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Octaber 10, 2007 TS

engineering, inc
PR e

Mzr. Scott Cargill

LUTIJEN, INC.

8350 North St. Clair Avenue, Suite 100
Kansas City, MO 64151

Re:  Boring Logs for Phase 1 and 2 of Richards Gebaur Redevelopment
Kansas City, Missouri
TSi Engineering Project No. 02007075

Dear Mr. Cargill:

Please find the boring logs for our current work at the Richards Gebaur Redevelopment project
enclosed here. We are currently working on the associated geotechnical report. That report will
have more details on the geotechnical aspects of the project and site.

In summary, the subsurface conditions at the site consist of a thin mantle of clay soil overlying
shallow limestone and shale bedrock. When developing grading plans and budgets for
earthwork, we recommend you take these points into consideration:

1. The site has a well developed “B Horizon”. This term means that the soil immediately
below the topsoil is organic and is dark brown like topsoil. Most of our boring logs
indicate this layer as a dark brown lean clay from a depth of 0.5 to approximately 1.5
feet. Laboratory tests on this “B Horizon” indicate that it has a relatively high organic
content. The impact of this condition is that it will be necessary to strip more than the
usual amount of organic soil from the ground surface when preparing the site. I
recommend that grading plans be based on most of the site needing 15 inches of

stripping.

2. The borings and laboratory testing indicate that there is some lean clay soil on the site.
This lean clay could be used as select “low volume change” fill material beneath building
floor slabs. However, this lean clay does not appear to be present at any consistent depth,
elevation, or location. Separating it and stockpiling it would be difficult.

3. Our subsurface investigation encountered less existing uncontrolled fill than I anticipated.
The only area with a significant amount of uncontrolled fill is just southeast of the Botts
Road and Hwy 150 intersection (east of the Richie Brothers entrance). There is a large

amount of rubble and some topsoil dumped in this area.

4. The concrete from the runways and taxiways can be crushed and used as pavement sub-
base or low volume change fill below building floor slabs. It should be crushed down to
a 3 inch minus material. It could also be used as backfill for modular retaibing walls,
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provided the wall designed approved. It will likely have too any fines to tbe used as a
clean crushed rock material such as a drain rock. It could be used as general structural
fill if it was crushed to a 6 inch minus material. ;

At the north end of the site, the limestone outcrops that are visible appear to be the
Argentine Limestone unit. Based on the borings and field observations, this unit appears
to be present from the highest points of the site down to elevations 1021 to 1031 feet.
Beneath the Argentine are thicker shale formations, the Lane Shale and Chanute Shale,
with a thinner limestone unit (Raytown Limestone) between them. These shale
formations appear to go from the bottom of the Argentine down to approximately
elevation 980 feet. A thicker limestone formation, the Cement City, is present below that
elevation. Based on this profile, the southeastern portion of the site where the ground

surface is at a lower elevation would have less limestone removal for deep excavations.

Hunt Midwest has been drilling deep core-holes at the site to explore the Bethany Falls
Limestone, which they intend to mine here. Obtaining their coring records could provide
a more accurate indicate of the elevations of the various geologic units at the site.

Please contact us with any questions you may have.

Sincerely,

TSI ENGINEERING, INC.

Steve Wendland, PE
Area Manager

TSi Engineering, Inc.

1600 Genessee St, Suite 960
Kansas City, Missouri 64102
(816) 283-3838 fax: (816) 283-3938 ‘ TSi
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L.LOG OF BORING NO. BH-1

Project Description: Gebaur/ Botts Road

Geotechnical & Environmental E*\gineering

58th & Arsenal, Twe Campbel! Plaza, Bidg. C
St, Louis, Missouri 63139 ‘
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@) Completion Depth: 9.00 Remarks: Boring drilled with CME 55 using solid stem fingerbit and
4] |
3} Date Boring Started: 9/6/07 auto SPT. P
Z| pate Boring Completed:  9/8/07 Groundwater not encountered during drilling.
Z| Engineer/Geologist: J. Schaeffer 1
S| Project No.: 02007076.00 ‘

The stratification lines represent approximate strata boundaries.
In situations, the transition may be gradual.
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LOG OF BOR'NG NO. BH-Z Geotechnical & Environmental Eﬁgineering \
Project Description: Gebaur/ Botts Road 59th & Arsenal, Two Campbell Plaza, Bidg. C =i
Kansas City MO St. Louis, Missouri 63138
d (314) 644-3134 (314) 644-3135 FAX furtte gl B
Surface El.:  1004.1 al = b
» | Location: See Site and Boring £18 Pz |% 5
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MATERIAL DESCRIPTION SN
i Brown, lean CLAY (CL), with grass
- 7] __rools
| _Brown,leanCLAY (CL) _ __ __ _ _ ) i
. % Brown, fat CLAY (CH) :
Y
| / 4 ‘
$5-1 / 61 5 450 16
iy % ’
B % - trace limestone pieces above 6.0 2
i 85-2 / ft. 100 4 13.00 27
/ - 0.25" limestone lens at 7.0 ft, 6
- /
ST-3 % 104 2.00 22
- Boring terminated at 8.8 ft.
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-
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-
"
25 1L T
Completion Depth: 8.80 Remarks: Boring drilled with CME 55 using solid stem fingerbit and
Date Boring Started: 8/29/07 auto SPT. ;

Date Boring Completed:  8/28/07
Engineer/Geologist: J. Schaeffer
Project No.: 02007076.00

Groundwater not encountered during|drilling.

Sampler refusat at 8.8 ft.

The stratification ines represent approximate strata boundaries.
In situations, the transition may be gradual.

