
Attachment A-2.3.2a 

NTH Consultants, Ltd. (2008) Settlement Monitoring Report: Master Cell VI-E – Phase I.  
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Attachment A-2.3.2b 

NTH Consultants, Ltd. (2008) Settlement Monitoring Report: Master Cell VI-E – Phase I.  

Appendix B Part II 

 

  



































































































































































































Attachment A-2.3.3 

NTH Consultants, Ltd. (2011a) Volume III: Basis of Design Report – WDI Operating License Application 
Master Cells VI F & G. Stockpile Test. 

  









Settlement of Cover

"Due to short loading
time of MC IV
stockpile [...] of lower
clay, assume
consolidation has not
occurred."possibly sand













m=x/z, x=17.8 ft?

n=y/z, y=4.2 ft?

4 x I x 11.25 psi
suggests Pe is at
center of stockpile



















Attachment A-2.3.4 

CTI Back-Calculation of C’c from NTH (2011a) Stockpile Test Results  



midpoint 
depth Clay Layer

Top 
Elevation

Bottom 
Elevation

  Midpoint 
Elevation

Taken from CTI Data 
Review Thickness AVG MC e0 soil, moist excavatiouexcavation pc cv

Cr, (assumed 
same as Cc) Cc

ft bgs ft % pcf psf psf psf ft.2/day
0.00 1 687 687 687 655 0 18 0.47 129.8 0 0 1660 0.08 0.1499 0.1499
7.00 2 680 680 680 655 0 18 0.47 129.8 0 0 1660 0.08 0.1499 0.1499

14.00 3 676 669 673 655 7 18 0.47 135.7 475 0 1660 0.08 0.1499 0.1499
21.00 4 669 662 666 655 7 18 0.47 135.7 1425 0 1660 0.08 0.1499 0.1499
28.00 5 662 655 659 655 7 22 0.47 128.1 2348 0 1660 0.08 0.1499 0.1499
35.00 6 655 648 652 655 7 22 0.76 128.1 3245 218 2724 0.08 0.3010 0.3010
42.00 7 648 641 645 655 7 22 0.76 128.1 4142 655 2724 0.08 0.3010 0.3010

Point Name
Unit

Existing Topo Elevation, from 
2/11/2011  ft.

Soil stockpile thickness (Hpile) ft.
Cover thickness (Hcover ) ft.
Top of Waste Elevation ft.
Elevation of Bottom of Waste ft.
Waste thickness (Hw) ft.
Bottom of Clay ft.
Clay thickness (Hclay) ft.
Waste unit weight ( msw) pcf
Water unit weight ( w) pcf
Cover soil unit weight ( soil) pcf
Soil stockpile unit weight ( soil) pcf

Elevation of Top of Leachate Level

Time Elapsed since waste 
placement years

Time Elapsed since stockpile 
placement days

Maximum settlement (Sn) ft.
WASTE
Waste Element thickness (Hn = Hw / 
3)

ft.

Initial depth to element midpoint 
(z = 1/6 Hw; 1/2 Hw; 5/6 Hw) ft. 6.67 20.00 33.33 6.83 20.50 34.17 8.17 24.50 40.83 8.67 26.00 43.33 7.17 21.50 35.83

Pore Pressure prior to leachate, u0 psf 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Final Pore Pressure, uf psf 0.00 624.00 1456.00 0.00 530.40 1383.20 0.00 280.80 1300.00 0.00 312.00 1393.60 0.00 0.00 863.20
Final eff. stress at midpoint  ( 0' = z 
* msw + Hcover * soil)-uf

psf 2193.33 2596.00 2790.67 2206.17 2728.10 2927.63 2308.83 3285.70 3524.17 2347.33 3370.00 3623.07 2231.83 3335.50 3575.97

Change in stress from stockpile 
(from 2V:1H Pressure Distribution) psf 1488.67 1287.56 1128.03 1488.67 1273.99 1117.12 1471.38 1222.01 1045.43 1454.42 1209.56 1026.32 1488.67 1260.65 1095.83

Final stress ( f' = '0 + ) psf 3682.00 3883.56 3918.69 3694.84 4002.09 4044.75 3780.21 4507.71 4569.59 3801.75 4579.56 4649.39 3720.50 4824.17 5064.64
TOP 3 CLAY LAYERS
Clay Element thickness (Hn,clay = 
Hclay / 6) ft.

