C:\UTEXAS3\KFGYYE3.OUT 12/04/04 11:02:AM
Factor of Safety = 1.204 Side Force Inclination = 21.58
1 UTEXAS3 - VER. 1.209 - 2/28/98 - (C) 1985-1998 S. G. WRIGHT
One (1) copy licensed to Parsons I & T, Cincinnati, OH
Date: 12: 4:2004 Time: 1:14:13 Input file: kfgyye3.dat
Kingston 6 Section Y-Y, Multi-Stage Run With UTEXAS3
GYPSUM STACK Option 2, Earthquake = 0.1lg
KIF Wet with Pond Surcharge Included

TABLE NO. 18
INFORMATION FOR CURRENT MODE OF SEARCH - All Circles Are Tangent

to a Horizontal Line at Y = 730.000
1-Stage
Center Coordinates Factor Side Force
of Inclination
X Y Radius Safety (degrees) Iterations
293.00 691.00 -39.00 Center of circle is below lowest
point of slope - CIRCLE REJECTED
593.00 691.00 -39.00 Center of circle is below lowest
point of slope -~ CIRCLE REJECTED
893.00 691.00 -39.00 Center of circle is below lowest
point of slope - CIRCLE REJECTED
293.00 991.00 261.00 1.898 2.78 5
893.00 991.00 261.00 2.769 10.49 4
293.00 1291.00 561.00 1.753 3.07 6
593.00 1291.00 561.00 1.376 28.98 8
893.00 1291.00 561.00 2.460 12.95 5
543.00 941.00 211.00 1.154 13.43 8
593.00 941.00 211.00 1.183 19.34 8
643.00 941.00 211.00 1.301 18.14 8
543.00 991.00 261.00 1.231 15.07 7
643.00 991.00 261.00 1.289 19.81 8
543.00 1041.00 311.00 1.284 16.82 8
593.00 1041.00, 311.00 1.233 23.39 8
643.00 1041.00 = 311.00 1.289 21.68 8
493.00 891.00 161.00 1.24¢6 6.04 7
543.00 891.00 161.00 1.091 11.87 9
593.00 891.00 161.00 1.183 16.67 8
493.00 941.00 211.00 1.252 6.75 7
493.00 991.00 261.00 1.284 7.51 7
493.00 841.00 111.00 1.372 4.64 7
543.00 841.00 111.00 1.055 10.44 12
593.00 841.00 111.00 1.257 13.56 7
493.00 791.00 61.00 See Message on Next Line(s)
Last Trial Values = 114.000 43.16 1001

(Last Trial Values Shown Above Are Not Correct Final Values)
FATAL ERROR IN CALCULATING FACTOR OF SAFETY
SOLUTION DID NOT CONVERGE WITHIN1000 ITERATIONS
543.00 791.00 61.00 1.156 8.66 7
Message on the following line(s) applies to the above circle
DENOMINATOR IN EQUATIONS FOR F WAS SMALL FOR 2 SLICES
FIRST AND LAST SLICES WHERE DENOMINATOR WAS LOW - 1 2
593.00 791.00 61.00 1.662 9.83 6
Message on the following line(s) applies to the above circle
DENOMINATOR IN EQUATIONS FOR F WAS SMALL FOR 4 SLICES

FIRST AND LAST SLICES WHERE DENOMINATOR WAS LOW - 1 4
513.00 811.00 81.00 1.230 5.78 7
543.00 811.00 81.00 1.068 9.65 8
573.00 811.00 81.00 1.226 11.41 7
513.00 841.00 111.00 1.148 6.99 7
573.00 841.00 111.00 1.110 13.76 9
513.00 871.00 141.00 1.135 7.68 7
543.00 871.00 141.00 1.071 11.30 10
573.00 871.00 141.00 1.100 15.31 8
533.00 831.00 101.00 1.063 9.06 8
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543.00 831.00 101.00 1.055 10.13 10
553.00 831.00 101.00 1.057 11.42 10
533.00 841.00 111.00 1.066 9.20 8
553.00 841.00 111.00 1.054 11.78 11
533.00 851.00 121.00 1.071 9.42 10
543.00 851.00 121.00 1.058 10.73 12
553.00 851.00 121.00 1.057 12.11 11

563.00 831.00 101.00 - 1.075 12.60 9
563.00 841.00 111.00 1.067 13.02 9
563.00 851.00 121.00 1.065 13.40 10

At the end of the current mode of search the most critical
circle which was found has the following-values -

X-center = 553.00 Y-center = 841.00 Radius = 111.00
Factor of Safety = 1.054 Side Force Inclination = 11.78
1 UTEXAS3 - VER. 1.209 - 2/28/98 - (C) 1985-1998 S. G. WRIGHT

One (1) copy licensed to Parsons I & T, Cincinnati, OH
Date: 12: 4:2004 Time: 1:14:13 Input file: kfgyye3.dat
Kingston 6 Section Y-Y, Multi-Stage Run With UTEXAS3
GYPSUM STACK Option 2, Earthquake = 0.11g

KIF Wet with Pond Surcharge Included

TABLE NO. 19
INFORMATION FOR CURRENT MODE OF SEARCH - All Circles Have the

Same Radius - Radius = 111.000
1-Stage
Center Coordinates Factor Side Force
of Inclination
X Y Radius Safety (degrees) Iterations
253.00 541.00 111.00 Center of circle is below lowest

point of slope - CIRCLE REJECTED
553.00 541.00 111.00 Center of circle is below lowest
point of slope - CIRCLE REJECTED

853.00 541.00 111.00 Center of circle is below lowest
point of slope - CIRCLE REJECTED

253.00 841.00 111.00 2.244 2.22 5

853.00 841.00 111.00 3.649 16.32 [3

Message on the following line(s) applies to the above circle
DENOMINATOR IN EQUATIONS FOR F WAS SMALL FOR 8 SLICES
FIRST AND LAST SLICES WHERE DENOMINATOR WAS LOW — 3 10

253.00 1141.00 111.00 See Message on Next Line(s)
CIRCLE DOES NOT INTERSECT SLOPE

553.00 1141.00 111.00 See Message on Next Line(s)
CIRCLE DOES NOT INTERSECT SLOPE

853.00 1141.00 111.00 See Message on Next Line(s)
CIRCLE DOES NOT INTERSECT SLOPE

503.00 791.00 111.00 Bottom of circle exceeds allowable
depth - CIRCLE REJECTED

553.00 791.00 111.00 Bottom of circle exceeds allowable
depth - CIRCLE REJECTED

603.00 791.00 111.00 Bottom of circle exceeds allowable
depth - CIRCLE REJECTED

503.00 841.00 111.00 1.235 5.74 7

603.00 841.00 111.00 1.307 13.63 7

503.00 891.00 111.00 See Message on Next Line(s)
CIRCLE DOES NOT INTERSECT SLOPE

553.00 891.00 111.00 See Message on Next Line(s)
CIRCLE DOES NOT INTERSECT SLOPE
603.00 891.00 111.00 See Message on Next Line(s)

CIRCLE DOES NOT INTERSECT SLOPE

523.00 811.00 111.00 Bottom of circle exceeds allowable

. depth - CIRCLE REJECTED

553.00 811.00 111.00 Bottom of circle exceeds allowable
‘ depth - CIRCLE REJECTED

583.00 811.00 111.00 Bottom of circle exceeds allowable
depth - CIRCLE REJECTED
523.00 841.00 111.00 1.091 8.21 8
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583.00 841.00 111.00 1.188 13.69 7
523.00 871.00 111.00 See Message on Next Line(s)
CIRCLE DOES NOT INTERSECT SLOPE

553.00 871.00 111.00 2.299 21.67 5
583.00 871.00 111.00 2.501 19.69 5
543.00 831.00 111.00 1.413 10.97 7
553.00 831.00 111.00 1.393 11.92 7
563.00 831.00 111.00 1.393 12.89 7
543.00 841.00 111.00 1.055 10.44 12
563.00 841.00 111.00 1.067 13.02 9
543.00 851.00 111.00 1.467 14.92 6
553.00 851.00 111.00 1.525 16.19 ©
563.00 851.00 111.00 1.597 16.78 8

At the end of the current mode of search the most critical
circle which was found has the following values -

X-center = 553.00 Y-center = 841.00 Radius = 111.00
Factor of Safety = 1.054 Side Force Inclination = 11.78
1 UTEXAS3 - VER. 1.209 -~  2/28/98 - (C) 1985-1998 S. G. WRIGHT

One (1) copy licensed to Parsons I & T, Cincinnati, OH
Date: 12: 4:2004 Time: 1:14:13 Input file: kfgyye3.dat
Kingston 6 Section Y-Y, Multi-Stage Run With UTEXAS3
GYPSUM STACK Option 2, Earthquake = 0.1llg

KIF Wet with Pond Surcharge Included

TABLE NO. 21
¥HRA**  1-STAGE FINAL CRITICAL CIRCLE INFORMATION  ****x*

X Coordinate of Center - - - - — - - 553.000
Y Coordinate of Center - - - - - - .- 841.000
Radius - - - - = — = = = - - - - - - 111.000
Factor of Safety - - - - = - - — - - 1.054
Side Force Inclination - - - - - - — 11.78
Number of circles tried - - - - — - 159

No. of circles F calc¢. for - - - - - 120

1 UTEXAS3 - VER. 1.209 - 2/28/98 - (C) 1985-1998 S. G. WRIGHT

One (1) copy licensed to Parsons I & T, Cincinnati, OH
Date: 12: 4:2004 Time: 1:14:13 Input file: kfgyye3.dat
Kingston 6 Section Y-Y, Multi-Stage Run With UTEXAS3
GYPSUM STACK Option 2, Earthquake = 0.1lg

KIF Wet with Pond Surcharge Included

TABLE NO. 26

**************************************************‘k***********
* Coordinate, Weight, Strength and Pore Water Pressure *
* Information for Individual Slices for Conventional *
* Computations or First Stage of Multi-Stage Computations. *
* (Information is for the Critical Shear Surface in the *
* *
* *

Case of an Automatic Search.)
******************************************************‘k*****

Slice Slice Matl. Friction Pore

No. X Y Weight Type Cohesion Angle Pressure
489.4 750.0

1 491.9 748.4 799.7 6 .00 32.10 599.1
494.3 746.8

2 496.8 745.3 2412.0 6 .00 32.10 750.8
499.3 743.9

3 501.9 742.5 3975.9 6 .00 32.10 966.2
504.5 741.2

4 506.8 740.1 4858.7 6 .00 32.10 1117.7
509.2 739.0

5 511.9 737.9 6697.0 7 100.00 14.50 1252.7
514.6 736.8

6 515.8 736.4 3174.0 7 100.00 14.50 1345.3
516.9 736.0

7 519.7 735.2 8935.2 7 ©100.00 14.50 1425.1
522.4 734.3

8 525.3 733.6 11049.0 7 100.00 14.50 1524.9
528.1 732.8

9 530.9 732.3 13033.2 7 100.00 14.50 1606.3
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533.8 731.7

10 536.6 731.3 14861.4 7 100.00 14.50 1669.1
539.5 730.8

11 540.2 730.7 3828.1 7 100.00 14.50 1700.9
540.9 730.7 )

12 543.8 730.4 16936.0 7 100.00 14.50 1721.0
546.7 730.2

13 546.8 730.2 639.3 7 100.00 14.50 1736.4
546.9 730.2

14 549.8 730.1 18519.3 7 100.00 14.50 1742.0
552.7 730.0

15 552.9 730.0 964.9 7 100.00 14.50 1747.2

) 553.0 730.0

16 555.9 730.1 19900.1 7 100.00 14.50 1742.5
558.8 730.2

17 561.7 730.4 20973.6 7 100.00 14.50 1723.5
564.6 730.6

18 567.5 731.0 21800.2 7 100.00 14.50 1685.6
570.4 731.4

19 573.2 731.9 22372.8 7 100.00 14.50 1628.9
576.1 732.4

20 578.9 733.1 22688.4 7 100.00 14.50 1553.5
581.7 733.8

1 UTEXAS3 - VER. 1.209 - 2/28/98 - (C) 1985-1998 S. G. WRIGHT

One (1) copy licensed to Parsons I & T, Cincinnati, OH
Date: 12: 4:2004 Time: 1:14:13 Input file: kfgyye3.dat
Kingston 6 Section Y-Y, Multi-Stage Run With UTEXAS3
GYPSUM STACK Option 2, Earthquake = 0.1l1lg

KIF Wet with Pond Surcharge Included

TABLE NO. 26

*********************************k****************************
* Coordinate, Weight, Strength and Pore Water Pressure *
* Information for Individual Slices for Conventional ° *
* Computations or First Stage of Multi-Stage Computations. *
* (Information is for the Critical Shear Surface in the *
* *
* *

Case of an Automatic Search.)
***************************‘k********************************

Slice Slice Matl. Friction Pore

No. X Y Weight Type Cohesion Angle Pressure
581.7 733.8

21 584.5 734.6 22747.6 7 100.00 14.50 1459.7
587.3 735.4

22 590.0 736.4 22554.8 7 100.00 14.50 1347.7
592.8 737.4

23 594.8 738.2 16511.2 7 100.00 14.50 1236.4
596.8 739.0

24 598.4 739.7 13211.3 6 .00 32.10 1140.6"
600.0 740.4

25 602.6 741.7 21119.3 6 .00 32.10 1014.6
605.2 743.0

26 606.0 743.5 6831.9 6 .00 32.10 904.7
606.9 744.0

27 609.4 745.4 19258.3 6 .00 32.10 783.6
611.9 746.9

28 614.3 748.5 17098.6 6 .00 32.10 591.3
616.7 750.1

29 619.1 751.9 14877.3 6 .00 32.10 383.1
621.4 753.6

30 621.7 753.8 1446.5 6 .00 32.10 263.2
621.9 754.0

31 623.5 755.2 8997.3 6 .00 32.10 171.9
625.0 756.5

32 625.7 757.1 4039.3 6 .00 32.10 53.4
626.4 757.8

33 626.6 757.9 719.4 5 180.00 36.00 7.2
626.7 758.0

34 627.9 759.1 6292.0 5 180.00 36.00 .0
629.0 760.1

35 631.1 762.2 10132.0 4 110.00 36.00 .0
633.2 764.2
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8334.7 4 110.00 36.00 .0

36 635.1 766.4
637.1 768.5

37 638.9 770.8 6537.4 4 110.00 36.00 .0
640.8 773.0

38 641.1 773.5 1152.2 4 110.00 36.00 .0
641.5 774.0

39 643.2 776.4 4378.9 1 100.00 43.00 . .0
644.9 778.7 .

40 646.5 781.2 2649.7 1 100.00 43.00 .0
648.0 783.6

1 UTEXAS3 - VER. 1.209 - 2/28/98 - (C) 1985-1998 S. G. WRIGHT

One (1) copy licensed to Parsons I & T, Cincinnati, OH
Date: 12: 4:2004 Time: 1:14:13 Input file: kfgyye3.dat
Kingston € Section Y-Y, Multi-Stage Run With UTEXAS3
GYPSUM STACK Option 2, Earthquake = 0.llg

KIF Wet with Pond Surcharge Included

TABLE NOC. 26

Fhhkhhhkhhhdhhhhhhhkhhhkhhd bk bk hkhhkdhhhhhkhkr kb hkhhkhkhkhkkhkkkkhkkhkkhkkkk k&K
* Coordinate, Weight, Strength and Pore Water Pressure *
* Information for Individual Slices for Conventional *
* Computations or First Stage of Multi-Stage Computations. *
* (Information is for the Critical Shear Surface in the *
* *
* *

Case of an Automatic Search.)
ok ke ok hk K ok ke sk sk sk ke ok e ok ko sk sk e ke sk sk ke ke ek ok ke ke ke ok e ke sk e e ok e ke ok ok e ok ke ke ke ke ok ke ke ke ok ok ke &

Slice Slice Matl. Friction Pore
No. X Y Weight Type Cohesion Angle Pressure
648.0 783.6
41 648.1 783.7 46.3 1 100.00 43.00 .0
648.1 783.8
1 UTEXAS3 - VER. 1.209 - 2/28/98 - (C) 1985-1998 S. G. WRIGHT

One (1) copy licensed to Parsons I & T, Cincinnati, OH
Date: 12: 4:2004 Time: 1:14:13 Input file: kfgyye3.dat
Kingston 6 Section Y-Y, Multi-Stage Run With UTEXAS3
GYPSUM STACK Option 2, Earthquake = 0.1llg

KIF Wet with Pond Surcharge Included

TABLE NO. 27

hhhhkhkhkhkhhkhkhhkhhhhkhkhkhkhkhhd bk Ak bk khkhh bk hkhkhkhdkhk okt kb kA *hkdkdhdhkk*
* Seismic Forces and Forces Due to Surface Pressures for *
* Individual Slices for Conventional Computations or the *
* First Stage of Multi-Stage Computations. *
* (Information is for the Critical Shear Surface in the *
* *
* *

Case of an. Automatic Search.)
Jedekhkhkdhdhhkhhbhkhhhhhbhhrhhhkhhkd AR hdo b hrhAh A r A rhkhh ok kokkkk kK kkkkkk

