APPENDIX T
LANDFILL CONSTRUCTION AND SETTLEMENT, PIPE
STRENGTH AND SLOPE STABILITY CALCULATIONS

T-1: Pipe Strength Calculations
T-2: Leachate Collection Pipe Differential Settlement Calculations

T-3: Geotechnical and Stability Evaluation



Appendix T-1
Pipe Strength Calculations

HDPE SDR-17
HDPE SDR-11

Schedule 80 PVC
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CLIENT: | ADVANCED DISPOSAL SERVICES PRE: | DJR
PROJECT: | SEVEN MILE CREEK SEC. 2 NE CHK: | DKS 8413 Excelsior Drive, Suite 160
EXPANSION FEASIBILITY RPT. Madison, WI 53717
SUBJECT: | PIPE STRENGTH DATE: | 6/17/2019 (877) 633-5520
PROJECT NO. | 190275 WWW.cornerstoneeg.com

T-1a HDPE SDR-17 PIPE STRENGTH CALCULATIONS

Purpose: To evaluate the pipe strength of 6” diameter, SDR 17 HDPE leachate collection piping in the base
system of the Seven Mile Creek Sector 2 Landfill using designed properties and parameters

Approach: Use referenced formulas to determine the loads applied to leachate collection piping and determine
whether the applied loads are within the required factor of safety for the pipe to adequately perform
throughout its service life.

References: Plastics Pipe Institute 2™ Edition Handbook of PE Pipe, Buried PE Pipe Design.
ISCO Industries, Typical Properties and Dimension Charts, (Attachment 1).
“Soil Reaction for Buried Flexible Pipe”, Amster K. Howard, U.S. Bureau of Reclamation.
HDPE Leachate Collection Pipe Design by Fundamentals of Mechanics”, Harrison and Watkins,
1996, Nineteenth International Madison Waste Conference.
Sevan Mile Creek Landfill Plan of Operation, Base Grades and Final Grades Drawings, 2015.

Assumptions:  1.) Live loads are negligible above the piping.

2.) All installed SDR 17 HDPE piping meets the specifications of ASTM F714; “Standard
Specification for Polyethylene (PE) Plastic Pipe, based on outside diameter”.

3.) Base Grade Elevation = 900 ft msl, Final Cover Elevation = 1124 ft msl.

4.) The maximum fill height over pipes is 223 feet. This consists of 2.5 feet of bedding gravel, 215
feet of waste, 0.5 feet of grading layer material, 2 feet of clay, 2.5 feet of rooting zone, and 0.5
feet of topsoil.

4.) Waste unit weight is 90 PCF based on final waste grades (after settlement of intermediate waste

grades).
caleulations:  Pipe Loading Py: DL + LL
where,
P,= Pipe Load, Ib/in?
DL= Dead Load, Ib/in?
LL = Live Load, Ib/in?
Dead Load DL =y i Hriu
- 144
where,

¥ri = Fill Unit Weight, Ib/in®
Hy;, = Height of Fill, ft
DL = Dead Load, Ib/in?
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CLIENT: | ADVANCED DISPOSAL SERVICES PRE: | DJR
PROJECT: | SEVEN MILE CREEK SEC. 2 NE CHK: | DKS 8413 Excelsior Drive, Suite 160
EXPANSION FEASIBILITY RPT. Madison, W1 53717
SUBJECT: | PIPE STRENGTH DATE: | 6/17/2019 (877) 633-5520
PROJECT NO. | 190275 WWW.cornerstoneeg.com

A summary of the height and unit weight of all material covering the leachate
collection pipe at its maximum depth is provided below:

Calculations:
(Cont.) Fill Type Height, Hsn (ft) | Unit Weight, ynn (pcf) Dead Load (psi)
Topsoil 0.50 105 0.36
Rooting Zone 2.50 120 2.08
Clay 2.00 130 1.81
Grading Layer 0.50 125 0.43
Waste 215 90 134.38
Pipe Bedding Material 2.50 135 2.34
Total 223.00 - 141.41

In our case the live load (LL) = 0, due to limited live loads above the piping after placement.

Therefore,
Py= DL = 141.41 Ib/in?

Deflection

A deflection of 5 to 7.5% has become the standard for limiting deflection in flexible pipes. Based
on Figure 7.16 in Uni-Bell, 1992, a vertical strain of greater than 5% will never be reached for
flexible pipe bedded in compacted gravel, independent of vertical soil pressure. At 90% compaction
the vertical strain will always be less than 2%. The height of fill over the pipe is not a factor when
the pipe is well bedded in gravel.

Wall Crushing N =§

where,
A = Area of Pipe Wall, in%/in
T =Wall Thrust, Ib/in
o = Compressive Stress, lb/in
and,
B, % D,
="

With 6” diameter HDPE SDR-17 leachate collection piping,

Outer Diameter of Pipe (Do) = 6.625 in.
Min. Pipe Wall Thickness (A) = 0.390 in.
(from Attachment 1)
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CLIENT: | ADVANCED DISPOSAL SERVICES PRE: | DJR
PROJECT: | SEVEN MILE CREEK SEC. 2 NE CHK: | DKS 8413 Excelsior Drive, Suite 160
EXPANSION FEASIBILITY RPT. Madison, W1 53717
SUBJECT: | PIPE STRENGTH DATE: | 6/17/2019 (877) 633-5520
PROJECT NO. | 190275 WWW.cornerstoneeg.com
Calculations:
(Cont.)
DL, psi 141.41
LL, psi 0
Py, psi 141.41
Dy, in 6.625
T, Ib/in 468.41
A, in?fin 0.390
g, psi 1201.05
Oallowable, pSI 1600
Factor of Safety 1.33
Result: The calculated maximum compressive stress for in-place SDR-17 HDPE leachate collection pipes

is 1201.05 psi. This is below the maximum allowable compressive stress of 1600 psi, by a safety
factor of 1.33. The factor of safety against wall crushing of the pipe is acceptable for the existing
HDPE SDR-17 6” diameter pipes.



HIGH DENSITY POLYETHYLENE PIPE

Typical Physical Properties***
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Property Specification Unit Nominal Value
Material Designation PPI/ASTM PE 3408
Material Classification ASTM D-1248 1 C 5P34
Cell Classification ASTM D3350-99 345464C
-Density (3) ASTM D-1505 gm/cm3 0.955
-Melt Index (4) ASTM D-1238 (216 kg/190iC) gm/10 min. 0.11*
-Flex Modulus (5) ASTM D-790 psi 135,000
-Tensile Strength (4) ASTM D-638 psi 3,200
PENT (6) ASTM F-1473 Hours >100
-HDB @73 F (4) ASTM D-2837 psi 1,600
-HDB @ 140 Deg F ASTM D-2837 psi 800
-U-V Stabilizer (C) ASTM D-1603 % C 25
Hardness ASTM D-2240 Shore “D” 65

| Compressive Strength (yield) ASTM D-695 psi 1,600 |
Tensile Strength @ Yield ASTM D-638 (2"/min.) psi 3,200
(Type IV Spec.)
Elongation @ Yield ASTM D-638 %, minimum 8
Tensile Strength @ Break
(Type IV Spec.) ASTM D-638 psi 5,000
Elongation @ Break ASTM D-638 %, minimum 750
Modulus of Elasticity ASTM D-638 psi 130,000
PENT (6) ASTM F-1473 Hours >100
(Cond. A, B, C: Mold. Slab) ASTM D-1693 Fo, Hours >5,000
(Compressed Ring - pipe) ASTM F-1248 Fo, Hours >3,500
Slow Crack Growth Battelle Method Days to Failure >64
Impact Strength (1ZOD) ASTM D-256 In-Ib / in notch 42
(.1250 Thick) (Method A)
Linear Thermal Expansion Coef. ASTM D-696 in/in/ijF 1.2x10-4
Thermal Conductivity ASTM D-177 BTU-in/ft2/ hrs/ degreesF 2.7
Brittleness Temp. ASTM D-746 degrees F <-180
Vicat Soft. Temp. ASTM D-1525 degrees F 257
Heat Fusion Cond. ASTM D-1525 @ psi degrees F 75 @ 400

*** This list of typical physical properties is intended for basic characterization of the material and does not represent specific determina-
tions of specifications. The physical properties values reported herein were determined on compression molded specimens prepared in
accordance with Procedure C of ASTM D 1928 and may differ from specimens taken from pipe.
** Tests were discontinued because no failures and no indication of stress crackinitiation.

* Average Melt Index value with a standard deviation of 0.01

This document reports accurate and reliable information to the best of our knowledge but our suggestions and recom-

mendations cannot be guaranteed because the conditions of the use are beyond our control. The user of such information
assumes all risk connected with the use thereof. Chevron Phillips Chemical Co. and its subsidiaries assume no responsi-
bility for the use of information presented herein and hereby expressly disclaims all liability in regards to such use.
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PE 3608/3408 IPS HDPE PIPE SIZES Attachment 1, Sheet 5 of 6

P;‘:sﬁs:;e DR 7 ( 267psi ) DR 7.3 ( 254psi ) DR 9 ( 200psi ) DR 11 (160psi ) DR 13.5 ( 128psi ) DR 15.5 ( 110psi )
Nominal|, /6D Min. | Average | Weight Min. | Average| Weight Min. | Average | Weight Min. [Average| Weight || Min. | Average| Weight | Min. | Average| Weight
Size T owall I.D. Ib/If wall I.D. Ib/If wall I.D. Ib/If wall I.D. Ib/If wall I.D. Ib/If wall I.D. Ib/If

3/4" 1.05" | 0.150"| 0.732" | 0.184 | 0.144" | 0.745" | 0.178 | 0.117" | 0.803" | 0.150 | 0.095" | 0.848" [ 0.125 == === == =-- -- --

1" 1.315" || 0.188" | 0.917" | 0.289 [ 0.180" | 0.933" | 0.279 || 0.146"| 1.005" [ 0.234 | 0.120" | 1.062" | 0.197 == === == =-- -- --

11/4"| 1.66" || 0.237"| 1.157" | 0.460 [ 0.227" | 1.178" | 0.444 | 0.184"| 1.269" | 0.372 | 0.151" | 1.340" | 0.312 == === == =-- -- --

11/2"| 1.90" | 0.271"| 1.325" | 0.603 | 0.260" [ 1.348" [ 0.582 | 0.211"| 1.452" | 0.488 | 0.173"| 1.534" | 0.409
2" 2.375" | 0.339" [ 1.656" | 0.943 | 0.325" | 1.685" | 0.762 | 0.264" | 1.816" | 0.762 | 0.216" | 1.917" | 0.639 || 0.176" | 2.002" | 0.531 | 0.153" | 2.050" | 0.467

3" 3.500" | 0.500" [ 2.440" | 2.047 | 0.479" | 2.484" | 1.656 | 0.389"| 2.676" | 1.656 | 0.318" | 2.825" | 1.387 || 0.259" | 2.950" | 1.153 | 0.226" | 3.021" | 1.015

4" 4.500" | 0.643" [ 3.137" | 3.384 | 0.616" | 3.193" | 2.737 | 0.500" | 3.440" | 2.737 | 0.409" | 3.633" | 2.294 || 0.333"| 3.793" | 1.906 | 0.290" | 3.885" | 1.678

5" 5.375" || 0.768" | 3.747" | 4.830 | 0.736" | 3.814" | 4.663 | 0.597"| 4.109" | 3.903 | 0.489" [ 4.339" | 3.272 | 0.398" | 4.531" | 2.718 | 0.347" | 4.640" | 2.396

5" 5.563" || 0.795" | 3.878" | 5.172 | 0.762" | 3.947" | 4.182 | 0.618"| 4.253" | 4.182 | 0.506" [ 4.491" | 3.505 || 0.412" | 4.689" | 2.912 | 0.359" | 4.802" | 2.564

6" 6.625" || 0.946" | 4.619" | 7.336 | 0.908" | 4.701" | 5.932 | 0.736" | 5.064" | 5.932 | 0.602" [ 5.348" | 4.971 | 0.491" | 5.585" | 4.130 | 0.427"| 5.719" | 3.637

7" 7.125" [ 1.018" [ 4.967" | 8.195 | 0.976" | 5.056" | 8.200 | 0.792" | 5.447" | 6.863 | 0.648" | 5.752" | 5.750 | 0.528" | 6.006" | 4.779 | 0.460" | 6.150" | 3.985

8" 8.625" (| 1.232" [ 6.013" [ 12.433 | 1.182" | 6.120" | 10.054 | 0.958" | 6.593" | 10.054 || 0.784" | 6.963" | 8.425 || 0.639" | 7.271" | 7.001 | 0.556" | 7.445" | 6.164

10" [10.750" | 1.536" | 7.494" [ 19.314 | 1.473" | 7.628" | 15.618 | 1.194" | 8.218" | 15.618 | 0.977" | 8.678" | 13.089 || 0.796" | 9.062" | 10.875 || 0.694" | 9.280" | 9.576

12" 1 12.750" || 1.821" | 8.889" [27.170 | 1.747" | 9.047" | 21.970 (| 1.417" | 9.747" | 21.970 | 1.159" | 10.293" [ 18.412 | 0.944" [ 10.748" | 15.298 || 0.823" [ 11.006" | 13.471

14" | 14.000" | 2.000" | 9.760" [ 32.758 || 1.918" | 9.934" | 26.489 [ 1.556" | 10.702" | 26.489 | 1.273" | 11.302" [ 22.199 | 1.037" | 11.801" | 18.445 || 0.903" | 12.085" | 16.242

16" | 16.00" || 2.286" | 11.154" [ 42.786 || 2.192" | 11.353" | 34.598 || 1.778" | 12.231" | 34.598 | 1.455" | 12.916" [ 28.994 || 1.185" | 13.487" | 24.092 | 1.032" | 13.812" | 21.214

18" | 18.00" f| 2.571" [ 12.549" | 54.151 | 2.466" | 12.773" | 43.788 | 2.000" | 13.760" | 43.788 || 1.636" | 14.531" | 36.696 || 1.333" | 15.173" | 30.491 || 1.161" | 15.538" | 26.849

20" | 20.00" || 2.857" | 13.943" | 66.853 | 2.740" [ 14.192" | 54.059 || 2.222" | 15.289" | 54.059 [ 1.818" | 16.145" [ 45.304 || 1.481" | 16.859" | 37.643 | 1.290" | 17.265" | 33.146

22" | 22.00" || 3.143" | 15.337" | 80.170 | 3.014" [ 15.611" | 65.412 || 2.444" | 16.818" | 65.412 [ 2.000" | 17.760" [ 54.818 | 1.630" | 18.545" | 45.548 | 1.419" [ 18.991" [ 40.107

24" | 24.00" || 3.429" | 16.731" | 96.267 | 3.288" | 17.030" | 92.988 || 2.667" | 18.347" | 77.845 || 2.182" | 19.375" | 65.237 | 1.778" | 20.231" | 54.206 | 1.548" | 20.717" | 47.731

26" | 26.00" | - — || 3.562" | 18.449" [ 110.192] 2.889" | 19.876" | 92.050 | 2.364" | 20.989" | 76.563 | 1.926" | 21.917" | 63.617 | 1.677" | 22.444" | 56.018
28" | 28.00" | - — | 3.111" [ 21.404" [ 106.750 | 2.545" | 22.604" | 88.795 || 2.074" | 23.603" | 73.781 || 1.806" | 24.170" | 64.967
30" | 30.00" | - — | 3.333"[ 22.933" | 121.633 | 2.727" | 24.218" [101.934[ 2.222" | 25.289" | 84.697 | 1.935" | 25.897" | 74.580
32" [ 32.00" | - — | 3.556" | 24.462" | 139.452 2.909" | 25.833" [116.670[ 2.370" | 26.975" | 96.367 || 2.065" | 27.623" | 84.855
34" | 34.00" | - — | 3.091" | 27.447" [130.930{ 2.519" | 28.661" | 109.332 2.194" | 29.350" | 96.209
36" | 36.00" | - — | 3.273" | 29.062" [146.780] 2.667" | 30.347" | 121.960 2.323" | 31.076" [107.395
42" | a200" | - — | 3.111"| 35.404" | 166.800 | 2.710" | 36.255" [ 146.176
48" | 48.00" | - — | 3.556" | 40.462" [ 217.895| 3.097" | 41.435" [175.891
54" | 54.00" | - — | 3.484" | 46.614" [242.649
63" | 62.99" | -

NOTE:

- ltems highlighted in Blue indicates standard stocking items that are more readily available.

- Pressures are based on using water at 23°C (73°F).

- Average inside diameter calculated using nominal OD and minimum wall plus 6% for use in estimating fluid flows. Actual ID will vary.

- Service factors should be utilized to compensate for the effect of liquids other than water, and for other temperatures.

- Other piping sizes or DR's may be available upon request.

- Standard Lengths: 40' for 2"-24" / 50" for 26" and larger / Coils available for 3/4"-6"(8" by special order) Page 1 of 2



PE 3608/3408 IPS HDPE PIPE SIZES

Pressure Ratingl

DR 17 ( 100psi )

DR 19 ( 89psi )

DR 21 ( 80psi )

DR 26 ( 65psi )

DR 32.5 ( 50psi )

Nominal| » ' oD, Min. | Average | Weight Min. | Average | Weight Min. | Average | Weight Min. | Average | Weight Min. | Average | Weight
Size wall 1.D. Ib/If wall 1.D. Ib/If wall 1.D. Ib/If wall 1.D. Ib/If wall 1.D. Ib/If
3/4" 1.050" - - - - - - - - - - - - -—- - -

1" 1.315" - - - - - - - - - - - - -—- - -
11/4"| 1.660" - - - - - - - - - - - - -—- - -

11/2"( 1.900" -- - - -- -- - -- - -- -

2" 2.375" | 0.140" | 2.079" 0.429 - - - - - - - - - - - -
3" 3.500" | 0.206" | 3.064" 0.932 -— - - - - - - - - - - -
4" 4.500" | 0.265" | 3.939" 1.540 0.237" 3.998" 1.387 0.214" | 4.046" 1.262 0.173" | 4.133" 1.030 0.138" | 4.206" 0.831
5" 5.375" | 0.316" | 4.705" 2.197 0.283" 4.775" 1.980 0.256" | 4.832" 1.801 0.207" | 4.937" 1.470 0.165" | 5.024" 1.186
5" 5.563" | 0.327" | 4.869" 2.353 0.293" 4.942" 2.120 0.265" | 5.001" 1.929 0.214" | 5.109" 1.574 0.171" | 5.200" 1.270
6" 6.625" | 0.390" | 5.799" 3.338 0.349" 5.886" 3.007 0.315" | 5.956" 2.736 0.255" | 6.085" 2.233 0.204" | 6.193" 1.801
7" 7.125" | 0.419" | 6.236" 3.860 0.375" 6.330" 3.478 0.339" | 6.406" 3.165 0.274" | 6.544" 2.582 0.219" | 6.660" 2.083
8" 8.625" | 0.507" | 7.549" 5.657 0.454" 7.663" 5.097 0.411" | 7.754" 4.637 0.332" | 7.922" 3.784 0.265" | 8.062" 3.053
10" | 10.750" | 0.632" | 9.409" 8.788 0.566" 9.551" 7.918 0.512" | 9.665" 7.204 0.413" | 9.873" 5.878 0.331" | 10.049" | 4.742
12" [ 12.750" | 0.750" | 11.160" | 12.362 0.671" | 11.327" | 11.138 | 0.607" | 11.463" [ 10.134 || 0.490" | 11.710" | 8.269 0.392" | 11.918" | 6.671
14" [ 14.000" | 0.824" | 12.254" | 14.905 0.737" | 12.438" | 13.429 | 0.667" | 12.587" | 12.218 || 0.538" | 12.858" | 9.970 0.431" | 13.087" [ 8.044
16" 16.00" | 0.941" | 14.005" | 19.467 0.842" | 14.215" | 17.540 | 0.762" | 14.385" | 15.959 || 0.615" | 14.695" | 13.022 || 0.492" | 14.956" | 10.506
18" 18.00" 1.059" | 15.755" | 24.638 0.947" | 15.992" | 22.199 | 0.857" | 16.183" | 20.198 | 0.692" | 16.532" | 16.480 || 0.554" | 16.826" | 13.296
20" 20.00" 1.176" | 17.506" | 30.418 1.053" | 17.768" | 27.406 | 0.952" | 17.981" | 24.936 || 0.769" | 18.369" | 20.346 | 0.615" | 18.695" | 16.415
22" 22.00" 1.294" | 19.256" | 36.805 1.158" | 19.545" | 33.162 | 1.048" | 19.779" | 30.172 | 0.846" | 20.206" | 24.619 | 0.677" | 20.565" | 19.863
24" 24.00" 1.412" [ 21.007" | 43.801 1.263" | 21.322" | 39.465 | 1.143" | 21.577" | 35.907 || 0.923" | 22.043" | 29.299 | 0.738" | 22.434" | 23.638
26" 26.00" 1.529" | 22.758" | 51.406 1.368" | 23.099" | 46.316 | 1.238" | 23.375" | 42.141 1.000" | 23.880" | 34.385 || 0.800" | 24.304" | 27.742
28" 28.00" 1.647" | 24.508" | 59.618 1.474" | 24.876" | 53.716 | 1.333" | 25.173" | 48.874 || 1.077" | 25.717" | 39.879 | 0.862" | 26.174" | 32.174
30" 30.00" 1.765" | 26.259" | 68.439 1.579" | 26.653" | 61.664 | 1.429" | 26.971" | 56.105 || 1.154" | 27.554" | 45.779 | 0.923" | 28.043" | 36.934
32" 32.00" 1.882" | 28.009" | 77.869 1.684" | 28.429" | 70.160 | 1.524" | 28.770" | 63.835 || 1.231" | 29.391" | 52.086 | 0.985" | 29.913" | 42.023
34" 34.00" | 2.000" | 29.760" | 87.907 1.789" | 30.206" | 79.204 | 1.619" | 30.568" | 72.064 || 1.308" | 31.228" | 58.814 | 1.046" | 31.782" | 47.440
36" 36.00" | 2.118" | 31.511" | 98.553 1.895" | 31.983" | 88.796 | 1.714" | 32.366" | 80.791 1.385" | 33.065" | 65.922 || 1.108" | 33.652" | 53.186
42" 42.00" | 2.471" | 36.762" | 134.141 | 2.211" | 37.314" | 120.861 | 2.000" | 37.760" | 109.966 | 1.615" | 38.575" | 89.727 || 1.292" | 39.260" | 72.392
48" 48.00" | 2.824" | 42.014" [ 175.205 | 2.526" | 42.644" | 157.857 | 2.286" | 43.154" | 143.629 || 1.846" | 44.086" | 117.194 | 1.477" | 44.869" | 94.552
54" 54.00" | 3.176" | 47.266" | 222.547 || 2.842" | 47.975" | 199.791 | 2.571" | 48.549" | 182.298 | 2.077" | 49.597" | 148.324 | 1.662" | 50.478" | 119.668
63" 62.99" -- 3.000" | 56.631" | 247.800 | 2.423" | 57.854" | 202.010 || 1.938" | 58.881" | 162.980
NOTE:

- ltems highlighted in Blue indicates standard stocking items that are more readily available.

- Pressures are based on using water at 23°C (73°F).

- Average inside diameter calculated using nominal OD and minimum wall plus 6% for use in estimating fluid flows. Actual ID will vary.

- Service factors should be utilized to compensate for the effect of liquids other than water, and for other temperatures.

- Other piping sizes or DR's may be available upon request.

- Standard Lengths: 40" for 2"-24" / 50' for 26" and larger / Coils available for 3/4"-6"(8" by special order) Page 2 of 2
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CALCULATION SHEET SHEET 1 OF 3

CLIENT: | ADVANCED DISPOSAL SERVICES PRE: | DJR
PROJECT: | SEVEN MILE CREEK SEC. 2 NE CHK: | DKS 8413 Excelsior Drive, Suite 160
EXPANSION FEASIBILITY RPT. Madison, W1 53717
SUBJECT: | PIPE STRENGTH DATE: | 6/17/2019 (877) 633-5520
PROJECT NO. | 190275 Www.cornerstoneeg.com

T-1b HDPE SDR-11 PIPE STRENGTH CALCULATIONS

Purpose: To evaluate the pipe strength of 6” diameter, SDR 11 HDPE leachate collection piping in the base
system of the Seven Mile Creek Sector 2 Landfill using designed properties and parameters

Approach: Use referenced formulas to determine the loads applied to leachate collection piping and determine
whether the applied loads are within the required factor of safety for the pipe to adequately perform
throughout its service life.

References: Plastics Pipe Institute 2™ Edition Handbook of PE Pipe, Buried PE Pipe Design.
ISCO Industries, Typical Properties and Dimension Charts, (Attachment 1).
“Soil Reaction for Buried Flexible Pipe”, Amster K. Howard, U.S. Bureau of Reclamation.
HDPE Leachate Collection Pipe Design by Fundamentals of Mechanics”, Harrison and Watkins,
1996, Nineteenth International Madison Waste Conference.
Sevan Mile Creek Landfill Plan of Operation, Base Grades and Final Grades Drawings, 2015.

Assumptions:  1.) Live loads are negligible above the piping.

2.) All installed SDR 11 HDPE piping meets the specifications of ASTM F714; “Standard
Specification for Polyethylene (PE) Plastic Pipe, based on outside diameter”.

3.) Base Grade Elevation = 902 ft msl, Final Cover Elevation = 1166 ft msl.

4.) The maximum fill height over pipes is 263 feet. This consists of 2.5 feet of bedding gravel, 255
feet of waste, 0.5 feet of grading layer material, 2 feet of clay, 2.5 feet of rooting zone, and 0.5
feet of topsoil.

4.) Waste unit weight is 90 PCF based on final waste grades (after settlement of intermediate waste

grades).
calculations: Pipe Loading Py: DL +LL
where,
P,= Pipe Load, Ib/in?
DL= Dead Load, Ib/in?
LL = Live Load, Ib/in?
Dead Load DL =y i Hriu
- 144
where,

Yri = Fill Unit Weight, Ib/in®
Hpy= Height of Fill, ft
DL = Dead Load, Ib/in?
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A summary of the height and unit weight of all material covering the leachate
collection pipe at its maximum depth is provided below:

Calculations:
(Cont.)

Fill Type Height, Hsn (ft) | Unit Weight, ynn (pcf) Dead Load (psi)
Topsoil 0.50 105 0.36
Rooting Zone 2.50 120 2.08
Clay 2.00 130 1.81
Grading Layer 0.50 125 0.43
Waste 255 90 159.38
Pipe Bedding Material 2.50 135 2.34
Total 263.00 - 166.41

In our case the live load (LL) = 0, due to limited live loads above the piping after placement.

Therefore,

Deflection

Py= DL = 166.41 Ib/in?

A deflection of 5 to 7.5% has become the standard for limiting deflection in flexible pipes. Based
on Figure 7.16 in Uni-Bell, 1992, a vertical strain of greater than 5% will never be reached for
flexible pipe bedded in compacted gravel, independent of vertical soil pressure. At 90% compaction
the vertical strain will always be less than 2%. The height of fill over the pipe is not a factor when
the pipe is well bedded in gravel.

Wall Crushing

O'_T
A

where,
A = Area of Pipe Wall, in%/in
T =Wall Thrust, Ib/in
o = Compressive Stress, lb/in?
and,
P, * D,
r=-—

With 6” diameter HDPE SDR-11 leachate collection piping,

Outer Diameter of Pipe (Do)
Min. Pipe Wall Thickness (A)
(from Attachment 1)

= 6.625 in.
= 0.602 in.
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CLIENT: | ADVANCED DISPOSAL SERVICES PRE: | DJR
PROJECT: | SEVEN MILE CREEK SEC. 2 NE CHK: | DKS 8413 Excelsior Drive, Suite 160
EXPANSION FEASIBILITY RPT. Madison, W1 53717
SUBJECT: | PIPE STRENGTH DATE: | 6/17/2019 (877) 633-5520
PROJECT NO. | 190275 WwWw.cornerstoneeg.com
Calculations:
(Cont.)
DL, psi 166.41
LL, psi 0
Py, psi 166.41
Do, in 6.625
T, Ib/in 551.22
A, in?fin 0.602
o, psi 915.65
Oallowable, pSI 1600
Factor of Safety 1.75
Result: The calculated maximum compressive stress for in-place SDR-11 HDPE leachate collection pipes

is 915.65 psi. This is below the maximum allowable compressive stress of 1600 psi, by a safety
factor of 1.75. The factor of safety against wall crushing of the pipe is acceptable for the existing
and proposed HDPE SDR-11 6” diameter pipes.
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Property Specification Unit Nominal Value
Material Designation PPI/ASTM PE 3408
Material Classification ASTM D-1248 1 C 5P34
Cell Classification ASTM D3350-99 345464C
-Density (3) ASTM D-1505 gm/cm3 0.955
-Melt Index (4) ASTM D-1238 (216 kg/190iC) gm/10 min. 0.11*
-Flex Modulus (5) ASTM D-790 psi 135,000
-Tensile Strength (4) ASTM D-638 psi 3,200
PENT (6) ASTM F-1473 Hours >100
-HDB @73 F (4) ASTM D-2837 psi 1,600
-HDB @ 140 Deg F ASTM D-2837 psi 800
-U-V Stabilizer (C) ASTM D-1603 % C 25
Hardness ASTM D-2240 Shore “D” 65

| Compressive Strength (yield) ASTM D-695 psi 1,600 |
Tensile Strength @ Yield ASTM D-638 (2"/min.) psi 3,200
(Type IV Spec.)
Elongation @ Yield ASTM D-638 %, minimum 8
Tensile Strength @ Break
(Type IV Spec.) ASTM D-638 psi 5,000
Elongation @ Break ASTM D-638 %, minimum 750
Modulus of Elasticity ASTM D-638 psi 130,000
PENT (6) ASTM F-1473 Hours >100
(Cond. A, B, C: Mold. Slab) ASTM D-1693 Fo, Hours >5,000
(Compressed Ring - pipe) ASTM F-1248 Fo, Hours >3,500
Slow Crack Growth Battelle Method Days to Failure >64
Impact Strength (1ZOD) ASTM D-256 In-Ib / in notch 42
(.1250 Thick) (Method A)
Linear Thermal Expansion Coef. ASTM D-696 in/in/ijF 1.2x10-4
Thermal Conductivity ASTM D-177 BTU-in/ft2/ hrs/ degreesF 2.7
Brittleness Temp. ASTM D-746 degrees F <-180
Vicat Soft. Temp. ASTM D-1525 degrees F 257
Heat Fusion Cond. ASTM D-1525 @ psi degrees F 75 @ 400

*** This list of typical physical properties is intended for basic characterization of the material and does not represent specific determina-
tions of specifications. The physical properties values reported herein were determined on compression molded specimens prepared in
accordance with Procedure C of ASTM D 1928 and may differ from specimens taken from pipe.
** Tests were discontinued because no failures and no indication of stress crackinitiation.