Initial depth to element midpoint 
(z = 1/12 Hclay; 3/12 Hclay; 5/12 Hclay)

ft. 2.50 7.50 12.50 2.00 6.00 10.00 1.50 4.50 7.50 1.08 3.25 5.42 1.17 3.50 5.83

Elevation 671.50 666.50 661.50 672.00 668.00 664.00 672.50 669.50 666.50 669.92 667.75 665.58 673.83 671.50 669.17
midpoint depth within clay ft bgs 15.00 20.00 25.00 14.50 18.50 22.50 14.00 17.00 20.00 16.58 18.75 20.92 12.67 15.00 17.33
upper layer midpoint depth ft bgs 14.00 14.00 21.00 14.00 14.00 21.00 14.00 14.00 14.00 14.00 14.00 14.00 7.00 14.00 14.00
lower layer midpoint depth ft bgs 21.00 21.00 28.00 21.00 21.00 28.00 21.00 21.00 21.00 21.00 21.00 21.00 14.00 21.00 21.00
upper preconsolidation stress 
(total) psf 474.95 474.95 1424.85 474.95 474.95 1424.85 474.95 474.95 474.95 474.95 474.95 474.95 0.00 474.95 474.95

lower preconsolidation stress 
(total) psf 1424.85 1424.85 2348.15 1424.85 1424.85 2348.15 1424.85 1424.85 1424.85 1424.85 1424.85 1424.85 474.95 1424.85 1424.85

preconsolidation stress (total) psf 610.65 1289.15 1952.45 542.80 1085.60 1622.70 474.95 882.05 1289.15 825.51 1119.53 1413.54 384.48 610.65 927.28
Total Stress at Midpoint psf 610.65 1289.15 1952.45 542.80 1085.60 1622.70 474.95 882.05 1289.15 825.51 1119.53 1413.54 384.48 610.65 927.28
Initial Pore Pressure, u0 psf 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Drainage Height of Clay, Hdr, based 
on free draining in aquifer and 
waste

ft.

Tv from waste (30 years) 3.89 3.89 3.89 6.08 6.08 6.08 10.81 10.81 10.81 20.73 20.73 20.73 17.88 17.88 17.88
U (percent consolidation of clay), 
avg from waste 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Tv from stockpile 0.02 0.02 0.02 0.03 0.03 0.03 0.06 0.06 0.06 0.11 0.11 0.11 0.09 0.09 0.09
U (percent consolidation of clay), 
avg from stockpile 0.41 0.01 0.00 0.51 0.05 0.00 0.62 0.14 0.01 0.72 0.28 0.08 0.70 0.25 0.06

Final eff. stress at midpoint due to 
waste ( 0' = z * clay+(Uclay, from 

waste)*( Hw* msw + Hcover * soil)), 
consolidation from 1981-2011 - u0

psf 5370.54 6048.86 6712.06 5499.80 6042.60 6579.70 5567.95 5975.05 6382.15 6029.51 6323.53 6617.54 5375.48 5601.65 5918.28

Final Pore Pressure, uf psf 1773.20 1575.60 1378.00 1684.80 1435.20 1185.60 1653.60 1341.60 1029.60 1757.60 1404.00 1050.40 1170.00 889.20 608.40
Change in stress from stockpile 
(from 2V:1H Pressure Distribution) 
* U_stockpile

psf 607.00 16.71 0.01 755.93 59.77 1.01 911.36 166.41 14.10 1046.99 342.39 87.11 1040.98 311.32 65.99

