Bolivar Dam Seepage Analysis - Rehab Condition - Seepage Barrier and Downstream Blanket Augmentation

Station
43+00

Model Expected Saturated Hydraulic Conductivity Values: Horizontal (Kx) and Vertical (Ky

Material Kx (ft/s) (cm/s) |Ky (ft/s) (cmi/s)  |KylKx Kx/Ky Model Color
Core 8OE07 16E07 2 0E01 50E00  |Dark Red
Shell 62604 6.0E.05 TOED1 TOE:0T |Light Purple
Foundation gravel 33602 T7E02 5IE01 TOES00  |Turquoise
Rock 106 T6E01 T6E01 TOE+00 TOE:00  |Gray
Foundation sifty sand 2 8E03 23E.04 B5E.07 T2E-01 |Light Yellow
Upstream blanket 27600 G4c07 7 0E01 5O0E:00  |[Dark Purpie
4E.04 2.9E 05
Downstream blanket 33604 17604 50E01 2 0E+00
Relief well screen 66E.03 T3E+02 TOE+04 5JE05
Refiof well riser 3OE.08 13E+02 3OE+00 26E10  |Light Orange
Developed 33603 17E.03 50E01 20E:00  |Coral
gravel and outwash F 5 )2
Parapet wall rmeable Black
Seepage barrier 3.2E-08 1.0E+00 1.0E+00
Blanket augmentation | 3.3E04 50E01 20E:00  |Green
0F-02
Bedrock Non-permeable NA
Seepage Barrier
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o0 - __--"\ A — 940
= g0 - T CD-48B i e S
:’ (44+26) (42:;3;) (42+65) a1l
2 840 |— cD5 @6) cpo (42+84) — 840
B o L Well g
75 ;
T40 — — 740
s | | l | | | | | l l | e
-600 -500 -400 300 =200 -100 0 100 200 300 700 800 200
Distance (ft)

PLATE J1




Bolivar Dam Seepage Analysis - Rehab Condition - Seepage Barrier and Downstream Blanket Augmentation

Station

Pool Elevation (ft)

Tail Elevation (ft)

43+00

952

906

Model Predictions

Piezometric Levels Quantity of Seepage Relief Well Flow
Piezometer |Predicted (ft) Location Predicted (ft:‘!s;‘ft} Predicted (gal/min/ft) |Predicted {ftais.rft} Predicted (gal/min/ft) |Observed (gal/min/85)
CD-43 9479 Toe/Above Toe 9 1E-04 04 14E-02 6.1 NA
CD-5 9216 D/S Blanket 6 8E-04 00
CD-48A Dry D/S of Blanket 0.0E+00 0.0
CD-48B Dry
CD-12 9173
CD-24 9156
C-04-11 9131
990 — — 990
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Notes:

1. Bottom tip elevation of modeled seepage barmer remedy component is 830 ft (bamier depth from it's top is 135 ft)
2. Downstream seepage blanket augmentation ties in with existing seepage blanket and extends ==200 ft further downstream with 1% top slope
3. Recommended remedy provides FSgiping (T0€) >= 2.5, and FSpiging) (D/S of Blanket) and FS egeciive-upim (D/S Blanket) >=1.5, as well as high reliability (R) values, for all load cases
4_Recommended remedy includes maintenance program for relief wells to ensure adequate efficiency over time

Model Safety Predictions

Predicted Exit Gradients (i) and Pressure Head (P)

Predicted Minimum Factors of Safety (FS)

: . Tail Elevation at P, Fsmping, FSIWW} FS{Eﬁmwm
Veat (PER) |V (PEA) ${dagreas) ey i Location (ft) (Toe) (DIS of Blanket) (DIS Blanket)
120.0 576 33.0 0.92 0.60 906.0 4.47 71.01 18.16
Iy max i max F— D/S Blanket Top |D/S Blanket Bot. |Ppax FSiprogressive erosion) FS (progressive erosion)
(Toe) (Toe) (D/S of Blanket) Elev. (ft) Elev. (ft) (DIS Blanket Base) (Through Seepage) (Under Seepage)
0.14 0.13 0.01 906.0 900.0 6.31 5.14 20.88
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Bolivar Dam Seepage Analysis - Rehab Condition - Seepage Barrier and Downstream Blanket Augmentation

Station Pool Elevation (ft) |Tail Elevation (ft)
43+00 962 908.5
Model Predictions
Piezometric Levels Quantity of Seepage Relief Well Flow
Piezometer |Predicted (ft) Location Predicted (ft:‘!s;‘ft} Predicted (gal/min/ft) |Predicted {ftais.rft} Predicted (gal/min/ft) |Observed (gal/min/85)
CD-43 9550 Toe/Above Toe 2 4E-03 1.1 1.5E-02 65 NA
CD-5 9261 D/S Blanket 7. 7E-04 0.3
CD-48A Dry D/S of Blanket 0.0E+00 0.0
CD-48B Dry
CD-12 9211
CD-24 918.7
C-04-11 916 4
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Notes:
1. Refer to notes for this section listed on prior sheet
Model Safety Predictions
Predicted Exit Gradients (i) and Pressure Head (P) Predicted Minimum Factors of Safety (FS)
: I Tail Elevation at Pma:l( FStpipi,,g, Fs{piping} Fs{eﬂﬁ:‘liveuplift}
Vsat (PEf) |V (PCh) ¢ (degrees) e g Location (ft) (Toe) (DIS of Blanket) (DIS Blanket)
1200 576 33.0 092 0.60 908.5 2 61 61.54 23.08
s imas [ D/S Blanket Top |D/S Blanket Bot. [P, FSprogressive erasion) FS progressive erosion)
(Toe) (Toe) (D/S of Blanket) |Elev. (ft) Elev. (ft) (D/S Blanket Base) (Through Seepage) (Under Seepage)
028 023 0.02 906.0 900.0 874 3.00 26.54
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Bolivar Dam Seepage Analysis - Rehab Condition - Seepage Barrier and Downstream Blanket Augmentation