FORCES DUE TO SURFACE PRESSURES

: Y for
Slice Seismic Seismic Normal Shear
No. X Force Force Force Force X Y
1 491.9 88. 749.2 2421. 0. 491.9 750.0
2 496.8 265. 747.7 2501. 0. 496.8 750.0
3 501.9 437. 746.3 2575. 0. 501.9 750.0
4 506.8 534. 745.0 2376. 0. 506.8 750.0
5 511.9 737. 744.0 2695. 0. 511.9 750.0
6 515.8 349, 743.3 1141. 0. 515.8 750.0
7 519.7 983. 743.1 2917. 0. 519.7 750.9
8 525.3 1215. 743.2 2961. 0. 525.3 752.8
9 530.9 1434. 743.5 2997. 0. 530.9 754.7
10 536.6 1635. 744.0 3024. 0. 536.6 756.6
11 540.2 421. 744.3 730. 0. 540.2 757.8
12 543.8 1863. 744.8 762. 0. 543.8 759.0
13 546.8 70. 745.3 27. 0. 546.8 760.0
14 549.8 2037. 745.8 0. 0. 549.8 761.0
15 552.9 106. 746.3 0. 0. 552.9 762.0
16 555.9 2189. 746.9 0. 0. 555.9 763.0
17 561.7 2307. 748.1 0. 0. 561.7 764.9
18 567.5 2398. 749.4 Q. 0. 567.5 766.9
19 573.2 2461. 750.9 a. 0. 573.2 768.8
20 578.9 2496. 752.5 0. 0. 578.9 770.7
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21 584.5 2502. 754.2 0. 0. 584.5 772.5
22 590.0 2481. 756.0 0. 0. 590.0 774.4
23 594.8 1816. 757.7 0. 0. 594.8 776.0
24 598.4 1453. 759.0 0. 0. 598.4 777.2
25 602.6 2323. 760.7 0. 0. 602.6 778.6
26 606.0 752. 762.1 0. 0. 606.0 779.7
27 609.4 2118. 763.2 0. 0. 609.4 780.0
28 614.3 1881. 764.7 0. 0. 614.3 780.0
29 619.1 1637. 766.2 0. 0. 619.1 780.0
30 621.7 159. 767.1 0. 0. 621.7 780.0
31 623.5 990. 768.1 0. 0. 623.5 780.5
32 625.7 444, 769.3 0. 0. 625.7 781.3
33 626.6 79. 769.8 0. 0. 626.6 781.6
34 627.9 692. 770.6 0. 0. 627.9 782.0
35 631.1 1115. 772.7 0. 0. 631.1 783.1
36 635.1 917. 775.5 0. 0. 635.1 784.4
37 638.9 719. 778.3 0. 0. 638.9 785.7
38 641.1 127. 780.0 0. 0. 641.1 786.4
39 643.2 482. 781.7 0. 0. 643.2 787.1
1 UTEXAS3 - VER. 1.209 - 2/28/98 - (C) 1985-1998 S. G. WRIGHT
One (1) copy licensed to Parsons I & T, Cincinnati, OH
Date: 12: 4:2004 Time: 1:14:13 Input file: kfgyye3.dat
Kingston 6 Section Y-Y, Multi-Stage Run With UTEXAS3
GYPSUM STACK Option 2, Earthquake = 0.1lg
KIF Wet with Pond Surcharge Included
TABLE NO. 27
Fhd ok kA kI hkk kA kA A hkk Ak hk kA bk Ak kk bk bk bk hhhk kb khkhhkhkhkhkkk ko kok &k k k ok & &
* Seismic Forces and Forces Due to Surface Pressures for
* Individual Slices for Conventional Computations or the *
* First Stage of Multi-Stage Computations. *
* (Information is for the Critical Shear Surface in the *
* Case of an Automatic Search.) *
*************************************************************
FORCES DUE TO SURFACE PRESSURES
Y for
Slice Seismic Seismic Normal Shear
No. X Force Force Force Force X Y
40 646.5 291. 784.7 0. 0. 646.5 788.2
41 648.1 5. 786.2 0. 0. 648.1 788.7
1 UTEXAS3 - VER. 1.209 - 2/28/98 - (C) 1985-1998 S. G. WRIGHT
One (1) copy licensed to Parsons I & T, Cincinnati, OH
Date: 12: 4:2004 Time: 1:14:13 Input file: kfgyye3.dat
Kingston 6 Section Y-Y, Multi-Stage Run With UTEXAS3
GYPSUM STACK Option 2, Earthquake = 0.1llg
KIF Wet with Pond Surcharge Included
TABLE NO. 29
Fek dokokok ok ok ok dok ok ok ok ok ok ok ok ok k ok ok ok ok ok ok ok ok ok ok Kk ok ke ok ke k ke sk e ok ke ok ok ke ok ok ok ok K ok ok kK ok ok sk ok ok %k ok ok
* Information Generated During Iterative Solution for the Factor *
* of Safety and Side Force Inclination by Spencer's Procedure *
******k*************************************************************
Trial Trial
Factor Side Force Force Moment Delta
Iter- of Inclination Imbalance Imbalance Delta-F Theta
ation Safety (degrees) (1bs.) (ft.~-1bs.) (degrees)
1 3.00000 15.0000 .8263E+05 '-.4671E+08
First-order corrections to F and THETA ......... —-.519E+01 -.258E+00
Values factored by .964E-01 - Deltas too large -.500E+00 -.248E-01
2 2.50000 14.9752 .7311E+05 -.4132E+08
First-order corrections to F and THETA ......... ~.322E+01 -.293E+00
Values factored by .155E+00 - Deltas too large -.500E+00 -.455E-01
3 2.00000 14.9297 .5897E+05 -.3330E+08
First-order corrections to F and THETA ......... -.168E+01 -.365E+00
Values factored by .298E+00 - Deltas too large -.500E400 ~.109E+00

4 1.50000 14.8209 .3552E+05 -.1999E+08
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First-order corrections to F and THETA ......... ~.574E+00 -.587E+00

Values factored by .871E+00 - Deltas too large -.500E+00 ~-.511E+00
5 1.00000 14.3095 ~-.1281E+05 . 1T753E+07

First-order corrections to F and THETA ......... .246E+00 .104E+02

Values factored by .829E+00 - Deltas too large .204E+00 .859E+01

6 1.20441 22.9039 ~.1095E+05 . 687BE+07
On iteration 6 the following slices produced
low denominators in the equations for the factor

of safety - 1 2

First-order corrections to F and THETA ......... ~.780E+00 -.275E+02
Values factored by .313E+00 - Deltas too large -.244E+00 -.859E+01

7 .96043 14.3095 -.1945E+05 .1162E+08

First-order corrections to F and THETA ......... .152E+00 .263E+01
Second-order correction - Iteration 1 ..., .181E+00 .263E+01
Second-order correction - Iteration 2 .. .184E+00 .263E+01
Second-order correction - Iteration K I .184E+00 .263E+01

8 1.14402 16.9407 .1017E+04 .1106E+06

First-order corrections to F and THETA ......... -.870E-01 -.418E+01
Second-order correction - Iteration I oo -.750E-01 -.418E+01
Second-order correction - Iteration 2 i -.748E-01 -.418E+01
Second~order correction - Iteration 3 ... -.748E-01 ~.418E+01

9 1.06919 12.7579 .1882E+03 .1131E+04

First-order corrections to F and THETA ......... -.147E-01 -.939E+00

Sjecond-order correction - Iteration N -.143E-01 -.939E+00

Second-order correction - Iteration 2 e, -.143E-01 -.939E+00
10 1.05490 11.8193 .1321E+01 .3805E+04

First-order corrections to F and THETA ......... -.545E-03 ~.405E-01

Second-order correction - Iteration I ..., -.545E-03 -.405E~01

11 1.05436 11.7788 ~-.9681E-02 .1469E+02

First-order corrections to F and THETA ......... -.940E-06 -.771E-04
Factor of Safety - - - - - - - -~ 1.054
Side Force Inclination - - - - - 11.78
Number of Iterations - - - - - - 11
1 UTEXAS3 - VER. 1.209 - 2/28/98 - (C) 1985-1998 S. G. WRIGHT

One (1) copy licensed to Parsons I & T, Cincinnati, OH
Date: 12: 4:2004 Time: 1:14:13 Input file: kfgyye3.dat
Kingston 6 Section Y-Y, Multi-Stage Run With UTEXAS3
GYPSUM STACK Option 2, Earthquake = 0.1llg

KIF Wet with Pond Surcharge Included

TABLE NO. 38

LR R R 22 2 R R R T

* Final Results for Stresses Along the Shear Surface *

* (Results for Critical Shear Surface in Case of a Search.) *
************'k**k***********************************************

SPENCER'S PROCEDURE USED TO COMPUTE FACTOR OF SAFETY
Factor of Safety = 1.054 Side Force Inclination = 11.78 Degrees

———————— VALUES AT CENTER OF BASE OF SLICE---------

Total Effective

Slice Normal Normal Shear
No. X-center Y-center Stress Stress Stress
1 491.9 748 .4 1015.0 415.9 247.5
2 496.8 745.3 1473.1 682.3 405.9
3 501.9 742.5 1817.8 851.6 506.7
4 506.8 740.1 2072.9 955.2 568.3
5 511.9 737.9 2060.4 807.7 293.0
6 515.8 736.4 2189.3 844.0 301.9
7 519.7 735.2 2451.3 1026.1 346.5
8 525.3 733.6 2792.2 1267.3 405.7
9 530.9 732.3 3089.5 1483.2 458.6
10 536.6 731.3 3345.1 1676.0 505.9
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C:\UTEXAS3\KFGYYE3.OUT 12/04/04 11:02:AM

11 540.2 730.7 3486.9 1786.0 532.9
12 543.8 730.4 3177.8 1456.9 452.2
13 546.8 730.2 3290.2 1553.8 476.0
14 549.8 730.1 3244 .4 1502.5 463.4
15 552.9 730.0 3341.06 1594.4 485.9
16 555.9 730.1 3420.7 1678.2 506.5
17 561.7 730.4 3549.4 1825.9 542.7
18 567.5 731.0 3641.1 1955.5 574.5
19 573.2 731.9 3696.7 2067.8 602.1
20 578.9 733.1 3717.2 2163.7 625.6
21 584.5 734.6 3703.5 2243.8 645.2
22 590.0 736.4 3656.6 2309.0 661.2
23 594.8 738.2 3591.0 2354.7 672.4
24 598.4 739.7 3378.4 2237.8 1331.4
25 602.6 741.7 3245.0 2230.4 1327.0
26 606.0 743.5 3125.0 2220.4 1321.0
27 609.4 745.4 2916.5 2132.9 1269.0
28 614.3 748.5 2562.1 1970.9 1172.6
29 619.1 751.9 2198.4 1815.4 1080.1
30 621.7 753.8 1996.1 1732.9 1031.0
31 623.5 755.2 1887.0 1715.1 1020.4
32 625.7 757.1 1754.1 1700.7 1011.9
33 626.6 757.9 1566.2 1559.0 1245.0
34 627.9 759.1 1490.2 1490.2 1197.6
35 631.1 762.2 1327.0 1327.0 1018.7
36 635.1 766.4 1079.5 1079.5 848.2
37 638.9 770.8 834.4 834.4 679.3
38 641.1 773.5 690.6 690.6 580.2
39 643.2 776.4 491.9 491.9 529.9
1
———————— VALUES AT CENTER OF BASE OF SLICE-=-=-———--—
Total Effective
Slice ) Normal Normal Shear
No. X-~-center Y-center Stress Stress Stress
40 646.5 781.2 276.6 276.6 339.5
41 648.1 783.7 173.8 173.8 248.6
CHECK SUMS - (ALL SHOULD BE SMALL)
SUM OF FORCES IN VERTICAL DIRECTION = .01 (= .109E-01)
SHOULD NOT EXCEED .100E+03
SUM OF FORCES IN HORIZONTAL DIRECTION = .02 (= .208E-01)
SHOULD NOT EXCEED .100E+03
SUM OF MOMENTS ABOUT COORDINATE ORIGIN = ~-12.29 (= -.123E+02)
SHOULD NOT EXCEED .100E+03
SHEAR STRENGTH/SHEAR FORCE CHECK-SUM = .00 (= .484E-02)
SHOULD NOT EXCEED .100E+03 :
1 UTEXAS3 - VER. 1.209 - 2/28/98 - (C) 1985-1998 S. G. WRIGHT

One (1) copy licensed to Parsons I & T, Cincinnati, OH
Date: 12: 4:2004 Time: 1:14:13 Input file: kfgyye3.dat
Kingston 6 Section Y-Y, Multi-Stage Run With UTEXAS3
GYPSUM STACK Option 2, Earthquake = 0.1lg

KIF Wet with Pond Surcharge Included

TABLE NO. 39

***************************************‘k************************

* Final Results for Side Forces and Stresses Between Slices. *

* (Results for Critical Shear Surface in Case of a Search.) *
**k**************************************************************

SPENCER'S PROCEDURE USED TO COMPUTE FACTOR OF SAFETY
Factor of Safety = 1.054 Side Force Inclination = 11.78 Degrees

——————————————— VALUES AT RIGHT SIDE OF SLICE —=--==——=r====v-

Y-Coord. of Fraction Sigma Sigma
Slice Side Side Force of at at
No. X-Right Force Location Height Top Bottom
) 1 494.3 4456. 748.9 . 653 2612.1 112.7
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C: \UTEXAS3\KFGYYE3.OUT

2 499.3
3 504.5
4 509.2
5 514.6

6 516.9
7 522.4
8 528.1

9 533.8
10 539.5
11 540.9
12 546.7
13 546.9
14 552.7
15 553.0
16 558.8
17 564.6
18 570.4
19 576.1
20 581.7
21 587.3
22 592.8
23 596.8
24 600.0
25 605.2
26 606.9
27 611.9
28 616.7
29 621.4
30 621.9
31 625.0
32 626.4
33 626.7
34 629.0
35 633.2
36 637.1
37 640.8
38 641.5
39 644.9
40 648.0

1
Slice

No. X~Right
41 648.1

10692.
17886.
24714.
30105.
32274.
38545,
44736.
50558.
55763.
56898.
59481.
59559,
60782.
60819.
61057.
60259.
58370.
55371.
51281.
46153.
40073.
34998,
32913.
28976.
27549.
23072.
18546.

14253

13823.
11134.
9930.
9812.
8711.
6322.
4028.
2010.
1636.
603.

Side
Force

0.

747.
746.
745.
744.
744.
744.
744.
744.
744 .
744.
744.
744.
744.
744.
745.
745.
746.
748.
749.
751.
753.
755.
756.
758.
758.
760.
763.
765.
766.
768.
769.
769.
770.
773.
775.
778.
779.
782.
785.

O’\G\O’)LOO\OO\\10‘xU‘le@I—‘\IO\OAm(ﬂw(ﬂO&O\Dl\)\lo‘\WWOOOF—‘&\Imwww

VALUES AT RIGHT

Y-Coord. of
Side Force
Location

1071.3

CHECK SUMS - (ALL SHOULD BE SMALL)
SUM OF FORCES IN VERTICAL DIRECTION
SHOULD NOT EXCEED
SUM OF FORCES IN HORIZONTAL DIRECTION
SHOULD NOT EXCEED
SUM OF MOMENTS ABOUT COORDINATE ORIGIN
SHOULD NOT EXCEED
SHEAR STRENGTH/SHEAR FORCE CHECK-SUM
SHOULD NOT EXCEED

Page: 20 Greg McNulty

.100E+03

.100E+03

.100E+03

.100E+03

SIDE OF SLICE

I

I

.592
.576
.573
.609
.618
.574
.540
.513
.493
.488
.473
.473
.459
.458
.445
.434
.425
.418
.415
.417
.426
.442
.429
.412
.407
.416
.435
.467
.472
.488
.499
.496
.472
.447
.429
.443
.463
.437
.387

Fraction
of
Height

ABOVE

-12.

.01

.02

29

.00

(= .484E-02)

\)d)HO\U"Nw(ﬂmbboo\\l\]o‘\koOOl—-‘w}—‘M\l\]l—\w\lkaO\l\lmU'll—‘CO\l(ﬂ

6

2642.0 764.
2885.6 1083.
3157.0 1241.
3699.7 782.
3870.0 654.
3101.1 1196.
2593.6 1599.
2228.7 1905.
1951.8 2135.
1894.9 2179.
1643.5 2270.
1635.1 2273.
1401.1 2325,
1390.1 2327.
1186.2 2348.
1010.2 2332.
861.7 2273.
741.3 2165.
650.9 2003.
593.7 1782,
575.1 1494,
591.0 1230.
498.7 1230.
369.2 1189.
332.1 1164.
338.8 1026.
369.0 846.
424.7 632.
432.4 607.
411.7 477.
406.1 412,
397.4 416.
318.5 448.
215.6 418.
137.4 339
98.0 198.
99.3 15e.
41.1 90
.5 2
Sigma Sigma
at at
Top Bottom
.6 .
(= .109E-01)
(= .208E-01)
(= -.123E+02)

Parsons, Kingston Fossil Plant, Kingston, TN

12/04/04 11:02:AM
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TVA - Kingston Ash Disposal Facility
Response to GeoSyntec Consultants’ Review Comments

ATTACHMENT 5

Peak ground Acceleration Evaluation
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> CLIENT NAME: TVA JOB NO.: 55090501
PARSONS PROJECT NAME: Kingston Ash Disposal Facility (KIF)
SUBJECT: Peak Ground Acceleration for CALC NO.: KIF-0-DC-024-C-001
STANDARD Liquefaction & Stability Evaluation
CALCULATION REVISION 0 1 2 3
SHEET ORIGINATOR: Y.S.Shah Page 1 of 3
REVIEWER: Anundson
DATE: 04-24-04
PURPOSE |
To determine Peak Ground Acceleration (PGA) for valuation of the pse do-static E(gl bal)
stability and veneer stability of the proposed final gypsum-ash stack (Elev. @ top ~970’) and
for liquefaction potential of the foundation soils/materials underlying the stack.
REFERENCES i
1. RCRA Subititle D (258), Seismic Design Guid ancé”fcr‘ unicipal Waste Landfill
Facilities,- EPAI600/R:95/051-dated April-1995.-(Subtitle D258
2. Tennessee Divisian of Solid Waste, Technical Guidance document, dated 7/29/93,
(Guidance document
ASSUMPTIONS
1i-Bedrock PGA at site-=-0:229(Ref-'2)
2. Existing soil overburden @ site below stack (‘Free-Field Condition™):
GIS. @ Elov. 763+ :
P NT * —
Elev. 763’ —Elev, 758 ... Compact Fly Ash (FA) Base
Elev 758’-§Elev 739 EA .+ Bottom Ash (BA), medium compact . |
(considering future consolidation under stack)
- ~Elev: 739"~ Elev.-729 FA;-loose-
Elev. 72@’ —Elev. 714 ... Natural Clay, stiff
{
Elev..714’ —Elev. 703'+..... Residuur (SC-8SM),.stiff to.hard
Below Elev. 703"+, . Bedrock (Shale)
'hus, the total thickness of the (primarily stiff) soil overburden = 60’ << 100’.
3. Stack height, H=970"=763 =207
THIS IS A DESIGN RECORD EP3-2 12/96
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= CLIENT NAME:  TVA JOB NO.: 55090501
PARSONS PROJECT NAME: Kingston Ash Disposal Facility (KIF)
SUBJECT: Peak Ground Acceleration for CALC NO.: KIF-0-DC-024-C-001
STANDARD Liquefaction & Stability Evaluation
CALCULATION REVISION 0 1 2 3
SHEET ORIGINATOR: Y .S.Shah Page 2 of 3
REVIEWER: Anundson
: DATE: 04-24-04
'DETERMINATION OF PGA
'''' In accordance with the procedure stated on Pages 45 and 46 of Subtitle 258,
~.otep 1;. Thesite can be classified as STIFF, considering conso idal ion of foundation.

materials under the w eight of the gradually built 207 feet high stack and the séi%l-
overburden depth much less than 100 feet. :

;Step 2. Free-Field Acceleration for stiff site = Bedfroc< PGA = 0.22g.