Final stress ( f '= 0 + ) from 
stockpile - uf

psf 4204.35 4489.98 5334.06 4570.93 4667.17 5395.11 4825.71 4799.86 5366.65 5318.89 5261.91 5654.25 5246.47 5023.77 5375.88

Element Settlement Sn,clay =  [Hn,clay 

* Cr,clay*log ( f / 0)]/(1+e0, clay)}
ft. 0.03 0.00 0.00 0.03 0.00 0.00 0.03 0.00 0.00 0.02 0.01 0.00 0.02 0.01 0.00

BOTTOM 3 CLAY LAYERS
Initial depth to element midpoint 
(z = 7/12 Hclay; 9/12 Hclay; 11/12 
Hclay)

ft. 17.50 22.50 27.50 14.00 18.00 22.00 10.50 13.50 16.50 7.58 9.75 11.92 8.17 10.50 12.83

Elevation 656.50 651.50 646.50 660.00 656.00 652.00 663.50 660.50 657.50 663.42 661.25 659.08 666.83 664.50 662.17
midpoint depth within clay ft bgs 30.00 35.00 40.00 26.50 30.50 34.50 23.00 26.00 29.00 23.08 25.25 27.42 19.67 22.00 24.33
upper layer midpoint depth ft bgs 28.00 35.00 35.00 21.00 28.00 28.00 21.00 21.00 28.00 21.00 21.00 21.00 14.00 21.00 21.00
lower layer midpoint depth ft bgs 35.00 42.00 42.00 28.00 35.00 35.00 28.00 28.00 35.00 28.00 28.00 28.00 21.00 28.00 28.00
upper preconsolidation stress 
(total) psf 2348.15 3244.85 3244.85 1424.85 2348.15 2348.15 1424.85 1424.85 2348.15 1424.85 1424.85 1424.85 474.95 1424.85 1424.85

lower preconsolidation stress 
(total) psf 3244.85 4141.55 4141.55 2348.15 3244.85 3244.85 2348.15 2348.15 3244.85 2348.15 2348.15 2348.15 1424.85 2348.15 2348.15

preconsolidation stress (total) psf 2604.35 3244.85 3885.35 2150.30 2668.40 3180.80 1688.65 2084.35 2476.25 1699.64 1985.43 2271.21 1243.92 1556.75 1864.52
Total Stress at Midpoint psf 2604.35 3244.85 3885.35 2150.30 2668.40 3180.80 1688.65 2084.35 2476.25 1699.64 1985.43 2271.21 1243.92 1556.75 1864.52
Initial Pore Pressure, u0 psf 0.00 218.40 530.40 0.00 0.00 187.20 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Tv from waste (30 years) 3.89 3.89 3.89 6.08 6.08 6.08 10.81 10.81 10.81 20.73 20.73 20.73 17.88 17.88 17.88
U (percent consolidation of clay), 
avg from waste 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Tv from stockpile 0.02 0.02 0.02 0.03 0.03 0.03 0.06 0.06 0.06 0.11 0.06 0.06 0.09 0.09 0.09
U (percent consolidation of clay), 
avg from stockpile 0.00 0.01 0.41 0.00 0.05 0.51 0.01 0.14 0.62 0.08 0.14 0.62 0.06 0.25 0.70

Final stress at midpoint due to 
waste ( 0' = z * clay+(Uclay, from 

waste)*( Hw* msw + Hcover * soil)), 
consolidation from 1990-2020 - u0

psf 7363.96 7786.16 8114.84 7107.30 7625.40 7950.60 6781.65 7177.35 7569.25 6903.64 7189.43 7475.21 5754.92 6067.75 6375.52

Final Pore Pressure, uf psf 1180.40 982.80 785.20 936.00 686.40 436.80 717.60 405.60 93.60 696.80 343.20 0.00 327.60 46.80 0.00
Change in stress from stockpile 
(from 2V:1H Pressure Distribution) 
* U_stockpile

psf 0.01 16.70 459.76 1.34 59.74 567.09 19.84 166.36 647.40 123.42 164.66 635.57 89.63 311.25 766.17

