KEY TO BORING LOGS

Symbol  Description Symbol  Description
Strata symbols y Description not given for:
/ "Oy"
LS /@é
Q%% n Gravel frac
>0 o0 - . .
NSRS Description not given for:
"Lwu"
/ Low-high plasticity
/ clays .
Misc. Symbols
Description not given for: A Description not given for:
"oz" "FTRANGLE"
High plasticity [ ] Description not given for:
clay "FSQUARE"
Description not given for: ~Z Water table during
"o drilling
MM Topsoil x Water table at
MV boring completion
77 Description not given for: Soil Samplers
"O="
e ﬂ Standard penetration test
Description not given for:
"NR"
[I Undisturbed thin wall
Shelby tube

Low plasticity
clay

fZ—:—* Description not given for:
= ﬂ;—i_ "C-3"

Silty sand

Shale

Notes:

1. Exploratory borings were drilled on 03-17-11 using a
4-inch diameter continuous flight power auger.

2. No free water was encountered at the time of drilling or
when re-checked the following day.

3. Boring locations were taped from existing features and
elevations extrapolated from the final design schematic plan.

4. These logs are subject to the limitations, conclusions, and
recommendations in this report.

5. Results of tests conducted on samples recovered are reported
on the logs.




File: 2008012455

REITZ & JENS, INC.

CONSULTING ENGINEERS

BORING LOG B-1

Labadie Plant Utility Waste Landfill
Potential Clay Borrow at Callaway Plant
CLIENT: Ameren Missouri

LOCATION: N 1070025
ELEVATION: 821
DATE DRILLED: 03-17-11

E 1850593
DATUM:

p SHEAR STRENGTH, tsf
.
Gl AQUR2 EmPP [SV OTV
28 |53 RN B
o} é zZ35 z L';J
|, |4|gg[§| MATERIALDESCRIPTION | ge2 |82, RRARERISHRATONT R
A - - R (o c Yo
I | E E % =l % g %’ 5 | ® MOISTURE CONTENT, %
O I -2 - - 38 | 82| o %FINES (SILTS & CLAYS)
[a) ] S| 0 |o] a OnX Sa PL | | LL
0 R _ 20 40 60
i i”/""*‘" ........ ~8-inches of crushed limestone | | AR NN
i 78| CLAY (CL-CH), brown and gray, 3-3-4 |325| ia feil i P
i -] moderately plastic, slightly silty, stiff, moist|-———f-"" " S I
| o5| Silty CLAY (CL-ML), brown and tan, with | 1195|195 g 97 q
........ lignite and limonite, dry FUPRRRINERNURY OUUOUOOOY I P
— 816 H L H H é H
1 . 100| CLAY (CH) lightbrown and gray, high | 3.35 |276| & | e B =
1 “7| plastic, moist, dry e i % 5 B 1 6 S8 S =
i 94| With trace fine sand and fine gravel 3.4.5 |269| 4 . { .
i P HE
- 810 |
12 \
I ¢4 I . S \
Becoming gra:
. 100 g gray 1103 |19.1 \ L
- vy \
| \\
804 i o
B VAL with finesasnd |7 7T K =n
- 100 1132 (175 o S
|4 '/ /7~%---1  feeeeeee e H \: I
— 98 VA Becoming gray and orange brown, with | ..o 1 2 4 | ! | 5+
24— 100 X ) : 117.7 |15.1 o O M~
........ medium to fine sand : \ § I
|
7 |
L H \ H Do
77 I R R | 4 i
— 792 100| Sandy CLAY (CH), golden brown, high 4-9-11 131 e ; J}%
30 PEEA plastic, fine grain sand, with silt lenses, veryff--- i .
. \ stiff )f
1 Boring terminated in sandy clay at 30'- 0"
- NOTE: Bulk sample taken at 13'-20'
— 786
36
DRILLER: Midwest Drilling WATER LEVELS: DURING DRILLING FEET
METHOD: 4.25" CFA STRATIFICATION LINES ARE Y _ BORING DRY AT COMPLETION OF DRILLING
TYPE OF SPT HAMMER: Automatic L e a2 AT FEET AFTER HOURS
HAMMER EFFICIENCY (%): GRADUAL OR MAY OCCUR BETWEEN AT FEET AFTER HOURS
LOGGED BY: J. David SAMPLES. PIEZOMETER:  INSTALLED AT __ FEET
Figure 2-1 Sheet 1 of 1



File: 2008012455

REITZ & JENS, INC.

CONSULTING ENGINEERS

BORING LOG B-2

Labadie Plant Utility Waste Landfill LOCATION: N 1069272 E 1852010
Potential Clay Borrow at Callaway Plant ELEVATION: 813 DATUM:

CLIENT: Ameren Missouri

DATE DRILLED: 03-17-11

p SHEAR STRENGTH, tsf
.
[m [a]
. Sgr |5 AQU/i IPP2 st3 o TV
g E0Z | B - ' '
3 023 | zZ32 STANDARD PENETRATION TEST
il = I 5 I MATERIAL DESCRIPTION UeS [ O3 | a N-VALUE (BLOWS PER LAST FOOT)
|2 |=]alhle Ead |Et
| 5 |g| 2|48 29C | 25| @ MOISTURE CONTENT, %
& E | 212 & 288 |3 £ | O %FINES (SILTS & CLAYS)
[a) ] S| G |o] a omE Sa PL | | LL
20 40 60
07 M N T T T
i / ........ N\5-inchesof topsoil _ |l -
1 / g3| Silty CLAY (CL), brown and gray, trace 2-2-4 [29.1] A AL ; -
810 ) lignite and limonite, firm, moist S— — A A L
9 Becoming dr \ 40
- A | 92 g dry 106.7 [19.0[ | 4 n o=
L AR ...\ H l: H T
6 1 V//B T A~ AN, S~ N T T T T e R
i CLAY (CH), red-brown, high plastic, with | 3.3.5 |215] ia i j@ i i ! P
. lignite and limonite, stiff S N S W
Becoming gray brown f
- 804 g gray 1029 [22.8 e "o
12
i With fine sand, trace mediumsand | .. _ |, 4 5%
. 1105 |16.8 o O ik
-8 AT [
187 T T L EAA E LY SN
i Highly weathered sandstone with chert 1.00/3.9" ; AL T
| gravel
L 792 Boring terminated in weathered sandstone
| at 18'-9.5"
i NOTE: Bulk sample taken 10'-13'
24 —
— 786
30
— 780
36
DRILLER: Midwest Drilling WATER LEVELS: DURING DRILLING FEET
METHOD: 4.25" CFA i;';sgi:;ﬁ\TI'IEOSCEIILNE?)SE[EARIES Y BORING DRY AT COMPLETION OF DRILLING
TYPE OF SPT HAMMER: Automatic ONLY: ACTUAL CHANGES MAY BE AT FEET AFTER HOURS
HAMMER EFFICIENCY (%): GRADUAL OR MAY OCCUR BETWEEN AT FEET AFTER HOURS
LOGGED BY: J. David SAMPLES. PIEZOMETER:  INSTALLED AT __ FEET

Figure 2-2 Sheet 1 of 1



File: 2008012455

REITZ & JENS, INC.

CONSULTING ENGINEERS

B

ORING LOG B-3

Labadie Plant Utility Waste Landfill
Potential Clay Borrow at Callaway Plant

CLIENT: Ameren Missouri

LOCATION: N 1068835 E 1850564
ELEVATION: 822 DATUM:
DATE DRILLED: 03-17-11

@ SHEAR STRENGTH, tsf
.
Gnl A QU2 MW PP 0 sv O TV
> 02 | Eg ' ' '
o} o zZ35 Zz
= | |2 g|e 8| MWATERIALDESCRIPTION | §55 | 52|, SARERISMEEATONS
E o < — -l - Q w —
| g E %’ =l % % %’ 5 | ® MOISTURE CONTENT, %
& E | 212 & 288 |3 £ | O %FINES (SILTS & CLAYS)
[a) ] S| 0 |o] a OnX Sa PL | | LL
1l - I1r—-—""F " /0 _ 20 40 60
07822 pg | - 8-inches of gravel and topsoil | | R S EEEEEEE
1 Mloo Silty CLAY (CL), brown and gray, trace 2-3-4 (244 Al eiid ! L
47| _lignite and limonite, stiff, moist |- b e
1 7 100| CLAY (CH), brown and gray, high plastic, 1073 1173 ol R A
........ slightly silty, dry \\ I
6816 /| e |
100 346 |27.7| 4 . o0
A e PO S \\ T-
1 / 1 Becoming tannishgray [ 7T
/ 38 107.8 |19.0 o »
12 810 %
T % 100 107.2 |21.0 . n
18804 7| CLAY (L), gray, with fine sand, trace fine| 1
100 - gray, ’ 107.4 [206 » =
| 1 gravel [ 7 T
I Z A P
Becoming very sandy and gravell
0| 708 | 1100 g very sandy and gravelly | - 1150 |150| e
| g | Shaley CLAY, golden, with chert gravel | o
P Ay and rock residuum e %
o 100 17-32-39(14.9 . BTt
30 9 Boring terminated in shaley clay at 30'- 0"
| NOTE: Bulk sample taken 1'-10'
36 | 786
DRILLER: Midwest Drilling WATER LEVELS: DURING DRILLING FEET
METHOD: 4.25" CFA STRATIFICATION LINES ARE Y _ BORING DRY AT COMPLETION OF DRILLING
TYPE OF SPT HAMMER: Automatic L e a2 AT FEET AFTER HOURS
HAMMER EFFICIENCY (%): GRADUAL OR MAY OCCUR BETWEEN AT EFEET AFTER HOURS
LOGGED BY: J. David SAMPLES. PIEZOMETER:  INSTALLED AT __ FEET

Figure 2-3 Sheet 1 of 1



File: 2008012455

REITZ & JENS, INC.

CONSULTING ENGINEERS

BORING LOG B-4

Labadie Plant Utility Waste Landfill LOCATION: N 1068562 E 1852007
Potential Clay Borrow at Callaway Plant ELEVATION: 821 DATUM:

CLIENT: Ameren Missouri

DATE DRILLED: 03-17-11

P SHEAR STRENGTH, tsf
. w
Gnl A QU2 MW PP 0 sv O TV
b £032 | EG ' ' '
8 B3 |23 STANDARD PENETRATION TEST
i I = I -4 i MATERIAL DESCRIPTION o S | 8% | a N-VALUE (BLOWS PER LAST FOOT)
& o s o [Pl & ce8 N
| & E % = @ 2 § % ,5 @ ® MOISTURE CONTENT, %
& E | 212 & 288 |3 £ | O %FINES (SILTS & CLAYS)
[a) | S| 0 |o| a OnX So PL | I LL
I 1
0- N _20 40 60
i V | N\&inchesoftopsoil | | RN R
| 92 S|Ity_CLA_Y (CI__), gra)_/-brown, with lignite 956 |28.1 H -
| / 1 and limonite, stiff, moist | T |77
i / 100| Becoming dry 445|195 & _ n
— 816 S s S [ [
6 / 1 Norecovery — |T7TTOITOT
i 1, 1 21 §.§
- 100| CLAY (CH), gray and golden, high plastic | 9.3.5 |22l 4 & *&——
- PO PO _l_ H H H H H H Z.Z
— 810
12
7 | With sand and trace fine gravel || T
. 100 111.4 |18.9 o
— 804
18— o AN Gy S T T EEERPERE
| Silty SAND (SM), golden and gray, trace 100.2 |23.6 ¢ m
] | clay, with layers of clayey silt, dry, hard_ _ == bbb
| Shale, maroon
-7 = 1 |
24 100 . . . ..50/4.5" | 5.3 |-° 4100+~
| Boring terminated in shale at 24'-0"
| NOTE: Bulk sample taken 15'-24'
— 792
30
— 786
36
DRILLER: Midwest Drilling WATER LEVELS: DURING DRILLING FEET
METHOD: 4.25" CFA STRATIFICATION LINES ARE Y BORING DRY AT COMPLETION OF DRILLING
TYPE OF SPT HAMMER: Automatic L e a2 AT FEET AFTER HOURS
HAMMER EFFICIENCY (%): GRADUAL OR MAY OCCUR BETWEEN AT FEET AFTER HOURS
LOGGED BY: J. David SAMPLES. PIEZOMETER:  INSTALLED AT __ FEET

Figure 2-4 Sheet 1 of 1



File: 2008012455

REITZ & JENS, INC.

CONSULTING ENGINEERS

BORING LOG B-5

Labadie Plant Utility Waste Landfill LOCATION: N 1068017 E 1850704
Potential Clay Borrow at Callaway Plant ELEVATION: 823 DATUM:

CLIENT: Ameren Missouri

DATE DRILLED: 03-17-11

@ SHEAR STRENGTH, tsf
T a
E aﬂﬁ E'f AQU/i .PP2 DSV3 <O TV
: =53 | B9 - : -
=D P4
el . |28l §| MATERIALDESCRIPTION | =8 |82, RARERISNEATONT+Eon
w - 8] m
Li g é % E % % % % 5 % ® MOISTURE CONTENT, %
5| @ |2l 2|58 88 | 28| o %FINES (SILTS & CLAYS)

a) w = o0 |o| a Omx Sa PL | | LL
0 I O 20 40 60
820 | [\2-inchesoftopsoil | | I i P
1 / 94| Silty CLAY (CL), gray-brown, firm, moist | 2.2.3 [30.6 = ! =

- - SRS o M C P
/ With lignite and limonite \ 56
1 100 108.2 |20.0 \\ - m O
= / --------------------------------- \
6- P s o e o e :
| 516 CLAY (CH), gray and golden, high plastic, | 3.35 |245| 4 e | |
| stiff, dry ESUUUIOIOUIOOO SOOI [ S S S S S S O
- 108.6 |19.9f - .
4 S/ :\ :
1
- 1
12 \
-8 Vart 11
1 106.0 |21.7 \ . .
- v |l |
1 |
i : f\f : P
187 . N U SURN [ R ]
| 804 Withfinesand - 347 ....... 223 L RE 2.}:

Weathered shale with sandstone and

= ? i 222 o
- p 7z O Rt RS R=h
77 siltstone gravel, hard, dr
a|  B% : y 41324 72| @ ik
— 798 Boring terminated in weathered shale at 24'- I
_ 6"
- NOTE: Bulk sample taken 15'-18.5'
30
— 792
36
— 786
DRILLER: Midwest Drilling WATER LEVELS: DURING DRILLING 22 FEET
METHOD: 4.25" CFA i;?ggi:ﬁi-‘rrggélll_NESLﬁﬁsARIES N BORING DRY AT COMPLETION OF DRILLING
TYPE OF SPT HAMMER: Automatic ONLY: ACTUAL CHANGES MAY BE AT _85 FEETAFTER _24 HOURS
HAMMER EFFICIENCY (%): GRADUAL OR MAY OCCUR BETWEEN AT FEET AFTER HOURS
LOGGED BY: J. David ' PIEZOMETER:  INSTALLED AT __ FEET

Figure 2-5 Sheet 1 of 1



File: 2008012455

RrITZ &

JENS, INC. BORING LOG B-6

CONSULTING ENGINEERS

Labadie Plant Utility Waste Landfill
Potential Clay Borrow at Callaway Plant
CLIENT: Ameren Missouri

LOCATION: N 1067907 E 1852069
ELEVATION: 822 DATUM:
DATE DRILLED: 03-18-11

@ SHEAR STRENGTH, tsf
. w
Gnl A QU2 MW PP 0 sv O TV
= =02 | ER ' ' '
o} o zZ35 Zz
=| |2 g|e | MATERIALDESCRIPTION | 823 50| | SuARIRISIEEATONS:,
- A = : s
T % & %’ |l %%%’ §§ ® MOISTURE CONTENT, %
O I -2 - - 38 | 82| o %FINES (SILTS & CLAYS)
[a) ] S| 0 |o] a OnX Sa PL | | LL
Jles - 20 40 60
0822 7 | D\4inchesoftopsoil [ | bbb b LB L L L E L
- igh 1| : 3§
1 / 46| \CLAY (CH), golden and red-brown, high / | o- 1 |36l i 1| we 28
AL plastic, with fine sand, stiff, moist /| 77 [T S IR :
2
T / ¥ 100| Silty CLAY (CL), gray-brown, with lignite [ 2.5.5 |203] n - o
/%2 SRR [ e R P it
6816 [ e / .
Aol ____ | 244 [263] of
1 1 CLAY (CH), gray-brown, high plastic, dry |- i
100 108.8 |20.5— L 4 =
12 810
T 100 955 |[27.9 o u
184804 AV e
100 110.9 |20.0 L ] n
241798 100| With fine sand, dry 1148 174+ | e
1 Ava 100| With finegravel | 103.7 [20.7 »
Boring terminated at tube refusal on rock at
30 1 792 28"10"
NOTE: Bulk sample taken 10-13.5'
36 | 786
DRILLER: Midwest Drilling WATER LEVELS: DURING DRILLING 285 FEET
METHOD: 4.25" CFA STRATIFICATION LINES ARE N BORING DRY AT COMPLETION OF DRILLING
TYPE OF SPT HAMMER: Automatic L e a2 AT FEET AFTER HOURS
HAMMER EFFICIENCY (%): GRADUAL OR MAY OCCUR BETWEEN AT FEET AFTER HOURS
LOGGED BY: J. David SAMPLES. PIEZOMETER:  INSTALLED AT __ FEET

Figure 2-6 Sheet 1 of 1



REITZ & JENS, INC. BORING LOG B-7

CONSULTING ENGINEERS

File: 2008012455

Labadie Plant Utility Waste Landfill LOCATION: N 1068084 E 1852942
Potential Clay Borrow at Callaway Plant ELEVATION: 809 DATUM:
CLIENT: Ameren Missouri DATE DRILLED: 03-18-11
@ SHEAR STRENGTH, tsf
. w
Gnl A QU2 MW PP 0 sv O TV
> 03 | Eg ' ' '
o} QZD Zz
| . |4|g gl #| MATERIALDESCRIPTION | gec |82, RUAERIGHSHAIRT R
& & [£] o [F| & e E
I |k E %’ = %%%’ §§ ® MOISTURE CONTENT, %
O I -2 - - 38 | 82| o %FINES (SILTS & CLAYS)
a) ] S| 0 |o] a Al )4 Sa PL | | LL
o O 20 40 60
- —7.5-inches of crushed limestone | | . o bt b e b
] |_Silty CLAY (CL), gray-brown, firm, dry | 3.33 |19.1( a @ & @ i -
i |_CLAY (CH), gray and tan, trace fine sand | i -
5 533
-804 /A e BN
6 — . o e
Becoming golden, trace fine gravel, dry, o 0 VA O T
i verystiff ] 398 BBt b
| Shaley CLAY (CH), golden and maroon, 121.0 |17.0 » "5{;
| with chertgravel A STEEEe
— 798
12
* 17-5055"12.4| 8 4100+ -+
: Boring terminated at auger refusal on
L 792 limestone at 15'-0"
18 NOTE: Bulk sample taken 10'-13.5'
— 786
24 —
— 780
30
— 774
36
DRILLER: Midwest Drilling WATER LEVELS: DURING DRILLING FEET
METHOD: 4.25" CFA STRATIFICATION LINES ARE Y BORING DRY AT COMPLETION OF DRILLING
TYPE OF SPT HAMMER: Automatic L e a2 AT FEET AFTER HOURS
HAMMER EFFICIENCY (%): GRADUAL OR MAY OCCUR BETWEEN AT EEET AFTER HOURS
LOGGED BY: J. David SAMPLES. PIEZOMETER:  INSTALLED AT __ FEET

Figure 2-7 Sheet 1 of 1



File: 2008012455

REITZ & JENS, INC.