Station Pool Elevation (ft) |Tail Elevation (ft)
43+00 964 908.5
Model Predictions
Piezometric Levels Quantity of Seepage Relief Well Flow
Piezometer |Predicted (ft) Location Predicted (ft:‘!s;‘ft} Predicted (gal/min/ft) |Predicted {ftais.rft} Predicted (gal/min/ft) |Observed (gal/min/85)
CD-43 9567 Toe/Above Toe 2 5E-03 1.1 1.5E-02 69 NA
CD-5 926 7 D/S Blanket 8 0E-04 04
CD-48A Dry D/S of Blanket 0.0E+00 0.0
CD-48B Dry
CD-12 9216
CD-24 9189
C-04-11 916.7
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Notes:
1. Refer to notes for this section listed on prior sheet
Model Safety Predictions
Predicted Exit Gradients (i) and Pressure Head (P) Predicted Minimum Factors of Safety (FS)
¥ Tail Elevation at P, FStpipi,,g, Fs{piping} Fs{eﬂﬁ:‘liveuplift}
Vsat (PEf) |V (PCh) ¢ (degrees) e g Location (ft) (Toe) (DIS of Blanket) (DIS Blanket)
1200 576 33.0 092 0.60 908.5 2 55 57 69 19.78
s imas [ D/S Blanket Top |D/S Blanket Bot. [P, FSprogressive erasion) FS progressive erosion)
(Toe) (Toe) (D/S of Blanket) |Elev. (ft) Elev. (ft) (D/S Blanket Base) (Through Seepage) (Under Seepage)
0.29 0.24 0.02 906.0 900.0 878 293 2275
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Bolivar Dam Seepage Analysis - Rehab Condition - Seepage Barrier and Downstream Blanket Augmentation

Station

Pool Elevation (ft)

Tail Elevation (ft)

43+00

982

930

Model Predictions

Piezometric Levels Quantity of Seepage Relief Well Flow
Piezometer |Predicted (ft) Location Predicted (ft:‘!s;‘ft} Predicted (gal/min/ft) |Predicted {ftais.fft} Predicted (gal/min/ft) |Observed (gal/min/85)
CD-43 976.9 Toe/Above Toe 8 1E-03 37 9.9E-03 44 NA
CD-5 9437 D/S Blanket 6.3E-04 0.3
CD-48A 932 6 D/S of Blanket 0.0E+00 0.0
CD-48B 9325
CD-12 9388
CD-24 9339
C-04-11 9342
990 — < — 990
040 (— < — %0
@ 890 [— 980 P —— o — w0
o o (42+65) 11 ,
2 80 — 4 @2+62) - @27 — a0
: o £ % Vel
5 790 [— / / & 2 % <. % J \ — 790
L ] i \ A |
740 |— — 740
i | | | | | | | | | | | | | -
600 500 -400 300 -200 -100 0 100 200 300 400 500 600 700 800 900
Distance (ft)
Notes:
1. Refer to notes for this section listed on prior sheet
Model Safety Predictions
Predicted Exit Gradients (i) and Pressure Head (P) Predicted Minimum Factors of Safety (FS)
) ¥ Tail Elevation at P, FStpipi,,g, Fs{piping} Fs{eﬂediveuplift}
Vsat (PEf) |V (PCh) ¢ (degrees) e g Location (ft) (Toe) (DIS of Blanket) (DIS Blanket)
1200 576 33.0 092 0.60 930.0 19098 7385 5538
s imas [ D/S Blanket Top |D/S Blanket Bot. [P, FSprogressive erasion) FS progressive erosion)
(Toe) (Toe) (D/S of Blanket) |Elev. (ft) Elev. (ft) (D/S Blanket Base) (Through Seepage) (Under Seepage)
0.04 0.03 0.01 906.0 900.0 3010 22 98 63.69
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Bolivar Dam Seepage Analysis - Rehab Condition - Seepage Barrier and Downstream Blanket Augmentation

Station

43+00

Model Safety Predictions Summary

Minimum Factors of Safety

Pool Elevation {ﬁ}, FSlpiping} Fs(pipingl FS[eﬂ‘Ec‘tivl_hupliﬂi Fs[,pmqressive erosion) Fs(pmgressive erosion)
Tail Elevation (ft) {Toe) (DIS of Blanket) |(D/S Blanket) (Through Seepage) (Under Seepage)
952, 906 45 71.0 18.2 5.1 209
962, 908.5 26 61.5 23.1 30 26.5
964, 908.5 26 577 19.8 29 27
982, 930 200 738 554 230 63.7
Minimum Factors of Safety Against Erosion
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952, 906 962, 908 5 964, 908 5 982, 930 (Under Seepage)
Pool Elevation (ft}, Tail Elevation (ft)
Notes:

1. Refer to notes for this section listed on prior sheet
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Bolivar Dam Seepage Analysis - Rehab Condition - Seepage Barrier and Downstream Blanket Augmentation

Station

49+00

Model Expected Satu

rated Hydraulic Conductivity Values: Horizontal (Kx

and Vertical (Ky|

Material Kx (ft/s) (cm/s) |Ky (ft/s) (cmi/s)  |KylKx Kx/Ky Model Color
Core 8OE07 16E07 2 0E01 50E00  |Dark Red
Shell 62604 6.0E.05 TOED1 TOE:0T |Light Purple
Foundation gravel 33602 T7E02 5IE01 TOES00  |Turquoise
Rock 106 T6E01 T6E01 TOE+00 TOE:00  |Gray
Foundation sifty sand 2 8E03 23E.04 B5E.07 T2E-01 |Light Yellow
 4F-02 7 1E-03
Upstream bianket Z7E00 GAE07 Z0E01 5OE00  |Dark Purpie
4E.04 2.9E 05
Downstream blanket 33604 17604 50E01 2 0E+00
Relief well screen 66E.03 T3E+02 TOE+04 5JE05
Relief well riser 30E.08 13E+02 30E+00 JBE10 |Light Orange
Developed 33603 17E.03 50E01 20E:00  |Coral
gravel and outwash F 5
Parapet wall Non-permeable Black
Bedrock Non-permeable NA
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Bolivar Dam Seepage Analysis - Rehab Condition - Seepage Barrier and Downstream Blanket Augmentation

1. Bottom tip elevation of modeled seepage barmer remedy component is 815 ft (bamier depth from it's top is 135 ft)
2. Downstream seepage blanket augmentation ties in with existing seepage blanket and extends ==200 ft further downstream with 1% top slope
3. Recommended remedy provides FSgiping (T0€) >= 2.5, and FSpiging) (D/S of Blanket) and FS egeciive-upim (D/S Blanket) >=1.5, as well as high reliability (R) values, for all load cases
4_Recommended remedy includes maintenance program for relief wells to ensure adequate efficiency over time

Station Pool Elevation (ft) |Tail Elevation (ft)
49+00 936 894
Model Predictions
Piezometric Levels Quantity of Seepage Relief Well Flow
Piezometer |Predicted (ft) Location Predicted (ft:‘!s;‘ft} Predicted (gal/min/ft) |Predicted {ft:‘ls.rft} Predicted (gal/min/ft) |Observed (gal/min/100)
C-04-23 908 4 Above Toe 1 5E-06 0.0 3 7E-04 02 NA
C-04-24 910.2 Toe 1.7E-03 08
CD-50 908.8 D/S Blanket 1.2E-05 00
D-59 904.7 D/S of Blanket 4 2E-04 02
D-67 Dry
D-76 9102
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Model Safety Predictions

Predicted Exit Gradients (i) and Pressure Head (P)