* Average Melt Index value with a standard deviation of 0.01

This document reports accurate and reliable information to the best of our knowledge but our suggestions and recom-

mendations cannot be guaranteed because the conditions of the use are beyond our control. The user of such information
assumes all risk connected with the use thereof. Chevron Phillips Chemical Co. and its subsidiaries assume no responsi-
bility for the use of information presented herein and hereby expressly disclaims all liability in regards to such use.
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PE 3608/3408 IPS HDPE PIPE SIZES Attachment 1, Sheet 5 of 6

P;‘:sﬁs:;e DR 7 ( 267psi ) DR 7.3 ( 254psi ) DR 9 ( 200psi ) DR 11 (160psi ) DR 13.5 ( 128psi ) DR 15.5 ( 110psi )
Nominal|, /6D Min. | Average | Weight Min. | Average| Weight Min. | Average | Weight Min. [Average| Weight | Min. | Average| Weight | Min. | Average| Weight
Size T owall I.D. Ib/If wall I.D. Ib/If wall I.D. Ib/If wall I.D. Ib/If wall I.D. Ib/If wall I.D. Ib/If

3/4" 1.05" | 0.150"| 0.732" | 0.184 | 0.144" | 0.745" | 0.178 | 0.117" | 0.803" | 0.150 | 0.095" | 0.848" | 0.125 == === - == --- ==

1" 1.315" || 0.188" | 0.917" | 0.289 [ 0.180" | 0.933" | 0.279 || 0.146"| 1.005" [ 0.234 || 0.120" | 1.062" | 0.197 == === - == --- ==

11/4"| 1.66" || 0.237"| 1.157" | 0.460 [ 0.227" | 1.178" | 0.444 | 0.184"| 1.269" | 0.372 | 0.151" | 1.340" | 0.312 == === - == --- ==

11/2"| 1.90" | 0.271"| 1.325" | 0.603 | 0.260" [ 1.348" [ 0.582 | 0.211"| 1.452" | 0.488 | 0.173" | 1.534" | 0.409
2" 2.375" | 0.339" [ 1.656" | 0.943 | 0.325" | 1.685" | 0.762 | 0.264" | 1.816" | 0.762 || 0.216" | 1.917" | 0.639 | 0.176" | 2.002" | 0.531 | 0.153" | 2.050" | 0.467

3" 3.500" | 0.500" [ 2.440" | 2.047 | 0.479" | 2.484" | 1.656 | 0.389"| 2.676" | 1.656 || 0.318" | 2.825" | 1.387 || 0.259" | 2.950" | 1.153 | 0.226" | 3.021" | 1.015

4" 4.500" | 0.643" [ 3.137" | 3.384 | 0.616" | 3.193" | 2.737 | 0.500" | 3.440" | 2.737 || 0.409" | 3.633" | 2.294 || 0.333" | 3.793" | 1.906 | 0.290" | 3.885" | 1.678
5" 5.375" || 0.768" | 3.747" | 4.830 | 0.736" | 3.814" | 4.663 | 0.597"| 4.109" | 3.903 || 0.489" [ 4.339" | 3.272 || 0.398" | 4.531" | 2.718 | 0.347" | 4.640" | 2.396

5" 5.563" || 0.795" | 3.878" | 5.172 | 0.762" | 3.947" | 4.182 | 0.618"| 4.253" | 4.182 || 0.506" [ 4.491" | 3.505 || 0.412" | 4.689" | 2.912 | 0.359" | 4.802" | 2.564

6" 6.625" || 0.946" | 4.619" | 7.336 | 0.908" | 4.701" | 5.932 | 0.736" | 5.064" | 5.932 || 0.602" [ 5.348" | 4.971 | 0.491" | 5.585" | 4.130 | 0.427"| 5.719" | 3.637
7" 7.125" (| 1.018" [ 4.967" | 8.195 | 0.976" | 5.056" | 8.200 | 0.792" | 5.447" | 6.863 || 0.648" | 5.752" | 5.750 | 0.528" | 6.006" | 4.779 | 0.460" | 6.150" | 3.985

8" 8.625" (| 1.232" [ 6.013" [ 12.433 | 1.182" | 6.120" | 10.054 || 0.958" | 6.593" | 10.054 || 0.784" | 6.963" | 8.425 | 0.639" | 7.271" | 7.001 | 0.556" | 7.445" | 6.164

10" [10.750" | 1.536" | 7.494" | 19.314 | 1.473" | 7.628" | 15.618 | 1.194" | 8.218" | 15.618 || 0.977" | 8.678" | 13.089 | 0.796" | 9.062" | 10.875 | 0.694" | 9.280" | 9.576
12" 1 12.750" || 1.821" | 8.889" [27.170 | 1.747" | 9.047" | 21.970 (| 1.417" | 9.747" | 21.970 || 1.159" | 10.293" [ 18.412 | 0.944" [ 10.748" | 15.298 || 0.823" [ 11.006" | 13.471

14" | 14.000" | 2.000" | 9.760" [ 32.758 || 1.918" | 9.934" | 26.489 [ 1.556" | 10.702" | 26.489 || 1.273" | 11.302" [ 22.199 | 1.037" | 11.801" | 18.445 || 0.903" | 12.085" | 16.242

16" | 16.00" || 2.286" | 11.154" [ 42.786 || 2.192" | 11.353" | 34.598 || 1.778" | 12.231" | 34.598 || 1.455" | 12.916" [ 28.994 | 1.185" | 13.487" | 24.092 | 1.032" | 13.812" | 21.214
18" | 18.00" f| 2.571" [ 12.549" | 54.151 | 2.466" | 12.773" | 43.788 | 2.000" | 13.760" | 43.788 || 1.636" | 14.531" | 36.696 | 1.333" | 15.173" | 30.491 || 1.161" | 15.538" | 26.849

20" | 20.00" || 2.857" | 13.943" | 66.853 | 2.740" | 14.192" | 54.059 || 2.222" | 15.289" | 54.059 [ 1.818" | 16.145" [ 45.304 | 1.481" | 16.859" | 37.643 | 1.290" | 17.265" | 33.146

22" | 22.00" || 3.143" | 15.337" | 80.170 | 3.014" [ 15.611" | 65.412 || 2.444" | 16.818" | 65.412 f| 2.000" | 17.760" [ 54.818 | 1.630" | 18.545" | 45.548 | 1.419" [ 18.991" [ 40.107
24" | 24.00" || 3.429" | 16.731" | 96.267 | 3.288" | 17.030" | 92.988 || 2.667" | 18.347" | 77.845 || 2.182" | 19.375" | 65.237 | 1.778" | 20.231" | 54.206 | 1.548" | 20.717" | 47.731

26" | 26.00" | - — || 3.562" | 18.449" [ 110.192] 2.889" | 19.876" | 92.050 || 2.364" | 20.989" | 76.563 | 1.926" | 21.917" | 63.617 | 1.677" | 22.444" | 56.018
28" | 28.00" | - — | 3.111" | 21.404" [ 106.750 | 2.545" | 22.604" | 88.795 || 2.074" | 23.603" | 73.781 || 1.806" | 24.170" | 64.967
30" | 30.00" | - — | 3.333"[ 22.933" | 121.633 || 2.727" | 24.218" [101.934[ 2.222" | 25.289" | 84.697 | 1.935" | 25.897" | 74.580
32" [ 32.00" | - — | 3.556" | 24.462" | 139.452 2.909" | 25.833" [116.670] 2.370" | 26.975" | 96.367 || 2.065" | 27.623" | 84.855
34" | 34.00" | - — | 3.091" | 27.447" [130.930] 2.519" | 28.661" | 109.332] 2.194" | 29.350" | 96.209
36" | 36.00" | - — | 3.273" | 29.062" [146.780] 2.667" | 30.347" | 121.960 2.323" | 31.076" [107.395
42" | a200" | - — | 3.111"| 35.404" | 166.800 | 2.710" | 36.255" | 146.176
48" | 48.00" | - — | 3.556" | 40.462" [ 217.895| 3.097" | 41.435" [175.891
54" | 54.00" | - — | 3.484" | 46.614" [242.649
63" | 62.99" | -

NOTE:

- ltems highlighted in Blue indicates standard stocking items that are more readily available.

- Pressures are based on using water at 23°C (73°F).

- Average inside diameter calculated using nominal OD and minimum wall plus 6% for use in estimating fluid flows. Actual ID will vary.

- Service factors should be utilized to compensate for the effect of liquids other than water, and for other temperatures.

- Other piping sizes or DR's may be available upon request.

- Standard Lengths: 40' for 2"-24" / 50" for 26" and larger / Coils available for 3/4"-6"(8" by special order) Page 1 of 2
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PE 3608/3408 IPS HDPE PIPE SIZES

Pressure Ratingl

DR 17 ( 100psi )

DR 19 ( 89psi )

DR 21 ( 80psi )

DR 26 ( 65psi )

DR 32.5 ( 50psi )

Nominal| » ' oD, Min. | Average | Weight Min. | Average | Weight Min. | Average | Weight Min. | Average | Weight Min. | Average | Weight
Size wall 1.D. Ib/If wall 1.D. Ib/If wall 1.D. Ib/If wall 1.D. Ib/If wall 1.D. Ib/If
3/4" 1.050" - - - - - - - - - - - - -—- - -

1" 1.315" - - - - - - - - - - - - -—- - -
11/4"| 1.660" - - - - - - - - - - - - -—- - -

11/2"( 1.900" -- - - -- -- - -- - -- -

2" 2.375" | 0.140" | 2.079" 0.429 - - - - - - - - - - - -
3" 3.500" | 0.206" | 3.064" 0.932 -— - - - - - - - - - - -
4" 4.500" [ 0.265" | 3.939" 1.540 0.237" 3.998" 1.387 0.214" | 4.046" 1.262 0.173" | 4.133" 1.030 0.138" | 4.206" 0.831
5" 5.375" | 0.316" | 4.705" 2.197 0.283" 4.775" 1.980 0.256" | 4.832" 1.801 0.207" | 4.937" 1.470 0.165" | 5.024" 1.186
5" 5.563" | 0.327" | 4.869" 2.353 0.293" 4.942" 2.120 0.265" | 5.001" 1.929 0.214" | 5.109" 1.574 0.171" | 5.200" 1.270
6" 6.625" || 0.390" | 5.799" 3.338 0.349" 5.886" 3.007 0.315" | 5.956" 2.736 0.255" | 6.085" 2.233 0.204" | 6.193" 1.801
7" 7.125" | 0.419" | 6.236" 3.860 0.375" 6.330" 3.478 0.339" | 6.406" 3.165 0.274" | 6.544" 2.582 0.219" | 6.660" 2.083
8" 8.625" | 0.507" | 7.549" 5.657 0.454" 7.663" 5.097 0.411" | 7.754" 4.637 0.332" | 7.922" 3.784 0.265" | 8.062" 3.053
10" | 10.750" || 0.632" | 9.409" 8.788 0.566" 9.551" 7.918 0.512" | 9.665" 7.204 0.413" | 9.873" 5.878 0.331" | 10.049" | 4.742
12" [ 12.750" | 0.750" | 11.160" | 12.362 0.671" | 11.327" | 11.138 | 0.607" | 11.463" [ 10.134 || 0.490" | 11.710" | 8.269 0.392" | 11.918" | 6.671
14" [ 14.000" || 0.824" | 12.254" | 14.905 0.737" | 12.438" | 13.429 | 0.667" | 12.587" | 12.218 || 0.538" | 12.858" | 9.970 0.431" | 13.087" [ 8.044
16" 16.00" || 0.941" | 14.005" | 19.467 0.842" | 14.215" | 17.540 | 0.762" | 14.385" | 15.959 || 0.615" | 14.695" | 13.022 || 0.492" | 14.956" | 10.506
18" 18.00" 1.059" | 15.755" | 24.638 0.947" | 15.992" | 22.199 | 0.857" | 16.183" | 20.198 | 0.692" | 16.532" | 16.480 || 0.554" | 16.826" | 13.296
20" 20.00" 1.176" | 17.506" | 30.418 1.053" | 17.768" | 27.406 | 0.952" | 17.981" | 24.936 || 0.769" | 18.369" | 20.346 | 0.615" | 18.695" | 16.415
22" 22.00" 1.294" | 19.256" | 36.805 1.158" | 19.545" | 33.162 | 1.048" | 19.779" | 30.172 | 0.846" | 20.206" | 24.619 | 0.677" | 20.565" | 19.863
24" 24.00" 1.412" [ 21.007" | 43.801 1.263" | 21.322" | 39.465 | 1.143" | 21.577" | 35.907 || 0.923" | 22.043" | 29.299 | 0.738" | 22.434" | 23.638
26" 26.00" 1.529" | 22.758" | 51.406 1.368" | 23.099" | 46.316 | 1.238" | 23.375" | 42.141 1.000" | 23.880" | 34.385 || 0.800" | 24.304" | 27.742
28" 28.00" 1.647" | 24.508" | 59.618 1.474" | 24.876" | 53.716 | 1.333" | 25.173" | 48.874 || 1.077" | 25.717" | 39.879 | 0.862" | 26.174" | 32.174
30" 30.00" 1.765" | 26.259" | 68.439 1.579" | 26.653" | 61.664 | 1.429" | 26.971" | 56.105 || 1.154" | 27.554" | 45.779 | 0.923" | 28.043" | 36.934
32" 32.00" 1.882" | 28.009" | 77.869 1.684" | 28.429" | 70.160 | 1.524" | 28.770" | 63.835 || 1.231" | 29.391" | 52.086 | 0.985" | 29.913" | 42.023
34" 34.00" | 2.000" | 29.760" | 87.907 1.789" | 30.206" | 79.204 | 1.619" | 30.568" | 72.064 || 1.308" | 31.228" | 58.814 | 1.046" | 31.782" | 47.440
36" 36.00" | 2.118" | 31.511" | 98.553 1.895" | 31.983" | 88.796 | 1.714" | 32.366" | 80.791 1.385" | 33.065" | 65.922 || 1.108" | 33.652" | 53.186
42" 42.00" | 2.471" | 36.762" | 134.141 | 2.211" | 37.314" | 120.861 | 2.000" | 37.760" | 109.966 | 1.615" | 38.575" | 89.727 || 1.292" | 39.260" | 72.392
48" 48.00" || 2.824" | 42.014" [ 175.205 | 2.526" | 42.644" | 157.857 | 2.286" | 43.154" | 143.629 || 1.846" | 44.086" | 117.194 | 1.477" | 44.869" | 94.552
54" 54.00" || 3.176" | 47.266" | 222.547 | 2.842" | 47.975" | 199.791 | 2.571" | 48.549" | 182.298 | 2.077" | 49.597" | 148.324 | 1.662" | 50.478" | 119.668
63" 62.99" -- 3.000" | 56.631" | 247.800 | 2.423" | 57.854" | 202.010 || 1.938" | 58.881" | 162.980
NOTE:

- ltems highlighted in Blue indicates standard stocking items that are more readily available.

- Pressures are based on using water at 23°C (73°F).

- Average inside diameter calculated using nominal OD and minimum wall plus 6% for use in estimating fluid flows. Actual ID will vary.

- Service factors should be utilized to compensate for the effect of liquids other than water, and for other temperatures.

- Other piping sizes or DR's may be available upon request.

- Standard Lengths: 40" for 2"-24" / 50' for 26" and larger / Coils available for 3/4"-6"(8" by special order) Page 2 of 2
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CLIENT: | ADVANCED DISPOSAL SERVICES PRE: | DJR
PROJECT: | SEVEN MILE CREEK SEC. 2 NE CHK: | DKS 8413 Excelsior Drive, Suite 160
EXPANSION FEASIBILITY RPT. Madison, W1 53717
SUBJECT: | PIPE STRENGTH DATE: | 6/17/2019 (877) 633-5520
PROJECT NO. | 190275 Www.cornerstoneeg.com

T-1c SCHEDULE 80 PVC PIPE STRENGTH CALCULATIONS

Purpose: To evaluate the pipe strength of 6” diameter, Schedule 80 PVC leachate collection piping in the base
system of the Seven Mile Creek Sector 2 Landfill using designed properties and parameters

Approach: Use referenced formulas to determine the loads applied to leachate collection piping and determine
whether the applied loads are within the required factor of safety for the pipe to adequately perform
throughout its service life.

References: Plastics Pipe Institute 2™ Edition Handbook of PE Pipe, Buried PE Pipe Design.
ISCO Industries, Typical Properties and Dimension Charts, (Attachment 1).
“Soil Reaction for Buried Flexible Pipe”, Amster K. Howard, U.S. Bureau of Reclamation.
HDPE Leachate Collection Pipe Design by Fundamentals of Mechanics”, Harrison and Watkins,
1996, Nineteenth International Madison Waste Conference.
Sevan Mile Creek Landfill Plan of Operation, Base Grades and Final Grades Drawings, 2015.

Assumptions:  1.) Live loads are negligible above the piping.

2.) All installed PVC Schedule 80 piping meets the specifications of ASTM D1785; “Standard
Specification for Poly(Vinyl Chloride) (PVC) Plastic Pipe, Schedules 40, 80, and 120"

3.) Base Grade Elevation = 912 ft msl, Final Cover Elevation = 1166 ft msl.

4.) The maximum fill height over pipes is 253 feet. This consists of 1.0 feet of bedding gravel, 253
feet of waste, 0.5 feet of grading layer material, 2 feet of clay, 2.5 feet of rooting zone, and 0.5
feet of topsoil.

4.) Waste unit weight is 90 PCF based on final waste grades (after settlement of intermediate waste

grades).
calculations: Pipe Loading Py: DL +LL
where,
P,= Pipe Load, Ib/in?
DL= Dead Load, Ib/in?
LL = Live Load, Ib/in?
Dead Load DL =y i Hriu
- 144
where,

Yri = Fill Unit Weight, Ib/in®
Hpy= Height of Fill, ft
DL = Dead Load, Ib/in?
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A summary of the height and unit weight of all material covering the leachate
collection pipe at its maximum depth is provided below:

Calculations:
(Cont.)

Fill Type Height, Hsn (ft) | Unit Weight, ynn (pcf) Dead Load (psi)
Topsoil 0.50 105 0.36
Rooting Zone 2.50 120 2.08
Clay 2.00 130 1.81
Grading Layer 0.50 125 0.43
Waste 246.5 90 154.06
Pipe Bedding Material 1.00 135 0.94
Total 253.00 - 159.69

In our case the live load (LL) = 0, due to limited live loads above the piping after placement.

Therefore,

Deflection

Py= DL = 159.69 Ib/in?

A deflection of 5 to 7.5% has become the standard for limiting deflection in flexible pipes. Based
on Figure 7.16 in Uni-Bell, 1992, a vertical strain of greater than 5% will never be reached for
flexible pipe bedded in compacted gravel, independent of vertical soil pressure. At 90% compaction
the vertical strain will always be less than 2%. The height of fill over the pipe is not a factor when
the pipe is well bedded in gravel.

Wall Crushing

O'_T
A

where,
A = Area of Pipe Wall, in%/in
T =Wall Thrust, Ib/in
o = Compressive Stress, lb/in?
and,
P, * D,
r=-—

With 6” diameter HDPE SDR-11 leachate collection piping,

Outer Diameter of Pipe (Do)
Min. Pipe Wall Thickness (A)
(from Attachment 1)

= 6.625 in.
= 0.432in.
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Calculations:
(Cont.)
DL, psi 159.69
LL, psi 0
Py, psi 159.69
Do, in 6.625
T, Ib/in 528.96
A, in?fin 0.432
o, psi 1224.46
Gallowable, PSi 9600
Factor of Safety 7.84
Result: The calculated maximum compressive stress for in-place Schedule 80 PVVC leachate collection pipes

is 1224.46 psi. This is below the maximum allowable compressive stress of 9600 psi, by a safety
factor of 7.84. The factor of safety against wall crushing of the pipe is acceptable for the existing
Schedule 80 PVC 6” diameter pipes.



PVC Pipe Specifications, Sizes & Pressure Ratings

PVC Pipe Physical Properties |

GENERAL
Cell Classification
Maximum Service Temp. (140°F |
Color
 Poisson'sRato@73°F o410 | |
 Hazen-wiliamsFactor . [c=150 | |
MECHANICAL

THERMAL

Coefficient of Linear Expansion (in/in/°F) 2.9x10 ASTM D696

Coefficient of Thermal Conductivity ASTM C177
(Cal.)(cm)/(cm2)(Sec.)(°C)
BTU/in/hr/ft.2/°F
Watt/m/°K

ELECTRICAL

FIRE PERFORMANCE

<10 |
 Flash Igniton Temp. |73k | |
<10 |
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Softening Starts (approx. 250°F I
Material Becomes Viscous 350°F ]

Material Carbonizes 425°F |
Limiting Oxygen Index (LOI ASTM D2863
Clean Room Materials Flammability Test FM 4910

SCHEDULE 40 & 80 - DIMENSIONS

Schedule 40 Dimensions

Nom. Pipe Size (in)| O.D. | Average I.D. | Min. Wall | Nom. Wt./Ft.| Max. W.P. PSI*ﬁ

12t 0840 | 0602 | 0109 | 0170 | 600
4 4500 | 3998 | 0237 | 2118 | 220
6 |6625| 6031 | 0280 | 3733 | 180
8 /8625 | 7942 | 0322 | 5619 | 160

Schedule 80 Dimensions

Nom. Pipe Size (in)| O.D. | Average I.D.| Min. Wall | Nom. Wt./Ft.| Max. W.P. PSI*¥

0.095 0.063 1230
0.119 0.105 1130

0.126 0.146
0.147 0.213
1.050 0.154 0289 | 690
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4 4500 | 3786 | 0337 | 2938 | 320
6" /6625 5709 | 0432 | 5610 | 280
8 8625 | 7565 | 0500 | 8522 | 250

SCHEDULE 120 - DIMENSIONS

Nom. Pipe Size (in)| O.D. | Average I.D.| Min. Wall | Nom. Wt./Ft. | Max. W.P. PSI**
34 1050/ 690 | 0170 | 0311 | 770 |
114" |1660| 1204 | 0215 | 0649 | 600 |

4 ]4500| 3574 | 0437 | 3713 | 430 |
6" ]6625] 5434 | 0562 | 7132 | 370 |
8 ls625| 7189 | 0718 | 11277 | 380 |

PROFESSIONAL PLASTICS, INC.

Phone (888) 995-7767
www.professionalplastics.com
E-Mail: sales@proplas.com



dan.roche
Rectangle

dan.roche
Highlight

dan.roche
Highlight


Appendix T-2
Leachate Collection Pipe Differential Settlement Calculations
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CLIENT: | ADVANCED DISPOSAL SERVICES PRE: | DJR 8413 Excelsior Drive, Suite 160

PROJECT: | SEVEN MILE CREEK FEASIBILITY | CHK: | DKS Madison, W1 53717
REPORT

SUBJECT: | PIPE DIFFERENTIAL SETTLEMENT DATE: | 6/12/19 (877) 633-5520

PROJECT NO. | 190275 WWW.cornerstoneeg.com

LEACHATE COLLECTION PIPE DIFFERENTIAL SETTLEMENT CALCULATIONS

OBJECTIVE:

Demonstrate that the leachate piping as designed in the approved Plan of Operations, and the
proposed leachate piping in the Sector 2 Northeast Expansion (the expansion) Feasibility Report,
will withstand the potential long-term differential settlement that may be imposed during the
waste filling operations of the landfill with the expansion. This is intended to comply with NR
504.06(6)(c). This analysis checks that a minimum slope of 0.5 percent is maintained after
settlement has occurred in all leachate collection pipes exceeding 1,200 feet in length (from the
end of each cleanout to the toe of the opposite slope).

METHODOLOGY:

The total settlement of the landfill is a combination of elastic settlement in granular soil (i.e.,
sand and gravel) and primary and secondary consolidation settlement of fine-grained soils (i.e.,
clay or silt). NR 504.06(6) requires consideration of 100 percent of primary consolidation
settlement and a 100-year timeframe to calculate secondary consolidation settlement. Attachment
1 includes the supporting documentation for the calculations within this document.

In the vertical overlay portion of the expansion, the north-south critical cross section of the
worst-case leachate line is noted, that shows both the greatest overbearing pressure on a pipe
point (maximum height of waste) and the least pressure on the pipe point (lowest height of waste
along the primary leachate line). Subsurface conditions were fairly consistent in the borings, as a
result this overbearing differential was deemed the critical component for determining “worst-
case” conditions. This was then evaluated for the subsurface conditions for a minimum of 100-
year time frame to reflect both primary and secondary settlement.

In the horizontal expansion portion of the expansion, the critical cross section is through the
leachate pipe located further to the west. This is due to the greater overbearing pressure
differential. The process described above was repeated for this leachate pipe.

Similar to the last time this differential settlement calculation was conducted (2015 Sector 2
Vertical Expansion Plan of Operation, Seven Mile Creek Landfill, submitted by Cornerstone
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Environmental Group, LLC), the Schmertmann Method was used to calculate elastic settlement
of granular soils due to landfill loading. The calculations from the 2015 Plan of Operation are
included as Attachment 2 to this calculation to show past methodology and results. This method
calculates settlement using one-dimensional elastic modulus of subsurface soil layers and
performs a simplified triangular strain distribution. The soil below the landfill was divided into
layers and elastic settlement of each layer was computed. Subsurface soil layers and types used
at the points evaluated were taken from the nearest soil boring at each point. A description of the
calculation methodology, assumptions, and results are noted below and in the attachments.

ASSUMPTIONS:

Overbearing conditions:

e The weight of the landfill mass is applied instantaneously.

e The loaded area is assumed to be 500 feet by 500 feet to adequately characterized
a large mass of weight impacting the piping over a larger area.

e Considerations of pre-existing conditions that would have already applied long-
term loading of subsurface layers was applied. Only the change or addition in
overburden capacity from vertical landfill cross-section was considered in this
analysis.

CALCULATION:
1. Critical cross-sections and four critical points that are on those sections.

Vertical Overlay Portion: The eastern leachate collection pipe in Phase 13A is most critical
because it passes through the points of the greatest waste thickness difference. The peak
load/landfill height point is labeled P13A-1 and the minimum load/landfill height point at the toe of
slope at the north end of the Phase is labeled P13A-2 on the attached figures.

Horizontal Expansion Portion: The western leachate pipe in Phase 14A is the most critical because
it passes through the points of the greatest waste thickness difference. The peak load/landfill
height point is labeled P14-1 and the minimum load/landfill height point at the toe of slope at the
north end of the Phase is labeled P14-2 on the attached figures.
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2. Determine fill (waste) thickness at each of the points.

Cross sections showing the leachate piping and soil layers above are noted in the attachments.
These correlate with top of final cover points and base grade points of the leachate collection
trench. These points are summarized in the table below:

Point Base Grade Final Cover Thickness
No. Elevation (ft. msl) | Elevation (ft. msl) (feet)
P13A-1 900.02 1162.78 262.76
P13A-2 896.00 961.78 65.78
P14-1 910.00 1033.87 123.87
P14-2 901.62 969.04 67.42

3. Determine the applied stress at each of the points.

On = Z YnHn

On = applied pressure, psf
¥n = unit weight of soil, pcf
Hn = existing ground elevation (EG) minus top of

Where:

base grade (BG) elevation, ft

a. Create representative fill profile (shown in attachments).

b. Determine effective stress applied at the top of liner (AKA base grades), at each of the
designated points (noted in attachments). Note that densities and unit rates in this
calculation are consistent with pipe strength calculations performed as part of this
expansion Feasibility Report technical calculations performed elsewhere.

c. A summary of the effective stress applied at each point is summarized in the table below:

Point Effective
No. Stress (psf)
P13A-1 23,986
P13A-2 6,078
P14-1 11,489
P14-2 6,404
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4. Determine in-situ (pre-excavation) pressure at each of the points.
Onr = VYnHp

Where: On = in-situ pressure, psf
¥n = unit weight of soil, pcf
Hn = existing ground elevation (EG) minus top of

base grade (BG) elevation, ft

The in-situ pressure at each of the points is summarized in the table below:

Point No. Yo EG (ft. MSL) | BG (ft. MSL) Hn O
P13A-1 120 917.0 900.0 17.0 2,040
P13A-2 120 918.5 896.0 22.5 2700

P14-1 120 931.7 910.0 21.7 2,604
P14-2 120 928.2 901.6 26.6 3,192

The existing ground, and base grade elevations can be found in the attachments of this calculation.

5. Determine change in stress at the top of liner elevation between initial site conditions and
future vertical expansion.

Gp = Op — Opy

Where: 04 = change in stress, psf
on = applied stress, psf
On = in-Situ stress, psf
Point No. on (psf) on (psf) oa (psf)

P13A-1 23,986 2,040 21,946

P13A-2 6,258 2,700 3,558

P14-1 11,489 2,604 8,885

P14-2 6,404 3,192 3,212
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6. Determine Modulus of Elasticity

Assumptions (based on Das, 2004 Foundation Engineering, Table 5.6 — attached)

Material Modulus of Elasticity (E) PSF
Compacted Clay (stiff clay) 1,400,000
Loose sand 216,000
Low end medium dense sand 360,000
High end medium dense sand 576,000
Dense sand 1,008,000
Silty sand 288,000

Note: Primary consolidation of the 4’ thick clay liner will be negligible because of initial compactive
efforts to 90% of modified proctor. Elastic settlement is considered by assigning a modulus of

elasticity.

7. Determine Modulus of Elasticity at each of the points

Conservative assumptions are utilized for density of sand. For points with a greater waste
overburden, a lower modulus of elasticity was selected. For points with lesser waste overburden, a
lower modulus of elasticity was selected. These assumptions will result in conservative estimates
of differential settlement. In the tables below, and the corresponding boring logs in the
attachments, BLS stands for “feet below top of liner surface,” BGS stands for “feet below ground

surface (at time of boring).”

The following tables summarize the subsurface profile assumptions for each of the four points

being analyzed in this calculation:

Point P13A-1:

(subsurface conditions modeled from boring TB-38, water elevation at 876.1, water depth (d) = 24.0 ft BLS)

Depth (FT BLS) Material Elasticity (PSF) Boring Depth (Ft)
0.0-4.0 Compacted clay 1,440,000 16.6-20.6
4.0-18.9 High end medium 576,000 20.6-35.5
Dense sand
18.9-25.9 Dense sand 1,008,000 35.5-42.5
25.9 + Sandstone - 42.5-50.2
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Note: TB-39 is the closest boring but only goes to depth of 18.5 feet, which is only 2.2 feet below the top of
base grade. TB-38 is the nearest boring with adequate depth for settlement analysis. TB-38 provides a
conservative analysis of settlement at P13A-1.

Point P13A-2:

(subsurface conditions modeled from boring TB-70, water elevation at 875.4, water depth (d) = 24.6 BLS)

Depth (FT BLS) Material Elasticity (PSF) Boring Depth (Ft)
0.0-4.0 Compacted clay 1,440,000 19.4-23.4
4.0-29.6 High end medium 576,000 23.4-49.0
Dense sand
29.6+ Sandstone 49.0+

Note: The top of the weathered bedrock stratum is conservatively modeled as the top of bedrock at this
location, since this will provide the greatest differential settlement when compared to point P13A-1.

Point P14-1:
(subsurface conditions modeled from boring TB-83, water elevation at 901.3, water depth (d) = 8.7 BLS)
Depth (FT BLS) Material Elasticity (PSF) Boring Depth (Ft)
0.0-4.0 Compacted clay 1,440,000 14.3-18.3
4.0-4.7 Loose sand 216,000 18.3-19.0
4.7-15.7 Low end medium dense 360,000 19.0-30.0
sand
15.7+ Sandstone 30.0+

Note: The weathered bedrock stratum is conservatively modeled as Iow end medium dense sand at this
location, since this will provide the greatest differential settlement when compared to point P14-2.

Point P14-2:

(subsurface conditions modeled from boring TB-69, water elevation at 880.0, water depth (d) = 21.6 BLS)

Depth (FT BLS) Material Elasticity (PSF) Boring Depth (Ft)
0.0-4.0 Compacted clay 1,440,000 23.4-27.4
4.0-31.6 High end medium 576,000 27.4-55.0
dense sand
31.6+ Sandstone 55.0+

Note: The top of the weathered bedrock stratum is conservatively modeled as the top of bedrock at this
location, since this will provide the greatest differential settlement when compared to point P14-1.
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8. Determine Settlement of each of the points using Schmertmann Method (Calculations

Attached)
Point P13A-1 =1.48927 inches
Point P13A-2 =0.233354 inches
P13A Differential = 1.255916 inches (0.10467 feet)
Point P14-1 =0.590635 inches
Point P14-2 =0.210416 inches
P14 Differential =0.380219 inches (0.03168 feet)

9. Calculate the long term pipe slope due to differential settlement

Horizontal distance between points P13A-1 and P13A-2 is approximately 820 feet.

Change in slope = (0.10467 feet) = 0.013%
820 feet

The leachate collection pipes in Phase 13A were installed with a slope of 0.52%. With the
predicted differential settlement included, the slope after settlement would equal 0.507% which is
greater than the minimum 0.50% required.

Horizontal distance between points P14-1 and P14-2 is approximately 850 feet.

Change in slope = (0.03168 feet) = 0.005%
850 feet

The proposed leachate collection pipes in the horizontal expansion portions of the Sector 2
Northeast Expansion area shall have a minimum slope of 0.505% to account for the predicted
differential settlement.

CONCLUSION:

This calculation demonstrates that the leachate collection pipes, after 100-years of estimated
differential settlement, will still be greater than the required 0.50%.
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ATTACHMENT 1

FINAL COVER GRADES FIGURE
BASE GRADES FIGURE
PHASE 13 INITIAL CONDITIONS FIGURE
SECTOR 2 NORTHEAST EXPANSION INITIAL CONDITIONS FIGURE
P13A-1 - MAX HEIGHT CONDITION CROSS SECTION
P13A-2 - MAX HEIGHT CONDITION CROSS SECTION
P14-1 - MAX HEIGHT CONDITION CROSS SECTION
P14-2 - MAX HEIGHT CONDITION CROSS SECTION
MAX HEIGHT CONDITION LOADING ABOVE BASE GRADE TABLES
TB-38 SOIL BORING LOG
TB-69 SOIL BORING LOG
TB-70 SOIL BORING LOG
TB-83 SOIL BORING LOG
SCHMERTMANN SETTLEMENT CALCULATIONS
SCHMERTMANN METHOD DESCRIPTION
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SECTOR 2 NORTHEAST EXPANSION INITIAL CONDITIONS FIGURE
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P13A-1

Stratum Thickness (ft) Density (pcf) Pressure (psf)
Topsoil 0.50 105 53
Rooting Zone 2.50 120 300
Clay 2.00 130 260
Grading Layer 0.50 125 63
Waste 253.8 90 22,838
Pipe Bedding Material 3.50 135 473
TOTAL 23,986
P13A-2
Stratum Thickness (ft) Density (pcf) Pressure (psf)
Topsoil 0.50 105 53
Rooting Zone 2.50 120 300
Clay 2.00 130 260
Grading Layer 0.50 125 63
Waste 56.8 90 5,110
Pipe Bedding Material 3.50 135 473
TOTAL 6,258
P14-1
Stratum Thickness (ft) Density (pcf) Pressure (psf)
Topsoil 0.50 105 53
Rooting Zone 2.50 120 300
Clay 2.00 130 260
Grading Layer 0.50 125 63
Waste 114.9 90 10,341
Pipe Bedding Material 3.50 135 473
TOTAL 11,489
P14-2
Stratum Thickness (ft) Density (pcf) Pressure (psf)
Topsoil 0.50 105 53
Rooting Zone 2.50 120 300
Clay 2.00 130 260
Grading Layer 0.50 125 63
Waste 58.4 90 5,256
Pipe Bedding Material 3.50 135 473
TOTAL 6,404
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State of Wisconsin SOIL BORING LOG INFORMATION
Department of Natural Resources Form 4400-122 Rev. 7-98

Route To: ~ Watershed/Wastewater [ Waste Management [X]
Remediation/Redevelopment [ Other [

Page 1 of 2

Facility/Project Name License/Permit/Monitoring Number Boring Number
Seven Mile Creek Landfill 3097 TB-83
Boring Drilled By: Name of crew chief (first, last) and Firm Date Drilling Started Date Drilling Completed Drilling Method
Randy Radke
Cascade 12/10/2018 12/10/2018 sonic
WI Unique Well No. DNR Well ID No. Common Well Name |Final Static Water Level Surface Elevation Borehole Diameter
Feet MSL 924.3 Feet MSL 6.0 inches
Local Grid Origin  [] (estimated: [ ] ) or Boring Location [X] R . , |Local Grid Location
State Plane 367,771 N, 1,645,267 E SIO/N Lat ON O E
NW  1/40of SW  1/4ofSection 9, T27 N,R8 W Long ° ' " Feet (J S Feet (1 W
Facility ID County County Code  |Civil Town/City/ or Village
618045450 Eau Claire 18 City of Eau Claire and Town of Seymour
Sample Soil Properties
K E| o 5 Soil/Rock Description o
=5 e o . .. = ”
S e = ach Major Uni &) Sl = | & 20|82 x| o =
EC| 28 2| & » | EwT 2 8 |EC|EE|2E28 & 98¢
232 & | & o |E528| = |82|28|5522| 2| €8
1 60 - SILTY SAND (SM), dark yellowish-brown b
CSq) o0 - (10YR 4/4), dry, loose (alluvium)
- M |-
-2
—3
- POORLY GRADED SAND (SP),
. yellowish-brown (10YR 5/6), fine grained
L4 | sand, dry, loose (alluvium)
C SP
2 | 60 3
CS 60 C
—6 . -
C SANDY SILT (ML), yellowish-brown LT
- (10YR 5/6), dry, very stiff (alluvium) ML | bt
:_7 POORLY GRADED SAND (SP),
- yellowish-brown (10YR 5/6), dry, loose SP
g R(alluvium) ;
- SILTY SAND (SM), brownish yellow sM |-
" (10YR 5/6), dry, medium dense (alluvium)
C POORLY GRADED SAND (SP), brownish
- yellow (10YR 6/6), dry, loose (alluvium)
3 (] 6o 10
CS 60 C SP
—11
— 12
I hereby certify that the information on this form is true and correct to the best of my knowledge.
Signature Firm ~ Cornerstone Environmental Group Tel:
8413 Excelsior Dr. Suite 160 Madison, WI 53717 Fax:

This form is authorized by Chapters 281, 283, 289, 291, 292, 293, 295, and 299, Wis. Stats. Completion of this form is mandatory. Failure to file this form may
result in forfeiture of between $10 and $25,000, or imprisonment for up to one year, depending on the program and conduct involved. Personally identifiable
information on this form is not intended to be be used for any other purpose. NOTE: See instructions for more information, including where the completed form
should be sent.