Final stress ( f = 0 + ) from 
stockpile - uf

psf 6183.56 6820.06 7789.41 6172.64 6998.74 8080.89 6083.89 6938.11 8123.05 6330.26 7010.89 8110.78 5516.95 6332.20 7141.69

Element Settlement Sn,clay =  Hn,clay * 
Cc,clay*log ( f / 0)]/(1+e0, clay)

ft. 0.00 0.00 0.02 0.00 0.00 0.02 0.00 0.00 0.01 0.00 0.00 0.01 0.00 0.01 0.01

CLAY

Max total settlement of clay (St,clay) ft.

WASTE
Element settlement Sn =Cc’*Hn * 
log (sf / s0)

ft. 0.03 0.02 0.02 0.28 0.20 0.17 0.31 0.20 0.17 0.27 0.17 0.14 0.30 0.22 0.21

Cc’  (trial and error)

0.06 0.06 0.05 0.04 0.05

0.010 0.090 0.090 0.075 0.095

5.00 4.00 3.00 2.17 2.33

15.00 12.00 9.00 6.50 7.00

13.33 13.67 16.33 17.33 14.33

77
62.4
120
120

704 703 703 702 696

30

57

0.12 0.68 0.73 0.62 0.75

644 650 656 658 661
30 24 18 13 14

674 674 674 671 675
40 41 49 52 43

14 15 11 10 10
714 715 723 723 718

736 742 747 745 740

SP-6

8 12 13 12 12

SP-1  (2) SP-2 SP-3 SP-4  (2)



midpoint 
depth Clay Layer

Top 
Elevation

Bottom 
Elevation

  Midpoint 
Elevation

Taken from CTI Data 
Review Thickness AVG MC e0 soil, mois excavatiouexcavation pc cv

Cr, (assumed 
same as Cc) Cc

ft bgs ft % pcf psf psf psf ft.2/day
3.50 1 690 683 687 655 7 18 0.47 129.8 454 0 1660 0.08 0.1499 0.1499

10.50 2 683 676 680 655 7 18 0.47 129.8 1363 0 1660 0.08 0.1499 0.1499
17.50 3 676 669 673 655 7 18 0.47 135.7 2292 0 1660 0.08 0.1499 0.1499
24.50 4 669 662 666 655 7 18 0.47 135.7 3242 0 1660 0.08 0.1499 0.1499
31.50 5 662 655 659 655 7 22 0.47 128.1 4165 0 1660 0.08 0.1499 0.1499
38.50 6 655 648 652 655 7 22 0.76 128.1 5062 218 2724 0.08 0.3010 0.3010
45.50 7 648 641 645 655 7 22 0.76 128.1 5959 655 2724 0.08 0.3010 0.3010

Point Name
Unit

Existing Topo Elevation, from 
2/11/2011  ft.
Soil stockpile thickness (Hpile) ft.
Cover thickness (Hcover ) ft.
Top of Waste Elevation ft.
Elevation of Bottom of Waste ft.
Waste thickness (Hw) ft.
Bottom of Clay ft.
Clay thickness (Hclay) ft.
Waste unit weight ( msw) pcf
Water unit weight ( w) pcf
Cover soil unit weight ( soil) pcf
Soil stockpile unit weight ( soil) pcf

Elevation of Top of Leachate Level

Time Elapsed since waste 
placement years

Time Elapsed since stockpile 
placement days

Maximum settlement (Sn) ft.
WASTE
Waste Element thickness (Hn = Hw / 
3)

ft.