Auger refusal.at 8 8.4
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LOG WITH LAB BOTTS ROAD GEBAUR 02007076.00.GPJ 10410707

LOG OF BOR’NG NO BH'3 Geotechnicai & Environmentaf EHgmeermg \
Project Description: Gebaur/ Botts Road 85th & Arsenal, Two Campbell Plaza, Bldg. C TS
Kansas City, MO St, Louis, Missouri 63139 ]
; (314)644-3134_(314) 644-3135 FAX TR, 1o
Surface El.:  1027.5 T
. . . gle Ple |2 <
= o | Location: See Site and Boring = cSE ol |lel=|%]2
$181 % 13 Location Plan | %i 2. 12% ‘ée B E El =
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MATERIAL DESCRIPTION o T @
c=d  Brown, lean CLAY (CL), with grass
] roots _/
Brown, fat CLAY (CH) frace
e limestone pieces (FILL) 3
§5-1 11 7 |4.50
B 6
.
a - 4.5" piece of portland cement
57 concrete below 4.5 ft.
" Boring terminated at 8.0 ft.
..-10.“
15
=
L
i |
—25
Completion Depth: 8.00 Remarks: Boring drilled with CME 55 using sohd stem fingerbit an
Date Boring Started: 9/6/07 auto SPT.
Date Boring Completed:  9/8/07 Groundwater not encountered during brll ing.
Engineer/Geologist: J. Schaeffer Auger refusal at 4.5 ft. Boring contmued to 8.0 ft. in dept
Project No.: 02007076.00 Lusing r‘nrmn_mefhndc:
The ctratification lines represent approxumate strata boundaries. i

In situations, the transition may be gradual.
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LOG OF BOR'NG NO. BH -4 Geotechnical & Environmental Engmeermg \
Project Description: Gebaur/ Botts Road 591h & Arsenal, Two Campbell Plaza. Bidg. C
Kansas City, MO St. Louis, Missouri 63139 TSIl
: {314) 644-3134_(314) 644-3135 FAX aa il |
Surface El.: 10424 . L.
Location: See Site and Bori 83 1.2z ¥
” g | Location: See Site and Boring < 5] 2 JE 1 el =l B
{81 % |4 Location Plan > 5sif B5|8. B EIE| B
18]l @ |8 o [RelELlESig® €| 3] 9 <
£ I E £ | = tialss|25 80 318 3] 2
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MATERIAL DESCRIPTION oL @
W iy® n
| 9% E’rg{ggn, lean CLAY (CL), with grass N
74 Brown leanCLAY (CL) J
] % Brown, fat CLAY (CH)
$8-1 % 44 7 | NA 19
- 5 / 4
= 1 / n T
Boring terminated at 6.0 ft.
— h
.
_15_
20
.
25 T ey . Lot
Completion Depth: 6,00 Remarks: Boring drilled with CME 55 using sohd stem fingerbit and

Date Boring Started:
Date Boring Completed:  8/29/07

Engineer/Geologist:

Project No.:

8/29/07

J. Schaeffer
02007076.00

auto SPT.

Groundwater not encountered durmg\dnilmg

Auger refusal at 6.0 fL.

The stratification lines represent approximate strata boundaries.
in situations, the transition may be gradual.




LOG OF BORING NO. BH-5

Project Description; Gebaut/ Botts Road
Kansas City, MO

Geotechnical & Environmental Engineering
59th & Arsenal, Two Campbell P!aza.‘ Bldg.C
St, Louis, Missouri 63138

(314} 644-3134_(314) 644-3135 FAX

~

TS

ThRgincering. 1nd.

limestone pieces

Brown fat CLAY (CH), with

Surface El..  1046.1 2l g wl
. . . -t e BQ
- o i Location: See Site and Boring - C§ g = E |l elw| B
818 % |2 Location P 2 §EIE |BE|8. GBI E)E|E
218 o |2 ocation Plan 2l o |8c|8.|EB|2c |8 §| 5| =
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MATERIAL DESCRIPTION bl O
b3 Brown, lean CLAY (CL), with grass
| roofs
z ss-1 /fA _Brown lean CLAY(CL) 1] 42 12 ' na

\ Limestone, weathered

Boring terminated at 1.8 ft.

C mpletlon Depth: 1.80
Date Boring Started: 9/4/07
ate Boring Completed:  9/4/Q07
J. Schaeffer

D
Engineer/Geologist:
Project No.:

02007076.00

LOG WITH LAB BOTYS ROAD GEBAUR 02007076.00.GPJ_10/10/07

Remarks: Boring drilled with CME 55 using soild stem fingerbit and

auto SPT.

Groundwater not encountered during dnlhng

Sampler refusal at 1.8 ft.

The stratification lines represent approximate strata boundaries,

In situations, the transition may be gradual.
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LOG OF BORING NO BH-6 Geotechnical & Environmental Er‘)gineering \
Project Description: Gebaur/ Botts Road 59th & Arsenl, Two Gampoel Plaza, Bidg. C
Kansas City. MO St. Louls, Missouri 63139 TSl
Y (314) 644-3134_(314) 644-3135 FAX TS, of-
Surface El.: 1049.7 " u |
. 8 & Bl |
- o | Location: See Site and Boring = 58 logls |2l=l=! 8
18 % |3 Location Plan > SE|E |BS|B.|E1E|E |2
=8| &2 €5 |8285|88|33|5 a2l 2
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MATERIAL DESCRIPTION o|% @ =
S%3 Brown, lean CLAY (CL), with grass
| roots ]
/4 _Brown, leanCLAY(CL) ____ ___ J 4 |
e / Brown, fat GLAY (CH), with 17 6 |4.00 17
% limestone pieces 6 ;
- 7/
- Boring terminated at 3.5 fi.
.y 5 —
|
...-'10_
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&1-20
g
8
24
z
B -
2
8— aumi
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bf-25 ”
2 Gompletion Depth: 3.50 Remarks; Boring drilled with CME 65 using sou‘d stem fmgerblt and
%] Date Boring Started:  9/4/07 auto SPT.
£| Date Boring Completed: ~ 9/4/07 Groundwater not encountered durmg drilling.
% Engineer/Geologist: J. Schaeffer Auger refusal at 3.5 ft. i
8] Project No.: 02007076.00 Offact 10§ East |

In situations, the transition may be gradual.