Step 3. Using Figures 4.4/ and 4.5 (analytical ata median curve)and PGA= 0.22g, the

Peak-a¢ce era ion-at-the top-of the stack-+~0.31¢

\QAOGT {AV AN e L Nai i vy VTR

~Step 4: Using the Makdisi and Seed average curve in Fig. 4.6 with Crest Acceleration

)
=
~
J

t various depths below the sliding massiand

ra
value of 0:31g, the valuesof PGA
re.l

the average-PGA :J‘.’\ r-the-enti ngth-of the-sliding-surface-are-estimated.as
follows:
Depth Below Crest—Peak or Max. Acceleration

0 0.32g

0:1H 0-96-x-0-31g-=0.30g

0.2H G 90xC.31zg=028g

0.3H 0.80.x.0.31g.= 0.25¢

0.4H A0 X E.31g =0.22¢

0.5H 0.60 x 0.31g =0.19g

0.6H 056 x0:31g=0.17

EO.?H 0.44 x 0.31g = 0.14¢g

0-8H 041 x0:319g=0.13¢g

0.9H 0.38 x0.31g =0.12¢g

1.0H 0.34x.0.31g-=.0.10g

Ave. Max;E Acce] or PGA | =2.22/11 =0.200

THIS IS A DESIGN RECORD EP3-2 12/96
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= _ PARSONS

CLIENT

NAME: TVA

PROJECT NAME: Kingston Ash Disposal Facility (KIF)

JOB NO.: 55090501

STANDARD
CALCULATION

SHEET

SUBJECT: Peak Ground Acceleration for
Liquefaction & Stability Evaluation

CALC NO.: KIF-0-DC-024-C-001

REVISION

0

1

2

3

ORIGINATOR:

Y.S.Shah

REVIEWER:

Anundson

DATE:

04-24-04

Page 3 of 3
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CLIENT NAMETVA JOB NO.: 51020101

PARSONS PROJECT NAME: Kingston Ash Disposal Facility
SUBJECT: Ave. Maximum (Peak) Ground CALC NO.: KIF-0-DC-024-C-002
STANDARD Acceleration for Stability Evaluation
CALCULATION REVISION £ 1 r2 ). y
SHEET ORIGINATOR: Y.8.Shah - Page 1 of ¢’ 2.
REVIEWER:

DATE: 11-19-04

s Addendum o exle, dated  O4-24-04.

2A in~the expansion area:

™
0
——'
& i
B3

Considey. &

G & Elevy el sl T)eﬁ%
coTa |- 764 49,4’
COT A0 | -~ 762.4’ 47,4
CPT 12A —-763%.9 AR
A“?rf 76346 52.9' 1= i.w'.T/rzm(c e 710,8
TS ¢S R AR ; 7

™

v >€v Table .1 2{syAic -Ab\a 1'~/s < X Des Tjr\ Consileyaitimg

f \
£ Muricipal Solid Waste Landfilts” EPA, Mavh 23 1994

ot v N ; / ’
A=Y P ﬁﬁqﬂ Serings, /\)Yi
n  shary Modl, G = 51118 (Ngg) "~ Sand
| Ksfad) 15715 (Neg )87 o= clay
- 2.64
| B (pe) =15 2287 (N, ot Mgt
\"5.?:2 2107 (/\)eof' = 2046 ps@
Shear Wave \/e(o,/ Vg - §53 2.2 é“""éﬂfﬁ /2
Pitiec) (L Yipep)
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CLIENT NAMETVA JOB NO.: 51020101

PARSONS PROJECT NAME: Kingston Ash Disposal Facility
SUBJECT: Ave. Maximum (Peak)} Ground CALC NO.: KIF-0-DC-024-C-002
STANDARD Acceleration for Stability Evaluation
CALCULATION REVISION 21 Y2 4 Z
SHEET ORIGINATOR: Y.S.Shah PageZof/&" 2
REVIEWER:
DATE: » i 11-19-04
: | 03055/
L = (£,714 /\)@0) 5 VY - elay
: . . 3035 / L
{ 2,222 (Nl >/ - = Saud
gzm/‘ CPT12 A Hable (Mactec veperth A May 4 2004)
__________ Ave Neo '~ 0-7' ---Z25%q= 25 - Sond
_____ L13' ---238z/la= \B 1-clay
15 30" | - L1D¢6.2/52= 720+ cand
50-24 | ~r G813 = 5 --clay
4.60° | - -1E$33E3/~,q:; 1A - - Secnd

Z(‘rcjzmovgjéV&(Mef oY _50).

L Ave. Ngg in sand = (26%7'+ 26617+ (92 2650 = | Z

b 5/&7 — (Igxl +5%4'V /10 =

S Na=c(27n4l(zz) [li5 = &51 ffec --%AS ppassmey

8
3222 (125177 o =653 plfrec.=Totto.

' J
. ) ME&“UW\ A'Jr‘!\fyﬁ g0 ‘,!03)’ Subtite 25%?_45
Lf e 100 G went 1S (gnorek & soll 06 HeateS Ledisbre
. . ?ea(m?ﬁ /Fl-4—s‘ /
Avet PGA = (0.229+ 0319) /2 = 0.26359 --
A iCyest =, 0.3449 — +(Fg.4.5)
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ATTACHMENT 6
VENEER SLOPE STABILITY ANALYSIS

24

C:\Documents and Settings\p0085704\Local Settings\Temporary Internet Files\OLK3\TVA KIF.GeoSyntech. Response
FINAL.docC:\Decuments-and-Settings\p0017930\Local- Settings\Femporary-Intemet Files\OLK2\TVA-KIF.GeoSyntech. Response
FINALl-.doe
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= _PARSONS

CLIENT NAME: TVA

PROJECT NAME: Kingston Fossil Plant -

JOB NO.: 55090501

SUBJECT: Veneer Slope Stability Analysis

CALC NO.:

STANDARD & Recommendations DC-55090501-002
CALCULATION REVISION 0 1 3
SHEET ORIGINATOR: G.McNulty | G. McNulty Page 1
REVIEWER: Y. Shah Y. Shah of 7
DATE: 11-17-04 12-6-04
PURPOSE

To evaluate the veneer stability of several sections under the various cap configurations
for both stability against seepage and seismic forces: »

1. Case 1 -10 percent (5.7 degrees) slope for Dredge Cell lateral expansion

2. Case 2 — Seep Slope Area at 15.9 percent (9 degrees) (~6H:1V) and 33.3 percent
(3H:1V) (18.44 degrees) slopes

3. Case 3 — All other Dredge Cell lateral expansion areas with 33.3 percent (3H:1V)

slopes.

REFERENCES

1. TVA Drawing Package 10W425, 2004. Kingston Fossil Plant Dredged Cell
Expansion, Prepared by Parsons, Inc, Initial Issue, November 11.

2. Soong, T-Y. and R. M. Koerner, 1997. "The Design of Drainage Systems Over
Geosynthetically Lined Slopes". Geosynthetic Research Institute, Drexel University,
West Wing — Rush Building, Philadelphia, PA, 19104.

3. Richardson, G. N., 2002. “Drainage Geocomposite Design Methodologies and

Design Calculators,” Technology Transfer Seminar, Sponsored by
LandfillDesign.Com, Advanced Geotech Systems, and Tenax, September 17",
Frankfort, Kentucky.

4. Schreiner, L.C. and J. T. Riedel, 1978. “Probable Maximum Precipitation Estimates,
United States East of the 105" Meridian,” Hydrometeorological Report No. 51, U.S.
Department of Commerce and U.S Department of the Army-Corps of the Engineers,
National Oceanic and Atmospheric Administration, Hydrometeorological Branch,
Office of Hydrology, National Weather Service, Washington, D.C., June.

5. Tennessee Division of Solid Waste Management, 1993. “Technical Guidance

Document: Earthquake Evaluation Guidance Policy,” 41 pages.

6. Koerner, R. M., 1998. Designing With Geosynthetics, 4™ Edition, Prentice Hall, Inc.,

New Jersey.

7. Mactec, 2004. “Laboratory Testing results — Samples from gypsum Pond at

Cumberland Fossil Plant”, prepared for Parsons E&C on behalf of TVA, May 13.

THIS IS A DESIGN RECORD
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CLIENT NAME: TVA JOB NO.: 55090501
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REVIEWER: Y. Shah Y. Shah of 7
DATE: 11-17-04 12-6-04

EVALUATION STEPS

1. Define Geometry.
Two soil-covers are analyzed:

¢ One with 24 inches of soil cover (including six inches of vegetative cover), without a
geocomposite drainage layer, over ash (Detail F74, Drawing 10W425-74).

¢ Another with total 18 inches soil cover (including six inches of vegetative cover) over a
geocomposite drainage layer (Detail E75, Drawing 10W425-75). In the seep Blow Out
area along Swan Road, there will be total 24 inches of soil cover above the
geocomposite drainage layer (Detail G74, Drawing 10W425-74).

The lengths along the slopes used in this evaluation for the three cases listed above are
obtained from Drawings 10425W-68, 69, 74 and 75.

1. Define Soil, Drainage Layer Properties, and Infiltration Rates

The specifications require that the lower 12 inches of the cover soil have a maximum
hydraulic conductivity of 1.0E-06 cm/sec. However, additional analyses are performed to
confirm that the design would still perform adequately if the cover soils had up to 1.0E-05
cm/sec. The 6-inches of topsoil is assumed to have a maximum hydraulic conductivity of
1.0E-04 cm/sec. The geocomposite drainage layer is assumed to have a hydraulic
conductivity of 1.986 cm/sec. The hydraulic conductivities for the fly ash and bottom ash
are assumed to be 5.85E-05 and 1.0E-03 cm/sec, respectively.

The shear strength effective angle of internal friction for the cover soil is assumed to be
29.6 degrees and the effective cohesion 1200 psf. These values are based on triaxial
tests of Natural Clay in the area.. Koemner (1996, Table 2.5) suggests that 80 percent of
the shear strength of a cohesionless soil may be used for the interface friction..
Therefore, the effective stress seepage analyses herein take no credit for cohesion with
the interface. The static efficiencies will be confirmed with site-specific geotextiles and
soils. If it proves necessary during testing to increase strength properties, mixing of the
gypsum with the clay to increase not only the cohesion but also the friction angle will be
considered along with other treatments or materials maintain veneer slope stability.

By contrast, the interface friction and cohesion (for the undrained case) are assumed to
be 80 percent of the shear strength during the seismic condition. In addition, the minimum
requirement for the clay cover is that it has a phi angle of 26 degrees and cohesion of 250
psf, based on Standard Proctor 2% wet of optimum content (WOMC) or combination of
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phi and cohesion that will yield a factor of safety for the seismic analysis above one. One
run is included with a 1400 psf undrained shear strength (typical of the Alluvial Clayey Soil
from CPT data) and is included to demonstrate the factor of safety derived when a seismic
force is included.

Schreiner and Riedel (1978) define the PMP near the site as approximately 29.5 inches
per hour period over a 10 square mile area (all season). The hourly rate becomes 4.92
inches or 125 mm per hour.

2. Define Seismic Force

The veneer stability is evaluated along the sloped surface of the final stack using the
landfilldesign.com calculators (Attachment B). In accordance with the recommendation in
the Tennessee Guidance (1993, Ref. 20) Document, the seismic coefficient equal to
0.11g or the same value as used for the global stability evaluation is used for the veneer
stability evaluation.

2. Evaluate Veneer Stability

Veneer stability analyses that have been performed with the maximum PMP event with
the model developed by Soong and Koerner (1997, Ref. 2). Specifically, the HELP model
should never be used to account for seepage forces due to precipitation infiltration on
slope stability. This is due to a major flaw in the HELP model that has been documented
since the early 1990's with U.S. EPA research at its test facilities in Cincinnati, Ohio.
Several research studies have shown that the HELP Model, by incorporating daily
average weather data, grossly underestimates the actual impingement rate into the
drainage systems and, hence, underestimates the head on the liner and results in
undersized drainage system, (Soong and Koerner, 1997, Ref. 2). Under-designed
drainage systems cause a saturated condition in the overlying soil layer. The detrimental
effect of underestimated seepage force can be catastrophic especially on side slopes in
landfill capping systems.

Table 1 below gives the results of the veneer slope stability evaluation. The table
summarizes the factors of safety against sliding and for drainage layer capacity (DLC).
The DLC factors of safety only apply to the static analyses as these consider seepage
forces. Natural drainage and drainage by a geocomposite drainage layer were
considered. Natural drainage was assumed limited to the top 12 inches of the base
material (specifically, ash or gypsum) beneath the clay cover. The seismic stability
evaluation considers no seepage force.
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The LandfillDesign.com static analysis runs assume a maximum vertical hydraulic
conductivity of 1.0E-05 cm/sec. Higher conductivities than 1.0E-05 result in drastic
lowering of the slope stability factor of safety and the Drainage Layer Capacity (DLC)
factors of safety. The DLCs calculated for both the assumed top 12 inches of the base
material (cast gypsum or compacted bottom and fly ash), indicate low water carrying
capacity underneath the cover. Over the course of several years, many similar facilities
have been built and operated successfully so far without special provisions for cover
drainage. However, both types of runs herein indicate that there exists a potential for not
only possible localized expressions of springs or boils near the lower portions of slopes
but also even veneer failures after intense rainfall events because the DLC falls well below
1. Note that current engineering practice has revised the acceptable DLC for passing
specifications from 1.0 to equal to or greater than 6 to avoid potential veneer slope
instability (Richardson, 2002). However, the Tennessee Guidance (1993, Ref. 5) allows
some flexibility in veneer stability design because it states, “Presently, it is the opinion of
the Solid Waste Division that this type of failure mechanism will generally not result in a
catastrophic type of failure. Therefore, some flexibility will be given for the design of the
stability of landfill cover systems.”
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TABLE 1

VENEER SLOPE STABILITY AND “DRAINAGE LAYER” FACTORS OF SAFETY

Seismic Effective Stress™

Condition/ Coefficient ®’, degs ¢, psf
Static/ 1A1 BA - 29.6 0.0
Static / 1A2 Geoc - 29.6 0.0
Static / 1B1 Geoc - 29.6 0.0
Seismic /1C1 Geoc  0.11g - -
Seismic /1C2 Geoc  0.11g - -
Static/ 2A1FA - 29.6 0.0
Static/ 2A2 FA - 29.6 0.0
Static / 2B1 Geoc - 29.6 0.0
Static / 2B2 Geoc - 29.6 0.0
Static / 2C1 Geoc - 29.6 0.0
Seismic /2D1 Geoc 0. 11g - -
Seismic /2D2 Geoc 0. 11g - -
Static/ 3A1  Geoc - 29.6 0.0
Static/ 3A2 BA - 29.6 0.0
Static/ 3A3 BA - 29.6 0.0
Seismic/ 3B1 Geoc 0.11g - -
Seismic / 3B2 BA 0.11g - -
Seismic / 3B3 Geoc 0.11g - -
Seismic / 3B4 Geoc 0.33g - -

“Total Stress”"/Undrained

_®g.,degs cr,psf E.S.
- - 3.327
- - 4.594
- - 4.577
26.0 250 5916
26.0 250 7.067
- - 1.611
- - 1.61

- - 2.929

- - 2.932
- - 1.374
26.0 250 4.636
26.0 250 2.753
- - 1.362

- - 1.649

- - 0.971
26.0 250 3.325
26.0 250 2.996
0 1400 3.747
26.0 250 2.152

DLC

0.297**
9.825M
1.362%

0.001**
0.008**
4.662"

46.19M
110.6™

77.936M
1,780 & wxx
0.887****

BA or FA — Compacted Bottom Ash and Fly Ash below cover soil (Compacted to Standard Proctor at 2% wet

of OMC).

Geoc - Geocomposite Drainage Layer with hydraulic conductivity of 1.986 cm/sec, 5.08 mm thick.
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* Assumed the top 12 inches of base material (that is, cast gypsum or compacted fly ash and bottom ash)
or the actual geocomposite drainage layer.

** Assumed the top 12 inches of sub base cast gypsum, bottom ash or compacted fly ash assumed as
drainage layer.

*** Does not include the pipes indicated in Detail B68 on 30 to 50 foot spacing.

¥*** Demonstrates effect on slope stability FS and DLC with 50-percent drop in hydraulic conductivity in
drainage layer composed of BA/FA (that is, in place of a geocomposite drainage layer).

A Geocomposite drainage layer with 5.08 mm height and 1.986 cm/sec hydraulic conductivity.
A* Cover Soil is in range of 1.0E-06 cm/sec as opposed to 1.0E-05.
M@’ = 29.6 degrees assumed.

A sy = 1400 psf based on the CPT testing in-place for the on-site soft to stiff alluvial clay.

Attachment 1 gives the printouts for the veneer slope stability runs.

CONCLUSION

It can be concluded that the proposed cover is likely to be stable during both the static and
design seismic conditions.

END
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ATTACHMENT 1

VENEER STABILITY PRINTOUTS
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Via: 1.1 DALCACHEO3 (NetCache NetApp/5.5R2)

goto problem statement  input values solution material selection contact help references

landfilldesign.com

Cover Slope Stability - Design Calculator

Problem Statement Case 1 Run A1 - Sheet 69 10 percent Slopes for Dredge Cell
Lateral Expansion F74 24 Inch Soil Cover Detail Over Bottom Ash With Assumed
Drainage Hydraulic Conductivity of 1E-03 cm/sec. PMP of 29.5 inches/ 6hrs was used
for infiltration rate as required for this analysis.

FS for slope stability equals 3.327 and Drainage Layer Capacity (DLC) of Bottom Ash
/Fly Ash Falls below Minimum required Safety Limit of 1.0, that is actual DLC equals
0.297. The low DLC means that the bottom ash drainage layer may liquefy from time to
time under various rainfall events and produce erosional boils through the cover soils or
even cause localized or larger veneer failures. Other analyses with rainfall events of one
inch per hour will yield a DLC below 1.

Infiltration

RATIRER.

Cover Soil

h_cs

h_dl

Q:\GYPSUM STACKS KINGSTON\Veneer Runs November 17 2004\Case 1 Run A1 - Sheet 69 10 1
percent Slopes for Dredge Cell Lateral Expansion F74 24 Inch Soil Cover Detail Over Bottom Ash.doc
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Active Wedge
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Input Values
Design Input
Slope characteristics
Length of the slope (L) | 5185883 | m
Slope angle (R) 57106 degrees

Height of soil layers

Height of cover soil (h_cs)

Height of drainage layer (h_dl)
Permeability of the soil layers
Permeability of cover soil

Design permeability of drainage layer

Rain intensity parameters

Precipitation

Q:\GYPSUM STACKS KINGSTON\Veneer Runs November 17 2004\Case 1 Run A1 - Sheet 69 10 3
percent Slopes for Dredge Cell Lateral Expansion F74 24 Inch Soil Cover Detail Over Bottom Ash.doc
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Run-off coefficient
Soil characteristics

Dry unit weight of cover soil

Saturated unit weight of the cover soil

Friction angles

M\EQ-G ; degrees

Friction angle of the cover soil

29.6 % degrees

.