Initial depth to element midpoint (z 
= 1/6 Hw; 1/2 Hw; 5/6 Hw) ft. 5.83 17.50 29.17

Pore Pressure prior to leachate, u0 psf 0.00 0.00 0.00

Final Pore Pressure, uf psf 0.00 0.00 447.20

Final eff. stress at midpoint  ( 0' = z 
* msw + Hcover * soil)-uf

psf 1289.17 2187.50 2638.63

Change in stress from stockpile 
(from 2V:1H Pressure Distribution) psf 1506.31 1315.45 1173.46

Final stress ( f' = '0 + ) psf 2795.48 3502.95 3812.09
TOP 3 CLAY LAYERS
Clay Element thickness (Hn,clay = 
Hclay / 6) ft.

Initial depth to element midpoint (z 
= 1/12 Hclay; 3/12 Hclay; 5/12 Hclay)

ft. 2.25 6.75 11.25

Elevation 684.75 680.25 675.75
midpoint depth within clay ft bgs 5.25 9.75 14.25
upper layer midpoint depth ft bgs 3.50 3.50 10.50
lower layer midpoint depth ft bgs 10.50 10.50 17.50
upper preconsolidation stress 
(total) psf 454.30 454.30 1362.90

lower preconsolidation stress 
(total) psf 1362.90 1362.90 2292.15

preconsolidation stress (total) psf 681.45 1265.55 1860.71
Total Stress at Midpoint psf 681.45 1265.55 1860.71
Initial Pore Pressure, u0 psf 0.00 0.00 0.00
Drainage Height of Clay, Hdr, based 
on free draining in aquifer and 
waste

ft.

Tv from waste (30 years) 4.81 4.81 4.81
U (percent consolidation of clay), 
avg from waste 1.00 1.00 1.00

Tv from stockpile 0.03 0.03 0.03
U (percent consolidation of clay), 
avg from stockpile 0.46 0.03 0.00

Final eff. stress at midpoint due to 
waste ( 0' = z * clay+(Uclay, from 

waste)*( Hw* msw + Hcover * soil)), 
consolidation from 1981-2011 - u0

psf 4216.44 4800.53 5395.68

Final Pore Pressure, uf psf 717.60 530.40 343.20
Change in stress from stockpile 
(from 2V:1H Pressure Distribution) 
* U_stockpile

psf 687.22 33.38 0.19

Final stress ( f '= 0 + ) from 
stockpile - uf

psf 4186.06 4303.51 5052.68

Element Settlement Sn,clay =  [Hn,clay 

* Cr,clay*log ( f / 0)]/(1+e0, clay)}
ft. 0.04 0.00 0.00

BOTTOM 3 CLAY LAYERS

Initial depth to element midpoint (z 
= 7/12 Hclay; 9/12 Hclay; 11/12 Hclay)

ft. 15.75 20.25 24.75

Elevation 671.25 666.75 662.25
midpoint depth within clay ft bgs 18.75 23.25 27.75
upper layer midpoint depth ft bgs 17.50 17.50 24.50
lower layer midpoint depth ft bgs 24.50 24.50 31.50
upper preconsolidation stress 
(total) psf 2292.15 2292.15 3242.05

lower preconsolidation stress 
(total) psf 3242.05 3242.05 4165.35

preconsolidation stress (total) psf 2461.78 3072.43 3670.73
Total Stress at Midpoint psf 2461.78 3072.43 3670.73
Initial Pore Pressure, u0 psf 0.00 0.00 0.00
Tv from waste (30 years) 4.81 4.81 4.81
U (percent consolidation of clay), 
avg from waste 1.00 1.00 1.00

Tv from stockpile 0.03 0.03 0.03
U (percent consolidation of clay), 
avg from stockpile 0.00 0.03 0.46

Final stress at midpoint due to 
waste ( 0' = z * clay+(Uclay, from 

waste)*( Hw* msw + Hcover * soil)), 
consolidation from 1990-2020 - u0

psf 5996.74 6607.40 7205.72

Final Pore Pressure, uf psf 156.00 0.00 0.00
Change in stress from stockpile 
(from 2V:1H Pressure Distribution) 
* U_stockpile

psf 0.25 33.36 535.18

Final stress ( f = 0 + ) from 
stockpile - uf

psf 5840.99 6640.76 7740.89

Element Settlement Sn,clay =  Hn,clay * 
Cc,clay*log ( f / 0)]/(1+e0, clay)

ft. 0.00 0.00 0.01

CLAY

Max total settlement of clay (St,clay) ft.