State of Wisconsin

Department of Natural Resources

SOIL BORING LOG INFORMATION SUPPLEMENT
Form 4400-122A

Boring Number TB-83 Use only as an attachment to Form 4400-122. Page 2 of 2
Sample Soil Properties
S El o 5 Soil/Rock Description ®
s 5| & ° NP = -
ES |23 2 B - %m%‘@g 3@-9%"5;568 2 g
sElRE| = | & 5> [ES|za| £ |8228|85£2| 2| €8
n POORLY GRADED SAND (SP), brownish E
- yellow (10YR 6/6), dry, very loose
- 13 | (alluvium)
14 14.3 BGS
- (0.0 BLS)
4 I 60 s
CS 60 C SP
—16
—17
F s 18.3 BGS
C 4.0 BLS
C | |loose sand| ( )
—9 19.0 BGS
" | HIGHLY WEATHERED SANDSTONE, (4.7 BLS) I A I Il vt
C fine to medium grained sand with little silt — inches at 19
s ¢ —20 | and caly, yellowish brown (10YR 5/8) to SRS feet in
csll 60 - pale yellow (10YR 8/3), dry, 1" rock %ﬁJggeﬂt
o fragments (residual) TB.83B Lab
I N N NN classified as
B S SP-SM.
—22 S 16.7 | NV | NP | 48.3 |Shelby Tube
L hed 8
" | HIGHLY WEATHERED CLAYEY inches at 22
23 NSANDSTONE, mottled red and gray feet in
C wet @ 23', seem of pale yellow sandstone | | f,gjr?g;m
~ o4 | from23'to 24' TB-83B Lab
I Y NN D classified as
- llow end medium dense sand | SC.
—2 N
6 60 C i strong brown (7.5YR 5/8) from 25' to 27', S
S| 0 - switched drill rods from 6" diameter to 4" @ S
—26 | 2 o
=27 | white (7.5YR 8/1) to pinkish white (7.5YR
- 8/2) from 27" to 30’
= | firmer drilling 2830 o
2 -
1 F L 30.0 BGS
Bottom of boring @ 30 feet bgs (15.7 BLS)
894.3 ft msl
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Schmertmann settlement calculator

- Schmertmann method

The Schmertmann method (1970) calculates settlement from layer stiffness data or cone tip bearing
resistances, g, obtained from a Cone Penetration Test (CPT). The method proposed a simplified triangular

strain distribution and calculates the settlement accordingly. A time factor can also be included to account
for time dependent (creep) effects. '

The equation for settlement is:
LAz,
5=CCAPY. 2,
i=1 Esf

Where

4

O-od
2AP

C, = the correction to account for strain relief from excavated soil, 1—

0.4 = effective overburden pressure at bottom of the footing
AP =the netapplied footing pressure (equation}

C; = correction for time-dependent creep,

t=time (years)

E; = one-dimensional elastic modulus of soil layer /
Az;=thickness of soil layer

I,; = the influence factor at the centre of soil layer / as described below.

Influence factors

The influence factor, I, is based on an approximation of strain distributions below the footing. There are two
possible formulations for /,; the original 1970 approximation and the improved 1978 approximation.

1970 formulation

This is described in Schmertmann (1970). The strain influence factor /, increases linearly from zero at the

bottom of the footing to a maximum of 0.6 at a depth of &frac12 B below the footing where B is the footing
width. The strain influence factor then decreases linearly to zero ata depth of 28 below the footing bottom.
This distribution is shown below.

hittp: s racscience.comvsettliecal c/schmerthel p.html 1/4
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Depth balow load

2B

| I
0 03 0.6

Strain Influence factor, 1,

Strain influence factors from Schmertmann (1970)

1978 formulation

This is described in Schmertmann et al (1978). With this method, the peak value for 1, is calculated by

1,=05+01 20

o,

O

Where ,,"is the effective overburden pressure at the depth of /.

‘The depth of I, depends on the shape of the load. For an axisymmetric load (a circle or a square),ly,
occurs at a depth of B/2. For the plane strain case (length of the load is > 10x the width), the £, occurs ata
depth of B. The values for I, (shown in the figure below) are calculated as follows:

Axisymmetric: [, varies linearly from 0.1 at the bottom of the footing to /,, at a depth of B/2. The strain
influence factor then decreases to zero at a depth of 25.

Plane strain: I, varies linearly from 0.2 at the bottom of the footing to /,, at a depth of B. The strain influence
factor then decreases to zero ata depth of 4B.

In the Schmertmann calculator, 1, is calculated using the axisymmetric equations for circle and square loads.
For rectangular loads in which the length is greater than ten times the width, the plane strain approach s
used. For rectangular loads in which the length is less than ten times the width, a linear interpolation
between the axisymmetric and plane strain case is performed, dependent on the length to width ratio.

hitp:/iwwav.rocscience.com/settlecal c/schmerthelp.hind
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28—

Depth below load

Plane strain

4B T T T T 1
0 01 02 03 04 05 06

Strain Influence factor, I,

Strain influence factors from Schmertmann et al. (1978).

Stiffness conversion

The elastic modulus E; can be estimated from the results of a ane Penetration test:

E, =2.0q, (1970 formuiation)

E, =2.5q, (1978 formulation, axisymmetric footing)

E, =3.5q, (1978 formulation, plane strain footing)

where g, is the cone tip bearing resistance. If the 1978 formulation is being used, the value for Eg is

calculated to be between the axisymmetric case and plane strain case if the length of the load is less than
ten times the width.

Subdividing layers
The accuracy of the Schmertmann method improves when the strain profile is sampled more densely. if the
soil profile is fairly homogeneous, it is tedious to specify many layers with the same properties in order to

improve the accuracy. For these reasons, the Schmertmann calculator will automatically subdivide layers so
that each sub-layer has a thickness of approximately B/10.

References

Schmertmann, J.H. (1970). Static cone to compute static setilement over sand. ASCE Jourmnal of Soil
Mechanics & Foundations Division, 96 (3}, 1011-1043.

Schmertmann, J.H., Hartmann, J.P. and Brown, P.R. (1978). Improved strain influence factor diagrams,
ASCFE Joumal of the Geotechnical Engineering Division, 184 (GT8), 1131-1135.

hitp:/fsmaw rocscience.comisettlecal c/schmerthetp.htmi 34



CALCULATION SHEET

CLIENT: | ADVANCED DISPOSAL SERVICES PRE: | DJR
PROJECT: | SEVEN MILE CREEK FEASIBILITY | CHK: | DKS
REPORT
SUBJECT: | PIPE DIFFERENTIAL SETTLEMENT DATE: | 6/12/19
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SHEET 10 OF 10
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ATTACHMENT 2

Soil Settlement Calculations from 2015 Plan of Operation
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CORNERSTONE

Environmental Group, LLC

CLIENT: | ADVANCED DISPOSAL SERVICES PRE: | BJP 8413 Excelsior Drive, Suite 160

PROJECT: | SEVEN MILE CREEK FEASIBILITY | CHK: | JFF Madison, W1 53717
REPORT 9/9/2014

SUBJECT: | PIPE DIFFERENTIAL SETTLEMENT | DATE: | 8/26/14 (877) 633-5520

PROJECT NO. | 140370 WWW.cornerstoneeg.com

LEACHATE COLLECTION PIPE DIFFERENTIAL SETTLEMENT CALCULATIONS

OBJECTIVE:

Demonstrate that the leachate piping as designed in the approved Plan of Operations will
withstand the potential long-term differential settlement that may be imposed during the waste
filling operations of the landfill with the new vertical expansion. This is intended to comply with
NR 504.06(6)(c). This analysis checks that a minimum slope of 0.5 percent is maintained after
settlement has occurred in all leachate collection pipes exceeding 1,200 feet in length (from the
end of each cleanout to the toe of the opposite slope).

METHODOLOGY:

A minimum of one exploratory soil boring was drilled to determine subsurface conditions as part
of previous landfill permitting conditions. The sampling included split spoon samples with
Standard Penetration Testing at 5 foot intervals and nominally undisturbed Shelby Tube samples
at significant fine-grained layers.

The total settlement of the landfill is a combination of elastic settlement in granular soil (i.e.,
sand and gravel) and primary and secondary consolidation settlement of fine-grained soils (i.e.,
clay or silt). NR 504.06(6) requires consideration of 100 percent of primary consolidation
settlement and a 100-year timeframe to calculate secondary consolidation settlement.

The north-south critical cross section of the worst-case leachate line is noted, that shows both the
greatest overbearing pressure on a pipe point (maximum height of waste) and the least pressure
on the pipe point (lowest height of waste along the primary leachate line). Subsurface conditions
were fairly consistent in the borings, as a result this overbearing differential was deemed the
critical component for determining “worst-case” conditions. This was then evaluated for the
subsurface conditions for a minimum of 100-year time frame to reflect both primary and
secondary settlement.

Similar to the last time this differential settlement calculation was conducted [(Plan Modification
for the Plan of Operations at Seven Mile Creek Landfill, dated August 2011, submitted by Ayres
Associates and calculations are included as an attachment to this calculation to show past
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CORNERSTONE

Environmental Group, LLC

CLIENT: | ADVANCED DISPOSAL SERVICES PRE: | BJP 8413 Excelsior Drive, Suite 160

PROJECT: | SEVEN MILE CREEK FEASIBILITY | CHK: | JFF Madison, W1 53717
REPORT 9/9/2014

SUBJECT: | PIPE DIFFERENTIAL SETTLEMENT | DATE: | 8/26/14 (877) 633-5520

PROJECT NO. | 140370 WWW.cornerstoneeg.com

methodology and results)], the Schmertmann Method was used to calculate elastic settlement of
granular soils due to landfill loading. This method calculates settlement using one-dimensional
elastic modulus of subsurface soil layers and performs a simplified triangular strain distribution.
The soil below the landfill was divided into layers and elastic settlement of each layer was
computed. Subsurface soil layers and types used at the two points evaluated were taken from the
nearest soil boring at each point. A description of the calculation methodology, assumptions, and
results are noted below and in the attachments.

Assumptions
Overbearing conditions:
e The weight of the landfill mass is applied instantaneously
e The loaded area is assumed to be 500 feet by 500 feet to adequately characterized
a large mass of weight impacting the piping over a larger area
e Considerations of pre-existing conditions that would have already applied long-
term loading of subsurface layers was applied. Only the change or addition in
overburden capacity from vertical landfill cross-section was considered in this
analysis.

CALCULATION:
1. Critical cross-section and two critical points that are on that section.

The leachate collection pipe in Phase 12 is most critical because it passes through the points of the
greatest waste thickness difference. These points are labeled “A” (peak load/landfill height) and “B”
northern toe of the liner, on the attached figures.

2. Determine fill (waste) thickness at points A and B

Cross sections showing the leachate piping and soil layers above are noted in the attachments.
These correlate with top of final cover points and base grade points of the leachate trench.
3. Determine the applied pressure of points A and B.
a. Create representative fill profile (noted in attachments).
b. Determine effective stress applied at the top of liner (AKA base grades), where differential
settlement is the concern at points A and B. (noted in attachments). Note that densities
and unit rates in this calculation are consistent with pipe strength calculations performed
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4. Determine in-situ (pre-excavation) pressure at points A and B.

Point A:

Point B:

as part of this vertical expansion Feasibility Report technical calculations performed

elsewhere.

Initial Elevation (see attachment) = 916 MSL
Top of Liner = 898’

Cut Depth = 18’

General Fill = 120 PCF

coa' = 18" x 120 PCF = 2,160 PSF

Initial Elevation (see attachment) = 912 MSL
Top of Liner = 898’

Cut Depth = 14’

General Fill =120 PCF

co8’' = 14" x 120 PCF = 1,680 PSF

5. Determine change in stress at the top of liner elevation between initial site conditions and
future vertical expansion.

Point A

Point A

Applied Pressure = 12,908 PSF (See attachments)

Initial Pressure = 2,160 PSF (Part 4 above)
Change in pressure = 10,748 PSF

Applied Pressure = 4,198 PSF (See attachments)

Initial Pressure = 1,680 PSF (Part 4 above)
Change in pressure = 2,518 PSF
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6. Determine Modulus of Elasticity

Assumptions (based on Das, 2004 Foundation Engineering, Table 5.6 — attached)

Material Modulus of Elasticity (E) PSF
Compacted Clay (stiff clay) 1,400,000
Low end medium dense sand 360,000
High end medium dense sand 576,000
Dense sand 1,008,000
Silty sand 288,000

Note: Primary consolidation of the 4’ thick clay liner will be negligible because of initial compactive
efforts to 90% of modified proctor. Elastic settlement is considered by assigning a modulus of

elasticity.

7. Determine Modulus of Elasticity at Profiles A and B

Point A (subsurface conditions modeled from boring TB-38, water elevation at 876.1, water depth (d) = 36.5

Depth (FT BLS) Material Elasticity (PSF) Boring Depth (Ft)
0-4 Compacted clay 1,440,000 -
4-22 High end med. Dense 576,000 19-41
sand
22-32 Dense sand 1,008,000 41-51
32+ sandstone

Point B (subsurface conditions modeled from boring TB-72, water elevation at 873.6, water depth (d) = 39.0

Depth (FT BLS) Material Elasticity (PSF) Boring Depth (Ft)
0-4 Compacted clay 1,440,000 -
4-34 High end med. Dense 576,000 19-53
sand
34+ Sandstone

8. Determine Settlement of Point A and Point B using Schmertmann Method (Calculations

Attached)

Point A = 1.18 inches
Point B = 0.37 inches
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Differential Settlement Between A and B
1.18-0.37=0. 81 inches
9. Calculate the change in slope due to differential settlement
Horizontal distance between points A and B is 800 feet

Change in slope = (0.81 inches/12 inches/foot) =0.01%
800 feet

CONCLUSION:

The leachate collection trench shall account for 0.01% of differential settlement and still
maintain a 0.5% required minimum slope. Therefore the final design slope for the leachate trench
must be 0.01% + 0.5% = 0.51%.

This is the same slope as noted in the August 2011 Plan Mod to the Plan of Operations (noted in
Appendix B attached) as prepared by Ayres Associates/TRC. Therefore, no further modifications
to design are needed as the existing leachate design meets the intent of this analysis.

REFERENCES:

Schmertmann, J.H (1970). Static cone to compute static settlement over sand. ASCE Journal of
Soil Mechanics and Foundations Division, 96 (3), 1011-1043.

Schmertmann, J.H., Hartmann, J.P. and Brown, P.R. (1978). Improved strain influence factor
diagrams, ASCE Journal of Geotechnical Engineering Division, 104 (GT8), 1131-1135.

Das, Braja M. Principals of Foundation Engineering. 2004
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ATTACHMENTS

CONDITION A AND B FINAL COVER GRADES FIGURE
CONDITION A AND B BASE GRADES FIGURE
CONDITION A AND B INITIAL CONDITIONS FIGURE
CONDTION A - MAX HEIGHT CONDITION CROSS SECTION
CONDITION A - MAX HEIGHT CONDITION LOADING ABOVE BASE GRADE
CONDTION B — LOWEST HEIGHT CONDITION CROSS SECTION
CONDITION B - LOWEST HEIGHT CONDITION LOADING ABOVE BASE GRADE
TB-38 SOIL BORING LOG (CONDITION A)
TB-72 SOIL BORING LOG (CONDITION B)

SCHMERTMANN SETTLEMENT CALCULATION CONDITION A
SCHMERTMANN SETTLEMENT CALCULATION CONDITION B
SCHMERTMANN METHOD DESCRIPTION
Appendix B - Soil Settlement Calculations from August 2011 Plan Modification by Ayres Associates
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DES: BJP
CHK: JFF
Dead Load Calculations - Point A, Max Height Conditions Over Liner on Leachate Line
Seven Mile Creek, Soil Settlement Calculation
Stratum Thickness (ft) Density (pcf) Pressure (psf)
Topsoil 0.50 105 53
Rooting Zone 2.50 120 300
Clay 2.00 130 260
Grading Layer 0.50 125 63
Waste 183.00 65 11,895
Pipe Bedding Material 2.50 135 338
TOTAL 12,908
Waste density = 1,750 Ib/CY
Pipe bedding material is max over liner, worst case loading on liner.
9/12/2014

Page 1 of 2






Client Name: S C Project Name: FEAS I fL—ﬂ.‘T’if “

> CORNERSTONE]
Subject DO/ S £ TTEEMENT Project #:

g#» Environmental Group, LLC §

(Designed By: &\T‘a Date: Q AN %f Checked By:3 F-F  Date: Q-7 / ?’ Sheet No.’ of )

5%

__ ‘ @*55 ‘T‘ﬁ?ﬂSLiL C!@ 5105 |
o 25 RC{}“‘?ML a-mc;@:w&f-

| 2! CLA\{@)SGWC‘F’
= (T = GRAGING L;wg:@ & ;}gﬂdﬁ

"ﬂ O Wﬂ'S"“EQ @5 0@
- Ce'?&OiL’/cr)

WA SH ED

G015 _/—ycgweh e 135 pct

®78 i(yt’hzb(’& SOR V) | LC&C:—IM-(
cotLECTIo  PiPe

ir@‘:) LowEST” He/b_Hj’ coub\ffo/\j -]







Dead Load Calculations - Point B, Min Height Conditions Over Liner on Leachate Line
Seven Mile Creek, Soil Settlement Calculation

Stratum Thickness (ft) Density (pcf) Pressure (psf)

Topsoil 0.50 105 53
Rooting Zone 2.50 120 300
Clay 2.00 130 260
Grading Layer 0.50 125 63

Waste 49.00 65 3,185

Pipe Bedding Material 2.50 135 338

TOTAL 4,198

Waste density = 1,750 Ib/CY

Pipe bedding material is max over liner, worst case loading on liner.
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SCIL BORING LOG INFORMATION

State of Wisconsin
Department of Natural Resources Form 4400-122 -Rey, 5-97
Routg To:  Watershed/Wastewater O Waste Management ™
Remediation/Redevelopment (] Other []
Page 1 of 2
Facility/Project Name License/Permit/Monitoring Number Borning Number
Onyx-Superior Seven Mile Creek Landfill 3097 TB-72
Boring Drilled By (Firm name and name of crew chief) Date Drilling Started Date Drilling Completed Drilling Method
Boart Longyear - M. Mueller 11/12/2002 11/12/2002 4 1/4" HSA
W1 Unique Well No. DNR Well ID No. Common Well Name  [Finai Static Water Level Surfz ation Borehole Diameter
TB-72 873.6 Feet MSL 912.6 Beet MSL 8.0 Inches
Boring Location or Local Grid Ongm (Check if estimated: [] ) R , . mid Location (If applicable)
State Plane S/C/IN Lat. = N E
NE  1/dof SE  1/dofSecion 8, T27 NR8 W Long. : " B502.619 Fect [} § 1401.762 Feet [1 W
Facility ID County County Code  [Civil Town/City/ or Village
618045450 Eau Claire 18 Town of Seymour
Sample Soil Properties
o F - Soil/Rock Description
[ = 3 . .. L
g 3 5 & And Geolagic Origin For = . a
=] ] - Fan
EE: .gugg 0 E Each Major Unit 8 -2 a E E"E‘:n E 2 olS & o - g
— — [
B IR o |Ex32| o |EE|E52E|8 4| S| OF
Z 3|3 Al a o lodBe| m |O&K|[EC|ES[mE| - O
1 24 L Topsoil RS M Alluvium
GS N i i -
B Dark gray brown fine sand with silt
—2
. - 10YR4/2 oM
-4 — .
st %g g C Yellow brown fine sand with silt 10YR5/4 M Allavium
6 L[
11 6
r SM
-8
shp 21 6L Light yellow brown finc sand, some silt M Alluvium
ST L 0| 10YR6/A4
= 14 [
o SP-SM..
I 12
» D L
- o £ oH
. —14 - - .
4 241 7 - Light yellow brown fine sand, some silt F M Allavium
Sl s HAT RO lN& ~
12 16 i
- sp-SM (] ¢ A TJER
:__ ‘\/‘b a
18 Be TP
e
45 41 5T Pale brown fine sand, some silt 10YR6/3 ¥ M Alluvivm
S8 16 10 |-20
15 “H
17+ N
- SP-8SM. -
_—22

1 hereby certify that the information on this form is true and comect to the best of my knowledge.

Signature

:7 M ,/’? ?(!é&ww»;f‘

Firm - Avres Associates

This form is authenized by Chapters 281, 283, 289, 291, 292, 203, 295, and 299, Wis. Stats. Completions of this form is mandatory. Failure to file this form may
result in forfeiture of between $10 and $25,000, or imprsonment for up to one year, depending on the program and conduct involved. Personally identifiable
. information on this form s not intended to be be used for any other purpose. NOTE: See instructions for more information, including where the completed form

should be sent.



State of Wisconsin ‘ SOIL BORING LOG INFORMATION SUPPLEMENT

Department of Natura Resources _ Form 4400-122A Rev. 5-97
‘BocngNumber ~ TB-72 Use only as an attachment to Form 4400-122. Page 2 of 2
Sample Soil Properties
g = o - Soil/Rock Description o
2 S B2 And Geologic Origin Fer & . g
Eéﬁguz = Each Major Unit 212 #EE g%éﬁ-"-’ngo 5
ESIBEl 2| B wlgpl3s 6 |EB|EE|SEIES & & e
2313 @ | 8 > |G AlZE| R |oz|=Z0|l5 3m Bl o &
SGS %g g - Light gray fine sand, some silt 10YR7/2 ik M ' Alluvium
] 192 SP-SM
—28
7 24 110 ¢ Very pale brown fine sand, some silt M Alluvium
SSIN 18 | 12 =30 | 10YR7/3
P SP-SM)
:‘-‘32 i
—34 = . .
8 24 | o £ Light brown gray fine sand, some silt M Afluvium
SSIA 16 ) 13 10YR6/2
21 + g
7 SP-SM.
38
9 241 5 Brown fine sand, some silt 10YRS/3 W Altuvium
ss¥l 11 | 7 [a0
§ ,
9 [ .
L [SP-SM[..
__42 B
- 44 . i
oh) 24| 2 Yellow brown fine sand, some silt W Alluvivm
58 sk 10YR5/4
12 :-‘46
- SP-SM-
—48 :
— 50
11 241 4 Light yellow brown fine sand, some silt, - W Residaal
SSpl 12 g 52 | trace friahle sandstone chips 10YR6/4 i
E b
End of Boring at 53" (elevation = §59.6);
Boring backfiiled with 3/8" bentonite
chips
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8/26/2014 Schmertmanin method

Schmertmann settlement calculator

- Schmertmann method

The Schmertmann method (1970) calculates settlement from layer stiffness data or cone tip bearing
resistances, g, obtained from a Cone Penetration Test (CPT). The method proposed a simplified triangular

strain distribution and calculates the settlement accordingly. A time factor can also be included to account
for time dependent (creep) effects. '

The equation for settlement is:
LAz,
5=CCAPY. 2,
i=1 Esf

Where

4

O-od
2AP

C, = the correction to account for strain relief from excavated soil, 1—

0.4 = effective overburden pressure at bottom of the footing
AP =the netapplied footing pressure (equation}

C; = correction for time-dependent creep,

t=time (years)

E; = one-dimensional elastic modulus of soil layer /
Az;=thickness of soil layer

I,; = the influence factor at the centre of soil layer / as described below.

Influence factors

The influence factor, I, is based on an approximation of strain distributions below the footing. There are two
possible formulations for /,; the original 1970 approximation and the improved 1978 approximation.

1970 formulation

This is described in Schmertmann (1970). The strain influence factor /, increases linearly from zero at the

bottom of the footing to a maximum of 0.6 at a depth of &frac12 B below the footing where B is the footing
width. The strain influence factor then decreases linearly to zero ata depth of 28 below the footing bottom.
This distribution is shown below.

hittp: s racscience.comvsettliecal c/schmerthel p.html 1/4
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Depth balow load

2B

| I
0 03 0.6

Strain Influence factor, 1,

Strain influence factors from Schmertmann (1970)

1978 formulation

This is described in Schmertmann et al (1978). With this method, the peak value for 1, is calculated by

1,=05+01 20

o,

O

Where ,,"is the effective overburden pressure at the depth of /.

‘The depth of I, depends on the shape of the load. For an axisymmetric load (a circle or a square),ly,
occurs at a depth of B/2. For the plane strain case (length of the load is > 10x the width), the £, occurs ata
depth of B. The values for I, (shown in the figure below) are calculated as follows:

Axisymmetric: [, varies linearly from 0.1 at the bottom of the footing to /,, at a depth of B/2. The strain
influence factor then decreases to zero at a depth of 25.

Plane strain: I, varies linearly from 0.2 at the bottom of the footing to /,, at a depth of B. The strain influence
factor then decreases to zero ata depth of 4B.

In the Schmertmann calculator, 1, is calculated using the axisymmetric equations for circle and square loads.
For rectangular loads in which the length is greater than ten times the width, the plane strain approach s
used. For rectangular loads in which the length is less than ten times the width, a linear interpolation
between the axisymmetric and plane strain case is performed, dependent on the length to width ratio.

hitp:/iwwav.rocscience.com/settlecal c/schmerthelp.hind
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28—

Depth below load

Plane strain

4B T T T T 1
0 01 02 03 04 05 06

Strain Influence factor, I,

Strain influence factors from Schmertmann et al. (1978).

Stiffness conversion

The elastic modulus E; can be estimated from the results of a ane Penetration test:

E, =2.0q, (1970 formuiation)

E, =2.5q, (1978 formulation, axisymmetric footing)

E, =3.5q, (1978 formulation, plane strain footing)

where g, is the cone tip bearing resistance. If the 1978 formulation is being used, the value for Eg is

calculated to be between the axisymmetric case and plane strain case if the length of the load is less than
ten times the width.

Subdividing layers
The accuracy of the Schmertmann method improves when the strain profile is sampled more densely. if the
soil profile is fairly homogeneous, it is tedious to specify many layers with the same properties in order to

improve the accuracy. For these reasons, the Schmertmann calculator will automatically subdivide layers so
that each sub-layer has a thickness of approximately B/10.

References

Schmertmann, J.H. (1970). Static cone to compute static setilement over sand. ASCE Jourmnal of Soil
Mechanics & Foundations Division, 96 (3}, 1011-1043.

Schmertmann, J.H., Hartmann, J.P. and Brown, P.R. (1978). Improved strain influence factor diagrams,
ASCFE Joumal of the Geotechnical Engineering Division, 184 (GT8), 1131-1135.
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Soil Settlement Calculations

From August 2011 Plan Moditication to Plan of Operations
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C FRosuits you can refy 3.

744 Heartland Trail
PO Box 8923 (53708)
Madlison, Wl 53717

G08.831.4444 pHone
608.831.3334 mx

www. TRCsolutions.com

June 15, 2011

M. Jeff Ellerd, P.E.

Regional Engineer

Veolia ES Solid Waste Midwest, LLC
1375 - 7th Avenue

Newport, MN 55055

Subject: Veolia ES Seven Mile Creek Landfill, Differential Settlement Calculations

Dear Mr. Ellerd:

As you requested, TRC Environmental Corporation has performed differential settlement
calculations for the base liner of Sector 2 of the Veolia ES Seven Mile Creek Landfill. These
calculations are based on design parameters provided by Veolia ES, including verbal
communications regarding descriptions of on-site soils, in-place waste density, and liner and final
cover configurations; field boring logs prepared by Wisconsin Test Drilling, Inc.; and the following
plan view drawings prepared by Ayers Associates, dated August 2010: Top Peak (Elevation 1094.0),
Proposed Base Grades, and Proposed Modified Subbase Grades With Ground Water Contours.

The results of the attached calculations indicate that a minimum base grade slope within the
leachate collection pipe trench of 0.51% is necessary to meet the NR 504.06(6)(c} requirement that the
minimum slope on all leachate collection pipes and associated pipe trenches at the base of the
landfill shall be designed and constructed to be greater than 0.5% after accounting for primary and
secondary settlement of the subgrade.

If you have questions or concerns regarding these calculations, please contact Doug Genthe at (608)

662-5162. A STy
i \\\\\. }}’)
W2 CONg 2
Sincerely, \»':%;\'68 Vs (g}/g’_
. . R XY
TRC Environmental Corporation s ﬁg
v 5 -
Eﬁ'-.-' Douglas R. 3 ¢ 2
$ i genme 3
St E27604 -
=% Madison, é";? i
P AERS Wi RN
R S
-::.':.1? \ NS .::s
N 2 TP i “
Todd W. Martin Douglas R. Genthe, P.E.
Project Manager Director, Land Based Services

Attachments: Differential Settlement Calculations
1:A\WEMSN A PJT1106680101 10011 L065E001001-001. DDCX
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SETTLEMENT ANALYSIS OF SHALLOW FOUNDATIONS
Schmertmann Method

Date June 14, 2011
Identification Point A
Input Results.
Uniis EEorS)
Shape sq 3Q, Cl, CO, orRE = 10975 Ib/ft*2
B= G00 R/ gella= 1.58 In
L= 500 ft
D= 0ft
Dw= 21 ft
gamma = 120 Ibfit*3
Depth:ta Soil Layer
Top Bollom © - Es i Lepsilon:  straln delta
() i} {ib/ith2) (ft) (%) - {in)
a.e 0.0 _
0.0 1.0- 1440000 0.5 o0t 0.0770 0.0082
1.0 20 1440000 5 , b.103 - 00784  0.0094
2.0 30 1440000 25 . 0405 00790 0.0096
3.0 4.0 1440000 © 3.5 0407 0.0874 -0.0088
4.0 5.0 578000 4.5 0108 0.207%  -8.0249
- .50 8.0 576000 * 5.5 BA 13,2108 0.0263
-16.0 7.0 576000 - BS5 . 0113 02145 -0.0257
ras) 8.0 5780000 - 7.&. 0.115 02182 0.0262
.80 a:0 576000 8,5 ‘0116 0.2218 0.0266
8.0 " 100 576000 L A5 0418 . 0.2256 0.0271
10.0 11.0 576000 10.5 0120 D292 0.0275
11.0 12,0 576000 1.6 042z - 0.2329 . 0.0280
120 13.0 576000 . 12.5 0124 '0.2386 . ,0284
13.0 . 140 576000 .- 135 7 0126  0.2403 . -0.0288
14.0 150 576000 445 - 0,128 . 0.2440  :0.0203
150 16.0- 576000 156:5 0130 02477 0.0297
16.0 17.0 578000 165 p132  p2514 ° 0.0302
17.0 18.0 576000 476 - 0.134 02550 0.0306
18.0 19.0 576000 185 9136 02587 0.0310
19,0 20.0: 576000 18.5 0.138 02624 . 0.0315
'20.0 210 576000 20,5 0.140 0,281 *0.0319
21.0 220 1008000 _ - 215 0.142 * :0.1542 0.0185
22.0: 23.0 1008000 225 0.144  ,1563 0.0188
23.0 24,0 1008000 235 0.145  0.1584 1(.0190
240 25.0 1008000 24.5 0147  0.1605 00183
25.0 26.0 1008000 255 ‘0149 01626 0,0195
26.0 27.00 288000 26,5 01351 10,5764 0.0682
-27.0 28.0 288000 -.27.5 0153  +0.5638 0.0701
28.0 29,0 285000 28.5 0155 - 0.8912 0.0709
29.0 30.0 288000 - 29.5 0,157  :0.5985 0.0718
30,0 31.0 288000 305 0,168 ° 0.6058 0.0727
31.0 32,0 288000 N5 0.161 0,6133 -0.0736
32.0 33.0 288000 25 0163  D,6206 -0.0745
330 34.0 286000 33.5 0.165 :0:5280 0.0754
34.0 35.0 288000 34.5 0.187 0.6354 0.0762
'35.0 36.0 288000 35.5 0169 06428 . 0.0771
36,0 7.0 288000 36.5 0471  0.6501 0,0780
370 .38.0 288000 .37.5 0.173 0.8575 0.0788
38.0 3998 288000 38.5 0.174 05649 0.0798

PACOSTFT
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WISCONSIN TEST DRILLING, inc.