The stratification lines represent approximate strata boundaries.
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LOG OF BORING NO. BH-7 Geotechnical & Environmental Engineering \
Project Description: Gebaur/ Botts Road 55th & Arsenal, Two Campbell Plaza, Bidg. C
Kansas City MO St. Louis, Missouri 63139 ! TEi
: (314) 644-3134_(314) 644-3135 FAX T
Surface EL:  1051.6 ol | 5l
o | Location: See Site and Boring g %é Plg (¥ %
) . 9\0 s o~ >._ s | =
S8 %3 Location Plan % SE15 15|85  E|E| 2
£ 18l 2|8 g8 |ECBLIaS |5 |E1 2! o] 2
£lEl £ |5 3| 1838|5255 |28 (8122 |8
aelasl & | § 3l 2ai®PHiEen|53 191 3] 8| &
a w 2, Hd @ O 5 o Do ln= o g n 73
G} o ozis o | 213 i ©
2l G 215 {2 A
MATERIAL DESCRIPTION D% i
>¥7] Brown, lean CLAY (CL), with grass
] % roots
/4 _BownleanCLAY(CL) _______ J 12
| A 881 / Brown, fat CLAY (CH), with 33 30 | NA
/ limestone pieces 50/3"
L - 7/, Boring terminated at 3.0 ft.
- 5 )
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25 - . .‘ . ,
2 Compiletion Depth: 3.00 Remarks: Boring drilled with CME 55 using solid stemn fingerbit and
2| Date Boring Started: 9/6/07 auto SPT. 1
E Date Boring Completed: 3I68/0g " Groundwater not encountered during drilling.
Engineer/Geologist: . ocnaetrer Auger refusal at 3.0 ft. :
81 project No. 02007076.00 g

The stratification lines represent approximate strata boundaries.

In situations, the transition may be gradual.




LOG OF BOR'NG NO. BH"B Geotechnical & Environmental Enigineering —\
Project Description: Gebaur/ Botts Road 59th & {\rsefnal. Tv.Jo Campbell Plaza, Bldg. C
Kansas City MO St. Louis, Missouri 83139 i sl
: {814)644.3134 _{314) B44-3135 FAX THUREG, .
Surface El.;  1034.5 o U
Location: See Site and Boring 28 .7z B 5
- o : 2 o sl i | e | o= | O
2181 %13 Location Pian = 8516 |BE|IB. |5 E | E|E
-8l g g S|l a|se|ge|gs|SES|BE| 9 <4 %
S EI £ | £ > S leglensginid i il 81 &
218 & | § 2| & [EP|oFIBRIES |0 5813
Iml o | B g Sia “"iog (s | 5 & %
a & Q fe 2 51k @ Z h 7]
" B RS 5|7 |Ya
MATERIAL DESCRIPTION S
¥7  Brown, lean CLAY (CL), with grass :
. /4 roots |
// Brown, fat CLAY (CH), with |
] % limestone pieces ?
x §5-1 % 6 7 | NA
5 | é 4
- 7/
22 Tan, shaley CLAY (CH), with
B 2222 intermixed shale lenses "
ss-2 LI LIMESTONE, gray, hard, with 56 sr5+] 3-50 15
10 T intermixed shale fenses
N SHALE, gray, moderately hard,
RUN1 slightfy Weathered. 100} &8
i > -] SANDSTONE, %r_ay, hard,
a ."1  calcareous, with intermixed shale
*.] seams
15 >
RUNz2 -  LIMESTONE, gray, hard with 100 | 100
L ¢ intermixed shale seams
"4 SANDSTONE, gray, hard,
= *.4 calcareous, with intermixed shale
.| seams
=N © X
.g RUNS [ g 100 | 100
= Boring terminated at 19.0 .
&t-20
g_ -
g
O -
g
) I
[
31 Completion Depth: 19.00 Remarks: Boring drilled with CME 55 using solid stem fingerbit and
5| Date Boring Started: o/5/07 auto SPT. |
Z| Date Boring Completed:  9/5/07 Groundwater not encountered during drilling.
5 Engineer/Geologist: J. Schaeffer Auger refusal at 19.0 ft.
©f Project No.: 02007076.00

The stralification ines represent approximate strata boundaries.
In situations, the fransition may be gradual.
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LOG OF BOR'NG NO. BH'9 Geotechnical & Environmental En?;:neeﬁng \
Piject Desc”pt'on Gebaur, Botts Road 59th & Arsenal, Two Campbell Plaza,-‘Bldg. o]
Kansas City, MO St. Louis, Missouri 63139 TSi
! (314) 644-3134_(314) 644-3135 FAX R, .
Surface EL: 1009.9 wle | &1
Location: See Site and Boring 2y e £ |3 3
- o - = Q =1 H ) = <]
R Location Plan P §515 |38 |E|E|E |2
“1al &8 le Sial|io(gulgs s =3 I I =
£ | E £ = 2 g igplc? ‘.5?_ 2,8 Q © 2 =
S | ® & [=3 Q ¥ | 2| o] O 10 =1 7 K]
Dl oo |8 2 5kla |S®ios i 2| 81 F
° © o afle TRlE |E]7 |8
= ol e
MATERIAL DESCRIPTION B|F @ =
777 Brown, lean CLAY (CL), with grass
B /4 roots /
/ Brown, fat CLAY (CH) 5
i $5-1 / 22 5 |4.50
Z ;
- ST-2 % 83 3.00|1.48]101 |24 | 74 | 21 | 53
] 55-3 / 83 6 14.50 20
/ 10
- 10— %
$5-4 / 100 3 |225 57 | 30 | 27
16 Z. ’
Boring terminated at 15.0 ft.
o
8
)
gl-20-
g
8- -
8
s 4
o
F
§ i
3
;
0
-
p Completuon Depth: 15.00 Remarks: Boring drilled with CME 65 using sol[d stem fingerbit and
<} Date Boring Started: 9/6/07 auto SPT.
| Date Boring Compisted: ~ 9/6/07 Groundwater not encountered during ‘dnllmg
g Engineer/Geologist: J. Schaeffer
&} Project No.: 02007076.00

The stratification lines tepresent approxtmate sirsta boundaries.

in situations, the transition may be gradual.




