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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−1−A 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

WATERSIDE 

200−YEAR DWSEL = 14.5 

LANDSIDE 

CROSS SECTION & MATERIAL PARAMETERS 
REACH NPL − STA (−)12+00  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    ZH  CC 

1. SM 
Kh = 1.0x10−4cm/s = 0.28 ft/day 
Kv = 2.5x10−5 cm/s = 0.07 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 33°, c’ = 0 psf 

2. SM 
Kh = 2.0x10−4cm/s = 0.56 ft/day 
Kv = 5.0x10−5cm/s  = 0.14 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 35°, c’ = 0 psf 

3. ML 
Kh = 5.0x10−5 cm/s = 0.14 ft/day 
Kv =  1.2x10−5 cm/s = 0.035 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 32°, c’ = 25 psf 
ϕ = 10°, c = 450 psf 

Su/σv’ = 0.67 

4. CL 
Kh = 8.1x10−6 cm/s = 0.023 ft/day 
Kv = 2.0x10−6 cm/s = 0.00575 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 30°, c’ = 150 psf 
ϕ = 5°, c = 700psf 

Su/σv’ = 0.67 

5. SM 
Kh = 4.0x10−4 cm/s = 1.12 ft/day 
Kv = 1.0x10−4cm/s = 0.28 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 35°, c’ = 0 psf 

6. CL 
Kh = 8.1x10−7 cm/s = 0.0023 ft/day 
Kv = 2.0x10−7 cm/s = 0.000575 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 30°, c’ = 150 psf 
ϕ = 5°, c = 700psf 

Su/σv’ = 0.67 

7. SM 
Kh = 8.0x10−4cm/s = 2.24ft/day 
Kv = 2.0x10−4cm/s  = 0.56 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 35°, c’ = 0 psf 

8. SP 
Kh = 2.0x10−2 cm/s = 56 ft/day 
Kv = 2.0x10−2 cm/s = 56 ft/day 
Kv/Kh = 1 
Unit Weight = 120 pcf 
ϕ’ = 33°, c’ = 0 psf 

9. SP 
Kh = 1.6 x10−2 cm/s = 45 ft/day 
Kv = 4.0x10−3 cm/s =11..25 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 33°, c’ = 0 psf 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−1−B 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

NO THROUGH SEEPAGE DEFICIENCY 

1. SM

GEOMETRY OF MODEL 

TOTAL HEAD CONTOURS − 200 YEAR 

DWSEL = 14.5 FEET 

ilocal= 0.01 

SEEPAGE ANALYSIS 
REACH NPL − STA (−)12+00  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    ZH  CC 

2. SM3. ML 4. CL 5. SM6. CL7. SM8. SP 9. SP
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−1−C 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

GEOMETRY OF MODEL 

TOTAL HEAD CONTOURS − HTOL 

DWSEL = 15.7 FEET 

SEEPAGE ANALYSIS 
REACH NPL − STA (−)12+00  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    ZH  CC 

NO THROUGH SEEPAGE DEFICIENCY 

ilocal= 0.04 

1. SM 2. SM3. ML 4. CL 5. SM6. CL7. SM8. SP 9. SP
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−1−D 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

DWSEL = 14.5 FEET

WATERSIDE  RAPID DRAWDOWN 

LANDSIDE STEADY STATE SEEPAGE − 200 YEAR 

DWSEL = 14.5 FEET 

FS = 1.6 

DRAWDOWN ELEV. = 10.8 FEET 

FS = 3.2 

STATIC SLOPE STABILITY ANALYSIS 
REACH NPL − STA (−)12+00  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    ZH  CC 

1. SM 2. SM3. ML 4. CL 5. SM
6. CL

7. SM8. SP 9. SP

1. SM 2. SM3. ML 4. CL 5. SM6. CL7. SM8. SP 9. SP
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−1−E 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

HTOL = 15.7 FEET 

FS = 3.1 

STATIC SLOPE STABILITY ANALYSIS 
REACH NPL − STA (−)12+00  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    ZH  CC 

LANDSIDE STEADY STATE SEEPAGE − HTOL 

1. SM 2. SM3. ML 4. CL 5. SM6. CL7. SM8. SP 9. SP
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−1−F 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

