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Note: graphic soil symbols only ]
illustrate principle soil classifications; 390 —
see boring logs in DSI Report for B

important data and descriptions.

Poorly-graded SAND (SP)

High plastic CLAY (CH) Low plastic CLAY (CL)

M Inorganic, non-plastic SILT (ML) Clayey Sandy SILT (ML)

][] silty SAND or Sandy SILT (M)

REITz & JENS, INC.

Poorly-graded SAND with traces of fines

Poorly-graded SAND & GRAVEL (GP)

|:| Interval not sampled
©] Low plastic Silty CLAY (CL)

M Low plastic Clayey SILT (ML)

Clayey SAND or Sandy CLAY (SC) Ameren Missouri Labadie UWL

~_ Depth of ground water GENERAL SOIL PROFILE
T observed during drilling A-A
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- “ ' Ameren Missouri Labadie UWL
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Note: graphic soil symbols only
illustrate principle soil classifications;
see boring logs in DSI Report for
important data and descriptions.

& Poorly-graded SAND & GRAVEL (GP)

High plastic CLAY (CH)

Poorly-graded SAND with traces of fines % Medium to high plastic CLAY

Poorly-graded SAND (SP) | | silty SAND or Sandy SILT (M)

©7] Low plasic Silty CLAY (CL) o~

7271 Clayey SAND or Sandy CLAY (SC)

Well-graded SAND with no fines (SW)
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Permanent Cover:

12" Vegetative Cover ™\
12" Clay Cover —_|

40mil HDPE membrane 4

<

(textured one side)

Non-Ponded CCP
Unit Wgt. 112 PCF

Varies
EL. 554 Crest
EL. 565 Max.

A

=

X\

EL. 483+

Previously Ponded Fly Ash
Unit Wgt. 90 PCF \

12" Protective
Aggregate Layer

12" Leachate Gravel
Collection Layer (if used)

Non-woven Geofabric

60mil HDPE
double-textured

Compacted Clay Liner

)

g
Unit Wgt. 115 PCF SN Geo-Net 7‘
Varies P Composite 7
EL. 468 to
EL. 476

v

N

With Leachate Gravel
Collection Layer

\

N

With Geo-Net
Composite

Natural Stratified Soils

Typical Cell Material

Profile
NOT TO SCALE

Previously
Ponded Fly Ash
Unit Wgt. 90 PCF
c =1 psf

Ignore
Aggregate Layer
(Conservative)

Compacted Clay Liner
Unit Wgt. 115 PCF
Shear Strength Prop.

Depend upon Undrained

or Drained Condition
(see Table E-1)

Non-Ponded CCP
Unit Wgt. 112 PCF

<

\

Non-Ponded CCP
Unit Wgt. 112 PCF

<

\

X

N

Initial Filling
Global Stability (Circular
Failure Surface)

N
X

c =1 psf c =1 psf
¢ = 35° ¢ = 35°
Previously Previously

Ponded Fly Ash
Unit Wgt. 90 PCF

Ponded Fly Ash
Unit Wgt. 90 PCF

¢ =1 pst c =1 psf
¢ = 35° \ ¢ = 35° \
Ignore
Aggregate Layer
(Conservative) \ Aggregate Layer

Unit Wgt. 120 PCF ™\

Compacted Clay Liner

Drained Strength Compacted Clay Liner

Weakest Interface

Unit Wgt. 115 PCF h ~
¢ =1 psf A (;_:1 %SI \
¢ = 25° X N\
Failure /
Surface

N

Full Cell
Global Stability
(Circular Failure Surface)

N

Full Cell
Interface Stability
(Plane Failure Surface)

Ameren Labadie UWL
GRAPHIC DEPICTION OF MATERIALS FOR
STABILITY ANALYSES
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Permanent Cover:
12" Vegetative Cover ™\
12" Clay Cover —_|

Varies
EL. 554 Crest
EL. 565 Max.

A8

40mil HDPE membrane 4

(textured one side)

Non-Ponded CCP
Unit Wgt. 112 PCF

AT
L%

EL. 483+

Previously Ponded Fly Ash
Unit Wgt. 90 PCF \

12" Protective
Aggregate Layer

12" Leachate Gravel
Collection Layer (if used)

Non-woven Geofabric

60mil HDPE
double-textured

Compacted Clay Liner

1

D g
Unit Wgt. 115 PCF SN Geo-Net 7‘
Varies e Composite 7
EL. 468 to
EL. 476

N N

Natural Stratified Soils
For liquefaction Analyses:
liquefiable strata assigned

\

Previously
Ponded Fly Ash
Unit Wgt. 90 PCF
C-U Strength:

¢ =300 psf

¢ = 22°

Ignore
Aggregate Layer
(Conservative)

Compacted Clay Liner
C-U Strength

Unit Wgt. 115 PCF

c =1 psf

¢ = 25° berm

¢ = 21° boftom

Non-Ponded CCP
Unit Wgt. 112 PCF
C-U Strength:

¢ = 300 psf

¢ = 22°

<

Previously
Ponded Fly Ash
Unit Wgt. 90 PCF
C-U Strength:

¢ =300 psf

¢ = 22°

~

<

Ignore
Aggregate Layer
(Conservative)

~

N

Compacted Clay Liner
Drained Strength

Unit Wgt. 115 PCF
c=1psf A
¢ = 25°

\

£

|

N

Non-Ponded CCP
Unit Wgt. 112 PCF
C-U Strength:

¢ =300 psf

¢ = 22°

<

Previously
Ponded Fly Ash
Unit Wgt. 90 PCF
C-U Strength:

¢ = 300 psf

¢ = 22°

Aggregate Layer
Unit Wgt. 120 PCF ™\

Compacted Clay Liner
Weakest Interface
c=1psf T\

¢ = 15°

\

7ER

<

Failure /

Surface

N

) - : i , P Full Cell
resisdual cohesive strength, With Leachate Gravel ~ With Geo-Net Initial Filling Full Cell - FullCell
Collection Layer Composite Global Stability (Circular Global Stability Interface Stability

(Circular Failure Surface)  (Plane Failure Surface)

Typical Cell Material Failure Surface)

Profile
NOT TO SCALE

Ameren Labadie UWL
GRAPHIC DEPICTION OF MATERIALS
FOR SEISMIC ANALYSES
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New Vert. Stress

= 10.2 KSF \

A
3
y
New Vert. Stress Semi-Compacted, Moisture-Conditioned
- 5.0 KSF Non-Ponded Fly Ash or Combined CCP
Assumed Unit Wgt. 112 PCF
77
New Vert. Stress
= 2.9 KSF 30'
Y Top of Initial Filling, assumed to be EL 483
24 3 Dried & Semi-Compacted Ponded Fly Ash/
1 ' Unit Wgt. 90 PCF
. 18
Compacted Soil Berm Top of Composite Liner (varies EL 468 to 476)
Unit Wgt. 120 PCF 7

‘ (44 ‘ T Original Ground Surface, EL 465+
———————————————————  —
Ameren Labadie UWL
MODEL FOR CALCULATION OF VERT. STRESSES
FOR SETTLEMENT ANALYSES
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DETAIL ‘A’

10/18/11 FEMA 500-YEAR = EL. 487.55 4[\

10/18/11 FEMA 100-YEAR BFE (RM 57.38) = EL. 483.98

1993 FLOOD CREST = EL. 483.6+

FABRIC-FORMED FILTER-POINT =

CONCRETE MAT (FCM) ON NON-

WOVEN FILTER GEOFABRIC Z
%

‘ v

_ Wiy

AGGREGATE PAVING

</

COMPACTED EARTH FILL

3FT

EXTEND FCM OR TURN DOWN END

3

1=

\ MOISTURE-CONDITIONED
SEMI-COMPACTED CCP
(FINAL COVER NOT SHOWN)
3

EXISTING GRADE /_ \\ PROTECTIVE SAND LAYER

EL. 465+

COMPOSITE LINER

GENERAL CROSS-SECTION OF PERMANENT EXTERIOR BERM

FLOOD LEVEL EL. 487.55

|™~— BEVEL EDGE OF TRENCH

COMPACTED BERM FILL

FABRIC-FORMED CONCRETE MAT
NON-WOVEN FILTER GEOFABRIC

DETAIL 'A' - FCM ANCHOR TRENCH

Reitz & Jens, Inc.

Ameren Missouri Labadie UWL
PROPOSED CONCRETE EROSION
PROTECTION FOR EXTERIOR BERMS

SCHEDULE CJG-STHigure 9




10/18/11 FEMA 100-YEAR BFE EL. 488
(@ RM 57.38) =EL. 483.98 >

MOISTURE-CONDITIONED l
SEMI-COMPACTED CCP Hcep
MOIST UNIT WGT. = 90 PCF)

Z
o ”’///// e

= g / // A Q7
> //,//,/,// 7 ,///// //////,////,//// KT
/ 775255425202577;

7 COMPACTED EARTH FILL
7 7 o
77 ////%//////// ///

K GRAVEL LAYER
MOIST UNIT WGT. = 130 PCF

PROTECTIVE SAND LAYER
MOIST UNIT WGT. = 125 PCF

COMPACTED CLAY LINER
MOIST UNIT WGT. = 115 PCF

EXISTING GRADE

Factor of Safety Against Hydrostatic Uplift of Bottom Clay Liner (FSupiit):
FSuplit = (Hcep x 90 PCF + 1' x 125 PCF + 1' x 130 PCF + 2' x 115 PCF) / (Hw x 62.4 PCF)

with a 12" thick protective sand layer, 12" thick gravel leachate collection layer, and a 24" thick
compacted clay liner, where:
Hw = difference in height from flood level to bottom of clay liner (based upon the
assumption that the subgrade of the clay liner is permeable)
Hccep = height of CCP above sand layer (with CCP moist unit weight = 93 PCF)

The required height of the CCP for a FSupiit of 1.1 and with a gravel collection layer:
Required Heep = [(Hw x 62.4 PCF x 1.1) - 485 PSF]/ 90 PCF

Example: for 100-year flood at el. 484 and bottom of clay liner at el. 466,
Hw = 484 - 466 = 18 feet, and required Hccp = 8.3 feet for FSupiitt = 1.1,
or a vertical difference of 5.7 feet between the 100-year flood level and the
top of the CCP fill.

If a geonet is substituted for the 12" thick gravel collection layer, and the geonet is
considered to be weightless, then:

FSupiit = (Hcep x 93 PCF + 1" x 125 PCF + 2' x 115 PCF) / (Hw x 62.4 PCF)

and the required height of the CCP is:

Required Heep = [(Hw x 62.4 PCF x 1.1) - 355 PSF]/ 90 PCF

where Hccep is the height of CCP above the protective sand layer. This equation applies to

any point on the side slope of the berm where the geonet will be used, but only if the berm is
constructed with permeable fill (sands and silts).

Ameren Missouri Labadie UWL
CALCULATION OF RESISTANCE
TO HYDROSTATIC UPLIFT ON CLAY LINER

Reitz & Jens, Inc. Figure 10
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