Predicted Minimum Factors of Safety (FS)

: . Tail Elevation at P, Fsmping, FSIWW} FS{Eﬁmwm
Veat (PER) |V (PEA) ${dagreas) ey i Location (ft) (Toe) (DIS of Blanket) (DIS Blanket)
120.0 576 33.0 0.92 0.60 906.0 13.32 519 79.12
B T oviai T D/S Blanket Top |D/S Blanket Bot. [Pmax FSprogressive erosion) FS progressive erosion)
(Toe) (Toe) (DIS of Blanket) |Elev. (ft) Elev. (ft) (D/S Blanket Base) (Through Seepage) (Under Seepage)
0.05 0.05 0.18 906.0 900.0 6.07 15.32 5.96
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Bolivar Dam Seepage Analysis - Rehab Condition - Seepage Barrier and Downstream Blanket Augmentation

Station Pool Elevation (ft) |Tail Elevation (ft)
49+00 949 896
Model Predictions
Piezometric Levels Quantity of Seepage Relief Well Flow
Piezometer |Predicted (ft) Location Predicted (ft:‘!s;‘ft} Predicted (gal/min/ft) |Predicted {ftais.fft} Predicted (gal/min/ft) |Observed (gal/min/100)
C-04-23 909 5 Above Toe 2 6E-06 0.0 4 5E-03 20 NA
C-04-24 9121 Toe 2 7E-03 12
CD-50 910.2 D/S Blanket 1.7E-05 00
D-59 905.0 D/S of Blanket 3 6E-04 02
D-67 Dry
D-76 9122
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Distance (ft)
Notes:
1. Refer to notes for this section listed on prior sheet
Model Safety Predictions
Predicted Exit Gradients (i) and Pressure Head (P) Predicted Minimum Factors of Safety (FS)
) ¥ Tail Elevation at P, FStpipi,,g, Fs{piping} Fs{eﬂediveuplift}
Vsat (PEf) |V (PCh) ¢ (degrees) e g Location (ft) (Toe) (DIS of Blanket) (DIS Blanket)
1200 576 33.0 092 0.60 906.0 500 6.15 79.12
s imas [ D/S Blanket Top |D/S Blanket Bot. [P, FSprogressive erasion) FS progressive erosion)
(Toe) (Toe) (D/S of Blanket) |Elev. (ft) Elev. (ft) (D/S Blanket Base) (Through Seepage) (Under Seepage)
011 012 015 906.0 900.0 6.07 574 7.08
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Bolivar Dam Seepage Analysis - Rehab Condition - Seepage Barrier and Downstream Blanket Augmentation

Station Pool Elevation (ft) |Tail Elevation (ft)
49+00 952 906
Model Predictions
Piezometric Levels Quantity of Seepage Relief Well Flow
Piezometer |Predicted (ft) Location Predicted (ft:‘!s;‘ft} Predicted (gal/min/ft) |Predicted {ftais.rft} Predicted (gal/min/ft) |Observed (gal/min/100)
C-04-23 910.6 Above Toe 3 1E-06 0.0 1.0E-02 47 NA
C-04-24 912.7 Toe 32E-03 14
CD-50 910.6 D/S Blanket 52E-04 00
D-59 9061 D/S of Blanket 1.8E-05 0.0
D-67 911.3
D-76 9126
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Notes:
1. Refer to notes for this section listed on prior sheet
Model Safety Predictions
Predicted Exit Gradients (i) and Pressure Head (P) Predicted Minimum Factors of Safety (FS)
) ¥ Tail Elevation at P, FStpipi,,g, Fs{piping} Fs{eﬂﬁ:‘liveuplift}
Vsat (PEf) |V (PCh) ¢ (degrees) e g Location (ft) (Toe) (DIS of Blanket) (DIS Blanket)
1200 576 33.0 092 0.60 906.0 400 8392 55385
s imas [ D/S Blanket Top |D/S Blanket Bot. [P, FSprogressive erasion) FS progressive erosion)
(Toe) (Toe) (D/S of Blanket) |Elev. (ft) Elev. (ft) (D/S Blanket Base) (Through Seepage) (Under Seepage)
013 0.15 0.01 906.0 900.0 6.01 460 96.50
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Bolivar Dam Seepage Analysis - Rehab Condition - Seepage Barrier and Downstream Blanket Augmentation

Station

Pool Elevation (ft)

Tail Elevation (ft)

49+00 962 908.5
Model Predictions
Piezometric Levels Quantity of Seepage Relief Well Flow
Piezometer |Predicted (ft) Location Predicted (ft:‘!s;‘ft} Predicted (gal/min/ft) |Predicted {ftais.fft} Predicted (gal/min/ft) |Observed (gal/min/100)
C-04-23 912 8 Above Toe 2 4E-05 0.0 1.2E-02 52 NA
C-04-24 9158 Toe 4 3E-03 19
CD-50 913.6 D/S Blanket 5 9E-04 0.3
D-59 908 6 D/S of Blanket 2 0E-05 0.0
D-67 914 6
D-76 9154
990 —
040 |—
E g0 [—
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.g f40 —
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%)
740 (—
600 | | | | | | | | | | | | 600
700 600 -500 -400 300 200 -100 100 200 300 400 500 600 700 800
Distance (ft)
Notes:
1. Refer to notes for this section listed on prior sheet
Model Safety Predictions
Predicted Exit Gradients (i) and Pressure Head (P) Predicted Minimum Factors of Safety (FS)
I Tail Elevation at Pma:l( FStpipi,,g, Fs{piping} Fs{eﬂediveuplift}
Vsat (PEf) |V (PCh) ¢ (degrees) e g Location (ft) (Toe) (DIS of Blanket) (DIS Blanket)
1200 576 33.0 092 0.60 908.5 428 71.01 55385
s imas [ D/S Blanket Top |D/S Blanket Bot. [P, FSprogressive erasion) FS progressive erosion)
(Toe) (Toe) (D/S of Blanket) |Elev. (ft) Elev. (ft) (D/S Blanket Base) (Through Seepage) (Under Seepage)
010 0.14 0.01 906.0 900.0 851 492 81.66
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Bolivar Dam Seepage Analysis - Rehab Condition - Seepage Barrier and Downstream Blanket Augmentation