WSEL = 2.9 FEET 

FS = 1.3 

FS = 2.6 

WATERSIDE  SEISMIC 

LANDSIDE SEISMIC 

0.09g 

0.09g 

WSEL = 2.9 FEET 

SEISMIC SLOPE STABILITY ANALYSIS 
REACH NPL − STA (−)12+00  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    ZH  CC 

2. SM1. SM3. ML 4. CL 5. SM6. CL7. SM8. SP 9. SP

1. SM 2. SM3. ML 4. CL 5. SM6. CL7. SM8. SP 9. SP
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−2−A 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

WATERSIDE 

200−YEAR DWSEL = 14.5 FEET 

LANDSIDE 

CROSS SECTION & MATERIAL PARAMETERS 
REACH A1 − STA 7+56 

RECLAMATION DISTRICT 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  NS 

1. ML 
Kh = 1.6x10−4 cm/sec = 0.45 ft/day 
Kv = 4.0x10−5 cm/sec = 0.11 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 

’ = 32°, c’ = 25 psf 

 = 10°, c = 450 psf 
Su/ σv’ = 0.67 

2. SM 
Kh = 8.0x10−4 cm/sec = 2.3 ft/day 
Kv = 2.0x10−4 cm/sec = 0.57 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 

’ = 34°, c’ = 0 psf 

3. SM 
Kh = 2.0x10−3 cm/sec = 5.7 ft/day 
Kv = 5.0x10−4 cm/sec = 1.4 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 

’ = 35°, c’ = 0 psf 

4. SP 
Kh = 2.0x10−2 cm/sec = 57 ft/day 
Kv = 2.0x10−2 cm/sec = 57 ft/day 
Kv/Kh = 1.0 
Unit Weight = 120 pcf 

’ = 35°, c’ = 0 psf 

5. CL 
Kh = 8.0x10−6 cm/sec = 0.023 ft/day 
Kv = 2.0x10−6 cm/sec = 0.0058 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 

’ = 30°, c’ = 50 psf 

 = 5°, c = 700 psf 
Su/ σv’ = 0.49 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−2−B 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

BREAK OUT POINT 0.2 FEET ABOVE TOE 

1. ML 

SEEPAGE ANALYSIS 
REACH A1 − STA 7+56 

RECLAMATION DISTRICT 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  NS 

GEOMETRY OF MODEL 

TOTAL HEAD CONTOURS − 200 YEAR 

DWSEL = 14.5 FEET 

iavg = 
12.6 − 12.4 

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−− 

12.4 − 4.7 

= 0.02 

2. SM 3. SM 4. SP  5. CL  

ilocal= 0.04 



10/16/2015 1:00 PM 

C
O

PY
R

IG
H

T
 ©

 2
01

4 
B

Y
 E

N
G

E
O

 I
N

C
O

R
PO

R
A

T
E

D
, T

H
IS

 D
O

C
U

M
E

N
T

 M
A

Y
 N

O
T

 B
E

 R
E

PR
O

D
U

C
E

D
 I

N
 W

H
O

L
E

 O
R

 I
N

 P
A

R
T

 B
Y

 A
N

Y
 M

E
A

N
S 

W
H

A
T

SO
E

V
E

R
, N

O
R

 M
A

Y
 I

T
 B

E
 Q

U
E

T
E

D
 O

R
 E

X
C

E
R

PT
E

D
 W

IT
H

O
U

T
 T

H
E

 E
X

PR
E

SS
 W

R
IT

T
E

N
 C

O
N

SE
N

T
 O

F 
E

N
G

E
O

 I
N

C
O

R
PO

R
A

T
E

D
. 