FIELD BORING L0G et 0L
SCHOFTILD, WISCONSIN - b No 1413
FOR __Avres 7 Mile Landfil] Job Mo, o
LOC A TION Eau Claire, Wl Elev. Boring No, _Md-38
GRO_UND While drilling e Thing wfter dritling Start 10u6-88
—;;'-:'ITR Before eusing removal . Deptht 10 waler Unit B804
———=—Af(er casing removal . Depth 10 cuve-in Chief _LE.___
o £ Coting/Prabe e | condr
x5 4E| & | VISUAL FISLD CLASSIFICATION AND REMARKS | waigh ___l_g%f;’_ (il ., || =
u%"‘ z v | JE&E Drep LR gégé Er}‘
- TOPSQIL - Dk.Br‘nG B:jAHD. U/S1Tt sSelsm HSA
- Red to Brown M-F SAND SF =
i W] 017 wal hea
10 1.3 = -
7 Ml 10] 5 710 10—
CN =t - T
1z.5'
—~ Red to Brown M-F SAND, Trace Silt -
= S flsm -
3 W 710 T =
11 LY21f— =
= -
PN A T %
19 10 37"'"" —
TR s T~ 25 25—
18 L 27— =
El Ml 12t17 T 30—
17 | LIz =
~ 33.0! -
=35 Red to Brown M-F SAND, W/S11t & Clay, ]
71 M Pagtin - Trace Gravel, With Sandstone selsmM =
21 L3y ot
al M itoalqg i 1 ¥ e
2 LOA4 pou
i 45.0" e
3| M ]2 Q ” 151 Gray to Brown Silty SAND ST ESS ~
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WISCONSIN TEST DRILLING, nc. FIELD BORING LOG

SCHOFIELD, WISCONSIN

Shest_.. & oqrl

T —————

.0r __Ayres 7 Mile Landfitl 33
LOCATION Eau C.lﬂ'ire, Wi Eley Iioring ND, M"I"’gji_m
Whlle drilling — e Tims after driillng N
GROUND Start J0-5-88 |
Bofors casing rsssoval Dapth to water * MQ_‘W
WATER Alter caslng removal Depth to cavedn Chief LE
Blawr s .: Caslog/Frabe . Bliret wa
, j 3F : YISUAL FIXLD CLAMKIFICATION AND NEMARKE | Wehpht _311401.#" -~ i i 3
j j: a o/ | a1t ﬂ;’: Deap .~ .. & :!J g;‘.
10 '™ bl 8 - -
12 T4 26 ~ HSA
W | 1110 55 65—
10 1 21200+ =
- 58.0" =
—  Brown M-F SAND I
17 | W 1100700 Il koo 50 60—
- 64.0' -
13 1007).1 10 ~ 65 SANDSTONE 65—
- —
=70 705
s E-O-Bc @ 71. 0. ' ]
-~ Well Set @ 69,0 -
e 75 Cement/Bentonite Grouted 38,5¢ 75
=80 80—
=35 85— ]
0 90
1= - —]




i % Smeesl Wisconsin SOIL BORING LOG INFORMATION
A

Depatment of Natural Resowrets Foren 4400-122 Raw, 5-07
Rawe T Wutershed/Wastewnier [ Waste Munagewienl 5
Remedintion/Redevelopment 1) Other [T
Tuge 1 of 2
et Fiy/Project Name TicenseDermitMomianng Nemiscr Tonng Mumber
Oxwx-Superior Seven Mile Creek Landfill 3097 TB-67
Tori 7y Drilled By (Fimm name and nime of crew ¢hich) Dute Drilling Started Trate Deilling Compleied oniiling Mt
3ot Longyear - M. Mueller 1171272002 F1/12/2002 4 114" HS/
W [ hique Well No. DNR Well 1D No. Common Welf Name  [Faan] Stane Water Leve] Surfuee Klevarion Borchole Dismeter
TR-G7 875.2 Feel MSL 510.2 Feel MSL. 8.0 Inches
Ponri Location or Lecal Grid Ongin (Check if estimated: [ 7) . \ . [xeul Gerid Locolion (11 sppleenblel
SintePime s/c/m Lat, ™ [P
NE  1dof SE IMofScction §  T27 NMRE W | Lomg .. ' ® 13305.36 Fect [ 8§ 1309.787 Feat (J W
Facility {D Counly Counly Code  [Clvit Town/City? or Villuge
618045450 Eay Claire 18 Town of Seymour
Saxmple Soil Propetiies
85 n % Soilftuck Description o
2 gj E And Gealogic Origin For 2
48| 2 e s b El o ﬁ g fir) ]
k] & = 8 O 2 Erch Major Unit E Al i gEleald ~
colEE Bl o |Felz B 5 |FE|852E 94 8 B
ZEI88 &8 SIESIEA 8 |SE[2S|55RE & % g
] 4 - Topsoil LRI Alluviam
G5 N ;
! C " Yellow brown fine sand, some sill !
—2 | 10YR5/4 .
—4 - s .
2ff% | 3k Light yellow brown silt with fine sand sM | | M Allnviusi
s 3 E ploYReA JTWLLTT
I3 —6 |\6" Brown silt witli clay lense at 5' /
C Light yellow brown sill with fine sand
N 10YRE/M4 Su
-8
384 24 4 T Yellow brown silt with fine sand 10YRS/4 | sm M : Allvium
S8 24 9 =10 T = . 3 L
9 ~2" brown silt with clay lense at 10 /
1o L Yellow brown silt with fme sand 10YR5/4
12 SM
- 14 e ;
845 %3 154 F Pale brown silt with fine sand 10YR6/3 M Alluvium
26 L »
27
N §M
N
18
3 | 9 r Pale brown fine sand, some silt 10YR6/3 M Alluvium
58 18 12 20
0t
38
C 5P-SM
—22
— 24
1 hicreby centify that the informaltion on this form is true and correet to the best of my knowledge.
Signatwre - =~ i ) e Finn Ayres Associales Tel
7//7/4"’ '/S / L Ater v atm™ Fax.

This form is authorized by Chapters 281, 283, 289, 291, 202, 293, 295, and 299, Wis. Stats, Completions of this (orm {s mandatory. Failure o file this form may
resull in forfeiture of between 510 and $25,000, or imprisonnient for up to one year, depending on the program and conduet fnvelved. Personally identifiable
information on this form is not intended to be be used for any other purpose. NOTE: Seeinstructions for more information, ineluding where $he completed form
should be sent., ’



Sinte < Wisconsin SOIL BORING LOG INFORMATION SUPPLEMEMNT

Depaarment of Natural Resouces Fomt 4400-122A Rew, 567
BoriragNumber  TB-07 s only as i attschment (o Form 4460-122, _ Page 2 of 2
Saraple : Sail Properties
- N Soil/fock Deseripilen
BEl 9| ¥ e g
5, 5‘_;-§ %‘ . "',._‘. And Geologie Origin for '--# 5 v B
[ Lot " H tn R J
‘Q!-,:, é’g 2 Encilt Major Unit O E‘ . E»" 5 § 3 g
FRER IR ' 2 |83 g & E .ﬁg & 5
5818 214 _ i) B Sal2dlad|a A &
& w1 5 | Palebrown fine sand, some silt 10YRG6/3 . M Alluvinm
0 :26 11
“ r SP-51)
28
Tha 241 9 ¢ Very pale brown fine sand, some silt M Alluvim
S5 At 16 ig’ —30 | 10YR7/3
30
E‘ " S P-5M
8 u |13 Pale brown fine sand, some silt 10YR6/3 : W Alluvium
ssiY| 15| 6] X .
30 L
36 [—36
r SP.SM
3
9 ¥ 3 Light yellow brown fine sand, some silt, | w Alliviuy
SSINL B LD 40 | Title medium sand 10YR6/4 :
14 L .
» SP-SM
:"42
10k 4| 9 _;44 | Light yellow brown fine sand, some silt, ' 4 w |Rasidual
S M TE trace friable sandstons chips 10YR6/4
i 14 46
—48
il 2 30 Pale brown fine sand, some silt, frace w Residual
S5 16 g {790 | poorly cemented sandstone chips
13 C 10YR6/3
52
|, s .
20 241 4 & > Pale brown fine sand, some silt, trace W Residual
Sy I E coarse sand 10YR6/3
15 ~56
End of Boring at 56' {elevation = 854.2);
Boring backfilled with 3/8" bentonite
chips




SOIL BORING LOG: TB - 67
Paga 1 of 2

midwest engineering services, inc.
project:  7-Mile Creak Landfll Projost No:  A-15213

Location: Eat Claite, Wisconsin Delll Dater  March 3, 2011
Drillgd by:  JB

DEPTHIEL, VISUAL SOIL CLASSIFICATION SAMPILIE N ap Qu MG REMARIS
{faot) GROUND SURFAGCE SLEVATION: 0404 NO. (bpfy (st § lsn | (%

L 9004 | N

2 7 1004 .

3] sora ] R

+ ] 2054 ] i

5_ 7 9054 —_

s ] 9014} _

7 ] 2034 7} .

5 _] 2024 _] i

$.d 9D pled withool sampling i
10__" ¢00.4 1

1 _] 194 _] .—j

1z 4] N

13 _] L X i

1", ] a4 _"] i

15_ 7 sesd ] e

15 ] LEIR |

i a3 ] i

1 _] w24 |

19_] 1914 _] ]

207 8504 _

21 _ ] (U ]

2 ) i |

n ] w4 _7] |

24 164} i

¥ 84854 __ -

2 ] mE |

27 1 s ] N

] azd_"] R

F 814 _] i

30__ 1 8804_7 m

a7 o4 _| |

3z _]] e R

3, e |

o 181" N

3 __ 1 o758 ‘ |

3] ] i

a7 _] ms_ i

37 s2_T] i

w_7| m_7] |

do 870 __ | _

&7 159 | 4
L. 42 T 170

[ WATER LEVEL ORSERVATIONS: ADDITIONAL COMMENTS:
Dunng diiling:  61x feet (EL, B5B.4%) {r} -No groundwater obsarved In borehole upon

Upon complelion:  None Observed complelian,

Ocpth/Delay:  N/A
Caved al:  46.5¢ lest (EL 873.9%)

Note: Linos of sicatification rapresent an agpraximate boundary belween soil iypes, Variations nay cecur belwaen sampling Intervals and’er boring locations.
Teansilions may also be gracual. Dashed linas are indicative of polentially erratic ar unknevin iransiltons, such as fill-le-nalural soll zone Iransllions,




midwest engineering services, inc.

Project: 7-Mile Creek Landfilt

Projoct No.:

4-13213

SOIL BORING LOG: TB - 67
Page 2 of 2

Location: Eau Clairs, Wisconsin Drill Date:  March 2, 2011
Driled byt  JB
DEPTHIEL. VISUAL SOH. CLASSIFICATION SAMPLE N Qp Que ME | arks
(feet) GROUND SURFACE ELEVATION: $10.4 NO, {bpf} {tat) {sf} (%)

s ] 62 _] -

a7 4} o

&7 8654 _] Drllled without sampling i

a7 5447 o
47__ 7 0634 1 .

a7 s62.4_"| .

4 awt4 ] .

0] €a0.4 ] !

3,7 #5947 r
52 1 8584 7 185 3 15 —

7] 851 A

s} 854 ] -

55 _:| 8554 ] ",

w 4 e 2.88 23 18 -
§7___ 1 8834 7 . —

o I Light brown SAND, occasional sandslena fragrents, trace siit, wat

5 : asu: (Possible weaiherad sandsione) :

¢ w504 _"] {SP) |

51 _] 8494 _"] 3-55 2 18 -
62___ 7 68434_ 7 -

0] 8474 ] N

el ags | o

6 845.4_ | .

&6 _] Bita_] 4-85 20 17 .
67___ 7] 8434 __T] _

60 _] 8424 _] o

6 _] Bd14_] o

70 7] 8504 | -

n_J a4 _] 5.5 38 20 N
72 1 Big4 ]

ny ] END OF BORING @ 724 FEET -

% B354 _|

75 _] 8354 :]

2% _"] 8364 | N
77 83%4__7] o

m L2 -

17 LT 4

w_"] 8304 ] B
#__ 1 s J

52 ] son "]

WATER LEVEL CBSERVATIONS: ADDITICNAL COMMENTS:
During driling: 54+ feet (EL 869.43) T} -No groundwater observed in borahole upon
Upon complelion;  None Observed compietion.
DepituDelay:  N/A
Coved at: 36,53 [eet (EL 873.98)

Hote: Lines of strafilicallon represent an approximate boundary betwaen soil typas, Varfalions may occw between sampling intervals andfor boting localions.

Transitions may also be gracual. Dashed lines are indicative of polentially erratic or unknowa teansitfons, such as fil-to-natural soil zone transltlonas.



Sttsed Wisconsin SO BETHENG O ENIEFRERTATION

Nepr erse it of Nahnal Resowrees P At 127 frrae oug
e . Wity ched/Waneester || Wae Rbmgresen P9
Remedmuonliedeselapsaen | et |
Fuge 1w
Fcehweil'rojeet Mame o e A eprhdeninering N lii]]Tn]i:-l:jlliiﬂnr-: TR
U - Superiar Seven Mile Creek Land 11 X007 -
Tuarsryy 12 abbed By (Firm name snd nanie of erew eluel) Tinee Tivdtmg banteer o {Than Taidlng € anplered Tty Ml
Hesard Longyear ~ M, Mueller FHA 220070 PHI 000 d LIS,
Wit Ingue Well No, DI Wl 11 Ne. Cotmon Well Mame [Fmd Sume Waten Teee) fan fiee e vphion o el Timmeto
1T R73.6 ees MK 1.6 Feet MS] 8.0 Inchen
Paneap L.ocation o Loaal Gid Origin {Clieet 1Festamateds ] ) ) . _ APl G T nitoss (10 npplicalile)
Stk Mane RICIN bt L0 o 61 W (5
NI (o SE 1Mol Seion &, TAT NN W Lo o ot o B A0 b (K A0 07 o L v
TFacalr 1y §1) Coumy Cannty Code vl TonendCinyd on Villape
61 K045450 Lau Claire 1K Town of Reymotn
Sarle Suil Propestics
w Bl 4 5 Soilteck f)r..nmimn o
® ol 5 1 Al Gealogie: Qripin Fot = . "
BRI EL G| E X L gl o | Hale i i
i Al B ©Q ~ Each Major Uiy M T T S B o R & . 5
I - I S b Bolesis 85w g E & i
AV 16 = 1 wil xd IR PRl G R sl 4 R
?1£ B m C':IJ R E A S lf.r i | e L‘.s o) | e .‘L) . & S
I 24 - Topsail e ¥ Alevim
G - _ S —
' -, Dark pray brown fine sand with silt
el 5
- 10YR4/2 | G
(.4 —
ng ig g - Yellow brown fine sand with silt 10YR5/4 i Allwvumn
L1} K 6 :
- 13 -6
N Sh
-8
3 24 | 6 Light yellow brown fine sand, some silt i Alhivium
SIS E'® | 10YRGM4
Mt SP-S
12 i
- I
— 14 ; : .
4 241 7 F Light yellow brown fine sand, some silt M Alluvinm
S EE 10YR6/4
' 12 16
: SP-SiM
18
5pg 24 | 5 [ Pale brown fine sand, some silt 10YR6/3 M Aluvium
85 6 10 1—2¢
15 ¢
T SP-SM
22 -
—24

I hereby centify that the mformation on this form is true end correct to the best of my knowledge.

Signature Firm :
77:, 2rs W /7;7 s Ayres Associates

This form is authorized by Chapters 281, 283, 289, 291, 292, 293, 295, and 299, Wis. Slats. Completions of this form is mandatory, Feflure w file this form may
result in forfeiture of between $10 and 525,000, or imprisonment for up to one year, depending on the program and canduct involved. Personally identifiable
fnformation on this form is not intended (o be be used for any other purpose. NOTE: See inswuctions for more information, including where the completed form
shoutd be senl.




St &) Wisconsin SO BOMING FAKINFORMATION SO P MEN
L] Dieprrtment of Naunal Resonnees Lot 4400 1224 Mer "ti

20
. /A

gt Numbe TBT.). Ul anly e an sitachaend e oo G400 120 TPIT R B
_ sample sl opertien o
o :%: . . Soilflloc: Descrgpiu .
gl B i And Ciralogae Origan b ) ¢
P DR -1 G Vel Jasror U P Ll [Bafl o i :
Rl E A = el Major Uni B g | e Yol 1! Ir LT R b
fwig gl 2| & ' wo R wlT o o | EpR ek S &k
sEld& @] A o G SES B GanSlaa|a X w1 §E
B f;l f, - Light pray fine sand, sonw silt 10YR7/2 M Alluvnny;
a I S8 L
17 [
" 19 20 4
- i S
28
T 2 | 0 Very pale rown fine sand, some il B Wi Adluvian
SN T8 130 10YR Y3 :
g 1w FE .
2 31 51
e 34 oo :
& 49 9 F Light brown gray fine sand, some sil( i Allavium
S BE 16YRG/2
27 36
N 3PSy
—38
- - . ¥
9 4 5L Brown fine sand, some stit 10YRS/3 w Allwenne
B 11 7 |40
& I
9 [
-~
t-—-él 3PS
— 5 [ — :
10 24 Zr Yellow brown fine sand, some silt w Al
58 s F 10YRS/4
12 46
}-48 FP-SM
50
it ?g g C Light yellow brown fine sand, some silt, w |[Residual
55 e [752 | trace friable sandstone chips 10YR6/4 '
5
End. of Boring at 53' (elevation = 859.6);
Boaring backfilled with 3/8" bentanite
chips




Szl of VWionsin SO HORING A INECRBERTA Y 1€

=t en of Nitinad Resomeer, Vi debUId 128 tre s % i
g o, WaleshrdMNWWnarwae [ ] \Wirske Mabsprinren [
ReweditonAtedevehpenr | Dther |
Fepr V0
Fav abey/Projeet Nanie Dieenae Arrmmadiionitonng Ninmbe Tawing Hmbe T e
s -Biperior Seven Mile Creek Tand(il LY, It
How o Drrilled By (Fiem minne aned nause of ¢yew cliel) ’ Prate Vhdlmg Sned e D3t € esnippliged Tniiim,-'];'a‘;.ﬂf
foart Longyear - M, Mucller VI ALD0 L171:472081 — A LA S
W Lhipoe Well No. TN Well 113 W, Cranmon Well Moo ol Sintie Wk v Rutinec Flevaon o ehale Tanineten
TH-62 8104 Feel i) Q1454 Feet hs? 0 Bl
Hory vy Lakation or Loeal Grig Origin {Cheek il wadmated: [, ] ) ) . |Feeal Gt Towation (O applic i)
Sl ¢ Plane SN T . Cene ey l’,‘; M D.]
NW_ lof SE 1MofScetion 8§, T27 NRE w Lonp. o et 290AR Feet % ws23 bew )
Faer e 110 Camty Coudy Code [€ vl Town/d 1yt Villpe
01 KO4.5450 Lau Claire 18 Tawn of Seynunn .
sunple ammy 01 Propertics
< g u 3 Soilfock Deseripiion .
2 ] f;,; n And Gealogie Oiginy Fu & ) "
- - =] 3 T N o [
%;E" E);.g’ e Eneh Major Ui O 18 ig E’ E ::-. ;E{ £ :?-E el H
r'., & 6 & 7 o MmE m’ [ .. i'.i -‘-c’-; @ :-'( u & f-'_l' é—
281828 & | & b (ESES|E [SalZSSaldE L] g8
! 24 N "\ Lopsoil ) T M Aloviom
G - Darlk yellow Groven silf wiih Tine sand
~ i
-2 10YR4/4 S
— 4 s
s{: %’é g - Yellow brown sit with fine sand 10Y R5/4 M Alluvinn
' x n
- 16 6
C 5M
8
3 24 | 4 ¢ Yellow brown fine sand, some sill M Athivium
SN TP 14 e 10YRSM
y 15 L
- NP
s X
- 14 i
4 241 5 | Yellow brown fine sand, some silt M 50 [Alwaan
Sk 10YR5/8
23 16
& f]“-SM
18
5 241 1 r Light yellow brown fine sand, some sijt M Alluvium
SSUAL 1B 23 20 ) 10YREM
By BP-Sivi
:"'22 S
— — 24 -

I hereby cextify that the information on this form is true and correct to the best of my knowiedge.

Signature = L

7
’7[/&7'?:.‘/ oL R T Tl

Firm Ayres Associates

This fom is a‘uthorized by Chapters 281, 283, 289, 291, 292, 263, 295, and 209, Wis. Stats. Completions of this form is mandatory, Failure o file this form may
resuli in [orfeiture ol between £10 and 525,000, or imprisonment for up to one year, depending on the program and conduet involved, Personally identifiable
inforrmation on this form s not intended to be be used for any other purpese. NOTE: See instructions for more information, including where the compieted farm
should be sent,



SMabe of Wisconsin SO HORIENG TS TNFORRTA TN S UL T F R b D

l,, Hepaertnuent of Nittual Resonrees, Pivten A0 To0A Rev % by
Butiny WMol TH-6 Z Vot only e mie sine e g 1 l'mm‘-l:lli‘l‘l I_..":‘“ . - __“___._._“__,_,,_._,_,_}_'_'.'.!'.'...._:..‘.... o ! o
) Sanple [ Seal Propettie:.
) - -'6—1:5'-—5 u 5 Lenflan i Dhencnptic v
oy 5 th, Atk Gieologa Ongan [ o i . ] .
LTS E il Mtagest Ll o i TR IR - i
S Bl I et e O PR 1 B I 0 T St (L ,
LN BE B R o et B DR R #ON o B
r" Cl3Z] & A R T Y B N R T M O O
b y 24 7} - Lipht yedlow brown e sund, some silt b Allirvun
i | 20 I (Y
! % | N 10Y Rovd
3 ~ Al
3t : oy
- 28
i j %g ; ,J; - Pale brown Nine saxl, some sSHTOVRGA 7 s | W Alluviug
i —30 - — BSOSty I
) ' 45 | Lipht pray friable weathered smdsione
5042 10YR7/2
32
s (2 o 1504 5_"4 Light pray frinble weathered sandstone T h Kesaduul
R - JOYR7/2
— 30
38
Y - ! = ¥ w Keticluidl
w12 | 45 Lighi friable weathered sandsione exinel uai
58 [21 § 5042 40 | § O%rR%y
42
_ iy . '
0l 6 1504 - 4 Light gray fiiable weathered sandstone w Residuai
88 3 - 10YR7/2
=46
48
H B 6 [soaf Light gray friable weathered sandstone w Residwaf
5514 50 | 10YR7/2
52
< 54 | — - .
& o6 504t Light brown gray frizble weatlered W Residua)
513 X sandstone 10YR6/2
— 56
End of Boring at 56' (elevation = 859.4);
Boring backfilled with 3/8" bentonite
- chips
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a9 DEPARTMENT OF NATURAL RESOURCES

(p) Measures shall be proposed to prevent accidental dls-
charges at the leachate loadout station from entering groundwater
or surface water, Unless an aitemnate mathod is approved by the
department, the leachate loading station shel! be paved-with-a con-
crete or asphalt pad and sloped to a cateh basin to direct all spllls
back [nto the Jeachate holding tank,

{g) All manholes and enclosed structures for leaclate and pas
cantrol systems shall be desiged to allow for proper venting and
acesay control.  For landfills designed with aciive gas recovery
systems, these devices shall be designed to minimize air intrusion
into the Jandfill

() All cimtrol systems such as pumps, velves and neters shall
be designed to be operated from the ground surface.

(&) All leachate and groumdwater collection systems shail be
designed to aceurately monitor the volume of liguid removed by
the system.

() A minimum one foat thick granntar drainage blanket shall
be plzced on $op of the geamembrans component of & composite
tiner and-on top of the clay component of a clay iiner. For compos-
ite Hined landfills, if the drainage blanket contains gravel greater
than 1/4 ipch, then a nonwaven geotextile shall be installed below
the drainage blankat. The geotexille shall haye a rinimum weight
of 12 ozfyd® and shall be certified to be needie—free, The gramulor
drainage blanket shall contain 1o more than 5% matedal by
weight which passes the number 200 sieve.

(tm) Lerchate collection blankets shall have a minimum
bydiaulic conductivity of 1 crafsec for any site that accepts any
amourtt of municipal solid waste and 1x1072 cmy/sec for landfills
which do not.acce%t municipal solid waste. The gradation of the
granlar drainage blanket and associated hydranlic conductivity
shall bo seleeted to maintain the maximum-head in the dain within
the drain fhicknass.

(u) All majorhorizontal clay lined phases above the saturated
zone shall be designed with z colleetion basin Iysimeler to monitor
{he unsatorated zone except for composite lined landfills.

(6) ADDITIONAL REQUIREMENIS FOR LANDFILLS WITH
EXTENDRD COLLECTSONLINES, () Landfills shall meet the require-
ments of pass. (b) to () where thoy will accept municipal solid
wastz nnd contain leachate coliection lines that exceed 1,200 feet
from the end of each cleanout to the toe of the opposite slope,
Where the requirements of this subsection differ from other
Eequlrements of this chapier, these requirements shall take prece-

ence, )

(b) 'The maximum length of leachate collection lines from the
access- point at one end 1o the toe of the opposite slope may not-

exceed 2,000 feef,

(c) The minimusd 5lope on all leschate collection pipes and
associnted pipe trenches 7t the base of the Tandfil! shall be
desigmad snd construnted Lo be'0.5% after accounting for primary
and secoridary seiflement of the subgrade. The: minimim design .
stope shall be selected following computation of 140% of the pri-
mary ‘consolidation sattiement and the secondary consolidation
settlement of the compressible materlals beneath the facility,
which ingludes, as applicable, In-situ soll, edded geologic mate-
rial, structaral fill material, and compacizd clay liner. Secondary

[

settlement shall bo calenlated wsing & 100-yenr time frame.

(d) Pipe bedding materinl shall be composed of coarse, Tni-
form gravel with 2 hydraulic conductivity that ig greater than or
equal o the hydraulic conductivity of tho leachate callection blan-
ket specified fn 5. NI 504,06 (5) (troi), in addition to meeting the
ather vequirernents of s, NR 504.06 (3) (¢).

(¢) The maximum anticipated construction, operetion -and
post~closnre overburden loads over the leachate coliection piping
shall be ealeulaled and utilized in selecting the pipe material and
wall thickness, based on 6~incl pipe dinmeter mnd an appropriate
in~fle)d consolidated density.

NR 502..07

{f) All components of the leachate collection systern ahall
incorporaie all of the following design features:

1. Sweep bends at all changes of alignment, using & mindmum
radius of 10 pipe diameters, consisting of prefabricated PVC
sweep bends oremooth pipe berds or prefabriéated sweep burds
for HOPE or other pipe materinls.

_2. Pipe alignmenta Wal minimize horizontel and vesrtical
alignment chariges Tor the entlye lenchaté collection pipé length.

3, Bllmination or Jxﬁnﬁ:ﬁzaﬁon of obstructions or attifagis ur
construction which impose drag on pipe ¢ledning jelter howse or
nozzles.

(7) CoMpOSTFE-LIVED LANDILLS USNG GCLs. Use of GCLs
in constmetion of a camposite ner may not be used except n
landiills whiclr do not aceept municipal solid waste, unless the
GCL.Is used as a pad fof the uppar surface of the 4 foot clay com-
ponent of & compoaite Uner for a mumicipal salid waste landfll,
"The GCL and soil bavrier Iayer components of a bamier syatem
shall meet all of the following requirements:

(n) The hydraukic performance of the GCL- shall be assessd
by the use of compatibility testing, The testing protocol shall be
provided to the department-for review and conéiwrence prior to the
initlatlon of compatioility testing. ‘The compatibility testing shall
utilize pereolation fluids that simulnte the leachate that will be
produced by the Jandfiil.

(b) The GCL shall meet (he speclfications of 3. NR 504.07 (4)
() 1.t0 11,

{c) The GCL shall be undeslain by a soll baxer Tayer thet is
a minimum of 2 feat thick and that meets the specifications of 5.
NR 504.07 (4) {a) 12.t0 17,

History: Cr.Register, Jouary, 1988, No, 383, eff,.2-6-88; 2 snd rect, Regltler,
Tune, 1890, No.486, off, 7156 noe.{5) (o) fmd.{t), Register, August, 1957, Mo, 500,
CRO4-077: cz (5) (dm), (dm), G} 4, 5., Gm)amd (6), oan. £5) (d), (e}, 2nd () Register
‘Novenber 2005 No, 599, eff, 12-~1-0%; CR-05-020: or. (7) RegislerJanuary 2006 No,
601, &ff. 2-1-06; comection made unders, 1393 (2m) (6) 1., Stals,, Reglster Jpaun
ﬂﬂgiﬁm 0&?1: CR 06~026; any. {5) () md {¢), Reglater DecemberZ006 No. 612,

NR 60407 Minimum design and construction erite.
rla-for final cover systemis. (1) OmorAL. (5) All final cover
systems shall be designed to minimize laachate generation by lim-
iting fhe amount of porcolaticn through the cap system, reduce
Jandfl! maintenance by -stabilizing the final surface through
design of compatible slopes and establishment of vegetation,
-aceount for differential sertlement and other stresses an'the cap-
ping layer, minimize the elimatic eéffects of freeze—thaw and des-
iceation on the clay capping layer of'the final cover systen, and
provida removal of leachate and venting of gas from those land-
fills which accept wastes with a high moisture content or which
rendily biodegrade. :

() Al new landfllls and expansions of existing Jandfills shall
be designed with n final cover system mestng the requirements
in subs. (2) to (9) unless it is established to the satisfaction of the
department that portions of the final cover system até not needed
bnsed on the proposed waste types and the proposed design, The
geomembrane component in sub. (5) does not apply fo landfills
designed exclusively for the disposal of high volume indhstrlal
waste, or to other landfills which are not designed to accept
municipel solid waste unless the landfill is composite lined.

(©) Any phases of an existing landflll which have been
designed and constructed with a composite liner stiall be designed
and constructed with a final cover system migeting the require-
ments in subs, (2) to (9), except that the requitement for the peo-
membrane layer in sub, ((5) does not apply to composite lined
phases of existing landfills which have completed final cover
placement by Tuly 1, 1996.

(d} LandFtls which accept papermill sludges or other indus-
trial solid wastes with bigh water eontents and low strength may
propose altemate final cover systems if the strength of the wnste

Replster Desember 2006 Mo, 62
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8.11 Range of Material Paramaters for Computing Elastic Settlement 223

Table 5.6 Elastic Parameters of Various Soils

Modulus of elasticity, £,

Type of soil MN/m? h/in? Poisson’s ratio,
Loose sand 10.5-24.0 [500-3500 0.20-0.40
Medium dense sand 17.25-27.60 2500—4000 0.25-0.40
Dense sand 34,50-55.20 50008000 0.30-045
Silty sand 10.35-17.25 1500-2500 0.20-0.40
Sand and gravel 69.00-172.30 10,000-25,000 0.15-0.35
Soft clay 4,1-20.7 6(0-3000

Medium clay 20.7-41.4 3000-6000 0.20-0.50
Stiff clay 41.4-96.6 6000—14,000

istic assumptions have to be made. Table 5.6 shows the approximate ranges of the
elastic parameters for various soils,

Several investigators have correlated the values of the modulus of elasticity, £,,
with the field standard penetration number, Ny, and the cone penetration resistance,
.. Mitchell and Gardner (1975) compiled a list of these correlations. Schmertmann
(1970) indicated that the modulus of elasticity of sand may be given by

% = 8Ny (5.55)

where Ny, = standard penetration resistance (see Chapter 2)
7. = atmospheric pressure = 100 kN/m?(=2000 [b/f?)

Similarly,
E, =29, (5.56)
where ¢, = static cone penetration resistance

Schmertmann and Hartman (1978) further suggested that the following coire-
}ations may be used with the strain influence factors described in Section 5.9:

E,=125q, (forsquareand circular foundations) (5.57)
and
E. =3.5q, (for strip foundations) (5.58)

[Mote: Any consistent set of units may be used in Eqs. (5.56)-(5.58}.]
The modulus of elasticity of normally consolidated clays may be estimated as

E. = 250c, to 500c, (5.59)
and for overconsolidated clays as
E, == 750¢, to 1000, (5.60)

where ¢, = undrained cohesion of clay soil
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APPENDIX T-3
GEOTECHNICAL AND STABILITY EVALUATION

The geotechnical and stability evaluation for the proposed Sector 2 Northeast Expansion
has been performed in accordance with Wisconsin Department of Natural Resources
Chapter NR 514.07 (1)(b) and (8)(b). Settlement calculations were prepared for the
proposed expansion and included in Appendix T-2. This evaluation pertains to the
geotechnical and stability evaluation of the foundation, liner system and final cover of the
proposed expansion. The NR 514.07 (1)(b) regulation requires, “a safety factor of at least 1.3
is used to assess stability.”

No changes have been made to the design of the foundation, liner system or final cap
components included in the 2015 Plan of Operation for the Sector 2 Vertical Expansion,
therefore the stability analyses for the new proposed Sector 2 Northeast Expansion only
address the stability of the foundation and liner system of the expansion area. The previous
final cap stability analysis is applicable for this proposed northeast expansion and can be
found in Sections 1.5 and 1.6 of Appendix F.3 of this Appendix T-3a.

The structural integrity of the site foundation and liner system are discussed in Sections 1.1
- 1.3 while the slope stability of the subbase and liner system are discussed in Section 1.4.
Specifications for design of materials are discussed in Section 1.5.

1.1 Structural Integrity of the Site

The existing site for the proposed expansion is physically stable based upon investigations
summarized in Section 7.1.9.

No man-made sub-surface features, such as underground mines, sinkholes, unstable areas,
etc. exist within the existing site area, nor does research into existing records show the
presence of such features.

The site is not located in a seismic zone per Section 7.1.7

1.2 Structural Integrity of the Foundation

The foundation of the landfill below the expansion area consists of approximately ten to
thirty feet of sandy in-situ soil above weathered bedrock. The excavation of future cells will
remove much of the soil and all the way to bedrock in some locations. Above the in-situ
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soil, a prepared subgrade surface and liner system is constructed and certified in
accordance with the Construction Quality Assurance Plan (CQA Plan).

The perimeter berm is constructed using structural fill soil in accordance with the
placement specifications listed in the CQA Plan. These specifications include requirements
for maximum lift thickness, minimum compaction density and testing to assure the
required density has been achieved.

1.3  Structural Integrity of the Liner Components and Liner System
The liner components consist of the following from top to bottom:

e 12-inches of Granular Drainage Layer

e 12 0z/sy Nonwoven Geotextile

e 60 mil HDPE Geomembrane (smooth on floor of Phases 1 through 10; textured
elsewhere)

e 4-foot of Clay Soil Liner

Specifications for these materials have been developed and are included in the CQA Plan to
promote the structural integrity of these components and the liner system. The
specifications include material properties, shear strength testing, construction requirements
and testing. Construction quality assurance procedures and testing, which are utilized to
evaluate whether materials meet the required specifications and are constructed to the
appropriate requirements, are included in the CQA Plan which shall be included the Plan of
Operations.

1.4 Slope Stability Analyses

The following slope stability analyses were conducted as part of this evaluation.
e Foundation
e Liner System

The foundation slope stability was evaluated as a global cross section condition considering
failure occurring through the perimeter berm, subbase soil and waste. The foundation

stability analyses were performed by comparing existing geologic sections, existing surface,
and proposed subgrade plan to determine the extent of soil. Below the proposed subgrade,
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the soil thickness is zero to 10 feet. In much of the area, the subgrade lies on or within
weathered bedrock.

1.5.1 Selection of Cross Sections for Slope Stability Evaluation

The most critical cross section locations for the proposed expansion were selected for slope
stability evaluation. Two cross section locations were selected at the locations shown in
Figure T-1, one North-South cross section, and one East-West cross section. The East-West
cross section was evaluated for final build-out conditions and an interim build-out
condition as described below.