WASTE
Element settlement Sn =Cc’*Hn * 
log (sf / s0)

ft. 0.35 0.21 0.17

Cc’  (trial and error) 0.090

0.05

13.50

4.50

11.67

30

57

0.78

77
62.4
120

700

120

27
660
35

687
722

7

SP-5  (2)

11
740



midpoint 
depth Clay Layer

Top 
Elevation

Bottom 
Elevation

  Midpoint 
Elevation

Taken from CTI Data 
Review Thickness AVG MC e0 soil, mois excavatiouexcavation pc cv

Cr, (assumed 
same as Cc) Cc

ft bgs ft % pcf psf psf psf ft.2/day
0.00 1 687 687 687 655 0 18 0.47 129.8 0 0 1660 0.08 0.1499 0.1499
7.00 2 680 680 680 655 0 18 0.47 129.8 0 0 1660 0.08 0.1499 0.1499

14.00 3 676 669 673 655 7 18 0.47 135.7 475 0 1660 0.08 0.1499 0.1499
21.00 4 669 662 666 655 7 18 0.47 135.7 1425 0 1660 0.08 0.1499 0.1499
28.00 5 662 655 659 655 7 22 0.47 128.1 2348 0 1660 0.08 0.1499 0.1499
35.00 6 655 648 652 655 7 22 0.76 128.1 3245 218 2724 0.08 0.3010 0.3010
42.00 7 648 641 645 655 7 22 0.76 128.1 4142 655 2724 0.08 0.3010 0.3010

Point Name
Unit

Existing Topo Elevation, from 
2/11/2011  ft.
Soil stockpile thickness (Hpile) ft.
Cover thickness (Hcover ) ft.
Top of Waste Elevation ft.
Elevation of Bottom of Waste ft.
Waste thickness (Hw) ft.
Bottom of Clay ft.
Clay thickness (Hclay) ft.
Waste unit weight ( msw) pcf
Water unit weight ( w) pcf
Cover soil unit weight ( soil) pcf
Soil stockpile unit weight ( soil) pcf

Elevation of Top of Leachate Level

Time Elapsed since waste 
placement years

Time Elapsed since stockpile 
placement days

Maximum settlement (Sn) ft.
WASTE
Waste Element thickness (Hn = Hw / 
3)

ft.

Initial depth to element midpoint (z 
= 1/6 Hw; 1/2 Hw; 5/6 Hw) ft. 7.67 23.00 38.33 7.50 22.50 37.50 7.33 22.00 36.67 7.17 21.50 35.83

Pore Pressure prior to leachate, u0 psf 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Final Pore Pressure, uf psf 0.00 0.00 956.80 0.00 93.60 1029.60 0.00 187.20 1102.40 0.00 156.00 1050.40

Final eff. stress at midpoint  ( 0' = z 
* msw + Hcover * soil)-uf

psf 1670.33 2851.00 3074.87 1657.50 2718.90 2937.90 1644.67 2586.80 2800.93 1631.83 2579.50 2788.77

Change in stress from stockpile 
(from 2V:1H Pressure Distribution) psf 1471.38 1247.55 1075.20 1471.38 1247.55 1075.20 1488.67 1260.65 1085.43 1488.67 1260.65 1095.83

Final stress ( f' = '0 + ) psf 3141.71 4098.55 4150.06 3128.88 4190.28 4409.28 3133.34 4075.47 4289.60 3120.50 4068.17 4277.44
TOP 3 CLAY LAYERS
Clay Element thickness (Hn,clay = 
Hclay / 6) ft.