CONSULTING ENGINEERS

BORING LOG B-8

Labadie Plant Utility Waste Landfill
Potential Clay Borrow at Callaway Plant
CLIENT: Ameren Missouri

ELEVATION: 816 DATUM:
DATE DRILLED: 03-18-11

LOCATION: N 1067429 E 1853784

@ SHEAR STRENGTH, tsf
. u
[ [a)
. Sur |ox AQU/i IPP2 st3 o TV
g E0Z | B - ' '
8 9} £ 22 STANDARD PENETRATION TEST
. = g E MATERIAL DESCRIPTION gy S | 8% | a N-VALUE (BLOWS PER LAST FOOT)
£ o [£] 2 ul & Eag W
| % |x| I8 32 | P3| @ MOISTURE CONTENT, %
N ERER: 285 | 3% | O %FINES (SILTS & CLAYS)
[a) | S| 0 |o| a OnX So PL | I LL
I 1
20 40 60
077816 NS N T S T T T T T T T T T T
7 . M\5-inches of crushed limestone | |
1 / g3| Silty CLAY (CL), gray-brown, very stiff, 3-6-14 | 10.2 |- @i Adoioid .5
o dry Y N N O i
7 L] 3.2
+ 2 | 54 1068 [127| ®H a Nos
oA - i b
61810 o AT T T / 45
CLAY (CH), golden and gray, high plastic, | 4-6-10 |18.9| i e i f}r&
+ with fine gravel o A B 8 B O O i
Grav_elly CLAY (QC), brown a_nd tan, high 1004|191} 4 d n
1 plastic, coarse to fine gravel, with finesand || . R O o
12 804
No recovery S
From 14.5' to 15.5' heavy rocky drilling
| Boring terminated at auger refusal on
18 798 . P
limestone at 17'-0
1 NOTE: Bulk sample taken 1'-15'
24 792
30—+ 786
36 780
DRILLER: Midwest Drilling WATER LEVELS: DURING DRILLING FEET
METHOD: 4.25" CFA STRATIFICATION LINES ARE Y _ BORING DRY AT COMPLETION OF DRILLING
TYPE OF SPT HAMMER: Automatic L e a2 AT FEET AFTER HOURS
HAMMER EFFICIENCY (%): GRADUAL OR MAY OCCUR BETWEEN AT FEET AFTER HOURS
LOGGED BY: J. David SAMPLES. PIEZOMETER:  INSTALLED AT __ FEET
Figure 2-8 Sheet 1 of 1



File: 2008012455

REITZ & JENS, INC.

CONSULTING ENGINEERS

BORING LOG B-9

Labadie Plant Utility Waste Landfill
Potential Clay Borrow at Callaway Plant
CLIENT: Ameren Missouri

LOCATION: N 1067143 E 1850654
ELEVATION: 834 DATUM:
DATE DRILLED: 03-17-11

@ SHEAR STRENGTH, tsf
. w
. @@E c AQU/i IPP2 st3 O TV
g 50z | EQ - - -
O o= =) Zz
e | . (4| gl 8| MATERIALDESCRIPTION | g:2 821, RUARMRISNEIANIONTRon
E o < — -l - Q w —
et E E %’ = @ % % %’ 5 @ ® MOISTURE CONTENT, %
E o - s 2| & 288 |3 £ | O %FINES (SILTS & CLAYS)
a) o B O |o| a Omx Sa PL | | LL
otea LJd| Feco o _ | _20 40 60
7 N CLAY (CH), reddish brown and gray, high (| | e o )
| / 58 plastic, with lignite and limonite, moist 010 l209) i i ite . 98.6
+ oW 100| Silty CLAY (CL), gray brown, dry, hard | 5.12-16 |13.4 g L
61828 / e e
2y woof 100.0 |23.6 @ ; %l%'
T ~1--1 CLAY (CH), brown and gray, high plastic, |-
/ 1o0| slightly sitty, stiff 446|202 & 9 1
L4 ‘1
12 822 ‘1
......................................... l
T 100 104.3 |23.4 l ] n
e -
181816 100 Becominggolden [ 358 """" 235 Ll e (IR
"""" With fine to medium sand
24—+ 810 100 109.3 |20.0 O
......................................... N
T =7 1100| Shaley CLAY (CH), brown gray and purple| 1259 |12.9 . o 513\-
224 | with weathered limestone, with fineto |7 o
301804 LS medium sand
Sl e - - 100+->
1 100 Boring terminated at auger refusal on
limestone at 31'-1"
1 NOTE: Bulk sample taken 10'-13'
36 | 798
DRILLER: Midwest Drilling WATER LEVELS: DURING DRILLING 31 FEET
METHOD: 4.25" CFA STRATIFICATION LINES ARE N BORING DRY AT COMPLETION OF DRILLING

TYPE OF SPT HAMMER: Automatic ONLY: ACTUAL GHANGES MAY BE AT 111 FEETAFTER _24 HOURS
HAMMER EFFICIENCY (%): GRADUAL OR MAY OCCUR BETWEEN AT FEET AFTER HOURS
LOGGED BY: J. David ' PIEZOMETER:  INSTALLED AT ___ FEET

APPROXIMATE SOIL BOUNDARIES

Figure 2-9 Sheet 1 of 1



File: 2008012455

RrITZ &

JENS, INC. BORING LOG B-10

CONSULTING ENGINEERS

Labadie Plant Utility Waste Landfill
Potential Clay Borrow at Callaway Plant
CLIENT: Ameren Missouri

LOCATION: N 1066225 E 1850478
ELEVATION: 833
DATE DRILLED: 03-17-11

DATUM:

P SHEAR STRENGTH, tsf
. w
Gl A QU2 PP sV v
z §%§ %% Q 2 [ | , O , &
P 92 | E@ ' ' '
o] QZD Zz
e | . (4| gl 8| MATERIALDESCRIPTION | g:2 821, RUARMRISNEIANIONTRon
E o < — -l - Q LLJ'_
| & E % J & %%%’ 5@ ® MOISTURE CONTENT, %
& E | 212 & 288 |3 £ | O %FINES (SILTS & CLAYS)
[a) ] S| G |o] a omE Sa PL | | LL
o4 bEBd| F-—-=—"—"—"—————- —20 20 60
- “// ........ \4-inchesof topsoil __ | . P b
| /7 100| Silty CLAY (CL), brown and tan, with 2.45 |21.1 > ::: EEEE
i 1) lignite and limonite, moist, stiff SRR N AN
] ¥ |00 335 |211 . L
BN i N S | REeE
6 VA CLAY (CH), gray and tan, high plastic,dry | | \ .
- 100 1075 |187f i+ e e
I 4 | Becoming golden [T i A5
- 100 99 1130 [175| e SRR e
4 /SN N .
822 \
12 |
-/ o e 1
Becoming gra
. 100 i 105.7 |21.0 \\\ » m
| s 2 \
816 e
N 72 | Becoming orangish brown, trace finesand | | |
- 100 112.9 |18.3|-fi-i-i8-i-
1 IS/~ e . :\ .
* . . o
810 — [/ / ki Gravelly drilling at 22.5 .l iAo
24 = ) 100 With fine to medium sand * \A ; g
i 100| with fine gravel, very stiff L@ A IR =4
| Boring terminated in high plastic clay at
25I_OII
| NOTE: Bulk sample taken 15'-18.5'
— 804
30
— 798
36
DRILLER: Midwest Drilling WATER LEVELS: DURING DRILLING 235 FEET
METHOD: 4.25" CFA STRATIFICATION LINES ARE N__ BORING DRY AT COMPLETION OF DRILLING

APPROXIMATE SOIL BOUNDARIES

TYPE OF SPT HAMMER: Automatic ONLY: ACTUAL CHANGES MAY BE
HAMMER EFFICIENCY (%): GRADUAL OR MAY OCCUR BETWEEN
LOGGED BY: J. David SANPLES. PIEZOMETER:

AT _16.5 FEETAFTER _18 HOURS

AT

FEET AFTER HOURS

INSTALLED AT __ FEET

Figure 2-10 Sheet 1 of 1



REITZ & JENS, INC.

CONSULTING ENGINEERS

BORING LOG B-11

Labadie Plant Utility Waste Landfill
Potential Clay Borrow at Callaway Plant
CLIENT: Ameren Missouri

LOCATION: N 1066268
ELEVATION: 836
DATE DRILLED: 03-17-11

E 1852244
DATUM:

File: 2008012455

p SHEAR STRENGTH, tsf
. w
Gnl A QU2 MW PP 0 sv O TV
> £02 | Eg ' ' '
o} o zZ35 Zz
= | _ |4 g|e|§| MATERIALDESCRIPTION | E28 |52 | SKARieRRsiEisaionsdhon
E o < — -l - Q w —
I |k E %’ = g %%%’ §§ ® MOISTURE CONTENT, %
O I -2 - - 38 | 82| o %FINES (SILTS & CLAYS)
[a) | S| 0 |o| a OnX So PL | I LL
I 1
0 - 20 40 60
A ~\6-inchesof topsoil _ | .. e O O [
1 g34 / 100| CLAY (CH), gray and reddish brown, high 28.9 [ S8
........ plastic, silty, moist o
+ 100| Silty CLAY (CL), gray-brown, dry, hard | 143 e :
6+ AT 1™ = o A e e T i . e
/ 50 CLAY_(CH), tan and gray, high plastic, 195 f R ot
very stiff I N il
1828 - _ S—
100| Becoming gray 200 49 I
|
|
12—+ ]I
"""" Becoming gray red-brown and golden, trace n
T 822 / 100 fine gravel 238 . "
.l / ........ T R
Becoming gray-tan
/ 100 I grey 22.4 . n
+ 816 % -------------------
/7 R R
o Sandy CLAY (CH), tan gray and orangish
24 4 1190] brown, fine to medium grain sand 16.9 »
T 810
100 17.1 . R
30 Boring terminated in sandy clay at 29'- 6" :
NOTE: Bulk sample taken 10'-13.5'
T 804
36T
DRILLER: Midwest Drilling WATER LEVELS: DURING DRILLING FEET
METHOD: 4.25" CFA STRATIFICATION LINES ARE Y BORING DRY AT COMPLETION OF DRILLING
TYPE OF SPT HAMMER: Automatic L e a2 AT FEET AFTER HOURS
HAMMER EFFICIENCY (%): GRADUAL OR MAY OCCUR BETWEEN AT EEET AFTER HOURS

LOGGED BY:

J. David

SAMPLES.

PIEZOMETER:

INSTALLED AT __ FEET
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File: 2008012455

REITZ & JENS, INC.

CONSULTING ENGINEERS

BORING LOG B-12

Labadie Plant Utility Waste Landfill
Potential Clay Borrow at Callaway Plant

CLIENT: Ameren Missouri

LOCATION: N 1066354 E 1853688
ELEVATION: 812 DATUM:
DATE DRILLED: 03-17-11

P SHEAR STRENGTH, tsf
. w
> Qﬂﬁ e AQU2 EmPP [ISV OTV
& =t | z5 1 2 3
g E0Z | B - ' '
3 023 |22 STANDARD PENETRATION TEST
—~ L =2
3 . |2 § £ o MATERIAL DESCRIPTION ue S | 8% | a N-VALUE (BLOWS PER LAST FOOT)
o T = e L = £ag | gk
z S I | 2% | 24| @ MOISTURE CONTENT, %
& E | 212 & 288 |3 £ | O %FINES (SILTS & CLAYS)
a) ] S| 0 |o] a Al )4 So PL | I LL
I 1
o+ bd | K o] _20 40 60
7 ........ [\L-inchoftopsoil ] 0
1 810 / CLAY (CH), brown and gray, high plastic, | 1.2.2 [22.0| 4 i i [ i i imi i} L
7] slightly silty, firm, moist S o B AN N A I R e
| With fine to medium sand, dry 116.2 |13.7 ° 04'—3-:1
""""""""""""""""""""" e L
6 — NS S e . . A.
Trace weathered limestone, very stiff . g
........ et S
1804 1000 S e oy Ty e . 5 ol AW
L9V Sandy CLAY (CH), brown tan gray and P
| orange-brown, high plastic, fine to medium '
grain sand, with fine to coarse gravel
12—t Becoming very rocky drilling below 11.5'
T 798 . Weathered limestone
Boring terminated at auger refusal on
T limestone at 14'-0" NOTE: Bulk sample
taken 6'-14'
18
792
24—
786
30
1780
36
DRILLER: Midwest Drilling WATER LEVELS: DURING DRILLING FEET
METHOD: 4.25" CFA i;?sgi:ﬁﬁ\TrEgCEIII_NEgSE[EARIES Y BORING DRY AT COMPLETION OF DRILLING
TYPE OF SPT HAMMER: Automatic ONLY: ACTUAL CHANGES MAY BE AT FEET AFTER HOURS
HAMMER EFFICIENCY (%): GRADUAL OR MAY OCCUR BETWEEN AT FEET AFTER HOURS
LOGGED BY: J. David ' PIEZOMETER:  INSTALLED AT __ FEET

Figure 2-12 Sheet 1 of 1



Client: Ameren Missouri

LABORATORY TEST SUMMARY

Project: Labadie UWL

Location: Callaway Borrow Site

Sample Identification

Index Properties

o
@ T
¢
()
22
© 0 o
™ = e ) fE' g §
3 = = « - gcd Remarks
5 2 & 2| 2| 582
< 5 = Sz 98¢
i . g 5 S g | 25| Est ¢
] € 3 = IS s 2 < 2= =
2 € 8 7] o = 2 B9
€ S Q 7] z 2 = £ g @
5 z = n: « 5 S € £ RS £
Z © = ° S) o 5 a3 =53 g
£ g £ g g g S 13| 3| gs5% | ¢
A & a & S = a Sla ¥5%6 &
B-1 SPT-1 1-2.5 14 CL-CH 325 25
B-1 ST-2 3-5 20 CL-ML 19.5 110.5 28 21 97.9 4.0
B-1 SPT-3 6-7.5 18 CH 27.7 22
B-1 SPT-4 8-10 17 CH 26.9 1.8
B-1 BULK 13-20 CH 69 22 95.7
B-1 ST-5 13-15 24 CH 19.1 110.3 4.0
B-1 ST-6 18-20 24 CH, sandy 17.5 113.2 Figure 4-1 4.5+
B-1 ST-7 23-25 24 CH, sandy 15.1 117.7 Figure 4-2 4.5+
B-1 SPT-8 28.5-30 18 CH, sandy 13.1 4.5+
B-2 SPT-1 1-2.5 15 CL, silty 291 1.7
B-2 ST-2 3-5 22 CL, silty 19.0 106.7 32 19 94.0 25
B-2 SPT-3 6-7.5 18 CH 315 3.0
B-2 ST-4 8-10 17 CH 50.6 83.9 35
B-2 BULK 10-13 CH, trace sand 78 22 Figure 4-3
B-2 ST-5 13-15 24 CH, sandy 16.8 110.5 Figure 4-4 4.5+ Bent Tube
B-2 SPT-6 18.5-20 1.5 Weathered rock
B-3 SPT-1 1-2.5 18 CL, silty 244 2.0
B-3 ST-2 3-5 24 CH 17.3 107.3 61 22 92.2 4.5+
B-3 SPT-3 6-7.5 18 CH 27.7 2.9
B-3 ST-4 8-10 9 CH 19.0 107.8 3.0
B-3 BULK 1-10 CH 101 33 97.8
B-3 ST-5 13-15 24 CH 21.0 107.2 35
B-3 ST-6 18-20 24 CL, sandy, trace gravel 20.6 107.4 44 20 Figure 4-5 3.8
B-3 ST-7 23-25 18 CL, sandy, gravelly 15.0 115.0 Figure 4-6
B-3 SPT-8 28.5-30 18 Shaley clay 14.9 4.5+
B-4 ST-1 1-3 22 CL, silty 28.1 95.6 25
B-4 SPT-2 3.5-5 18 CL, silty 19.5 1.8
B-4 ST-3 6-8 5 CL, silty 2.5 Sample was all fall in, no virgin material
B-4 SPT-4 8.5-10 18 CH 24.7 2.3
B-4 ST-5 13-15 24 CH, sandy, trace gravel 18.9 111.4 4.0
B-4 BULK 15-24 CH, sandy 56 21 Figure 4-7
B-4 ST-6 18-20 21 SM 23.6 100.2 1.5 Not acceptable liner material
B-4 SPT-7 23.5-24 4.5 SHALE 5.3
B-5 SPT-1 1-2.5 17 CL, silty 30.6 1.7
B-5 ST-2 3-5 24 CL, silty 20.0 108.2 30 20 95.6 33
B-5 SPT-3 6-7.5 18 CH 245 25
B-5 ST-4 8-10 24 CH 19.9 108.6 35
B-5 ST-5 13-15 22 CH 21.7 106.0 3.0
B-5 BULK 15-18 CH 67 21 93.3
B-5 SPT-6 18-19.5 18 CH, sandy 22.3 3.4
B-5 SPT-7 23-24.5 16 Weathered rock 7.2 4.5+
B-6 ST-1 1-3 11 CH, sandy 36.5 85.1 83 29 Figure 4-8 1.5
B-6 SPT-2 3.5-5 18 CL 20.3 2.0
B-6 SPT-3 6-7.5 18 CH 26.3 21
B-6 ST-4 8-10 24 CH 20.5 108.8 33
B-6 BULK 10-13 CH 86 22 96.5
B-6 ST-5 13-15 24 CH 27.9 95.5 35
B-6 ST-6 18-20 24 CH 20.0 110.9 35
B-6 ST-7 23-25 24 CH, sandy 17.5 114.8 50 18 Figure 4-9 | 4.5+
B-6 ST-8 28-30 10 CH, sandy, gravelly 20.7 103.7 Bent Tube

Figure 3



Client: Ameren Missouri

LABORATORY TEST SUMMARY

Project: Labadie UWL

Location: Callaway Borrow Site

Sample Identification

Index Properties
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B-7 SPT-1 1-2.5 15 CL, silty 19.2 25
B-7 ST-2 3-5 16 CH, trace sand 274 95.6 81 25 Figure 4-10 25
B-7 SPT3 6-7.5 18 CH, trace sand & gravel 19.0 3.7
B-7 ST-4 8-10 16 Shaley clay 17.0 121.0 4.5+
B-7 BULK 8-15 CH, sandy, trace gravel 54 20 Figure 4-11
B-7 SPT-5 13.5-15 14 Shaley clay 12.4
B-8 SPT-1 1-2.5 15 CL, silty 10.2 4.2
B-8 ST-2 3-5 13 CL, silty 12.7 106.8 38 16 93.2
B-8 SPT-3 6-7.5 16 CH, sandy, gravelly 18.9 4.5+
B-8 ST-4 8-10 18 GC, sandy 19.1 100.4 Figure 4-12 35
B-8 BULK 1-15 CH, sandy 52 17 Figure 4-13
B-8 ST-5 13-15 9 GC, sandy Bent Tube, All Fall-in
B-9 ST-1 1-3 14 CH 29.9 91.0 80 26 99.9 2.3
B-9 SPT-2 3.5-5 18 CL, silty 13.4 25
B-9 ST-3 6-8 24 CL, silty 19.7 100.0 60 20 98.1 4.5+
B-9 SPT-4 8.5-10 18 CH 20.2 3.7
B-9 BULK 10-13 CH 52 18 95.7
B-9 ST-5 13-15 24 CH 234 104.3 33
B-9 SPT-6 18-19.5 18 CH 235 35
B-9 ST-7 23-25 24 CH, sandy 20.0 109.3 Figure 4-14 33
B-9 ST-8 28-30 15 Shaley clay, sandy 12.9 125.9 Figure 4-15 | 4.5+ Bent Tube
B-9 SPT-9 31-32.5 0.5 Limestone
B-10 SPT-1 1-2.5 18 CL, silty 211 1.7
B-10 SPT-2 3-45 18 CL, silty 211 2.3
B-10 ST-3 6-8 24 CH 18.7 107.5 53 16 96.7
B-10 ST-4 8-10 24 CH 17.5 113.0 45
B-10 ST-5 13-15 24 CH 21.0 105.7 33
B-10 BULK 15-18 CH, sandy 65 18 Figure 4-16
B-10 ST-6 18-20 24 CH, trace sand 18.3 112.9 4.0
B-10 ST-7 23-23.6 7 CH, sandy 16.5 116.0 Figure 4-17 | 4.5+ Bent Tube
B-10 SPT-8 23.6-25.1 18 CH, sandy, gravelly 15.7 4.5
B-11 ST-1 1-3 24 CH 28.9 95.2 59 24 98.7 35
B-11 SPT-2 3.5-5 18 CL, silty 14.3 4.0
B-11 ST-3 6-8 12 CH 19.5 101.0 51 21 96.5
B-11 SPT-4 8.5-10 18 CH 20.0 33
B-11 BULK 10-13 CH 63 16 98.5
B-11 SPT-5 13-15 18 CH, trace gravel 23.8 3.3
B-11 ST-6 18-20 24 CH 224 105.1 35
B-11 ST-7 23-25 24 CH, sandy 16.9 1174 Figure 4-18 4.0
B-11 ST-8 28-29.5 18 CH, sandy 171 116.4 4.5+
B-12 SPT-1 1-2.5 6 CH 22.0 2.0
B-12 BULK 2.5-10 CH, sandy 74 22 Figure 4-19
B-12 ST-2 3-5 18 CH, sandy 13.7 116.2 Figure 4-20 | 4.5+
B-12 SPT-3 6-7.5 16 CH, sandy, trace gravel 14.8 4.5+
B-12 ST-4 8-10 10 CH, sandy, gravelly 14.5 115.0 Figure 4-21 | 4.5+