North-South cross section # 1 located at E 1645220 was selected as the critical cross section
for the liner system under final build-out conditions due to the small perimeter berm
combined with a liner slope in the direction of potential liner failure.

East-West cross section #2 located at N 367720 was selected as the critical cross section for
the foundation and liner system under final build-out conditions and for interim
conditions. This location is where the maximum interim 3:1 waste slope height will
potentially be located in the event that only the west side of the expansion (Phase 14A) is
constructed and filled.

1.5.2 Material Properties

The material properties used for the slope stability analyses of the Sector 2 Northeast
Expansion were the same as used for the Stability Analysis in the 2015 Plan of Operation for
the Sector 2 Vertical Expansion. The properties are described in the following narrative and
additional documentation is provided in the 2015 stability analysis in Appendix T-3a. In the

“ _rm
C

following paragraphs, when describing the shear strength of materials, the letter “c” refers

to cohesive strength and ¢ refers to the friction angle.

1. Waste unit weight - a unit weight of 90 1b/ft3 was used based on typical waste
density for the facility.

2. Waste strength - the waste strength developed by Eid in Municipal Solid Waste
Slope Failure: Waste and Foundation Soil Properties, ASCE Journal of Geotechnical
and Geoenvironmental Engineering (2000) was used with a ¢ =300 psf, ¢ = 33°. An
interim waste slope of 3:1 up to the proposed vertical expansion top of waste grades
was assumed for the interim slope stability analyses. Other slope stability analyses
were evaluated for the proposed final grades.
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3. Perimeter berm unit weight - a soil unit weight of 125 Ib/ft® based on the typical
density of compacted soil.

4. The insitu soil was assumed to have a unit weight of 125 1b/{t3 and a conservative
shear strength of c = 0 psf, ¢ = 30° based on suggested values for loose clayey sand
with blow counts in the range of 10 per Table 5.3 of Soil Strength and Slope Stability,
J. Michael Duncan and Stephen G. Wright, 2005 (see Appendix T-3a).

5. Liner strength final conditions - a liner shear strength of c = 0 psf, ¢ =11° was
assumed for the nonwoven geotextile / smooth 60 mil HDPE geomembrane
interface, which is the most critical interface of the existing Phase 3 liner
components, based on review of the Direct Shear Database of Geosynthetic-to-
Geosynthetic and Geosynthetic-to-Soil Interfaces GRI Report #30, by George R.
Koerner and Dhani Narejo, dated June 2005 (see Appendix T-3a).

6. Liner strength interim conditions - the existing Phase 12A was tested and found to
have a shear strength of ¢ = 74 psf, ¢ = 17.9° for the textured geomembrane /
geotextile interface, the weakest interface (see Appendix T-3a). The shear strength
assumed for the unconstructed liner system in Phase 14 was conservatively assumed
to be ¢ = 0 psf, ¢ = 12.6°. This value was determined to be the minimum shear
strength required to obtain a factor of safety of 1.30 by trial and error. A friction
angle of 12.5 degrees will be required in Phase 14A prior to waste acceptance in
Phase 14B.

1.5.3 Procedures for Slope Stability Analyses

The stability analyses of the berm, global foundation and liner system were performed
using SLOPEW analysis software version 8.11.1.7283 of GeoStudio 2012 developed by
GEO-SLOPE International Ltd. Analyses involving the perimeter berm and global stability
were analyzed as a circular failure while analyses involving the liner system were analyzed
as a block failure analysis with the failure occurring through the liner system. The failure
analysis was performed using Spencer’s method with optimization and searches for the
critical failure surface using both entrance and exit line segments or block segments
through which the failure can begin. For each analysis, many potential failure surface
iterations were evaluated. The search segments were varied to ensure they extend beyond
the critical surface which in turn assures that the most critical failure surface with the
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lowest factor of safety for each analysis is evaluated. The foundation analyses were run for
both block and circular failures to identify the most critical scenario. The liner analyses
were analyzed using the entry exit method which resulted in a critical block failure surface
as expected due to the low shear strength of the liner interface. This was followed by a
specified block matching this surface and allowing the program to optimize the surface to
determine the surface with the lowest factor of safety.

1.5.4 Results of Slope Stability Analyses

Results of the slope stability analyses are summarized in Table 1 including the type of
analysis, failure surface, shear strength considered, and calculated factor of safety. All
slope stability results meet the minimum required factors of safety. Outputs for the
foundation and liner system stability analyses are provided in Appendix T-3b. Outputs for
the final cover system are included in the Stability Analysis in the 2015 Plan of Operation
for the Sector 2 Vertical Expansion report included in Appendix T-3a.
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Table 1 - Results of the Slope Stability Analyses

Analysis # Cross Description Peak Computed
Section Shear Factor of
Strength Safety
1 1 North - South Section Foundation Analysis c=0psf, 2.69
(I) = 3(o

2 1 North -South Section Liner Failure with 4:1 Final Slope ¢ <|>= =0 1}319;f, 1.56
3 2 East-West Section Foundation Analysis Failure ¢ ¢= =0 3%95’ >8

4 2 East-West Section Liner Failure with 4:1 Final Slope ¢ d)= =0 1plsof, 1.55
5 2 East-West Section Liner Failure with 3:1 Interim Slope* ;Z (i 5 s6f0, 1.30

*A liner interface friction angle of 12.6 degrees will be required if Phase 14A is filled before
moving into Phase 14B.

Note: Test value results of shear strength for final cover (c & ¢), shall be equivalent to the
shear strength values listed in the table according to the formula t = c + N tan(¢) where N =
the effective load for the failure section.

1.6 Material Specifications

The shear strength values in Table 1 shall be incorporated in the shear strength testing
requirements section of the CQA Plan during Plan of Operations. Liner interfaces should be
tested at normal loads 5,000 psf, 10,000 psf and 15,000 psf while final cover interfaces
should be tested at normal loads of 150 psf, 300 psf and 500 psf. In the event the shear
strength test values are below the values used in Table 1, additional slope stability analyses
can be performed to show the minimum required factors of safety will be achieved.
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FIGURE T-1
CROSS SECTION LOCATIONS FOR SLOPE STABILITY
ANALYSES
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APPENDIX F
GEOTECHNICAL AND STABILITY EVALUATION

The geotechnical and stability evaluation for the proposed vertical expansion has been
performed in accordance with Wisconsin Department of Natural Resources Chapter NR
514.07 (1)(b) and (8)(b). Settlement calculations were prepared for the proposed vertical
expansion and submitted previously in the Appendix Q of 2014 Feasibility Report for the
Sector 2 Expansion, dated October 2014. This evaluation pertains to the geotechnical and
stability evaluation of the foundation, liner system and final cover of the proposed vertical
expansion. The NR 514.07 (1)(b) regulation requires, “a safety factor of at least 1.3 is used to
assess stability.”

The structural integrity of the site foundation, liner system and final cap components are
discussed in Sections 1.1 - 1.4. Slope stability of the subbase, liner system and final cover
system are discussed in Section 1.5. Specifications for design of materials are discussed in
Section 1.6.

1.1 Structural Integrity of the Site

The existing site for the proposed vertical expansion is physically stable based upon
investigations summarized in Sections 5.2.1 and 5.2.3 of the 2014 Feasibility Report for the
Sector 2 Expansion.

No man-made sub-surface features, such as underground mines, sinkholes, unstable areas,
etc. exist within the existing site area, nor does research into existing records show the
presence of such features.

The site is not located in a seismic zone per Section 5.2.1.8 of the October 2014 Feasibility
Report and correspondence from the Wisconsin Geological and Natural History in
Appendix B of the same report.

1.2 Structural Integrity of the Foundation

The foundation of the landfill below the vertical expansion area consists of approximately
ten to thirty feet of sandy insitu soil. Above the insitu soil, a prepared subgrade surface and
liner system was constructed and certified in accordance with the Construction Quality
Control Plan (CQA Plan).

C:\ Users\ james.walker\ Documents\ Advanced\Seven Mile Creek 6 - 1
Modification\ Appendix F Slope Stability Report - final.docx



Rev.0,10/14/15 Advanced Disposal, Inc.
Project # 150652 Slope Stability Report for Vertical Expansion
Eau Claire, Wisconsin

The perimeter berm is constructed using structural fill soil in accordance with the
placement specifications listed in the CQA Plan. These specifications include requirements
for maximum lift thickness, minimum compaction density and testing to assure the
required density has been achieved.

1.3 Structural Integrity of the Liner Components and Liner System
The liner components consist of the following from top to bottom:

e 12" or 18” of Granular Drainage Layer

e 8o0z/sy or 12 oz/sy Nonwoven Geotextile

e 60 mil HDPE Geomembrane (smooth on floor of Phases 1 through 10; textured
elsewhere)

e 4-foot or 5-foot Clay Soil Liner

Specifications for these materials have been developed and are included in the CQA Plan to
assure the structural integrity of these components and the liner system. The specifications
include material properties, shear strength testing, construction requirements and testing.
The CQA Plan in Appendix D includes construction quality assurance procedures and
testing to assure that the materials meet the required specifications and are constructed to
the appropriate requirements.

1.4 Structural Integrity of the Final Cap Components and Final Cap
System

The proposed final cap components consist of the following from top to bottom:
e 6" Vegetative Soil Layer
e 30-inch Protective Soil Layer
e Double-sided Geocomposite
e 40 mil Textured LLDPE Geomembrane
e 24-inch Barrier Soil

e 6" Soil Grading Layer
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Specifications for these materials have been developed and are included in the CQA Plan to
assure the structural integrity of these components and the final cap system. The
specifications include material properties, shear strength testing, construction requirements
and testing. The CQA Plan in Appendix D includes construction quality assurance
procedures and testing to assure that the materials meet the required specifications and are
constructed to the appropriate requirement.

1.5 Slope Stability Analyses

The following slope stability analyses were conducted as part of this evaluation.
e Foundation
e Liner System
¢ Final Cover System

The foundation slope stability was evaluated as a global cross section condition considering
failure occurring through the perimeter berm, subbase soil and waste.

Analyses of the perimeter berm only were found to be more critical than global analyses
through waste and the foundation; therefore the perimeter berm was also analyzed.

1.5.1 Selection of Cross Sections for Slope Stability Evaluation

The most critical cross section locations of the proposed expansion were selected for slope
stability evaluation. Three cross sections were selected at locations shown in Figure 1.

Cross section #1 located at E 1,644,400 was selected at the most critical location for the
foundation stability for final conditions where the insitu foundation soil is thickest based
on a review of the geologic cross sections, weathered bedrock elevations and soil borings
contained in the 2014 Feasibility Report for the Sector 2 Vertical Expansion. The boring logs
revealed that the insitu soils consist of predominantly sandy material having SP and SM
USCS classifications with blow counts typically in the range of 10 to 20 per foot with a very
occasional noncontinuous layer in the range of 8 to 9. A few, very thin, scattered silt lenses
were also encountered however these would have no impact on slope stability. No area
with soft soil of concern was encountered based on review of the soil borings. Therefore,
the critical cross section was selected where the insitu soil thickness is the greatest below
the soil liner subbase and perpendicular to the proposed final grades, which results in the
greatest driving force for the stability analysis. The bottom of insitu soil / top of weathered
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bedrock was input at elevation ranging from 832.5 on the south side to elevation 875 on the
north side based on the information from geologic cross sections C-C” and K-K’ (Sheet No.
7) and top of weathered bedrock encountered at borings DH-33 (el 832.5) and TB-32, TB-29,
TB-47, TB-48. The weathered bedrock assumed for the stability cross section is conservative
in terms of depth and sketched on section C-C’ provided in Appendix F.1.

Cross section #2 located at N 367,750 was selected as the critical cross section for the
foundation and liner system under interim conditions. This location is where the maximum
interim 3:1 waste slope height will potentially be located.

Cross section # 1 located at E 1,644,400 was selected as the critical cross section for the liner
system under final build-out conditions due to the small perimeter berm combined with a
liner slope in the direction of potential liner failure.

The final cap was analyzed as an infinite slope.

1.5.2 Material Properties

The following material properties were used for the slope stability analyses:

1. Waste unit weight - a unit weight of 90 1b/{t3 was used based on typical waste
density for the facility.

2. Waste strength - the waste strength developed by Eid in Municipal Solid Waste
Slope Failure: Waste and Foundation Soil Properties, ASCE Journal of Geotechnical
and Geoenvironmental Engineering (2000) was used with a ¢ = 300 psf, ¢ = 33°. An
interim waste slope of 3:1 up to the proposed vertical expansion top of waste grades
was assumed for the interim slope stability analyses. Other slope stability analyses
were evaluated for the proposed final grades.

3. Perimeter berm unit weight - a soil unit weight of 125 lb/ft? based on the typical
density of compacted soil.

4. The insitu soil was assumed to have a unit weight of 125 Ib/ft3 and a conservative
shear strength of ¢ = 0 psf, ¢ = 30° based on suggested values for loose clayey sand
with blow counts in the range of 10 per Table 5.3 of Soil Strength and Slope Stability,
J. Michael Duncan and Stephen G. Wright, 2005 (see Appendix F.1).
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5. Liner strength final conditions - a liner shear strength of c = 0 psf, ¢ =11° was
assumed for the nonwoven geotextile / smooth 60 mil HDPE geomembrane
interface, which is the most critical interface of the existing Phase 3 liner
components, based on review of the Direct Shear Database of Geosynthetic-to-
Geosynthetic and Geosynthetic-to-Soil Interfaces GRI Report #30, by George R.
Koerner and Dhani Narejo, dated June 2005 (see Appendix F.1).

6. Liner strength interim conditions - the existing phase 12A was tested and found to
have a shear strength of ¢ = 74 psf, ¢ = 17.9° for the textured geomembrane /
geotextile interface, the weakest interface (see Appendix F.1). The shear strength
assumed for the unconstructed liner system in Phase 13 was conservatively assumed
to be ¢ =0 psf, ¢ =7.2° which was found to be the minimum shear strength required
to obtain a factor of safety of 1.3 by trial and error.

7. Since the protective cover source is not currently known, no shear strength can be
assumed; therefore all final cap analyses were backsolved to determine the required
shear strength to satisfy the minimum required factor of safety.

1.5.3 Procedures for Slope Stability Analyses

The stability analyses of the berm, global foundation and liner system were performed
using SLOPEW analysis software version 8.11.1.7283 of GeoStudio 2012 developed by
GEO-SLOPE International Ltd. Analyses involving the perimeter berm and global stability
were analyzed as a circular failure while analyses involving the liner system were analyzed
as a block failure analysis with the failure occurring through the liner system. The failure
analysis was performed using Spencer’s method with optimization and searches for the
critical failure surface using both entrance and exit line segments or block segments
through which the failure can begin. For each analysis 1,000 potential failure surface
iterations were evaluated. The search segments were varied to ensure they extend beyond
the critical surface which in turn assures that the most critical failure surface with the
lowest factor of safety for each analysis is evaluated. The foundation analyses for Section 1
were run for both block and circular failures to identify the most critical scenario. The liner
analysis for Section 2 was analyzed using the entry exit method which resulted in a critical
block failure surface as expected due to the low shear strength of the liner interface.

The final cover system slope stability analysis was performed according to the infinite slope
method to determine the required shear strength to achieve a factor of safety of 1.30 for the
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4H:1V final slopes. The following analyses were conducted due to the potential variation in
moisture condition (liquid head) for the final cap.

1. Stability analysis of interfaces below the final cap geomembrane with no
head

2. Stability analysis of the cover soil / geocomposite interface above the final
cap geomembrane with a head equal to the geocomposite

3. Stability analysis of the cover soil / geocomposite interface above the final
cap geomembrane with the cover soil fully saturated

The degree of saturation of the cover soil shall be determined based on the permeability of
the cover soil and capacity of the geocomposite at the time of construction to determine if
the required computed shear strength is required to satisfy final cover stability analysis no.
2 or no. 3 in Appendix F3. If the geocomposite capacity is adequate to transmit the
percolation through the final cap cover soil, final cover stability analysis no. 2 would govern
and if not, final cover stability analysis no. 3 would govern. Calculations for the
geocomposite capacity are included in Appendix F3 for the longest final slope segment to a
location where the geocomposite outlets. The calculations show that for a 200 mil
geocomposite and maximum slope length of 224 feet, the maximum final cover soil
permeability would be 3.23 x 10-> cm/sec assuming a factor of safety of 1.5 and reduction
factors totaling 2.4. In the event that the results of the final cover shear strength testing do
not meet final cover analysis no. 3 and the final cover permeability exceeds 3.23 x 10

cm/ sec, the geocomposite design can be modified by reducing the flow length to the outlet,
using a geocomposite with a greater transmissivity or a combination of these alternatives.

Calculations for the 2014 cap construction and interface shear test results are also included
in Appendix F.3 to demonstrate that the final cover design and construction materials were
adequate to achieve a slope stability factor of safety of 1.4 under fully saturated conditions.

1.5.4 Results of Slope Stability Analyses

Results of the slope stability analyses are summarized in Table 1 including the type of
analysis, failure surface, shear strength considered, and calculated factor of safety. All
slope stability results meet the minimum required factors of safety. Outputs for the
foundation and liner system stability analyses are provided in Appendix F.2.
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Results for the final cover infinite slope stability analysis are included in Appendix F.3. The
results of these analyses show the shear strength of the final cap interfaces required to meet
the minimum factors of safety.

Table 1 - Results of the Slope Stability Analyses

Analysis # Cross Section Description Peak Shear Computed

Strength Factor of Safety

1 1 Foundation Analysis _ e 3.361
with Circular Failure c=0psf, =30

Foundation Analysis

with Block Failure ¢ =0 psf, ¢=30° 3.143

Liner Failure with 3:1
: 2 Interim Waste Slope c=0psf,¢=72 1.313

Liner Failure with
! ! 4:1 Final Slope c=0psf,¢=72 1.650

Below Cap
Final Cover #1 Infinite Slope Geomembrane with c=0psf, p =18.0° 1.30
No Saturation

Above Cap
Final Cover #2 Infinite Slope Geomembrane with c=0psf, ¢ =18.1° 1.30
Head = Geocomposite

Above Cap
Final Cover #3 Infinite Slope Geomembrane Fully c=0psf, p=32.2° 1.30
Saturated Cover Soil

Note: Test value results of shear strength for final cover (c & ¢), shall be equivalent to the
shear strength values listed in the table according to the formula t = ¢ + N tan(¢) where N =
the effective load listed in the calculations (325 psf, 324 psf and 169 psf for final cover
analyses 1, 2 and 3 respectively).

1.6 Material Specifications

Shear strength testing requirements have been incorporated in the Construction Quality
Assurance Plan in Appendix D to assure materials used for construction will meet the
assumed shear strength values in Table 1 used for the slope stability analyses to achieve the
minimum required factors of safety. Liner interfaces should be tested at normal loads 5,000
psf, 10,000 psf and 15,000 psf while final cover interfaces should be tested at normal loads of
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150 pst, 300 psf and 500 psf. In the event the shear strength test values are below the values
used in Table 1, additional slope stability analyses can be performed to show the minimum
required factors of safety will be achieved.
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FIGURE 1

CROSS SECTION LOCATIONS FOR SLOPE STABILITY
ANALYSES
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APPENDIX F.1
MATERIAL PROPERTIES USED FOR SLOPE STABILITY

ANALYSES
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Table 5.3 Relationship Among Relative Density,
SPT Blow Count, and Angle of Internal Friction for
Clean Sands

Relative SPT Angle of internal
density, blow count, friction
State of D, Ne d'"°
packing (%) (blows/ft) (deg)
20 <4 <
Loose 20~-40 4-10 30-35

Compact 40-60 10-30

Very dense > 80 > 50 > 45

Source: Meyerhof (1956).

sN = 15 + (N' — 15)/2 for N’ > 15 in saturated very
fine or silty sand, where N is the blow count corrected for
dynamic pore pressure effects during the SPT, and N' is
the measured blow count.

*Reduce ¢’ by 5° for clayey sand; increase ¢’ by 5° for
gravelly sand. ‘
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Undrained strengths of compacted clays. Values of
¢ and ¢ (total stress shear strength parameters) for the
as-compacted condition can be determined by perform-
ing UU triaxial tests on specimens at their compaction
water contents. Undrained strength envelopes for com-
pacted, partially saturated clays tested are curved, as
discussed in Chapter 3. Over a given range of stresses,
however, a curved strength envelope can be approxi-
mated by a straight line and can be characterized in
terms of ¢ and ¢. When this is done, it is especially
important that the range of pressures used in the tests
correspond to the range of pressures in the field con-
ditions being evaluated. Alternatively, if the computer
program used accommodates nonlinear strength enve-
lopes, the strength test data can be represented directly.

Values of total stress ¢ and ¢ for compacted clays
vary with compaction water content and density. An
example is shown in Figure 5.20 for compacted Pitts-
burgh sandy clay. The range of confining pressures
used in these tests was 1.0 to 6.0 tons/ft% The value
of ¢, the total stress cohesion intercept from UU tests,
increases with dry density but is not much affected by
compaction water content. The value of ¢, the total
stress friction angle, decreases as compaction water
content increases, but is not so strongly affected by dry
density.

If compacted clays are allowed to age prior to test-
ing, they become stronger, apparently due to thixo-
tropic effects. Therefore, undrained strengths measured
using freshly compacted laboratory test specimens pro-
vide a conservative estimate of the strength of the fill
a few weeks or months after compaction.

MUNICIPAL SOLID WASTE

Waste materials have strengths comparable to the
strengths of soils. Strengths of waste materials vary
depending on the amounts of soil and sludge in the
waste, as compared to the amounts of plastic and other
materials that tend to interlock and provide tensile
strength (Eid et al., 2000). Larger amounts of materials
that interlock increase the strength of the waste. Al-
though solid waste tends to decompose or degrade with
time, Kavazanjian (2001) indicates that the strength af-
ter degradation is similar to the strength before deg-
radation.

Kavazanjian et al. (1995) used laboratory test data
and back analysis of stable slopes to develop the lower-
bound strength envelope for municipal solid waste
shown in Figure 5.21. The envelope is horizontal with
a constant strength ¢ = 24 kPa, ¢ = 0 at normal pres-

MUNICIPAL SOLID WASTE 53

sures less than 37 kPa. At pressures greater than 37
kPa, the envelope is inclined at ¢ = 33° with ¢ = 0.

Eid et al. (2000) used results of large-scale direct
shear tests (300 to 1500 mm shear boxes) and back
analysis of failed slopes in waste to develop the range
of strength envelopes show in Figure 5.22. All three
envelopes (lower bound, average, and upper bound) are
inclined at ¢ = 35°. The average envelope shown in
Figure 5.22 corresponds to ¢ = 25 kPa, and the lowest
of the envelopes corresponds to ¢ = 0.
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Figure 5.21 Shear strength envelope for municipal solid
waste based on large-scale direct shear tests and back anal-
ysis of stable slopes. (After Kavazanjian et al., 1995.)
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Figure 5.22 Range of shear strength envelopes for munici-
pal solid waste based on large-scale direct shear tests and
back analysis of failed slopes. (After Eid et al., 2000.)
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SLOPE/W Analysis

Report generated using GeoStudio 2012. Copyright © 1991-2013 GEO-SLOPE International Ltd.

File Information
Created By: Obermeyer, Justin
Last Edited By: Walker, James
Revision Number: 95
File Version: 8.2
Tool Version: 8.12.3.7901
Date: 10/8/2015
Time: 8:16:15 AM
File Name: Section 1 Foundation Circular Failure.gsz
Directory: C:\Users\james.walker\Documents\Advanced\Seven Mile Creek Modification\Stability Calculations\
Last Solved Date: 10/8/2015
Last Solved Time: 8:16:23 AM

Project Settings
Length(L) Units: feet
Time(t) Units: Seconds
Force(F) Units: Ibf
Pressure(p) Units: psf
Strength Units: psf
Unit Weight of Water: 62.4 pcf
View: 2D
Element Thickness: 1

Analysis Settings

SLOPE/W Analysis
Description: Seven Mile Creek Section 1 Foundation Circular Failure
Kind: SLOPE/W
Method: Spencer
Settings
Lambda
Lambda 1: -1
Lambda 2:-0.8
Lambda 3:-0.6
Lambda 4:-0.4
Lambda 5:-0.2
Lambda 6: 0
Lambda 7: 0.2
Lambda 8: 0.4
Lambda 9: 0.6
Lambda 10: 0.8
Lambda 11: 1
PWP Conditions Source: (none)
Slip Surface
Direction of movement: Right to Left
Use Passive Mode: No



Slip Surface Option: Entry and Exit
Critical slip surfaces saved: 1
Optimize Critical Slip Surface Location: Yes
Tension Crack
Tension Crack Option: (none)
F of S Distribution
F of S Calculation Option: Constant
Advanced
Number of Slices: 100
F of S Tolerance: 0.001
Minimum Slip Surface Depth: 0.1 ft
Optimization Maximum Iterations: 1,000
Optimization Convergence Tolerance: 1e-007
Starting Optimization Points: 20
Ending Optimization Points: 30
Complete Passes per Insertion: 1
Driving Side Maximum Convex Angle: 5 °
Resisting Side Maximum Convex Angle: 1 °

Materials

MSW
Model: Mohr-Coulomb
Unit Weight: 90 pcf
Cohesion': 300 psf
Phi': 35 °
Phi-B: 0 °

Liner
Model: Mohr-Coulomb
Unit Weight: 125 pcf
Cohesion': 0 psf
Phi': 11 °
Phi-B: 0 °

Berm
Model: Mohr-Coulomb
Unit Weight: 125 pcf
Cohesion': 100 psf
Phi': 28 °
Phi-B: 0 °

Inisitu Soil
Model: Mohr-Coulomb
Unit Weight: 125 pcf
Cohesion': 0 psf
Phi': 30 °
Phi-B: 0 °

Slip Surface Entry and Exit
Left Projection: Range
Left-Zone Left Coordinate: (12.8813, 903.6136) ft
Left-Zone Right Coordinate: (323.6903, 906.7381) ft



Left-Zone Increment: 4

Right Projection: Range

Right-Zone Left Coordinate: (404.097, 922.6545) ft
Right-Zone Right Coordinate: (1,089.0243, 1,092.2818) ft
Right-Zone Increment: 4

Radius Increments: 2

Slip Surface Limits

Left Coordinate: (0, 904) ft
Right Coordinate: (1,630, 1,060) ft

Points

X (ft) Y (ft)
Point 1 200 898
Point 2 218 900
Point 3 255 900
Point 4 265 898
Point 5 270 898
Point 6 290 900
Point 7 340 910
Point 8 353 910
Point 9 395 900
Point 10 | 414 896
Point 11 | 424 896
Point 12 | 442 896
Point 13 | 770 906
Point 14 | 873 908
Point 15 | 1,058 | 910
Point 16 | 1,270 | 912
Point 17 | 1,400 | 914
Point18 | 1,410 | 914
Point19 | 1,470 | 898
Point 20 | 395 899
Point 21 | 442 895
Point 22 | 770 905
Point 23 | 873 907
Point 24 | 1,058 | 909
Point 25 | 1,270 | 911
Point 26 | 1,400 | 913
Point 27 | 1,410 | 913
Point 28 | 1,470 | 897
Point29 | 1,100 | 1,095
Point 30 | 1,200 | 1,095
Point 31 | 1,450 | 1,070
Point 32 | 424 895
Point 33 | 414 895
Point 34 | 200 832.5




Point | 900 | 840
35
Point
26 1,350 | 855
Point
27 1,630 | 872.6
Point
28 0 904
Point
29 0 832.5
Point
20 1,630 | 897.42
Point | 4 630 | 896.42
41 ' :
Point
2 1,630 | 1,060
Regions
Material Points Area (ft?)
Teglon Liner 7,8,9,10,11,12,13,14,15,16,17,18,19,40,41,28,27,26,25,24,23,22,21,32,33,20 | 1,327.5
Region
5 MSW 8,29,30,31,42,40,19,18,17,16,15,14,13,12,11,10,9 1.6446e+005
geglon Berm 5,6,7,20 665
ZEg'O“ 'S’:)'i-"l't“ 1,2,3,4,5,20,33,32,21,22,23,24,25,26,27,28,41,37,36,35,34,39,38 97,345

Current Slip Surface

Slip Surface: 76
Fof S:3.361
Volume: 80,598.727 ft3
Weight: 8,072,133.5 Ibs
Resisting Moment: 2.884547e+009 |bs-ft
Activating Moment: 8.5833063e+008 |bs-ft
Resisting Force: 4,682,975 lbs
Activating Force: 1,393,574.6 |bs
F of SRank: 1
Exit: (305.32959, 903.06592) ft
Entry: (1,089.0243, 1,092.2818) ft
Radius: 382.99156 ft
Center: (606.64893, 1,410.7888) ft

Slip Slices
X (Ft) Y (ft) PWP Base Normal Stress | Frictional Strength | Cohesive Strength
(psf) (psf) (psf) (psf)
Slice 1 | 308.64743 | 901.89664 | O 291.17946 154.82286 100
Slice 2 315.28311 | 899.55809 | O 834.67737 443.80583 100
Slice 3 321.68874 | 897.30061 | O 1,351.891 780.51463 0
Slice 4 327.86431 | 895.1242 0 1,862.2295 1,075.1587 0




Slice 5 | 335.47605 892.46641 | O 2,481.5412 1,432.7185 0

Slice6 | 343.25 889.76922 0 3,019.0699 1,743.0608 0

Slice 7 | 349.75 887.51403 | O 3,355.6152 1,937.3654 0

Slice 8 | 357.56918 | 884.80114 | O 3,836.5909 2,215.0568 0

Slice9 | 366.70755 881.63057 | O 4,461.9968 2,576.135 0

i'(')ce 375.84592 | 878.45999 | 0 5,087.4027 2,937.2133 0

Slice

11 384.06133 875.79595 0 5,497.7839 3,174.147 0

Slice

12 391.35377 | 873.63845 0 5,931.4658 3,424.5334 0

Slice

13 399.75 871.15439 | O 6,436.1402 3,715.9073 0

Slice

14 409.25 868.34378 | O 7,011.8072 4,048.2688 0

Slice

15 417.48935 865.90614 | O 7,541.101 4,353.8567 0

Slice

16 422.48935 864.50146 | O 7,711.7641 4,452.3891 0

Slice

17 428.5 863.01999 | O 8,076.6022 4,663.0285 0

Slice

18 437.5 860.80171 | O 8,622.8898 4,978.4278 0

Slice

19 446.58583 858.56228 | 0O 9,179.9807 5,300.0643 0

Slice

20 455.75748 | 856.30169 | O 9,747.8748 5,627.9382 0

Slice

7 464.01935 854.45103 | O 10,018.914 5,784.4224 0

Slice

22 471.37145 853.0103 0 10,412.667 6,011.7563 0

Slice

53 478.72355 | 851.56957 | O 10,806.421 6,239.0901 0

Slice

” 486.07565 | 850.12883 | O 11,200.175 6,466.424 0

Slice

75 493.42775 848.6881 0 11,593.929 6,693.7578 0

Slice

26 500.77985 847.24737 | O 11,987.682 6,921.0917 0

Slice

27 508.13527 | 846.0725 0 11,984.927 6,919.5006 0

Slice

)8 515.49402 | 845.1635 0 12,295.16 7,098.6139 0

Slice

29 522.85277 | 844.2545 0 12,605.393 7,277.7271 0

Slice

30 530.21153 843.3455 0 12,915.626 7,456.8403 0

Slice

31 538.08669 | 842.51236 | O 13,054.023 7,536.7438 0

Slice

32 546.47826 | 841.75509 | O 13,365.691 7,716.6852 0
554.86984 | 840.99781 | O 13,677.359 7,896.6267 0




Slice

33
Slice
34 563.26141 | 840.24054 13,989.026 8,076.5682
Slice
35 571.9968 839.56197 14,162.96 8,176.9885
Slice
36 581.076 838.96213 14,467.825 8,353.0026
Slice
37 590.23187 | 838.5716 14,482.559 8,361.5096
Slice
38 599.46443 | 838.3904 14,731.112 8,505.0117
Slice
39 607.89725 | 838.6192 14,335.302 8,276.4905
Slice
20 615.9262 839.27255 14,465.157 8,351.4625
Slice
a1 624.0036 840.08008 14,323.056 8,269.4202
Slice
42 631.7336 841.02724 14,384.512 8,304.9016
Slice
43 639.4636 841.97439 14,445.967 8,340.3831
Slice
a4 647.1936 842.92155 14,507.423 8,375.8645
Slice
45 654.9236 843.86871 14,568.879 8,411.346
Slice
16 662.6536 844.81586 14,630.334 8,446.8275
Slice
47 670.3836 845.76302 14,691.79 8,482.3089
Slice
48 677.9191 846.8532 14,490.15 8,365.8919
Slice
49 685.2601 848.0864 14,506.985 8,375.6116
Slice
50 692.6011 849.3196 14,523.82 8,385.3313
Slice
51 699.9421 850.5528 14,540.655 8,395.0511
Slice
55 707.2831 851.786 14,557.49 8,404.7708
Slice
=3 714.6241 853.0192 14,574.325 8,414.4906
Slice
" 721.95279 | 854.36439 14,415.557 8,322.8259
Slice
55 729.26917 | 855.82157 14,404.722 8,316.5702
Slice
56 736.58555 | 857.27875 14,393.887 8,310.3146
Slice
57 743.90193 | 858.73593 14,383.052 8,304.059
Slice

751.21831 | 860.19311 14,372.217 8,297.8033

58




Slice 758.65738 | 862.06231 13,810.882 7,973.7166 0
59

Slice

60 766.21912 | 864.34352 13,710.156 7,915.5621 0
Slice

61 773.73729 | 866.61158 13,608.666 7,856.9669 0
Slice

62 781.21187 | 868.8665 13,506.413 7,797.931 0
Slice

63 788.68645 | 871.12141 13,404.16 7,738.8952 0
Slice

64 796.16103 | 873.37633 13,301.907 7,679.8593 0
Slice

65 803.63561 | 875.63124 13,199.653 7,620.8235 0
Slice

66 811.54598 | 878.10573 12,987.101 7,498.106 0
Slice

67 819.89212 | 880.79977 12,853.453 7,420.9443 0
Slice

68 828.23828 | 883.49383 12,719.805 7,343.7827 0
Slice

69 836.58443 | 886.18787 12,586.157 7,266.6211 0
Slice

70 844.93057 | 888.88193 12,452.509 7,189.4594 0
Slice

71 853.27673 | 891.57597 12,318.861 7,112.2978 0
Slice

7 861.33735 | 894.45162 11,873.307 6,855.057 0
Slice

73 869.11245 | 897.50886 11,690.142 6,749.3064 0
Slice

- 876.47043 | 900.40209 11,515.862 6,648.6861 0
Slice

75 883.41129 | 903.1313 11,350.469 6,553.196 0
Slice

76 890.35214 | 905.8605 11,185.075 6,457.706 0
Slice

77 895.13011 | 907.73924 11,297.112 2,195.936 0
gléce 898.13562 | 908.92104 10,934.248 7,656.2429 300
Slice