Initial depth to element midpoint (z 
= 1/12 Hclay; 3/12 Hclay; 5/12 Hclay)

ft. 1.33 4.00 6.67 1.83 5.50 9.17 2.75 8.25 13.75 3.08 9.25 15.42

Elevation 673.67 671.00 668.33 673.17 669.50 665.83 672.25 666.75 661.25 671.92 665.75 659.58
midpoint depth within clay ft bgs 12.83 15.50 18.17 13.33 17.00 20.67 14.25 19.75 25.25 14.58 20.75 26.92
upper layer midpoint depth ft bgs 7.00 14.00 14.00 7.00 14.00 14.00 14.00 14.00 21.00 14.00 14.00 21.00
lower layer midpoint depth ft bgs 14.00 21.00 21.00 14.00 21.00 21.00 21.00 21.00 28.00 21.00 21.00 28.00
upper preconsolidation stress 
(total) psf 0.00 474.95 474.95 0.00 474.95 474.95 474.95 474.95 1424.85 474.95 474.95 1424.85

lower preconsolidation stress 
(total) psf 474.95 1424.85 1424.85 474.95 1424.85 1424.85 1424.85 1424.85 2348.15 1424.85 1424.85 2348.15

preconsolidation stress (total) psf 395.79 678.50 1040.37 429.72 882.05 1379.62 508.88 1255.23 1985.43 554.11 1390.93 2205.26
Total Stress at Midpoint psf 395.79 678.50 1040.37 429.72 882.05 1379.62 508.88 1255.23 1985.43 554.11 1390.93 2205.26
Initial Pore Pressure, u0 psf 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Drainage Height of Clay, Hdr, based 
on free draining in aquifer and 
waste

ft.

Tv from waste (30 years) 13.69 13.69 13.69 7.24 7.24 7.24 3.22 3.22 3.22 3.22 3.22 3.22
U (percent consolidation of clay), 
avg from waste 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Tv from stockpile 0.07 0.07 0.07 0.04 0.04 0.04 0.02 0.02 0.02 0.02 0.02 0.02
U (percent consolidation of clay), 
avg from stockpile 0.66 0.19 0.03 0.54 0.07 0.00 0.36 0.01 0.00 0.31 0.00 0.00

Final eff. stress at midpoint due to 
waste ( 0' = z * clay+(Uclay, from 

waste)*( Hw* msw + Hcover * soil)), 
consolidation from 1981-2011 - u0

psf 5017.79 5300.50 5662.37 5334.72 5787.05 6284.62 5096.34 5841.75 6571.41 5141.51 5977.32 6791.19

Final Pore Pressure, uf psf 1294.80 1014.00 733.20 1383.20 1154.40 925.60 1497.60 1372.80 1248.00 1490.04 1350.11 1210.18
Change in stress from stockpile 
(from 2V:1H Pressure Distribution) 
* U_stockpile

psf 969.39 231.26 31.44 800.11 85.51 0.00 539.61 7.90 0.00 457.37 2.73 0.00

Final stress ( f '= 0 + ) from 
stockpile - uf

psf 4692.38 4517.76 4960.61 4751.63 4718.16 5359.02 4138.35 4476.85 5323.41 4108.84 4629.93 5581.00

Element Settlement Sn,clay =  [Hn,clay 

* Cr,clay*log ( f / 0)]/(1+e0, clay)}
ft. 0.03 0.01 0.00 0.03 0.00 0.00 0.03 0.00 0.00 0.03 0.00 0.00

BOTTOM 3 CLAY LAYERS

Initial depth to element midpoint (z 
= 7/12 Hclay; 9/12 Hclay; 11/12 Hclay)

ft. 9.33 12.00 14.67 12.83 16.50 20.17 19.25 24.75 30.25 21.58 27.75 33.92

Elevation 665.67 663.00 660.33 662.17 658.50 654.83 655.75 650.25 644.75 653.42 647.25 641.08
midpoint depth within clay ft bgs 20.83 23.50 26.17 24.33 28.00 31.67 30.75 36.25 41.75 33.08 39.25 45.42
upper layer midpoint depth ft bgs 14.00 21.00 21.00 21.00 28.00 28.00 28.00 35.00 35.00 28.00 35.00 42.00
lower layer midpoint depth ft bgs 21.00 28.00 28.00 28.00 35.00 35.00 35.00 42.00 42.00 35.00 42.00
upper preconsolidation stress 
(total) psf 474.95 1424.85 1424.85 1424.85 2348.15 2348.15 2348.15 3244.85 3244.85 2348.15 3244.85