LOG OF BORING NO. BH-10 Geotechnical & Environmental Engineering N
Project Description: Gebaur/ Botts Road 59th & Arsenal, Two Campbell Plaza, Bidg.
Kansas City. MO St. Louis, Missouri 63139 Tsi
¥ (314) 644-3134_(314) 644-3136 FAX ST, inf-
Surface EL: 1001.8 ols | 51
- o | Location: See Site and Boring - BT LSE LT e ! B
<& £ ] = N
21813 |3 Location Plan > | o |BE|E |EB|8. (B |E| 5|2
£1E|l B |5 g8 iE5|e6|sE|58 (8] z2lel2
3”"%% 8 é‘:%&g‘feﬂa.&ﬁ'ﬁ
= 2|8 g1 ||~ * =
=@ L
MATERIAL DESCRIPTION oz ey =
S Brown, lean CLAY (CL), with grass
. 7| __roots
4/ _Brown, leanCLAY(CL) )
] / Brown, fat CLAY (CH)
$S-1 / 33 2 {175 - |20
5 % 3
- §T-2 % 106 4-50+6:001-07—129
Brown, weathered, clayey SHALE
4
L X sss 122 sopan] 4.50 22
- 1/8" sandstone lens
10 Boring terminated at 9.25 f.
-
g |
E
20—
8
[l
&
8
8 .
g
&
B -
o
‘?_-zi _
Lo i
E 25 . " ) " N
2| Compietion Depth: 9.26 Remarks: Boring drilled with CME 55 using solid stem fingerbit and
<} Date Boring Started: 8/29/07 auto SPT. \
% Date Bori/f(\;; Clompleted: 31289?7 ﬁ Groundwater not encountered durmg\dnllmg
Engineer/Geologist: . ochaeler Sampier refusal at9.25ft.
8| Project No.: 02007076.00 P |

The stratification lines represent approximate strata boundaries.
In situsations, tha transition may be gradual.




LOG OF BOR!NG NO BH-11 Ceotechnical & Environmental Engineering \
Project Description: Gebaur/ Botts Road 53th & Arsenal, Two Campbel Plaza, Bldg. C
Kansas Gity, MO St. Louis, Missouri 63138 : =i
d {314) 644-3134  (314) 644-3135 FAX e Y
Surface El.;. Approx. 985.0 « u |
Location: See Site and Boring ﬁ 8 e £ |3 &
e (=] . - [% -~ a P ~a (113
18132 |3 Location Plan z A %}g 5 E’% §t 5| E|E|E
£1E| 8 |8 ¢8| f5|86(88123 1812 l2l®
El18| 8 |8 S| & |2R|SF|E5(851(0 2|8 |2
8 @ w £ O [T s o IO Qg 5 =g ki) &
& & agle "§IE |8~ |8
Lla LD
MATERIAL DESCRIPTION apr | e =
»¢7  Brown, lean CLAY (CL), with grass
] roots
/ Brown, iean CLAY (CL), trace
] / aggregate op 1 it.
i % Grayish brown below 1 ft.
v )
88-1 % 100 3 |1.50 19 | 39 | 23 | 16
4
s %
i o
/// Grayish brown, fat CLAY (CH)
= §T-2 / 88 300l097| 97 |28
8- ) . ;
* / - limestone piece at 9.25 ft. 100 2 300 28
— 10 % - brown below 8.5 ft.
- - Z
| P
Boring terminated at 12.0 ft.
_15._
S
2
S -
&-20-
g
o
sL 4
g
) I
3
2
8 =
w
505
@l Completion Depth: 12.00 Remarks: Boring drilled with CME 55 using sohd stem fingerbit and
%\ Date Boring Started:  8/20/07 auto SPT.
§ Date Boring Completed: ~ 8/29/07 Groundwater not encountered during dnl!mg
Z| Engineer/Geologist: J. Schaeffer Auger refusal at 12.0 ft. |
S| Project No.: 02007076.00

The stratificaiion ines represent approximate strata boundaries.
In situations, the transition may be gradual.




LOG OF BORING NO BH-12 Geotechnical & EnvironmentatEHgineering \
Project Description: Gebaurf Botts Road 56th & Arsenal, Two Campbel Plaza, Bldg. C
Kansas City, MO St. Louis, Missouri 63139 ‘ TS
y, (314) 544-3134 (314) 644-3135 FAK TngrRecr g, 1nd.
Surface EI.:  1001.3 . L
Location: See Site and Boring g3 | Elg |¥ b
w—r : I an ] & [E) L3 3 - e e &€
Elglx |8 Location Plan < SE18 B5l8. B E|E| 2
-1l 2 e S Dt‘g‘ﬂmu_écg E=I e | - -
£ 1€ £ 18 2 9 iEsieR 52 |aBl8 = Q@ | &
181 8 | & 8|l x |28 BRSSO S| % | 2
lol o |} 3 o2 (STIAE sl &5 =8| @
(&} o Lzlo @ "z:_,' = - a K}
5le ] @ Iy
Zio© £ 102 =
MATERIAL DESCRIPTION L @
=2y Brown, lean CLAY (CL), with grass
. roots
= Brown, weathered, clayey SHALE
_ 5
$5-1 78 8 |4.50 18
11
— 5 —
[~ ‘ 5
R _x $5-2 ‘ 100 10 {4.50 22 | 604 30| 30
11 :
n 1 .
B ~x $5-3 | 131 5 |450 21
\ - 1/8" sandstone lens at 9.1 fi. L) ‘
- 10~ Boring terminated at 9.2 ft.
r15~ |
_
§“ -
o
&-20
g
o
g
8
&
g
a ]
O
2
8 -
E724
B2
f Completion Depth: 9.20 Remarks: Boring drilled with CME 55 using solud stem fingerbit and
3] Date Boring Started: 8/29/07 auto SPT.
£| Date Boring Completed: ~ 8/28/07 Groundwater not encountered durmg drilling.
2| Engineer/Gealogist: J. Schaeffer Sampler refusal at 9.2 ft. ;
o] Project No.: £2007076.00 Nfent 7§t Narth

The stratification lines represent apprommate strata boundaries.
In situations, the transition may be gradual,