79 903.9059 912.51025 9,603.1986 6,724.232 300
Zl(l)ce 911.82187 | 918.11535 9,401.0448 6,582.6824 300
Slice

81 919.50923 | 923.48245 9,150.181 6,407.0257 300
Slice

82 927.19658 | 928.84955 8,899.3173 6,231.369 300
che 934.88392 | 934.21665 8,648.4535 6,055.7124 300
slice 942.57128 | 939.58375 8,397.5898 5,880.0557 300

84




Slice | 950.25863 | 944.95085 8,146.726 5,704.399 300
85

Slice

36 957.94597 | 950.31795 7,895.8623 5,528.7423 300
Slice

37 965.63333 | 955.68505 7,644.9985 5,353.0856 300
Slice

38 973.25809 | 961.48646 7,060.4709 4,943.795 300
Slice

89 980.82028 | 967.72219 6,756.9932 4,731.2976 300
Slice

90 988.38246 | 973.95792 6,453.5155 4,518.8002 300
Slice

91 995.94465 | 980.19365 6,150.0377 4,306.3028 300
Slice

92 1,003.5068 | 986.42938 5,846.56 4,093.8054 300
Slice

93 1,011.069 992.66511 5,543.0823 3,881.308 300
Slice

94 1,018.6312 | 998.90084 5,239.6045 3,668.8106 300
Slice

95 1,026.8503 | 1,006.2939 4,654.5232 3,259.1322 300
Slice

96 1,035.7262 | 1,014.8442 4,231.1297 2,962.6689 300
Slice

97 1,044.276 1,023.7698 3,585.2838 2,510.4428 300
Slice

98 1,052.4999 | 1,033.0708 3,124.3559 2,187.6975 300
che 1,060.7239 | 1,042.3718 2,663.4279 1,864.9523 300
Slice

100 1,068.9478 | 1,051.6728 2,202.4999 1,542.207 300
il(l)cle 1,077.0509 | 1,065.3129 1,054.3275 738.24808 300
slice 1,085.0332 | 1,083.2922 286.2205 200.41375 300

102




Elevation

Name: MSW
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Unit Weight: 90 pcf
Cohesion'": 300 psf
Phi': 35 °©
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Unit Weight: 125 pcf
Cohesion'": 0 psf

Phi: 11 °

Name: Berm

Model: Mohr-Coulomb
Unit Weight: 125 pcf
Cohesion": 100 psf
Phi': 28 °

Name: Inisitu Soil
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Section 1 - Foundation Block Failure Analysis at E 1,644,400
Under Final Build-out Conditions
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SLOPE/W Analysis
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File Information
Created By: Obermeyer, Justin
Last Edited By: Walker, James
Revision Number: 94
File Version: 8.2
Tool Version: 8.12.3.7901
Date: 10/8/2015
Time: 8:27:23 AM
File Name: Section 1 Foundation Block Failure.gsz
Directory: C:\Users\james.walker\Documents\Advanced\Seven Mile Creek Modification\Stability Calculations\
Last Solved Date: 10/8/2015
Last Solved Time: 8:27:37 AM

Project Settings
Length(L) Units: feet
Time(t) Units: Seconds
Force(F) Units: Ibf
Pressure(p) Units: psf
Strength Units: psf
Unit Weight of Water: 62.4 pcf
View: 2D
Element Thickness: 1

Analysis Settings

SLOPE/W Analysis
Description: Seven Mile Creek Section 1 Foundation Block Failure
Kind: SLOPE/W
Method: Spencer
Settings
Lambda
Lambda 1: -1
Lambda 2:-0.8
Lambda 3:-0.6
Lambda 4:-0.4
Lambda 5:-0.2
Lambda 6: 0
Lambda 7: 0.2
Lambda 8: 0.4
Lambda 9: 0.6
Lambda 10: 0.8
Lambda 11: 1
PWP Conditions Source: (none)
Slip Surface
Direction of movement: Right to Left
Use Passive Mode: No



Slip Surface Option: Block
Critical slip surfaces saved: 1
Restrict Block Crossing: No
Optimize Critical Slip Surface Location: Yes
Tension Crack
Tension Crack Option: (none)
F of S Distribution
F of S Calculation Option: Constant
Advanced
Number of Slices: 100
F of S Tolerance: 0.001
Minimum Slip Surface Depth: 0.1 ft
Optimization Maximum Iterations: 1,000
Optimization Convergence Tolerance: 1e-007
Starting Optimization Points: 20
Ending Optimization Points: 30
Complete Passes per Insertion: 1
Driving Side Maximum Convex Angle: 5 °
Resisting Side Maximum Convex Angle: 1°

Materials

MSW
Model: Mohr-Coulomb
Unit Weight: 90 pcf
Cohesion': 300 psf
Phi': 35 °
Phi-B: 0 °

Liner
Model: Mohr-Coulomb
Unit Weight: 125 pcf
Cohesion': 0 psf

Phi': 11 °
Phi-B: 0 °
Berm

Model: Mohr-Coulomb
Unit Weight: 125 pcf
Cohesion': 100 psf
Phi': 28 °

Phi-B: 0 °

Inisitu Soil
Model: Mohr-Coulomb
Unit Weight: 125 pcf
Cohesion': 0 psf
Phi': 30 °
Phi-B: 0 °

Slip Surface Limits
Left Coordinate: (0, 9504) ft
Right Coordinate: (1,630, 1,060) ft



Slip Surface Block

Left Grid
Upper Left: (47.6378, 887.3483) ft
Lower Left: (47.6378, 843.7746) ft
Lower Right: (360.5327, 843.7746) ft
XIncrements: 3
Y Increments: 3
Starting Angle: 135 °
Ending Angle: 180 °
Angle Increments: 2

Right Grid
Upper Left: (390.3033, 888.8862) ft
Lower Left: (392.7335, 845.8251) ft
Lower Right: (1,010.0175, 854.5399) ft
XIncrements: 3
Y Increments: 3
Starting Angle: 45 °
Ending Angle: 65 °
Angle Increments: 2

Points

X (ft) Y (ft)
Point 1 200 898
Point 2 218 900
Point 3 255 900
Point 4 265 898
Point 5 270 898
Point 6 290 900
Point 7 340 910
Point 8 353 910
Point 9 395 900
Point 10 | 414 896
Point 11 | 424 896
Point 12 | 442 896
Point 13 | 770 906
Point 14 | 873 908
Point 15 | 1,058 | 910
Point 16 | 1,270 | 912
Point 17 | 1,400 | 914
Point 18 | 1,410 | 914
Point 19 | 1,470 | 898
Point 20 | 395 899
Point 21 | 442 895
Point22 | 770 905
Point 23 | 873 907
Point 24 | 1,058 | 909
Point 25 | 1,270 | 911
Point 26 | 1,400 | 913
Point27 | 1,410 | 913




pPoint | 1,470 | 897
28
Point
59 1,100 | 1,095
Point
20 1,200 | 1,095
Point
- 1,450 | 1,070
Point
2 424 | 895
Point
33 414 | 895
Point
24 200 | 8325
Point
3 900 | 840
Point
26 1,350 | 855
Point
2 1,630 | 872.6
Point
28 0 904
Point
29 0 832.5
Point
20 1,630 | 897.42
Point | 4 630 | 896.42
41 ’ :
Point
2 1,630 | 1,060

Regions

Material Points Area (ft?)

Teglon Liner 7,8,9,10,11,12,13,14,15,16,17,18,19,40,41,28,27,26,25,24,23,22,21,32,33,20 | 1,327.5
Region
5 MSW 8,29,30,31,42,40,19,18,17,16,15,14,13,12,11,10,9 1.6446e+005
geglon Berm 5,6,7,20 665
ZEg'O“ 'S’:)'i-"l't“ 1,2,3,4,5,20,33,32,21,22,23,24,25,26,27,28,41,37,36,35,34,39,38 97,345

Current Slip Surface
Slip Surface: 2,305
FofS:3.143
Volume: 43,893.285 ft3
Weight: 4,094,068.3 |bs
Resisting Moment: 5.9665453e+008 |bs-ft
Activating Moment: 1.9006168e+008 |bs-ft
Resisting Force: 2,386,779.7 lbs




Activating Force: 759,570.97 lbs

F of SRank: 1

Exit: (295.66913, 901.13383) ft
Entry: (985.20921, 1,066.5712) ft

Radius: 323.99483 ft

Center: (614.98676, 1,102.1303) ft

Slip Slices

X (ft) Y (ft) PWP Base Normal Stress | Frictional Strength | Cohesive Strength
(psf) (psf) (psf) (psf)

Slice 1 299.02909 | 900.88641 | O 132.92555 70.677767 100
Slice 2 305.74901 | 900.39158 | O 378.88658 201.45757 100
Slice 3 312.46893 | 899.89675 | O 624.84762 332.23737 100
Slice 4 319.18884 | 899.40192 | O 870.80865 463.01717 100
Slice 5 327.0955 898.82382 | 0O 1,159.1882 616.35131 100
Slice 6 335.8211 898.18921 | O 1,474.1405 851.0954 0
Slice 7 343.25 897.6489 0 1,658.973 957.80851 0
Slice 8 349.75 897.17616 | O 1,722.471 994.46911 0
Slice 9 353.6207 896.89464 | 0 1,769.5917 1,021.6742 0
il(l)ce 357.76011 | 896.53744 | O 1,892.7011 1,092.7515 0
Slice
11 364.79754 | 895.91331 | O 2,083.3816 1,202.841 0
Slice
12 371.83496 | 895.28919 | O 2,274.0622 1,312.9304 0
Slice
13 378.87239 | 894.66506 | O 2,464.7427 1,423.0199 0
Slice
14 385.54332 | 894.06219 | O 2,651.1332 1,530.6324 0
Slice
15 391.84778 | 893.48057 | O 2,825.2672 1,631.1688 0
Slice
16 396.64955 | 893.03758 | O 2,959.6211 1,708.738 0
Slice
17 402.22433 | 892.55929 | O 3,102.143 1,791.0231 0
Slice
18 410.07477 | 891.90708 | O 3,316.5727 1,914.8242 0
Slice
19 419 891.16557 | O 3,600.1255 2,078.5334 0
Slice
20 427.27445 | 890.47812 | O 3,891.9454 2,247.0157 0
Slice
21 433.82335 | 889.93404 | O 4,122.9094 2,380.3628 0
Slice
2 439.5489 889.58536 | 0 4,212.9185 2,432.3296 0
Slice
23 445.1626 889.40984 | O 4,371.7262 2,524.0173 0
Slice
” 451.4878 889.21207 | O 4,553.7727 2,629.1219 0
Slice
25 457.813 889.0143 0 4,735.8192 2,734.2265 0

464.1382 888.81653 | O 4,917.8657 2,839.3311 0




Slice

26
Slice
7 470.4634 888.61876 5,099.9122 2,944.4357
Slice
58 476.7886 888.42099 5,281.9587 3,049.5403
Slice
29 483.5046 888.31781 5,392.325 3,113.2603
Slice
30 490.6114 888.30922 5,566.4556 3,213.7946
Slice
31 497.7182 888.30064 5,740.5861 3,314.3289
Slice
32 504.825 888.29206 5,914.7167 3,414.8633
Slice
33 511.9318 888.28347 6,088.8473 3,515.3976
Slice
34 519.0386 888.27489 6,262.9778 3,615.9319
Slice
35 526.37196 | 888.3721 6,354.0789 3,668.5292
Slice
36 533.93188 | 888.5751 6,509.8407 3,758.4583
Slice
37 541.4918 888.7781 6,665.6025 3,848.3874
Slice
38 549.05172 | 888.9811 6,821.3643 3,938.3165
Slice
39 556.61164 | 889.1841 6,977.1261 4,028.2456
Slice
20 563.8441 889.36011 7,144.0872 4,124.6407
Slice
a1 570.7491 889.50914 7,291.3629 4,209.6703
Slice
42 577.6541 889.65816 7,438.6386 4,294.7
Slice
43 584.5591 889.80719 7,585.9143 4,379.7297
Slice
a4 591.4414 889.99137 7,694.8822 4,442.6423
Slice
45 598.301 890.21073 7,831.3979 4,521.4597
Slice
16 604.46483 | 890.4029 7,960.6315 4,596.0727
Slice
47 609.93287 | 890.5679 8,070.8014 4,659.6794
Slice
48 616.29389 | 890.77664 8,181.1274 4,723.3761
Slice
49 623.54786 | 891.02911 8,322.6899 4,805.1073
Slice
50 630.80184 | 891.28159 8,464.2525 4,886.8385
Slice

638.05581 | 891.53406 8,605.8151 4,968.5697
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Slice 644.90088 | 891.81589 8,685.2118 5,014.4094 0
52
Slice
53 651.33705 | 892.12707 8,798.9895 5,080.099 0
Slice
" 657.77322 | 892.43826 8,912.7672 5,145.7885 0
Slice
- 664.20938 | 892.74944 9,026.5448 5,211.4781 0
Slice
6 670.64555 | 893.06062 9,140.3225 5,277.1677 0
Slice
=7 677.08172 | 893.37181 9,254.1002 5,342.8572 0
Slice
58 683.51998 | 893.7317 9,304.0207 5,371.6789 0
Slice
59 689.96033 | 894.1403 9,404.839 5,429.8864 0
Slice
60 696.59934 | 894.68474 9,355.4575 5,401.3759 0
Slice
61 703.43703 | 895.36503 9,430.1308 5,444.4886 0
Slice
62 710.27472 | 896.04532 9,504.8041 5,487.6012 0
Slice
63 717.11241 | 896.72561 9,579.4775 5,530.7139 0
Slice
64 723.95009 | 897.40589 9,654.1508 5,573.8266 0
Slice
65 730.78778 | 898.08618 9,728.8241 5,616.9392 0
Slice
66 737.62547 | 898.76647 9,803.4974 5,660.0519 0
Slice
67 744.46316 | 899.44676 9,878.1708 5,703.1645 0
Slice
68 751.56833 | 900.29473 9,787.4392 5,650.7807 0
Slice
69 758.941 901.31038 9,831.9986 5,676.5071 0
Slice
70 766.31367 | 902.32603 9,876.558 5,702.2334 0
Slice
71 773.30895 | 903.28969 9,917.5738 5,725.9139 0
Slice
7 779.92685 | 904.20136 9,955.046 5,747.5485 0
Slice
73 785.6887 905.00473 9,970.9866 5,756.7518 0
Slice
. 792.2311 905.93167 9,913.9288 1,927.0726 0
§I5|ce 797.29114 | 906.64859 10,071.876 7,052.4037 300
Slice
76 801.81932 | 908.86473 8,328.159 5,831.4397 300
Slice

808.93455 | 913.022 8,149.9012 5,706.6223 300
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Slice 816.04978 | 917.17927 7,971.6435 5,581.8049 300
78

Slice

79 823.16502 | 921.33653 7,793.3858 5,456.9875 300
Slice

30 830.28025 | 925.4938 7,615.1281 5,332.1701 300
Slice

31 837.39548 | 929.65107 7,436.8704 5,207.3527 300
Slice

32 844.38757 | 934.77865 6,446.1421 4,513.6373 300
Slice

33 851.25653 | 940.87655 6,151.544 4,307.3575 300
Slice

" 858.41011 | 947.5059 5,680.8449 3,977.7704 300
Slice

85 865.84834 | 954.6667 5,333.0394 3,734.2344 300
Slice

36 873.28656 | 961.8275 4,985.2339 3,490.6983 300
Slice

g7 880.72479 | 968.9883 4,637.4284 3,247.1623 300
Slice

88 888.39293 | 976.88907 4,064.7317 2,846.1558 300
Slice

89 896.291 985.5298 3,645.2538 2,552.4342 300
Slice

90 904.18907 | 994.17053 3,225.776 2,258.7127 300
Slice

91 911.17348 | 1,001.5449 2,957.3676 2,070.7711 300
Slice

92 917.24425 | 1,007.653 2,660.3951 1,862.8287 300
Slice

93 923.31502 | 1,013.761 2,363.4225 1,654.8863 300
che 929.65304 | 1,019.8582 2,134.3652 1,494.4986 300
Slice

95 936.25831 | 1,025.9447 1,839.4247 1,287.979 300
3léce 942.86359 | 1,032.0311 1,544.4841 1,081.4594 300
3I7|ce 949.46886 | 1,038.1176 1,249.5436 874.93984 300
Zléce 956.01527 | 1,043.7018 1,043.4571 730.63655 300
che 962.50281 | 1,048.7839 802.32271 561.79241 300
Slice

100 968.99035 | 1,053.866 561.18829 392.94827 300
il(l)cle 975.47789 | 1,058.9481 320.05386 224.10413 300
slice 981.96544 | 1,064.0302 78.919439 55.259986 300
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Elevation

Name: MSW

Model: Mohr-Coulomb
Unit Weight: 90 pcf
Cohesion'": 300 psf
Phi": 35 °©

Name: Liner

Model: Mohr-Coulomb
Unit Weight: 125 pcf
Cohesion'": 0 psf

Phi: 11 °

Name: Berm

Model: Mohr-Coulomb
Unit Weight: 125 pcf
Cohesion'": 100 psf
Phi';. 28 °

Name: Inisitu Soil
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Project Settings
Length(L) Units: feet
Time(t) Units: Seconds
Force(F) Units: Ibf
Pressure(p) Units: psf
Strength Units: psf
Unit Weight of Water: 62.4 pcf
View: 2D
Element Thickness: 1

Analysis Settings

SLOPE/W Analysis
Description: Seven Mile Creek Section 1 Liner Failure
Kind: SLOPE/W
Method: Spencer
Settings
Lambda
Lambda 1: -1
Lambda 2:-0.8
Lambda 3:-0.6
Lambda 4:-0.4
Lambda 5:-0.2
Lambda 6: 0
Lambda 7: 0.2
Lambda 8: 0.4
Lambda 9: 0.6
Lambda 10: 0.8
Lambda 11: 1
PWP Conditions Source: (none)
Slip Surface
Direction of movement: Right to Left
Use Passive Mode: No



Slip Surface Option: Block
Critical slip surfaces saved: 1
Restrict Block Crossing: No
Optimize Critical Slip Surface Location: Yes
Tension Crack
Tension Crack Option: (none)
F of S Distribution
F of S Calculation Option: Constant
Advanced
Number of Slices: 100
F of S Tolerance: 0.001
Minimum Slip Surface Depth: 0.1 ft
Optimization Maximum Iterations: 1,000
Optimization Convergence Tolerance: 1e-007
Starting Optimization Points: 20
Ending Optimization Points: 30
Complete Passes per Insertion: 1
Driving Side Maximum Convex Angle: 5 °
Resisting Side Maximum Convex Angle: 1°

Materials

MSW
Model: Mohr-Coulomb
Unit Weight: 90 pcf
Cohesion': 300 psf
Phi': 35 °
Phi-B: 0 °

Liner
Model: Mohr-Coulomb
Unit Weight: 125 pcf
Cohesion': 0 psf

Phi': 11 °
Phi-B: 0 °
Berm

Model: Mohr-Coulomb
Unit Weight: 125 pcf
Cohesion': 100 psf
Phi': 28 °

Phi-B: 0 °

Inisitu Soil
Model: Mohr-Coulomb
Unit Weight: 125 pcf
Cohesion': 0 psf
Phi': 30 °
Phi-B: 0 °

Slip Surface Limits
Left Coordinate: (0, 9504) ft
Right Coordinate: (1,630, 1,060) ft



Slip Surface Block

Left Grid

Upper Left: (413.9677, 895.9436) ft
Lower Left: (413.9677, 895.1927) ft
Lower Right: (443.6802, 895.1349) ft
XIncrements: 3

Y Increments: 3

Starting Angle: 135 °

Ending Angle: 180 °

Angle Increments: 2

Right Grid

Upper Left: (765.5249, 905.7519) ft
Lower Left: (765.5784, 904.9329) ft
Lower Right: (963.49, 908.1397) ft
X Increments: 3

Y Increments: 3

Starting Angle: 45 °
Ending Angle: 65 °
Angle Increments: 2

Points
X (ft) Y (ft)
Point 1 200 898
Point 2 218 900
Point 3 255 900
Point 4 265 898
Point 5 270 898
Point 6 290 900
Point 7 340 910
Point 8 353 910
Point 9 395 900
Point 10 | 414 896
Point 11 | 424 896
Point 12 | 442 896
Point 13 | 770 906
Point 14 | 873 908
Point 15 | 1,058 | 910
Point 16 | 1,270 | 912
Point 17 | 1,400 | 914
Point 18 | 1,410 | 914
Point19 | 1,470 | 898
Point 20 | 395 899
Point 21 | 442 895
Point 22 | 770 905
Point 23 | 873 907
Point 24 | 1,058 | 909
Point 25 | 1,270 | 911
Point 26 | 1,400 | 913
Point 27 | 1,410 | 913




pPoint | 1,470 | 897
28
Point
59 1,100 | 1,095
Point
20 1,200 | 1,095
Point
- 1,450 | 1,070
Point
2 424 | 895
Point
33 414 | 895
Point
24 200 | 8325
Point
3 900 | 840
Point
26 1,350 | 855
Point
2 1,630 | 872.6
Point
28 0 904
Point
29 0 832.5
Point
20 1,630 | 897.42
Point | 4 630 | 896.42
41 ’ :
Point
2 1,630 | 1,060

Regions

Material Points Area (ft?)

Teglon Liner 7,8,9,10,11,12,13,14,15,16,17,18,19,40,41,28,27,26,25,24,23,22,21,32,33,20 | 1,327.5
Region
5 MSW 8,29,30,31,42,40,19,18,17,16,15,14,13,12,11,10,9 1.6446e+005
geglon Berm 5,6,7,20 665
ZEg'O“ 'S’:)'i-"l't“ 1,2,3,4,5,20,33,32,21,22,23,24,25,26,27,28,41,37,36,35,34,39,38 97,345

Current Slip Surface
Slip Surface: 2,305
Fof S: 1.650
Volume: 42,431.659 ft3
Weight: 3,835,185.3 |bs
Resisting Moment: 2.8575144e+008 |bs-ft
Activating Moment: 1.732105e+008 |bs-ft
Resisting Force: 1,014,522.9 lbs




Activating Force: 614,754.03 lbs

F of SRank: 1
Exit: (347.80857, 910) ft

Entry: (982.56916, 1,065.9174) ft

Radius: 300.55537 ft

Center: (652.28294, 1,107.2208) ft

Slip Slices

X (ft) Y (ft) PWP Base Normal Stress | Frictional Strength | Cohesive Strength
(psf) (psf) (psf) (psf)

Slice 1 350.40428 | 909.29566 | O 99.875413 19.413814 0
Slice 2 356.7778 907.56621 | O 404.9171 78.707911 0
Slice 3 364.3334 905.516 0 815.24965 158.46848 0
Slice 4 371.4723 903.81931 | O 1,137.4717 221.1021 0
Slice 5 378.1945 902.47614 | O 1,426.3824 277.26065 0
Slice 6 384.9167 901.13296 | O 1,715.2931 333.41921 0
Slice 7 391.6389 899.78979 | O 2,004.2038 389.57776 0
Slice 8 397.6706 898.58459 | 0 2,266.2825 440.5207 0
Slice 9 403.0118 897.51735 | 0O 2,501.5293 486.24803 0
il(l)ce 408.353 896.45012 | O 2,736.776 531.97536 0
Slice
11 412.5118 895.87456 | O 2,710.0767 526.78555 0
Slice
12 416.5 895.76215 | O 2,805.4682 545.32777 0
Slice
13 421.5 895.62123 | O 2,939.3181 571.34556 0
Slice
14 426.99027 | 895.46649 | O 3,086.2924 599.91447 0
Slice
15 432.9708 895.29794 | O 3,246.3911 631.03451 0
Slice
16 438.95133 | 895.12938 | O 3,406.4899 662.15455 0
Slice
17 445.32659 | 895.14781 | O 3,483.2766 677.08039 0
Slice
18 452.06738 | 895.35234 | O 3,617.2447 703.12114 0
Slice
19 458.77896 | 895.55599 | O 3,750.6639 729.05521 0
Slice
20 465.49055 | 895.75964 | O 3,884.0832 754.98929 0
Slice
21 472.20214 | 895.96328 | O 4,017.5024 780.92336 0
Slice
2 478.91372 | 896.16693 | O 4,150.9217 806.85743 0
Slice
23 485.62531 | 896.37058 | O 4,284.3409 832.79151 0
Slice
” 489.58875 | 896.4894 0 4,366.8832 848.83611 0
Slice
25 493.25614 | 896.5974 0 4,437.5551 862.57334 0

499.37561 | 896.7794 0 4,559.6968 886.31526 0




Slice

26
Slice
7 505.49509 | 896.9614 4,681.8384 910.05719
Slice
58 511.61456 | 897.1434 4,803.98 933.79911
Slice
29 517.73404 | 897.3254 4,926.1216 957.54103
Slice
30 523.85351 | 897.5074 5,048.2632 981.28296
Slice
31 529.97299 | 897.6894 5,170.4048 1,005.0249
Slice
32 536.09246 | 897.8714 5,292.5464 1,028.7668
Slice
33 542.16064 | 898.05445 5,411.7352 1,051.9348
Slice
34 548.17751 | 898.23855 5,531.1392 1,075.1445
Slice
35 554.19439 | 898.42265 5,650.5432 1,098.3543
Slice
36 560.21126 | 898.60675 5,769.9471 1,121.5641
Slice
37 566.26573 | 898.79475 5,887.9111 1,144.494
Slice
38 572.35779 | 898.98665 6,008.0712 1,167.8507
Slice
39 578.44985 | 899.17855 6,128.2312 1,191.2075
Slice
20 584.54191 | 899.37045 6,248.3913 1,214.5642
Slice
a1 590.63397 | 899.56235 6,368.5513 1,237.921
Slice
42 597.01141 | 899.75653 6,499.7143 1,263.4165
Slice
43 603.67423 | 899.95299 6,632.9285 1,289.3107
Slice
a4 610.33705 | 900.14945 6,766.1427 1,315.2049
Slice
45 616.99987 | 900.34591 6,899.3568 1,341.0991
Slice
16 623.66269 | 900.54237 7,032.571 1,366.9933
Slice
47 630.283 900.74195 7,161.0876 1,391.9744
Slice
48 636.8608 900.94465 7,291.4307 1,417.3106
Slice
49 643.28729 | 901.14503 7,416.569 1,441.635
Slice
50 649.56246 | 901.34308 7,540.2898 1,465.6839
Slice

655.83764 | 901.54112 7,664.0105 1,489.7327
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Slice 662.11281 | 901.73918 7,787.7312 1,513.7816
52
Slice
53 668.38799 | 901.93721 7,911.4644 1,537.8329
Slice
" 674.66316 | 902.13524 8,035.1885 1,561.8824
Slice
- 680.93834 | 902.33326 8,158.9126 1,585.932
Slice
6 687.21351 | 902.53129 8,282.6367 1,609.9815
Slice
=7 693.86461 | 902.73176 8,422.7631 1,637.2193
Slice
58 700.89164 | 902.93469 8,563.8317 1,664.6403
Slice
59 707.91866 | 903.13761 8,704.9004 1,692.0612
Slice
60 714.94569 | 903.34054 8,845.969 1,719.4822
Slice
61 721.80477 | 903.54524 8,976.6783 1,744.8895
Slice
62 728.49593 | 903.75171 9,109.2297 1,770.6549
Slice
63 735.18708 | 903.95819 9,241.7811 1,796.4203
Slice
64 741.87823 | 904.16466 9,374.3325 1,822.1857
Slice
65 748.79445 | 904.38155 9,507.7123 1,848.1121
Slice
66 755.93575 | 904.60885 9,648.2534 1,875.4305
Slice
67 763.07705 | 904.83615 9,788.7945 1,902.7489
Slice
68 768.32385 | 904.98264 9,936.652 1,931.4895
Slice
69 773.25117 | 905.07918 10,040.435 1,951.6628
Slice
70 779.75352 | 905.20659 10,176.518 1,978.1147
Slice
71 786.25587 | 905.33399 10,312.601 2,004.5666
Slice
7 792.75823 | 905.46139 10,448.684 2,031.0185
Slice
73 799.26058 | 905.5888 10,584.768 2,057.4704
Slice
- 805.76293 | 905.7162 10,720.851 2,083.9223
Slice
75 812.6726 905.98533 10,712.551 2,082.309
Slice
76 819.9896 906.3962 10,830.089 2,105.1561
Slice

827.3066 906.80707 10,947.627 2,128.0032
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Slice 834.2573 910.29828 6,806.4276 4,765.9119 300
78

Slice

79 840.75419 | 916.78251 6,523.5878 4,567.8654 300
Slice

30 847.16356 | 923.17939 6,244.558 4,372.4866 300
Slice

31 853.57294 | 929.57628 5,965.5282 4,177.1078 300
Slice

32 859.98231 | 935.97316 5,686.4984 3,981.729 300
Slice

33 866.17651 | 942.08019 5,481.592 3,838.2521 300
Slice

" 872.15554 | 947.89736 5,227.3464 3,660.2273 300
Slice

85 878.13456 | 953.71454 4,973.1007 3,482.2026 300
Slice

36 884.11359 | 959.53171 4,718.855 3,304.1779 300
Slice

g7 889.97199 | 965.28055 4,432.9025 3,103.9517 300
Slice

88 895.70977 | 970.96105 4,184.9535 2,930.336 300
Slice

89 901.44755 | 976.64155 3,937.0045 2,756.7203 300
Slice

90 907.18533 | 982.32205 3,689.0556 2,583.1045 300
Slice

91 912.92311 | 988.00255 3,441.1066 2,409.4888 300
Slice

92 919.5812 994.78035 3,073.5444 2,152.1189 300
Slice

93 927.1596 1,002.6555 2,731.4185 1,912.5598 300
che 934.23234 | 1,010.0449 2,396.5221 1,678.0628 300
3I5|ce 940.79941 | 1,016.9488 2,096.9989 1,468.3344 300
Slice

96 947.36649 | 1,023.8526 1,797.4757 1,258.606 300
3I7|ce 953.93356 | 1,030.7565 1,497.9525 1,048.8776 300
Slice

98 960.38611 | 1,038.172 1,058.6614 741.28266 300
che 966.72412 | 1,046.0993 725.01182 507.65874 300
il(l);e 973.06214 | 1,054.0265 391.36228 274.03482 300
slice 979.40015 | 1,061.9538 57.712734 40.410891 300
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Section 2 - Liner Failure Analysis at N 367,750
Under 3H:1V Waste Slope Interim Conditions

Name: MSW

Model: Mohr-Coulomb
Unit Weight: 90 pcf
Cohesion': 300 psf
Phi: 35 °

Name: Liner

Model: Mohr-Coulomb
Unit Weight: 125 pcf
Cohesion': 0 psf
Phi:7.2°

Name: Berm
Model: Mohr-Coulomb
Unit Weight: 125 pcf
Cohesion': 100 psf
Phi": 28 ©
FofS: 1.313
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Section 2 - Liner Failure Analysis at N 367,750
Under 3H:1V Waste Slope Interim Conditions
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Project Settings
Length(L) Units: feet
Time(t) Units: Seconds
Force(F) Units: |bf
Pressure(p) Units: psf
Strength Units: psf
Unit Weight of Water: 62.4 pcf
View: 2D
Element Thickness: 1

Analysis Settings

SLOPE/W Analysis
Description: Seven Mile Creek Section 2 Liner Failure
Kind: SLOPE/W
Method: Spencer
Settings

Lambda

Lambda 1: -1

Lambda 2:-0.8
Lambda 3:-0.6
Lambda 4:-0.4
Lambda 5:-0.2
Lambda 6: 0

Lambda 7: 0.2
Lambda 8: 0.4
Lambda 9: 0.6



Lambda 10: 0.8
Lambda 11: 1
PWP Conditions Source: (none)
Slip Surface
Direction of movement: Right to Left
Use Passive Mode: No
Slip Surface Option: Entry and Exit
Critical slip surfaces saved: 1
Optimize Critical Slip Surface Location: Yes
Tension Crack
Tension Crack Option: (none)
F of S Distribution
F of S Calculation Option: Constant
Advanced
Number of Slices: 100
F of S Tolerance: 0.001
Minimum Slip Surface Depth: 0.1 ft
Optimization Maximum Iterations: 1,000
Optimization Convergence Tolerance: 1e-007
Starting Optimization Points: 20
Ending Optimization Points: 30
Complete Passes per Insertion: 1
Driving Side Maximum Convex Angle: 5 °
Resisting Side Maximum Convex Angle: 1 °

Materials

MSwW
Model: Mohr-Coulomb
Unit Weight: 90 pcf
Cohesion': 300 psf

Phi": 35 °
Phi-B: 0 °
Liner

Model: Mohr-Coulomb
Unit Weight: 125 pcf
Cohesion': 0 psf

Phi': 7.2 °
Phi-B: 0 °
Berm

Model: Mohr-Coulomb
Unit Weight: 125 pcf
Cohesion': 100 psf
Phi': 28 ©

Phi-B: 0 °



Slip Surface Entry and Exit
Left Projection: Range
Left-Zone Left Coordinate: (144.8819, 904.54) ft
Left-Zone Right Coordinate: (161.4733, 908.0411) ft
Left-Zone Increment: 4
Right Projection: Range
Right-Zone Left Coordinate: (201.7077, 921.4909) ft
Right-Zone Right Coordinate: (710.8396, 1,046.9803) ft
Right-Zone Increment: 4
Radius Increments: 2

Slip Surface Limits

Left Coordinate: (135, 900.54) ft
Right Coordinate: (735, 1,041) ft

Points

X (ft) | Y (ft)
Pointl | O 900.79
Point 2 135 900.54
Point3 | 185 | 901.04
Point 4 235 899.99
Point5 | 285 | 901.07
Point 6 335 899.99
Point7 | 435 | 899.79
Point 8 495 900.57
Point9 | 535 | 898.93
Point 10 | 585 899.78
Point 11 | 135 899.54
Point12 | 185 | 900.04
Point 13 | 235 898.99
Point 14 | 285 | 900.07
Point 15 | 335 898.99
Point 16 | 435 | 898.79
Point 17 | 495 899.57
Point 18 | 535 | 897.93
Point 19 | 585 898.78
Point 20 | 385 | 899.87
Point 21 | 143 904.54
Point 22 | 151 904.54
Point 23 | 634 1,066
Point24 | 159 | 900.78
Point 25 | 634 896
Point 26 | 634 | 895




Point | 685 | 898.2
27
Point
28
Point
29
Point
30

Point
31

735 | 895.3

685 | 897.2

735 | 894.3

735 | 1,041

Regions

Material

Points

Area
(ft?)

