing Laboratories & Environmental Services Joplin, Missousi 64801
(417) 864-6000 ph ‘ (417) 624-2005 ph
GEOTECHNICAL BORINGLOG  _ oo\ ocaion: s Jg-3
CLIENT: RADMACHER BROTHERS EXCAVATING COMPANY, INC. SHEET: 1 OF 2
PROJECT: 381 NW AA HIGHWAY PROJECT DATE DRILLED: 08-22-2011
PROJECT LOCATION: KINGSVILLE, MISSQURI PPI NO: 204500 DRILL RIG: 2010 CME-550X DRILL CREW: MR/DCURL
SPT o
COMPLETION DEPTH 37.9 T 6 g " A SH%EAR STRENGTH FI'\;’OM INDl(:‘lATED TE5ST {KSF})
Py [AT] 2 h ¢ .
: " o oo
L | PRILLING METHOD 4.5" GFA s 5 w P o 8 C NATURAL DRY DENSITY (PCF)
T I o = U I U 20 40 B0 80 100
E | ROCK CORE DIAMETER 3.0 iNE < | 2 [B 2 t ' + . ’
& E = > |gdl © |§ O MOISTURE CONTENT (%)
a SURFACE ELEVATION APPROX. 980 FT.] & z = }, m % PLASTIC LIMIT (PL} 4 LIQUID LIMIT (LL)
25 w @ z @ SPTN-VALUE (BLOWS/FT.)
471 o 10 20 30 40 50
0 GRASS COVERED TOPSOIL. (") v N
MOIST & FIRM BROWN LEAN CLAY
MOIST & FIRM BROWN TAN FAT CLAY
- 4 WEATHERED LIMESTONE

BETHANY FALLS LIMESTONE MEMBER; LIMESTONE,
LIGHT & DARK GRAY MOTTLED, MEDIUM

CRYSTALLINE, NUMERQUS LIGHT BROWN CLAY OR
SHALE LAYERS BETWEEN LIMESTONE BEDS
TYPICALLY WASHED QUT
-RUN 1: 410" TO 711"

8 REC: 80% RQD: 26%
-RUN 2: 714" TO 12'11"

REC: 24% RQD: 30%

-RUN 3: 12'11" TO 171"
REC: 89% RQD; 84%

HUSHPUCKNEY SHALE MEMBER; SHALE, LIGHT GRAY)|

GRADING TO GRAY & DARK GRAY W/ DEPTH, s
CALCAREQUS HH o

-RUN 4: 17'11" TO 22"11" o

REC: 88% RQD: 43%

- 20 -
SHALE, BLACK, NON-CALCAREOUS
-RUN 5: 221" TO 271" S ]
REC: 82% RQD: 54%
- 24 SHALE, DARK GRAY, GALCAREOUS

MIDDLE CREEK LIMESTONE MEMBER; LIMESTONE,

GRAY, ARGILLACEOUS
SHALE, GRAY TO DARK GRAY, CALCARECUS

GROUNDWATER LEVEL OBSERVATIONS] NOTES |
DURING DRILLING FT.

AT COMPLETION FT.
AFTER HRS. FT.

APPROXIMATE ELEVATION OF TOP OF LIMESTONE = 976.3




PALMERTON & PARRISH, INC.