Figure 3



Particle

Size Distribution Report - ASTM D422
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< ” \ A A \ \ \ \ Lol
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O \ A A \ \ \ \ Lol
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\ A A \ \ \ \ Lol
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10 | R | | | | | R
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0 \ A A \ \ \ \ Lol
100 10 1 0.1 0.01 0.001
GRAIN SIZE - mm.
% +3" % Gravel % Sand % Fines
° Coarse Fine Coarse Medium Fine Silt ‘ Clay
0.0 0.0 0.0 0.1 4.8 21.4 73.7
SIEVE PERCENT SPEC.* PASS? Material Description
SIZE FINER PERCENT | (X=NO) CLAY (CH), gray and orangish brown, high plastic, with
3/4 100.0 fine sand
12 100.0 Atterberg Limits (ASTM D 4318)
3/8 100.0 PL= LL= Pl=
#4 100.0 e
#8 99.9 Classification
#16 99.3 Coefficients
#30 974 Dgs= 0.1902 Dgo= Dgo=
#100 81.6 Cu= Cc=
#200 .7 Date Tested: 04-07-11 Tested By: J. Pruett/C. Cook
Remarks
* (no specification provided)
Sample No.: ST-6 Source of Sample: B-1 Date Sampled:
Location: Elev./Depth: 18
Checked By: K. Kocher Title: Engineer
Client: Ameren Missouri
RFEITZ &JENS, INC. Project: Labadie Plant Utility Waste Landfill
CONSULTING ENGINEERS
Project No: 2008012455 Figure 4-1




Particle Size Distribution Report - ASTM D422
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ol ! 1 | \ \ \ \ LA
100 10 1 0.1 0.01 0.001
GRAIN SIZE - mm.
% +3" % Gravel % Sand % Fines
° Coarse Fine Coarse Medium Fine Silt ‘ Clay
0.0 0.0 0.7 0.9 7.4 26.1 64.9
SIEVE PERCENT SPEC.* PASS? Material Description
SIZE FINER PERCENT | (X=NO) CLAY (CH), gray and orangish brown, high plastic, with
3/4 100.0 medium to fine grain sand
172 100.0 Atterberg Limits (ASTM D 4318)
3/8 100.0 PL= LL= Pl=
#4 99.3 o
#8 98.6 Classification
#16 97.3 Coefficients
#30 94.3 Dgs= 0.2785 Dgo= Dgg=
#100 73.8 Cu= Cc=
#200 64.9 Date Tested: 04-07-11 Tested By: J. Pruett/C. Cook
Remarks
* (no specification provided)
Sample No.: ST-7 Source of Sample: B-1 Date Sampled:
Location: Elev./Depth: 23
Checked By: K. Kocher Title: Engineer
Client: Ameren Missouri
RFEITZ &JENS, INC. Project: Labadie Plant Utility Waste Landfill
CONSULTING ENGINEERS
Project No: 2008012455 Figure 4-2




Particle Size Distribution Report - ASTM D422
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GRAIN SIZE - mm.
% +3" % Gravel % Sand % Fines
° Coarse Fine Coarse Medium Fine Silt ‘ Clay
0.0 0.0 0.0 0.1 2.1 9.0 88.8
SIEVE PERCENT SPEC.* PASS? Material Description
SIZE FINER PERCENT | (X=NO) CLAY (CH), golden and grayish tan, high plasti@ce fing
3/4 100.0 sand
1/2 100.0 Atterberg Limits (ASTM D 4318)
3/8 100.0 PL= 22 LL= 78 Pl= 56
#4 100.0 o
#8 99.9 Classification
28 gg? Coefficients
' Dg5= De0= D50=
#100 92.6 Cu= Cc=
#200 88.8 Date Tested: 04-07-11 Tested By: J. Pruett/C. Cook
Remarks
Bag Sample
10-13'
* (no specification provided)
Sample No.: Bulk Source of Sample: Date Sampled:
Location: B-2 Elev./Depth: 10-13
Checked By: K. Kocher Title: Engineer

Client: Ameren Missouri

RFEITZ &JENS, INC. || Project: Labadie Plant Utility Waste Landfill

CONSULTING ENGINEERS

Project No: 2008012455 Figure 4-3




Particle Size Distribution Report - ASTM D422
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GRAIN SIZE - mm.
% +3" % Gravel % Sand % Fines
° Coarse Fine Coarse Medium Fine Silt ‘ Clay
0.0 0.0 0.7 0.9 54 21.8 71.2
SIEVE PERCENT SPEC.* PASS? Material Description
SIZE FINER PERCENT | (X=NO) CLAY (CH), brown and tan, high plastic, with fine sand,
3/4 100.0 trace medium sand
12 100.0 Atterberg Limits (ASTM D 4318)
3/8 100.0 PL= LL= Pl=
#4 99.3 e
#8 98.6 Classification
#16 97.6 Coefficients
#30 95.2 Dgs= 0.1953 Dgo= Dgg=
#100 815 Cu= Cc=
#200 .2 Date Tested: 04-07-11 Tested By: J. Pruett/C. Cook
Remarks
* (no specification provided)
Sample No.: ST-5 Source of Sample: B-2 Date Sampled:
Location: Elev./Depth: 13
Checked By: K. Kocher Title: Engineer
Client: Ameren Missouri
RFEITZ &JENS, INC. Project: Labadie Plant Utility Waste Landfill
CONSULTING ENGINEERS
Project No: 2008012455 Figure 4-4




Particle Size Distribution Report - ASTM D422
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GRAIN SIZE - mm.
% +3" % Gravel % Sand % Fines
° Coarse Fine Coarse Medium Fine Silt ‘ Clay
0.0 0.0 5.0 0.4 2.1 9.7 82.8
SIEVE PERCENT SPEC.* PASS? Material Description
SIZE FINER PERCENT | (X=NO) CLAY (CL), gray, with fine sand, trace fine gravel
3/4 100.0
172 95.3 Atterberg Limits (ASTM D 4318)
3/8 95.3 PL= 20 LL= 44 Pl= 24
#4 95.0 o
#8 4.7 Classification
#16 94.4 Coefficients
#30 935 Dgs= 0.1111 Dgo= Dgg=
#100 86.8 Cu= Ce=
#200 8238 Date Tested: 04-07-11 Tested By: J. Pruett/C. Cook
Remarks
* (no specification provided)
Sample No.: ST-6 Source of Sample: B-3 Date Sampled:
Location: Elev./Depth: 18
Checked By: K. Kocher Title: Engineer
Client: Ameren Missouri
RFEITZ &JENS, INC. Project: Labadie Plant Utility Waste Landfill
CONSULTING ENGINEERS
Project No: 2008012455 Figure 4-5




Particle Size Distribution Report - ASTM D422
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GRAIN SIZE - mm.
% +3" % Gravel % Sand % Fines
° Coarse Fine Coarse Medium Fine Silt ‘ Clay
0.0 0.0 9.8 0.8 45 18.2 66.7
SIEVE PERCENT SPEC.* PASS? Material Description
SIZE FINER PERCENT | (X=NO) CLAY (CL), golden tan and pinkish gray, with fine sand,
3/4 100.0 trace fine gravel
172 92.5 Atterberg Limits (ASTM D 4318)
3/8 91.7 PL= LL= Pl=
#4 90.2 o
#8 896 Classification
#16 88.7 Coefficients
#30 86.8 Dgs= 0.4333 Dgo= Dgg=
#100 73.7 Cu= Ce=
#200 66.7 Date Tested: 04-07-11 Tested By: J. Pruett/C. Cook
Remarks
* (no specification provided)
Sample No.: ST-7 Source of Sample: B-3 Date Sampled:
Location: Elev./Depth: 23
Checked By: K. Kocher Title: Engineer
Client: Ameren Missouri
RFEITZ &JENS, INC. Project: Labadie Plant Utility Waste Landfill
CONSULTING ENGINEERS
Project No: 2008012455 Figure 4-6
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GRAIN SIZE - mm.
% +3" % Gravel % Sand % Fines
° Coarse Fine Coarse Medium Fine Silt ‘ Clay
0.0 0.0 0.0 0.1 3.4 13.4 83.1
SIEVE PERCENT SPEC.* PASS? Material Description
SIZE FINER PERCENT | (X=NO) CLAY (CH), golden and tan, high plastic, with fisand
3/4 100.0
1/2 100.0 Atterberg Limits (ASTM D 4318)
3/8 100.0 PL= 21 LL= 56 PI= 35
#4 100.0 o
#8 99.9 Classification
#16 99.6 Coefficients
#30 98.1 Dgs= 0.0979 Dgo= Dgg=
#100 88.3 Cu= Cc=
#200 83.1 Date Tested: 04-07-11 Tested By: J. Pruett/C. Cook
Remarks
Bag Sample
15'- 25
* (no specification provided)
Sample No.: Bulk Source of Sample: Date Sampled:
Location: B-4 Elev./Depth: 15-25
Checked By: K. Kocher Title: Engineer
Client: Ameren Missouri
RFEITZ &JENS, INC. Project: Labadie Plant Utility Waste Landfill
CONSULTING ENGINEERS
Project No: 2008012455 Figure 4-7




Particle Size Distribution Report - ASTM D422
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GRAIN SIZE - mm.
% +3" % Gravel % Sand % Fines
° Coarse Fine Coarse Medium Fine Silt ‘ Clay
0.0 0.0 0.0 5.3 10.9 83.8
SIEVE PERCENT SPEC.* PASS? Material Description
SIZE FINER PERCENT | (X=NO) CLAY (CH), golden tan and reddish brown, high plastic,
3/4 100.0 with fine sand
172 100.0 Atterberg Limits (ASTM D 4318)
3/8 100.0 PL= 29 LL= 83 Pl= 58
#4 100.0 o
#8 100.0 Classification
#16 99.7 Coefficients
#30 97.3 Dgs= 0.1029 Dgo= Dgg=
#100 86.8 Cy= Cc=
#200 838 Date Tested: 04-07-11 Tested By: J. Crose/C. Cook
Remarks
* (no specification provided)
Sample No.: ST-1 Source of Sample: B-6 Date Sampled:
Location: Elev./Depth: 1
Checked By: K. Kocher Title: Engineer
Client: Ameren Missouri
RFEITZ &JENS, INC. Project: Labadie Plant Utility Waste Landfill
CONSULTING ENGINEERS
Project No: 2008012455 Figure 4-8
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GRAIN SIZE - mm.
% +3" % Gravel % Sand % Fines
° Coarse Fine Coarse Medium Fine Silt ‘ Clay
0.0 0.0 0.0 0.4 4.8 21.7 73.1
SIEVE PERCENT SPEC.* PASS? Material Description
SIZE FINER PERCENT | (X=NO) CLAY (CH), gray, high plastic, with fine sand
3/4 100.0
172 100.0 Atterberg Limits (ASTM D 4318)
3/8 100.0 PL= 18 LL= 50 Pl= 34
#4 100.0 o
#8 99.7 Classification
#16 98.9 Coefficients
#30 96.9 Dgs= 0.1875 Dgo= Dgg=
#100 81.8 Cu= Cc=
#200 731 Date Tested: 04-07-11 Tested By: J. Crose/C. Cook
Remarks
* (no specification provided)
Sample No.: ST-7 Source of Sample: B-6 Date Sampled:
Location: Elev./Depth: 23
Checked By: K. Kocher Title: Engineer
Client: Ameren Missouri
RFEITZ &JENS, INC. Project: Labadie Plant Utility Waste Landfill
CONSULTING ENGINEERS
Project No: 2008012455 Figure 4-9
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GRAIN SIZE - mm.
% +3" % Gravel % Sand % Fines
° Coarse Fine Coarse Medium Fine Silt ‘ Clay
0.0 0.0 0.0 0.3 25 11.8 85.4
SIEVE PERCENT SPEC.* PASS? Material Description
SIZE FINER PERCENT | (X=NO) CLAY (CH), gray and tan, high plastic, trace fine sand
3/4 100.0
172 100.0 Atterberg Limits (ASTM D 4318)
3/8 100.0 PL= 25 LL= 81 Pl= 52
#4 100.0 e .
#8 9.8 Classification
z%g gg% Coefficients
' Dg5= D60= D50=
#100 90.6 Cy= Co=
#200 85.4 Date Tested: 04-15-11 Tested By: C. Cook
Remarks

* (no specification provided)

Sample No.: ST-2 Source of Sample: B-7

Location:
Checked By: K. Kocher

Date Sampled:
Elev./Depth: 3

Title: Engineer

Client: Ameren Missouri

RFEITZ &JENS, INC. || Project: Labadie Plant Utility Waste Landfill

CONSULTING ENGINEERS

Project No: 2008012455 Figure 4-10
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GRAIN SIZE - mm.
% +3" % Gravel % Sand % Fines
° Coarse Fine Coarse Medium Fine Silt ‘ Clay
0.0 0.0 5.6 2.1 5.5 13.6 73.2
SIEVE PERCENT SPEC.* PASS? Material Description
SIZE FINER PERCENT | (X=NO) CLAY (CH), golden, high plastic, with maroon shaley clay,
3/4 100.0 with fine sand, trace medium sand and fine gravel
172 96.9 Atterberg Limits (ASTM D 4318)
3/8 95.9 PL= 20 LL= 54 Pl= 26
#4 94.4 .
#8 92.7 Classification
#16 9.8 Coefficients
#30 88.6 Dgs= 0.3215 Dgo= Dgo=
#100 785 Cu= Cc=
#200 73.2 Date Tested: 04-07-11 Tested By: J. Pruett/C. Cook
Remarks

* (no specification provided)

Sample No.: Bulk Source of Sample: Date Sampled:
Location: B-7 Elev./Depth: 8-15
Checked By: K. Kocher Title: Engineer
Client: Ameren Missouri
RFEITZ &JENS, INC. || Project: Labadie Plant Utility Waste Landfill
CONSULTING ENGINEERS
Project No: 2008012455 Figure 4-11
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GRAIN SIZE - mm.
% +3" % Gravel % Sand % Fines
° Coarse Fine Coarse Medium Fine Silt ‘ Clay
0.0 36.0 5.1 1.0 4.7 13.6 39.6
SIEVE PERCENT SPEC.* PASS? Material Description
SIZE FINER PERCENT | (X=NO) Clayey GRAVEL (GC), brown gray and tan, high plastic,
15 100.0 coarse grain gravel, with fine grain sand
1 64.0 Atterberg Limits (ASTM D 4318)
3/4 64.0 PL= LL= Pl=
1/2 60.3 e
3/8 59.9 Classification
#8 58.1 Coefficients
#10 57.9 Dgs=33.3923  Dgp= 10.3573 Dgq= 0.2723
#30 54.9 Cy= Cc=
#50 50.8 . .
#100 148 Date Tested: 04-07-11 Tested By: J. Crose/C. Cook
#200 39.6 Remarks
* (no specification provided)
Sample No.: ST-4 Source of Sample: B-8 Date Sampled:
Location: Elev./Depth: 8
Checked By: K. Kocher Title: Engineer
Client: Ameren Missouri
RFEITZ &JENS, INC. Project: Labadie Plant Utility Waste Landfill
CONSULTING ENGINEERS
Project No: 2008012455 Figure 4-12
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GRAIN SIZE - mm.
% +3" % Gravel % Sand % Fines
° Coarse Fine Coarse Medium Fine Silt ‘ Clay
0.0 0.0 0.1 0.4 4.5 18.1 76.9
SIEVE PERCENT SPEC.* PASS? Material Description
SIZE FINER PERCENT | (X=NO) CLAY (CH), golden and tan, high plastic, with fisand
3/4 100.0
1/2 100.0 Atterberg Limits (ASTM D 4318)
3/8 100.0 PL= 17 LL= 52 PI= 35
#4 99.9 o
#8 99.6 Classification
#16 98.8 Coefficients
#30 96.8 Dgs= 0.1625 Dgo= Dgg=
#100 84.1 Cu= Co2
#200 76.9 Date Tested: 04-07-11 Tested By: J. Pruett/C. Cook
Remarks
Bag Sample
1-15
* (no specification provided)
Sample No.: Bulk Source of Sample: Date Sampled:
Location: B-8 Elev./Depth: 1-15
Checked By: K. Kocher Title: Engineer
Client: Ameren Missouri
RFEITZ &JENS, INC. || Project: Labadie Plant Utility Waste Landfill
CONSULTING ENGINEERS
Project No: 2008012455 Figure 4-13
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GRAIN SIZE - mm.
% +3" % Gravel % Sand % Fines
° Coarse Fine Coarse Medium Fine Silt ‘ Clay
0.0 0.0 0.4 0.4 5.9 23.7 69.6
SIEVE PERCENT SPEC.* PASS? Material Description
SIZE FINER PERCENT | (X=NO) CLAY (CH), gray and orangish brown, with fine to medium
3/4 100.0 grain sand
172 100.0 Atterberg Limits (ASTM D 4318)
3/8 100.0 PL= LL= Pl=
#4 99.6 o
#8 094 Classification
#16 98.3 Coefficients
#30 95.8 Dgs= 0.2233 Dgo= Dgo=
#100 78.6 Cu= Ce=
#200 69.6 Date Tested: 04-11-11 Tested By: J. Crose
Remarks

* (no specification provided)

Sample No.: ST-7 Source of Sample: B-9 Date Sampled:
Location: Elev./Depth: 23
Checked By: K. Kocher Title: Engineer
Client: Ameren Missouri
RFEITZ &JENS, INC. || Project: Labadie Plant Utility Waste Landfill
CONSULTING ENGINEERS
Project No: 2008012455 Figure 4-14
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GRAIN SIZE - mm.
% +3" % Gravel % Sand % Fines
° Coarse Fine Coarse Medium Fine Silt ‘ Clay
0.0 0.0 3.6 2.1 10.4 21.8 62.1
SIEVE PERCENT SPEC.* PASS? Material Description
SIZE FINER PERCENT | (X=NO) Shaley CLAY (CH), brown gray and purple, with
3/4 100.0 weathered limestone, with fine to medium sand
172 97.6 Atterberg Limits (ASTM D 4318)
3/8 97.6 PL= LL= Pl=
#4 96.4 o
#8 94.9 Classification
#16 918 Coefficients
#30 87.6 Dgs= 0.4651 Dgo= Dgg=
#100 68.4 Cu= Cc=
#200 62.1 Date Tested: 04-11-11 Tested By: J. Crose
Remarks
* (no specification provided)
Sample No.: ST-8 Source of Sample: B-9 Date Sampled:
Location: Elev./Depth: 28
Checked By: K. Kocher Title: Engineer
Client: Ameren Missouri
RFEITZ &JENS, INC. Project: Labadie Plant Utility Waste Landfill
CONSULTING ENGINEERS
Project No: 2008012455 Figure 4-15
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GRAIN SIZE - mm.
% +3" % Gravel % Sand % Fines
° Coarse Fine Coarse Medium Fine Silt ‘ Clay
0.0 0.0 0.0 0.1 2.0 11.1 86.8
SIEVE PERCENT SPEC.* PASS? Material Description
SIZE FINER PERCENT | (X=NO) CLAY (CH), golden and gray brown, high plastic, trace fing
3/4 100.0 sand
172 100.0 Atterberg Limits (ASTM D 4318)
3/8 100.0 PL= 18 LL= 65 Pl= 46
#4 100.0 -
#8 100.0 Classification
#16 99.8 Coefficients
#30 98.8 Dgg= Deo= Dsg=
#100 92.2 Cy= Co=
#200 86.8 Date Tested: 04-07-11 Tested By: J. Pruett/C. Cook
Remarks

* (no specification provided)

Sample No.: Bulk Source of Sample:

Location: B-10
Checked By: K. Kocher

Date Sampled:
Elev./Depth: 15-18

Title: Engineer

Client: Ameren Missouri

RFEITZ &JENS, INC. || Project: Labadie Plant Utility Waste Landfill

CONSULTING ENGINEERS

Project No: 2008012455 Figure 4-16
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GRAIN SIZE - mm.
% +3" % Gravel % Sand % Fines
° Coarse Fine Coarse Medium Fine Silt ‘ Clay
0.0 0.0 2.1 14 6.4 221 68.0
SIEVE PERCENT SPEC.* PASS? Material Description
SIZE FINER PERCENT | (X=NO) CLAY (CH), golden and gray, with fine to medium sand
3/4 100.0
172 100.0 Atterberg Limits (ASTM D 4318)
3/8 99.4 PL= LL= Pl=
#4 97.9 e -
#3 96.7 _ Classification
#10 96.5 USCS= AASHTO=
#16 95.3 Coefficients
#30 92.5 Dgs= 0.2690 Dgo= Dgg=
#100 76.3 Cy= Cc=
#200 68.0 Date Tested: 04-11-11 Tested By: J. Crose
Remarks

* (no specification provided)