 

 

PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−2−C 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

1. ML 

SEEPAGE ANALYSIS 
REACH A1 − STA 7+56 

RECLAMATION DISTRICT 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  NS 

GEOMETRY OF MODEL 

TOTAL HEAD CONTOURS − HTOL 

HTOL = 15.7 FEET 

iavg = 
12.6 − 12.4 

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−− 

12.4 − 0.0 

= 0.03 

2. SM 3. SM 4. SP 5. CL 

ilocal= 0.04 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−2−D 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

DWSEL = 14.5 FEET 

STATIC SLOPE STABILITY ANALYSIS 
REACH A1 − STA 7+56 

RECLAMATION DISTRICT 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  NS 

WATERSIDE  RAPID DRAWDOWN 

LANDSIDE STEADY STATE SEEPAGE − 200 YEAR 

DWSEL = 14.5 FEET 

FS = 1.3 

DRAWDOWN ELEV. = 10.8 FEET 

FS = 4.9 

1. ML 
2. SM 

3. SM 4. SP 5. CL 

1. ML 
2. SM 3. SM 

4. SP 
5. CL 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−2−E 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

HTOL = 15.7 FEET 

STATIC SLOPE STABILITY ANALYSIS 
REACH A1 − STA 7+56 

RECLAMATION DISTRICT 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  NS 

LANDSIDE STEADY STATE SEEPAGE − HTOL 

FS = 4.8 

1. ML 
2. SM 3. SM 4. SP 

5. CL 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−2−F 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

SEISMIC SLOPE STABILITY ANALYSIS 
REACH A1 − STA 7+56 

RECLAMATION DISTRICT 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  NS 

 

 

WSEL = 2.9 FEET FS = 1.2 

FS = 3.3 

WATERSIDE  SEISMIC 

LANDSIDE SEISMIC 

0.09g 

0.09g 

WSEL = 2.9 FEET 

1. ML 
2. SM 

3. SM 4. SP 5. CL 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−3−A 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

WATERSIDE LANDSIDE 

CROSS SECTION & MATERIAL PARAMETERS 
REACH A2 − STA 28+05  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    ZR  BA 

200−YEAR DWSEL = 14.5 FEET 

1. CL−ML 
Kh = 6.0x10−5 cm/s = 0.17 ft/day 
Kv = 3.0x10−5 cm/s = 0.085 ft/day 
Kv/Kh = 0.5 
Unit Weight = 120 pcf 
c’= 50 psf,  ϕ’ = 31° 
c = 700 psf,  ϕ = 5° 
Su/ σv’ =  0.67 

4. SP 
Kh = 2.0x10−2 cm/s = 57 ft/day 
Kv = 2.0x10−2 cm/s = 57 ft/day 
Kv/Kh = 1.0 
Unit Weight = 120 pcf 
c’= 0 psf,  ϕ’ = 33° 

2. CL 
Kh = 6.0x10−5 cm/s = 0.17 ft/day 
Kv = 3.0x10−5 cm/s = 0.085 ft/day 
Kv/Kh = 0.5 
Unit Weight = 120 pcf 
c’= 25 psf,  ϕ’ = 30° 
c = 475 psf,  ϕ = 6° 
Su/ σv’ =  0.58 

3. CL 
Kh = 8.1x10−6 cm/s = 0.023 ft/day 
Kv = 2.0x10−6 cm/s = 0.0058 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
c’= 75 psf,  ϕ’ = 30° 
c = 700 psf,  ϕ = 5° 
Su/ σv’ =  0.58 

5. CL 
Kh = 8.1x10−6 cm/s = 0.023 ft/day 
Kv = 2.0x10−6 cm/s = 0.0058 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
c’= 75 psf,  ϕ’ = 30° 
c = 700 psf,  ϕ = 5° 
Su/ σv’ =  0.49 

7. CL 
Kh = 8.1x10−6 cm/s = 0.023 ft/day 
Kv = 2.0x10−6 cm/s = 0.0058 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
c’= 100 psf,  ϕ’ = 30° 
c = 700 psf,  ϕ = 5° 
Su/ σv’ =  0.49 

6. SP−SM 
Kh = 1.6x10−2 cm/s = 45 ft/day 
Kv = 4.0x10−3 cm/s = 11 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
c’= 0 psf,  ϕ’ = 35° 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−3−B 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

GEOMETRY OF MODEL 

TOTAL HEAD CONTOURS − 200 YEAR 

SEEPAGE ANALYSIS 
REACH A2 − STA 28+05  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    ZR  NS 