Station Pool Elevation (ft) |Tail Elevation (ft)
49+00 964 908.5
Model Predictions
Piezometric Levels Quantity of Seepage Relief Well Flow
Piezometer |Predicted (ft) Location Predicted (ft:‘!s;‘ft} Predicted (gal/min/ft) |Predicted {ftais.fft} Predicted (gal/min/ft) |Observed (gal/min/100)
C-04-23 913.0 Above Toe 2 7TE-05 0.0 1.2E-02 54 NA
C-04-24 916.1 Toe 4 5E-03 20
CD-50 9138 D/S Blanket 6.1E-04 0.3
D-59 908 .6 D/S of Blanket 2 1E-05 0.0
D-67 914 8
D-76 9158
000 — — 000
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Distance (ft)
Notes:
1. Refer to notes for this section listed on prior sheet
Model Safety Predictions
Predicted Exit Gradients (i) and Pressure Head (P) Predicted Minimum Factors of Safety (FS)
) ¥ Tail Elevation at P, FStpipi,,g, Fs{piping} Fs{eﬂediveuplift}
Vsat (PEf) |V (PCh) ¢ (degrees) e g Location (ft) (Toe) (DIS of Blanket) (DIS Blanket)

1200 576 33.0 092 0.60 908.5 400 71.01 55385
s imas [ D/S Blanket Top |D/S Blanket Bot. [P, FSprogressive erasion) FS progressive erosion)
(Toe) (Toe) (D/S of Blanket) |Elev. (ft) Elev. (ft) (D/S Blanket Base) (Through Seepage) (Under Seepage)

012 0.15 0.01 906.0 900.0 851 460 81.66
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Bolivar Dam Seepage Analysis - Rehab Condition - Seepage Barrier and Downstream Blanket Augmentation

Station

Pool Elevation (ft)

Tail Elevation (ft)

49+00 982 930
Model Predictions
Piezometric Levels Quantity of Seepage Relief Well Flow
Piezometer |Predicted (ft) Location Predicted (ft:‘!s;‘ft} Predicted (gal/min/ft) |Predicted {ftais.fft} Predicted (gal/min/ft) |Observed (gal/min/100)
C-04-23 9318 Above Toe 7.0E-03 31 8 4E-03 38 NA
C-04-24 9336 Toe 12E-03 05
CD-50 9315 D/S Blanket 4 9E-04 02
D-59 9301 D/S of Blanket 1.7E-05 0.0
D-67 930.9
D-76 932.0
990 —
040 |—
E g0 [—
=
-2 840 — 915
g
L 799 (— / / S s “ ° Dy % LN — 700
2 Of SN \ ™ X
740 (— — 740
600 | | | | | | | | | | | | 600
700 600 -500 -400 300 200 -100 0 100 200 300 400 500 600 700 800
Distance (ft)
Notes:
1. Refer to notes for this section listed on prior sheet
Model Safety Predictions
Predicted Exit Gradients (i) and Pressure Head (P) Predicted Minimum Factors of Safety (FS)
: I Tail Elevation at Pma:l( FStpipi,,g, Fs{piping} Fs{eﬂediveuplift}
Vsat (PEf) |V (PCh) ¢ (degrees) e g Location (ft) (Toe) (DIS of Blanket) (DIS Blanket)
1200 576 33.0 092 0.60 930.0 21.41 92 31 5538
s imas [ D/S Blanket Top |D/S Blanket Bot. [P, FSprogressive erasion) FS progressive erosion)
(Toe) (Toe) (D/S of Blanket) |Elev. (ft) Elev. (ft) (D/S Blanket Base) (Through Seepage) (Under Seepage)
0.04 0.03 0.01 906.0 900.0 3010 24 62 63.69
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Bolivar Dam Seepage Analysis - Rehab Condition - Seepage Barrier and Downstream Blanket Augmentation

Station
49+00
Model Safety Predictions Summary
Minimum Factors of Safety
Pool Elevation {ﬁ}, FSlpiping} Fs{pipingl Fsleﬁecﬁvalﬁt; Fs[pmqressive erosion) Fs(pmgressive erosion)
Tail Elevation (ft) {Toe) (DIS of Blanket) |(D/S Blanket) (Through Seepage) (Under Seepage)
936, 894 13.3 5.2 791 153 6.0
949, 896 5.0 6.2 79.1 A 7.1
952, 906 40 839 5538 46 965
962, 908 5 43 710 5538 49 81.7
964, 908 5 40 710 5538 46 81.7
982, 930 214 923 554 24 6 63.7
Minimum Factors of Safety Against Erosion
30 pppn B ) i - e s -
. b | o 1 EIFFS(pipmg)
i e - = S e oe
2544 1 ol ! . i
i i SR i B s e e = iy T
7 . 1 b o b @ O FS(piping)
L2001 | 1 = B B (D/S of Blanket)
b . o o - e .
-] - S e i - ol B i
?6 s R 1 L - | . OFS(effective-uplift)
= . . BE I L . - (D/S Blanket)
8 . - e - o -
Y F L - o g
. 1 ! B DEE - O FS(progressive erosion)
05 3 . 1 b . L [y . (Through Seepage)
. b L b il .
133} 52{mo1]153| 60 50 '6_2 TR 57 |71 40 mﬂ"’ﬁ'; 45 |96.5| 43)71.0|553 8 48 817 4.0 §71.0)553.69 4.6 §81.7) 214|003 = =
0.0 - i - — ' — ' - OFS(progressive erosion)
936, 894 949, 896 952, 906 962, 908.5 064, 908.5 982, 930 (Under Seepage)
Pool Elevation (ft), Tail Elevation (ft)
Notes:

1. Refer to notes for this section listed on prior sheet

PLATE J14




Bolivar Dam Seepage Analysis - Rehab Condition - Seepage Barrier and Downstream Blanket Augmentation

Station

21+00

Model Expected Saturated Hydraulic Conductivity Values: Horizontal (Kx

and Vertical (Ky|

Material Kx (ft/s) (cm/s) |Ky (ft/s) (cmi/s)  |KylKx Kx/Ky Model Color
Core 8OE07 16E07 2 0E01 50E00  |Dark Red
Shell 62604 6.0E.05 TOED1 TOE:0T |Light Purple
Foundation gravel 33602 T7E02 5IE01 TOES00  |Turquoise
Rock 106 T6E01 T6E01 TOE+00 TOE:00  |Gray
Foundation sifty sand 2 8E03 23E.04 B5E.07 T2E-01 |Light Yellow
Upstream blanket 77500 G4c07 7 0E01 5O0E:00  |[Dark Purpie
1 4F-04 2.9E 05
Downstream blanket 33604 17604 50E01 2 0E+00
Relief well screen 6.6E.03 T3E+02 TOE+04 52E05 Red |
Refiof well riser 3OE.08 13E+02 3OE+00 26E10  |Light Orange
Developed 33603 17E.03 50E01 20E:00  |Coral
gravel and outwash 1.0E-01 5 )2
Parapet wall rmeable Black
Seepage barnier 3.2E08 1.0E+00 1.0E+00
Blanket augmentation | 3.3E04 50E01 20E:00  |Green
1 0F-02 5 0E-0
Bedrock Non-permeable NA
990 — Seepage Barrier — 990
D/S Blarket Augmentation
940 — —1 940
— (CD-20
£ 500 [— o Jeess sl = — 890
= D6 3 5
2 om0 |— (0+99) S ko — 810
s
E" 790 |— ::5[1):530; —1 790
740 — — 740
- | | | | | | | | | | | | | | -
700 -600 -500 400 300 200 -100 0 100 200 300 400 500 600 T00 800
Distance (ft)