Sample No.: ST-7 Source of Sample: B-10 Date Sampled:
Location: Elev./Depth: 23
Checked By: K. Kocher Title: Engineer
Client: Ameren Missouri
RFEITZ &JENS, INC. || Project: Labadie Plant Utility Waste Landfill
CONSULTING ENGINEERS
Project No: 2008012455 Figure 4-17
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GRAIN SIZE - mm.
% +3" % Gravel % Sand % Fines
° Coarse Fine Coarse Medium Fine Silt ‘ Clay
0.0 0.0 4.4 0.9 6.4 22.6 65.7
SIEVE PERCENT SPEC.* PASS? Material Description
SIZE FINER PERCENT | (X=NO) Sandy CLAY (CH), brown tan gray and orangish brown,
3/4 100.0 high plastic, fine to medium grain sand
172 96.9 Atterberg Limits (ASTM D 4318)
3/8 96.4 PL= LL= Pl=
#4 95.6 o
#8 94.9 Classification
#16 93.6 Coefficients
#30 90.8 Dgs= 0.3117 Dgo= Dgo=
#100 74.1 Cu= Co2
#200 65.7 Date Tested: 04-11-11 Tested By: J. Crose
Remarks
* (no specification provided)
Sample No.: ST-7 Source of Sample: B-11 Date Sampled:
Location: Elev./Depth: 23
Checked By: K. Kocher Title: Engineer
Client: Ameren Missouri
RFEITZ &JENS, INC. Project: Labadie Plant Utility Waste Landfill
CONSULTING ENGINEERS
Project No: 2008012455 Figure 4-18
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GRAIN SIZE - mm.
% +3" % Gravel % Sand % Fines
° Coarse Fine Coarse Medium Fine Silt ‘ Clay
0.0 0.0 0.1 0.7 4.1 12.7 82.4
SIEVE PERCENT SPEC.* PASS? Material Description
SIZE FINER PERCENT | (X=NO) CLAY (CH), golden, high plastic, trace fine sand
3/4 100.0
172 100.0 Atterberg Limits (ASTM D 4318)
3/8 100.0 PL= 22 LL= 74 Pl= 52
#4 99.9 o
#8 094 Classification
#16 98.2 Coefficients
#30 96.5 Dgs= 0.1095 Dgo= Dgo=
#100 87.4 Cu= Cc=
#200 824 Date Tested: 04-07-11 Tested By: J. Pruett/C. Cook
Remarks

* (no specification provided)

Sample No.: Bulk Source of Sample: Date Sampled:
Location: B-12 Elev./Depth: 2.5-10
Checked By: K. Kocher Title: Engineer
Client: Ameren Missouri
RFEITZ &JENS, INC. || Project: Labadie Plant Utility Waste Landfill
CONSULTING ENGINEERS
Project No: 2008012455 Figure 4-19




Particle Size Distribution Report - ASTM D422
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GRAIN SIZE - mm.
% +3" % Gravel % Sand % Fines
° Coarse Fine Coarse Medium Fine Silt ‘ Clay
0.0 0.0 3.1 0.9 5.4 220 68.6
SIEVE PERCENT SPEC.* PASS? Material Description
SIZE FINER PERCENT | (X=NO) CLAY (CH), brownish gray and orange-brown, high
3/4 100.0 plastic, with fine to medium grain sand
172 97.9 Atterberg Limits (ASTM D 4318)
3/8 97.1 PL= LL= Pl=
#4 96.9 o
#8 96.2 Classification
#16 95.2 Coefficients
#30 92.9 Dgs= 0.2567 Dgo= Dgg=
#100 771 Cu= Cc=
#200 68.6 Date Tested: 04-11-11 Tested By: J. Crose
Remarks
* (no specification provided)
Sample No.: ST-2 Source of Sample: B-12 Date Sampled:
Location: Elev./Depth: 3
Checked By: K. Kocher Title: Engineer
Client: Ameren Missouri
RFEITZ &JENS, INC. Project: Labadie Plant Utility Waste Landfill
CONSULTING ENGINEERS
Project No: 2008012455 Figure 4-20




Particle Size Distribution Report - ASTM D422
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GRAIN SIZE - mm.
% +3" % Gravel % Sand % Fines
° Coarse Fine Coarse Medium Fine Silt ‘ Clay
0.0 10.5 7.0 2.2 51 185 56.7
SIEVE PERCENT SPEC.* PASS? Material Description
SIZE FINER PERCENT | (X=NO) Sandy CLAY (CH), brown tan gray and orange-brown, high
15 100.0 plastic, fine to medium grain sand, with fine to coarse
1 89.5 gravel Atterberg Limits (ASTM D 4318)
3/4 89.5 PL= LL= Pl=
12 86.8 o
3/8 84.1 Classification
#4 825 USCS= SC AASHTO=
#8 80.6 Coefficients
#10 80.3 Dgs= 10.6353  Dgp= 0.1011 Dgq=
#30 77.2 Cu= Cc=
#50 72.3 . .
#100 645 Date Tested: 04-11-11 Tested By: J. Crose
#200 56.7 Remarks
* (no specification provided)
Sample No.: ST-4 Source of Sample: B-12 Date Sampled:
Location: Elev./Depth: 8
Checked By: K. Kocher Title: Engineer
Client: Ameren Missouri
RFEITZ &JENS, INC. Project: Labadie Plant Utility Waste Landfill
CONSULTING ENGINEERS
Project No: 2008012455 Figure 4-21




MOISTURE-DENSITY TEST REPORT

119 N\ Curve No.
\\ ZAV SpG
AN 2.70
114 \\\ Test Specification:
N ASTM D 698-00a Method A Standard
\\
\\
\\ Preparation Method ASTM
E 109 \\\ Hammer Wit. 5.51b.
= S \\\ Hammer Drop 12in.
@ ) N \\ Number of Layers three
3 P ‘\ Blows per Layer 25
g 104 Mold Size 03333 culft,
\‘\ \\ Test Per'formed on Material .
\\ \\ Passing No.4 Sieve
N
\\\‘ \‘ NM LL 37 Pl 17
99 L Sp.G. (ASTM D 854)
N\ %No4 _ 00  %<No.200 _ 933
USCS CL AASHTO
94 Date Sampled
12.5 15.0 17.5 20.0 22.5 25.0 27.5 Date Tested 4/28/11
Water content, % Tested By J. Crose
TESTING DATA
1 2 3 4 5 6
WM + WS 8.63 8.79 8.76 8.74 8. 65
WM 4.56 4.56 4.56 4.56 4.56
WW + T #1 247. 88 261.81 338. 07 328.92 317.90
WD + T #1 218. 69 228. 26 286.71 276. 49 263. 53
TARE #1 34.62 40.71 36.76 36. 34 34.57
WW + T #2 317. 87 309. 88 318.73 328.11 328.19
WD + T #2 279.71 269. 28 271. 07 276. 81 272.52
TARE #2 40. 63 40. 50 39.77 40. 84 37.25
MOISTURE 15.9 17.8 20.6 21.8 23.7
DRY DENSITY 105. 4 107.7 104.5 103.0 99. 2

TEST RESULTS

Material Description

Maximum dry density = 107.8 pcf

Optimum moisture = 18.1 %

Silty CLAY (CL), brown to tan

Remarks:

Project No. 2008012455 Client: Ameren Missouri
Project: Labadie Plant Utility Waste Landfill

e Location: Composite: silty clay material

Sample is a composite of material left over
from the Shelby tubes. This material was
visually classified as silty clay or clayey silt

Checked by: K. Kocher

REITZ & [JENS, INC.

CONSULTING ENGINEERS

Title: P.E.

Figure 51




MOISTURE-DENSITY TEST REPORT

102 \ Curve No.
\\ ZAV SpG
\ 2.68
\ Test Specification:
100 — \ ASTM D 698-00a Method A Standard
N\ \
\ \
\ \ Preparation Method ASTM
s 98 [ \ \ Hammer Wt. 5.5Ib.
; \\ Hammer Drop 12in.
@ / x \ Number of Layers three
3 \ Blows per Layer 25
£ o / \ Mold Size 03333 cuft.
J \ \ Test Per'formed on Material .
\ Passing No.4 Sieve
3
\ NM LL 62 Pl 43
94 \ Sp.G. (ASTM D 854)
\ %>No.4 %<N0.200 91.3
USCS CH AASHTO
92 \ Date Sampled
15.5 18.0 20.5 23.0 25.5 28.0 30.5 Date Tested 5/3/2011
Water content, % Tested By J. Crose
TESTING DATA
1 2 3 4 5 6
WM + WS 8. 32 8. 56 8. 65 8.61 8. 56
WM 4.56 4.56 4.56 4.56 4.56
WW + T #1 218. 80 211. 58 293. 31 286. 21 266. 97
WD + T #1 191.11 181. 41 245.76 235.19 217. 38
TARE #1 40. 69 40. 50 37.73 33.99 32.74
WW + T #2 254. 74 229. 19 280. 98 300. 29 282. 30
WD + T #2 221.77 195.94 235.74 246. 67 229.18
TARE #2 41. 32 37.73 39.70 36. 07 35.34
MOISTURE 18.3 21.2 23.0 25. 4 27.1
DRY DENSITY 95.3 99.0 99.8 96.9 94.4
TEST RESULTS Material Description
Maximum dry density = 99.8 pf high plaic, with age ine chert tagments
Optimum moisture = 22.7 % Remarks.
Project No. 2008012455 Client: Ameren Missouri Sample is acomposite of material left over
Project: Labadie Plant Utility Waste Landfill from the Shelby tubes. This material wwas
visually classified as high plastic clay
e Location: Composite: high plastic clay material Checked by:
REITZ & JENS, INC. i
CONSULTING ENGINEERS Figure 5.2




Ameren Missouri; Labadie Power Plant UWL
Calaway Borrow Site

Silty CLAY Composite

Compacted Proctor point 103.0pcf at 21.8% moisture
Hydraulic Conductivity

Soil Conditions Test Information
Pre-test conditions Post-test Conditions a (cm"2)= 0.1969
Wet Density = 125.7 (Ibs/ft"3)[ Wet Density = 128.1 (Ibs/ft"3) L (cm)= 4.8061
% Moisture = 21.7% % Moisture = 22.9% A (cm"2)= 19.4194
Dry Density = 103.3 (Ibs/ft*3)| Dry Density = 104.2 (Ibs/ft"3)
Trial 1
Base Burette Top Burette
Cell Burette Distance Distance Total Head Weighted Uncorrected Hydraulic| Correction |Cumulative| Corrected Hydraulic
Date and Time Elapsed Time Reading Reading |from Datum| Reading [from Datum | Across Sample | Temperature | Average Temp. Conductivity Factor Time Conductivity
(seconds) (ml) (ml) (cm) (ml) (cm) (cm of water) (C) (C) (cm/sec) (sec) (cm/sec)
5/4/11 7:55 0 8.5 10.00 27.200 0.00 78.000 85.979 18.1
5/4/11 14:25 23400 8.4 9.92 27.606 0.13 77.340 84.912 21.5 19.80 1.30E-08 1.0051515 23400 1.31E-08
5/5/11 9:10 90900 8.7 9.67 28.876 0.44 75.765 82.067 19.8 20.43 1.25E-08 0.9897973 90900 1.24E-08
5/6/11 8:10 173700 8.7 9.38 30.350 0.80 73.936 78.765 19.5 20.06 1.23E-08 0.9988069 | 173700 1.23E-08
5/9/11 7:15 429600 8.9 8.61 34.261 1.83 68.704 69.621 22.9 20.74 1.20E-08 0.9824633 | 429600 1.18E-08
Trial 2
Base Burette Top Burette
Cell Burette Distance Distance Total Head Weighted Uncorrected Hydraulic| Correction |Cumulative| Corrected Hydraulic
Date and Time Elapsed Time Reading Reading |from Datum| Reading [from Datum | Across Sample | Temperature | Average Temp. Conductivity Factor Time Conductivity
(seconds) (ml) (ml) (cm) (ml) (cm) (cm of water) (C) (C) (cm/sec) (sec) (cm/sec)
5/9/11 7:45 0 8.9 10.00 27.200 0.00 78.000 85.979 22.6
5/10/11 7:30 85500 9.2 9.67 28.876 0.37 76.120 82.423 22.4 22.50 1.20E-08 0.9421229 85500 1.13E-08
5/11/11 8:30 175500 9.2 9.35 30.502 0.77 74.088 78.765 22.4 22.45 1.22E-08 0.9432589 | 175500 1.15E-08
5/12/11 8:05 260400 9.3 9.07 31.924 1.10 72.412 75.667 22 22.37 1.20E-08 0.9450598 | 260400 1.13E-08
5/13/11 8:15 347400 9.3 8.79 33.347 1.42 70.786 72.619 22.1 22.29 1.18E-08 0.9468317 | 347400 1.12E-08
Trial 3
Base Burette Top Burette
Cell Burette Distance Distance Total Head Weighted Uncorrected Hydraulic| Correction |Cumulative| Corrected Hydraulic
Date and Time Elapsed Time Reading Reading |from Datum| Reading [from Datum | Across Sample | Temperature | Average Temp. Conductivity Factor Time Conductivity
(seconds) (ml) (ml) (cm) (ml) (cm) (cm of water) (C) (C) (cm/sec) (sec) (cm/sec)
5/16/11 7:55 0 10.1 10.00 27.200 0.00 78.000 85.979 19
5/17/11 7:50 86100 9.9 9.71 28.673 0.32 76.374 82.880 19.2 19.10 1.04E-08 1.0226658 86100 1.06E-08
5/18/11 8:00 173100 9.9 9.43 30.096 0.66 74.647 79.731 20.5 19.48 1.06E-08 1.0131690 | 173100 1.08E-08
5/19/11 8:00 259500 9.9 9.16 31.467 0.98 73.022 76.733 21.7 20.02 1.07E-08 0.9998188 | 259500 1.07E-08
5/20/11 8:30 347700 10.0 8.91 32.737 1.28 71.498 73.939 21.8 20.46 1.06E-08 0.9891813 | 347700 1.05E-08
H.C.= 1.1E-08

Reitz and Jens, Inc. Consulting Engineers

Figure 6




CLAY VOLUME CALCULATION

Client: Ameren Missouri
Project: Labadie UWL

Location: Callaway Borrow Site

USING ONLY MODERATE TO HIGH PLASTIC CLAY MATERIAL WITH LOW SAND/GRAVEL CONTENT

Borrow Area No.

Surface Area (acres)

Thickness of Useable
Liner Material (feet)

Volume (acre-ft)

VVolume (cubic yards)

1 35 20 700 1130000
2 33 11 363 590000
3 22 19 418 670000
4 28 18 504 810000
5 36 22 792 1280000
TOTAL 2777 4480000

USING ALL SILT, LOW PLASTIC CLAY, AND HIGH PLASTIC CLAY MATERIAL WITH LOW SAND/GRAVEL CONTENT

Borrow Area No.

Surface Area (acres)

Thickness of Useable
Liner Material (feet)

Volume (acre-ft)

Volume (cubic yards)

1 35 27 945 1520000
2 33 17 561 910000
3 22 24 528 850000
4 28 21 588 950000
5 36 25 900 1450000
TOTAL 3522 5680000

Figure 7
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Appendix A-1

POTENTIAL HAUL ROUTE FOR CLAY BORROW
AND
SUPPLEMENTAL LABORATORY TESTING

REITZ & JENS, INC.
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Google maps

Directions to Unknown road
72.5 mi — about 1 hour 40 mins
Callaway to UWL (Davis RD at Labadie Bottom Rd)
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REITZ & JENS, INC. Consulting En

Ameren Missouri Labadie UWL
POSSIBLE ROUTE FROM CALLAWAY PLANT
CLAY BORROW SITE TO LABADIE UWL

Figure A-1
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Fail. ult. [ 4 1+
C, tsf 0.161 0.145 BEdRED
¢, deg 29.0 26.9 N 4 LT
Tan(¢) 0.56 0.51 EaNP TN
| ) AT H
* g | » LT Y ||
5 ]
4
o) A r
BB g X
5T Bz !
g E
L~ =t
/” ’9
0 [ [1 [ 11
0 0.5 1 1.5 2 2.5 3
Normal Stress, tsf
1.5 Sample No. 1 2 3 4
Water Content, % 249 249 249 249
1.25 Dry Density, pcf 98.8 988 988  98.8
:‘_g Saturation, % 96.2 96.2 96.2 96.2
- 1 Ep=sS NN, £ |void Ratio 0.6933 0.6933 0.6933 (.6933
*3 7 4 Diameter, in. 2.00 2.00 2.00 2.00
8 ] Height, in. 1.28 1.28 1.28 1.28
a e T, Water Content, % 249 249 249 249
E‘, I I! | Dry Density, pcf 98.8 98.8 98.8 98.8
I D e S SEAEN » | 8 saturation, % 962 962 962  96.2
% | Void Ratio 0.6933 0.6933 0.6933 0.6933
Diameter, in. 2.00 2.00 2.00 2.00
0.25 ] 1 Height, in. 128 128 128  1.28
7 Normal Stress, tsf 0.200 0.610 1.000 1.620
" H Fail. Stress, tsf 0.226 0539 0.755 1.027
0 25 5 7.5 10 Strain, % 1.5 2.5 2.0 2.5
Strain, % Ult. Stress, tsf 0208 0493 0.679 0.941
Strain, % 8.8 8.8 8.8 8.8
Strain rate, %/min. 0.80 0.80 0.80 0.80

Sample Type: Compacted

Description: CLAY (CH), grey-brown-tan-
orangish brown, high platic, with trace fine

LL= 62 PL=19 Pi= 43

Assumed Specific Gravity= 2.68

Remarks: High plastic clay was sheared against
the textured liner from Sioux UWL

Proj. No.: 2008012455

Client: Ameren Missouri
Project: Labadie Plant Utility Waste Landfill

Location: Composite: high plastic clay material

Date Sampled:

Figure A1-2

REITZ & JENS, INC.

CONSULTING ENGINEERS

Tested By: J. Crose

Checked By: K. Kocher




DIRECT SHEAR TEST 11/20/2012

Date:
Client: Ameren Missouri
Project: Labadie Plant Utility Waste Landfill
Project No.: 2008012455
Location: Composite: high plastic clay material
Description: CLAY (CH), grey-brown-tan-orangish brown, high platic, with trace fine chert fragments
' Sample is a composite of material left over from shelby tubes that was visually classified as
high plastic clay.
Remarks: High plastic clay was sheared against the textured liner from Sioux UWL
Type of Sample: Compacted
Assumed Specific Gravity=2.68 LL=62 PL=19 PI=43
Parameters for Specimen No. 1

Specimen Parameter Initial Consolidated Final
Moisture content: Moist soil+tare, gms. 329.350 329.350
Moisture content: Dry soil+tare, gms. 271.510 271.510
Moisture content: Tare, gms. 39.160 39.160
Moisture, % 24.9 24.9 249
Moist specimen weight, gms. 129.8
Diameter, in. 2.00 2.00
Area, in.? 3.14 3.14
Height, in. 1.28 1.28
Net decrease in height, in. 0.00
Wet density, pcf 123.4 1234
Dry density, pcf 98.8 98.8
Void ratio 0.6933 0.6933
Saturation, % 96.2 96.2

Test Readings for Specimen No. 1
Primary load ring constant = .1176 Ibs. per input unit

Normal stress = (.2 tsf

Strain rate, %/min. = 0.80

Fail. Stress = (0.226 tsf at reading no. 6
Ult. Stress = 0.208 tsf at reading no. 19

Horizontal Shear
Def. Dial Load Load Strain Stress

No. in. Dial Ibs. % tsf
0 0.0000 0.00 0.0 0.0 0.000
1 0.0050 45.00 53 03 0.121
2 0.0100 58.00 6.8 0.5 0.156
3 0.0150 70.00 82 0.8 0.189
4 0.0200 76.00 8.9 1.0 0.205
5 0.0250 81.00 9.5 13 0.218
6 0.0300 84.00 9.9 1.5 0.226
7 0.0400 85.00 100 2.0 0.229
8 0.0500 85.00 100 25 0.229
9 0.0600 84.00 9.9 3.0 0.226
10 0.0700 84.00 9.9 35 0.226
11 0.0800 84.00 99 4.0 0.226

REITZ & JENS, INC.