lower preconsolidation stress 
(total) psf 1424.85 2348.15 2348.15 2348.15 3244.85 3244.85 3244.85 4141.55 4141.55 3244.85 4141.55

preconsolidation stress (total) psf 1402.23 1754.60 2106.33 1864.52 2348.15 2817.85 2700.43 3404.98 4109.53 2999.33 3789.28
Total Stress at Midpoint psf 1402.23 1754.60 2106.33 1864.52 2348.15 2817.85 2700.43 3404.98 4109.53 2999.33 3789.28 3791.13
Initial Pore Pressure, u0 psf 0.00 0.00 0.00 0.00 0.00 10.40 0.00 296.40 639.60 98.80 483.60 868.40
Tv from waste (30 years) 13.69 13.69 13.69 7.24 7.24 7.24 3.22 3.22 3.22 3.22 3.22 3.22
U (percent consolidation of clay), 
avg from waste 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Tv from stockpile 0.07 0.07 0.07 0.04 0.04 0.04 0.02 0.02 0.02 0.02 0.02 0.02
U (percent consolidation of clay), 
avg from stockpile 0.03 0.19 0.66 0.00 0.07 0.54 0.00 0.01 0.36 0.00 0.01 0.36

Final stress at midpoint due to 
waste ( 0' = z * clay+(Uclay, from 

waste)*( Hw* msw + Hcover * soil)), 
consolidation from 1990-2020 - u0

psf 6024.23 6376.60 6728.33 6769.52 7253.15 7712.45 7286.41 7695.10 8057.39 7486.68 7892.68 7510.91

Final Pore Pressure, uf psf 452.40 171.60 0.00 696.80 468.00 239.20 1123.20 998.40 873.60 1070.25 930.33 790.40
Change in stress from stockpile 
(from 2V:1H Pressure Distribution) 
* U_stockpile

psf 43.01 231.20 708.25 0.00 85.47 584.52 0.00 7.89 393.26 -0.04 7.89 397.03

Final stress ( f = 0 + ) from 
stockpile - uf

psf 5614.85 6436.20 7436.59 6072.72 6870.62 8057.77 6163.21 6704.60 7577.05 6416.39 6970.24 7117.54

Element Settlement Sn,clay =  Hn,clay * 
Cc,clay*log ( f / 0)]/(1+e0, clay)

ft. 0.00 0.00 0.01 0.00 0.00 0.02 0.00 0.00 0.02 0.00 0.00 0.02

CLAY

Max total settlement of clay (St,clay) ft.

WASTE
Element settlement Sn =Cc’*Hn * 
log (sf / s0)

ft. 0.36 0.21 0.17 0.31 0.21 0.20 0.31 0.22 0.20 0.10 0.07 0.07

Cc’  (trial and error) 0.085 0.075 0.075 0.025

0.05 0.06 0.06 0.06

15.33 15.00 14.67 14.67

8.00 11.00 16.50 18.50

2.67 3.67 5.50 6.17

30

57

0.76 0.77 0.75 0.28

77
62.4
120
120

698 699 700

16 22 33 37
659 653 642 638
46 45 44 43

675 675 675 675

743 744 740 730

721 720 719 718
9 12 10 6

SP-7 SP-9  (2) SP-10 SP-10

13 12 11 6



Attachment A-2.3.5 

NTH Consultants, Ltd. (2011b) Volume III: Basis of Design Report – WDI Operating License Application 
Master Cells VI F & G. Section 2.2 – Settlement Analysis. 

 