PLATE J15




Bolivar Dam Seepage Analysis - Rehab Condition - Seepage Barrier and Downstream Blanket Augmentation

Station Pool Elevation (ft) |Tail Elevation (ft)
51+00 936 894
Model Predictions
Piezometric Levels Quantity of Seepage Relief Well Flow
Piezometer |Predicted (ft) Location Predicted (ft:‘!s;‘ft} Predicted (gal/min/ft) |Predicted {ftais.rft} Predicted (gal/min/ft) |Observed (gal/min/100)
CD-6 913.3 Above Toe 1 4E-05 0.0 14E-03 06 NA
CD-13 906.3 Toe 9 5E-04 04
CD-20 Dry D/S Blanket 1.1E-05 0.0
D-58 903.6 D/S of Blanket 2 7TE-04 0.1
D-68 Dry
D-75 910.8
990 —
D/S Blanket Augmentation
940 (—
@ 890 (— 935
=
.E 840 —
o
5
= 790 (—
740 |—
0 I | | | | | | l I | | | | | o=
700 -600 -500 -400 300 -200 -100 0 100 200 300 400 500 600 700 800
Distance (ft)
Notes:

1. Bottom tip elevation of modeled seepage barmer remedy component is 815 ft (bamier depth from it's top is 135 ft)
2. Downstream seepage blanket augmentation ties in with existing seepage blanket and extends ==200 ft further downstream with 1% top slope
3. Recommended remedy provides FSgiping (T0€) >= 2.5, and FSpiging) (D/S of Blanket) and FS egeciive-upim (D/S Blanket) >=1.5, as well as high reliability (R) values, for all load cases

4_Recommended remedy includes maintenance program for relief wells to ensure adequate efficiency over time

Model Safety Predictions

Predicted Exit Gradients (i) and Pressure Head (P) Predicted Minimum Factors of Safety (FS)
: : Tail Elevation at P, |FS g FS piping) FS efrective-uplift
Veat (PER) |V (PEA) ${dagreas) ey i Location (ft) (Toe) (DIS of Blanket) (DIS Blanket)
1200 57 6 33.0 092 0.60 906.0 13.32 462 79.12
Iy max i max F— D/S Blanket Top |D/S Blanket Bot. |Ppax FSiprogressive erosion) FS (progressive erosion)
(Toe) (Toe) (DIS of Blanket) |Elev. (ft) Elev. (ft) (DIS Blanket Base) (Through Seepage) (Under Seepage)
0.05 0.05 020 906.0 900.0 6.07 1532 531

PLATE J16



Bolivar Dam Seepage Analysis - Rehab Condition - Seepage Barrier and Downstream Blanket Augmentation

Station Pool Elevation (ft) |Tail Elevation (ft)
51+00 949 896
Model Predictions
Piezometric Levels Quantity of Seepage Relief Well Flow
Piezometer |Predicted (ft) Location Predicted (ft:‘!s;‘ft} Predicted (gal/min/ft) |Predicted {ftais.fft} Predicted (gal/min/ft) |Observed (gal/min/100)
CD-6 916.7 Above Toe 2 4E-05 0.0 55E-03 25 NA
CD-13 907 6 Toe 15E-03 07
CD-20 Dry D/S Blanket 2 0E-05 0.0
D-58 904.3 D/S of Blanket 2 4E-04 0.1
D-68 Dry
D-75 912.5
990 — — 990
D/S Blanket Augmentation
940 (— — 940
E om0 [— A —{ 590
g 9:15
= 840 [— — 840
o
5
= 790 — — 790
740 |— — 740
i | | | | | | | | | | | | | 55
700 -600 -500 -400 300 -200 -100 0 100 200 300 400 500 600 700 800
Distance (ft)
Notes:
1. Refer to notes for this section listed on prior sheet
Model Safety Predictions
Predicted Exit Gradients (i) and Pressure Head (P) Predicted Minimum Factors of Safety (FS)
¥ Tail Elevation at P, FStpipi,,g, Fs{piping} Fs{eﬂediveuplift}
Vsat (PEf) |V (PCh) ¢ (degrees) e g Location (ft) (Toe) (DIS of Blanket) (DIS Blanket)
1200 576 33.0 092 0.60 906.0 8 .56 527 79.12
s imas [ D/S Blanket Top |D/S Blanket Bot. [P, FSprogressive erasion) FS progressive erosion)
(Toe) (Toe) (D/S of Blanket) |Elev. (ft) Elev. (ft) (D/S Blanket Base) (Through Seepage) (Under Seepage)
0.07 0.07 018 906.0 900.0 6.07 985 6.07

PLATE J17




Bolivar Dam Seepage Analysis - Rehab Condition - Seepage Barrier and Downstream Blanket Augmentation

1. Refer to notes for this section listed on prior sheet

Station Pool Elevation (ft) |Tail Elevation (ft)
51+00 964 908.5
Model Predictions
Piezometric Levels Quantity of Seepage Relief Well Flow
Piezometer |Predicted (ft) Location Predicted (ft:‘!s;‘ft} Predicted (gal/min/ft) |Predicted {ftais.fft} Predicted (gal/min/ft) |Observed (gal/min/100)
CD-6 9227 Above Toe 6 7E-05 0.0 1.3E-02 Hid NA
CD-13 9125 Toe 32E-03 14
CD-20 Dry D/S Blanket 1.0E-03 04
D-58 908.8 D/S of Blanket 2 3E-05 0.0
D-68 912.3
D-75 9174
990 — — 990
DVS Blanket Augmentation
940 [— — 940
& go0 D15 fooess — 890
= 960 (51+11)
=]
S 840 |— —] 840
g 932
L% 790 |— / —1 790
740 [— — 740
e I ] | ] ] | | | ] ] ] | ] ] o
700 -600 -500 -400 -300 -200 -100 0 100 200 300 400 500 600 700 800
Distance (ft)
Notes:

Model Safety Predictions

Predicted Exit Gradients (i) and Pressure Head (P)

Predicted Minimum Factors of Safety (FS)

) ¥ Tail Elevation at P, FStpipi,,g, Fs{piping} Fs{eﬂediveuplift}
Vsat (PEf) |V (PCh) ¢ (degrees) e g Location (ft) (Toe) (DIS of Blanket) (DIS Blanket)
1200 576 33.0 092 0.60 908.5 521 48 58 553 85
s P o DIS Blanket Top |D/S Blanket Bot. [P, B i iy P et cas
(Toe) (Toe) (D/S of Blanket) |Elev. (ft) Elev. (ft) (D/S Blanket Base) (Through Seepage) (Under Seepage)
013 0.12 0.02 906.0 900.0 851 599 5587