Test Readings for Specimen No. 1

Horizontal Shear
Def. Dial Load Load Strain Stress
No. in. Dial Ibs. % tsf

12 0.0900 83.00 9.8 45 0.224
13 0.1000 83.00 9.8 50 0.224
14 0.1100 81.00 95 55 0.218
15 0.1200 79.00 93 6.0 0.213
16  0.1300 §1.00 95 65 0.218
17 0.1400 80.00 94 70 0.216
18 0.1500 78.00 92 75 0.210
19 0.1750 77.00 91 838 0.208

Parameters for Specimen No. 2

Specimen Parameter Initial Consolidated Final
Moisture content: Moist soil+tare, gms. 329.350 329.350
Moisture content: Dry soil+tare, gms. 271.510 271.510
Moisture content: Tare, gms. 39.160 39.160
Moisture, % 24.9 24.9 24.9
Moist specimen weight, gms. 129.8
Diameter, in. 2.00 2.00
Area, in.? 3.14 3.14
Height, in. 1.28 1.28
Net decrease in height, in. 0.00
Wet density, pcf 123.4 123.4
Dry density, pcf 98.8 98.8
Void ratio 0.6933 0.6933
Saturation, % 96.2 96.2

Test Readings for Specimen No. 2
Primary load ring constant = .1176 lbs. per input unit

Normal stress = 0.61 tsf

Strain rate, %/min. = 0.80

Fail. Stress = (.539 tsf at reading no. 8
Ult. Stress = 0.493 tsf at reading no. 19

Horizontal Shear
Def. Dial Load Load Strain Stress

No. in. Dial Ibs. % tsf
0 0.0000 0.00 0.0 0.0 0.000
1 0.0050 109.00 12.8 0.3 0.294
2 0.0100 142.00 16.7 0.5 0.383
3 0.0150 165.00 194 08 0.445
4 0.0200 174.00 20.5 1.0 0.469
5 0.0250 183.00 21:5 13 0.493
6 0.0300 191.00 22.5 1.5 0.515
7 0.0400 198.00 233 20 0.534
8 0.0500 200.00 235 25 0.539
9 0.0600 195.00 229 30 0.526
10 0.0700 193.00 22,7 348 0.520
11 0.0800 191.00 225 4.0 0.515
12 0.0900 186.00 219 45 0.501
13 0.1000 183.00 215 50 0.493
14 0.1100 182.00 214 55 0.491

REITZ & JENS, INC.




Test Readings for Specimen No. 2

Horizontal Shear
Def. Dial Load Load Strain Stress
No. in. Dial Ibs. % tsf

15 0.1200  180.00 212 6.0 0.485
16 0.1300 181.00 213 65 0.488
17 0.1400 182.00 214 7.0 0.491
18 0.1500 183.00 21, 7.5 0.493
19 0.1750 183.00 21,5 8.8 0.493

Parameters for Specimen No. 3

Specimen Parameter Initial Consolidated Final
Moisture content: Moist soil+tare, gms. 329.350 329.350
Moisture content: Dry soil+tare, gms.  271.510 271.510
Moisture content: Tare, gms. 39.160 39.160
Moisture, % 24.9 24.9 249
Moist specimen weight, gms. 129.8
Diameter, in. 2.00 2.00
Area, in.2 3.14 3.14
Height, in. 1.28 1.28
Net decrease in height, in. 0.00
Wet density, pcf 1234 123.4
Dry density, pcf 98.8 98.8
Void ratio 0.6933 0.6933
Saturation, % 96.2 96.2

' Test Readings for Specimen No. 3

Primary load ring constant = .1176 Ibs. per input unit
Normal stress = | tsf

Strain rate, %/min. = 0.80

Fail. Stress = 0.755 tsf at reading no. 7

Ult. Stress = (0.679 tsf at reading no. 19

Horizontal Shear
Def. Dial Load Load Strain Stress

No. in. Dial Ibs. % tsf
0 0.0000 0.00 0.0 00 0.000
1 0.0050 177.00 208 03 0.477
2 0.0100 190.00 2213 05 0.512
3 0.0150 228.00 268 0.8 0.615
4 0.0200 256.00 30.1 1.0 0.690
5 0.0250 268.00 31.5 1.3 0.722
6 0.0300 277.00 326 15 0.747
7 0.0400 280.00 329 20 0.755
8 0.0500  278.00 327 23 0.749
9 0.0600  277.00 326 3.0 0.747
10 0.0700  273.00 321 35 0.736
11 0.0800 270.00 31.8 4.0 0.728
12 0.0900 267.00 314 45 0.720
13 0.1000 266.00 313 5.0 0.717
14 0.1100 263.00 309 55 0.709
15 0.1200 262.00 30.8 6.0 0.706
16 0.1300  259.00 305 65 0.698
17 0.1400 258.00 303 7.0 0.695

REITZ & JENS, INC.




Test Readings for Specimen No. 3

Horizontal Shear
Def. Dial Load Load Strain Stress
No. in. Dial Ibs. % tsf

18 0.1500  257.00 302 7.5 0.693
19 0.1750  252.00 296 8.8 0.679

Parameters for Specimen No. 4

Specimen Parameter Initial Consolidated Final
Moisture content: Moist soil+tare, gms. 329.350 329.350
Moisture content: Dry soil+tare, gms. 271.510 271.510
Moisture content: Tare, gms. 39.160 39.160
Moisture, % 24.9 249 24.9
Moist specimen weight, gms. 129.8
Diameter, in. 2.00 2.00
Area, in.? 3.14 3.14
Height, in. 1.28 1.28
Net decrease in height, in. 0.00
Wet density, pcf - 1234 123.4
Dry density, pcf 98.8 98.8
Void ratio 0.6933 0.6933
Saturation, % 96.2 96.2

Test Readings for Specimen No. 4
Primary load ring constant = .1176 Ibs. per input unit

Normal stress = 1.62 tsf

Strain rate, %/min. = 0.80

Fail. Stress = 1.027 tsf at reading no. 7
Ult. Stress = 0.941 tsf at reading no. 18

Horizontal Shear
Def. Dial Load Load Strain Stress

No. in. Dial Ibs. % tsf
0 0.0000 0.00 0.0 0.0 0.000
1 0.0050 275.00 323 03 0.741
2 0.0100 321.00 379 05 0.865
3 0.0150 346.00 40.7 0.8 0.933
4 0.0200 357.00 42.0 1.0 0.962
5 0.0250 364.00 42.8 1.3 0.981
6 0.0400 376.00 442 2.0 1.013
7 0.0500 381.00 448 2.5 1.027
8 0.0600 380.00 447 3.0 1.024
9 0.0700 375.00 44.1 3.5 1.011
10 0.0800 374.00 440 4.0 1.008
11 0.0900 367.00 432 45 0.989
12 0.1000 364.00 428 5.0 0.981
13 0.1100 363.00 4277 5.5 0.978
14 0.1200 358.00 421 6.0 0.965
15 0.1300 357.00 420 6.5 0.962
16 0.1400 352.00 414 7.0 0.949
17 0.1500 350.00 412 7.5 0.943
18 0.1750 349.00 41.0 8.8 0.941
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24 Total | Effective R }
C, tsf 0.212 1 0.223 ; ‘ !
¢, deg 9.6 | 14.6 ] ! T
Tan(9) 0.17 0.26 T * 1;
|11 | l ! = |
:@ 16 T
173 —: | ' { [ [ i =P
4 i ! i H-HH AT
n = [ ; ! 1 L \ f
g , - ] = == } : __L_—
s L1 ! - =l 1‘ = =TT
n 0.8 ‘ i ; | - RN RENE [ ML
1 | =T = o
il i e :' i | N EEERN
PR ey S ARMN TN N HH
S4RED ARy NENA FAR/ERY A ‘
o Tt I 11 | I
0 08 16 24 3.2 4 48
Total Normal Stress, tsf
Effective Normal Stress, tsf — — —
3 ' i ; Sample No. 1 2 3
L Water Content, % 26.5 26.6 26.7
2.5 i __ | Dry Density, pcf 95.4 95.7 95.8
1 * 8 | Saturation, % 94.4 95.4 95.9
f 1 & € | Void Ratio 0.7535 0.7482 0.7466
BT 2 ; - 3 Diameter, in. 2.00 2.00 1.99
o 1 [ “ ! Height, in. 4.08 4.33 4.04
e s -, ! Water Content, % 27.1 244 224
D A5 + | Dry Density, pcf 97.0 101.2 1046
% ! HEE 2| @ | Saturation, % 100.0  100.0  100.0
= 7 ] = Void Ratio 0.7252 0.6536 0.6003
] 1 /_" Diameter, in. 1.99 1.96 1.93
!f:/ L | 1 Height, in. 4.06 4.25 3.92
!b’ 7 Strain rate, %/min. 0.02 0.02 0.02
0.5 ‘ Back Pressure, tsf 3.96 3.96 3.96
j ; Cell Pressure, tsf 4.46 5.40 6.84
o111 1 Fail. Stress, tsf 070 107 165
0 3 8 15 20 Total Pore Pr., tsf 428 466 525
Axial Strain, % Ult. Stress, tsf 0.80 1.29 1.92
Total Pore Pr., tsf 4.15 4.60 5.26
o, Failure, tsf 0.88 1.81 3.24
Type of Test: _ .
CU with Pore Pressures G, Failure, tsf 0.18 0.74 1.59
Sample Type: Compacted (Standard Proctor) Client: Ameren Missouri
Description: CLAY (CH), grey-brown-tan-
orangish brown, high‘platic’ with trace fine Project: Labadie Plant Utility Waste Landfill
chert fragments '
Assumed Specific Gravity= 2.68 Location: Composite: high plastic clay material (Standard Proctor)
Remarks: Samples were compacted using the
standard proctor between the 25% and 27% Proj. No.: 2008012455 Date Sampled: 7/6/12
moisture. Samples were then trimmed to 2"
diameter by 4.0"+ length and tested REITZ & IENS, INC.
FigureA1—3 CONSULTING ENGINEERS

Tested By: K. Kocher

Checked By: J. Fouse




Total Pore Pressure — — —

Total Pore Pressure — — —

Deviator Stress

Deviator Stress

tsf

tsf

7.5 7.5 |
1 | 2 i
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[
o4 —_—— e —— L __
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15 E = 15
0 K_—:f 0
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7505 T 750,
' !
i | |
6 | 6
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451/ % o 45
=T
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[ o | |
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—T 8
1.5 I g 1.5 —+
!
0 | 0 |
0% 8% 16% 0% 8% 16%
24 Peak Strength ! I
Total Effective [ |
a= 0.21tsf 0.21 tsf :
o= 9.5deg 14.1 deg ’
tan a= 0.17 0.25 |
1.6 T
% .
o
0.8
i
0
0 0.8 16 24 3.2 4 4.8
p, tsf
Stress Paths: Total Effective — — —

Client: Ameren Missouri
Project: Labadie Plant Utility Waste Landfill
Location: Composite: high plastic clay material (Standard Proctor)
Project No.: 2008012455

Figure
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Tested By: K. Kocher

Checked By: J. Fouse
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TRIAXIAL CELL SETUP & TAKEDOWN

Project AMM (.LE - Ca-\‘a.”f&ul Qh"l rDote c"’!é/”{ﬂ
Description Jan f?‘m HP Q,\O"«{
Type of Test C—Lk Confining Pressure Differential _l_em
Cell Number ‘ Saturate( before O after Consolidation
Number of Membranes __LFilter Stripd Yes Wo LENGTH CHANGE
STRAIN GAUGE at setup ___ 300
MOISTUREIN(I:_I?:JLTENT FT at saturation stort-__S_OQ___
Tare_No. A | | Bl | at consolidation start %’j (486
| Wet Wt. + Tare | _117.97 A | L0578 \ 522
Dry Wt. + Tare | AT.08 | (D10 |5/32.96 at axial load start 224
Wt Water |\
Tare Wt | A8 | d8.06 | ~ /7559 MASS PROPERTIES
Dry Soil Wt.
Moisture % | 20863 | Z{.203 28 Ml Wt. Tube + Soil gm.
Avg. w 7 Wt. Tube gm.
wt. Soil | do%. Bt gm.
Tube Digmeter in.
Sample Length in
SPECIMEN DIMENSIONS “ in. g mm. tube length in.
top trim in.
HEIGHT DIAMETER - :
bottom trim in.
Initial Final Initial Final total trim in.
sample length |in.
1| 4.019S5 T L3175 Density constant |
_ 2 | «.oR45 M 2940 4.85/(07°2 * L) | -
3 | 4.e8i8 B 4090 Wet Density pcf.
Avg. 4 081N [ 'ﬁé/? Dry Density pcf.

Description After Test

Remarks

b
W

Failure Sketch

Trimmed By
Trimmed Date
Setup Date ] 2

Taken Down By
Take Down Date m

REITZ & JENS, INC. Cansuling Enginesns Sheet oo of oo



TRIAXIAL CELL SATURATION & BETA FACTOR
PROJECT __ [Ameten. Q*\Um-%q\ C\e\q\ orrem

saMPLE _ R 4S-41% M DEPTH
INITIAL CELL PRESSURE [0 sTART pATE o[ 18
INITIAL PORE PRESSURE 30.0 CELL NUMBER \
INITIAL TRANSDUCER READING 5\.8 TRANSDUCER NUMBER N
CHANGE IN PRESSURE
o Transducer Constant
TRIAL TRIAL BASE CELL | TRANS— [/ TRANSDUCER BETA
DATE TIME BURETTE {PRESSURE| DUCER DELTA READING |PRESSURE | FACTOR
READING READING CHANGE | CHANGE
(1) (2) (2/1)
bz | o 130 _|_4%8.0 | _BL\ ‘ '
i ‘ 3D | .\ | 2.0 5.0 LOD
ol yo (14 .0 9.0 .CD
Al Fod | 5.5 9.0 .| Lo
8 y 0|50 5.0 (OO
! /
=T
= B
]
/
REITZ & JENS, INC. Consulting Engineers  Sheet of ____




provecT __ Aimeson. (hilein, (O im( Boimoid
A3 Rl M

CONSOLIDATION CELL PRESSURE

SAMPLE

CONSOLIDATION PORE PRESSURE

TRIAXIAL CELL CONSOLIDATION TEST

CELL NUMBER

DATE

BURETTE
READING

DELTA
VOLUME

TEMP

REMARKS

i

i0.00

746

WM

.23

uNG)

.0\

6.81

B.70

F

£, 25

1.90

7.¢3

1A

.25

7. 03

(¢11

(.59

395~

[¢35

T[3( A

U312

Gyl

e

REITZ & JENS, INC. Consulting Engineers  Sheet |




" TRIAXIAL CELL AXIAL- LOADING TEST DATE __ /642
/ ’ PROVING RING
PROJECT /1MLty
sampLE Lallram Clpd Boeens OEPTH =252 o 272 Mtpsbwy (v
: ( sz Yo Standeed Pedor
INITTAL CELL PRESSURE a CELL NUMBER
INITTAL PORE PRESSURE 5{0 START DATE 7’ 542
SAMPLE HEIGHT: AT SETUP 2 q, 0& ll;&,-fjfl;‘&,a AT START OF LOADING
= 0.02 %) (r=
STRAIN RATE . /e TYPE OF TEST
TIME STRAIN LOAD PORE TIME STRAIN LOAD PORE
DIAL DIAL PRESSURE DIAL DIAL PRESSURE
(.001) IN (.0001) IN| READING (.001) IN (.0001) IN|] READING
10 9.2 55,7
MASS OF TOP CAP & POROUS STONE: g

REITZ & JENS, INC. Consulting Engineers  Sheet of
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revised 2/V2/9n

WA Iurumwy

TRIAXIAL CELL SETUP & TAKEDOWN
Project AW pten) ZAV/&M«E Boe;aj Beite _Zé&
Sample (/AT & 252 Depth L2uen i @  Shupdsad Prafin
DeSc::rIption_ll‘Jl;D Ct‘if‘? y 67@6?4' @A/@J ey ) e Lf‘f,:wﬁr‘-‘:af‘ fgm
Type ;':af Tést 66/\/ Confining .Pressure Differential Zd%l
Cell Number z Saturat&before} after Consolidation
Number of Membranes 2 Filter Strips No LENGTH CHANGE
STRAIN GAUGE at setup _@Q___-h
MOISTURE E_CETENT at saturation start. 58&
INITIAL FINAL
Tare No. | R-j73 L= 1 Bl & at consolidation start _ﬁ/_____
| Wet Wt. + Tare | 553 79 30797 | 98793 £79
Dry Wt. + Tare £70.55 |J50. 95 G 4o at oxial load start .= /7
—— 1 T AR A
Dryngﬁ wif _&QL_M_ 174 U4 MASS PROPERTIES
Moistuce % | 76 B0 | 74429 | 25 05 _Wt. Tube + Soil gm.
Avg. w % Wt. Tube gm.
Wt. Soil | 722573 gm.
Tube Diameter in.
Sample Length in
SPECIMEN DIMENSIONS ' in. / mm. tube length in.
HEIGHT DIAMETER 180 i in.
bottom trim in.
Initial Final Initial Final total trim in.
sample length in.
1| 4528 T 20625 _Density constant
2 14,3290 M_ 1. 2985~ 4.85/(D72 * L) |
—3_1e.33(D | B 2.00s¢ Wet Density pcf.
Avg. 1,327 7.0005 Dry Density pcf.
Description After Test
Remarks
Failure Sketch
— \
(U
| Trimmed By é’/
| Trimmed Date -7
A
; Setup By ECIC
t _ / J Setup Date —7-CTT
i / Taken Down By Cf/{fj*‘i
" ' Take Down Date il L2~
]




TRIAXIAL CELL SATURATION & BETA FACTOR

PROJECT %mmw (’/%//ﬁw,% BTW
savpLe _HPCLAY @ 2571293, Mokbotoerr Conputal o =7pdend 7,45

—
INITIAL CELL PRESSURE 1.0 START DATE . 26—/ 72—
INITIAL PORE PRESSURE__ $0.0 CELL NUMBER_ ~2—
INITIAL TRANSDUCER READING . 5 /. O TRANSDUCER NUMBER _Z—

CHANGE IN PRESSURE
Transducer Constant __

TRIAL TRIAL BASE CELL TRANS—

CELL TRANSDUCER BETA
DATE TIME | BURETTE |PRESSURE DUCER DELTA READING |PRESSURE FACTOR
READING READING CHANGE | CHANGE
(1) (2) (2/1)
7-9-17 2 87 | 5o |06 | 8
/ S—éno "‘B"{“‘ =2 ‘5’:0 “:;‘: /’ /K/jj
2 , | T 5% ¢ 50 4.0 e)
F Yo | , 556 | 5o 0 | 1o
_ " —— y
;"” i
- { ( |

REITZ & JENS, INC. Consulting Engineers  sheet of



TRIAXIAL CELL CONSOLIDATION TEST |
PROJECT _ Mg i) CJ&%
SAMPLE ﬂ?} Cﬁ.ﬂr/@ Z'{‘; 4 foj??j /"!;‘?f‘?sfiu?,dDEpTH (}/ﬂﬂ?ﬂ&?{fj 34) 2{:@ %;’J"(B’m}ét
CONSOLIDATION CELL PRESSURE 750 CELL NUMBER____Z- |
CONSOLIDATION PORE PRESSURE . 2 5.0

DATE | TME |BURETTE | DELTA ot | DELTA | TEMP | RemARks ]
READING | VOLUME VOLUME TIME : :
7912 745 | /0. 00 ) ]
892 A
8.7 26
8.5 &
7% 528 /
7:97 | .8 05 2
- (B4 717 4
n:53 7.y o
| B¥%e 75—
8g | 4.om 30
iy 5.¢8 Ll e ]
915 | 5.08 20 - - .
o f-; 3.7 &
,, /7% 1340 i 240
Wa (345 | 7.10 Sto
yq | | Wos | 1,24 50D -]
TA | |/t.75 (15/10.00 520 [miy Loss A ngie ﬂ!hsfmcf
WV 1Zdorz | 8il] [ nay s | e
ol [z 95 178" o
¢ ——gz2 T, | i REIT _ e
(N Y e B B -
|
REITZ & JENS, INC. Consulting Engineers  sheet o



~ TRIAXIAL CELL AXIAL LOADING TEST DATE __ 7= [0+/Z

y PROVING RING
PROJECT /Zhéiﬁaat) C A/Jw@ CLAY [Boreor)

SAMPLE Cpte 289 45 292 @mpﬂflﬁg%ﬂ Standpe] Pro it

INITIAL CELL PRESSURE /5.0 CELL NUMBER __ &
INITIAL PORE PRESSURE.__ 2%. () START DATE
SAMPLE HEIGHT: AT SETUP AT START OF LOADING
A 2/ .
STRAIN RATE 0.02 %) TYPE OF TEST ___ (AN
TIME STRAIN LOAD PORE TIME | STRAIN LOAD PORE
DIAL DIAL  |PRESSURE DIAL DIAL | PRESSURE
(.001) IN [(.0001) IN| READING (.001) IN [ (.0001) IN| READING

| /i /930 G 2Z8 55 &

A e ———— e e " & cu

MASS OF TOP CAP & POROUS STONE: g.

