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hiline Evatuvation. Kemleman 1Hls Pacitioe, NSO Landfill Uit B-19. Kings (\()I‘in._., Califoriia

Table 1 - Selected Material Properties for Static and Seismic Stability Analyses

Shear Strength Properties
Shear Wave Velocity (V.) Medulus Reduction &
Material/Interface P Friction ] or Damping Curves
Linit Weight Angle Cuhe‘smn Shear Modulus (G) Relation
(degree) (psD
MSW see Figure 7 13 100 See Figure 9 See Figure 10
o Average ~ 85 pel o {modified alter Kavazanjian ¢t al. 19963 | (Mmasovie and Kavazanjian 1998)
Biorcactor MSW /\\'i::sll;%u;;;pcl‘ 28 150 Samc as MSW Saine as MSW
G= 1000 K, (670 Se Fiaure 10
HW - 115 pet 31 0 K. = 60 for relatively dense sands (Seed | Relatively dense sand (Seed ¢t al..
and ldriss. 1970) 1984: Scad and 1driss. 1970
P 2 . .
o 123002.97-0) Lo na Scee igure 10
. s . - {f e () - . = .
Clay Liner '~ 125 pul 20 1.150 ! [4e Locr " g, (Vucelic and Dobry. 1991: Sun et
(Hardin and Dreavich, 1972 al. 1988
el
123042970 e kA See Figurg 10
Compacted 13 * 125 pef 33 100G b= Lo (OCRI™ IVucetic and 1Jobry, 1991 Sun et
{Hardin and Drenvich, 1972) al. 1988)
Bedrock * 150 pel 40 806 Y, =2300 Ips {Schnabel et al. 1972)
Phasc 1A Botlom [ iner Interface * - 8 0 — -—--
Phase LA Side Slope Liner Interface - 7 100 —- "
Phase 113/1/1T Botlom Liner Interface - 8 0 J— -
Phase IR/ Side Slope Liner Interface -—-- 8.5 0} —one -
HIW/MSW Scparation Liner - 17 0 ———- —
Final Cover Soil ¢ N _ . See See . . - . . -
inal Cover Soil and Interface Propertics 110 pef Appendix € Appendix Same as compacied {2l Same as compacted Gl
ppendr pp : |
(n Modeled as a tayer in site dynamic response analysis to include cttects ol solter clay layver in isolating ground motion.
(4] Rust Environmental & Infrastructure, ine, (1997), Al references are listed in Tahle 3 of Rust’s 1997 Report included in Appendix A.
(3 I'ugro South. Inc. (2003). GeoSyntee (1999}, Hendron, DML, Fernandez. G, Prommer. P Giroud, 3.7, and Orozco. TUF. (1999). Kavayzanjian, 1. Jr.. Hendron,
DML and Coreoran. GUT. (2001). Matasovie. N. and . Kavaznjian Fr. (1998).

(4 Golder Associates, Inc. (2003,
5 Golder Associates, Ine. (2006).
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L_S‘_I_c 1bility Evaluation, Kettleman Hills Faeility, MSW Landfill Unit B-19, Kings Ce

California

Table 2a - Summary of Static Slope Stability Analysis Results

Failure Plane Yield Acceleration
Cross Section Number Description Static Factor of Safety k,
(g)
I Deep Block Failure through Bottom Liner 1,85 0.214
, il Circular Failure through Bioreactor 219 (.298
~h I Deep Block Failure through Botiom Liner 233 0.124
v Shallow Block Failure through Separation Liner 3.21 0.409
) l Deep Block Failure through Bottom Liner 244 0.126
o I Shallow Block Failure through Separation Liner 3.13 0.332
D-D* I Deep Block Failure through Bottom Liner 3.85 0.207°
[ Deep Block Failure through Bottom Liner 222 0.126
1 Shaltow Bloeck Failure through Separation Liner 267 0.302
! I Circular Failure through Buttress Fill 1.50 .
o 14% Shallow Block Failure through Separation Liner 1.70 0.240
110 ft North of G-G’ Shallow Bleck Failure through Separation Liner 2.12 0.175'
100 ft South of G-G’ Shallow Block Failure through Separation Liner 2.11 0.269'
I Deep Block Failure through Bottom Liner 1.94 0.153
H-H i Deep Block Failure through Bottom Liner 2.34 0.149
I Circular Failure through Bioreactor 2.29 0.322
-r 1 Deep Block Failure through Bottom Liner 2.04 0.157
I-r I Deep Block Failure through Bottom Liner 234 0.130
. I Deep Block Failure throngh Bottom Liner 2.11 0.121
ot 11 Shallow Block Failure through Separation Liney 2.71 0.302