Friction angle of the cover soil / underlying interface

Solution

|. Normalized Input data

Gradient 0.100
Horizontal length 51.601 m
Height cover soil and drainage layer 0.9144 m
Permeability of cover soil in m/s 1.98E-008 m/s
Design permeability of the drainage layer ih m/s 1e-005 m/s

Il. Calculation of the Drainage Capacity

Precipitation from input 124.88 mm/hr
Actual runoff 124.8087128 mm/hr
Actual percolation 0.0712872 mm/hr
Actual flux 0.004 m*hr

Allowable flux 0.001 m%hr

Drainage Layer Capacity (DLC) (needs to be >1.0 to avoid saturation) 0.297

lil. Parallel Submergence Ratio (PSR)

Average height water table 3.65E+002 m
Parallel Submergence Ratio (PSR) 1.000
Stability Factor of Safety (FS) 3.327

Q:\GYPSUM STACKS KINGSTON\Veneer Runs November 17 2004\Case 1 Run A1 - Sheet 69 10 4
percent Slopes for Dredge Cell Lateral Expansion F74 24 Inch Soil Cover Detail Over Bottom Ash.doc
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Via: 1.1 DALCACHEO3 (NetCache NetApp/5.5R2)

goto problem statement input values solution materal selection contact help  references

landfilldesign.com

Cover Slope Stability - Design Calculator

Problem Statement Case 1 Run A2 - Sheet 69 10 percent Slopes for Dredge Cell
Lateral Expansion E75 18 Inch Soil Cover With Geocomposite Drainage Layer Over on
Ash or Gypsum. PMP of 29.5 inches/ 6hrs was used for infiltration rate as required for
this analysis. Effective 18 inches of Cover Soil has hydraulic conductivity of 1.49E-06.

FS for slope stability equals 4.594 and Drainage Layer Capacity of Bottom Ash Falls exceeds
the Minimum required Safety Limit of 1.0, that is, DLC equals 9.825.

Infiltration

Pidbd bt

Cover Soil

1

H’_cs

h_dl

Q:\GYPSUM STACKS KINGSTON\Veneer Runs November 17 2004\Case 1 Run A2 - Sheet 69 10
percent Slopes for Dredge Cell Lateral Expansion E75 18 Inch Soil Cover With Geocomposite
Drainage Layer.doc
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Active Wedge

Q:\GYPSUM STACKS KINGSTON\Veneer Runs November 17 2004\Case 1 Run A2 - Sheet 69 10 2
percent Slopes for Dredge Cell Lateral Expansion E75 18 Inch Soil Cover With Geocomposite
Drainage Layer.doc

TVA-00011188



——— h/sing ———

We /EP

h/cos 3
%\——Uh
Notan ®/FS)
Y GOS0
Uy
A
Np
Passive Wedge
Input Values
Design Input
Slope characteristics
Length of the slope (L) 5185853 m
Slope angle (R) 57106 degrees

Height of soil layers

Height of cover soil (h_cs)

Height of drainage layer (h_dl)
Permeability of the soil layers
Permeability of cover soil

Design permeability of drainage layer
Rain intensity parameters

Precipitation

. mm

- mm

1980250? cm/s

1.986 x cm/s

12488 | mm/hr

Q:\GYPSUM STACKS KINGSTON\Veneer Runs November 17 2004\Case 1 Run A2 - Sheet 69 10
percent Slopes for Dredge Cell Lateral Expansion E75 18 Inch Soil Cover With Geocomposite

Drainage Layer.doc
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Run-off coefficient
Soil characteristics

Dry unit weight of cover soil

Saturated unit weight of the cover soil

Friction angles

Friction angle of the cover soil

NSO

Friction angle of the cover soil / underlying interface | 23.68 w»g degrees

Solution

I. Normalized Input data

Gradient 0.100
Horizontal length 51601 m
Height cover soil and drainage layer 0.46228 m
Permeability of cover soil in m/s 1.98E-008 m/s
Design permeability of the drainage layer in m/s 0.01986 m/s

ll. Calculation of the Drainage Capacity

Precipitation from input 124.88 mm/hr
Actual runoff . 124.8087128 mm/hr
Actual percolation 0.0712872 mm/hr
Actual flux 0.004 m%hr

Allowable flux 0.036 m®/hr

Drainage Layer Capacity (DLC) (needs to be >1.0 to avoid saturation) 9.825

Ill. Parallel Submergence Ratio (PSR)

Average height water table 5.17E-004 m
Parallel Submergence Ratio (PSR) 0.001
Stability Factor of Safety (FS) 4.594

Q:\GYPSUM STACKS KINGSTON\Veneer Runs November 17 2004\Case 1 Run A2 - Sheet 69 10
percent Slopes for Dredge Cell Lateral Expansion E75 18 Inch Soil Cover With Geocomposite
Drainage Layer.doc
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Via: 1.1 DALCACHEO03 (NetCache NetApp/5.5R2)
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landfilldesign.com

Cover Slope Stability - Design Calculator

Problem Statement Case 1 Run B1 - Sheet 69 10 percent Slopes for Dredge Cell
Lateral Expansion E75 18 Inch Soil Cover E-05 With Geocomposite Drainage Layer
Over on Ash or Gypsum. PMP of 29.5 inches/ 6hrs was used for infiltration rate as
required for this analysis. Effective 18 inches of Cover Soil has hydraulic conductivity of
1.4285E-05 cm/sec (assume 12 inch compacted soil layer at 1.0E-05 cm/sec, vegetative
layer at 1.0e-04 cm/sec).

FS for slope stability equals 4.577 and Drainage Layer Capacity of Bottom Ash Falls exceeds
the Minimum required Safety Limit of 1.0, that is, DLC equals 1.362.

Infiltration

Y4444 4

Cover Soil

h_cts

hodl || :’:’:’A &.:‘

Q:\GYPSUM STACKS KINGSTON\Veneer Runs November 17 2004\Case 1 Run B1 - Sheet 69 10 1
percent Slopes for Dredge Cell Lateral Expansion E75 18 Inch Soil Cover E-05 With
Geocomposite.doc
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Active Wedge
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Input Values
Design Input
Slope characteristics
Length of the slope (L) 5185383 m
Slope angle (R) degrees

Height of soil layers

Height of cover soil (h_cs) mm
Height of drainage layer (h_dl)
Permeability of the soil layers
Permeability of cover soil

Design permeability of drainage layer

Rain intensity parameters

Precipitation » 124.88

Q:\GYPSUM STACKS KINGSTON\Veneer Runs November 17 2004\Case 1 Run B1 - Sheet 69 10 3
percent Slopes for Dredge Cell Lateral Expansion E75 18 Inch Soil Cover E-05 With
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Run-off coefficient

Soil characteristics

Dry unit weight of cover soil
Saturated unit weight of the cover soil
Friction angles

Friction angle of the cover soil

Friction angle of the cover soil / underlying interface

Solution

1885 | kN/m®

| kN/m?®

29.6 u,; degrees

2368 | degrees

I. Normalized Input data

Gradient

Horizontal length

Height cover soil and drainage layer
Permeability of cover soil in m/s

Design permeability of the drainage layer in m/s

Il. Calculation of the Drainage Capacity

Precipitation from input
Actual runoff

Actual percolation
Actual flux

Allowable flux

0.100
51.601 m
0.46228 m
1.43E-007 m/s
0.01986 m/s

124.88 mm/hr
124.36574 mm/hr
0.51426 mm/hr
0.027 m*hr
0.036 m*hr

Drainage Layer Capacity (DLC) (needs to be >1.0 to avoid saturation) 1.362

Ill. Parallel Submergence Ratio (PSR)

Average height water table
Parallel Submergence Ratio (PSR)

Stability Factor of Safety (FS)

3.73E-003 m
0.008

4.577

Q:\GYPSUM STACKS KINGSTON\Veneer Runs November 17 2004\Case 1 Run B1 - Sheet 69 10
percent Slopes for Dredge Cell Lateral Expansion E75 18 Inch Soil Cover E-05 With

Geocomposite.doc
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Via: 1.1 DALCACHEO3 (NetCache NetApp/5.5R2)

goto problem statement input values solution material selection contacthelp references

landfilldesign.com

Slope Stability:Seismic Force - Design Calculator

Problem Statement Case 1 Run C1 - Pseudo-Static Anal Sheet 69 10 percent (5.7
degrees) Slopes for Dredge Cell Lateral Expansion F74 24 Inch Soil Cover Detail Over
Bottom Ash.

Factor of Safety with seismic activity (FS) 5.916

This slope stability calculator utilizes a pseudo-static analysis to determine the factor of safety
(FS) of a geosynthetic lined slope. This calculator assumes that no seepage forces are present.
The unit gradient calculator can be used to calculate the required transmissivity of the drainage
geocomposite to assure adequate drainage.

Subtitle "D" of the U.S. EPA regulations requires a seismic analysis if the site has experienced a
0.1 g horizontal acceleration, or more, in the past 250 years. For the continental USA, this does
not only include the western states, but major sections of the midwest and northeast as well. The
map below shows the seismic coefficients for various zones in the USA.

Q:\GYPSUM STACKS KINGSTON\Veneer Runs November 17 2004\Case 1 Run C1 - Pseudo-Static ]
Anal Sheet 69 10 percent Slopes for Dredge Cell Lateral Expansion F74 24 Inch Soil Cover Detail
Over Bottom Ash.doc
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Legend

Zone No damage

Zone Minor damage; corresponds to intensities V and VI on the modified Mercalli
1: intensity scale

Zone Moderate damage; corresponds to intensity VIl on the modified Mercalli intensity
: scale

Zone Major damage; corresponds to intensity VIt and higher on the modified Mercalli
3: intensity scale

Seismic coefficients corresponding to each zone

Zone Remark Modified Mercalli Scale Average Seismic Coefficient (Cs)
0 No damage - 0
1 Minor damage V and VI 0.03 t0 0.07
2 Moderate damage Vi 0.13
3 Major damage VIl and higher 0.27
Input Values

Design Inputs
Slope characteristics

Thickness of cover soil (h) 0609 | m

degrees

Slope angle (R) 5.7106

Lenght of slope measured along geomembrane (L) | 5185883  m

Soil characteristics

Q:\GYPSUM STACKS KINGSTON\Veneer Runs November 17 2004\Case 1 Run C1 - Pseudo-Static
Anal Sheet 69 10 percent Slopes for Dredge Cell Lateral Expansion F74 24 Inch Soil Cover Detail
Over Bottom Ash.doc
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Unit weight of the cover soil (g) kN/m®

Friction angle of the cover soil (f) degrees
Cohesion of the cover soil (c) kN/m?
Interface friction(d) degrees
interface adhesion (Ca) kN/m?

Seismic characteristic

Seismic coefficient (Cs)

Solution

Factor of Safety with seismic activity (FS) 5.916

Factor of Safety no seismic activity (FS) 12.927

Q:\GYPSUM STACKS KINGSTON\Veneer Runs November 17 2004\Case 1 Run C1 - Pseudo-Static
Anal Sheet 69 10 percent Slopes for Dredge Cell Lateral Expansion F74 24 Inch Soil Cover Detail
Over Bottom Ash.doc
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Via: 1.1 DALCACHEO3 (NetCache NetApp/5.5R2)

goto problem statement input values solution material selection contacthelp references

landfilldesign.com

Slope Stability:Seismic Force - Design Calculator

Problem Statement Case 1 Run C2 - Pseudo-Static Anal Sheet 69 10 percent Slopes
for Dredge Cell Lateral Expansion E75 18 Inch Soil Cover over Geocomposite Drainage
Layer Detail.

Factor of Safety with seismic activity (FS) 7.067

This slope stability calculator utilizes a pseudo-static analysis to determine the factor of safety
(FS) of a geosynthetic lined slope. This calculator assumes that no seepage forces are present.
The unit gradient calculator can be used to calculate the required transmissivity of the drainage
geocomposite to assure adequate drainage.

Subtitle "D" of the U.S. EPA regulations requires a seismic analysis if the site has experienced a
0.1 g horizontal acceleration, or more, in the past 250 years. For the continental USA, this does
not only include the western states, but major sections of the midwest and northeast as well. The
map below shows the seismic coefficients for various zones in the USA.

Q:\GYPSUM STACKS KINGSTON\Veneer Runs November 17 2004\Case 1 Run C2 - Pseudo-Static 1
Anal Sheet 69 10 percent Slopes for Dredge Cell Lateral Expansion E75 18 Inch Soil Cover over
Geocomposite Drainage Layer Detail.doc
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Legend

gf)ne No damage

Zone Minor damage; corresponds to intensities V and VI on the modified Mercalli
1: intensity scale

Zone Moderate damage; corresponds to intensity VIl on the modified Mercalli intensity
2: scale

Zone Major damage; corresponds to intensity VIIl and higher on the modified Mercalli
3: intensity scale

Seismic coefficients corresponding to each zone

Zone Remark Modified Mercalli Scale Average Seismic Coefficient (Cs)
0 No damage - 0
1 Minor damage V and VI 0.03 to 0.07
2 Moderate damage Vil 0.13
3 Major damage VIl and higher 0.27
Input Values

Design Inputs
Slope characteristics

Thickness of cover soil (h) m

Slope angle (B) $~71Q§ s degrees

Lenght of slope measured along geomembrane (L) 51‘-85333’”@ m

Soil characteristics

Q:\GYPSUM STACKS KINGSTON\Veneer Runs November 17 2004\Case 1 Run C2 - Pseudo-Static

Anal Sheet 69 10 percent Slopes for Dredge Cell Lateral Expansion E75 18 Inch Soil Cover over
Geocomposite Drainage Layer Detail.doc
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Unit weight of the cover soil (g) kN/m?®

Friction angle of the cover sail (f) degrees
Cohesion of the cover soil (c) kN/m?
Interface friction(d) 20.8 degrees

Interface adhesion (Ca) l 9-57854Mj kN/m?

Seismic characteristic

Seismic coefficient (Cs)

Solution

Factor of Safety with seismic activity (FS) 7.067

Factor of Safety no seismic activity (FS) 15.300

Q:\GYPSUM STACKS KINGSTON\Veneer Runs November 17 2004\Case 1 Run C2 - Pseudo-Static
Anal Sheet 69 10 percent Slopes for Dredge Cell Lateral Expansion E75 18 Inch Soil Cover over
Geocomposite Drainage Layer Detail.doc
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Via: 1.1 DALCACHEO3 (NetCache NetApp/5.5R2)

go to problem statement jnput valuss solution material selection contacthelp references

landfilldesign.com

Cover Slope Stability - Design Calculator

Problem Statement Statement Case 2 Run A1-Sheet 73 SEEP Slope Area at 9
percent with F74 —Fly Ash 5.9E-05 cm/sec as Drainage Layer and Compacted Clay
Cover WITH PMP RAINFALL 29.5 inches/6 hours (Assumed for this Run with

Maximum K of 0.00001 cn/sec for cover soil).

Results: FS for slope stability = 1.611 With PMP in SWAN Road Area is acceptable. By
contrast, DLC = .001 (<1.0 or 6, therefore fails). Compacted Clay Cover with Ash as
Drainage layer will likely suffer localized or perhaps larger veneer failures due to

liquefaction of the fly ash drainage during rainfall events.

Cover Soil

XXX XXX

Infiltration

v

Q:\GYPSUM STACKS KINGSTON\Veneer Runs November 17 2004\Case 2 Run
Al-Sheet 73 SEEP Slope Area at 9 percent with F74 — Fly Ash Spt9E-05.doc
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Active Wedge

Q:\GYPSUM STACKS KINGSTON\Veneer Runs November 17 2004\Case 2 Run 2
Al-Sheet 73 SEEP Slope Area at 9 percent with F74 — Fly Ash 5pt9E-05.doc
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Passive Wedge

Input Values

,.--Designlnput ..
Slope characteristics
Length of the slope (L) W m
Slope angle (B)
Height of soil layers

‘ Height of cover soil (h_cs)

Height of drainage layer (h_dl)

Permeability of the soil layers

Permeability of cover soil I 0.00001 t cm/s

Design permeability of drainage layer 585595 cm/s

Rain intensity parameters

Precipitation |M134-883 | mm/hr

Q:\GYPSUM STACKS KINGSTON\Veneer Runs November 17 2004\Case 2 Run 3
Al-Sheet 73 SEEP Slope Area at 9 percent with F74 — Fly Ash 5pt9E-05.doc
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Run-off coefficient I 0.4 z

Soil characteristics

Dry unit weight of cover soil l 18.85 E kN/m®

Saturated unit weight of the cover soil

Friction angles

Friction angle of the cover soil 29.6 degrees

Friction angle of the cover soil / underlying interface ! 23.68 1 degrees

Solution

I. Normalized Input data

Gradient 0.157
Horizontal length ’ 34.029 m
Height cover soil and drainage layer 09144 m
Permeability of cover soil in m/s 1.00E-007 m/s
Design permeability of the drainage layer in m/s 5.85e-007 m/s

Il. Calculation of the Drainage Capacity

Precipitation from input 124.883 mm/hr
Actual runoff 124.523 mm/hr
Actual percolation 0.36 mm/hr
Actual flux | 0.012 m’hr
Allowable flux 0.000 m%hr

Drainage Layer Capacity (DLC) (needs to be >1.0 to avoid saturation) 0.008

lll. Parallel Submergence Ratio (PSR)

Average height water table 2.15E+002 m
Parallel Submergence Ratio (PSR) 1.000
Stability Factor of Safety (FS) 1.611

Q:\GYPSUM STACKS KINGSTON\Veneer Runs November 17 2004\Case 2 Run
Al-Sheet 73 SEEP Slope Area at 9 percent with F74 — Fly Ash 5pt9E-05.doc
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Stability Factor of Safety (FS) 1.611

Q:\GYPSUM STACKS KINGSTON\Veneer Runs November 17 2004\Case 2 Run 5
Al-Sheet 73 SEEP Slope Area at 9 percent with F74 — Fly Ash 5pt9E-05.doc
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Via: 1.1 DALCACHEO03 (NetCache NetApp/5.5R2)

goto problem statement inputvalues solution material selection contacthelp references

landfilldesign.com

Cover Slope Stability - Design Calculator

Problem Statement Case 2 Run A2-Sheet 73 SEEP Slope Area at 9 percent with F74
— WITH 0.25 INCH PER HOUR RAINFALL Fly Ash 5.9E-05 cm/sec as Drainage

Layer and Compacted Clay Cover (Assumed for this Run with Maximum K of 0.00001
cm/sec for cover soil).

Results: FS slope =1.61 acceptable, DLC = .008 (<1.0 or 6, therefore fails). Compacted
Clay Cover with Ash as Drainage layer CAN suffer localized or perhaps larger veneer

failures due to liquefaction of the fly ash drainage during small rainfall events if they
remain constant for long enough period.