WITH LAB BOTTS ROAD GEBAUR 02007076.00.GPJ 9/28/07

LOG

LOG OF BOR'NG NO. BH“13 Geotechnical & Environmentai Erffgineering \
Project Description: Gebaur/ Botts Road Sth & Arsenal, Two Campbel Plaze, Bidg. G
Kansas City, MO St, Louis, Missouri 63139 T=i
: (314) 644-3134 (314) 644-3135 FAX ST -
Surface El.. 981.8 - "
. . gle | Pie y
. - = =4 [
s, « |2 Location: See Site and Boring < 8 g S-S DU PO
12| o |0 Location Plan > S=ls I18Gles 18| E] E| £
N (=% B R*] ) [m] ® © BT c :3 € -l - o
£IE| g |E 21 O leplen|581m3 18l 21t %
g1l & |8 el |2 )eF BB 19| 5% |2
el 8|8 g ghia [S¥I0R2 1o 5l 8 B
Q 0] 14 o %o 8= 21 5|g] 8
Bl g 2ls = a
MATERIAL DESCRIPTION oz ®
54 Brown, lean CLAY (CL), with grass
- roots
é Brown, lean CLAY (CL)
] /“”‘BFQWH,_féT CLAY(CHYy ~~~ 7
V.. :
851 / 33 4 1300 17
[ 5 % 5
NI
% - trace limestone pieces from 8.0 to
r‘ ST2 / 10.01t. 79 3.50{0.471 113 |17
10 7.
Dark brown, clayey SHALE 4
3 $5-3 67 5 |4.50 19
10
- 7
5S4 100 15 |4.50
15 28
Boring terminated at 15,0 fi.
]
20~
25 - - - . -
ompietion Depth: 15.00 Remarks: Boring drilled with CME 55 using solid stem fingerbit and

o
Date Boring Started:
D

ate Boring Completed:  8/30/07

Engineer/Geologist.

Project No.:

8/30/07 auto SPT.

J. Schaeffer
02007076.00

Groundwater not encountered during drilling.

The stratification lines represent approximate strata boundaries.
in situations, the transition may be gradual.




i
LOG OF BOR’NG NO BH-14 Geotechnical & Environmental Engineering %\

Project Description: Gebaur/ Botts Road 58th & Arsenal, Two Campbell Plaza, Bldg. C T<i
Kansas Ci ty MO St, Louis, Missouri 63139 etlivionld
’ (314).644-3134_(314) 644-3135 FAX Spme e

Surface El: 998.6 ols | 5 e
” g | Location: See Site and Boring < BT L2 Tl 2| B
818 % |2 Location Plan =l o [2al8. |22 s|El5|E
£ 8] |2 ¢lg|8s|2a(28i23|8|l2lel| &
g3 s | & el |2RIsFIBHE|ISS 19| 2| B | 2
& |5 & | B 3 Lo |5%eL 15l B8] 8 B
Q 0] fed ol 3 ||= L35 K ©
ol & Pl Red 0,
L& £ D =
MATERIAL DESCRIPTION e @
>%3  Brown, lean CLAY (CL), with grass
. 7 roots
// Brown, lean CLAY (CL)
B T
7/ Brown, fat CLAY (CH)
_— - trace limestone pieces above 3.5 2
881 / ft. 67 4 |2.50 22
— 5~ % 4
= smé 71 2.50|1.51 ||107 |22
B % - trace gravel below 8.0 ft.
P 3 |
§5-3 / 100 5 |3.50 |2
7
10 A

Boring terminated at 10.0 fi.

o

b

&t-20-

§

.

g

;"-3 —

g 25 - " . .
| Completion Depth: 10.00 Remarks: Boring drilled with CME 55 using solid stem fingerbit and
<| Date Boring Started: 8/30/07 auto SPT. .

£l Date Boring Compieted:  8/30/07 Groundwater not encountered during driliing.

g Engineer/Geologist: J. Schaeffer

o] Project No.: 02007076.00 ‘

The stratification lines represent approximate strata boundaries.
In situations, the transition may be gradual.




LOG WITH LAB BOTTS ROAD GEBAUR 02007076.00.GPJ _10/10/07

|
|
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LOG OF BORING NO. BH-15 Geotechnical & Environmental Engineering %\
T

Project Description: Gebaur/ Botts Road 59th & Arsenal, Two Campbell Plaza, Bidg. C <j

St. Louis, Missouri 83139

Kansas City, MO (314) 644-3134_(314) 644:3135 FAX T, o
Surface El.: 1014.2 ool
Location: See Site and Boring £ | Pz I3 5
- o . P 3] - R = []
218 5 |32 Location Plan >4 |25 §u_ 5 ;‘!’)t 5| E|5E
AHE R A NHES I EIEE
Slol o |5 8 sLIET|5%|62 1L | 3| 8| %
o O & allo i 2151 a ]
2|2 o E o o O
218 oD = o
MATERIAL DESCRIPTION e @
%5 Brown, lean CLAY (CL), with grass
B 4 roots J
Brown, lean CLAY (CL) 3
1L ss % 17 g 4.50 18
3 srz% 50 4.00 99 {20
5 %
v 2
B x §5-3 % 100 4 |225 26 | 47 | 27 | 20
% 5
ol |
B ,
$5-4 Brown, clayey SHALE 83 9 1450 18
5o 11
n 10 |
$S-5 100 22 |4.50 15
27 ‘
20 Boring terminated at 20.0 ft.
c mplenon Depth: 20.00 Remarks: Boring drilled with CME 65 using sohd stem fingerbit and
Date Boring Started: 8/31/07 auto SPT.
Date Boring Completed:  8/31/07 Groundwater not encountered during’ dnlhng
Engineer/Geologist: J. Schaeffer
Project No.: 02007076.00

The stratification lines represent approximate strata boundaries.
In situations, the transition may be gradual.
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LOG OF BOR[NG NO. BH'16 Geotechnical & Environmental Enéineering @\
T