(1} Factor of Safety was calculated using Janbu Method. Spencer Method did not converge for the analysis.
(2} Kk, value was estimated using Janbu Method. Spencer Method did not converge for the analysis.
{3) For Cross Section G-G’, Faiture Plane No. [Il (Buttress Stability Evaluation) a pseudostatic F$ of 1.15 was calculated for a horizontal acceleration of 0.15,
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Sl bility Evaluation, Kettleman Hills Facility, MSW Landfill Unit B-19, Kings Cu California

Table 2b - Summary of Pseudo-Static Slope Stability Analysis Results

Failure Piane Yield Acceleration
Cross Section Number Description Static Factor of Safety k,
@
I Deep Block Failure through Bottom Liner 294 0.130
2 Deep Block Failure through Bottom Liner 294 0.139
) 3 Circular Failure through Bioreactor 2.23 0.298
AA 4 Deep Block Failure through Bottom Liner 2.47 0.121
5 Deep Block Failure through Bottom Liner 246 0.124
6 Shallow Block Failure through Separation Liner 3.29 0.355
) 1 Deep Block Failure through Bottom Liner 245 0.126
e 2 Shallow Block Failure through Separation Liner 313 0.335
D-I» 1 Deep Block Failure through Bottom Liner 4.48 0.168!
1 Deep Block Failure through Bottom Liner 222 0.125
) 2 Shallow Block Failure through Separation Liner 2.67 0.298
&e 3 Circular Failure through Butiress Fill 1.50 -2
4 Relatively Deep Block Failure through Separation Liner 1.71 0.190!
1 Deep Block Failure through Bottom Liner 1.94 0.145
H-H’ 2 Deep Block Failure through Bottom Liner 222 0.141
3 Circular Failure through Bioreactor 2.28 0.322
T 1 Deep Block Failure through Bottom Liner 2.07 0.148
r 1 Deep Block Failure through Bottom Liner 2.47 0.126
o i Deep Block Failure through Bottom Liner 2.36 0.121
R 2 Shallow Block Fatlure through Separation Liner 2.86 0.290

{1} Factor of Safety was caiculated using Janbu Method. Spencer Method did not converge for the analysis.
{2} For Cross Section G-G’, Failure Plane No. 3 {Buttress Stability Evaluation) a pseudostatic FS of 1,15 was calculated for a horizontal acceleration of 0.15,
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S_ici whility Evaluation, Kettleman Hills Facility, MSW Landfill Unit B-19, Kings Co

California

Table 3 - Seismically-Induced Permanent Displacements from Newmark Deformation Analyses

Failure Plane Yield Maximum Permanent
Cross Section Number Description Static Factor Acceleration Acceleration Displacement
of Safety k, k... (in)
(&) ()

1 Deep Block Failure through Bottom Liner 2.94 0.130 0.25 3.5
2 Deep Block Failure through Bottom Liner 2.94 0.139 0.27 37
3 Circular Failure through Bioreactor 2.3 0.298 068 42
At 4 Deep Block Failure through Bottom Liner 2.47 0.121 0.22 29
5 Deep Block Failure through Bottom Liner 2.46 0.124 0.23 3.1
6 Shallow Block Failure through Separation Liner 3.29 0.355 0.68 335
B-B’ 1 Deep Block Failure through Bottom Liner 2.45 0.126 0.25 4.0
) 1 Deep Block Failure through Bottom Liner 2.22 0.125 0.27 4.6