PLATE J18




Bolivar Dam Seepage Analysis - Rehab Condition - Seepage Barrier and Downstream Blanket Augmentation

Station Pool Elevation (ft) |Tail Elevation (ft)
51+00 982 930
Model Predictions
Piezometric Levels Quantity of Seepage Relief Well Flow
Piezometer |Predicted (ft) Location Predicted (ft:‘!s;‘ft} Predicted (gal/min/ft) |Predicted {ftais.rft} Predicted (gal/min/ft) |Observed (gal/min/100)
CD-6 941 6 Above Toe 2 5E-03 1.1 1.0E-02 46 NA
CD-13 9335 Toe 2 7E-03 12
CD-20 9341 D/S Blanket 8 7E-04 04
D-58 9302 D/S of Blanket 2 0E-05 0.0
D-68 9324
D-75 9348
900 — < Seapage ‘Barn'zr — 990
DS Blanket Angmentation
940 |— ) — 940
P 20
= g0 |— 980 iy |60+ o —{ 890
g /"’—/_ D4 ;
=1 - | Rehief i
‘9'3' 240 975 /{/_’_—f___ N W*ﬂi)\‘ 935 Well 240
= 910 & - o .940
2 700 — / o GF B S s cp-13 — 790
- & | & \ \ \ (51+60)
740 |— —] 740
&5 | | | | | | | | | | | | 5
-700 -600 -500 -400 -300 200 100 0 100 300 400 500 600 700 800
Distance (ft)
Notes:
1. Refer to notes for this section listed on prior sheet
Model Safety Predictions
Predicted Exit Gradients (i) and Pressure Head (P) Predicted Minimum Factors of Safety (FS)
) ¥ Tail Elevation at P, FStpipi,,g, Fs{piping} Fs{eﬂﬁ:‘liveuplift}
Vsat (PEf) |V (PCh) ¢ (degrees) e g Location (ft) (Toe) (DIS of Blanket) (DIS Blanket)
1200 576 33.0 092 0.60 930.0 254 54 30 11077
s imas [ D/S Blanket Top |D/S Blanket Bot. [P, FSprogressive erasion) FS progressive erosion)
(Toe) (Toe) (D/S of Blanket) |Elev. (ft) Elev. (ft) (D/S Blanket Base) (Through Seepage) (Under Seepage)
0.36 0.11 0.02 906.0 900.0 30.05 292 62 44

PLATE J19




Bolivar Dam Seepage Analysis - Rehab Condition - Seepage Barrier and Downstream Blanket Augmentation

Station

21+00

Model Safety Predictions Summary

Minimum Factors of Safety

Pool Elevation {ﬁ}, FSlpiping} Fs{pipingl Fsleﬁecﬁvalﬁt; Fs[pmqressive erosion) Fs(pmgressive erosion)
Tail Elevation (ft) {Toe) (DIS of Blanket) |(D/S Blanket) (Through Seepage) (Under Seepage)
936, 894 133 46 79.1 153 53
949, 896 8.6 53 79.1 9.8 6.1
964, 908 5 52 48 6 5538 6.0 559
982, 930 25 543 1108 29 624
Minimum Factors of Safety Against Erosion
10.0 3— i . B .
= . b 0 FS(piping)
o0 o . B (Toe)
e = -

# 70— = - B FS(piping)

< i - (D/S of Blanket)

E 6.0 3— o Z: :

g soi | - ;ﬁg O FS(effective-uplift)

5 403 ;;; - g@; . (D/S Blanket)

g 303 b -

- . b o - O FS(progressive erosion)

B — b o - (Through Seepage)
i el Ty
. 133 § 46 3 70.1:] 153 53 ) - 8.6 4 98 8.1 52 | 488 ) 553 8] 6O 550 25 543 F1108) 29 624 El FS(DTOQTESSIVG erOSiOI'I}
936, 894 949, 896 964, 908 5 982, 930 (Under Seepage)
Pool Elevation (ft), Tail Elevation (ft)

Notes:

1. Refer to notes for this section listed on prior sheet

PLATE J20




Bolivar Dam Seepage Analysis - Rehab Condition - Downstream Blanket Augmentation

Station
57+00
Model Expected Saturated Hydraulic Conductivity Values: Horizontal (Kx) and Vertical (Ky
Material Kx (ft/s) (cm/s) |Ky (ft/s) (cmi/s)  |KylKx Kx/Ky Model Color
Core 82E07 1.6E-07 2 0E-01 5.0E+00 Dark Red
Shell 62604 6.0E.05 TOED1 TOE:0T |Light Purple
Rock 106 TOED1 E TOE+00 TOE=00  |Gray
Foundation silty sand : 8 5E-02 1.2E+01 Light Yellow
Upstream blanket 2 0E-01 5.0E+00 Dark Purple
Downstream blanket 3.3%—04 5.0E-01 2 0E+00
Relief well screen 6.66-03 13E+02 TOE+04 52E05
2.0E-01 3.9E+03
Relief well riser 32E-08 1.3E+02 3 9E+09 2 6E-10 Light Orange
Developed 33E03 17E.03 50E01 20E+00 |Coral
gravel and outwash IE-01 0E-0Z
Parapet wall Non-permeable Black
Blanket augmentation 3.3E-04 1.7E-04 5.0E-01 2.0E+00 Green
Bedrock . an-permeable NA
990 — — 990
D5 Blanket Augmentation
040 — — o40
& | —
— 8% D-0g.28 * CD-7 D-55 D-06-29 i
=] (58+50)  (60+08) (56+08) (58+50)
'g 20 = Relief — 840
g Well
L 700 |— — 790
25}
740 |— — 740
- | | [ | | | | | | | | | | | -
700 600 500 400 -300 200 -100 0 100 200 300 400 500 600 700 800
Distance (ft)

PLATE J21




Bolivar Dam Seepage Analysis - Rehab Condition - Downstream Blanket Augmentation

Station

Pool Elevation (ft)

Tail Elevation (ft)

o7+00

929

888

!ﬂodel Predictions

1. Downstream seepage blanket augmentation ties in with existing seepage blanket and extends >=200 ft further downstream with 1% top slope
2. Recommended remedy provides FS(piping) (Toe) >= 2.5, and FS{piping) (D/S of Blanket) and FS(effective-uplift) (D/S Blanket) >=1.5, as well as high reliability (R) values, for all load cases