Project Description: Gebaur/ Botts Road

59th & Arsenal, Two Campbell Plaza, Bldg. C

St. Louis, Missour] 63139 =i

Kansas City, MO (314) 644-3134 (314) 644:3135 FAX T, o
Surface EI.. 10307 o oel
Location: See Site and B 818 |.hlz (% 3
- ocation: See Site and Boring < 5ig 5 o el B
£8]3 Jf Location Plan . 18518, 188 S.|B|E|E|2
- a |2 (] gl inkis
515 5|8 S| 25857B5 231018158
R a i) Foia |5U|08 gl © | @
o 0 v agio gl 182l dla] s
8lE 215 |2 o
MATERIAL DESCRIPTION |IT @)
w4 Brown, lean CLAY (CL), with grass :
B roots / ;
74/ _Brown leanCLAY(CL) _______ J 5 |
4 A} 81 Brown, fat CLAY (CH), trace " 6 | NA
F / limestone pieces &
$8-2 % 39 5 |4.50 16
7 4
3 =1  SANDSTONE, brown, moderately
i hard /
== LIMESTONE, gray, hard /
10 SHALE, gray, moderately hard,
slightly weathered
_ RUN1 - with intermixed clay seams from 90 | 14
875tc 13.75 ft.
" Calcareous, hard below 14.0 fi.
15
N RUN2 95 | 95
,8,— E Boring terminated al 18.0 ft.
&f-20-
g .
g
fa} -
&
]
&
B -
2
8 ot
£
25 - . . .
§ Completion Depth: 18.00 Remarks: Boring drilled with CME 55 using solid stem fingerbit and
S| Date Boring Started: 8/31/07 auto SPT. ‘
g Date Boring Completed: 53/381/37 i Groundwater not encountered during drilling.
Engineer/Geologist: . achaener f: | at 8.0 ft. ‘
8] Project No. 02007076.00 Auger refusal at 8.0

The stratification lines represent approximate strata boundaries.
In situations, the transition may be gradual.




LOG WITH LAB RICHARDS GEBAUR REOEVELOPMENT 02007075.GPJ_1010/07

1
|
|
l
[

68th & Arsenal, Two Campbell Plaza, Bidg. C

LOG OF BOR‘NG NO. BH-17 Geotechnical & Environmenta! Engineering _?\

Project Description: Ri
) bl K;cnlzr: Zf:‘:b;gr RedeveIOpmam St. Louis, Missourl 63139 TSE
: (314) 644-3134 _(314) 644-3135 FAX T, o)
Surface EL:  1060.5 . w
Location; See Site and Boring 238 | Bz B %
- . @ - - = e a
18] % —? Location Plan < o §§ :5: _?;’%) gt g | E|E|E
=18l 8|2 ¢l g E5|26|EE133(8 2|2 ®
§13] & |8 g | C | Ea|eFIEBISs |0 12|82
= ? 13 N Pels PEl= sl 5|12\ 8
. 318 | 2|5 |s e
MATERIAL DESCRIPTION o= @
277 Brown, lean CLAY (CL), with grass
. 7 __1oots
/4 _Brown,lean CLAY(CL)
- ? Brown, fat CLAY (CH)
= sm% 42 4.50 111 {16
$8-2 / 100 7 |4.00 25
| 10- / 1
- 7
% Brown, lean CLAY (CL)
/ ;
- 1Y | ssa / 100 5 |3.00 30 | 42 | 26 | 16
.. 15 %/A 6
Boring terminated at 15.0 ft.
L
20~
25 - ; . . = . .
Completion Depth: 15.00 Remarks: Boring drilled with CME 55 using solid stem fingerbit and
Date Boring Stasted: 8/28/07 auto SPT. ‘
Date Boring Completed:  8/28/07 Groundwater not encountered during drilling.
Engineer/Geologist: JAS
Project No.: 2007075

The strqtfﬁ?ation lines represent approximate strata boundaries.
in situations, the transition may be gradual.




LOG WITH LAB RICHARDS GEBAUR REDEVELOPMENT 02007075.GP.1_8/28/07

L.LOG OF BORING NO. BH-18 Geotechnical & Environmental Engineering %\
T

; bt e D3 590th & Arsenal, Two Campbell Plaza, Bldg. C
P Des n: Richar rR m
roject criptio chards Gebaur Redevelopment St. Louis, Missouri 63430 =

Kansas City, MO (314) 644-3134_(314) 6443135 FAX ST, 1)
Surface El.; 10887 al wt .
. . . W | = - - -3 5
- o | Location: See Site and Boring < cBlE loeld |=l=(=|8
g8l % ::‘: Location Plan =1 o 1258, Ef:} é—’r ,E,: ElE 2
-2l v |o o] Eolekia@ >
£E15 5% A AR IR AR
ol 5 |8 3 shla S22 |zl @ | 2@
a o o [ g § | = S = I
25§ g5 |2 &
MATERIAL DESCRIPTION oL @
>%4  Brown, lean CLAY (CL), with grass
L % roots
_Brown, leanCLAY(CL) _______
i ? Brown, fat CLAY (CH)
$5-1 / 22 3 | NA 16
5
5 é
:m $8-2 / 72 3 325 25
10 A 5
Boring terminated at 10.0 ft.
_15_
20
Czosmpletion Depth: 10.00 Remarks: Boring drilled with CME 55 using solid stem fingerbit and
Date Boring Started: 8/28/07 auto SPT. ;
Date Boring Completed:  8/28/07 Groundwater not encountered during drilling.
Engineer/Geotogist: JAS Offset 6 ft. South. ‘
Project No.: 2007075

The strafitication lines represent approximate strata boundaries.
In situations, the transition may be gradual.




LOG OF BOR!NG NO BH-19 Geotechnical & Environmental Engineering \
Proiect Description: Ri 59th & Arsenal, Two Campbell Plaza, Bidg. G
) Iptio zf:ggigebag Redevelopment o'\ e Wissouri 63139 TSI
Y: (314} 644.3134 _(314) 844-3135 FAX T, |-
Surface El.: 1063.8 " u
Location: See Site and Boring £3 1.2z % %
- o5 . '3 - > - ; e 3
3181 % |3 Location Plan P SE15 |B5 . |5 E|E|Z
-lel & |8 §1a|Belgu|ssi=S e | =S| 2
£iE| E |5 S19|gs|80|52128|81=(¢|§
818 3 |E g% |s%|a"|E% 08 | 2| 8| %
Q o o o2l &= TR s T I I
8|5 215 |2 a.
MATERIAL DESCRIPTION ajx | @
577 Brown, lean CLAY (CL), with grass
| roots
7 _Brown, leen CLAY(CL) _ _ _ ..
| 7 ~ Brown, fat CLAY (CH)
Y SS8-1 / 67 5 [4.00 14
7
- § — %
8§T-2 % 75 45011511 96 |28
10 %
T % 2
$5-3 / 100 2 |225 29
9
15 7/ ]:twith limestone pieces below 14.8
AY 3
- Boring terminated at 15.5 ft.
5
g -
8
(E,D'__ -
5
g
&}-20-
z
9 pu—
z
o pol
&
@
3
&
[}
8 —
[r4
2 s
E Completlon Depth: 15.50 Remarks: Boring drilled with CME 85 using solsd stem fingerbit and
4| Date Boring Started: 8/28/07 auto SPT.
g Date Boring Compileted: ?lA288/O7 Groundwater not encountered dunng drilling.
Engineer/Geologist: fi 15.5
8l Project No.: 2007075 Auger refusal at 15.5 ft.