«e 2 Shallow Block Faiture through Separation Liner 2.67 0.298 0.67 approx. 6

1 Deep Block Failure thr()u_gh Bottom L 194 0.145 034 5.3 !
iner

- 2 Deep Block Failure through Bottom Liner 222 0.141 0.33 1.9
3 Circular Failure through Bioreactor 2.28 0322 0.24 7.8

1 Deep Block Failure through Bottom Liner 236 0.121 0.80 approx. 6
R 2 Shallow Block Failure through Separation Liner 2.86 0.290 0.63 3.9
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NOTES:

1) BASE TOPOGRAPHY FROM ADVANCED DIGITAL MAPS, INC.,
DATE OF PHOTOGRAPHY 1/28/%0.

2) BASE CONTOURS FOR LANDFILL P-19 WERE GENERATED FROM
AS—-BUILT SURYEYS FOR TOP OF OPERATIONS LAYER ON
BASE. AND TOP OF SECONDARY CLAY FOR SIDE SLOPES.

3) ORIGINAL DRAWING REFERENCE:
GOLDER ASSOCIATES (1991), "LANDFILL B—18 BASE COUNTROUS
AND SURROUNDING TOPOGRAPHY, ™ DRAWING NO. 2, REV, 0,
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MODULUS REDUCTION AND DAMPING
CURVES FOR MUNICIPAL SOLID WASTE

Figure
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APPENDIX A

FIGURES FROM RUST E&I 1997 REPORT (LANDFILL FINAL FILL PLAN,
ANALYSIS CROSS SECTIONS, LINER SYSTEMS, AND DESIGN EARTHQUAKE
GROUND MOTIONS)

A number of figures from the Rust E&I 1997 stability report are presented in this appendix for
reference to more clearly illustrate modifications applied to geometry of the B-19 landfill 1997
final fill plan and perimeter stability buttress to arrive at the 2006 revised fill plan and buttress
configuration presented and discussed in this report and in the landfill closure plan report
prepared by Golder Associates, Inc. (2006). These figures show plan view and cross sections of
the 1997 (old) final fill plan geometry (Figures 5, 13, 14, 15, and 16), liner and cover systems
used in the 1997 stability analyses (Figures 6, 7, 8, 9, 11, and 12), configuration of the perimeter
stability buttress (Figure 10), and information on the design carthquake and selected earthquake
ground motions used in the landfill dynamic response analyses (Figures 29 through 33). The
only changes applied to the landfill design are those shown in the final fill plan and the buttress
geometry (Figures 3, 4, 5, and 6 of this report). Therefore, Figures 5, 10, and 13 thru 16 of the
1997 Rust E&I report are not anymore applicable. However, the 1997 landfill liner and final
cover configurations and design earthquake ground motions shown in the rest of figures in
Appendix A remain unchanged and are used in the 2006 stability analyses for the new landfill

final fill plan geometry.




" LANDFILL FINAL FILL PLAN, ANALYSIS
CROSS SECTIONS, AND LINER SYSTEMS
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1. BASE TOPOGRAPHY FROM AERIAL MAPPING SERVICES, INC.

DATED NOVEMBER 26, 1996.

MENVIRONMENT &

LANDFILL B-19
FINAL COVER PLAN

B-19 CLASS I/l LANDFILL

Kettleman Hills Facility
Ketilemoan City, Kings County,” Californio

FIGURE

200444




12 OZ NON-WOVEN
2" OPERATIONS LAYER GEOTEXTILE

16 0Z NON—WOVEN
1" LCRS DRAINAGE ROCK GEOTEXTILE
2" PRIMARY SOIL LINER (K < 1x10-7 CM/SEC)

(ADD CLAY TO EXISTING SOIL LINER) 80 MIL HDPE

GEOMEMBRANE (TOP
AND BOTTOM TEXTURED)