BREAK OUT POINT 2 FEET ABOVE TOE 

1. CL−ML 

DWSEL = 14.5 FEET 

iavg = 
12.5 − 10.0 

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−− 

10.0 − (−0.4) 

= 0.21 

2. CL 3. CL 4. SP 5. CL 

6. SP−SM 7. CL 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−3−C 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

GEOMETRY OF MODEL 

TOTAL HEAD CONTOURS − HTOL 

SEEPAGE ANALYSIS 
REACH A2 − STA 28+05  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    ZR  NS 

HTOL = 15.7 FEET 

iavg = 
13.1 − 10.0 

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−− 

10. − (−0.4) 

= 0.30 

1. CL−ML 2. CL 4. SP 5. CL 

6. SP−SM 7. CL 

3. CL 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−3−D 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

6. SP−SM 

6. SP−SM 

DWSEL = 14.5 FEET 

FS = 2.1 

DRAWDOWN ELEV. = 10.8 FEET 

1. CL−ML 2. CL 3. CL 4. SP 5. CL 

DWSEL = 14.5 FEET 

FS = 2.8 

1. CL−ML 2. CL 3. CL 4. SP 5. CL 

 

 

WATERSIDE  RAPID DRAWDOWN 

LANDSIDE STEADY STATE SEEPAGE − 200 YEAR 

STATIC SLOPE STABILITY ANALYSIS 
REACH A2 − STA 28+05  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    ZR  NS 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−3−E 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

6. SP−SM 

HTOL = 15.7 FEET 

FS = 2.5 
1. CL−ML 2. CL 3. CL 4. SP 5. CL 

 

 

STATIC SLOPE STABILITY ANALYSIS 
REACH A2 − STA 28+05  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    ZR  NS 

LANDSIDE STEADY STATE SEEPAGE − HTOL 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−3−F 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

FS = 1.6 

WATERSIDE  SEISMIC 

LANDSIDE SEISMIC 

0.09g 

0.09g 

SEISMIC SLOPE STABILITY ANALYSIS 
REACH A2 − STA 28+05  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    ZR  NS 

6. SP−SM 

6. SP−SM 

1. CL−ML 2. CL 3. CL 4. SP 5. CL 

1. CL−ML 2. CL 3. CL 4. SP 

FS = 2.2 

5. CL 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−3−G 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

WATERSIDE POST EARTHQUAKE 

LANDSIDE POST EARTHQUAKE  

FS = 2.0 

FS = 3.1 

SEISMIC SLOPE STABILITY ANALYSIS 
REACH A2 − STA 28+05  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  CC 

4. SP 
FSliq = 1.4 
ϕ’ = 18°  

6. SP−SM 1. CL−ML 2. CL 3. CL 5. CL 

4. SP 
FSliq = 1.4 
ϕ’ = 18°  6. SP−SM 1. CL−ML 2. CL 3. CL 5. CL 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−3−H 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

WATERSIDE POST EARTHQUAKE (NON−CIRCULAR FAILURE) 

LANDSIDE POST EARTHQUAKE (NON−CIRCULAR FAILURE)  

FS = 2.1 

FS = 3.7 

SEISMIC SLOPE STABILITY ANALYSIS 
REACH A2 − STA 28+05  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  CC 

4. SP 
FSliq = 1.4 
ϕ’ = 18°  

6. SP−SM 1. CL−ML 2. CL 3. CL 5. CL 7. CL 

4. SP 
FSliq = 1.4 
ϕ’ = 18°  

6. SP−SM 1. CL−ML 2. CL 3. CL 5. CL 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−4−A 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

WATERSIDE 

200−YEAR DWSEL = 14.5 FEET 

LANDSIDE 

CROSS SECTION & MATERIAL PARAMETERS 
REACH B − STA 079+72  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    ZR  NS 

1. CL 
Kh = 6.0x10−5 cm/s = 0.17 ft/day 
Kv = 3.0x10−5 cm/s = 0.085 ft/day 
Kv/Kh = 0.5 
Unit Weight = 120 pcf 
ϕ’ = 30°, c’ = 25 psf 
ϕ = 10°, c = 325 psf 