The stratification lines represent approximate sirata boundaries.
in situations, the transition may be gradual,
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|
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LOG OF BOR'NG NO. BH-20 Geotechnical & Environmental Enf[gineer?ng \
Project Description: Richards Gebaur Redevelopment g‘:’*’z :; ":'i::;é:o::g ggrgpbeﬂ Plsza. pidg. C A
Kansas City, MO (314) 644-3134_(314) 644-3135 FAX Tt oy
Surface El.:  1068.5 . b
Location: See S 53 LBz |2 3
- ocation: See Site and Boring 5|2 N wlelaelo
&8 % g Location Plan E';, A §§§ Eggt 5| E ElE
£18 B |2 QG%agéggfa»aézg%
8|4 3|8 AR R A
° €1 1%8E BE 2|7 %8
MATERIAL DESCRIPTION ©T @
B Brown, lean CLAY (CL), with grass
. 2 roots ]
% Brown, lean CLAY (CL)
~ % " Brown, Al CLAY (CH) "7~
- ST-1 % 46 2.5012.761 106 |16
» %
12
- "x 882 % 100 42 | NA
10 1 _Limestone pieces —
Boring terminated at 9.75 ft.
_15_
_20_
C205mpletion Depth: 9.75 Remarks: Boring drilled with CME 55 using sohd stem fingerbit and
Date Boring Started: 8/28/Q07 auto SPT.
Date Boring Completed: ~ 8/28/07 Groundwater not encountered dunng drilling.
Engineer/Geologist: JAS Sampler refusal at 9.75 ft. |
Project No.: 2007075

LOGWITH LAB RICHARDS GEBALR REDEVELOPMENT 02807075.GPJ 9/28/07

The stratification lines rapresent approximate strata boundaries.
in situations, the transition may be gradual,
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LOG OF BORING NO. BH-21

Geotechnical & Environmental Engiﬁeering
59th & Arsenal, Two Campbeli Plaza, Bidg. C

o

Project Description: Rich
ject Description giacn Sa;:s& gebﬁg Redevelopment St Louis, Missou! 63139 e |
Y (314) 644-3134 (314) 644-3135 FAX S— o
Surface El.: - ot
Location: See Site and Boring £% | Blz ¥ 5
— o . e a e a ] @
s % |3 Location Plan b SE\E |BE|8.|E|E|E|2
-le) 8 |¢ §9 |8°lExlss IS5 2 1212
S|E| g | >1Cilgs :U)EQ‘Z,g S lm i L | =
gl&l 8 |§ B |2a|PF|EFIS3 19| 5] 8| 8
] oo | B 4 said (S22 |t & | B
e A @ aflo CRES 13 lal®
8l 215 |2 o
MATERIAL DESCRIPTION SR
77 Brown, lean CLAY (CL), with gras
| roots
Brown leanCLAY(CL)
. ? Brown, fat CLAY (CH)
$5-1 / 72 5 |2.50 21
— 5 % 7
i %
7 Brown, lean CLAY (CL)
= 8T-2 % 78 1.00]0.43| 64 |61
10— % _ .
-with limestone pieces below 10.0
T 2 .
Boring terminated at 11.0 ft.
— 151
g
&
b -
b
§
£l-20
£
g
2
o i
S
% -
o
o -
g
2 s
f, Completion Depth: 11.00 Remarks: Boring drilled with CME 55 using solld stem fingerbit and
3| Date Boring Started: 8127107 auto SPT.
§ Date Boring Completed:  8/27/07 Groundwater not encountered dunng drilling.
2] Engineer/Geologist. JAS Auger refusal at 11.0 ft.
ol Project No.: 2007075

The stratification lines represent approx|mlate strata boundaries.

tn situations, the transition may be gradua
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LOG OF BORING NO. BH-22 Geotechnical & Environmental éngineering %\
: P TR o 59th & Arsenal, Two Campbelt Piaza, Bidg. C
Project Description: Euacnh;r:z i(t;Ebna;lg Retevelopment St. Louis, Missouri 63139 TSi
y: (314) 644-3134_(314) 644-3135 FAX SO e
Surface El.; 1064.7 . i
Location: See Site and Boring £ 1 Bz |2 5
—— o . x® gl g vy :5, .E‘ t k] @
181 % |4 Location Plan “ 1o l25)8, |58 2.8 E1EE
- s | .U el g lEul2s|80|7218 el &
LR RN s € |525782|58(8 8§ 8
© &« “EE |85 |g|T% g
MATERIAL DESCRIPTION il R
by Brown, lean CLAY (CL), with grass
] 4 roots
/) _Brown leanCLAY(CL) __ _____
| 2 Brown, fat CLAY (CH)
B 88-1 é 50 50/6"] NA
1 LIMESTONE, gray, hard
-5 - 3.25" clay seam below 4.6 ft,
l hughiy fractured limestone above
n RUN 4.8 ft ' 83 | 27
t - moderately fractured with
- intermixed clay seams below 4.8 ft.
I~ 1] Core loss from 8.0 to 6.4 ft.
-
- - near vertical fracture from 7.7 to
1  80ft
B ] - highly fractured with intermixed
| 10 runzL L clay lenses from 9.0 t0 9.5 ft. 100 | 385
[
- I
B RUN3 TL 93 | 67
- |
Boring terminated at 14.0 ft.
_15_
BL
5
g -
S
2
S
E-20+
2
I
2
o —
&
g
g -
g
&t Sompletion Depth: 14.00 Remarks: Boring drilled with CME 55 using solid stem fingerbit and
&} Date Boring Started: 8/28/07 auto SPT. \
Z| Date Boring Completed: ~ 8/28/07 Groundwater not encountered during drilling.
2| Engineer/Geologist: JAS Auger refusal at 4.0 ft. ‘
S| Project No.: 2007075

The stratification lines represent approximate strata boundaries.
(n situations, the transition may be gradual.