Cover Soil Infiltration

AELIREN

(XXXX
1IAANNANIN g

Q:\GYPSUM STACKS KINGSTON\Veneer Runs November 17 2004\Case 2 Run A2-Sheet 73 SEEP. |
Slope Area at 9 percent with F74 — WITH 0pt25 INCH PER HOUR RAINFALL.doc——
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Active Wedge

Q:\GYPSUM STACKS KINGSTON\Veneer Runs November 17 2004\Case 2 Run A2-Sheet 73 SEEP 2
Slope Area at 9 percent with F74 — WITH 0pt25 INCH PER HOUR RAINFALL.doc
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Passive Wedge

Input Values

Design Input

Slope characteristics

Length of the slope (L) l 34-45711 m
Slope angle (B) I 3~0468 { degrees

Height of soil layers
Height of cover soil (h_cs)

Height of drainage layer (h_dI)

Permeability of the soil layers

Permeability of cover soil l 0.00001 i cm/s

585605 | cm/s

Design permeability of drainage layer

Rain intensity parameters

Precipitation l 6-3? ! mm/hr

- Q:\GYPSUM STACKS KINGSTON\Veneer Runs November 17 2004\Case 2 Run A2-Sheet 73 SEEP 3
Slope Area at 9 percent with F74 — WITH 0pt25 INCH PER HOUR RAINFALL.doc
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Run-off coefficient ' 04 ]

Soil characteristics
Dry unit weight of cover soil l 18.85 kalm3

Saturated unit weight of the cover soil

Friction angles

Friction angle of the cover soil 29.6 degrees

Friction angle of the cover soil / underlying interface I 23-68Wi degrees

Solution

I. Normalized Input data

Gradient ’ 0.157
Horizontal length 34.029 m
Height cover soil and drainage layer 0.9144 m
Permeability of cover soil in m/s 1.00E-007 m/s
Design permeability of the drainage layer in m/s 5.85e-007 m/s

"I Calculation of the Drainage Capacity

Precipitation from input , 6.35 mm/hr

Actual runoff 5.99 mm/hr
Actual percolation 0.36 mm/hr
Actual flux 0.012 mhr
Allowable flux 0.000 m*hr

Drainage Layer Capacity (DLC) (needs to be >1.0 to avoid saturation) 0.008

lll. Parallel Submergence Ratio (PSR)

Average height water table : 2.15E+002 m
Parallel Submergence Ratio (PSR) 1.000

Q:\GYPSUM STACKS KINGSTON\Veneer Runs November 17 2004\Case 2 Run A2-Sheet 73 SEEP 4
Slope Area at 9 percent with F74 — WITH 0pt25 INCH PER HOUR RAINFALL.doc
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Stability Factor of Safety (FS) - 1.611

Q:\GYPSUM STACKS KINGSTON\Veneer Runs November 17 2004\Case 2 Run A2-Sheet 73 SEEP 5
Slope Area at 9 percent with F74 — WITH Opt25 INCH PER HOUR RAINFALL.doc
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Via: 1.1 DALCACHEOQ3 (NetCache NetApp/5.5R2)

goto problem statement input values solution material selection contact help references

landfilldesign.com

Cover Slope Stability - Design Calculator

Problem Statement Case 2 Run A2-Sheet 73 SEEP Slope Area at 9 percent with F74
— WITH 0.25 INCH PER HOUR RAINFALL Fly Ash 5.9E-05 cm/sec as Drainage
Layer and Compacted Clay Cover (Assumed for this Run with Maximum K of 0.00001
cmy/sec for cover soil).

Results: FSslepe =1.61-acceptable, DLC =008 (<1.0-or 6; therefore fails). Compacted —

Clay Cover with Ash as Drainage layer CAN suffer localized or perhaps larger veneer
failures due to liquefaction of the fly ash drainage during small rainfall events if they
remain constant for long enough period.

Infiltration

Cover Soil

hics

Q:\GYPSUM STACKS KINGSTON\Veneer Runs November 17 2004\Case 2 Run A2-Sheet 73 SEEP
Slope Area at 9 percent with F74 — WITH 0pt25 INCH PER HOUR RAINFALL.doc
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~ Active Wedge

Q:\GYPSUM STACKS KINGSTON\Veneer Runs November 17 2004\Case 2 Run A2-Sheet 73 SEEP 2
Slope Area at 9 percent with F74 — WITH Opt25 INCH PER HOUR RAINFALL.doc
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Passive Wedge

Input Values

Design Input

Slope characteristics

Length of the slope (L) I 34.45777W§ m
Slope angle (B) I 9.0468 ‘j degrees

Height of soil layers

Height of cover soil (h_cs)

Height of drainage layer (h_dI)

Permeability of the soil layers

- Permeability of cover soil 0.00001 | cm/s

5.85E-05 | cm/s

Design permeability of drainage layer
Rain intensity parameters

» Precipitation 6.35 mm/hr

Q:\GYPSUM STACKS KINGSTON\Veneer Runs November 17 2004\Case 2 Run A2-Sheet 73 SEEP

Slope Area at 9 percent with F74 — WITH 0pt25 INCH PER HOUR RAINFALL.doc
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Run-off coefficient ' 0.4 |
Soil characteristics

Dry unit weight of cover soil

Saturated unit weight of the cover soil

Friction angles

Friction angle of the cover soil 296 degrees

Friction angle of the cover soil / underlying interface l 23.68 } 1 degrees

Solution

I. Normalized Input data

Gradient 0.157
Horizontal length 34029 m
Height cover soil and drainage layer 09144 m
Permeability of cover soil in m/s 1.00E-007 m/s
Design permeability of the drainage layer in m/s 5.85e-007 m/s

Il. Calculation of the Drainage Capacity

Precipitation from input 6.35 mm/hr
Actual runoff - 5.99 mm/hr
Actual percolation 0.36 mm/hr
Actual flux 0.012 m*hr
Allowable flux 0.000 m%hr

Drainage Layer Capacity (DLC) (needs to be >1.0 to avoid saturation) 0.008

lll. Parallel Submergence Ratio (PSR)

Average height water table 2.15E+002 m
Parallel Submergence Ratio (PSR) 1.000
Stal?ility Factor of Safety (FS) 1.611

Q:\GYPSUM STACKS KINGSTON\Veneer Runs November 17 2004\Case 2 Run A2-Sheet 73 SEEP 4

Slope Area at 9 percent with F74 — WITH 0Opt25 INCH PER HOUR RAINFALL.doc
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Via: 1.1 DALCACHEO3 (NetCache NetApp/5.5R2)

goto problem statement input values solution materdal selection contecthelp references

landfilldesign.com

Cover Slope Stability - Design Calculator

Problem Statement Case 2 Run B1- SHEET 73 SEEP (Swan Pond Blow Out) Area
Detail G74 slope geocomposite drainage layer cover soil K 1E-05 Between Elevations
765 and 783 feet —slope 9 degrees, L = 113 feet, PMP = 29.5 inches/6hr (124.883
mm/hr),.

Results: FS slope =2.929 Therefore Acceptable, DLC = 4.662 (>1.0 but less than 6,
which includes uncertainty factors. Could consider looking at large capacity drainage
layer.)

Infiltration

1 ALLRXE

Cover Soil

ﬁ‘_cs,

Q:\GYPSUM STACKS KINGSTON\Veneer Runs November 17 2004\Case 2 Run B1- SHEET 73 1
SEEP (Swan Pond Blow Out) Area Detail G74 slope geocomposite drainage layer cover soil K 1E-
05.doc
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- Active Wedge

Q:\GYPSUM STACKS KINGSTON\Veneer Runs November 17 2004\Case 2 Run B1- SHEET 73 2
SEEP (Swan Pond Blow Out) Area Detail G74 slope geocomposite drainage layer cover soil K 1E-
05.doc

TVA-00011217



p——— h/sin@ ———

E
Wp P
h/cos 8 /

Nottan ®/FS)

Passive Wedge

Input Values

Design Input

Slope characteristics

Length of the slope (L) I 34.45777 j m
Slope angle (R) I 9.0468 ; degrees

Height of soil layers

Height of cover soil (h_cs)
Height of drainage layer (h_dI)
Permeability of the soil layers

Permeability of cover soil

Design permeability of drainage layer

Rain intensity parameters
Precipitation l 124.883 % mm/hr

Q:\GYPSUM STACKS KINGSTON\Veneer Runs November 17 2004\Case 2 Run B1- SHEET 73 3
SEEP (Swan Pond Blow Out) Area Detail G74 slope geocomposite drainage layer cover soil K 1E-
05.doc
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Run-off coefficient
Soil characteristics

Dry unit weight of cover soil

Saturated unit weight of the cover soil

Friction angles
Friction angle of the cover soil l 29.6 . E degrees

Friction angle of the cover soil / underlying interface degrees

Solution

I. Normalized Input data

Gradient 0.157
Horizontal length ' 34.029 m
Height cover soil and drainage layer 0.61468 m
Permeability of cover soil in m/s 1.00E-007 m/s
Design permeability of the drainage layer in m/s » 0.01986 m/s

Il. Calculation of the Drainage Capacity

Precipitation from input 124.883 mm/hr
Actual runoff 124.523 mm/hr
Actual percolation . ‘ 0.36. mm/hr
Actual flux 0.012 m*hr
Allowable flux ' 0.057 mhr

Drainage Layer Capacity (DLC) (needs to be >1.0 to avoid saturation) 4.662

Il Parallel Submergence Ratio (PSR)

Average height water table 1.09E-003 m
Parallel Submergence Ratio (PSR) 0.002
Stability Factor of Safety (FS) 2.929

Q:\GYPSUM STACKS KINGSTON\Veneer Runs November 17 2004\Case 2 Run B1- SHEET 73
SEEP (Swan Pond Blow Out) Area Detail G74 slope geocomposite drainage layer cover soil K 1E-
05.doc
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Via: 1.1 DALCACHEO3 (NetCache NetApp/5.5R2)

goto problem statement inputvalues solution mmaterial selection contacthelp references

landfilldesign.com

Cover Slope Stability - Design Calculator

Problem Statement Case 2 Run B2 - SHEET 73 SEEP (Swan Pond Blow Out) Area
Detail G74 slope geocomposite drainage layer cover soil K 1E-06 Between Elevations
765 and 783 feet —slope 9 degrees, L = 113 feet, PMP = 29.5 inches/6hr (124.883

‘mm/hr),. ‘

Results: FS slope =2.932 Therefore Acceptable, DLC = 46.19 (>1.0 and 6 (includes
uncertainty factors), therefore passes both tests for drainage layer capacity / factor of »

safety. )

Cover Soil

Q:\GYPSUM STACKS KINGSTON\Veneer Runs November 17 2004\Case 2 Run B2 - SHEET 73 SEEP (Swan Pond Blow

ﬁ;cs

Infiltration

XXX XXX

Out) Area Detail G74 slope geocomposite drainage layer cover soil K - 1E-06.doc
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Active Wedge

Q:\GYPSUM STACKS KINGSTON\Veneer Runs November 17 2004\Case 2 Run B2 - SHEET 73 SEEP (Swan Pond Blow 2
Out) Area Detail G74 slope geocomposite drainage layer cover soil K 1E-06.doc
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Passive Wedge

Input Values

Design Input

Slope characteristics

Length of the slope (L) I M-ﬁT_é m
Slope angle (R) I 9.0468 § degrees

Height of soil layers

Height of cover soil (h_cs)
Height of drainage layer (h_dl)
Permeability of the soil layers

Permeability of cover soll

Design permeability of drainage layer

Rain intensity parameters

Precipitation I 124.883 } mm/hr

Q:\GYPSUM STACKS KINGSTON\Veneer Runs November 17 2004\Case 2 Run B2 - SHEET 73 SEEP (Swan Pond Blow 3
Out) Area Detail G74 slope geocomposite drainage layer cover soil K 1E-06.doc
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Soil characteristics '
. . . § 3
Dry unit weight of cover soil I L&iiwé kN/m

Run-off coefficient 0.4 ]
21 kN/m®

Saturated unit weight of the cover soil

Friction angles

Friction angle of the cover soil degrees

Friction angle of the cover soil / underlying interface l 2368 1 degrees

Solution

I. Normalized Input data

Gradient 0.157
Horizontal length 34.029 m
Height cover soil and drainage layer 0.61468 m
Permeability of cover soil in m/s 1.00E-008 m/s
Design permeability of the drainage layer in m/s : 0.01986 m/s

Il. Calculation of the Drainage‘ Capacity

Precipitation from input 124.883 mm/hr
Actual runoff 124.847 mm/hr
Actual percolation 0.036 mm/hr
Actual flux ‘ 0.001 m*hr
Allowable flux 0.057 m*hr

Drainage Layer Capacity (DLC) (needs to be >1.0 to avoid saturation) 46.619

lli. Parallel Submergence Ratio (PSR)

Average height water table 1.09E-004 m

Parallel Submergence Ratio (PSR) 0.000

Stability Factor of Safety (FS) 2,932
Q:\GYPSUM STACKS KINGSTON\Veneer Runs November 17 2004\Case 2 Run B2 - SHEET 73 SEEP (Swan Pond Blow 4

Out) Area Detail G74 slope geocomposite drainage layer cover soil K 1E-06.doc
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Via: 1.1 DALCACHEO3 (NetCache NetApp/5.5R2)

goto problem statement input values solution material selection contacthelp references

landfilldesign.com

Cover Slope Stability - Design Calculator

Problem Statement Case 2 Run C1 - Slope 3H to 1V SHEET 73 SEEP (Swan Pond
Blow Out) Area Detail G74 slope geocomposite drainage layer cover soil K 1E-06 —
slope 18.43 degrees, L = 99.5 feet, PMP = 29.5 inches/6hr (124.883 mm/hr),.

Results: FS slope =1.374 > 1.0, Therefore Acceptable, DLC = 110.6 (>1.0 and > 6
(includes uncertainty factors), therefore passes both tests extremely well as for the
Drainage Layer Capacity Factor of Safety for geocomposite drainage layer).

Infiltration

Vhdbdtd

Cover Sail

Q:\GYPSUM STACKS KINGSTON\Veneer Runs November 17 2004\Case 2 Run C1 — Slope 3H to 1V SHEET 73 SEEP Swan 1
Pond Blow Out Area Detail G74 slope geocomposite drainage layer.doc
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Active Wedge

Q:\GYPSUM STACKS KINGSTON\Veneer Runs November 17 2004\Case 2 Run C1 — Slope 3H to 1V SHEET 73 SEEP Swan 2
Pond Blow Out Area Detail G74 slope geocomposite drainage layer.doc
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Passive Wedge

Input Values

Design Input

Slope characteristics

Length of the slope (L) l 332759 ' m
Slope angle (B) l 18.433_‘?5 t degrees

Height of soil layers

Height of cover soil (h_qs)
Height of drainage layer (h_dl)
Permeability of the soil layers

Permeability of cover soil

Design permeability of drainage layer

Rain infensity parameters

Precipitation 124.883 | mm/hr

L

Q:\GYPSUM STACKS KINGSTON\Veneer Runs November 17 2004\Case 2 Run C1 — Slope 3H to 1V SHEET 73 SEEP Swan ~ 3

Pond Blow Out Area Detail G74 slope geocomposite drainage layer.doc

TVA-00011226



Run-off coefficient 04 WME
Soil characteristics

Dry unit weight of cover soil

Saturated unit weight of the cover soil

Friction angles

Friction angle of the cover soil 29.6 degrees

. Friction angle of the cover soil / underlyihg interface ] 2368 | degrees

Solution

I. Normalized Input data

Gradient | 0.316
Horizontal length ‘ 28.771 m
Height cover soil and drainage layer 0.61468 m
Permeability of cover soil in m/s 1.00E-008 m/s
Design permeability of the drainage layer in m/s 0.01986 m/s

ll. Calculation of the Drainage Capacity

Precipitation from input 124.883 mm/hr
Actual runoff 124.847 mm/hr
Actual percolation ' 0.036 mm/hr
Actual flux 0.001 m¥hr
Allowable flux : 0.115 mhr

Drainage Layer Capacity (DLC) (needs to be >1.0 to avoid saturation) 110.917

lli. Parallel Submergence Ratio (PSR)

Average height water table 4.58E-005 m
Parallel Submergence Ratio (PSR) 0.000
Stability Factor of Safety (FS) 1.374

Q:\GYPSUM STACKS KINGSTON\Veneer Runs November 17 2004\Case 2 Run C1 — Slope 3H to 1V SHEET 73 SEEP Swan 4
Pond Blow Out Area Detail G74 slope geocomposite drainage layer.doc
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Via: 1.1 DALCACHEO3 (NetCache NetApp/5.5R2)

go to problem statement input values solution matedal selection contacthelp references

landfilldesign.com

Slope Stability:Seismic Force - Design Calculator

Problem Statement Case 2 Run D1 —~ PSEUDO STATIC (SEISMIC) VENEER
SHEET 73 SEEP (Swan Pond Blow Out) Area 9 Degree Slope Detail G74 geocomposite
drainage layer. FS Seismic Force = 4.636.

This slope stability calculator utilizes a pseudo-static analysis to determine the factor of safety
(FS) of a geosynthetic lined slope. This calculator assumes that no seepage forces are present.
The unit gradient calculator can be used to calculate the required transmissivity of the drainage
geocomposite to assure adequate drainage.

Subtitle "D" of the U.S. EPA regulations requires a seismic analysis if the site has experienced a
0.1 g horizontal acceleration, or more, in the past 250 years. For the continental USA, this does
not only include the western states, but major sections of the midwest and northeast as well. The
map below shows the seismic coefficients for various zones in the USA.

Passive
‘Wedge

Q:\GYPSUM STACKS KINGSTON\Veneer Runs November 17 2004\Case 2 Run D1 — PEUDO 1

STATIC (SEISMIC) VENEER SHEET 73 SEEP (Swan Pond Blow Out) Area 9 Degree Slope Detail
G74 geocomposite drainage layer.doc
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Legend
Zone

o: No damage

Zone Minor damage; corresponds to intensities V and VI on the modified Mercalli

1: intensity scale .

Zone Moderate damage; corresponds to intensity VI on the modified Mercalli intensity
2:  scale

Zone Major damage; corresponds to intensity VIII and higher on the modified Mercalli
3 intensity scale

Seismic coefficients corresponding to each zone

Zone Remark Modified Mercalli Scale Average Seismic Coefficient (Cs)
0 No damage - 0
1 Minor damage V and VI 0.03t00.07
2 Moderate damage VIl 0.13
3 Major damage Vil and higher 0.27
Input Values

Design Inputs
Slope characteristics

Thickness of cover soil (h)

Slope angle (B)

Lenght of slope measured along geomembrane (L) 491

Soil characteristics

Q:\GYPSUM STACKS KINGSTON\Veneer Runs November 17 2004\Case 2 Run D1 — PEUDO 2
STATIC (SEISMIC) VENEER SHEET 73 SEEP (Swan Pond Blow Out) Area 9 Degree Slope Detail
G74 geocomposite drainage layer.doc
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Unit weight of the cover soil (g) kN/m°®
Friction angle of the cover soil (f)
Cohesion of the cover soil (c)

Interface friction(d)

9.57854 | kKN/m?