Su/σv’ = 0.67 

2. SM 
Kh = 8.1x10−2 cm/s = 2.3 ft/day 
Kv = 2.0x10−2 cm/s = 0.58 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 32°, c’ = 0 psf 

3. CL 
Kh = 8.1x10−6 cm/s = 0.023 ft/day 
Kv = 2.0x10−6 cm/s = 0.0058 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 30°, c’ = 125 psf 
ϕ = 5°, c = 700 psf 

Su/σv’ = 0.67 

4. SM−SC 
Kh = 3.2x10−4 cm/s = 0.91 ft/day 
Kv = 8.0x10−5 cm/s = 0.23 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 33°, c’ = 0 psf 

5. CL 
Kh = 8.1x10−4 cm/s = 2.3x10−2 ft/day 
Kv = 2.0x10−4 cm/s = 5.8x10−3 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 30°, c’ = 150 psf 
ϕ = 5°, c = 700 psf 

Su/σv’ = 0.59 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−4−B 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

NO THROUGH SEEPAGE DEFICIENCY;  
PHREATIC SURFACE EXITS ON SHALLOWER THAN 5:1 SLOPE 

CREEP RATIO WITHIN TOLERANCE 

2. SM 
GEOMETRY OF MODEL 

TOTAL HEAD CONTOURS − 200 YEAR 

DWSEL = 14.5 FEET 

SEEPAGE ANALYSIS 
REACH B − STA 079+72  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    ZR  NS 

1. CL 4. SM−SC 5. CL 3. CL 

iavg = 
8.6 − 6.3 

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−− 

6.3 − (−0.4) 

= 0.34  iavg = 
10.8 − 9.12 

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−− 

9.1 − (−0.4) 

= 0.18  
CR =  

64.1 ft − (−27.7 ft) 
−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−− 

14.5 ft − 10.9 ft 

Minimum Allowable CR for SM = 15 

= 25.5  
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−4−C 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

GEOMETRY OF MODEL 

TOTAL HEAD CONTOURS − HTOL 

HTOL = 15.7 FEET 

SEEPAGE ANALYSIS 
REACH B − STA 079+72  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    ZR  NS 

2. SM 1. CL 4. SM−SC 5. CL 3. CL 

iavg = 
8.7 − 6.3 

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−− 

6.3 − (−0.4) 

= 0.36  iavg = 
11.2 − 9.12 

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−− 

9.1 − (−0.4) 

= 0.22  
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−4−D 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

FS = 2.2 

FS = 3.3 

DWSEL = 14.5 FEET 

WATERSIDE  RAPID DRAWDOWN 

LANDSIDE STEADY STATE SEEPAGE − 200 YEAR 

DWSEL = 14.5 FEET 

DRAWDOWN ELEV. = 10.8 FEET 

STATIC SLOPE STABILITY ANALYSIS 
REACH B − STA 079+72  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    ZR  NS 

2. SM 1. CL 4. SM−SC 5. CL 3. CL 

2. SM 1. CL 4. SM−SC 5. CL 3. CL 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−4−E 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

FS = 3.1 

HTOL = 15.7 FEET 

STATIC SLOPE STABILITY ANALYSIS 
REACH B − STA 079+72  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    ZR  NS 

LANDSIDE STEADY STATE SEEPAGE − HTOL 2. SM 1. CL 4. SM−SC 5. CL 3. CL 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−4−F 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

FS = 2.7 

FS = 1.8 

WSEL = 2.6 FEET 

WATERSIDE  SEISMIC 

LANDSIDE SEISMIC 

0.09g 

0.09g 

WSEL = 2.6 FEET 

SEISMIC SLOPE STABILITY ANALYSIS 
REACH B − STA 079+72  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    ZR  NS 

2. SM 1. CL 4. SM−SC 5. CL 3. CL 

2. SM 1. CL 4. SM−SC 5. CL 3. CL 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−5−A 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

WATERSIDE 

200−YEAR DWSEL = 14.8 FEET 

LANDSIDE 

CROSS SECTION & MATERIAL PARAMETERS 
REACH C1 − STA 100+10  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    AL  BA 