LOG OF BOR'NG NO. BH-23 CGeotechnical & Environmental Engineering ®
; s [T 58th & Arsenal, Two Campbell Plaza, Bldg. C
Project Description; Elchardz feb;gr Redevelopment St Lous, Missouri 63139 T=i
ansas L1y, (314) 644-313¢_(314) 644:3135 FAX P,
Surface £1.. 10589 ol = w
Location; See Site and Boring £ | Flz |® ¥
. o . i ® Gig |og Lo | = [
218 % |3 Location Plan =1 4 §§ s |2% ge 5| E|E|E
£|El B |2 S g |E5 /858833158 nlel g
= | E s gl |8 oIBR8 1013138
Tlo| & |8 2 o P08l 5] 51§
S ] o ﬂ.g ) © | % Jialw
8 & e 5 I
g8lf | &0 |F
MATERIAL DESCRIPTION
2%+  Brown, lean CLAY (CL), with grass
n __l // roots
Brown, lean CLAY (CL)
| || ) Bonlenaved
7/ Brown, fat CLAY (CH)
) o 3
- §8-1 / 78 4 3.00 057
/ - trace limestone pieces below 4.0 5
5 % ft.
- ] sm% 50 4.00|1.87]102 |24
» Z
- - %
V.7 ,
8.3 / 100 4 1200 28 1 61 | 31| 30
6
15 %
g %"‘TQE@&&C‘&\?(‘(}TJ “““““““
B - )
- / v 3
g 54 770~ -1/8" sand lens at 19.0 ft 100 4 |<0.25 83
4 I = 1 Poorly graded SAND (SP), with z3
g limestone pieces
g Boring terminated at 20.0 ft.
:
8,,,. ot
o4
s
& o
(G}
7] ]
2
% H
5] 7 " 5
x C?osmpietion Depth: 20.00 Remarks: Boring drilled with CME 55 using sclid stem fingerbit and
3| Date Boring Started: 8/28/07 auto SPT. 5 ' B
Z| Date Boring Completed: ~ 8/28/07 Groundwater was encountered at 19.0 ft. during drilling.
g Engineer/Geolagist: JAS !
[ Project No.; 2007075 ‘

The stratification lines represent approximate strata boundaries.
In situations, the transition may be graduai,




LOG WITH LAB RICHARDS GEBAUR REDEVELOPMENT 02007075.GPJ 9/28/07

LOG OF BOR’NG NO. BH~24 Geotechnical & Environmental Engineering \
Project Description: Richards Gebaur Redevelopment oo & Arsenal, Two Camphel Plaza, Bidg. © TSi
Kansas City, MO St. Louis, Missouri 63139 ‘
4 (314) 644-3134 (374) 644-3135 FA D s R
Surface El.;  1054.7 _ b
Location: See Site and Bori £4 F £ |3 g
et o 101 ee oite an oring = S| g - o5 e = [}
8185 | Location Plan ~ |, 18518, 25le. |8 E| 5|2
- L @ Se [l =
AHE R |2 |585RE5/88 18 3] F|¢
Elo| o |8 8 40 :)».‘2- 51 &5 8l %
° lO1HEEE B0t E
MATERIAL DESCRIPTION o @
>#  Brown, lean CLAY (CL), with grass
B roots
4 Brown, lean CLAY (CL), with
2 RUNT IE limestone pieces 20 | 28
Il LIMESTONE, Li tgray, hard,
Y moderately weatheréd
™ ] - 1.2"clay’seam from 1.2 10 1.3 ft.
- core [oss
= L1 - highly fractured from 3.2 10 3.4 .
I -core loss from4.2t0 7.1 ft.
-5 RUN2TT ; 56 | 15
;N 1 |
B 1
T
[1 -coreloss from 8.1 t0 8.3 ft.
B RUN3 [T : 48 | 17
o L - clay seam from 9.3 10 9.6 ft.
i Boring terminated at 10.0 ft.
15
-
20—
25
Completion Depth: 10.00 Remarks: Boring drilled with CME 55 using soild stem fingerbit and
Date Boring Started: 8/27/107 auto SPT.
Date Boring Completed: ~ 8/27/07 Groundwater not encountered dunng drifling.
Engineer/Geologist: JAS Auger refusal at 1.0 f. |
Project No.: 2007075 1

The stratification lines represent approximate strata boundaries.
In situations, the transition may be gradual.




LOG OF BORING NO. BH-25

Project Description: Richards Gebaur Redevelopment
Kansas City, MO

Geotechnical & Environmental Engineering
59th & Arsenal, Two Campbell Piaza, Bidg. C
St. Louis, Missouri 63138
(3141644-3134 (314) 644-3135 FAX

o

GRILNGOT 1 1G .

ind .

Surface El.:  1069.1

Location: See Site and Boring
Location Plan

Depth, feet
Sampies
Sample #

Graphic Log

MATERIAL DESCRIPTION

wlg & o
. %jg FlE |
; S.E a ?%‘?‘; :%
£ by — i
§ 5 |Eciss(Es|Zs Ik
[ =P o
8| & |22 18- |25)83 |9
[:F] @ Dy 7]
[va Azie My = -
31 c ] ,i_:) o
2t | & 2

Liguid Limit

Plastic Limit

Plasticity index

Brown, lean CLAY (CL), with grass
roots

Brown, lean CLAY (CL}

M\

?t with limestone pieces below 2.0

Bioring terminated at 3.0 ft.

25
Compietion Depth: 3.00

Date Boring Started: 8/28/07
Date Boring Completed:  8/28/07
Engineer/Geologist: JAS
Project No.: 2007075

LOG WITH LAB RICHARDS GEBAUR REDEVELOPMENT 02007075.GPJ 9/28/07
i
i

Remarks: Boring drilled with CME 55 using soli\d stem fingerbit and

auto SPT. L
Groundwater not encountered during drilling.

Auger refusal at 3.0 ft.

The stratification lines represent approximate strata boundaries.
In situations, the transition may be gradual.