3. Recommended remedy includes maintenance program for relief wells to ensure adequate efficiency over time

Piezometric Levels Quantity of Seepage [Relief Well Flow
Piezometer |Predicted (ft) Location Predicted (ft*/s/ft) |Predicted (gal/min/ft) |Predicted (ft*/s/ft) |Predicted (gal/min/ft) |Observed (gal/min/100)
CD-7 9122 Above Toe 8 8E-05 0.0 2 AE-06 00 NA
D-55 904 5 Toe 54E-04 02
D-06-28 912.3 D/S Blanket 7.3E-04 0.3
D-06-29 900.7 D/S of Blanket 3 3E-03 15
990 — — 990
D5 Blanket Augmentation
940 |— < - —] 940
& 890 |— — 890
Mt D-06-28 ~ CD-7 D-55
g 925 o (58+50)  (60+08) (36+98) g‘jaﬂﬁ;ﬁ? o 90
= 340 |— & =2 = i 2 O —] 840
s [ . . 2l 3
= 790 |— — 790
m
740 |— B
690 | | 690
700 -600 -500 400 -300 200 -100 0 100 200 300 400 500 600 700 800
Distance (ft)
Notes:

Model Safety Predictions

Predicted Exit Gradients (i) and Pressure Head (P)

Predicted Minimum Factors of Safety (FS)

: Tail Elevation at P,.., |FSiing FSpiping FSerective-uptify
Vsat (PE) Vo () §{aagrees) N e Location (ft) (Toe) (DS of Blanket) (DIS Blanket)
1200 o576 330 092 0.60 906.0 14.99 543 1015.38
¥ Ty by D/S Blanket Top |D/S Blanket Bot. [Py, FSprogressive erasion)
(Toe) (Toe) (D/S of Blanket) [Elev. (ft) Elev. (ft) (D/S Blanket Base) (Under Seepage)
0.04 0.04 017 906.0 8950 11.01 6.24

PLATE J22



Bolivar Dam Seepage Analysis - Rehab Condition - Downstream Blanket Augmentation

Station

Pool Elevation (ft)

Tail Elevation (ft)

o7+00

936

894

!ﬂodel Predictions

Piezometric Levels Quantity of Seepage [Relief Well Flow
Piezometer |Predicted (ft) Location Predicted (ft*/s/ft) |Predicted (gal/min/ft) |Predicted (ft*/s/ft) |Predicted (gal/min/ft) |Observed (gal/min/100)
CD-7 914 5 Above Toe 14E-04 0.1 2 8E-03 13 NA
D-55 905.3 Toe 1.7E-03 038
D-06-28 914.6 D/S Blanket 1.5E-03 0.7
D-06-29 902 6 D/S of Blanket 1.9E-03 09
990 — — 990
/S Blanket Anpmentation
940 — i — 940
@ 890 — 935 —1 890
=
-E 840 — — 840
g
2 790 |— — 790
75}
740 — — 740
- | | | | | | | | | | | | | -
700 600 -500 -400 300 200 -100 0 100 200 300 400 500 600 700 800
Distance (ft)
Notes:
1. Refer to notes for this section listed on prior sheet
Model Safety Predictions
Predicted Exit Gradients (i) and Pressure Head (P) Predicted Minimum Factors of Safety (FS)
: : Tail Elevation at P,.., |FSiing FSpiping FSerective-uptify
Vsat (PE) Vo () §{aagrees) N e Location (ft) (Toe) (DIS of Blanket) (DIS Blanket)
1200 57 6 330 0.92 0.60 906.0 8.56 401 507 69
P i S D/S Blanket Top |D/S Blanket Bot. [P FS pogrecamve erosion)
(Toe) (Toe) (D/S of Blanket) [Elev. (ft) Elev. (ft) (D/S Blanket Base) (Under Seepage)
0.08 007 0.23 906.0 895.0 11.02 4 .62

PLATE J23




Bolivar Dam Seepage Analysis - Rehab Condition - Downstream Blanket Augmentation

Station

Pool Elevation (ft)

Tail Elevation (ft)

o7+00

949

896

!ﬂodel Predictions

Piezometric Levels Quantity of Seepage [Relief Well Flow
Piezometer |Predicted (ft) Location Predicted (ft*/s/ft) |Predicted (gal/min/ft) |Predicted (ft*/s/ft) |Predicted (gal/min/ft) |Observed (gal/min/100)
CD-7 918.2 Above Toe 2 2E-04 0.1 7.1E-03 32 NA
D-55 905.4 Toe 2 5E-03 11
D-06-28 918.5 D/S Blanket 1.5E-03 0.7
D-06-29 903.2 D/S of Blanket 1.5E-03 0.7
990 — —1 990
D/S Blanket Augmentation
940 — — %0
@ 890 — —] 200
o ok
2w ol o " & _ (58=50) -
8 — B & & & = > < N |
E S / |r L i = = i i \1 R |
[5a]
740 | — — 740
- | | | | | [ | | | | | | | | w0
700 -600 -500 -400 -300 -200 -100 0 100 200 300 400 500 600 700 800
Distance (ft)
Notes:
1. Refer to notes for this section listed on prior sheet
Model Safety Predictions
Predicted Exit Gradients (i) and Pressure Head (P) Predicted Minimum Factors of Safety (FS)
: : Tail Elevation at P,.., |FSiing FSpiping FSerective-uptify
Vsat (PE) Vo () §{aagrees) N e Location (ft) (Toe) (DS of Blanket) (DIS Blanket)
1200 57 6 330 0.92 0.60 906.0 6.66 543 338 46
oo [ by i DIS Blanket Top |D/S Blanket Bot. |Pmax FS progressive erasion)
(Toe) (Toe) (D/S of Blanket) [Elev. (ft) Elev. (ft) (D/S Blanket Base) (Under Seepage)
0.12 0.09 017 906.0 895.0 11.03 6.24

PLATE J24




Bolivar Dam Seepage Analysis - Rehab Condition - Downstream Blanket Augmentation

Station

Pool Elevation (ft)