Region
1

Liner 2,24,3,4,5,6,20,7,8,9,10,25,27,28,30,29,26,19,18,17,16,15,14,13,12,11 | 599

Region

5 Berm 2,21,22,24

62.08

Region
3

MSW 22,23,31,28,27,25,10,9,8,7,20,6,5,4,3,24

57,022

Current Slip Surface
Slip Surface: 76
FofS:1.313
Volume: 15,533.356 ft3
Weight: 1,407,300.7 lbs
Resisting Moment: 51,005,082 |bs-ft
Activating Moment: 38,864,702 |bs-ft
Resisting Force: 248,319.22 lbs
Activating Force: 189,314.91 Ibs
F of S Rank: 1
Exit: (146.13508, 904.54) ft
Entry: (464.3824, 1,009.2993) ft
Radius: 170.75107 ft
Center: (280.69498, 1,014.7445) ft

Slip Slices

PWP

X (ft) Y (ft) (psf)

Base Normal
Stress (psf)

Frictional
Strength (psf)

Cohesive
Strength (psf)

Slice1 | 147.35131 | 903.99841

201.15816

106.95769

100

Slice 2 | 149.78377 | 902.91523

426.01188

226.51453

100

Slice 3 | 152.83795 | 901.5552

749.95636

398.75887

100

Slice4 | 155.77407 | 900.24774

734.82887

92.830474

0

Slice5 | 157.27312 | 899.76273

697.41502

88.104006

0

OO0 |O|O

Slice 6 | 158.337 899.77337

710.87598

89.80452

0




Slice 160.73221 | 899.79732 770.9105 97.388645
7
Slice
3 164.19664 | 899.83197 874.20204 110.4374
Slice
9 167.66106 | 899.86661 977.49357 123.48616
Slice
10 171.12549 | 899.90125 1,080.7851 136.53491
Slice
11 174.61268 | 899.93613 1,184.7556 149.66943
Slice
12 178.12265 | 899.97123 1,289.4049 162.88973
Slice
13 181.63282 | 900.00634 1,394.056 176.11023
Slice
14 184.194 900.03195 1,470.4271 185.75814
Slice
15 186.5628 900.00718 1,562.9122 197.44172
Slice
16 189.68839 | 899.94154 1,666.1601 210.48496
Slice
17 192.81398 | 899.87591 1,769.4079 223.5282
Slice
18 195.93958 | 899.81027 1,872.6558 236.57144
Slice
19 199.06517 | 899.74463 1,975.9037 249.61468
Slice
20 202.19818 | 899.67886 2,079.3912 262.6882
Slice
71 205.41081 | 899.61139 2,185.5237 276.09585
Slice
27 208.69251 | 899.54246 2,293.9242 289.79002
Slice
23 211.97109 | 899.47361 2,402.2257 303.47168
Slice
” 215.24967 | 899.40476 2,510.5272 317.15334
Slice
55 218.52825 | 899.33591 2,618.8286 330.83499
Slice
26 221.80683 | 899.26706 2,727.1301 344.51665
Slice
57 225.08541 | 899.19821 2,835.4316 358.19831
Slice
58 228.48378 | 899.12684 2,947.6902 372.37987
Slice
29 232.00194 | 899.05296 3,063.9058 387.06131
Slice

234.38051 | 899.01479 3,119.4031 394.07226

30




Slice 235.49935 | 899.01256 3,154.144 398.46105
31
Slice
37 237.66853 | 899.04764 3,191.1194 403.13213
Slice
33 241.00818 | 899.11978 3,286.7304 415.2106
Slice
34 244.20602 | 899.18885 3,378.2815 426.7762
Slice
35 247.26205 | 899.25486 3,465.7729 437.82894
Slice
36 250.31808 | 899.32087 3,553.2643 448.88167
Slice
37 253.47889 | 899.38914 3,643.7552 460.31332
Slice
38 256.74446 | 899.45968 3,737.2455 472.1239
Slice
39 260.01004 | 899.53022 3,830.7359 483.93448
Slice
40 263.27561 | 899.60074 3,924.2368 495.7464
Slice
a1 266.5827 899.67218 4,018.8972 507.70479
Slice
12 269.9313 899.74452 4,114.7724 519.81663
Slice
43 273.2799 899.81685 4,210.6397 531.92749
Slice
44 276.6285 899.88918 4,306.5069 544.03835
Slice
45 279.9771 899.96151 4,402.3742 556.1492
Slice
16 283.3257 900.03384 4,498.2415 568.26006
Slice
47 285.14415 | 900.0669 4,622.1715 583.91605
Slice
48 287.00871 | 900.02663 4,684.0528 591.73348
Slice
49 290.44882 | 899.95231 4,797.8957 606.11518
Slice
50 293.88822 | 899.87801 4,911.726 620.4953
Slice
51 297.32761 | 899.80372 5,025.5564 634.87541
Slice
5) 300.767 899.72943 5,139.3867 649.25553
Slice
53 304.15837 | 899.65618 5,251.6274 663.43483
Slice

307.5017 899.58396 5,362.2786 677.41332

54




Slice | 310.84503 | 899.51175 5,472.9297 691.39181
55
Slice
56 314.18837 | 899.43953 5,583.5808 705.3703
Slice
57 317.5317 899.36732 5,694.232 719.34879
Slice
c8 320.87503 | 899.2951 5,804.8831 733.32728
Slice
59 324.0125 899.22733 5,908.721 746.44505
Slice
60 326.94411 | 899.16401 6,005.7456 758.70211
Slice
61 329.87572 | 899.10068 6,102.7702 770.95917
Slice
62 332.80732 | 899.03736 6,199.7948 783.21623
Slice
63 334.63656 | 899.00165 6,236.1477 787.80866
Slice
64 335.41544 | 898.99297 6,261.0674 790.95675
Slice
65 337.44193 | 898.98512 6,303.7858 796.35335
Slice
66 340.66404 | 898.97867 6,403.7928 808.98717
Slice
67 343.88615 | 898.97223 6,503.7998 821.62099
Slice
63 347.23805 | 898.96552 6,607.8354 834.76374
Slice
69 350.71975 | 898.95856 6,715.8995 848.41541
Slice
70 354.20145 | 898.9516 6,823.9636 862.06707
Slice
71 357.46338 | 898.94507 6,925.2066 874.85704
Slice
72 360.50555 | 898.93899 7,019.6286 886.78531
Slice
73 363.54772 | 898.9329 7,114.0505 898.71358
Slice
74 366.58988 | 898.92682 7,208.4725 910.64185
Slice
75 369.63205 | 898.92074 7,302.8945 922.57012
Slice
76 372.67422 | 898.91465 7,397.3165 934.49839
Slice
27 375.99608 | 898.90801 7,500.4197 947.52336
Slice

379.59765 | 898.9008 7,612.2042 961.64502

78




Slice | 383.19922 | 898.8936 7,723.9886 | 975.76668 | O
79
Slice
30 386.8098 898.88638 7,836.105 989.93027 | O
Slice
31 390.56285 | 898.87887 7,952.6991 | 1,004.6595 | O
Slice
32 394.44936 | 898.8711 8,073.4391 | 1,019.9125 | O
Slice
33 398.01854 | 898.95294 8,014.6208 | 1,012.4821 | O
Slice
” 401.27038 | 899.12438 8,091.3079 | 1,022.1699 | O
Slice
85 404.52223 | 899.29583 8,167.995 1,031.8577 | O
Slice
36 407.77408 | 899.46728 8,244.6821 | 1,041.5456 | O
Slice
37 409.49989 | 899.69182 5,612.8636 | 709.06956 | O
Slice
33 410.96673 | 901.73038 3,986.2411 | 2,791.1961 | 300
che 413.70064 | 905.52986 3,853.7699 | 2,698.4388 | 300
Slice
90 416.42125 | 909.3419 3,683.815 2,579.435 300
ES)Illce 419.12855 | 913.1665 3,551.0089 | 2,486.4432 | 300
Slice
9 421.83585 | 916.9911 3,418.2028 | 2,393.4513 | 300
;I;ce 424.86535 | 921.36682 3,185.8307 | 2,230.7427 | 300
gllllce 428.21705 | 926.29368 3,016.5512 | 2,112.2119 | 300
;Islce 431.58191 | 931.66945 2,546.1505 | 1,782.8338 | 300
Slice
96 434.95994 | 937.49415 2,356.18 1,649.815 300
gl7|ce 438.33796 | 943.31885 2,166.2094 | 1,516.7962 | 300
ES)Iglce 441.71599 | 949.14355 1,976.2389 | 1,383.7774 | 300
Slice
99 445.36605 | 956.02868 1,550.142 1,085.4211 | 300
il(l)i)e 449.28815 | 963.97423 1,307.6721 | 915.64183 | 300
il(l)cle 452.1934 970.71385 785.11724 549.74501 300
Slice

455.2996 979.3941 612.38924 | 428.79956 | 300

102




Slice | 459.1918 991.30544 202.39348 | 141.71744 | 300
103
il(l)(;e 462.6522 1,003.3013 -68.577847 | -48.018725 | 300
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Project # 150652 Slope Stability Report for Vertical Expansion
Eau Claire, Wisconsin

APPENDIX F.3

FINAL COVER SLOPE STABILITY AND GEOCOMPOSITE
CALCULATIONS
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Erep-%ﬁ/gg’/\ivs SEVEN MILE CREEK LANDFILL
ate: PROJECT # 150652
Chkd By: JCO

Date: 08/28/15  £INAL COVER SLOPE STABILITY ANALYSIS FOR 1.30 FACTOR OF SAFETY

REQUIRED:

Calculate the required shear strength to achieve a factor of safety of 1.30 for the final cover 4:1 slopes
using the infinite slope mythology and peak interface shear test results.

SOLUTION:
Stability Calculations
o Above Cap FML, Above Cap FML,
Description Geocomposite
Below Cap FML . Fully Saturated
Thickness Saturated :
. Protective Cover
Conditions
Sideslope Slope, s 4:1 4:1 4:1
Sideslope Slope, s 25 % 25 % 25 %
Sideslope Slope, B 14.04 deg 14.04 deg 14.04 deg
Drainage Material Depth, t 2.5 feet 2.5 feet 2.5 feet
Depth of Saturation, h 0.0 feet 0.0167 feet 2.5 feet
Drainage Material Unit Weight, y 130 pcf 130 pcf 130 pcf
Cohesion, C 0 psf 0 psf 0 psf
Assumed Shear Strength to
Achieve Required Factor of 18.0 deg 18.1 deg 32.0 deg
Safety , ¢
Seismic Coefficient, n 0.0g 0.0g 0.000 g
Applied Normal Load,
N=yxt 325 psf 325 psf 325 psf
Effective Normal Load,
N =y xt- (h*62.4) 325 psf 324 psf 169 psf
DRIVING FORCES,
Fd =y x t x sin(B) x (1) 78.8 psf 78.8 psf 78.8 psf
RESISTANT FORCES,
Fr=C+ (((yxt)-(hx62.4))x 102.5 psf 102.5 psf 102.5 psf
cos(B) x tan(¢))
Factor of Safety,
FS = Fr / Ed 1.30 1.301 1.300

CONCLUSION:

The required shear strengths to achieve a factor of safety of 1.30 are calculated above and considered to
be the minimum shear strength required for the final cap. Once the cover soil is selected, a calculation
should be performed if the equivalent shear strength of the geocomposite / cover soil interface, Fr =c¢ + N x

tan(¢) is less than 32.0° to show that the geocoposite will have adequate drainage capacity so that no head
build-up above the geocomposite occurs.

Page 1 of 1
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SEVEN MILE CREEK LANDFILL
PROJECT # 150652

EVALUATION OF FINAL CAP GEOCOMPOSITE CAPACITY
REQUIRED:

Evaluate the assumed cover soil permeability for the final cap geocomposite capacity considering the maximum
flow length for the geocomposite to an outlet.

CALCULATE DESIGN FLOW RATE:

Maximum design flow rate to the geocomposite is the horizontal slope area of the geocomposite (in direction of
landfill slope) multiplied by the percolation into the geocomposite. Percolation is assumed to be limited by the soll
cover permeability.

Design flow rate, Qd = kia, where:
k = assumed soil cover permeability = 3.23E-05 cm/sec
i = gradient = 1 for vertical flow = 1
a = geocomposite drainage area equal to

1.06E-06 ft/sec

2
maximum slope length (I) x 1 foot unit width = 2240 ft'/ft
H = maximum height between geocomposite
drainage outlets =1/ 4 56.0 ft
Design flow rate, Qd = 2.37E-04 ft*/ft -sec = 0.106 gal/ft- min
SOLUTION:
Determine capacity of geocomposite per unit width
Qc = Txixw
where:
T = transmissivity of geocomposite
i = gradient
w = unit width = 1.0 foot
Transmissivity for 200 mil DS 8 oz/sy geocomposite for 100 hour testing = 3.20E-04 m?/sec
Apply Reduction Factors to transmissivity per GRI GC8
Reduction factor for creep RFcr = 1.1
Reduction factor for chemical clogging RFcc = 11
Reduction factor for biological clogging RFbc = 2.0
Total reduction factor, RF = RDcc x RFbc = 2.4
Transmissivity with reduction factors = 1.32E-04 m*/sec = 1.42E-03 ft*/ sec
i = gradient for flow of geocomposite = 0.25
Qc = 3.56E-04 ft*/ft -sec = 0.160 gal/ft-min
Factor of Safety, FS=Qc /Qd = 1.50

CONCLUSION: the maximu final cover soil permeability for the geocomposite capacity = 3.23 x 10 cm/sec

Page 1 of 1
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Summary of Seven Mile Creek Landfill 2014 Final Cap Shear Test Results

Shear Strength
ASTM Test Inteface / Normal Load (psf) C(psh 3 (deg)
D5321 |Cover Soil vs Skaps TN220-2-8 DS Geocomposite 44 333
D5321 |Skaps TN220-2-8 DS Geocomposite vs Agru 40 mil LLDPE dull side (psf) 217 28.5
D6243  |Agru 40 mil LLDPE shiny side down vs Bentomat ST GCL woven side (psf) 14 36
D6243 |Bentomat ST GCL nonwoven side vs Brick borrow barrier soil (psf) 303 16.9







Interface Friction Test Report

Client: Advanced Disposal Systems
Project: Seven Mile Creek Landfill
Date:

Shear Stress (psf)

Shear Stress (psf)

08-13-2014 to 08-15-2014

TRI Log#: E2388-32-03
Test Method: ASTM D5321

Richard Lacey, P.E. 08/15/2014

Quality Review/Date

Tested Interface: On Site Cover Soil v Skaps Industries TN220-2-8 DS Geocomposite

800

600

400

200

800

700

600

500

400

300

200

100

L Peak Shear Stress (Linear Fit)
Linear (L.D. - Dotted)

Test Results
Large
Peak | Displacement
(@3.0in.)

Friction Angle

(degrees): 33.3 33.1
Y-intercept or

Adhesion (psf): 44 36

Shearing occurred at the interface.

1 | | | | |
T T T T 1
0 200 400 600 800 1000
Normal Stress (psf)
Test Conditions
250 psf =500 psf & 1000 psf Upper Box &  On Site Cover Soil placed at 104.3 pcf
: ) ‘ at 11.7% w.c.
Lower Box  gkaps Industries TN220-2-8
Geocomposite
T Box Dimensions: 12"x12"x4"
,, Interface Interface soaked and loading applied for
,, A Conditioning: a minimum of 16 hours prior to shear.
A 1 1 | .
Test Condition: Wet
0.0 1.0 _ . 3.0
Displacement (inches) Shearing Rate: 0.04 inches/minute
Test Data
Specimen No. 1 2 3
Bearing Slide Resistance (lbs) 10 13 18
Normal Stress (psf) 250 500 1000
Corrected Peak Shear Stress (psf) 203 381 699
Corrected Large Displacement Shear Stress (psf) 198 364 687
Peak Secant Angle (degrees) 39.1 37.3 34.9
Large Displacement Secant Angle (degrees) 38.4 36.1 34.5




Client: Advanced Disposal Systems
Project: Seven Mile Creek Landfill

Interface Friction Test Report

TRI Log#: E2388-32-03

Test Method: ASTM D5321

Richard Lacey, P.E. 08/13/2014

Quality Review/Date

Date: 08-12-2014 to 08-13-2014
Tested Interface: Skaps Industries TN220-2-8 DS Geocomposite v Agru 40-mil LLDPE
Microspike Geomembrane (G14C277073)
800 +
L Peak Shear Stress (Linear Fit) Test Results
S Linear (L.D. - Dotted) Large
500 i Peak | Displacement
g | (@ 3.0in.)
g I % Friction Angle
& 400 + (degrees): 28.5 17.6
5 —
& I , ////e' Y-intercept or
200 £ e o Adhesion (psf): | 217 144
[ Shearing occurred at the interface.
0 1 1 1 1 |
0 200 400 600 800 1000
Normal Stress (psf)
Test Conditions
800
. 250 psf =500 psf A 1000 psf Upper Box &  Skaps Industries TN220-2-8
700 +
F Geocomposite
& 600 +
> ok Lower Box  Agru 40-mil LLDPE Microspike
[%] L
g g Geomembrane - dull side up
@ 400 |
© r H H . " " "
% 300 © Box Dimensions: 12"x12"x4
200 + Interface Interface soaked and loading applied for
100 E Conditioning:  a minimum of 16 hours prior to shear.
0 e | | | »
Test Condition: Wet
0.0 1.0 . . 3.0
Displacement (inches) Shearing Rate: 0.20 inches/minute
Test Data
Specimen No. 1 2 3
Bearing Slide Resistance (lbs) 10 13 18
Normal Stress (psf) 250 500 1000
Corrected Peak Shear Stress (psf) 354 489 762
Corrected Large Displacement Shear Stress (psf) 225 298 461
Peak Secant Angle (degrees) 54.8 44.3 37.3
Large Displacement Secant Angle (degrees) 42.0 30.8 24.7
Asperity (mils) 24.2 23.4 23.6




Interface Friction Test Report

Client: Advanced Disposal Systems TRI Log#: E2388-32-03 John Allen, P.E. 08/19/2014
Project: Seven Mile Creek Landfill Test Method: ASTM D6243 Quality Review/Date
Date: 08-14-2014 to 08-18-2014

Tested Interface: Bentomat ST GCL (4811) v Agru 40-mil LLDPE Microspike Geomembrane

(G14C277073)
800
L Peak Shear Stress (Linear Fit) Test Results
P emeee-- Linear (L.D. - Dotted) Large
I Peak | Displacement
600 + 3.0i
g I (@ 3.0in.)
I I o Friction Angle
(0]
& 400 (degrees): 36.0 241
o |
= I Y-intercept or
200 + _ Adhesion (psf): 14 0
L g ~
- —<>/ Shearing occurred at the interface. The large
0 el } } } } | displacement friction angle regression analysis was
0 200 400 600 800 1000 adjusted to fit a zero y-intercept.
Normal Stress (psf)
Test Conditions
800
00 & 250 psf =500 psf 4 1000 psf Upper Box &  Bentomat ST GCL-woven side down
< 600 | W
S ol B e Lower Box  Agru 40-mil LLDPE Microspike
@ F
I F ;A‘ Geomembrane - shiny side up
» 400 + A
a r /\ . H . " n "
3 500 & ﬁﬁ&% Box Dimensions: 12"x12"x4
2 A g < NP
200 + B e e e e e Interface Interface soaked and loading applied for
100 e L% Conditionina:  a minimum of 24 hours prior to shear.
0 = | | | y
Test Condition: Wet
0.0 1.0 20 3.0
Displacement (inches) Shearing Rate: 0.04 inches/minute
Test Data
Specimen No. 1 2 3
Bearing Slide Resistance (Ibs) 10 13 18
Normal Stress (psf) 250 500 1000
Corrected Peak Shear Stress (psf) 206 360 745
Corrected Large Displacement Shear Stress (psf) 104 199 462
Peak Secant Angle (degrees) 39.5 35.8 36.7
Large Displacement Secant Angle (degrees) 22.6 21.7 24.8
Asperity (mils) 23.4 23.6 24.4




Interface Friction Test Report

Client: Advanced Disposal Systems TRI Log#: E2388-32-03 John M. Allen, P.E., 08/19/2014
Project: Seven Mile Creek Landfill Test Method: ASTM D6243 Quality Review/Date
Date: 08-15-2014 to 08-18-2014

Shear Stress (psf)

Shear Stress (psf)

Tested Interface: Bentomat ST GCL (4811) vs. Brick Borrow -Upper Barrier Soil

2000 T Test Results
Peak Shear Stress (Linear Fit) ===ee-- Linear (L.D. - Dotted)
Large

, Peak | Displacement
T @3.0in)

I Friction Angle
1000 | (degrees): 16.9 16.5

I Y-intercept or
500 | QM Adhesion (psf): 303 306

Lo Shearing occurred at the interface. An area correction

I was applied.
0 e
0 500 1000 1500 2000
Normal Stress (psf)
Test Conditions
800 T .
: 250psf  -500psf  A1000 psf Upper Box & Bentomat ST GCL (non-woven side
- down)
Brick Borrow Upper Barrier Soil remolded to
Lower Box

90% of maximum dry density at the optimum
moisture content +4% or 106.6 pcf at 15.8%

Box Dimensions: 12"x12"x4"

Interface Interface soaked and loading applied for

Conditionina: a minimum of 24 hours prior to shear.

O L L L } L L L } L L L } L L L }
0.0 1.0 2.0 3.0 4.0
Displacement (inches)

Test Condition: Wet

Shearing Rate: 0.04 inches/minute

Test Data
Specimen No. 1 2 3
Bearing Slide Resistance (Ibs) 10 13 18
Area Corrected Normal Stress (psf) 332 667 1312
Area Corrected Peak Shear Stress (psf) 359 573 678
Area Corrected Large Displacement Normal Stress (psf) 333 667 1330
Area Corrected Large Displacement Shear Stress (psf) 359 573 678
Peak Secant Angle (degrees) 47.2 40.7 27.3
Large Displacement Secant Angle (degrees) 47.2 40.7 27.0
Asperity (mils) - - -- - -




Appendix T-3 Geotechnical and Stability Evaluation
Advanced Disposal Services Seven Mile Creek Landfill
Sector 2 Northeast Expansion Feasibility Report

APPENDIX T-3B
SLOPE STABILITY OUTPUTS FOR FOUNDATION AND
LINER SYSTEM




Elevation

1,200

1,100

1,000

900
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File Version: 9.00
Title: 7 mile expansion
Date: 06/14/2019

Factor of Safety 2 798
®

Color | Name | Model Unit Cohesion' | Phi*

Weight | (psf) ©)
(pcf)

D Berm | Mohr-Coulomb 125 100 28

. Berock | Bedrock (Impenetrable)

. liner | Mohr-Coulomb 125 0 1

D Soil Mohr-Coulomb 125 0 30

D Waste | Mohr-Coulomb 90 300 33

1: Waste

100 200

300

400

500
Distance
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800

900

1,000



Slope Stability Page 1 of 6

Slope Stability

Report generated using GeoStudio 2018. Copyright © 1991-2018 GEO-SLOPE International Ltd.

File Information

File Version: 9.00

Title: 7 mile expansion

Created By: Hullings, Donald

Last Edited By: Hullings, Donald

Revision Number: 11

Date: 06/14/2019

Time: 01:57:04 PM

Tool Version: 9.0.5.16316

File Name: North-South - circular waste.gsz
Directory: C:\Users\donald.hullings\Desktop\
Last Solved Date: 06/19/2019

Last Solved Time: 05:40:47 PM

Project Settings

Unit System: U.S. Customary Units

Analysis Settings

Slope Stability
Description: N-S Section
Kind: SLOPE/W
Method: Spencer
Settings
PWP Conditions from: (none)
Unit Weight of Water: 62.4 pcf
Slip Surface
Direction of movement: Right to Left
Use Passive Mode: No
Slip Surface Option: Entry and Exit
Critical slip surfaces saved: 1
Optimize Critical Slip Surface Location: Yes
Optimizations Settings
Maximum Iterations: 2,000
Convergence Tolerance: 1e-07
Starting Points: 8
Ending Points: 16
Complete Passes per Insertion: 1
Driving Side Maximum Convex Angle: 5 °
Resisting Side Maximum Convex Angle: 1 °
Tension Crack Option: (none)
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Slope Stability

Distribution

F of S Calculation Option: Constant

Advanced

Geometry Settings

Factor of Safety Convergence Settings
Maximum Number of Iterations: 100
Tolerable difference in F of S: 0.001

Minimum Slip Surface Depth: 0.1 ft

Number of Slices: 30

Solution Settings

Materials

Waste

Search Method: Root Finder
Tolerable difference between starting and converged F of S: 3
Maximum iterations to calculate converged lambda: 20

Max Absolute Lambda: 2

Model: Mohr-Coulomb
Unit Weight: 90 pcf

Cohesion':

Phi': 33 °
Phi-B: 0 °

liner

300 psf

Model: Mohr-Coulomb
Unit Weight: 125 pcf

Cohesion':

Phi': 11 °
Phi-B: 0 °

Berm

0 psf

Model: Mohr-Coulomb
Unit Weight: 125 pcf

Cohesion':

Phi': 28 °
Phi-B: 0 °

Soil

100 psf

Model: Mohr-Coulomb
Unit Weight: 125 pcf

Cohesion':

Phi': 30 °
Phi-B: 0 °

Berock

0 psf

Model: Bedrock (Impenetrable)

Page 2 of 6
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Slope Stability Page 3 of 6

Slip Surface Entry and Exit
Left Type: Range
Left-Zone Left Coordinate: (20, 926.3959) ft
Left-Zone Right Coordinate: (70, 926.644) ft
Left-Zone Increment: 10
Right Type: Range
Right-Zone Left Coordinate: (200, 963.7731) ft
Right-Zone Right Coordinate: (300, 994.304) ft
Right-Zone Increment: 10
Radius Increments: 4

Slip Surface Limits

Left Coordinate: (-0.4962, 926.3959) ft
Right Coordinate: (999.5038, 1,071.3959) ft

Points

X

Y

Point 1

-0.4962 ft

926.3959 ft

Point 2

69.5038 ft

926.3959 ft

Point 3

75.5038 ft

929.3959 ft

Point 4

87.5038 ft

933.3959 ft

Point 5

100.5038 ft

933.3959 ft

Point 6

552.5038 ft

1,071.3959 ft

Point 7

999.5038 ft

1,071.3959 ft

Point 8

99.5038 ft

929.3959 ft

Point 9

108.5038 ft

926.3959 ft

Point 10

190.5038 ft

903.3959 ft

Point 11

889.5038 ft

910.3959 ft

Point 12

189.5038 ft

899.3959 ft

Point 13

589.5038 ft

903.3959 ft

Point 14

889.5038 ft

906.3959 ft

Point 15

-0.4962 ft

856.3959 ft

Point 16

99.5038 ft

871.3959 ft

Point 17

239.5038 ft

895.3959 ft

Point 18

459.5038 ft

886.3959 ft

Point 19

559.5038 ft

901.3959 ft

Point 20

829.5038 ft

821.3959 ft

Point 21

-0.4962 ft

821.3959 ft

Regions

Material

Points

Area

Region 1

Waste

5,6,7,11,10

1.0642e+05 ft?
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Slope Stability Page 4 of 6
Region | liner 3,4,5,10,11,14,13,12,9,8 3,258.5 ft?
2
geg'on Berm 2,3,8,9 94.5 ft?
Zeg'on Soil 1,2,9,12,13,19,18,17,16,15 | 12,957 ft2
Eeg'on Berock | 15,16,17,18,19,14,20,21 | 60,145 ft2
Current Slip Surface

Slip Surface: 606

Factor of Safety: 2.798

Volume: 4,193.4662 ft3

Weight: 390,361.49 |bf

Resisting Moment: 89,241,469 |bf-ft

Activating Moment: 31,895,281 |bf-ft

Resisting Force: 266,411.96 |bf

Activating Force: 95,185.803 |bf

Slip Rank: 1 of 606 slip surfaces

Exit: (63.054855, 926.3959) ft

Entry: (299.73056, 994.22177) ft

Radius: 115.8141 ft

Center: (101.92365, 1,236.3152) ft

Slip Slices
Base Normal Frictional Cohesive
X Y PWP Stress Strength Strength
Slice 1 66.279328 925.23667 0 187.7173 psf 108.37863 psf 0 psf
ft ft psf

Slice 2 | 71.0846 ft ?53'50912 gsf 595.45429| psf 343.7857 psf 0 psf
Slice 3 | 74.0846 ft ?,(23'07014 gsf 710.95626 psf 410.47079 psf 0 psf
Slice 4 | 78.5038 ft 1?,(23'47288 gsf 876.39262 psf 505.98552 psf 0 psf
Slice 5 | 84.5038 ft ?,[24'01969 gsf 1,060.3535 psf 612.19539 psf 0 psf
Slice 6 | 90.8834 ft 924.6011 ft gsf 1,113.3439 psf 642.78937 psf 0 psf
Slice 7 | 96.8834 ft ?5492364 gsf 1,118.9372 psf | 646.01871 psf | O psf
Slice 8 | 100.0038 ft ?,[24'94096 gsf 1,116.6499 psf 644.69814 psf 0 psf
Slice 9 | 102.7346 ft ?,[24'95612 gsf 1,151.915 psf 665.05846 psf 0 psf
i'c')ce 106.7346 ft ?3483038 2sf 1,289.8887 psf | 744.71761 psf | O psf

file:///C:/Users/donald.hullings/Desktop/North-South%20-%20circular%20waste%20-%20... 6/19/2019



Slope Stability Page 5 of 6
Slice | 111.84078 | 924.43176 | 0 1,433.9285) psf | 827.87903 psf | 0 psf
11 ft ft psf
Slice | 115.79098 | 924.12337 | 0
12 £t ft osf 1,467.7111 psf | 285.29413 psf | O psf
Slice | 120.53467 | 923.68525 | 0
1 o o ost | 16131638 psf | 313.56728 psf | 0 psf
Slice | 128.79563 | 922.90475 | 0
" o o os | 1/853:6592psf | 36031485 psf | 0 psf
Slice | 135.99545 | 923.15723 | 0
15 £t ft osf 1,825.9951 psf | 1,185.8151 psf | 300 psf
Slice 1145 0p6 1t | 92442843 1 O 1,876.2604 psf | 1,218.4577 psf | 300 psf
16 ft psf
Slice | 149.25302 | 925.92947 | 0
- o o osf | 1937.0969 psf | 1,257.9654 psf | 300 psf
Slice 1 157.62465 | o7 c7a6t | © 2,007.1318 psf | 1,303.4466 psf | 300 psf
18 ft psf
Slice | 165.99628 | 929.41973 | 0
1o o o os | 2077-1666 psf | 1,348.9278 psf | 300 psf
Slice | 173.72492 0
o0 “ 9311704t | . | 2,085.9269 psf | 1,354.6168 psf | 300 psf
Slice 1 180.81055 | o35 gy66 ¢ | © 2,120.4338 psf | 1,377.0258 psf | 300 psf
21 ft psf
Slice | 187.89618 | o3/ cgogft | O 2,154.9407 psf | 1,399.4348 psf | 300 psf
22 ft psf
Slice | 194.82532 | o360 5977t | © 2,107.6604 psf | 1,368.7307 psf | 300 psf
23 ft psf
Slice | 201.59797 0
” ft 938.6713 ft osf 2,107.1784 psf | 1,368.4177 psf | 300 psf
Slice 1 208.74498 | o011 0274 | © 2,046.2078 psf | 1,328.8229 psf | 300 psf
25 ft psf
Slice | 216.26632 0
e o 943.666ft | . | 20185509 psf | 1,310.8623 psf | 300 psf
Slice 0
i 225255t | 947.0369ft | | | 1927.5825psf | 12517867 psf | 300 psf
Slice | 234.52073 | (050.89052) | 0
58 ft ft osf 1,798.1552 psf | 1,167.7357 psf | 300 psf
Slice 1 5 1) 5062 ¢ | ©22:49455 | O 1,709.969 psf | 1,110.4669 psf | 300 psf
29 ft psf
Slice | [250.67167) | [958.09858 | 0
i ft - osf | 16217829 psf | 1,053.1981 psf | 300 psf
Slice | 259.22608 | 962.52917 | 0
. o o ost | 1/386.6767 psf | 900.51835 psf | 300 psf
Slice | 268.25945 0
i o 967.7863t | . | 1,203.8605 psf | 781.80202 psf | 300 psf
Slice | 277.29282 | 973.04343 | 0
. o o os | 10210624 psf | 663.08569 psf | 300 psf

679.1471 psf 441.04328 psf | 300 psf
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Slope Stability
Slice 285.30388 978.71625 0
34 ft ft psf
Slice 292.29262 984.80475 0 273.12363
35 ft ft osf 420.5735 psf osf 300 psf
Slice 297.75878 991.03538 0 50.252165 32.634138 300 osf
36 ft ft psf psf psf P
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Elevation

1,200

1,100

1,000

900

800

Seven Mile Creek Landfill

Title: 7 mile expansion
Date: 06/19/2019
File Name: North-South - optimized liner failure.gsz

Factor of Safety 1.565
[}

Color | Name | Model Unit Cohesion’ | Phi'

Weight | (psf) )
(pcf)

D Berm | Mohr-Coulomb 125 100 28

. Berock | Bedrock (Impenetrable)

. liner | Mohr-Coulomb 125 0 1

D Soil Mohr-Coulomb 125 0 30

D Waste | Mohr-Coulomb 90 300 33

1: Waste

100 200 300
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500
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Slope Stability

Report generated using GeoStudio 2018. Copyright © 1991-2018 GEO-SLOPE International Ltd.