REITZ & JENS, INC. Consulting Engineers  sheet of
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TRIAXIAL CELL SETUP & TAKEDOWN
Project ﬁf’,;ﬂij«"ﬁeﬂ &%?fﬂf}i Z {i/f 4/ A?’}ftiﬁ) Dista ’j;}'; L
Description CCM (CH), Bﬂa?f z @&é/&\d bfawu wff*‘fv l;f;; ‘T‘/,,g,g.n
Type bf Test //A/ Confining Pressure Differential 4/0?5’
Cell Number ) Saturate after Consolidation
Number of Membranes ___Z:___Filter StripsNo LENGTH CHANGE
STRAIN GAUGE at setup _9CL)
MOISTURE CONTENT at saturation stort-__ico,,___
INITIAL FINAL
Tare No. | R32 | B 38 | Bad 34 at consolidation start __4/_65&___
Wet Wt. + Tare | 3/, 62 | 345 29 | 572.17 g
Dry Wt. + Tare | 25%.70 2%0.72 | 5180 at axial load start _L
Wt. Water . D T :
e Ly, MASS PROPERTIES
ry Soi .
Moisture % | 7¢ 59 | 74.8491 Wt. Tube + Soil gm.
Avg. w 7% Wt. Tube gm.
Wt. Soil | 4999 gm.
Tube Diameter j in.
Sample Length in
SPECIMEN DIMENSIONS  in. / mm. tube length in.
HEIGHT DIAMETER fop 0] in.”
bottom trim in.
Initial Final Initial Final total trim in.
sample length |in.
1| 40340 T_[799% Density constant
2|4 420 M |, 9875 4.85/072* L) | =
3 | 4.p9425 B_/.9900 Wet Density pcf.
Avg. 4,0398% /‘ﬁ/é? _D"Y Density pcf.
Description After Test
Remarks
Failure Sketch
(
1 : Trimmed By /Z‘/g"{’__
[ \ ' Trimmed Date s T
J l 'Setup By _E(ﬁ./;__
\ : Setup Date A o f7 2l ¥ 2%
\ } Taken Down By _E_L—.
Take Down Date WErEyS

REITZ & JENS, INC. Consulting Engineers  Sheet ____ . of ____



TRIAXIAL CELL SATURATION & BETA FACTOR
PROJECT (g/éw? CLAY
/ g =Moo wd ey A N £,
SAMPLE CC»W Lﬂ // 257 -2 L M:?f_;:‘upg;’ DEPTH {{/‘?Wﬂé(/ wr% {Wﬁﬁ/ ;?}yrf}if.«-
INITIAL CELL PRESSURE 540 START DATE '7’é - /2
INITIAL PORE PRESSURE So0.2 CELL NUMBER __)
ity " ‘S—/q !
INITIAL TRANSDUCER READING ! TRANSDUCER NUMBER [
CHANGE IN PRESSURE
o ) Transducer Constant s
TRIAL TRIAL BASE CELL TRANS— L TRANSDUCER BETA
DATE TIME | BURETTE |PRESSURE DUCER DELTA READING |PRESSURE FACTOR
READING READING CHANGE | CHANGE
(1) (2) |(2/1)
7-9-1z o 8o | 49p 4D
[ 5¢.0 | z5& 5.0 o/ [ ©
Z el 558 | 502 5.0 1.0
L ¢! 55,8 | S50 50 | rp
!
7 V4R
k./ %4 -
, B i = i
_____ el e — 2 f il
P et Al Gl
Vot i kD 0 L8T. | 20 | &7¢
/ 1 %5¢06 | sz/ s0 | 5.0 )
. ” 56, 5.0 4 2,
. 5%./ 5D s.4 [0
y

REITZ & JENS, INC. Consulting Engineers  sheet of S



TRIAXIAL CELL CONSOLIDATION TEST

PROJECT _ Etey //?%’5%; Bieea)
sampLe _HPLLAR 267, +> Z’M M oepTH CMW%’?"’/ 4y bt B

CONSOLIDATION CELL PRESSURE ?6,0 CELL NUMBER /

CONSOLIDATION PORE PRESSURE . 25.0

DATE | TIME |BURETTE | DELTA | pata | DELTA | TEMP | REMARKS
READING | VOLUME| voiue | TIME | |
79-12 | 7120 | [7.00 Y
920 !
8 L V25
2.4/ g
751 8.lb , f
e 1. fanl 2
754 "] ¢
158 . [ A Y
Q05 / PX 15
8:29 - A T 2 /’ %0
8:0 < L= A ] w
920 Al 90
2: 0 ‘ \ia_’ (20
70-12| 8% | 100 7,
1.13 )
895 25
578 5
g2¢_| 858 l__
| 827 | 839 - 2
329 507 &
g3z | 7.59 g
S0 | 708 /s~
0:5¢ | L.30 30 )
9:25 3.2 G
9.5¢ .4 | 2
10i2s | B 7
B (:26 | Lwd /89
. 12:2¢6 | 1] 240
P Lpha o bop @l _Outll] will Riv Yond B < fo pis” Kitr 5 o
S Xps. SAmplt

REITZ & JENS, INC. Consulting Engineers  Sheet ___ | s



" TRIAXIAL CELL AXIAL- LOADING TEST DATE
PROVING RING
PROJECT
SAMPLE DEPTH
' a7
INITIAL CELL PRESSURE 75.0 CELL NUMBER __ [
INITIAL PORE PRESSURE 55 START DATE
SAMPLE HEIGHT: AT SETUP AT START OF LOADING _____
./“t; 7y ;
STRAIN RATE ~P. 02 TYPE oF TesT _ L C
TIME STRAIN LOAD PORE TIME STRAIN PORE
DIAL DIAL  |PRESSURE DIAL PRESSURE
(.001) IN |(.0001) IN| READING (-001) IN [(.0001) IN| READING
16: 1430 & L2 g |

—. TR (| =

——— ] ——— 1]

f———— . B C e — ]

e —— — ]
. |

e ] R

——— ] e [ ————

- ————— ] D, R SONCR |

MASS OF TOP CAP & POROUS STONE: g
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LABORATORY TESTING OF
COAL COMBUSTION PRODUCTS
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APPENDIX B
LABORATORY TESTING OF LABADIE CCP MATERIALS

TABLE OF CONTENTS
NON-PONDED DRY FLY ASH FROM PRECIPITATORS

Figure
SPECITIC GIAVITY ...uviitieiiei ettt ettt s e bttt b e bt e b e s e e bt et e e st e s beenbeebeesbeeneenreas B-1
Particle Size Distribution; Hydrometer and sieve analysis using SHMP............cccccovvviveiiiiiennenns B-2
Particle Size Distribution; Hydrometer and sieve analysis without SHMP .............cccooiiiiiininnne B-3

Moisture Density Test; Standard Proctor with unconfined compression tests
0N SAMPIES CUIEA TO 4 TAYS....cveiieieii e et et beesbe e nreas B-4
[ Y70 1= YU ] [Tol @] o o L1 T £ V71 PSSR B-5
(00 010 To b LA o] A I =T ST PRTR PRSI B-6

PONDED FLY ASH FROM EXISTING OPERATION
Figure
Consolidated UNdrained SNEAI TESE........ccueiiiiiiie it B-7
Direct Shear Test with textured HDPE TINET ........c.cooiiiiiiicieese e B-8
Direct Shear Test with SMOOth HDPE HINET ......c.oiiiiiiiie e B-9
[ Y70 1= YU [ Tol @] oo L1 T £ V7 OSSR B-10
(00000 To b LA o] g I 1= R SRU USRI B-11

BoTTOM ASH FROM EXISTING OPERATION
Figure
SPECITIC GIAVITY ...ttt bttt b et s et e et e e st e s bt et e e st e nbeeneesreenae e B-12
Particle Size DIStrIDULION; SIBVE .......oviiiiiie et B-13
REIALIVE DENSITY TEST ...cuiiiiiiieiticie ettt e st e et e st e et e e re e s teeteeseesraenteeneesreenennes B-14
Vacuum TraXial SNEAN TEST.......ciieiiiie et et esreeteeneeneenneas B-15
Constant Head Permeability (Ioose and densified) .........c.ccevveeiieciciecc e B-16
COMBINATIONS OF FLY AsH, BOTTOM ASH, AND GYPSUM

Figure
Paint Filter Liquids TesSt, FIY ASN .......oviiii s B-17
Paint Filter Liquids Test, 46% Fly Ash, 20% Bottom Ash, 34% GypSUM .........ccccceeveevieveerieennnn B-18
Paint Filter Liquids Test, 30% Fly Ash, 25% Bottom Ash, 45% GYPSUM .........cccccevererenencnienns B-19
Paint Filter Liquids Test, 36% Fly Ash, 64% GYPSUM ........cccccveieeiiiiieie e B-20
Maximum and Minimum Dry Density, 46% Fly Ash, 20% Bottom Ash, 34% Gypsum................ B-21
Maximum and Minimum Dry Density, 30% Fly Ash, 25% Bottom Ash, 45% Gypsum............... B-22
Maximum and Minimum Dry Density, 36% Fly Ash, 64% GYPSUM........ccccoeririneninieiineeeeenn, B-23
Set-Up Time and Dry Unit Weight, 46% Fly Ash, 20% Bottom Ash, 34% Gypsum .................... B-24
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SPECIFIC GRAVITY OF SOLIDS

Pycnometer Method

Jop: Ameren; Labadie CCP Testing ' paTE: 8/13/10
BORING: Labadie Dry Fly Ash TEST BY: J._ David
savpLE: Bulk COMPUTED BY: K: Kocher
Sample or Specimen No, 1 2
Flask ¥No, ' 7 7
Temperature of water and soil, T, °c 215 21.5
Dish No.
Dish + Dry Soil
Dish
ol T
© Flask + water at T, °C Yo 679.33 679.28
o : :
B
o WS + wa 729.38 729.33
’-G ' *
2P Flask + water + immersed soil wbws 729.38 711.88
o
= : -
Displaced water, WS n+ wa was 17.50 17.45
Correction factor K 99968 99968
WK/ W+ W - W) G, 2.86 2.87

Sample Description
#1 Dry fly ash, tan, from precipitators

o Dry fly ash, tan, from precipitators

Flask Calibration Trial
Weight Completed
Temp. Annually

REITZ & JENS, INC.
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SPECIFIC GRAVITY OF SOLIDS

Pycnometer Method

J08: Paogen XL AsSia :%du DATE: gﬂé[@
BORING: L o\oolie TEST BY: _ Q2D

SAMPLE: ﬂui A coMpuTED BY: I/ Lboker € David

—

Sample or Specimen No.

Flask No. -7 A

- ) b At
Temperature of water and soil, T, G ﬂ )

Dish No, —_—

Dish + Dry Soil

Dish

Dry soil s

Flask + water at T, °% wa

W +W
s

bw
* W
Flask + water + immersed soil bws .

Weight in Grams

bws

Displaced water, WSI+ wbw - W

Correction factor K

(WSK) /. (ws + W =W ) G

bw bws s

50, 035‘3'8/
Sample Description

i#1

#2 Tan Fﬁ{.r Asin__(Now -Pond )

Flask Calibration Trial

Weight

Temp,

REITZ & JENS, INC.




Particle Size Distribution Report - ASTM D422

c c c % c £ < OEO o o o o o 8 8 8
© D NS a8 ¥ % § 23 £ ¥ 8
100[ T TIT T 7 T \ \ *N M
\ T | B O \ \ \ \ M o8
90 A | A | | | | -
\ O | R A \ \ \ \ Lo Kt
| T | R O | | | | Lo
801 T \ \ IR
\ T | R A \ \ \ \ Lol .
| | Ll [l [ | | | | [0
70
\ T | B O \ \ \ \ Lo \
% | T | B O | | | | Lo X
= 801 IR L \ \ T I
T | T | B A | | | | Lol \
= | 1 | | | | | | [
=z 50
8 | T | B A | | | | Lo 1\
| T | B A | | | | Lo
o
E 40— 1 L L L LB L \ i i i 1 b\
\ T | R A \ \ \ \ Lo \{
\ 1 O B \ \ \ \ LA
30
\ T R A \ \ \ \ Lo \
\ T | B O \ \ \ \ Lo R
201 R L \ i i i Al \
\ T | B O \ \ \ \ Lo
101 1 | S \ \ \ \ L0l
\ T | B A \ \ \ \ Lo
0 \ T | B A \ \ \ \ Lo
—100 10 ‘ T o1 0.01 0.001
GRAIN SIZE - mm.
% +3" % Gravel % Sand % Fines
’ Coarse Fine Coarse Medium Fine Silt Clay
0.0 0.0 0.0 0.0 0.3 6.3 55.1 38.3
SIEVE PERCENT SPEC.* PASS? Material Description
SIZE FINER PERCENT (X=NO) Tan, dry fly ash, with SHMP
#8 100.0
#16 100.0 Atterberg Limits (ASTM D 4318)
#30 99.8 PL= LL= Pl=
o0 392 Classification
#100 97.9 Llassincation
#200 93.4 USCS= AASHTO=
Coefficients
Dgs= 0.0464 Dgo= 0.0141 Dgp= 0.0088
Dggz 0.0036 Dﬁg: 0.0017 028: 0.0013
Cy= 10.86 Cc= 071
Date Tested: 1/15/09 Tested By: C. Cook
Remarks
* (no specification provided)
Sample No.: Bulk Source of Sample: Non-Ponded Dry Fly Ash from PrecipitatorDate Sampled: 12/13/2008
Location: Labadie Fly Ash Elev./Depth:
Checked By: K. Kocher Title: P.E.
Client: Ameren Missouri
RriTZ & ]ENS, INC. Project: CCP Properties, Labadie Plant
CONSULIT IN.G’ ENGINEERS
Project No: 2008012455 Figure

Tested By: CWC

Checked By: KEK
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GRAIN SIZE DISTRIBUTION TEST DATA 5/20/2011

Client: Ameren Missouri

Project: CCP Properties, Labadie Plant

Project Number: 2008012455

Location: Labadie Fly Ash

Sample Number: Bulk

Material Description: Tan, dry fly ash, with SHMP

Sample Date: 12/13/2008

Tested By: C. Cook Test Date: 1/15/09
Checked By: K. Kocher Title: P.E.

Sieve opening list: (Default opening sizes)

Post #200 Wash Test Weights (grams): Dry Sample and Tare = 174.51
Tare Wt. =171.18
Minus #200 from wash = 93.3%

Dry Cumulative Cumulative
Sample Pan Sieve Weight
and Tare Tare Tare Weight Opening Retained Percent
(grams) (grams) (grams) Size (grams) Finer
49.99 0.00 0.00 #8 0.00 100.0
#16 0.01 100.0
#30 0.11 99.8
#50 0.25 99.5
#100 1.07 97.9
#200 3.28 93.4

Hydrometer test uses material passing #10
Percent passing #10 based upon complete sample = 100.0
Weight of hydrometer sample =49.99
Hygroscopic moisture correction:
Moist weight and tare = 0.10
Dry weight and tare=  0.10
Tare weight = 0.00
Hygroscopic moisture =0.0%
Automatic temperature correction
Composite correction (fluid density and meniscus height) at 20 deg. C =-5
Meniscus correction only = 1.0
Specific gravity of solids = 2.86
Hydrometer type = 152H
Hydrometer effective depth equation: L = 16.294964 - 0.164 x Rm

Elapsed Temp. Actual Corrected Eff. Diameter Percent

Time (min.) (deg. C.) Reading Reading K Rm Depth (mm.) Finer
0.50 21.9 50.0 45.4 0.0126  51.0 7.9 0.0500 86.9
1.00 21.9 45.5 40.9 0.0126  46.5 8.7 0.0370 78.3
2.00 21.9 41.5 36.9 0.0126 425 9.3 0.0271 70.6
4.00 21.9 39.0 34.4 0.0126  40.0 9.7 0.0196 65.9
8.00 21.9 36.0 31.4 0.0126  37.0 10.2 0.0142 60.1
15.00 21.9 325 27.9 0.0126 335 10.8 0.0107 53.4
30.00 22.3 29.5 25.0 0.0125 305 11.3 0.0077 47.8
60.00 22.3 26.0 215 0.0125 27.0 11.9 0.0056 41.1
120.00 224 215 17.0 0.0125 225 12.6 0.0040 32.6
278.00 234 16.9 12.7 0.0123 17.9 134 0.0027 24.3
1439.00 22.0 9.5 4.9 0.0125 105 14.6 0.0013 9.4

REITZ & JENS, INC.
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REITZ & JENS, INC.

Cobbles Gravel Sand Fines
© Coarse Fine Total Coarse Medium Fine Total Silt Clay Total
0.0 0.0 0.0 0.0 0.0 0.3 6.3 6.6 55.1 38.3 93.4
D10 D15 D20 D30 D60 Dgo Dgs Dgo Do5
0.0013 0.0017 0.0022 0.0036 0.0088 0.0141 0.0392 0.0464 0.0580 0.0889
Fineness
Modulus Cu Ce
0.03 10.86 0.71

B-2




Reitz & Jens, Inc.

GRAIN SIZE

(Hydrometer Method)

Job AMErzRuf /d"ﬂr T857204

ANALYSIS e /ufog

w

Lab test by cwL Date //50_?

Boring No. __ LA 2p1% D{r Asy A Mok
Depthl gdz
Sample No.

Meniscus Correction (Cm) ___/- ¢ 2

Computed bY_A_. Date _/ _M

Checked by Ler Date ///‘?/’éﬁ
£d=y

£ 3

Hydrometer No.

Graduate No.

% finer —BEXA y 100
Wo
“Elapsed Hydro Particle Composite Percent’ Finer
Date Time Time Temp Reading R1= Diameter | Correction| Rc=
Min. c (Rl |R+Cm| (O MM [ ¢, |R-Cc| Partial Total
\l11]64 |9857 9
: 0.5 3 Jo
sg| Lo Sy
59 2.0 i
W‘o{/ ‘f,o 3 ?f
25| 8.0 . 56.0
/3 15 M=
ir1| o 233 | 29,5
2957 : { 2o
Jois3| 2o P EEIRS
’m ‘% ﬂaju* it
h| e [ (1,9
12009 @bl XA (3.0 | 9-5
Weight D'ish + Dry Soil (gm) Notes on AST'M Procedure:
In Dish (gm) 1. Cylinder and contents to be turned upside down and
Grams Dry Soil (gm) back for 60 tumns in 60 seconds (counting turn upside

Sample description & Remarks

down and back as two tumns).

¥

2. Hydrometer to be removed from suspension between
readings and placed in clean water (spin).
7 i
&o]‘l—: L{?‘cftf} Nﬂ)" S;Ogy
[

B-2




REITZ & JENS, INC.

GRAIN SIZE ANALYSIS

(Sieve or Screen Method)

Project:  fmepen Psh Tcsting Testoy |/
Boring No. Lakadi e #s4h w/)//c?/’ Entered by /7 19 /0%
Sample No. BB l¥ Checked by gzé é%%&f
Depth Testing Date ;Z/é_/@
Cumulative
uU.S. Sieve Sieve Wagt. Sieve Weight Weight Percent
Standard Opening + Soll Weight Retained Retained Finer
Sieve Size (mm) (grams) (grams) (grams) (grams) by Weight
3-in. 75
2-in, 50
1-1/2 in. 37.5
1in 254
3/4-in. 19.0
1/2-in. 12.7
3/8-in. 9.5
#3 6.35
4 4.75
#6 3.35
#8 2.36
#10 2.00
#16 1.18
#18 1.00
#20 0.85
#30 0.60
#35 0.50
#40 0.425
#50 0.300
#60 0.250
#70 0.212
#100 0.150
#120 0.125
#140 0.106
#200 0.075 .
Pan tald
Sample Lost in #200 Wash
Total Weight in Grams
Pre #200 wash Weights Post #200 wash Weights
Soil + Tare 5 Soil + Tare [7Y-5/
Tare Tare W
Soil Soil 3. 33

i/ (FM

Sample Description & Remarks

o
no

N:Lab CerfiLab Forms\Grain Size ala Form xIs



Particle Size Distribution Report - ASTM D422

c c c % c £ = OEO o o o o o 8 8 8
© D NS a8 ¥ % § 2 3 £ ¥ ¥ 8
100( T MTTmTrmr T \ \ ’T‘N l
\ T | B O \ \ \ \ My
90 A | A | | | | .
\ O | R A \ \ \ \ Lo
80 | T | R O | | | | Lo
\ T mrry T \ \ \ \ AL
\ T | R A \ \ \ \ Lol Y\
70— | Ll [l [ | | | | [0
\ T | B O \ \ \ \ Lo 3
5 | T | B O | | | | Lo
= 801 IR L \ \ T I
o | T | B A | | | \ I
E 501 1 1 | | | | L
8 | T | B A | | | | Lo \
| T | B A | | | | Lo
[
E 40— 1 L L L LB L \ i i i 1
\ T | R A \ \ \ \ Lo &
30l 1 N \ \ \ \ L
\ T R A \ \ \ \ Lo
\ T | B O \ \ \ \ Lo
201 1 \ i i i I
\ T | B O \ \ \ \ Lo \)
101 1 | S \ \ \ \ L0l
\ T | B A \ \ \ \ Lo
0 \ T | B A \ \ \ \ I A
100 10 1 0.1 0.01 0.001
GRAIN SIZE - mm.
% +3" % Gravel % Sand % Fines
i Coarse Fine Coarse Medium Fine Silt ‘ Clay
0.0 0.0 0.0 0.0 0.2 6.5 93.3
SIEVE PERCENT SPEC.* PASS? Material Description
SIZE FINER PERCENT (X=NO) Tan, dry fly ash, without SHMP
#8 100.0
#16 100.0 Atterberg Limits (ASTM D 4318)
#30 99.9 PL= LL= Pl=
#50 99.7 cl ificati
#100 08.1 assirication
#200 93.3 USCS= AASHTO=
Coefficients
Dgs= 0.0625 Dgp= 0.0290 Dgp= 0.0270
D3p= 0.0235 D15= 0.0194 D1p= 0.0172
Cy= 169 Cem 111
Date Tested: 1/15/09 Tested By: C. Cook
Remarks
* (no specification provided)
Sample No.: Bulk Source of Sample: Non-Ponded Dry Fly Ash from PrecipitatorDate Sampled: 12/13/08
Location: Labadie Fly Ash Elev./Depth:
Checked By: K. Kocher Title: P.E.
Client: Ameren Missouri
RriTZ & ]ENS, INC. Project: CCP Properties, Labadie Plant
CONSULT IN.G’ ENGINEERS
Project No: 2008012455 Figure

Tested By: CWC

Checked By: KEK
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GRAIN SIZE DISTRIBUTION TEST DATA 5/20/2011

Client: Ameren Missouri

Project: CCP Properties, Labadie Plant

Project Number: 2008012455

Location: Labadie Fly Ash

Sample Number: Bulk

Material Description: Tan, dry fly ash, without SHMP

Sample Date: 12/13/08

Tested By: C. Cook Test Date: 1/15/09
Checked By: K. Kocher Title: P.E.