Tail Elevation (ft)

o7+00

952

908.5

!ﬂodel Predictions

Piezometric Levels Quantity of Seepage [Relief Well Flow
Piezometer |Predicted (ft) Location Predicted (ft*/s/ft) |Predicted (gal/min/ft) |Predicted (ft*/s/ft) |Predicted (gal/min/ft)
CD-7 9192 Above Toe 2 4E-04 0.1 12E-02 54
D-55 906.0 Toe 2 7TE-03 12
D-06-28 919.5 D/S Blanket 3.2E-04 0.1
D-06-29 906.1 D/S of Blanket 5 7TE-05 0.0
990 — J : — 990
e T IVS Blanket Augmentation
< )
940 |— Z = ‘x\ - T — o0
g /”///-"‘\"‘\‘“‘—-!'-"—“ —
= 800 [— ; ! ¥ — 890
— 950 : D55 D06-29
= (56+98)
2 840 - F o ) " o o Relief i — 840
§ / [ .a’ & > o o X Wel
2790 |— — 790
25}
740 — — 740
e | | | | | | | | | | | | | i
700 600 -500 400 300 200 -100 0 100 200 300 400 500 600 700 800
Distance (ft)
Notes:
1. Refer to notes for this section listed on prior sheet
Model Safety Predictions
Predicted Exit Gradients (i) and Pressure Head (P) Predicted Minimum Factors of Safety (FS)
: : Tail Elevation at P,.., |FSiing FSpiping FSerective-uptify
Vsat (PE) Vo () §{aagrees) N e Location (ft) (Toe) (DIS of Blanket) (DIS Blanket)
1200 57 6 330 0.92 0.60 906.0 6.66 92 31 293 85
Vi i o iy max D/S Blanket Top |D/S Blanket Bot. |Pmax FS pogrecamve erosion)
(Toe) (Toe) (D/S of Blanket) [Elev. (ft) Elev. (ft) (D/S Blanket Base) (Under Seepage)
0.11 0.09 0.01 906.0 895.0 11.04 7.66

PLATE J25




Bolivar Dam Seepage Analysis - Rehab Condition - Downstream Blanket Augmentation

Station Pool Elevation (ft) |Tail Elevation (ft)
57+00 962 908.5
[Model Predictions _
Piezometric Levels Quantity of Seepage [Relief Well Flow
Piezometer |Predicted (ft) Location Predicted (ft*/s/ft) |Predicted (gal/min/ft) |Predicted (ft*/s/ft) |Predicted (gal/min/ft)
CD-7 9247 Above Toe 4 4E-04 02 1 4E-02 6.3
D-55 908.5 Toe 3.5E-03 16
D-06-28 9248 D/S Blanket 3.7E-04 0.2
D-06-29 908.7 D/S of Blanket 6.6E-05 0.0
990 — — 990
IVS Blanket Augmentation
940 [— - —| a10
E |- ———————————— P
= D-06-29
=] (58+350)
= 840 |— — 840
o
-
2790 |— — 790
25}
740 — — 740
e | | | | | | | | | | | | | | i
700 600 -500 400 300 200 -100 0 100 200 300 400 500 600 700 800
Distance (ft)
Notes:
1. Refer to notes for this section listed on prior sheet
Model Safety Predictions
Predicted Exit Gradients (i) and Pressure Head (P) Predicted Minimum Factors of Safety (FS)
: : Tail Elevation at P,.., |FSiing FSpiping FSerective-uptify
Vsat (PE) Vo () §{aagrees) N e Location (ft) (Toe) (DIS of Blanket) (DIS Blanket)
1200 57 6 330 0.92 0.60 908.5 5.99 92 31 293 85
P i S D/S Blanket Top |D/S Blanket Bot. |[Pmax FS pogrecamve erosion)
(Toe) (Toe) (D/S of Blanket) [Elev. (ft) Elev. (ft) (D/S Blanket Base) (Under Seepage)
0.14 0.10 0.01 906.0 895.0 13.54 6.89

PLATE J26




Bolivar Dam Seepage Analysis - Rehab Condition - Downstream Blanket Augmentation

Station

Pool Elevation (ft)

Tail Elevation (ft)

o7+00

964

908.5

!ﬂodel Predictions

Piezometric Levels Quantity of Seepage [Relief Well Flow
Piezometer |Predicted (ft) Location Predicted (ft*/s/ft) |Predicted (gal/min/ft) |Predicted (ft*/s/ft) |Predicted (gal/min/ft)
CD-7 9247 Above Toe 4 6E-04 02 1 5E-02 6.5
D-55 908.5 Toe 3 6E-03 16
D-06-28 9248 D/S Blanket 3.8E-04 0.2
D-06-29 908.7 D/S of Blanket 6.8E-05 0.0
990 — — 990
-4 DS Blanket Augmentation
940 — a T —! 940
@ 890 — —1 890
g [/'/ or
-Z 840 |— — 840
L
5 790 — —1 790
740 |— — 740
i | I | | | | | | | | | I | i
700 600 -500 400 300 200 -100 0 100 200 300 400 500 600 700 800
Distance (ft)
Notes:
1. Refer to notes for this section listed on prior sheet
Model Safety Predictions
Predicted Exit Gradients (i) and Pressure Head (P) Predicted Minimum Factors of Safety (FS)
: : Tail Elevation at P,.., |FSiing FSpiping FSerective-uptify
Vsat (PE) Vo () §{aagrees) N e Location (ft) (Toe) (DIS of Blanket) (DIS Blanket)
1200 57 6 330 0.92 0.60 908.5 545 92 31 293 85
P i S D/S Blanket Top |D/S Blanket Bot. [P FS pogrecamve erosion)
(Toe) (Toe) (D/S of Blanket) [Elev. (ft) Elev. (ft) (D/S Blanket Base) (Under Seepage)
0.15 0.11 0.01 906.0 895.0 13.54 6.27
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Bolivar Dam Seepage Analysis - Rehab Condition - Downstream Blanket Augmentation

Station
57+00
Model Safety Predictions Summary
Minimum Factors of Safety
Pool Elevation {ﬁ}, FSlpiping} Fs{pipingl Fsleﬁecﬁvalﬁti Fs[pmqressive erosion)
Tail Elevation (ft) {Toe) (D/S of Blanket) |(D/S Blanket) (Under Seepage)
929 888 150 54 10154 62
936, 894 8.6 4.0 507.7 46
949, 896 6.7 54 3385 62
952, 906 67 923 2538 f
962, 908 5 6.0 923 2538 69
964, 908 5 H4 923 2538 6.3
Minimum Factors of Safety Against Erosion
ol ] e : e | E e B FS(piping)
9.0 — i 2 . B . o (Toe)
] e b e e e
8.0 — —1 h e e B -
F 70 | B s . B . e . O FS(piping)
L ] RS —1 | L —1 | o g o (D/S of Blanket)
:"E‘S.D —1 1 — - B . B - b
iz, 8 \\- ms s §§ \; §§ 3t —§§.;\
@ 50 1 o T P L L B FS(effective-uplift)
S 40} L - o B B b (5 Blanket)
a L ] - | i Lo
g 30 . i o | Ee = ke : :
el ik 1 | L | b O FS(progressive erosion)
2.0 3 . 2 b o I é% = (Under Seepage)
10 b B e . E DoEE L
15045410154 62 B8 404507 7| 46 B.7 |'54"1338.5] 8.2 6.7 §023 |2538] 7.7 6.0 p82.3|253.6] 6.9 54 |023]2538| 63
0.0 e ! S B [ e L 2 %k s )
929,888 936, 894 949, 896 952, 906 962, 908.5 964, 908 5
Pool Elevation (ft), Tail Elevation (ft)
Notes:

1. Refer to notes for this section listed on prior sheet
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