4168 West Kearney Street Civil, Geotechnical & Materials Engineers 3500 East 13th Street
Springfield, Missouri 65803 Testing Laboratories & Environmental Services Joptin, Missouri 64801
{417) B64-6000 ph (417) 624-2005 ph
GEOTECHNICAL BORING LOG BORING LOCATION: 5
CLIENT: RADMACHER BROTHERS EXCAVATING COMPANY, INC. SHEET: 2 OF 2
PROJECT: 381 NW AA HIGHWAY PROJECT DATE PRILLED; 08-22-2011
PROJECT LOCATION; KINGSVILLE, MISSOURI PPI NO; 204500 DRILLRIG: 2010 CME-550X DRILL CREW: MR/DCURL
SPT ™
COMPLETION DEPTH 37.0 FT. 3 N TaY SHFAR STRENGTH FRéOM INDI%ATED TESST (KSF)
— w) >~ ¥ H F i :
P [va] [3a] r
E DRILLING METHOD 4.5' CFA 2 g w |2 & © NATURAL DRY DENSITY (PCF)
T ) o 9 > bW 20 40 80 80 100
F | ROCK CORE DIAMETER 0 N | < o ' N y y -
o 2 b £ I3 8 |9 O MOISTURE CONTENT (%)
O | SURFACE ELEVATION APPROX. 980 Fr.l E |5 2 |6 & < PLASTIC LIMIT (PL) +———  LIQUID LIMIT (LL)
27 a5 w |9 & ® SPTN-VALUE (BLOWS/FT.)
aA77. o 10 20 30 40 50
28 - -RUN 6: 27'11" TO 321"
REC: 99% RQD: 37%
L 32 SHALE, DARK GRAY, CALCAREOUS, W/ 20%
LIMESTONE, DARK GRAY, HARD, IN FINE GRAVEL
il SIZE CLASTS
SHALE, DARK GRAY, CALCAREOUS
-RUN 7:32'11" TO 37'11"
REC: 98% RQD: 47%
36 1 -SLICKENSIDE @ 360"
DISCONTINUED DRILLING IN SHALE @ 37'11"
40
b 44 4
48
L 52 4
IGROUNDWATER LEVEL OBSERVATIONS[ NOTES
APPROXIMATE ELEVATION OF TOP OF LIMESTONE = §76.3
DURING DRILLING FT.
AT COMPLETION FT.
AFTER HRS. FT.




PALMERTON & PARRISH, INC.

4168 West Keamney Street Civil, Geotechnical & Materials Engineers 3500 East 13th Street
Springfield, Missouri 65803 Testing Laboratories & Environmental Services Joplin, Missouri 64801
(417) 864-6000 ph (417) 624-2005 ph
GEOTECHNICAL BORING LOG o\ ocaTion: s BlM
CLIENT: RADMACHER BROTHERS EXCAVATING COMPANY, INC. SHEET: 1 OF 2 ‘
PROJECT: 381 NW AA HIGHWAY PROJECT DATE DRILLED: 08-23-2011
PROJECT LOCATION: KINGSVILLE, MISSOURI PPI NC: 204500 DRILLRIG: 2010 CME-550X DRILL CREW: MRMCURL
SPT i
COMPLETION DEPTH 28 FT| g G | A SH1EAR STRENGTH F%OM INDI%ATED TESST (KSF)
(11 & ; Y
- 0 o m 14 e ) : ) )
I;_' DRILLING METHOD 45" CFA s 2 w [P S O NATURAL DRY DENSITY (PCF)
£ o 9 2 b |x 20 40 60 80 100
= | ROCK CORE DIAMETER 3.0 N < Jai|l £ (B8 2 |8 ‘ X - -
o 5 e S @ @ |§ O MOISTURE CONTENT (%)
0O | SURFACE ELEVATION _ APPROX. 885.0 Frl E & 2 & O o PLASTIC LIMIT (PL} ———  LIQUID LIMIT (LL)
4 O & @ SPT N-VALUE (BLOWS/FT.)
qq (‘1 a 10 0 30 40 50
GRAVEL ROAD (6" NIs R R
MOIST & STIFF BROWN LEAN CLAY /
7
MOIST & FIRM TO STIFF RED BROWN FAT CLAY /
4 /
- '/ B
WEATHERED LIMESTONE 10

BETHANY FALLS LIMESTONE; LIMESTONE, GRAY & [oT
BROWN, VUGGY, WEATHERED, BROWN CLAY FILLINGE=rrr
—— SOME VUGS T
-RUN 1: 88" TD 130" =
REC: 100% RQD: 68% T

LIMESTONE, LIGHT GRAY & DARK GRAY MOTTLED, =
- 12 { FINE TO MEDIUM CRYSTALLINE, NUMEROUS LIGHT formr
BROWN CLAY OR SHALE LAYERS BETWEEN :

LIMESTOME BEDS, TYPICALLY WASHED OUT T

-RUN 2; 13'0" TO 18'0" T
REC: 100% RQD: 83%
16 J -
] -RUN 3: 180" TO 230" T T
REC: 100% RQD: 62% [F T
20 ‘{ Ti1T T . b

-RUN 4: 230" TO 280"
REC: 92% RQD: 70%
24 [~ LuSHPUCKNEY SHALE MEMBER; CLAY OR
L WEATHERED SHALE, BROWN, SOFT
SHALE. GRAY & DARK GRAY, CALCAREOUS

SROUNDWATER LEVEL OBSERVATIONS NOTES |
DURING DRILLING FT.