Sieve opening list: (Default opening sizes)

Post #200 Wash Test Weights (grams): Dry Sample and Tare = 173.76
Tare Wt. = 170.11
Minus #200 from wash = 92.7%

Dry Cumulative Cumulative
Sample Pan Sieve Weight
and Tare Tare Tare Weight Opening Retained Percent
(grams) (grams) (grams) Size (grams) Finer
50.05 0.00 0.00 #8 0.00 100.0
#16 0.00 100.0
#30 0.05 99.9
#50 0.17 99.7
#100 0.96 98.1
#200 3.35 93.3

Hydrometer test uses material passing #10
Percent passing #10 based upon complete sample = 100.0
Weight of hydrometer sample =49.99
Hygroscopic moisture correction:
Moist weight and tare = 0.10
Dry weight and tare=  0.10
Tare weight = 0.00
Hygroscopic moisture =0.0%
Automatic temperature correction
Composite correction (fluid density and meniscus height) at 20 deg. C =0
Meniscus correction only = 1.0
Specific gravity of solids = 2.87
Hydrometer type = 152H
Hydrometer effective depth equation: L = 16.294964 - 0.164 x Rm

Elapsed Temp. Actual Corrected Eff. Diameter Percent
Time (min.) (deg. C.) Reading Reading K Rm Depth (mm.) Finer
0.50 19.8 42.0 41.9 0.0129 43.0 9.2 0.0553 80.1
1.00 19.8 40.0 39.9 0.0129 410 9.6 0.0398 76.3
2.00 19.8 33.0 32.9 0.0129 34.0 10.7 0.0297 62.9
4.00 19.8 16.0 15.9 0.0129 17.0 135 0.0236 30.4
8.00 19.8 5.9 5.8 0.0129 6.9 15.2 0.0177 111
15.00 19.8 0.9 0.8 0.0129 1.9 16.0 0.0133 1.6
30.00 19.2 0.9 0.7 0.0129 1.9 16.0 0.0095 13
60.00 19.2 0.2 0.0 0.0129 1.2 16.1 0.0067 0.0

REITZ & JENS, INC.
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REITZ & JENS, INC.

Cobbles Gravel Sand Fines
© Coarse Fine Total Coarse Medium Fine Total Silt Clay Total
0.0 0.0 0.0 0.0 0.0 0.2 6.5 6.7 93.3
D10 D15 D20 D30 D60 Dgo Dgs Dgo Do5
0.0172 0.0194 0.0211 0.0235 0.0270 0.0290 0.0550 0.0625 0.0694 0.0915
Fineness
Modulus Cu Ce
0.02 1.69 1.11

B-3
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GRAIN SIZE ANALYSIS

Reitz & Jens, Inc,

(Hydrometer Method)

Job AMEI,EQ"' IA\if TR\??MQ

Lab test by JLe Date /_Z/le A

Boring No. L/"‘J?A o2E

o MA)

¢ Computed bv_@f_ Date _ﬂ@@?

Sample description & Remarks

Depth. Bﬁ//tk’ B Checked by _ML Date l/%)@
Sample No. Hydrometer No. R:Y "]
Meniscus Correction (Cm) ! Graduate No. C
% finer = BCX A y 100
Wo
“Elapsed Hydro Particle Composite Percent” Finer
Date Time Time Temp Reading Diameter |Correction| Rc=
Min. c (Rl |R+Cy| (D) MM Cc |R-Cc| Partial Total
Viefo 71993 _
! B VA .
el [ 1077 | o
=74 d e Lg, 37
LA SRV iav. 2
ZAZ 1N VA Al
”?3 0 Pty / ? i Or ?
eS| 320 /75109
(ors | o | /4|02~
Weight D_ESh * Dry Soil (gm) Notes on ASTM Procedure:
In Dish (gm) Cylinder and contents to be turned upside down and
Grams Dry Soil {gm) back for 60 turns in 60 seconds (counting turn upside

down and back as two tumns).
Hydrometer to be removed from suspension between
readings and placed in clean water (spin).

SO.W 3 Sg_)]:L

/ O‘i JUA)'
7 [

!,é’z& it Dﬂ’:a? F/n’;? )18
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REITZ & JENS, iNC, ¢
GRAIN 3IZE ANALY IS

(Sieve or Screen Method)

AM\‘%\ o R o Testby J41 _ﬁl&?

Project
Foring No. Lapoadie Ao R A tlex Entered by _
Sample No. T;MZ Checked by MFEI (/2047
Depth Testing Date //, L
Cumulative
u.s. Sieve Sieve Wqt. Sieve Weight Weight Percent
Standard Opening + Soil Weight Retained Retained Finer
Sieve Size (mm) (grams) (grams) (grams) (grams) by Weight
3-in. 75
2-in. 50
1-1/2 in. 37.5
1in 25.4
3/4-in. 19.0
1/2-in. 12.7
3/8-in. 9.5
#3 6.35
4 4.75
#6 3.35
#8 2.36
#10 2.00
#16 1.18
#18 1.00
#20 0.85
#30 0.60
#35 0.50
#40 0.425
#50 0.300
#60 0.250
#70 0.212
#100 0.150
#120 0.125
#140 0.106
#200 0.075 2.325
Pan 3.65 (+b4ql)
Sample Lost in #200 Wash
Total Weight in Grams
Pre #200 wash Weights Post #200 wash Weights
Soil + Tare l l Soil + Tare |7 3.76
Tare  )10:\] Tare [ TO )
Soil Soil 3.4 5
Sample Description & Remarks Apdie DW F/{% /%
{
B-3
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MOISTURE-DENSITY TEST REPORT

119 Curve No.
\\ ZAV SpG
\ 2.86
\ Test Specification:
114 \\ ASTM D 698-91 Procedure A Standard
\
\ Preparation Method ASTM
S 109 \ Hammer Wit. 5.5 Ib.
; / \\ Hammer Drop 12 in.
@ / \ Number of Layers three
3 Blows per Layer 25
g 104 }/ Mold Size 03333 cu.ft.
// \ Test Per'formed on Material .
\ Passing No.4 Sieve
\
\ NM LL Pl
99 Sp.G. (ASTM D 854) 2.86
\ %>No.4 9%<N0.200
USCS AASHTO
94 \ Date Sampled
3 8 13 18 23 28 33 Date Tested 1/16/2009
Water content, % Tested By J. David
TESTING DATA
1 2 3 4 5 6
WM + WS 8.16 8.45 8.74 8.81 8.76
WM 4.58 4.58 4.58 4.58 4.58
WW + T #1 194 .80 196.98 238.09 252.30 268.45
WD + T #1 182.39 179.70 210.96 220.27 229.54
TARE #1 34.62 37.09 41.04 40.28 40.80
WW + T #2 230.09 240.59 229.53 271.67 355.14
WD + T #2 215.11 219.44 203.11 236.85 301.54
TARE #2 40.76 40.18 40.83 40.71 40.82
MOISTURE 8.5 12.0 l6.1 17.8 20.6
DRY DENSITY 99.0 103.7 107.5 107.8 104.0

TEST RESULTS

Material Description

Maximum dry density = 107.9 pcf

Optimum moisture = 17.3 %

Tan, dry fly ash

Project No.
Project:

2008012455 Client:
CCP Properties, Labadie Plant

e Location: Labadie Fly Ash

Ameren Missouri

REITZ & [|ENS, INC.

CONSULTING ENGINEERS

Remarks:
Checked by: K. Kocher
Title: P.E.

Figure
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MOISTURE DENSITY TEST DATA

Client: Ameren Missouri
Project: CCP Properties, Labadie Plant
Project Number: 2008012455

Specimen Data

Source: Non-Ponded Dry Fly Ash from Precipitators

Sample No.: Bulk

Elev. or Depth: Sample Length(in./cm.):
Location: Labadie Fly Ash

Description: Tan, dry fly ash

Sample Date:

Preparation Method: ASTM

USCSs: AASHTO:

NM: LL: PI:
Testing Remarks:

Tested By: J. David Test Date: 1/16/2009
Checked By: K. Kocher Title: P.E.

Percent retained on No.4 sieve:

Percent passing No. 200 sieve: Specific gravity: 2.86

Test Data And Results

Type of test: ASTM D 698-91 Procedure A Standard
Mold Dia.: 4.00 in. Hammer Wt.: 5.5 1b. Drop: 12 in.
Layers: three Blows per Layer: 25

POINT NO. 1 2 3 4
1o ‘\\ Zavspe |WM + WS 8.16 8.45 8.74 8.81
2.86 WM 4.58 4.58 4.58 4.58
114 WW+T #1  194.80 196.98 238.09 252.30
WD+T #1  182.39 179.70 210.96 220.27
TARE #1  34.62 37.09 41.04 40.28
109 \ MOIST #1 8.4 12.1 16.0 17.8
\\ WW+T #2  230.09 240.59 229.53 271.67
Lo WD+T #2  215.11 219.44 203.11 236.85
TARE #2  40.76 40.18 40.83 40.71
\\\ MOIST #2 8.6 11.8 16.3 17.8
99 MOISTURE 8.5 12.0 16.1 17.8
DRY DEN  99.0 103.7 107.5 107.8
943 13 >3 %5 Max dry den= 107.9 pcf Opt moisture= 17.3 %

Oversize Correction Not Applied

8.76
4.58
268.45
229.54
40.80
20.6
355.14
301.54
40.82
20.6
20.6
104.0

REITZ & JENS, INC.
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REITZ & JENS, INC.

(Compaction Curve)

Job Iﬂ'me,f‘éi\ UE A Sktdt{

MOISTURE DENSITY RELATIONSHIP TEST

Lab Test by ___. @:——)

]

I)atsa':&"fb‘5

1.

Datem

Date m

(in)

(in)

Boring No. Computed by %)Z {.éWé/
Depth ‘gmgg’ Checked by @74
Sample No. M‘OGC{: € ({"}{ [_\31,\ Mold Diam. ’Ll-“

Mold Vol. \,30 (cu. ft.) (Vm) Mold Height (ﬂ

Notes on ASTM Procedure: Method of Compaction Md M n

To obtain moisture content sample, slice molded soil vertically through the center, and immediately take moisture
content sample from one face of cut by taldng a thin slice from top to bottorn. See
2. Moisture content sample mass to be: > 100g (A/B) or > 500g (C/D).
3. Only use ram with circular face in compactor for tests on soil.

procedure in Quality Manual.

Test No. - + 107 + 3 i ”0?0
Weight of Cylinder & Soil 8. .49 Q.74
Weight of Cylinder 4\‘5% Hy 68 4.9 %
Wet Weight of Compacted Soil F58 .89 A

| Wet Unit Weight - PCF [07. o] 124.8
Moisture Content Determination
Tare No. RI90_T 5637 [ RS0 | R10 TR>2 T R0
Weight of Sample Wet + Tare _lo "' ) &) 230. Dci lclﬁ? .?':2) 240, ‘ &5 5 ( 2 ] o AT 5
Weight of Sample Dry + Tare 183 3¢ (15, v [179 70 19. 94 [ 200,96 [d03.1
Weight of Water
Weight of Tare 24, A ) Jlo 517,09 | 40,1 o 41,04 40.85
Weight of Dry Soil .
Muisture Content (%) 8‘~f 8¢ ‘i'J, { ”8 1(3,0 L (G,S’
Average Moisture Content (%) oy .o '
Dry Unit Weight - PCF 1.0 (03.3 (0% 5

Sample Description & Remarks ﬁ‘;’l} D/gf ‘/-:/% ﬁSA @jﬁa ?&%Zf}ﬁf’@@/j

112




REITZ & JENS, INC.

MOISTURE DENSITY RELATIONSHIP TEST

(Compaction Curve)

Job _ﬁuﬂww 4e feh Ghd

Lab Test by __. \TgD

Boring No.

Bull

Depth

Sample No. /fﬁ‘Mg % f’%g" é{f//f

Mold Vol. ) 20

[

Notes on ASTM Procedure:
5

(cu. ft.) (Vm)

Computed byﬁ?‘m}‘;

Lk

Checked by,
4

Mold Diam. 4 (in)
4

Mold Height /ﬂ / (in)

Method of Compaction %M /4;577'&1

To obtain moisture content sample, slice molded soil vertically through the center, and immediately take moisture
content sample from one face of cut by taking a thin slice from top to bottorn. See procedure in Quality Manual.

2. Moisture content sample mass to be: > 100g (A/B) or > 500g (C/D).
3. Only use ram with circular face in compactor for tests on soil.

~_Date

]

Datem

Datem

F

Sample Description & Remarks

Test No., : + \ - ! &3\
Weight of Cylinder & Soil H. 81 N
Weight of Cylinder "4.' 1'5?5 ‘I’lc\‘}a
Wet Weight of Compacted Soil 4.23 4,18

| Wet Unit Weight - PCF (209 1244 -
Moisture Content Determination
Tare No. fé%O - ’L’ 19 (10
Weight of Sample Wet + Tare A58, 30 271, {g 7 | 284S 259,04
Weight of Sample Dry + Tare A &, g'i 236,68 221 £ Wt 59
Weight of Water -
Weight of Tare H0.2G 40.7 +0.%0 | A0, D2
Weight of Dry Soil
Moisture Content (%) e % [7 ba) 9%- JG,()
Average Moisture Content (%) %8 J0,6
Dry Unit Weight - PCF (07.,8 lof 1

CC%ed out

& c:c{t: el

9 D, T

fipen Peéa;p /Tters
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UNCONFINED COMPRESSION TEST

° ol
§ X
‘BN ANA
e | —
S L \A
oL \
I ~ LN
L/ B
L/ LN NN
1 I \ i 1,

Axial Strain, %

Sample No. 1 2 3 4
Unconfined strength, tsf 11.351 11.235 7.750 5.092
Undrained shear strength, tsf 5.675 5.618 3.875 2.546
Failure strain, 0.5 0.3 1.2 2.1
Strain rate, %/min. 0.51 0.82 0.92 0.85
Water content, % 11.3 155 16.3 20.0
Wet density, pcf 116.1 126.8 127.2 126.8
Dry density, pcf 104.3 109.8 109.4 105.6
Saturation, % 50.1 79.4 82.5 91.8
Void ratio 0.6042 0.5239 0.5295 0.5836
Specimen diameter, in. 1.95 1.96 1.99 2.04
Specimen height, in. 4.43 4.45 4.42 3.79
Height/diameter ratio 2.27 2.27 2.22 1.86

Description: Tan, dry fly ash, from precipitators

LL = PL = Pl =

| Assumed GS=2.68 Type: Lab Molded Samples

Project No.: 2008012455
Date: 12/13/2008

Remarks:
testing on 01/20/09, samples from standard

proctor

Client: Ameren Missouri

Project: CCP Properties, Labadie Plant

Location: Labadie Fly Ash
Sample Number: Bulk

Figure

REITZ & |ENS, INC.

CONSULTING ENGINEERS

Tested By: CWC & JJP Checked By: KEK




Date:
Client:
Project:
Project No.:
Location:

Sample Number:

Description:
Remarks:

Type of Sample:
Assumed Specific Gravity=2.68

12/13/2008
Ameren Missouri
CCP Properties, Labadie Plant
2008012455
Labadie Fly Ash

Bulk

UNCON

FINED COMPRESSION TEST 5/20/2011

Tan, dry fly ash, from precipitators
testing on 01/20/09, samples from standard proctor
Lab Molded Samples

Specimen Parameter
Moisture content: Moist soil+tare, gms. 261

Moisture content: Dry soil+tare, gms.

Moisture content: Tare, gms.

Moisture, %

Moist specimen weight, gms.

Diameter, in.
Area, in.?
Height, in.

Wet Density, pcf
Dry density, pcf

Void ratio
Saturation, %

Strain rate, %/min. = 0.51
Unconfined compressive strength = 11.351 tsf at reading no. 16

Def.
Dial
in.
0.0000
0.0020
0.0040
0.0060
0.0080
0.0100
0.0110
0.0120
0.0130
0.0140
10 0.0150
11 0.0160
12 0.0170
13 0.0180
14 0.0190
15 0.0200
16 0.0210

P
o

© 0O NN WNPRP O

Load
Dial

0.00
18.50
40.30
72.00
149.00
215.00
251.00
274.00
303.00
375.00
341.00
358.00
378.00
388.00
401.00
412.00
475.00

Load
Ibs.

0.0
18.5
40.3
72.0

149.0
215.0
251.0
274.0
303.0
375.0
341.0
358.0
378.0
388.0
401.0
412.0
475.0

Strain
%

0.0
0.0
0.1
0.1
0.2
0.2
0.2
0.3
0.3
0.3
0.3
0.4
0.4
0.4
0.4
0.5
0.5

LL=

PL= PI=

Initial

239
44

.010
.040
.560
11.3

404.8

1.95

3.00
4.43

1

16.1

104.3
0.6042

Deviator
Stress
tsf

0.000
0.444
0.967
1.726
3.571
5.151
6.012
6.561
7.254
8.975
8.160
8.565
9.041
9.278
9.587
9.847
11.351

50.1

REITZ & JENS, INC.




Def.

Dial
No. in.
17 0.0220
18 0.0230
19 0.0240
20 0.0250
21 0.0540

Specimen Parameter

Load
Dial
436.00
442.00
448.00
446.00

70.00

Load
Ibs.

436.0
442.0
448.0
446.0

70.0

Strain
%

0.5
0.5
0.5
0.6
1.2

Deviator
Stress
tsf

10.416
10.557
10.698
10.648

1.660

Initial

Moisture content: Moist soil+tare, gms. 180.510

Moisture content: Dry soil+tare, gms.

Moisture content: Tare, gms.

Moisture, %

Moist specimen weight, gms.

Diameter, in.
Area, in.2
Height, in.

Wet Density, pcf
Dry density, pcf

Void ratio
Saturation, %

Strain rate, %/min. = 0.82
Unconfined compressive strength = 11.235 tsf at reading no. 3

Def.

Dial
No. in.
0.0000
0.0050
0.0100
0.0150
0.0400
0.0500
0.0550

o oW DN - O

Load
Dial
0.00
330.00
457.00
470.00
100.00
61.00
58.00

Load
Ibs.

0.0
330.0
457.0
470.0
100.0

61.0
58.0

Strain
%

0.0
0.1
0.2
0.3
0.9
11
1.2

162.270
44.790
15.5
4443
1.96
3.00
4.45
126.8
109.8
0.5239
79.4

Deviator
Stress
tsf

0.000
7.906
10.937
11.235
2.377
1.447
1.374

REITZ & JENS, INC.