Interface adhesion (Ca)

Seismic characteristic

Seismic coefficient (Cs)

Solution

Factor of Safety with seismic activity (FS) 4.636

Factor of Safety no seismic activity (FS) 8.128

Q:\\GYPSUM STACKS KINGSTON\Veneer Runs November 17 2004\Case 2 Run D1 — PEUDO 3
STATIC (SEISMIC) VENEER SHEET 73 SEEP (Swan Pond Blow Out) Area 9 Degree Slope Detail
G74 geocomposite drainage layer.doc
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Via: 1.1 DALCACHEO3 (NetCache NetApp/5.5R2)
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landfilldesign.com

Slope Stability:Seismic Force - Design Calculator

Problem Statement Case 2 Run D2 — PSEUDO STATIC (SEISMIC) VENEER
SHEET 73 at Swan Pond Seep and Blow Out Area for 3H to 1V or 18.44 Degree Slope,
See Detail G74 for case of 24 inches of soil on geocomposite drainage layer. With
Seismic Force, Factor of Safety = 2.753.

This slope stability calculator utilizes a pseudo-static analysis to determine the factor of safety
(FS) of a geosynthetic lined slope. This calculator assumes that no seepage forces are present.
The unit gradient calculator can be used to calculate the required transmissivity of the drainage
geocomposite to assure adequate drainage.

Subtitle "D" of the U.S. EPA regulations requires a seismic analysis if the site has experienced a
0.1 g horizontal acceleration, or more, in the past 250 years. For the continental USA, this does
not only include the western states, but major sections of the midwest and northeast as well. The
map below shows the seismic coefficients for various zones in the USA.

Q:\GYPSUM STACKS KINGSTON\Veneer Runs November 17 2004\Case 2 Run D2 — PSEUDO 1

STATIC VENEER SHEET 73 at Swan Pond Seep and Blow Out Area for 3H to 1V Slope.doc
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Legend

gpne No damage

Zone Minor damage; corresponds to intensities V and VI on the modified Mercalli
1: intensity scale

Zone - Moderate damage; corresponds to intensity VII on the maodified Mercalli intensity
2: scale

Zone Major damage; corresponds to intensity VIIt and higher on the modified Mercalli
3: intensity scale

Seismic coefficients corresponding to each zone

Zone Remark Modified Mercalli Scale Average Seismic Coefficient (Cs)
0 No damage - 0
1 Minor damage V and VI 0.03 t0 0.07
2 Moderate damage VII 0.13
3 Major damage VIl and higher 0.27
Input Values

Design Inputs
Slope characteristics

Thickness of cover soil (h) m
Slope angle () degrees
Lenght of slope measured along geomembrane (L) 3032759 m

Soil characteristics

Q:\GYPSUM STACKS KINGSTON\Veneer Runs November 17 2004\Case 2 Run D2 - PSEUDO
STATIC VENEER SHEET 73 at Swan Pond Seep and Blow Out Area for 3H to 1V Slope.doc
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Unit weight of the cover soil (g) kN/m*

Friction angle of the cover soil (f) degrees
Cohesion of the cover soil (c) kN/m?
Interface friction(d) degrees
Interface adhesion (Ca) | 957854 | kN/m?

Seismic characteristic

Seismic coefficient (Cs)

Solution

Factor of Safety with seismic activity (FS) 2.753

Factor of Safety no seismic activity (FS) 3.796

Q:\GYPSUM STACKS KINGSTON\Veneer Runs November 17 2004\Case 2 Run D2 — PSEUDO
STATIC VENEER SHEET 73 at Swan Pond Seep and Blow Out Area for 3H to 1V Slope.doc
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go to problem statement input values solution material selection contacthelp references

landfilldesign.com

Cover Slope Stability - Design Calculator

Problem Statement Case 3 Run Al — 3H to 1V Dredge Cell Lateral Expansion Sheet
75 E75 Detail cover soil 18 inch thick K 1E-06 geocomposite drainage net —slope 18.43
degrees, L = 94.88 feet, PMP = 29.5 inches/6hr (124.883 mm/hr).

Results: FS slope =1.362> 1.0, Therefore Acceptable, DLC = 77.936 (>1.0 and > 6
(includes uncertainty factors), therefore passes both tests extremely well as for the
Drainage Layer Capacity Factor of Safety for geocomposite drainage layer).

Cover Soil Infiltration

1 ) +4 44
ff_ﬁs
TR N NS \J
hodl | ’&'A’A'A.ﬂ.&‘-
Q:\GYPSUM STACKS KINGSTON\Veneer Runs November 17 2004\Case 3 Run A1 -3H to 1V 1

Dredge Cell Lateral Expansion Sheet 75 E75 Detail cover soil 18 inch thick K 1E-06 geocomposite
drainage net.doc
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Active Wedge

Q:\GYPSUM STACKS KINGSTON\Veneer Runs November 17 2004\Case 3 Run Al —3H to IY 2
Dredge Cell Lateral Expansion Sheet 75 E75 Detail cover soil 18 inch thick K 1E-06 geocomposite
drainage net.doc
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Passive Wedge

Input Values

Design Input

Slope characteristics

Length of the slope (L) I 28m-ffmwf m
Slope angle (R) I 18.44 WE degrees

Height of soil layers

Height of Acover soil (h_cs)
Height of drainaée layer (h_d!)
Permeability of the soil layers

Permeability of cover soil

Design permeability of drainage layer

Rain intensity parameters
Precipitation I 124-833: {mm/hr

Q:\GYPSUM STACKS KINGSTON\Veneer Runs November 17 2004\Case 3 Run Al —3H to lY 3
Dredge Cell Lateral Expansion Sheet 75 E75 Detail cover soil 18 inch thick K 1E-06 geocomposite
drainage net.doc
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Run-off coefficient

Soil characteristics

Dry unit weight of cover soil
Saturated unit weight of the cover soil
Friction angles

Friction angle of the cover soil

[os ]

degrees

Friction angle of the cover soil / underlying interface l 2368 I degrees

Solution

1. Normalized Input data
Gradient
Horizontal length
"Height cover soil and drainage layer
Permeability of cover soil in m/s
Design permeability of the drainage layer in m/s

Il. Calculation of the Drainage Capacity

Precipitation from input
Actual runoff
Actual percolation

0.316
27435 m
0.46228 m
1.49E-008 m/s
0.01986 m/s

124.883 mm/hr
124.82927 mm/hr
0.05373 mm/hr

Actual flux 0.001 m*hr
Allowable flux 0.115 m*nhr

Drainage Layer Capacity (DLC) (needs to be >1.0 to avoid saturation) 77.936

lll. Paraliel Submergence Ratio (PSR)

Average height water table _ 6.52E-005 m

Parallel Submergence Ratio (PSR) 0.000

Stability Factor of Safety (FS) 1.362

Q:\GYPSUM STACKS KINGSTON\Veneer Runs November 17 2004\Case 3 Run A1 —3H to 1V 4

Dredge Cell Lateral Expansion Sheet 75 E75 Detail cover soil 18 inch thick K 1E-06 geocomposite

drainage net.doc
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Stability Factor of Safety (FS) 1.362

Q:\GYPSUM STACKS KINGSTON\Veneer Runs November 17 2004\Case 3 Run A1 — 3H to IY 5
Dredge Cell Lateral Expansion Sheet 75 E75 Detail cover soil 18 inch thick K 1E-06 geocomposite
drainage net.doc
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Via: 1.1 DALCACHE03 (NetCache NetApp/5.5R2)

go to problem statement input values solution material selection contact help references

landfilldesign.com

Cover Slope Stability - Design Calculator

Problem Statement Case 3 Run A2 — Sheet 74 Detail 74 cover soil 24 inch thick K
1E-06 BA Drainage 1e-3 cm per sec 3H to 1V Dredge Cell Lateral Expansion —slope
18.43 degrees, L = 94.88 feet, PMP = 29.5 inches/6hr (124.883 mm/hr).

Results: FS slope =1.649> 1.0, therefore acceptable. DLC = 1.775, barely acceptable.
Slight decrease in K will likely compromise system. (>1.0 but << 6 (includes uncertainty
factors). Should consider use of pipes with BA ash layers every 30 to 50 feet laterally
and a maximum of 30 feet vertically.

Infiltration

Cover Soil

ﬁ‘i_cs

Q:\GYPSUM STACKS KINGSTON\Veneer Runs Nove;nber 17 2004\Case 3 Run A2 — Sheet 74 1
Detail 74 cover soil 24 inch thick K 1E-06 BA Drainage le-3 cm per sec 3H to 1V Dredge Cell Lateral
Expansion.doc

TVA-00011241



Active Wedge

Q:\GYPSUM STACKS KINGSTON\Veneer Runs November 17 2004\Case 3 Run A2 — Sheet 74 2
Detail 74 cover soil 24 inch thick K 1E-06 BA Drainage le-3 cm per sec 3H to 1V Dredge Cell Lateral
Expansion.doc
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Passive Wedge

Input Values

- Design Input

Slope characteristics

Length of the slope (L) [2—&5:. m
Slope angle (R) 18.4jmmé degrees
Height of soil layers

Height of cover soil (h_cs)

Height of drainage layer (h_dl)
Permeability of the soil layers

Permeability of cover soil -

Design permeability of drainage layer

Rain intensity parameters
Precipitatipn l 124.% mé mm/hr

Q:\GYPSUM STACKS KINGSTON\Veneer Runs November 17 2004\Case 3 Run A2 — Sheet 74 3
Detail 74 cover soil 24 inch thick K 1E-06 BA Drainage 1e-3 cm per sec 3H to 1V Dredge Cell Lateral
Expansion.doc
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Soil characteristics

Run-off coefficient ] 04 M.J
L—————1

Dry unit weight of cover soil 1885 | kN/m®

i

Saturated unit weight of the cover soil

Friction angles

Friction angle of the cover soil -1 2986 degrees

Friction angle of the cover soil / underlying interface | 29.6 degrees

Solution

I. Normalized Input data

Gradient 0.316
Horizontal length 27435 m
Height cover soil and drainage layer 09144 m
Permeability of cover soil in m/s 1.98E-008 m/s
Design permeability of the drainage layer in m/s 1e-005 m/s

ll. Calculation of the Drainage Capacity

Precipitation from input 124.88 mm/hr
Actual runoff 124.8087128 mm/hr
Actual percolation 0.0712872 mm/hr
Actual flux 0.002 m*hr

Allowable flux _ 0.003 m*hr

Drainage Layer Capacity (DLC) (needs to be >1.0 to avoid saturation) 1.775

lll. Parallel Submergence Ratio (PSR)

Average height water table 1.72E-001 m
Parallel Submergence Ratio (PSR) -0.188
Stability Factor of Safety (FS) 1.649

Q:\GYPSUM STACKS KINGSTON\Veneer Runs November 17 2004\Case 3 Run A2 — Sheet 74
Detail 74 cover soil 24 inch thick K 1E-06 BA Drainage 1e-3 cm per sec 3H to 1V Dredge Cell Lateral
Expansion.doc
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Stability Factor of Safety (FS) 1.649

Q:\GYPSUM STACKS KINGSTON\Veneer Runs November 17 2004\Case 3 Run A2 — Sheet 74 5
Detail 74 cover soil 24 inch thick K 1E-06 BA Drainage le-3 cm per sec 3H to 1V Dredge Cell Lateral
Expansion.doc
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Via: 1.1 DALCACHEO3 (NetCache NetApp/5.5R2)

go to problem statement input values -~ solution material selection contact help references

landfilldesign.com

Cover Slope Stability - Design Calculator

Problem Statement Case 3 Run A3 — Sheet 74 Detail 74 cover soil 24 inch thick K -
1E-06 BA Drainage 0.5e-3 cm per sec 3H to 1V Dredge Cell Lateral Expansion —slope
18.43 degrees, L = 94.88 feet, PMP = 29.5 inches/6hr (124.883 mm/hr).

Results: FS slope =0.971 < 1.0, therefore slope failure would occur because of the decrease
in drainage layer hydraulic conductivity from Case 3 Run A2. DLC now equals 0.887,
which is below 1 and unacceptable. Slight decreases in K often compromise system veneer
stability and act as the irreversible “tipping point” toward veneer failure.. Should consider use of
pipes with BA ash layers every 30 to 50 feet laterally and a maximum of 30 feet
vertically or go with the alternate geocomposite drainage layers.

Cover Soil Infiltration
1 IEEXXIEXEX
h_cs
h_dl 1
Q:\GYPSUM STACKS KINGSTON\Veneer Runs November 17 2004\Case 3 Run A3 — Sheet 74 1

Detail 74 cover soil 24 inch thick K 1E-06 BA Drainage OptSe-3 cm per sec 3H.doc
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Active Wedge

Q:\GYPSUM STACKS KINGSTON\Veneer Runs November 17 2004\Case 3 Run A3 — Sheet 74 2
- Detail 74 cover soil 24 inch thick K 1E-06 BA Drainage Opt5e-3 cm per sec 3H.doc
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Passive Wedge

Input Values

Design Input

Slope characteristics

Length of the slope (L) l 28.92 ME m
Slope angle (B) I 18.4:4w idegrees

Height of soil layers _
“Height of cover soil (h_cs) @ mm
Height of drainage layer (h_dl)
Permeability of the soil layers

Permeability of cover soil

Design permeability of drainage layer

Rain intensity parameters

Precipitation l 12&2\%\;% mm/hr

Q:\GYPSUM STACKS KINGSTON\Veneer Runs November 17 2004\Case 3 Run A3 — Sheet 74 3
Detail 74 cover soil 24 inch thick K 1E-06 BA Drainage Opt5e-3 cm per sec 3H.doc
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Run-off coefficient 04
Soil characteristics

UM
Dry unit weight of cover soil l 1885 | kN/m®

Saturated unit weight of the cover soil

Friction angles

Friction angle of the cover soil 29.6 | degrees

Friction angle of the cover soil / underlying interface I 296 ’ } degrees

Solution

I. Normalized Input data

Gradient » : 0.316
Horizontal length 27435 m
Height cover soil and drainage layer | 0.9144 m
Permeability of cover soil in m/s 1.98E-008 m/s
Design permeability of the drainage layer in m/s 5e-006 m/s

ll. Calculation of the Drainage Capacity

Precipitation from input 124.88 mm/hr
Actual runoff 124.8087128 mm/hr
Actual percolation ‘ 0.0712872 mm/hr
Actual flux 0.002 m*hr
Aliowable flux . , 0.002 m*hr
Drainage Layer Capacity (DLC) (needs to be >1.0 to avoid saturation) 0.887

Ill. Parallel Submergence Ratio (PSR)

Average height water table 1.01E+001 m

Parallel Submergence Ratio (PSR) 1.000

Stability Factor of Safety (FS) 0.971

Q:\GYPSUM STACKS KINGSTON\Veneer Runs November 17 2004\Case 3 Run A3 — Sheet 74 4

Detail 74 cover soil 24 inch thick K 1E-06 BA Drainage OptSe-3 cm per sec 3H.doc
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Via: 1.1 DALCACHEO3 (NetCache NetApp/5.5R2)

goto problem statement input values solution material selection contact help  references

landfilldesign.com

Slope Stability:Seismic Force - Design Calculator

Problem Statement Case 3 Run B1 - Pseudo-Static Analysis of 3H to 1V Dredge Cell
Lateral Expansion Sheet 75 E75 Detail cover soil 18 inch thick drainage net —slope
18.43 degrees, L = 94.88 feet.

Results: FS slope =3.325 > 1.0, Therefore acceptable.

This slope stability calculator utilizes a pseudo-static analysis to determine the factor of safety
(FS) of a geosynthetic lined slope. This calculator assumes that no seepage forces are present.
The unit gradient calculator can be used to calculate the required transmissivity of the drainage
geocomposite to assure adequate drainage.

Subtitle "D" of the U.S. EPA regulations requires a seismic analysis if the site has experienced a
0.1 g horizontal acceleration, or more, in the past 250 years. For the continental USA, this does
not only include the western states, but major sections of the midwest and northeast as well. The
map below shows the seismic coefficients for various zones in the USA.

Q:\GYPSUM STACKS KINGSTON\Veneer Runs November 17 2004\Case 3 Run B1 — Pseudo-Static . ]
Analysis of 3H to 1V Dredge Cell Lateral Expansion Sheet 75 E75 Detail cover soil 18 inch thick
drainage net.doc
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Legend

gone No damage

Zone Minor damage; corresponds to intensities V and VI on the modified Mercalli
1: intensity scale

Zone Moderate damage; corresponds to intensity Vil on the modified Mercalli intensity
2: scale

Zone Major damage; corresponds to intensity VIl and higher on the modified Mercalli
3: intensity scale

Seismic coefficients corresponding to each zone

Zone Remark Modified Mercalli Scale Average Seismic Coefficient (Cs)
0 No damage - 0
1 Minor damage V and VI 0.03 t0 0.07
2 Moderate damage Vi 0.13
3 Major damage VIl and higher 0.27
Input Values

Design Inputs
Slope characteristics

Thickness of cover soil (h) m
Slope angle () degrees
Lenght of slope measured along geomembrane (L) m

Soil characteristics

Q:\GYPSUM STACKS KINGSTON\Veneer Runs November 17 2004\Case 3 Run B1 — Pseudo-Static 2
Analysis of 3H to 1V Dredge Cell Lateral Expansion Sheet 75 E75 Detail cover soil 18 inch thick
drainage net.doc
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Unit weight of the cover soil (g) kN/m*®

Friction angle of the cover soil (f) degrees
Cohesion of the cover soil (c) kN/m?
Interface friction(d) degrees
Interface adhesion (Ca) kN/m?

Seismic characteristic

Seismic coefficient (Cs)

Solution

Factor of Safety with seismic activity (FS) 3.325

Factor of Safety no seismic activity (FS) 4.576

Q:\GYPSUM STACKS KINGSTON\Veneer Runs November 17 2004\Case 3 Run B1 — Pseudo-Static
Analysis of 3H to 1V Dredge Cell Lateral Expansion Sheet 75 E75 Detail cover soil 18 inch thick
drainage net.doc
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Via: 1.1 DALCACHEO3 (NetCache NetApp/5.5R2)

go to problem statement input values solution malerial selection contacthelp references

landfilldesign.com

Slope Stability:Seismic Force - Design Calculator

Problem Statement Problem Statement Case 3 Run B2 — Pseudo Static Analysis
of Sheet 74 3H-1V Detail F74 Dredge Cell cover soil 24 inch thick K 1E-06 BA
Drainage 1e-3 cm per sec Dredge Cell Lateral Expansion Factor of Safety of Cap During
Application of Seismic Force = 2.996 > 1, therefore ok.