AT COMPLETION FT.
AFTER HRS. FT.

APPROXIMATE ELEVATION OF TOP OF LIMESTONE = $76.9




.’ALMERTON & PARRISH, INC.

4165 West Kearney Street
Springfield, Missouri 65803
{417) 864-6000 ph

Civil, Geatechnical & Materials Engineers
Testing Laboratories & Environmental Servicas

GEOTECHNICAL BORING LOG

3500 East 13th Street
Jopiin, Missouri 64801
(417) 624-2005 ph

BORING LOCATION: 4
CLIENT: RADMACHER BROTHERS EXCAVATING COMPANY, INC. SHEET: 2 OF 2
PROJECT: 381 NW AA HIGHWAY PROJECT DATE DRILLED: 08-23-2011
PROJECT LOCATION: KINGSVILLE, MISSOURI PPINC: 204500  DRILL RIG: _2010 CME-850X DRILL CREW: MR/DCURL
sPT T
COMPLETION DEPTH 28 Fr| 4 5| A SHFARSTRENGTH FI"\;OM INDI%ATEDTESST (KSF)
wp H T

- m 4 T

¥ | DRILLING METHOD 45" CFA 2 fo) W § ﬁ S O NATURAL DRY DENSITY (PCF)

T o (& 3k L |x 20 40 60 80 100

= K CORE DIAMETER 3.0 IN| < fn - - - ~ *

% Rocke 5 g $ i@ © |9 O MOISTURE CONTENT (%)

0 | SURFACE ELEVATION __ APPROX. 985.0 Frl E el = |5 & ¢ PLASTICLIMIT(PL) ———  LIQUID LIMIT (LL)

N g ® SPTN-VALUE (BLOWSIFT.)
o 10 20 30 40 _50

- 28 DISCONTINUED DRILLING IN SHALE @ 28'0"
- 32
- 36

40
Fo44 -

48 1
- 52 4
(GROUNDWATER [EVEL OBSERVATIONS] NOTES |

APPROXIMATE ELEVATION OF TOP OF LIMESTONE = 976.9

DURING DRILLING FT.

AT COMPLETION FT.

AFTER HRS. FT.




4168 West Kearney Street
Springfield, Missouri 85803

./ALMERTON & PARRISH, INC.

Civil, Geotechriical & Materials Engineers
Testing Laboratories & Environmental Services

3500 East 13th Sireet
Joplin, Missouri 64801

(417) 864-6000 ph (417) 624-2005 ph
GEOTECHNICAL BORING LOG BORING LOCATION: 5
CLIENT: RADMACHER BROTHERS EXCAVATING COMPANY, INC. SHEET: 1 OF 2
PROJECT: 381 NW AA HIGHWAY PROJECT DATE DRILLED: 08-23-2011
PROJECT LOCATION: KINGSVILLE, MISSOURI PPl NO: 204500 DRILL RIG: 2010 CME-550X  DRILL CREW: MR/DCURL
SPT T
COMPLETION DEPTH 50 Tl o 5| A SH:EAR STRENGTH F%OM INDI%ATED TESST (KSF)
wf ; T i
e . @ o x (& ' ' ' '
| DRILLING METHOD 4.25"1.D. HSA = g L |2 & |8l © NATURAL DRY DENSITY (PCF)
T . w19 3| Y ¥ 20 40 60 80 100
£ | ROCK CORE DIAMETER 3.0 Nl < [0 & [0 2 (8 ' ' "
B 5 = > ld @ (9 O MOISTURE CONTENT (%)
O | SURFACE ELEVATION __ APPROX. 1027 FIl B & ¢ & & gl PLASTICLIMIT (PL)  +———  LIQUIDLIMIT (LL)
8o @ 4 Z @ SPT N-VALUE (BLOWS/FT.)
1019, o 10 0 30 40 50
0 (3RASS COVERED TOPSQIL (8" e I
MOIST & FIRM BROWN LEAN CLAY
MOIST & FIRW BROWN TAN FAT CLAY i
/i
MOIST & FIRM GRAY TAN FAT CLAY /
4
MOIST & FIRM TAN FAT CLAY /
| 8 é
. WEATHERED LIMESTONE % : -
WINTERSET LIMESTONE MEMBER; LIMESTONE, It
L 412 | MEDIUM TO COARSE CRYSTALLINE, W/ NUMEROUS [LrtiD
CLAY LAYERS BETWEEN LIMESTONE BEDS ERnn
TYPICALLY WASHED OUT o 2
-RUN 1: 10'11" TO 131" /
REC: 72% RQD: 27%
-RUN 2: 131" TC 18'1"
REC: 2% RQD: 0% /
STARK SHALE MEMBER: CLAY, BROWN, W/ SAND &
L 16 | GRAVEL, GLACIAL TILL /
/
SHALE, BROWN & GRAY, WEATHERED
-RUN 3: 181" TO 231" T
5 REC: 99% RQD: 26%
SHALE, BLACK, VERY FISSILE
L 20 i
GALESBURG SHALE MEMBER; SHALE, DARK GRAY,
CALCAREQUS
-RUN 4; 231" TQ 28'1" n
L o4 | REC: 99% RQD: 26% 7
CLAY (WEATHERED FROM SHALE), DARK GRAY, SOFT| /
-FINE GRAVEL SIZED LIMESTONE CLASTS FROM 25.4'4