Specimen Parameter Initial
Moisture content: Moist soil+tare, gms. 194.690

Moisture content: Dry soil+tare, gms. 173.490
Moisture content: Tare, gms. 43.420
Moisture, % 16.3
Moist specimen weight, gms. 460.4
Diameter, in. 1.99
Area, in.2 3.12
Height, in. 4.42
Wet Density, pcf 127.2
Dry density, pcf 109.4
Void ratio 0.5295
Saturation, % 82.5

Strain rate, %/min. = 0.92
Unconfined compressive strength = 7.750 tsf at reading no. 11

Def. Deviator
Dial Load Load Strain Stress
No. in. Dial Ibs. % tsf

0 0.0000 0.00 0.0 0.0 0.000
1 0.0050 15.50 155 0.1 0.358
2 0.0100 87.00 87.0 0.2 2.005
3 0.0150 155.00 155.0 0.3 3.569
4 0.0200 198.00 198.0 05 4.554
5 0.0250 231.00 231.0 0.6 5.307
6 0.0300 261.00 2610 0.7 5.989
7 0.0350 283.00 2830 0.8 6.486
8 0.0400 304.00 304.0 0.9 6.960
9 0.0450 320.00 3200 1.0 7.318

10 0.0500 332.80 3328 11 7.602
11 0.0550 339.70 339.7 1.2 7.750
12 0.0600 33790 3379 14 7.701
13 0.0650 318.00 318.0 1.5 7.239
14 0.0700 270.00 270.0 1.6 6.139
15 0.0900 32.00 320 20 0.724

REITZ & JENS, INC.




Specimen Parameter Initial
Moisture content: Moist soil+tare, gms. 217.920

Moisture content: Dry soil+tare, gms. 189.020
Moisture content: Tare, gms. 44,510
Moisture, % 20.0
Moist specimen weight, gms. 410.0
Diameter, in. 2.04
Area, in.2 3.25
Height, in. 3.79
Wet Density, pcf 126.8
Dry density, pcf 105.6
Void ratio 0.5836
Saturation, % 91.8

Strain rate, %/min. = 0.85
Unconfined compressive strength = 5.092 tsf at reading no. 15

Def. Deviator
Dial Load Load Strain Stress
No. in. Dial Ibs. % tsf

0 0.0000 0.00 0.0 0.0 0.000
1 0.0050 53.60 536 0.1 1.185
2 0.0100 68.70 68.7 0.3 1517
3 0.0150 81.40 814 04 1.795
4 0.0200 94.90 949 05 2.090
5 0.0250 107.90 1079 0.7 2.373
6 0.0300 118.70 118.7 0.8 2.607
7 0.0350 13550 1355 0.9 2.972
8 0.0400 149.70 149.7 1.1 3.279
9 0.0450 162.60 1626 1.2 3.557

10 0.0550 190.00 190.0 15 4.145
11 0.0600 201.90 2019 1.6 4.399
12 0.0650 214.80 2148 1.7 4.673
13 0.0700 22420 2242 1.8 4.871
14 0.0750 231.80 2318 20 5.030
15 0.0800 235.00 2350 21 5.092
16 0.0850 230.00 2300 2.2 4.977
17 0.1000 44.00 440 26 0.948
18 0.1150 25.20 252 3.0 0.541

REITZ & JENS, INC.




Project
Boring No.
Sample No.

{A MEgia

REliz & JENS, INC.
Unconsolidated Undrained or Unconfined Test

Lp B8 05 47

ﬁm Jﬁé’dﬂff <

Lobad: @

e b

Conppeirios f/;gi’a't

Entered by
Checked by

Depth _+/07 Ha0 oL bEy

Description of Entire Tube / 6_,
[

r

Testby Chc /37P
Cww

Yot~

Testing Date (290205

ki Doy e TR pndr e & )

——

Description of Test Sample {Mmlp%l Ash_ 54.,,,;4/5 Coone St ot }?rajérg{— B.Opet 2 85 3m

Moisture Contents
Trial 1 Trial 2
Tare# | p»7-19 I3
WetWt+Tare | /37.52 | /0b.07
Dry Wt.+Tare | // 9.7/ 77.83
Wit. of Water
TareWt. |2 ). ( < 3,04
Wt. of Soil
% Moisture| 7797 302
Average % Moisture=| ‘7. 94
( wAs" & I L(
Rate of Load Application -5 o/min

Strain (.001")

Load (Ibs)

0

s |

b4 P

88 3

o

0 S

686

5 77

86 2

8g- A

380 o

g |\

0 \2

160 \D

<89 Y

200 15

220 v

Sample Density |
Wet Wt. of Sample (grams) 4
Diameter of Sample (Inches)|D= \ /
Length of Sample (Inches)|L= \ /
Density Constant /‘1
C=(4.85/(D**L) / \
Wet Density (pcf)
Dry Density (pcf)
Failure Sketch
Strain (.001")| Load (Ibs) Notes:
249 (7
e 2
280 "
880 o
860 ©|
4909 2
460 2.9
500 AT
550 <5
600
650
700
750
800
850
900
1000 ] B-4

N:\Lab Cert\Lab Forms\UU and QU Data Sheet xls




Project

A,m?fzr": v = lagpotri

REITZ & JENS, INC.
Unconsolidated Undrained or Unconfined Test

Boring No.

ﬁrﬁ - Llea 5&0!!' 6)

Sample No.

s o} o
Bsh Tesd in

Depth

Vat

Description of Entire Tube

Entered by

Test by (&< [J:fﬁp

20

_ (o APRHE Checkedby /&7
+i37, Vftsf 03 Testing Date 1/ es/ a9
Sgec.. &

Description of Test Sample g;&;;,,'meg@{ Ash. w& Liow, o avl Pouoe 4t )37 pet ¢ 2.024

Moisture Contents

Trial 1 Trial 2
Tare#t | /-7 m-35
Wet Wt.+Tare | [27. 50 [39. 0]
Dry Wt+Tare | //6. 58 R
Wi. of Water
Tare Wt. | < 2.25 A3/
Wi. of Soil
% Moisture
Average % Moisture= i D
lom: # 14

Rate of Load Application @513 %/min

Confining Pressure — psi
Mass of Top Cap gms

Strain (.001")| Load (lbs)
0 0
# (8.5
29 4 0.3
¥C .r
40 € (49
58 (o s
8 (§]| &SI
2\ [ 27y
g8 R 303
g8 (%] I3
190 13| 7y
26 (6| 352
24007 37%
100{8 | 389
180 [] el
sos Y| HNR
20 2 | MO8

Notes:

Sample Densi
Wet Wt. of Sample (grams)| “o4.7¢
Diameter of Sample (Inches)|D= (954
Length of Sample (Inches)|L= 9, %30
Density Constant|
C=(4.85/(D**L)
Wet Density (pcf)] 1 10-\
Dry Density (pcf)] i04. 5
Failure Sketch
Strain (.001")| Load (lbs) Notes:
200 | “4%
289 N 42
W )y | “ug
a7 Y46
amSH| 20
400
450
500
550
600
650
700
750
800
850
900
1000
B-4

N:\Lab Cert\Lab Forms\UU and QU Data Sheet.xls




REITZ & JENS, INC.
Unconsolidated Undrained or Unconfined Test

Project /\f"‘ iic- bABAN T Testby (e [JJP
Boring No. /Avn La ha d1 € _ Enteredby  (Ct)c
Sample No. /164 TC 54 isg CUMJR;?;“'D Checked by KLt
Depthysi4 /67 6( o7 Testing Date ! . 0 i
Description of Entire Tube 5p€ C # A
[}

Description of Test Sample Coumprchio] AshSmple Loon. Stenolotd Polr 4 975 ot 2 /4, 12m

Moisture Contents

Sample Density

Wet Wt. of Sample (grams)

L9e, 05

Diameter of Sample (Inches)|D= {, 253

Length of Sample (Inches)|L= HH49S”
Density Constant
C=(4.85/(D**L)

Wet Density (pcf)] i d (. &

Dry Density (pcf)| 109, ©

Failure Sketch

Trial 1 Trial 2
Tare# | y-17 P-4y
Wet Wt+Tare | 79,067 | 100,89
Dry Wt.+Tare | /. 2% 70. 30
Wit. of Water
TareWt. | AR.49 22.30
Wt. of Soil
% Moisture
Average % Moisture= | '5 5
looe 12y

Rate of Load Application 0.2244 %/min
Confining Pressure & psi

Mass of Top Cap ams
Strain (.001")| Load (lbs) Notes:

0 o

23S | 3%

20. (o {ss

(s | 970 |t

4890

50- 035

80 S0

3T

-8p o [loe)

s

oS0 | (.

12057 | <8

ot

16005
80 7O

260 79
22050

A

/

Strain (.001")| Load (Ibs)

240 25

289- 7=

28095

390 e

“B56

400

450

500

550

600

650

700

750

800

850

900

1000

N:\Lab Cert\Lab Forms\UU and QU Data Sheet xls
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REITZ & JENS, INC.
Unconsolidated Undrained or Unconfined Test

Project Amﬁf?é o - LAMQE 3 Test by Cec /3’ P
Boring No.  Am Lebo i C " Entered by _ 2zJC
Sample No. psh Testin g Co pPoc 0 tf féfa?Checked by KL
Depth pat +197. - Testing Date  / /529

Description of Entire Tube Spec. 4 5
)]

Description of Test Sample Cowz%z‘j@u Ash M/f Lrow_Fpdlond Praddsr st J078 ot £ 17,890

Moisture Contents Sample Density
Trial 1 Trial 2 Wet Wt. of Sample (grams) 4¢0.40
Tare # | /7-4/ m=390 Diameter of Sample (Inches)|D= [ 994
IWet Wt.+Tare | 5.0 2 77,42 Length of Sample (Inches)|L= .92y
DryWt+Tare | $4 78 §8 .72/ Density Constant
Wt. of Water C=(485/(D**L)
Tare Wt. |2 /. €A L 60 Wet Density (pcf)]  127. 5k
Wi. of Soil Dry Density (pcf) 109
% Moisture
Average % Moisture= 10 5 Failure Sketch
l' (bﬁ»ﬂ& 14
Rate of Load Application ©.2% %/min
Confining Pressure ___—  psi ;
Mass of Top Cap gms \ \
Strain (.001")| Load (Ibs) Notes: Strain (.001")[ Load (Ibs) _Notes:
0 0 240 BT
w> | (SY ' 26690 | 32
28 lo R+, 80 Y
& (5| |S5 306 (Co
45 | 18 350 -
e85 | 23 400
60 %> [ 20| 450
7035 | 83 500
8 e | : 550
e &y No 600
0052 | 32.8 650
#o-se | 3313 700
webe| 3749 | 750
06y | (8 800
18070 | 930 850
288 7% 900
286- 50 1000
B-4
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REITZ & JENS, INC.
Unconsolidated Undrained or Unconfined Test

Project Aonicnre Lrmapit Testby Ceve /Kb
BoringNo. L Asante  ANSH_ t23% molsiver Entered by _ Zuc
Sample No. Compoetzp \[[6 (24 Checked by _ /ZL
Depth _ Mathesl + 2220 Testing Date ;gggg 0
Description of Entire Tube Spec ¥ ’-—,l

Description of Test Sample (Z;»?y;&fiz( Ae/ 5 A _ion. Shoadetl Pextor s+t V/ido)-2a £20¢5m

Moisture Contents

Trial 1 Trial 2
Tare # /VLQ In-l
Wet Wt.+Tare | (0%, 42 {13«
Dry Wt.+Tare 20.28 7%. Q%
Wi. of Water
Tare Wt. | @29 2 2l 30
Wi. of Soil
% Moisture
Average % Moisture=| 2070

Rate of Load Application _0.$5 %fmln
Confining Pressure 0 g
Mass of Top Cap gm

Strain (.001")| Load (Ibs)
0 (o]
W S SR, ¢
4o 6.2
(T | 8Ly
40 Jo 8949
&0 5 {079
60 29 [8. %
ey | 1355
80 <ra 1.3
Wy | (€9 g
180, o —
120 5] (65
40 ¢ | Jalg
160.Cs | 414.9
WOV | L2343
2063 | NRI.§
F;WOn [135.0

Notes:

Sample Densit
Wet Wt. of Sample (grams)| <i(0.e)
Diameter of Sample (Inches)[D= 2,03
Length of Sample (Inches)|{L= 3 Y88
Density Constant
C=(4.85/(D**L)
Wet Density (pc)|  {A.(. B
Dry Density (pcf)| {09 (2
Failure Sketch
K\"\.;
Q-
Strain (.001")| Load (lbs) Notes:
24 gg] 2300
280 <log| Yo
280 [{$] 35,9\
300
350 -
400
450
500
550
600
650
700
750
800
850
900
1000
B-4
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Ameren Missouri; Labadie Power Plant UWL

Utility Waste Landfill, CCP Properties

Material: 100% non-ponded fly ash, material was molded at 22.5% moisture

Hydraulic Conductivity

Soil Conditions

Pre-test conditions

Post-test Conditions

Wet Density = 124.2 (Ibs/ft"3)
% Moisture = 22.5%
Dry Density = 101.4 (Ibs/ft"3)

Wet Density = 128.8 (Ibs/ft"3)

% Moisture = 20.1%

Dry Density = 107.2 (Ibs/ft"3)

Test Information

a (cm"2)= 0.1969
L (cm)= 4.9043
A (cm"2)= 19.4657

Trial 1
Base Burette Top Burette
Cell Burette Distance Distance Total Head Weighted Uncorrected Hydraulic| Correction | Cumulative| Corrected Hydraulic
Date and Time Elapsed Time Reading Reading |from Datum| Reading |from Datum | Across Sample | Temperature | Average Temp. Conductivity Factor Time Conductivity
(seconds) (ml) (ml) (cm) (ml) (cm) (cm of water) (C) (C) (cm/sec) (sec) (cm/sec)
3/11/11 11:05 0 16.5 10.00 27.200 0.40 75.968 83.947 21.2
3/11/11 11:10 300 16.5 9.18 31.366 1.26 71.599 75.413 21.2 21.20 8.86E-06 0.9716241 300 8.61E-06
3/11/11 11:15 600 16.5 8.45 35.074 1.98 67.942 68.047 21.2 21.20 8.68E-06 0.9716241 600 8.43E-06
3/11/11 11:20 900 16.5 7.78 38.478 2.64 64.589 61.290 21.2 21.20 8.67E-06 0.9716241 900 8.42E-06
3/11/11 11:25 1200 16.5 7.21 41.373 3.20 61.744 55.550 21.2 21.20 8.53E-06 0.9716241 1200 8.29E-06
3/11/11 11:30 1500 16.5 6.66 44.167 3.74 59.001 50.013 21.2 21.20 8.56E-06 0.9716241 1500 8.32E-06
3/11/11 11:35 1800 16.5 6.20 46.504 4.20 56.664 45.339 21.2 21.20 8.49E-06 0.9716241 1800 8.25E-06
H.C.= 8.3E-06

Reitz and Jens, Inc. Consulting Engineers




Hydraulic Conductivity (ASTM-D 5084)

Flow Rate Calculation

N[o) | Yo— Jadnecdie W L

Location- T\ A 34:/&3\‘ a5
Sample--- . Qaded  Hy B A= 4 9p43
Depthoee " e ™

Ar Ooed

#3 L= 14657

30 M “Cﬁgs
. 5{ I
Cell No. \ 18Iy
3 PR Tl
Cell Base Top
Pressure Pressure Pressure
(p.s.i.) (P.s.i.) (p.s.i.)
S0 1950 |55
NS & ¥ X'] £
Date Time Elapsed Cell Base Top Top Base LN
Time Reading Reading Reading  Head Head h Hyd.
Minutes ML ML ML CM CM CM  Temp. Gradient
Jhuli] 0% O iS5 weo] 0.490 TR
i:10 9 1S A8 ] .96 AUN
W1 I | W3] 643 1.8 A
I\ ZO 19 | WD | 18| dued L
025 ] A0 [ 0B 181 | B30 v
{ev] 0| WwdH| wip| 420 A2
Temp. Hyd.
axL t (sec) 2xAxt | all2At hi h2 In(h1/h2) K Cor. K-Cor. | Gradient
_ B5
|




UISIUFGRY  rovised 2/12/98

TRIAXIAL CELL SETUP & TAKEDOWN

Project Ladoode (AW L - ?(q Ag’\ \MIJ Date 5f0’/“

Sample Depth

Description Mon- p@.\APA (A.}fdu eed ‘ul./ @Qh

O AoM oddat (#3)

Type of Test Confining Pressure Differential
Cell Number 6 \ Satur; fi after Consolidation
| Number of Membranes mﬁlter Strips —Y@ LENGTH CHANGE
STRAIN GAUGE at setup N IO
MOISTURE CONTENT )
. — at saturation start
INITIAL FINAL
Tare No. . . Enw\ b 2 at consolidation start
Wet Wt. + Tare A nl"eié ( _1314.9]
Dry Wt. + Tare N(OR AL ¢ at axial load start y
Wt. Water A 0(«‘-:('% —adan :
Tare Wt. o) 1. 94,
Moisture % A2 Wt. Tube + Soil ' gm.
Avg. w % Wt. Tube gm.
Wt. Soil | 18731 | gm.
Tube Diameter in.
Sample Length in
SPECIMEN DIMENSIONS * in. / mm. tube length in.
HEIGHT DIAMETER top trim in.
- bottom trim in.
Initial Final - Initial Final total trim in.
= . sample length in.
1|49 215 L?ﬂﬁ T 1 laiD " | Density constant
2 A0 1940 __| W 1.9, l. A 4.85/(D72 * 1)
3 |A\BO [ 14210 | B\ Gl 5 iq@% Wet Density pcf.
Avg. [.929 - / 920873 195723 (. UYpo Dry Density pcf.
Description After Test hﬁ“’! 'ﬂ'»"': (242 E/:/”/ v ~ f26,6
= 725 am = 20. |
&= Jord Y= l01 2

Remarks

Failure Sketch

Trimmed By
Trimmed Date

"Setup By
Setup Date

Taken Down By
Take Down Date




TRIAXIAL CELL SATURATION & BETA FACTOR

PROJECT oz £ el

SAMPLE

INITIAL CELL PRESSURE
INITIAL PORE PRESSURE

START DATE

INITIAL TRANSDUCER READING

>Rl

CELL NUMBER

5

TRANSDUCER NUMBER

Transducer Constant

CHANGE IN PRESSURE

TRIAL | TRIAL | BASE CELL | TRANS— [~ '~ |__ TRANSDUCER BETA
DATE TIME BURETTE |PRESSURE{ DUCER DELTA | READING [PRESSURE| FACTOR
READING READING CHANGE | CHANGE
(1) (2) (2/1)
3o/ O &7 | 5.0 [=0fe
{ v X2 ks S ko) 9.0 | 094
g « .2 | a0 1 0.4
X ALY \_,6'2) %:D ‘I’h’l O tct‘l{
2\ |
[ N\h
AT | =
DY
\]

B-5
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CONSOLIDATION TEST REPORT

Project:

Source: Non-Ponded Dry Fly Ash from

CCP Properties, Labadie Plant

Sample No.: Bulk

REITZ & |ENS, INC.

CONSULTINE ENGINEERS

0.2
0.0 o
\\O\
\
WATER ADDED \\
N\
0.2
N
0.4 \\
0.6 \R
= \
@
n
2 08 \
o \
o
w \
o
1.0 E\
X‘\\ \\
1.2 Su \
st \
Ty
N
~ \
N
™ \
1.4 N
N \
N \
1.6 \\
N
o
18751 02 05 1 2 5 1 2 5 10 20
Applied Pressure - tsf
Natural Dry Dens Sp. | Overburden P Swell Press. | Swell
| LL Pl ' C C C : e
Sat. | Moist. (pcf) Gr. (tsf) (tsf) ¢ S (tsf) % °
339% | 82% 108.6 2.87 1.03 0.02 | 0.00 0.697
MATERIAL DESCRIPTION USCS AASHTO
Tan, dry fly ash
Project No. 2008012455 Client: Ameren Missouri Remarks:

Non-ponded fly ash mixed at

22.5% moisture

Figure

B-6




Dial Reading vs. Time

Project No.: 2008012455
Project: CCP Properties, Labadie Plant

Source: Non-Ponded Dry Fly Ash from Precipitators Sample No.: Bulk

t 4, 4,

50986 0 .598SBtO 0

59982 .5985!

¢ (oo ||@

59978 .59845

59974 q .59840 °
~ 59970 \e ~ 59835
= ‘\ =
j=2] j=)]
£ £
T 59966 T 59830 O
[} [}
o o
K] K]
B 59962 B 59825 N

° \
59958 .59820 °
59954 59815 \
Load #2 Load #3
59950 0.16 tsf " 59810 0.32 tsf NI
Cy @ 50.09 min.= Cy @ 4.47 min.=
50946 0.01 ft.2/day 50805 0.11 ft.2/day
: 1 2 5 1 5 10 20 50 200 500 2000 : 1 2 5 1 5 10 20 50 200 500 2000
Elapsed Time (min.) Elapsed Time (min.)
[ 4 t 4

59815 0 il 597274 0

59813 59719

59811 | 597124
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Project No.:

Dial Reading vs. Time

2008012455

Project: CCP Properties, Labadie Plant

Source: Non-Ponded Dry Fly Ash from Precipitators

Sample No.: Bulk
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