File Information

File Version: 9.00

Title: 7 mile expansion

Created By: Hullings, Donald

Last Edited By: Hullings, Donald

Revision Number: 17

Date: 06/19/2019

Time: 05:38:22 PM

Tool Version: 9.0.5.16316

File Name: North-South - optimized liner failure.gsz
Directory: C:\Users\donald.hullings\Desktop\
Last Solved Date: 06/19/2019

Last Solved Time: 05:38:26 PM

Project Settings

Unit System: U.S. Customary Units

Analysis Settings

Slope Stability
Description: N-S Section
Kind: SLOPE/W
Method: Spencer
Settings
PWP Conditions from: (none)
Unit Weight of Water: 62.4 pcf
Slip Surface
Direction of movement: Right to Left
Use Passive Mode: No
Slip Surface Option: Fully-Specified
Critical slip surfaces saved: 1
Optimize Critical Slip Surface Location: Yes
Optimizations Settings
Maximum Iterations: 2,000
Convergence Tolerance: 1e-07
Starting Points: 8
Ending Points: 16
Complete Passes per Insertion: 1
Driving Side Maximum Convex Angle: 5 °
Resisting Side Maximum Convex Angle: 1 °
Tension Crack Option: (none)
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Slope Stability

Distribution

F of S Calculation Option: Constant

Advanced

Geometry Settings

Factor of Safety Convergence Settings
Maximum Number of Iterations: 100
Tolerable difference in F of S: 0.001

Minimum Slip Surface Depth: 0.1 ft

Number of Slices: 30

Solution Settings

Materials

Waste

Search Method: Root Finder
Tolerable difference between starting and converged F of S: 3
Maximum iterations to calculate converged lambda: 20

Max Absolute Lambda: 2

Model: Mohr-Coulomb
Unit Weight: 90 pcf

Cohesion':

Phi': 33 °
Phi-B: 0 °

liner

300 psf

Model: Mohr-Coulomb
Unit Weight: 125 pcf

Cohesion':

Phi': 11 °
Phi-B: 0 °

Berm

0 psf

Model: Mohr-Coulomb
Unit Weight: 125 pcf

Cohesion':

Phi': 28 °
Phi-B: 0 °

Soil

100 psf

Model: Mohr-Coulomb
Unit Weight: 125 pcf

Cohesion':

Phi': 30 °
Phi-B: 0 °

Berock

0 psf

Model: Bedrock (Impenetrable)

file:///C:/Users/donald.hullings/Desktop/7%20mile/North-South%20-%200optimized%62011...
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Slope Stability

Fully Specified Slip Surfaces

Fully

y Specified Sli

p Surface 1

X

Y

94.5038 ft

933.3959 ft

190.5038 ft

901.3959 ft

490.5038 ft

904.3959 ft

552.5038 ft

1,071.3959 ft

Slip Surface Limits

Left Coordinate: (-0.4962, 926.3959) ft
Right Coordinate: (999.5038, 1,071.3959) ft

Points

X

Y

Point 1

-0.4962 ft

926.3959 ft

Point 2

69.5038 ft

926.3959 ft

Point 3

75.5038 ft

929.3959 ft

Point 4

87.5038 ft

933.3959 ft

Point 5

100.5038 ft

933.3959 ft

Point 6

552.5038 ft

1,071.3959 ft

Point 7

999.5038 ft

1,071.3959 ft

Point 8

99.5038 ft

929.3959 ft

Point 9

108.5038 ft

926.3959 ft

Point 10

190.5038 ft

903.3959 ft

Point 11

889.5038 ft

910.3959 ft

Point 12

189.5038 ft

899.3959 ft

Point 13

589.5038 ft

903.3959 ft

Point 14

889.5038 ft

906.3959 ft

Point 15

-0.4962 ft

856.3959 ft

Point 16

99.5038 ft

871.3959 ft

Point 17

239.5038 ft

895.3959 ft

Point 18

459.5038 ft

886.3959 ft

Point 19

559.5038 ft

901.3959 ft

Point 20

829.5038 ft

821.3959 ft

Point 21

-0.4962 ft

821.3959 ft

Regions

Material

Points

Area

Region 1

Waste

5,6,7,11,10

1.0642e+05 ft?

Region 2

liner

3,4,5,10,11,14,13,12,9,8

3,258.5 ft?
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Slope Stability

Slip Slices

Page 4 of 5
Region | Berm 2,3,8,9 94.5 ft2
3
Zeg'on Soil 1,2,9,12,13,19,18,17,16,15 | 12,957 ft2
Eeg'on Berock | 15,16,17,18,19,14,20,21 | 60,145 ft2
Current Slip Surface
Slip Surface: 2
Factor of Safety: 1.565
Volume: 38,682.64 ft3
Weight: 3,522,431 Ibf
Resisting Moment: 2.6750832e+08 |bf-ft
Activating Moment: 1.7096536e+08 |bf-ft
Resisting Force: 947,014.66 |bf
Activating Force: 605,262.54 |bf
Slip Rank: 1 of 2 slip surfaces
Exit: (87.571496, 933.3959) ft
Entry: (590.51765, 1,071.3959) ft
Radius: 256.96355 ft
Center: (292.31821, 1,105.8959) ft
Base Normal Frictional Cohesive
X Y PWP Stress Strength Strength
Slice 1 94.037648 931.24728 0 315.10878 psf 61.250942 psf 0 psf
ft ft psf
Slice 2 111.43825 925.46528 0 1,365.9152 psf 265.50703 psf 0 psf
ft ft psf
Slice 3 130.80928 919.10365 0 2,648.3466 psf 514.78642 psf 0 psf
ft ft psf
Slice 4 147.68242 91364715 0 3,757.4429 psf 730.37291 psf 0 psf
ft ft psf
Slice5 | 164.7152 ft 309.02903 25]‘ 4,550.2418 psf 884.47741 psf 0 psf
Slice 6 181.99835 905.22933 0 5,389.7752 psf 1,047.6662 psf | O psf
ft ft psf
Slice 7 198.75345 90249077 0 5,903.2103 psf 1,147.4678 psf | O psf
ft ft psf
Slice 8 214.88975 900.83333 0 6,605.5394 psf 1,283.9868 psf | O psf
ft ft psf
Slice 9 231.38843 900.02135 0 6,928.148 psf 1,346.6955 psf | O psf
ft ft psf
i'(')ce ?824947 ?t00'05485 gsf 7,406.6842 psf | 1,439.7136 psf | 0 psf
Slice 265.40035 900.16118 0
11 it ft osf 7,860.2034 psf 1,527.8688 psf 0 psf
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Slope Stability Page 5 of 5
Slice 282.84105 900.34035 0 8,335.1546 psf | 1,620.1899 psf | 0 psf
12 ft ft psf
Slice 300.28175 900.51952 0
13 ft £t osf 8,810.1058 psf | 1,712.5111 psf | O psf
Slice 313.99755 0
1 “ 900.7052 ft osf 9,147.8146 psf | 1,778.155 psf | O psf
Slice 328.52391 900.86898 0
15 £t £t osf 9,582.7381 psf | 1,862.6956 psf | O psf
Slice 348.02731 901.00748 0
16 ft ft osf 10,122.262 psf | 1,967.5685 psf | O psf
Slice 0
17 365.4252 ft | 901.1896 ft osf 10,565.831 psf | 2,053.7895 psf | O psf
Slice 380.01943 901.40835 0
18 o f osf | 10953677 psf | 2,129.1792 psf | 0 psf
Slice 394.35708 901.62325 0
19 ft ft osf 11,334.795 psf | 2,203.261 psf | O psf
Slice 411.87745 902.74627 0
00 o o ost | 11345273 psf | 2,205.2977 psf | O psf
Slice | #32.58055 | 904.77742 | O 11,665.553 psf | 2,267.5539 psf | O psf
21 ft ft psf
Slice 445.65605 908.62335 0
> o f osf | 713303855 psf | 4,760.408 psf | 300 psf
Slice 455.98577 919.00793 0
53 ft ft osf 7,056.1944 psf | 4,582.3462 psf | 300 psf
Slice 471.19732 934.11638 0
o4 P o ost | 447474 psf | 4,187.0385 psf | 300 psf
Slice | 486.18476 | g/g cogofr | © 5,590.4479 psf | 3,630.4793 psf | 300 psf
25 ft psf
;L'.)CE ;00'94809 965.6334 ft gsf 4,947.2877 psf | 3,212.8062 psf | 300 psf
Slice 1 515.71141 | gq1 cogeft | © 4,304.1276 psf | 2,795.1331 psf | 300 psf
27 ft psf
Slice 1 530.47474 | 957 sg3g | O 3,660.9675 psf | 2,377.4601 psf | 300 psf
28 ft psf
Slice 1,014.3003 0
29 545.1801 ft £t osf 2,836.3871 psf | 1,841.9713 psf | 300 psf
Slice 1,030.1863 0
30 558.5088 ft £t osf 2,103.3374 psf | 1,365.9233 psf | 300 psf
Slice 571.01476 1,045.8565 0
31 ft ft osf 1,194.0176 psf | 775.40413 psf | 300 psf
Slice 584.01669 1,062.8828 0
32 ft ft osf 319.43533 psf 207.44373 psf | 300 psf
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Elevation

Color | Name | Model Uni_t Cohesion' | Phi'
Seven Mile Creek Landfill wm (psf) ©)
Bedrock | Bedrock (| trabl

Date: 06/27/2019 Bl | Bodrock | Bedrock (impenetabic)
File Name: east-west foundation.gsz [[] |Berm | Mohr-Coulomb 125|100 3
Factor of Safety8.067 [l |Lliner | Mohr-Coulomb 125 0 1
® D Soil Mohr-Coulomb 125 0 30
1,200 D Soil2 Mohr-Coulomb 125 0 30
[] |Waste |Mohr-Coulomb % 300 33

1,150

1,100

1,050

1,000 1: Waste

950

900

850

Distance

900

1,000

1,100
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SLOPE/W Analysis

Report generated using GeoStudio 2018. Copyright © 1991-2018 GEO-SLOPE International Ltd.

File Information

File Version: 9.00

Created By: Hullings, Donald

Last Edited By: Hullings, Donald

Revision Number: 46

Date: 06/27/2019

Time: 01:06:22 PM

Tool Version: 9.0.5.16316

File Name: east-west foundation.gsz

Directory: C:\Users\donald.hullings\Desktop\7 mile\

Project Settings

Unit System: U.S. Customary Units

Analysis Settings

SLOPE/W Analysis
Kind: SLOPE/W
Method: Morgenstern-Price
Settings
Side Function
Interslice force function option: Half-Sine
PWP Conditions from: (none)
Unit Weight of Water: 62.4 pcf
Slip Surface
Direction of movement: Right to Left
Use Passive Mode: No
Slip Surface Option: Entry and Exit
Critical slip surfaces saved: 1
Optimize Critical Slip Surface Location: Yes
Optimizations Settings
Maximum lterations: 2,000
Convergence Tolerance: 1e-07
Starting Points: 8
Ending Points: 16
Complete Passes per Insertion: 1
Driving Side Maximum Convex Angle: 5 °
Resisting Side Maximum Convex Angle: 1
Tension Crack Option: (none)
Distribution
F of S Calculation Option: Constant
Advanced
Geometry Settings
Minimum Slip Surface Depth: 0.1 ft
Number of Slices: 30
Factor of Safety Convergence Settings
Maximum Number of Iterations: 100
Tolerable difference in F of S: 0.001

°
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SLOPE/W Analysis

Solution Settings
Search Method: Root Finder
Tolerable difference between starting and converged F of S: 3
Maximum iterations to calculate converged lambda: 20
Max Absolute Lambda: 2

Materials

Waste

Model: Mohr-Coulomb
Unit Weight: 90 pcf
Cohesion': 300 psf

Phi': 33 °
Phi-B: 0 °

Liner

Model: Mohr-Coulomb
Unit Weight: 125 pcf

Cohesion': 0 psf

Phi': 11 °
Phi-B: 0 °
Berm

Model: Mohr-Coulomb
Unit Weight: 125 pcf
Cohesion': 100 psf

Phi': 28 °
Phi-B: 0 °

Soil

Model: Mohr-Coulomb
Unit Weight: 125 pcf

Cohesion': 0 psf
Phi': 30 °
Phi-B: 0 °

Bedrock

Model: Bedrock (Impenetrable)

Soil2

Model: Mohr-Coulomb
Unit Weight: 125 pcf

Cohesion': 0 psf
Phi': 30 °
Phi-B: 0 °

Slip Surface Entry and Exit

Left Type: Range

Left-Zone Left Coordinate: (40, 932) ft
Left-Zone Right Coordinate: (50, 932) ft
Left-Zone Increment: 10

Right Type: Range

Right-Zone Left Coordinate: (110, 940.5) ft
Right-Zone Right Coordinate: (150, 950.5) ft

Page 2 of 4
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SLOPE/W Analysis Page 3 of 4

Right-Zone Increment: 10
Radius Increments: 5

Slip Surface Limits

Left Coordinate: (0, 932) ft
Right Coordinate: (1,064, 902) ft

Points

X Y
Point 1 0ft 932 ft
Point2 | 53 ft 932 ft
Point 3 59 ft 934 ft
Point4 | 75ft 938 ft
Point 5 100 ft 938 ft
Point6 | 988 ft 1,160 ft
Point 7 1,050 ft | 1,160 ft
Point 8 100 ft 934 ft
Point 9 106 ft 932 ft
Point 10 | 163 ft 913 ft
Point 11 | 173 ft 914 ft
Point 12 | 211 ft 912 ft
Point 13 | 306 ft 914 ft
Point 14 | 401 ft 909 ft
Point 15 | 473 ft 910.4 ft
Point 16 | 523 ft 907.8 ft
Point 17 | 578 ft 926 ft
Point 18 | 172 ft 910 ft
Point 19 | 211 ft 908 ft
Point 20 | 306 ft 910 ft
Point 21 | 401 ft 905 ft
Point 22 | 473 ft 906.4 ft
Point 23 | 523 ft 903.8 ft
Point 24 | 578 ft 922 ft
Point 25 | 1,000 ft | 880 ft
Point 26 | O ft 915 ft
Point 27 | Oft 880 ft
Point 28 | 598 ft 926 ft
Point 29 | 664 ft 904 ft
Point 30 | 764 ft 904 ft
Point 31 | 1,064 ft | 902 ft
Point 32 | 598 ft 922 ft
Point 33 | 664 ft 900 ft
Point 34 | 764 ft 900 ft
Point 35 | 1,064 ft | 898 ft

Regions

| | Material Points Area
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Region | Waste | 5,6,7,31,30,29,28,17,16,15,14,13,12,11 1.4065e+05
1 fit2

geg'c’” Liner | 3,4,5,11,12,13,14,15,16,17,28,29,30,31,35,34,33,32,24,23,22,21,20,19,18,10,9,8 | 4,001 ft?
geglon Berm 23.8,9 94 ft?
Zegm” Soil 1,2,9,10,26 2,392.5 ft?
Eegm” Bedrock | 26,10,18,19,20,21,22,23,33,34,35,25,27 25,641 ft?
zeg'on Soil2 | 23,24,32,33 1,607.6 ft?
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Date: 06/27/2019

Seven Mile Creek Landill

File Name: east-west optimized liner 1.gsz

Factor of Safeg‘l .550

Color | Name | Model Unit Cohesion' | Phi’

Weight | (psf) )
(pcf)

[l | Bedrock | Bedrock (Impenetrable)

D Berm Mohr-Coulomb 125 100 28

[l |Lliner | Mohr-Coulomb 125 |0 1

D Sail Mohr-Coulomb 125 0 30

D Sail2 Mohr-Coulomb 125 0 30

[] |Waste |Mohr-Coulomb 0 300 33

100

200

300

400

500

Distance

700

800

900

1,000

1,100
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SLOPE/W Analysis

Report generated using GeoStudio 2018. Copyright © 1991-2018 GEO-SLOPE International Ltd.

File Information

File Version: 9.00

Created By: Hullings, Donald

Last Edited By: Hullings, Donald

Revision Number: 26

Date: 06/27/2019

Time: 01:10:47 PM

Tool Version: 9.0.5.16316

File Name: east-west optimized liner 1.gsz
Directory: C:\Users\donald.hullings\Desktop\7 mile\
Last Solved Date: 06/27/2019

Last Solved Time: 01:10:50 PM

Project Settings

Unit System: U.S. Customary Units

Analysis Settings

SLOPE/W Analysis
Kind: SLOPE/W
Method: Morgenstern-Price
Settings
Side Function
Interslice force function option: Half-Sine
PWP Conditions from: (none)
Unit Weight of Water: 62.4 pcf
Slip Surface
Direction of movement: Right to Left
Use Passive Mode: No
Slip Surface Option: Fully-Specified
Critical slip surfaces saved: 1
Optimize Critical Slip Surface Location: Yes
Optimizations Settings
Maximum lterations: 2,000
Convergence Tolerance: 1e-07
Starting Points: 8
Ending Points: 16
Complete Passes per Insertion: 1
Driving Side Maximum Convex Angle: 5 °
Resisting Side Maximum Convex Angle: 1 °
Tension Crack Option: (none)
Distribution
F of S Calculation Option: Constant
Advanced
Geometry Settings
Minimum Slip Surface Depth: 0.1 ft
Number of Slices: 30
Factor of Safety Convergence Settings
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Maximum Number of Iterations: 100
Tolerable difference in F of S: 0.001
Solution Settings
Search Method: Root Finder
Tolerable difference between starting and converged F of S: 3
Maximum iterations to calculate converged lambda: 20
Max Absolute Lambda: 2

Materials

Waste
Model: Mohr-Coulomb
Unit Weight: 90 pcf
Cohesion': 300 psf
Phi': 33 °
Phi-B: 0 °

Liner
Model: Mohr-Coulomb
Unit Weight: 125 pcf
Cohesion': 0 psf

Phi': 11 °
Phi-B: 0 °
Berm

Model: Mohr-Coulomb
Unit Weight: 125 pcf
Cohesion': 100 psf
Phi': 28 °

Phi-B: 0 °

Soil
Model: Mohr-Coulomb
Unit Weight: 125 pcf
Cohesion': 0 psf
Phi': 30 °
Phi-B: 0 °

Bedrock
Model: Bedrock (Impenetrable)

Soil2
Model: Mohr-Coulomb
Unit Weight: 125 pcf
Cohesion': 0 psf
Phi': 30 °
Phi-B: 0 °

Fully Specified Slip Surfaces

Fully Specified Slip Surface 1
X Y
100 ft | 940 ft
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173
ft

912
ft

214
ft

910
ft

306
ft

912
ft

401
ft

907
ft

473
ft

908.4
ft

523
ft

903.8
ft

576
ft

924
ft

700
ft

1,095
ft

Slip Surface Limits
Left Coordinate: (0, 932) ft

Right Coordinate: (1,064, 902) ft

Points
X Y
Point 1 0ft 932 ft
Point 2 53 ft 932 ft
Point 3 59 ft 934 ft
Point 4 75 ft 938 ft
Point5 | 100 ft 938 ft
Point 6 988 ft 1,160 ft
Point 7 1,050 ft | 1,160 ft
Point 8 100 ft 934 ft
Point9 | 106 ft 932 ft
Point 10 | 163 ft 913 ft
Point 11 | 173 ft 914 ft
Point 12 | 211 ft 912 ft
Point 13 | 306 ft 914 ft
Point 14 | 401 ft 909 ft
Point 15 | 473 ft 910.4 ft
Point 16 | 523 ft 907.8 ft
Point 17 | 578 ft 926 ft
Point 18 | 172 ft 910 ft
Point 19 | 211 ft 908 ft
Point 20 | 306 ft 910 ft
Point 21 | 401 ft 905 ft
Point 22 | 473 ft 906.4 ft
Point 23 | 523 ft 903.8 ft
Point 24 | 578 ft 922 ft
Point 25 | 1,000 ft | 880 ft
Point 26 | O ft 915 ft
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Point | 0ft | 880ft
27
;Zi“t 598 ft | 926 ft
;gi”t 664 ft | 904 ft
ggi”t 764 ft | 904 ft
;cl)int #064 902 ft
:;i”t 598 ft | 922 ft
:gi”t 664 ft | 900 ft
:Zi”t 764t | 900 ft
zgint f1‘[,064 308 ft
Regions

Material Points Area
Tegion Waste | 5,6,7,31,30,29,28,17,16,15,14,13,12,11 flt.24065e+05
gegm” Liner 3,4,5,11,12,13,14,15,16,17,28,29,30,31,35,34,33,32,24,23,22,21,20,19,18,10,9,8 | 4,001 ft2
gegm” Berm 2,3,8,9 94 ft2
Zegion Soil 1,2,9,10,26 2,392.5 ft?
Eegion Bedrock | 26,10,18,19,20,21,22,23,33,34,35,25,27 25,641 f2
zegm” Soil2 23,24,32,33 1,607.6 ft2

Current Slip Surface

Slip Surface: 2

Factor of Safety: 1.550

Volume: 51,190.629 ft3

Weight: 4,657,794.9 |bf

Resisting Moment: 3.3781247e+08 |bf-ft
Activating Moment: 2.1786324e+08 |bf-ft
Resisting Force: 1,121,340 Ibf

Activating Force: 723,267.94 |bf

Slip Rank: 1 of 2 slip surfaces

Exit: (84.774829, 938) ft

Entry: (717.97184, 1,092.493) ft

Radius: 307.09139 ft

Center: (370.79198, 1,123.3652) ft

Slip Slices

X Y PWP | Base Normal Stress | Frictional Strength | Cohesive Strength
Slicel | 92.387414 ft | 935.96283 ft | 0 psf | 265.42532 psf 51.593456 psf 0 psf
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Slice2 | 112.65849 | 930.53817ft | 0 1,126.0524 psf | 218.88242 psf | 0 psf
ft psf

Slice 3 f1t37‘4°994 923.91454 ft gsf 2,333.6962 psf | 453.6246 psf 0 psf

Slice 4 f1t61‘25145 917.32239 ft gsf 3,572.4176 psf | 694.40763 psf | O psf

Slice 5 ;75'84905 913.15254 ft gsf 4,391.3106 psf | 853.5843 psf 0 psf

Slice6 | 188.8687 ft 911.00025 ft gsf 4,825.1711 psf 937.91825 psf 0 psf

Slice 7 f2t05‘01965 909.32876 ft gsf 5,321.894 psf 1,034.4714 psf | O psf

Slice 8 f2t17'48761 908.63445 ft gsf 5,714.4156 psf | 1,110.7699 psf | O psf

Slice 9 f2t27'85991 908.35495 ft gsf 5,882.9589 psf 1,143.5314 psf 0 psf

i'&ce 047.235) ft | 908.76285 ft gsf 6,298.2422 psf | 1,224.2543 psf | O psf

Slice 1 273.54435 | 959 316724 | © 6,858.8616 psf | 1,333.2276 psf | O psf

11 ft psf

Slice 129518145 | g9 77004 4 | © 7,315.5348 psf | 1,421.9959 psf | O psf

12 ft psf

Slice | 321.79355 | 949 16876 1 | © 8,193.8512 psf | 1,592.7233 psf | O psf

13 ft psf

Slice 0

" 3523033 ft | 90756298t | | | 9,0603608 psf | 1,7611557 psf | O psf

Slice 1 373.75387 | g4 43401 ¢ | © 9,656.0943 psf | 1,876.9546 psf | O psf

15 ft psf

Slice | 390.74412 0

e o 905.8728ft | . |9950.0729psf | 1934.0082psf | Opsf

Slice 1 407.06495 | g5c 543774 | O 10,327.051 psf | 2,007.3753 psf | O psf

17 ft psf

Slice | 42511885 | g0 ce1ggy | O 10,588.905 psf | 2,058.2746 psf | O psf

18 ft psf

Slice | 449.43035 0

o N 905.9417ft | . | 11019857 psf | 2,142.0432psf | Opsf

Slice | 467.37645 0

0 o 906.29065 ft | . | 11,344.78 psf 2,205.2018 psf | O psf

Slice | 48575012 | g4 731534 | © 11,600.231 psf | 2,254.8565 psf | O psf

21 ft psf

Slice | 510.75012 0

o o 907.4206ft | . |11935.281psf | 2,319.9836psf | Opsf

Slice 0

s 523.6759ft | 90779787t | | | 12,1838 psf 2,355.5745 psf | O psf

Slice 0

o 530.0066ft | 911.9804ft | ' | 11,193.504psf | 21757968 psf | Opsf

Slice 0

. 565.8307 ft | 92055075t | | | 10,848203psf | 2,108677Lpst | O psf

Slice 0

hou 579.4164ft | 9254713 ft | || 10,730199psf | 2,085.7393 psf | O psf

Slice | 591.53431 0

o o 938.16998 ft | . | 6{90983Fpsf | 43451758 psf | 300 psf

Slice 1 612.93044 | o) 5335 | O 5,704.4088 psf | 3,704.4864 psf | 300 psf

28 ft psf
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slice | 634.31968 | 986.88917 |0 4,699.7557 psf | 3,052.0571 psf | 300 psf
29 ft ft psf

Slice | oc1 54706 | L006:8274 1 0 3,788.7205 psf | 2,460.4239 psf | 300 psf
30 ft psf

Slice | 668.06206 | 4 o7 575 | © 2,769.5248 psf | 1,798.5504 psf | 300 psf
31 ft psf

Slice | 688.02597) | 1,053.5404 | 0 1,629.4868 psf | 1,058.2011 psf | 300 psf
32 ft ft psf

Slice | 707.98988 | 1,079.5088 | 0

o . a osf | 4507153 pst | 289.03283 psf | 300 psf
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Seven Mile Creek Landfill

Date: 06/27/2019

File Name: east-west interim_3to1.gsz

Factor of Safety1.301
[ )

Color

Name

Model

Unit
Weight
(pcf)

Cohesion' | Phi' ()

(psf)

Liner

Mohr-Coulomb

125

0

126

Waste

Mohr-Coulomb

300

33

100

200

300

400
Distance

500

600

700

800
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Slope Stability

Report generated using GeoStudio 2018. Copyright © 1991-2018 GEO-SLOPE International Ltd.

File Information

File Version: 9.00

Title: East-West Interim

Created By: Hullings, Donald

Last Edited By: Hullings, Donald
Revision Number: 11

Date: 06/27/2019

Time: 03:59:11 PM

Tool Version: 9.0.5.16316

File Name: east-west interim_3tol.gsz
Directory: C:\Users\donald.hullings\Desktop\7 mile\
Last Solved Date: 06/27/2019

Last Solved Time: 03:59:14 PM

Project Settings

Unit System: U.S. Customary Units

Analysis Settings

Slope Stability
Kind: SLOPE/W
Method: Morgenstern-Price
Settings
Side Function
Interslice force function option: Half-Sine
PWP Conditions from: (none)
Unit Weight of Water: pcf
Slip Surface
Direction of movement: Right to Left
Use Passive Mode: No
Slip Surface Option: Fully-Specified
Critical slip surfaces saved: 1
Optimize Critical Slip Surface Location: Yes
Optimizations Settings
Maximum Iterations: 2,000
Convergence Tolerance: 1e-07
Starting Points: 8
Ending Points: 16
Complete Passes per Insertion: 1
Driving Side Maximum Convex Angle: 5 °
Resisting Side Maximum Convex Angle: 1°
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Tension Crack Option: (none)
Distribution
F of S Calculation Option: Constant
Advanced
Geometry Settings
Minimum Slip Surface Depth: 0.1 ft
Number of Slices: 30
Factor of Safety Convergence Settings
Maximum Number of Iterations: 100
Tolerable difference in F of S: 0.001
Solution Settings
Search Method: Root Finder
Tolerable difference between starting and converged F of S: 3
Maximum iterations to calculate converged lambda: 20
Max Absolute Lambda: 2

Materials

Liner
Model: Mohr-Coulomb
Unit Weight: 125 pcf
Cohesion': 0 psf

Phi': 12.6°
Phi-B: 0 °
Waste

Model: Mohr-Coulomb
Unit Weight: 90 pcf
Cohesion': 300 psf
Phi': 33 °

Phi-B: 0 °

Fully Specified Slip Surfaces

Fully Specified Slip Surface 1
X Y
20ft | 914 ft
115 ft | 907 ft
187 ft | 908.4 ft
237 ft | 902.8 ft
292 ft | 924 ft
360 ft | 1,030 ft

Slip Surface Limits
Left Coordinate: (0, 910) ft
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Right Coordinate: (700, 1,064) ft

Points

X Y
Point 1 0ft 910 ft
Point2 | 20ft | 914 ft
Point 3 470 ft | 1,064 ft
Point 4 700 ft | 1,064 ft
Point 5 115 ft | 909 ft
Point 6 187 ft | 910.4 ft
Point 7 237 ft | 904.8 ft
Point8 | 292 ft | 926 ft
Point 9 292 ft | 922 ft
Point 10 | 237 ft | 900.8 ft
Point 11 | 187 ft | 906.4 ft
Point 12 | 115 ft | 905 ft
Point 13 | 20ft | 910 ft
Point 14 | 312 ft | 926 ft
Point 15 | 378 ft | 904 ft
Point 16 | 478 ft | 904 ft
Point 17 | 312 ft | 922 ft
Point 18 | 378 ft | 900 ft
Point 19 | 478 ft | 900 ft

Regions
Material Points Area
Region 1 | Waste 2,3,4,16,15,14,8,7,6,5 54,194 ft?
Region 2 | Liner 1,2,5,6,7,8,14,15,16,19,18,17,9,10,11,12,13 | 1,872 ft?

Current Slip Surface
Slip Surface: 2
Factor of Safety: 1.301
Volume: 18,107.558 ft3
Weight: 1,664,686.1 |bf
Resisting Moment: 88,033,053 |bf-ft
Activating Moment: 67,640,596 |bf-ft
Resisting Force: 432,455.46 |bf
Activating Force: 332,348.06 |bf
Slip Rank: 1 of 2 slip surfaces
Exit: (0, 910) ft
Entry: (377.19706, 1,033.0657) ft
Radius: 200.6934 ft
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Center: (160.76, 1,054.76) ft
Slip Slices
Base Normal Frictional Cohesive
X Y PWP Stress Strength Strength
Slice 1 | 0.583505 ft | 910 ft 25]‘ 14.594764 psf 3.2623162 psf 0 psf
Slice 2 f1t0'583505 910 ft gsf 266.82113 psf 59.641588 psf 0 psf
Slice 3 | 25.11459 ft ?,[09'73081 gsf 697.46173 psf 155.90117 psf 0 psf
Slice 4 37.405715 909.08391 0 1,148.1178 psf 256.63473 psf 0 psf
ft ft psf
Slice 5 o1.758785 J08.32849 0 1,684.2903 psf 376.48349 psf 0 psf
ft ft psf
Slice 6 66.111855 907.57306 0 2,230.0783 psf 498.48157 psf 0 psf
ft ft psf
. 81.005739 906.78917 0
Slice 7 ft ft osf 2,804.4443 psf 626.86756/ psf 0 psf
Slice 8 ?,[6'458764 905.9783 ft gsf 3,405.0601 psf 761.12111 psf 0 psf
Slice9 | 106.6077 ft | 905.558 ft gsf 3,712.9469 psf 829.94196 psf 0 psf
Slice 112.01047 905.47719 0
10 £t ft osf 3,915.6895 psf 875.2603 psf 0 psf
Slice 119.51062 905.31359 0
1 “ o osf | 4182:3385 psf | 934.86342 psf | O psf
Slice 125.28266 905.21983 0
12 it ft osf 4,338.9796 psf 969.87684 psf 0 psf
Slice 133.59112 905.36149 0
13 £t ft osf 4,559.0754 psf 1,019.0741 psf | O psf
Slice 147.68521 905.63555 0
" o o ot | 49745417 psf | 1,111.9418 psf | O psf
Slice 0
15 161.7793 ft | 905.9096 ft osf 5,382.4348 psf 1,203.1167 psf 0 psf
Slice 178.65938 906.19331 0
16 £t £t osf 5,876.3976 psf 1,313.5305 psf 0 psf
Slice 194.55587 906.14572 0
17 o o osf | 6469-8939 psf | 1,446.1926 psf | O psf
Slice 206.68276 905.75717 0
18 ft ft osf 6,819.0853 psf 1,524.2461 psf 0 psf
Slice 218.80966 905.36862 0
19 £t £t osf 7,154.6779 psf 1,599.26 psf 0 psf
Slice 230.93655 904.98007 0
50 ft ft osf 7,476.1991 psf 1,671.1285 psf | O psf
Slice 239.31414 904.71165 0
o o o ot | 77333647 psf | 1,728.6118 psf | O psf
6,826.6356 psf | 1,525.9338 psf | O psf
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Slice 247.34629 906.32815 0
22 ft ft psf
Slice 258.78228 909.70946 0
53 £t £t osf 6,885.9901 psf | 1,539.2012 psf | O psf
Slice 269.62293 913.37466 0
” £ £ osf 6,677.4893 psf | 1,492.5957 psf | O psf
Slice 279.86822 917.32375 0
55 £t £t osf 6,655.2856 psf | 1,487.6326 psf | O psf
Slice 288.49543 920.64915 0
o o o ost | 6642:1229 psf | 1,484.6904 psf | 0 psf
Slice 295.22328 0
27 ft 924 ft osf 6,058.4025 psf | 1,354.2134 psf | O psf
Slice | 298.65892 | o;¢ 13454 | © 5,185.7877 psf | 3,367.6899 psf | 300 psf
28 ft psf
Slice 933.15795 0
29 304.516 ft £t osf 3,689.9248 psf | 2,396.2652 psf | 300 psf
Slice 317.02552 948.65573 0
30 ft ft osf 3,114.9484 psf | 2,022.8711 psf | 300 psf
Slice 330.75513 965.8746 ft 0 2,516.5565 psf | 1,634.2709 psf | 300 psf
31 ft psf
Slice 344.48473 983.09347 0
32 ft ft osf 1,898.1646 psf | 1,232.6825 psf | 300 psf
Slice 356.09651 998.70647 0
23 o o ost | 1/183:5987 psf | 768.638 psf 300 psf
Slice 365.59048] 1,012.7136 0
34 ft ft osf 651.00868 psf | 422.76998 psf | 300 psf
Slice 373.76726 1,026.3914 0
35 ft ft osf 26.542007 psf 17.236581 psf | 300 psf
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