IGROUNDWATER EEVEL OBSERVATIONS

NOTES |

DURING DRILLING FT.
AT COMPLETION FT.
AFTER HRS. FT.

APPROXIMATE ELEVATION OF TOP OF LIMESTONE = 1016.4




ALMERTON & PARRISH, INC.

4168 West Kearney Street
Springfield, Missouri 65803
(417} 864-6000 ph

Civil, Geotechnical & Materials Engineers
Testing Laboratories & Environmental Services

GEOTECHNICAL BORING LOG

3500 East 13th Street
Joplin, Missourl 64801
(417) 624-2005 ph

BORING LOCATION: 5 [ 38"
CLIENT: RADMACHER BROTHERS EXCAVATING COMPANY, INC. SHEET: 2 OF 2
PROJECT: 381 NW AA HIGHWAY PROJECT DATE DRILLED: 08-23-201%
PROJECT LOCATION: KINGSVILLE, MISSOURI _ PPI NO: 204500 DRILL RIG: _2010 CME-550X DRILL CREW: MR/DCURL
SPT ™ A SHEAR STRENGTH FROM INDICATED TEST (KSF)
COMPLETION DEPTH 50 Fr.l 4 N ] 5 3 7 p
— wf >~ ! : - } Y
: @ o o
| DRILLING METHOD 4.25"1.D. HSA 2 g ., |2 W |3 O NATURAL DRY DENSITY (PCF)
T I =T T 20 40 60 80 100
= | ROCK CORE DIAMETER 3.0 N o« ol E B 2|8 ' X '
o g 3 g @ |& [ MOISTURE CONTENT (%)
8 | SURFACE ELEVATION __ APPROX. 1027 FLf £ |a| 2 |6 & |9 PASTICLMIT(PL) ——— LIQUIDLIMIT (L)
o @ z @ SPT N-VALUE (BLOWS/FT.)
o 10 20 30 40 50
\ TO26.T e B
BETHANY FALLS LIMESTONE MEMBER; LIMESTONE, | S
28 1 GRAY, POROUS, TRACE DARK GRAY SHALE FILLING |t T
STYLOLITES -
-RUN 5: 28'1" TO 331" 5T S
REC: 100% RQD: 100% I R
- 32 ]
-RUN 6: 331" TO 381" T Do
REC: 100% RQD: 87% o .
LIMESTONE, LIGHT GRAY & GRAY MOTTLED, TRACE [2oirD
36 DARK GRAY SHALE FILLING STYLOLITES &  |ormos L
FRACTURES . BRI
-RUN 7: 38'1" TO 431" Lo SRR
REC: 100% RQD: 89% LI SRS
4 o e
-RUN 8: 431" TO 481" e S
. 0, . 0, LITTT o
L 44 REC: 100% RQD: 100% ;::;:ﬁlﬁ _‘
T IIIIIAL : - : -
I B
s
S
LT IJI IT
[ 48 -RUN 9: 481" TO 50'0" it
1 REC: 100% RQD: 89% oI
HUSHPUCKNEY SHALE MEMBER; SHALE, GRAY &
DARK GRAY, CALCAREOUS, TRACE PYRITE
DISCONTINUED DRILLING IN SHALE @ 500"
52

GROUNDWATER LEVEL OBSERVATIONS NOTES |

DURING DRILLING FT.
AT COMPLETION FT.
AFTER HRS. FT.

APPROXIMATE ELEVATION OF TOP OF LIMESTONE = 1016.4