8” ¢ HDPE LEACHATE
COLLECTION PIPE
(PERFORATED)

16 0Z NON-—-WOVEN

GEOTEXTILE
, GEONET
3.5° EXISTING SECONDARY
SOIL LINER (K €1x10-7cm/sec)
1
BASE LINER DETAIL 60 ML HOPE
NOTE: NTS GEOMEMBRANE
SEE TABLE 3 FOR
INTERFACE PROPERTIES (TOP AND BOTTOM
K : HYDRAULIC CONDUCTIVITY OF SOIL LINER SMOOTH)
PREPARED BY: 7 MODIFIED PHASE |IA BOTTOM LINER FIGURE

INTERFACE DETAILS
m ' (INTERFACE 1) 6

B-19 CLASS Ii/il LANDFILL
Rust Environment & Infrastructure Inc. Kettleman Hills Facility

Kettleman City, Kings County, California 500444
GAUSRANPROIECTA\KETT! FMANADETATL S IV



2" OPERATIONS LAYER

3.5 EXISTING CLAY LINER

GEOCOMPOSITE
DRAINAGE LAYER

(REPAIR CRACKS BY FILLING WITH
LOW PERMEABILITY MATERIAL)}

SIDESLOPE LINER

NTS

NOTE

80 Mit HDPE GEOMEMBRANE
(TEXTURED BOTTOM, SMOQTH TOP)

"SEE TABLE 3 FOR

INTERFACE PROPERTIES

PREPARED BY:

Rust Environment & Infrastructure Inc.

GAUSRAINPROJECTNKETTI FMANADETAILS.DWG

MODIFIED PHASE IA SIDESLOPE
LINER INTERFACE DETALS

(INTERFACE 2)

B—~19 CLASS I/l LANDFILL
Kettlemon Hills Facility
tteman City, Kings County, Californio
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16 OZ NON-WOVEN

2" OPERATIONS LAYER GEOTEXTILE
GEONET
1" LCRS DRAINAGE ROCK
1.5 PRIMARY SOIL LINER (K < 1x10~7 CM/SEC)
60 MIL HDPE
GEOMEMBRANE

(SMOOQTH TOP AND
BOTTOM SIDES)

16 OZ NON-—-WOVEN
GEOTEXTILE

L~ 3.5" SECONDARY SOIL LINER
(K € 1x10~7 CM/SEC)

60 MIL HDBPE

GEOMEMBRANE
NOTE: BASE LINER DETAIL (SMOOTH TOP AND
SEE TABLE 3 FOR . NTS BOTTOM SIDES)

INTERFACE PROPERTES

PREPARED BY: 7 EXISTING PHASE IB BOTTOM LINER FIGURE

m INTERFACE DETAILS
(INTERFACE 3) 8

B—19 CLASS II/lll LANDFILL
Rust Environment & Infrastructure Inc. Kettleman Hills Facility

Kettleman City, Kings County, California 200444
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40 MIL HDPE PROTECTIVE
HDPE GEOMEMBRANE (SMOOTH
TOP AND BOTTOM)

16 OZ NON—-WOVEN GEOCTEXTILE
GEONET

60 MiL HDPE GEOMEMBRANE
(SMOOTH TOP AND BOTTOM SIDES)

GEONET

2" OPERATIONS LAYER
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(SMOOTH TOP AND BOTTOM SIDES)

3.5° CLAY LINER

SIDESLOPE LINER NOT See TaBLE 3 FOR
NTS INTERFACE PROPERTIES
PREPARED BY: EXISTING PHASE IB/li/ll SIDESLOPE FIGURE
LINER INTERFACE DETAILS
B—19 CLASS /Il LANDFILL
Rust Eavironment & Infrastructure Inc. Kettleman Hills Facility
‘ ) ttleman City, Kings County, Cadlifornia o444
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Preliminary Stubility Evaluation, MSW Landfill Unit B-19, Kettleman Hills Facility, Kings County, California
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