This slope stability calculator utilizes a pseudo-static analysis to determine the factor of safety
(FS) of a geosynthetic lined slope. This calculator assumes that no seepage forces are present.
The unit gradient calculator can be used to calculate the required transmissivity of the drainage
geocomposite to assure adequate drainage.

Subtitle "D" of the U.S. EPA regulations requires a seismic analysis if the site has experienced a
0.1 g horizontal acceleration, or more, in the past 250 years. For the continental USA, this does
not only include the western states, but major sections of the midwest and northeast as well. The
map below shows the seismic coefficients for various zones in the USA.

Q:\GYPSUM STACKS KINGSTON\Veneer Runs November 17 2004\Case 3 Run B2 — Pseudo Static |
Analysis of Sheet 74 3H-1V Detail 74 Dredge Cell cover soil 24 inch.doc
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Legend

Zone No damage

Zone Minor damage; corresponds to intensities V and VI on the modified Mercalli
1: intensity scale

Zone Moderate damage; corresponds to intensity VIl on the modified Mercalli intensity
2: scale

Zone Major damage; corresponds to intensity VIII and higher on the modified Mercalli
3: intensity scale

Seismic coefficients corresponding to each zone

Zone Remark Modified Mercalli Scale Average Seismic Coefficient (Cs)
0 No damage - 0
1 Minor damage V and Vi 0.03 t0 0.07
2 Moderate damage Vil 0.13
3 Major damage VIl and higher 0.27
Input Values

Design Inputs
Slope characteristics

Thickness of cover soil (h) m
Slope angle (B) degrees
Lenght of slope measured along geomembrane (L) ] m

Soil characteristics

Q:\GYPSUM STACKS KINGSTON\Veneer Runs November 17 2004\Case 3 Run B2 — Pseudo Static
Analysis of Sheet 74 3H-1V Detail 74 Dredge Cell cover soil 24 inch.doc
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Unit weight of the cover soil (g) kN/m’®

Friction angle of the cover soil (f) degrees
Cohesion of the cover soil (c) kN/m?
Interface friction(d) degrees
Interface adhesion (Ca) kN/m?

Seismic characteristic

Seismic coefficient (Cs)

Solution

Factor of Safety with seismic activity (FS) 2.996

Factor of Safety no seismic activity (FS) 4.134

Q:\GYPSUM STACKS KINGSTON\Vcnéer Runs November 17 2004\Case 3 Run B2 — Pseudo Static 3
Analysis of Sheet 74 3H-1V Detail 74 Dredge Cell cover soil 24 inch.doc
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Via: 1.1 DALCACHEO3 (NetCache NetApp/5.5R2)

goto problem statement inputvalues solution material selection contacthelp references

landfilldesign.com

Slope Stability:Seismic Force - Design Calculator

Problem Statement Case 3 Run B3 — Pscudo-Static phi=0 Analysis of 3H to 1V
Dredge Cell Lateral Expansion Sheet 75 E75 Detail cover soil 18 inch thick geocom
drainage net —slope 18.43 degrees, L = 94.88 feet. Analysis with Undrained Strengths
Phi = 0 Analysis Only.

Results: FS slope =13.747> 1.0, Therefore acceptable

This slope stability calculator utilizes a pseudo-static analysis to determine the factor of safety
(FS) of a geosynthetic lined slope. This calculator assumes that no seepage forces are present.
The unit gradient calculator can be used to calculate the required transmissivity of the drainage
geocomposite to assure adequate drainage.

Subtitle "D" of the U.S. EPA regulations requires a seismic analysis if the site has experienced a
0.1 g horizontal acceleration, or more, in the past 250 years. For the continental USA, this does
not only include the western states, but major sections of the midwest and northeast as well. The
map below shows the seismic coefficients for various zones in the USA.
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Legend

Zone No damage

Zone Minor damage; corresponds to intensities V and VI on the modified Mercalli

1: intensity scale

Zone Moderate damage; corresponds to intensity VIl on the modified Mercalli intensity

2 scale

Zone Major damage; corresponds to intensity VIII and higher on the modified Mercalli

3: intensity scale

Seismic coefficients corresponding to each zone

Zone Remark Modified Mercalli Scale Average Seismic Coefficient (Cs)
0 No damage - 0
1 Minor damage V and Vi 0.03 t0 0.07
2 Moderate damage Vil 0.13
3 Major damage VIil and higher 0.27
Input Values

Design Inputs
Slope characteristics

Thickness of cover soil (h) om

Slope angle () | 1844 W degrees

Lenght of slope measured along geomembrane (L) m

Soil characteristics

TVA-00011257



Unit weight of the cover soil (g)
Friction angle of the cover soil (f)
Cohesion of the cover soil (c)

Interface friction(d)

Interface adhesion (Ca)

Seismic characteristic

Seismic coefficient (Cs)

Solution

Factor of Safety with seismic activity (FS) 13.747

Factor of Safety no seismic activity (FS) 18.926

TVA-00011258



ATTACHMENT 7

LIQUEFACTION EVALUATION

25
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CLIENT NAME: TVA JOB NO.: 55090501
]
PARSONS PROJECT NAME: Kingston Ash Disposal Facility (KIF)

SUBJECT: Liquefaction Analysis CALC NO.: KIF-0-DC-024-C-002
STANDARD
CALCULATION REVISION 0 1 2 3
SHEET ORIGINATOR: Y.S.Shah Page 1 of 7
REVIEWER: G.McNulty

DATE: 11-17-04

PURPOSE

[4)]

To eval@ate’ liqfuefaction potential for e§<ist ngﬂfouhdaitionj so%ils/r;natéeria:ls tthe locafionéof the

prop ose;d gypsum-ash stack. o

ision of Solid Waste, Technical Gurdance Dbcumeht, dated //29?93

Cridanca-D .
Guidance bDocument)--

2. RORA Subitle D (258), Seismic Design Guidance for Municipal Waste Landfill
‘ Facilities, EPAIBO'@/R-'95‘/;0‘5'1""date  April 1995. (Subtitie D258)

. EVALUATION STEPS
1 P ea‘k"grou da C'eiler'c' tlon, Amax =0 229

2. Erxist;invg. éubsq ﬁ‘vécé&jnditio N base:i oh borlngB-9 and CPT—Q(bemg representative of

- the condition below the stack and worse for this evaluation than B-10 and CPT-10):

_Gfound Surface (GS) @ Eley. 764.6'

~Stratum’ Depth General Uescribtlon

LA _|GS-75 .. CompactFil .

compact—-

o
e

|
N
:[:>
Q
v3]
s

ttam Ash (BA), medium-compact t

| C 245 +-35.5. Sluiced fly ash (FA), loose to medium

o
w
9)

5! —49'+....Natural-Clay; stiff

Refusal @ 49'+ pe} CPT-9.

GWL @.6.7! (Elev. 757.7") per CPT-9 (somewhat lower.in_B-9)
1

3. Fortotal and efféctive vertical p'essurefs (Tstress and EStress, resp.) at various depths

alow Shild-ai in-Anpendi q i -the-tota
elow-GS;-see CPT-table-given in-Appendix A.-Based-on this table; the total-and

ffedtive vertical pressures and the ratio of these pressures (VPR).at the mid-heights_of

S o o

e four subsurface strata (i.e., at depths 3.75°, 16.0], 30.0':and ~ 42’; respectively) are
s follows: ' '

Q

THIS 1S A DESIGN RECORD EP3-2 12/96
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CLIENT NAME: TVA JOB NO.: 55090501
»
PARSONS PROJECT NAME: Kingston Ash Disposal Facility (KIF)
SUBJECT: Liquefaction Analysis CALC NO.: KIF-0-DC-024-C-002
STANDARD
CALCULATION REVISION 0 1 2 3
SHEET ORIGINATOR: Y.S.Shah Page 2 of 7
REVIEWER: G.McNulty
DATE: 11-17-04 ‘ 7
Stratum Depth Total (tsf) Eﬁ‘p ctive (tsf) VPR = TStress / EStress

| A 375 023 o 23’“ 1,000
B 160 096 067 1.433
G 30.0> - ‘7-’7 1.05 --1-686

2

3 4 : For values of corrected N, Nyeoy,-also-see table in Appendix-A. . The.average Nyeo)

f_“__,values obtaine:i from the table and as shown on the table are >40, 18 and 13 f@r strata
- A, Band C, respectively. For the c ayey cohesive Stratum D, the average s, as shown
~in tne tableiis 942 psf. The natural clay (Stratum D) has an average liquid limitof =
---28.6%-(average of 25.6%; 26.8%;-35.9% and 26%)-and-average natural mo °*ure

- content of 22.4% (average of 24.3%, 24.3%. 18.9% and 21.9%) and is slightly over-
consolldated based on the labo ratory test data given in the latest Mactec report and
1975 TVA réport. 'Also, the clay is generally stiff based on the CPT datal Therefore,
- Ilquefactlon of-this-clay-is not likely-and is-not considered-in the following evaluation:

5. The values§of the stress reduction factor, ry, for the cohesionless materials in the top
- three strata at the mid-height depths based on Figtire 6 (Giidz nce Document) are

--1.00,-0:97-and 0.93, respectively.

hecyc ic stress ratio, R}, values based on the VPR and ry values determined in Stbps

and 5 above, for amax value of 0.22g, are calculated as follows:

__ Stratum Ry = 0.65 X apadd x VPR X Iy

A O- B DDA O O v A0 0
U0 XU22 X 100X T.0Q00=0

B 10.65x0.22x0.97 x 1.433 = 0,199

0.65-%0.22.%.0.93.x-1.686.=0.22
Wi AV RY Y <y G GV AT g o A SA% 4 <y 5

The cyC ic <trength ratio, Ry, for the three materials based an the Ny values
determined in-Step 4-above and Figure 7-(Guidance Document)-are 0.5, 0.25 (M =6
--0r-0.20-(M =.7.4), and.0.18 (M =6).or.0.14-(M-=.7.14), respectively.
8. Thus, the factor of safety (FS) §gainst the initial liquefaction for the three materialsiis
calculated-as follows:
Stratum FS = B;f/ R

THIS IS A DESIGN RECORD EP3-2 12/96
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CLIENT NAME: TVA JOB NO.: 55090501

PARSONS PROJECT NAME: Kingston Ash Disposal Facility (KIF)
SUBJECT: Liquefaction Analysis CALC NO.: KIF-0-DC-024-C-002
STANDARD ‘
CALCULATION REVISION 0 1 2 3
SHEET ORIGINATOR: Y.S.Shah Page 3 of 7
REVIEWER: G.McNulty
DATE: ; 11-17-04 ‘
M=6 . M=71
‘ ' A ’ “">O.5/ ). 143 = 350 7 >0".‘5 0:143 = 3.50°
| B 0250199=126  0.20/0.199 = 1.01
; : C Q 1:8/ 244 =0.74 0.14/0.244 =0 ‘57

values above indicate that:

..o Stratum A'is not likely to liquefy.

o Stratum B may liquefy if M'> 7 V2 for the deélgn seismic ebe‘h’ft'.“

. %traaturn C will liguef durinﬁ the déasic n seismic event,

e giveryin'the appendix js reviewed closely; it shows thatisolated
ockets of material-in. Stratum.- i.-»may-»-l-q-uefy during-the event,-but the stratum.is
enerally more compact than the average Nigq) value indicates. Also, it contains |
oroportion of goarserjash than in Stratum C. Further, the ash in stra
‘underga ‘more consolidation s the stack is raised and likel hood of M=7 7%

orresponding to-a-0- 22¢-event-is-less-likely-than-M =6.- Therefore; partial liquefaction;
if any, of Stratum B is not likely to affect the stack significantly. Thus, only Stratum C
>f al primary concern with respect to liquefaction.

=
—

=

D.

O
W i
-

=2

%O C0NwQo
Q
2
=]
%)
)
-
Ll
5.

®
=
o}
L
oy
3.
o
(@)
]
S
w0
2
o
@
=%
<)
()
®

©
m
-
—+
)
5
oy
[}
]
«@
)
:+
a
-y
[
-
(P)

@
)
(0]
L
—
o0

o Thickness =11.0.ft=3.35m

lence, referring to Fig. 8, itis dlearly indicated that no surface manifestation or any
- ) ~ H ) +. - (H £ : £ 43~ 4 +. -
urraceraamage s !lK‘eiy [1O"oCccur dUb' O lgueraclion ormis stratuim.

-

ds

10. Using Fig. 5.9 in Ref, 2, /it can be estimated that the volumetric strain due to
liquefaction of Stratum Cjislikely to be approximately 2%, i.e., itis likely to undergg a
settlement-of only2-6-inches (=111t x 0.02 = 0:22-t): Thisimagnitude-of the-settlement
shauld.not be a significant.concern forithe proposed stack

END
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1 ' [KIE-0-DC 024-002
i

mconeTec Inc. - CPT Interpretation Page: 1a B&f"e, gor 7
Interpretation Output - Release 1.00.19M
No: 04-0401-1123-5670
No: 04-717
ient: MACTEC
pProject: TVA Kingston
Site: CPT-9
_Jlvocation: TVA Kingston
" Cone: 20 TON AD142

CPT Date: 04/24/03
Tepr Time: 13:20
J CPT File: 717CP009.COR

Northing (m): 0.000
_,East:ing (m) : 0.000 C S l:‘ /
Iglevation (m): 0.000 2,5 & lev.764,4
e m e e e e
" Water Table (m): 2.05 (g0): 6.7 (Elev.7577')
Unit Weight of Watexr (User Specified): 62.40 pef
-? su Nkt used: 12.50 .,  Su/P’ (nc): 0.30
"T} Averaging Increment (m): 0.10
i Phi Method : Robertson and Campanella, 1983
Dr Method : Jamiolkowski - All Sands
-1 State Parameter M: 1.20
Used Unit Weights Assigned to Soil Zones
™ values of 1.0E9 or UnDef are printed for parameters that are not valid for the material type (SBT)
3 pepth AvgQt AvgFs AVgRf AvgUd  SBT U.Wt. TStress EStress Ueq Cn N60 (N1)60 Su  CRR
"!l (ft) (tef) (tsf)- (%) {ft) pef (tsf) (tsf) (tsf) (blows/ft) (tsf)
0.16 90.9 0.34 0.37 0.6 8 120.9 0.01 0.01 0.00 2.00 21.8 43.5 UnDef 0.00
Y 0.49 96.0 1.28 1.33 0.4 8 120.9 0.03 0.03 0.00 2.00 23.0 46.0 UnDef 0.00
: 0.82 256.0 2.30 0.90 0.3 9 124.1 0.05 0.05 0.00 2.00 49.0 98.1 UnDef 0.00
115 293.7 2.75 0.94 -0.3 E] 124.1 0.07 0.07 0.00 2.00 56.3 112.5 UnDef 0.00
48 384.1 3.89 1.01 -0.6 9 124 .1 0.09 0.09 0.00 2.00 73.6 147.1 UnDef 0.00
0 398.6 5.71 1.43 2.7 9 124.1 0.11 0.11 0.00 2.00 76.3 152.7 UnDef 0.00
i 2.13 307.1 4.44 1.45 2.7 8 120.9 0.13 0.13 0.00 2.00 73.5 147.0 UnDef 0.00
o 2.46 311.4 1.60 0.52 0.1 10 127.3 0.185 0.15 0.00 2.00 49.7 929.4 UnbDef 0.00
2.79 273.8 2.14 0.78 6.2 9 124.1 0.17 0.17 0.00 2.00 52.4 104.9 UnDef ©.00 F
wJr 3.12 255.0 2.40 0.94 1.4 9 124.1 0.19 0.19 0.00 2.00 48.8 97.7 UnDef 0.00
: 3.44 293.4 2.50 0.85 2.5 9 124.1 0.21 0.21 0.00 2.00 56.2 112.4 UnDef. 0.00 l
® 3.77 343.4 3.40 0.99 G.4 9 124.1 0.23 0.23 0.00 2.00 65.8 131.5 UnbDef 0.00 L
4.10 327.0 3.43 1.05 -2.8 9 124.1 0.25 0.25 0.00 1.99 62.6 Q 124 .4 UnDef 0.00
1 4.43 294.0 2.97 1.01 -6.5 9 124.1 0.27 0.27 0.00 1.91 56.3 W|107.6 UnDef 0.00 L
: 4.76 242.8 2.35 0.97 -10.0 9 124.1 0.29 6.29 ¢.00 1.84 46.5 A 85.7 UnDef 0.00
o 5.09 178.9 1.69 0.95 -8.7 9 124.1 0.31 0.31 0.00 1.78 34.3 g 61.1 UnDef 0.00
5.41 144.5 1.25 0.87 -8.6 9 124.1 0.33 0.33 0.00 1.73 27.7 \;,’ 47.8 UnDef 0.00
‘1 5.74 126.3 0.64 0.50 . -11.1 9 124.1 0.36 0.36 0.00 1.68 24.2 Z 40.6 UnDef 0.00
. 6.07 100.0 0.59 0.59 -5.5 8 120.9 0.38 0.38 0.00 1.63 24,0 | 39.1 UnDef 0.46
% §.40 97.1 0.59 0.60 -3.1 8 120.9 0.40 0.40 0.00 1.59 23.2 % 37.0 UnDef 0.40
6.73 88.1 0.45 0.51 0.5 8 120.9 0.42 0.42 0.00 1.5% 21.1 32.7 UnDef 0.30
y 7.05 57.0 0.22 0.38 0.3 8 120.9 0.43 0.43 0.01 1.83 13.6 20.9 UnDef 0.14
+ 7.38 34.4 0.20 0,57 2.9 7 117.8 0.45 0.43 0.02 1.52 11.0 16.7 UnDef 0.10 Y. __
““' 7.79 23.6 0.10 0.40 3.7 7 117.8 0.48 0.45 0.03 1.50 7.5 11.3 UnDef 0.08 1[
8.20 20.9 0.06 0.29 6.5 7 117.8 0.50 0.4¢6 0.05 1.48 6.7 ¢ 2.9 UnDef 0.08
N 8.53 27.4 0.06 0.20 0.7 7 117.8 0.52 0.47 0.06 1.46 8.8 12.8 UnDef 0.09
8.86 27.3 0.09 0.31 2.8 7 117.8 0.54 0.48 0.07 1.45 8.7 12.6 UnDef 0.09
% 9.19 43.0 1.39 3.23 3.6 5 114.6 0.56 0.48 0.08 1.44 20.6 29.6 3.39 0.23 'g
9.52 39.4 1.43 3.63 4.4 5 114.6 0.58 0.49 0.09 1.42 18.9 26.9 3.10 0.25 0
9.84 13.3 0.38 2.83 7.9 5 114.6 0.60 0.50 0.10 1.41 6.4 9.0 1.02 0.15
10.17 7.5 Q.07 0.94 9.7 5 114.6 0.62 0.51 0.11 1.40 3.6 5.0 ¢.55 0.09 T
% 10.50 5.3 g.11 2.10 10.4 4 1i4.6 0.64 0.52 0.12 1.39 3.4 4.7 0.37 0.08 A
10.83 12.6 0.07 0.56 4.9 [3 1li4.6 0.65 0.53 0.13 1.38 4.8 6.6 0.95 0.08
111,18 17.2 0.07 0.41 ~0.4 [ 114.6 0.67 0.54 0.124 1.37 6.6 2.0 1.32 0.00 5
PRTL] 20.2 0.10 0.47 7.8 7 117.8 0.69 0.54 0.15 1.36 6.4 8.7 UnDef 0.00 H
!‘31 25.4 0.07 0.28 -0.8 7 117.8 0.71 0.55 0.16 1.34 8.1 10.9 UnDef 0.08 .
14 35.7 0.15 0.41 4.4 7 117.8 0.73 ¢.56 0.17 1.33 11.4 15.2 UnDef 0.09
’ §12.4'7 60.4 0.28 0.46 5.2 8 120.9 0.75 0.57 0.18 1.32 14.5 19.1 UnDef 0.12
§12.BO 60.9 0.46 0.76 6.6 8 120.9 0.77 0.58 0.19 1.31 14.6 19.1 UnDef 0.14

TVA-00011264



" KIF-0D¢024_0pp2
JCone‘I‘ec Inc. - CPT Interpretation page : 9a Pa'sc 6 dﬁ 7

{7 gun No:  04-0401-1123-5670
K .

{ _cpr File: 727CP00S.COR
1

AvgQt AvgFs AvgRE AvgUd  SBT U.Wt. TStress EStress Ueq Cn N60 {N1) 60 Su CRR
r (tsf) (tsf) (%) (£t) pet (tsf)-  (tsf) (tsf) (blows/ft) (tsf)
b 51.4 0.44 0.85 6.9 7 117.8 0.79 0.59 0.20 1.30 16.4 21.4 UnDef 0.12 I-
,l 40.3 0.25 0.61 8.6 7 117.8 0.81 0.60 0.21 1.29 12.9 ii? 16.6 UnDef 0.10
[ 30.0 0.12 0.38 11.8 7 117.8 0.83 0.61 0.22 1.28 9.6 £[12.3-  UnDef 0.08
' 25.6 0.10 0.37 10.2 7 117.8 0.85 0.62 0.23 1.27 8.2 5 [10.4 UnDef 0.08
26.0 0.15 0.56 15.6 7 117.8 0.87 0.63 0.24 1.26 8.3 Plios UnDef 0.09
27.3 0.18 0.64 19.6 7 117.8 0.89 0.64 0.25 1.25 8.7 ¥lio.9 Unbef 0.09
" 25.7 0.15 0.59 16.9 7 117.8 0.91 0.65 0.26 1.25 8.2 Vl10.2 UnDef 0.09
21.2 0.11 0.52 19.9 7 117.8 0.93 0.65 0.27 1.2 6.8 [N 8.4 UnDef ©0.09
20.9 0.16 0.77 18.4 6 114.6 0.94 0.66 0.28 1.23 8.0 | 9.8 1.59 0.09
22.3 0.16 0.72 19.9 6 114.6 0.96 0.67 0.29 1.22 8.5 S|10.4 1.71 0.09 j%
29.5 0.24 0.46 23.0 7 117.8 0.98 0.68 0.30 1.21 9.4 YJ11.4 UnDef 0.08
42.1 0.09 0.20 16.5 8 120.9 1.00 0.69 0.31 1.20 10.1 § 12.1  UnDef 0.09 =
. 45.8 0.20 0.43 19.4 8 120.9 1,02 0.70 0.32 1.20 11.0 ~¢{13.1  UnDef 0.09
- 42.6 0.34 0.80 33.2 7 117.8 1.04 0.71 0.33 1.19 13.6 > l16.1  unpef o0.11 L.
49.9. 0.53 1.05 35.5 7 117.8 1.06 0.72 0.34 1.18 15.9 418.8 UnDef 0.12
. 53.6 0.61 1.13 29.7 7 117.8 1.08 0.73 0.35 1.17 17.1 bQ 20.1 UnDef 0.13 A
: 52.0 0.57 1.10 34.1 7 117.8 1.10 0.74 0.36 1.17 16.6 ~™ 19.3 UnDef 0.13
68.4 0.87 1.27 35.3 7 117.8 1.12 0.75 0.37 1.16 21.8 $2s5.3 UnDef 0.17 §
K 125.1 1.23 0.99 29.8 8 120.9 1.14 0.75 0.38 1.15 30.0 “ {345 UnDef 0.39 H
; 150.1 2.87 1.901 6.1 7 117.8 1.16 0.76 0.39 1.14 47.9 “{54.8" UnDef 0.00
“ 169.6 4.20 2.47 9.9 7 117.8 1.18 0.77 0.40 1.14 54.1 Die1.6 UnDef 0.00
i 205.8 5.68 2.76 15.2 7 117.8 1.20 0.78 0.41 1.13 65.7 74.3 UnDef 0.00
7™ 50,34 294 .7 6.77 2.30 41.1 7 117.8 1.22 0.79 0.42 1.12 94.1 1 305.8. uUnpef o0.00
: 20.67 300.7 6.45 ©  2.14 1.7 8 120.9 1.24 0.80 0.43 1.12 72.0 T}s0.5  unpef o0.00
" =3 21.00 210.1 4.76 2.26 -0.9 7 117.8 1.25 0.81 0.44 1.11 67.1 8j74.5  -UnDef 0.00
. 21.33 168.7 4.00 2.37 4.3 7 117.8 1.27 0.82 0.46 1.1 53.9 |59.5  UnDef 0.00
r o= 53 .65 169.3 3.96 2.34 7.8 7 117.8 1.29 0.83 0.47 1.10 54.0 :]59.4- UnDef 0.00
: 98 121.1 3.61 2.98 8.4 6 114.6 1.31 0.84 0.48 1.09 45.4 ?2 50.7 9.58 0.00
k 191 59.8 2.17 3.63 36.7 5 114.6 1.33 0.85 0.49 1.09 28.6 « {31.2- 4.68 0.44
1792.64 67.4 J1.40 2.08 19.1 7 117.8 1.35 0.85 0.50 1.08 21.5 23.3 UnDef ©0.23
! ‘:22.97 101.1 1.47 1.456 20.7 8 120.9 1.37 0.86 0.51 1.08 24.2 26.0 UnDef 0.30
23.29  112.4 1.98 1.76 19.7 7 117.8 1.39 0.87 0.52 1.07 35.9 38.4. UnDef 0.40
— 23.62 72.3 1.66 2.30 54.6" 7 117.8 1.41 0.88 0.53 1.06 23.1 24.6 UnDef 0.27
; 23.95 74.0 1.22 1.65 57.3 7 117.8 1.43 0.89 0.54 1.06 23.6 25.0  UnDef 0.21
¢ = 24,28 49.8 0.90 1.80 41.2 ) 117.8 1.45 0.90 0.55 1.05 15.9 6.8 __ UnDef 0.16
24.61 32.3 0.37°  1.13 70.2 7 117.8 1.47 0.91 0.56 1.05 10.3 110.8 Unbef o0.11 B
— 24.93 19.1 0.20 1.02 115.7 6 114.6 1.49 0.92 0.57 1.04 7.3 7.6 1.41 0.11
© 25.26 16.7 0.11 0.66 72.1 6 114.6 1.50 0.93 0.58 1.08 6.4 6.6 1.21 0.09
=& 25.59 9.3 0.18 1.88  100.0 5 114.6 1.52 0.94 0.59 1.03 4.5 4.6 0.62 0.09
25.92 19.5 0.28 1.42 50.1 6 114.6 1.54 0.94 0.60 1.03 7.5 7.7 1.43 0.17
~ 26.25 33.7 0.51 1.50 28.8 6 114.6 1.56 0.95 0.61 1.02 12.9 13.2 2.57 0.13
;| 26.57 30.3 0.52 1.70 27.3 6 114.6 1.58 0.96 0.62 1.02 11.6 1.8 2.30 0.15
"= 26,90 29.1 0.47 1.62 27.3 6 114.6 1.60 0.97 0.63 1.02 11.2 1.3 2.20 0.14
27.23 26.1 0.33 1.27 24.3 6 1i4.6 1.62 0.98 0.64 1.01 10,0 Mlio.2 1.96 0.12 L.
— 27.56 28.3 0.25 0.87 23.8 7 117.8 1.64 0.99 0.65 1.02 9.0 “.{se.1 UnDef 0.10 ()
©27.89 34.6 0.34 0.99 24.1 7 117.8 1.66 1.00 0.66 1.00 11.0 é711.1 UnDef 0.11 (O
am 28.21 27.9 0.54 1.94 30.9 6 114.6 1.67 1.00 0.67 1.00 10.7 °°~10.7 2.10 0.22 S
28.54 18.9 0.40 2.12 89.6 6 114.6 1.69 1.01 0.68 0.99 7.3 | 71.2 138 0.5 [
— 28.87 24.8 0.57 2.28 87.8 6 114 .6 1.71 1.02 0.69 0.99 9.5 DNls 4 1.85 0.24
- 29.20 32.6 0.64 1.97 88.9 6 114.6 1.73 1.03 0.70 0.99 12.5 M ha.3 2.47 0.19 FA
= 29,53 28.4 0.61 -2.16 109.3 6 114.6 1.75 1.04 0.71 0.98 10.9 'E§10,7 2.13 0.31
29.86 25.9 0.50 1.93 117.5 6 114.6 .77 1.05 0.72 0.98 9.9 :4 9.7 1.93 0.26
—; 30.18 23.2 0.47 2.03 108.3 6 114.6 1.79 1.06 0.73 0.97 8.9 <[8.7 1.72 0.21
30.59 20.2 0.35 1.75 103.3 3 114.6 1.81 1.07 0.74 0.97 7.7 y 7.5 1.47 0.16
w 31,00 18.2 0.35 1.90 103.5 6 114.6 1.83 1.08 0.76 0.96 7.0 < |6.7 1.31 0.14
31.33 14.5 0.31 2.14 93.5 5 114.6 1.85 1.09 0.77 0.96 6.9 6.7 1.01 0.11
- = 31.66 12.1 0.22 1.83 104.5 5 114.6 1.87 1.09 0.78 0.96 5.8 5.5 0.81 0.10
. 31.99 14.4 0.31 2.17 83.9 5 1146 1.89 1.10 0.79 0.95 6.9 6.5 1.00 0.11
-"32 12.2 0.25 2.01 78.4 5 114 .6 1.91 1.11 0.80 0.95 5.8 5.5 0.82 0.10
V61 10.8 0.19 1.72 82.8 5 114.6 1.93 1.12 0.81 0.94 5.2 4.9 0.71 0.09
-, 32.97 9.7 0.10 0.98 20.8 5 114.56 1.95 1.13 0.82 0.94 4.7 4.4 0.62 0.09
" 33.30 8.8 0.05. 0.57 91.3 6 114.6 1.97 1.14 0.83 0.94 3.4 3.1 0.54 0.09 \
" 4
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I K- 0-D¢-024-002

.. giConeTec Inc. - CPT Interpretation Page: 3a Paj e 7 oF’ 7
Run No: 04-0401-1123-5670
qﬁCPT File: 717CPQC2.COR

3

i

. h AvgQt AvgFs AvgRf AvgUld  SBT U.Wt. TStress EStress Ueq Cn N60O (N1)60 Su  CRR
t) (tsf) (csf) (%) (fr) . pef (tsf) (tsf) (tsf) (blows/ft) (tsf)
33.63 11.5 0.05 0.44 97.1 6 114.6 1.98 1.15 0.84 0.93 4.4 4.1 0.76 0.09
o 33.96 15.1 0.05 0.33 84.6 6 114.6 2.00 1.15 0.85 0.93 5.8 5.4 1,05 0.00
34.28 13.6 0.08 0.55 98.1 6 114.6 2.02 1.16 0.86 0.93 5.2 4.8 0.93 0.10
34.61 24.8 0.19 0.75 106.3 7 117.8 2.04 1,17 0.87 0.92 7.9 7.3 UnDef 0.10
34.94 28.3 0.35 1.24 101.2 6 114.6 2.06 1.18 0.88 0.92 10.8 10.0 2.10 0.14
o 3527 3.4 0.66 1.91 93.0 6 114.6 2.08 1.19 0.89 0.92 13.2 12.1 2.59 0.24
35.60—  29.2 0.63 2.16 63,0 & 1146 2.10. 1.20 0.90 0.91 11.2 10.2 2.17 .0.29
35.92 21.2 0.37 1.75 76.1 6 114.6 2.12 1.21 0.91 0.91 8.1 7.4 1.53 0.16 &
Ta6.25  14.6 0.21 1.44 71.4 6 114.6 2.14 1.21 0.92 0.91 5.6 5.1 1.00 0.11
. 36.58 8.3 0.03 1.08 83..9 s 114.6 2.15 1.22 0.93 0.90 4.0 3.6 f0.50 0.08
™ 36.91 7.3 0.03 0:41 88.1 1 111.4 2.17 1.23 06.94 . 0.90 3.5 3.2 0.41- 0.00
37.2 5.2 0.03 0.57 100.7 1 111.4 2.19 1.24 0.95 0.90 2.8 2.3 0.24 0.00
1 37.57" 7.1 0.04 0.56 108.7 1 111.4 2.21 1.25 0.96 0.90 3.4 3.1 0.39 0.00 %4
. 37.89 9.6 0.10 1.05 111.1 5 114.6 2.23 1.26 0.97 0.89 4.6 4.1 0.53 o0.09 A
™ 38.22 9.5 0.17 1.75 101.1 5 114.6 2.25 1.26 0.98 0.89 4.5 4.0 0.58 0.09 1
' 38.55 10.9 0.14 1.29 77.2 s 114.6 2.27 1.27 0.89 0.89 5.2 4.6 G.69 0.09 u
1 38.88 10.5 0.08 0.72 35.7 6 114.6 2.28 1.28 1.00 0.88 4.0 3.s 0.66 0.09 K
fa9.21 7.5 0.08 0.80 56.7 5 114.6 2.30 1.29 1.01 0.88 3.6 3.2 0.41 0.08 A
"™ 39.53 7.4 0.06 0.74 70.4 5 114.6 2.32 1.30 1.02 0.88 3.6 3.1 o4t 0.08
39.86 7.5 0.04 0.53 79.5 1 111.4 2.34 1.31 1.03 0.87 3.6 3.2 f10.42 o0.00
~ Tl ac.19 6.7 0.03 0.45 78.5 1 111.4 2.36 1.32 1.04 0.87 3.2 2.8 0.35- 0.00
| 40.52 6.9 0.04 0.51 80.3 1 111.4 2.38 1.32 1.05 0.87 3.3 2.9 Q; 0.35 0.00 CL
7™ 40.85 5.8 0.04 0.60 82.3 1 111.4 2.40 1.33 1.06 0.87 2.8 2.4 - jo.27 o0.00 [
41.17 6.5 0.03 0.46 86.9 1 111.4 2.41 1.34 1.07 0.86 3.1 2.7 “ 0.33 0.00
777 41.50 6.6 0.03 0.45 74.7 1 111.¢ 2.43 1.35 1.08 0.86 3.2 2.7 0.34° 0.00
#<J 41.83 6.2 0.03 0.49 82.7 1 111.4 2.45 1.36 1.09 0.86 3.0 2.5 :p% 0.30 0.00
42.16 6.7 0.03 0.45 86.1 1 111.4 2.47 1.36 1.11 0.86 3.2 2.8 1 }0.34" 0.00
49 7.1 0.03 0.42 87.5 1 111.4 2.49 1.37 1.12 0.85 3.4 2.9 &Mo.37 "0.00
-,1 8.5 0.03 0.35 78.8 1 111.4 2.51 1.38 1.13 0.85 4.1 3.5 g’- 0.48 0.00
% 3.14 7.5 0.03 0.40 74.5 1 111.4 2.52 1.39 1.14 0.85 3.6 3.1 0.40 0.00
T 43 47 6.7 0.03 0.45 90.0 1 111.4 2.54 1.40 1.15 0.85 3.2 2.7 yje0.33 o0.00
43.80 7.7 0.04 0.52 90.5 1 111.4 ° 2.856 1.40 1.16 0.84 3.7 3.1 (sfo.41 0.00
=1 44.13 9.2 0.09 0.98 70.4 5 114.6 2.58 1.41 1.17 0.84 4.4 3.7 "}0.53- 0.09
i 44.45 9.4 0.11 1.12 66.4 5 114.6 2.60 1.42 1.18 0.84 4.5 3.8 §§ 0.55 0.09
Tonogg 78 11.4 0.18 1.59 70.4 5 114.6 2.62 1.43 1.19 0.84 5.4 4.6 Z}0.70. 0.09
45.11 13.2 0.35 2.67 34.7 5 114.6 2.63 1.44 1.20 0.83 6.3 5.3 0.84 0.00
~ o 45.44 12.7 0.39 3.08 37.8 4 114.6 2.65 1.45 1.21 0.83 8.1 6.7 0.80- 0.00
{ 45,77 10.4 0.27 2.60 49.6 5 114.6 2.67 1.45 1.22 0.83 5.0 4.1 0.62 0.00
™ 46.10 7.9 0.17 2.16 41.4 4 114.6 2.69 1.456 1.23 0.83 5.0 4.2 0.42 ©0.00
46.42 9 0.13 1.66 56.3 5 114 .6 2.71 1.47 1.24 0.82 3.8 3.1 0.41 0.08
—7 46.75 .3 0.14 1.51 57.1 5 114.6 2.73 1.48 1.25 0.82 4.4 3.7 0.52° 0.08
{47.08 10.0 0.22 2.21 54.5 5 114.6 2.78 1.49 1.26 0.82 4.8 3.9 0.58 0.00
™ 47.41 15.6 0.40 2.54 78.4 5 114.6 2.77 1.50 1.27 0.82 7.5 6.1 +«1.03 0.10
47.74 17.5 0.40 2.27 27.9 5 114.6 2.79 1.51 1.28 0.81 8.4 6.8 ,1.18 0.11
" 48.06 14.8 1.57 (1063 42.0 3 111.4 2.80 1.51 1.29 0.81 14.2 11.5  x0.96 {0.00
T{48.39 126.5 2.20 TIT93 -0.2 7 117.8 2.82 1.52 1.30 0.81 40.4 32.7  UnDef 0.38
‘48,727 120.4 2.10 1.74 -21.2 7 117.8 2.84 1.53 1.31 0.81 38.4 31.1  UnDef 0.36
49,05 67.3 1.82 2.71 -20.2 6 114.6 2.86 1.54 1.32 0.81 25.8 20.8 5.16 0.00
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ATTACHMENT 8
EVALUATION OF SETTLEMENT OF DRAINAGE LAYERS
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