2. CL 
Kh = 8.1x10−6 cm/s = 0.023 ft/day 
Kv = 2.0x10−6 cm/s = 0.0058 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 30°, c’ = 75 psf 
ϕ = 5°, c = 700 psf 

Su/σv’ = 0.67 

1. SP−SM 
Kh = 2.0x10−2 cm/s = 45 ft/day 
Kv = 4.0x10−3 cm/s = 11.25 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 35°, c’ = 0 psf 

3. SM 
Kh = 2.0x10−4 cm/s = 0.56 ft/day 
Kv = 5.0x10−5 cm/s = 0.14 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 35°, c’ = 0 psf 

5. SM 
Kh = 1.0x10−4 cm/s = 0.28 ft/day 
Kv = 2.5x10−5 cm/s = 0.07 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 35°, c’ = 0 psf 

4. CL 
Kh = 8.1x10−6 cm/s = 0.023 ft/day 
Kv = 2.0x10−6 cm/s = 0.0058 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 30°, c’ = 75 psf 
ϕ = 5°, c = 700 psf 

Su/σv’ = 0.49 

6. CL 
Kh = 8.1x10−7 cm/s = 0.0023 ft/day 
Kv = 2.0x10−7 cm/s = 0.00058 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 30°, c’ = 150 psf 
ϕ = 5°, c = 700 psf 

Su/σv’ = 0.58 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−5−B 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

GEOMETRY OF MODEL 

TOTAL HEAD CONTOURS − 200 YEAR 

SEEPAGE ANALYSIS 
REACH C1 − STA 100+10  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    AL  NS 

6. CL 5. SM 4. CL 3. SM 2. CL 1. SP−SM 

BREAK OUT POINT 0.6 FEET ABOVE TOE 
iavg = 

12.6 − 12.0 
−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−− 

12.0 − (−6.2) 

= 0.03 iavg = 
11.4 − 11.0 

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−− 

11.0 − (−6.2) 

= 0.02 

DWSEL = 14.8 FEET 

ilocal = 0.06 
CR =  

70.7 ft − (−38.4 ft) 
−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−− 

14.8 ft − 12.28 ft 

Minimum Allowable CR for SM = 15 

= 43.3  
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−5−C 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

GEOMETRY OF MODEL 

TOTAL HEAD CONTOURS − HTOL 

SEEPAGE ANALYSIS 
REACH C1 − STA 100+10  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    AL  NS 

6. CL 5. SM 4. CL 3. SM 2. CL 1. SP−SM 

iavg = 
12.9 − 12.0 

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−− 

12.0 − (−6.2) 

= 0.05 iavg = 
11.4 − 11.0 

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−− 

11.0 − (−6.2) 

= 0.02 

HTOL = 15.8 FEET 

ilocal = 0.06 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−5−D 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

WATERSIDE  RAPID DRAWDOWN 

LANDSIDE STEADY STATE SEEPAGE − 200 YEAR 

STATIC SLOPE STABILITY ANALYSIS 
REACH C1 − STA 100+10  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    AL  NS 

DWSEL = 14.8 FEET 

DWSEL = 14.8 FEET 

FS = 1.8 

DRAWDOWN ELEV. = 10.7 FEET 

FS = 3.2 

6. CL 5. SM 4. CL 3. SM 2. CL 1. SP−SM 

6. CL 5. SM 4. CL 3. SM 2. CL 1. SP−SM 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−5−E 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

STATIC SLOPE STABILITY ANALYSIS 
REACH C1 − STA 100+10  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    AL  NS 

LANDSIDE STEADY STATE SEEPAGE − 

HTOL = 15.8 FEET 

FS = 3.1 
6. CL 5. SM 4. CL 3. SM 2. CL 1. SP−SM 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−5−F 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

WATERSIDE  SEISMIC 

LANDSIDE SEISMIC 

SEISMIC SLOPE STABILITY ANALYSIS 
REACH C1 − STA 100+10  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    AL  NS 

WSEL = 2.7 FEET 

FS = 1.4 

FS = 2.4 

0.10g 

0.10g 

WSEL = 2.7 FEET 

6. CL 5. SM 4. CL 3. SM 2. CL 1. SP−SM 

6. CL 5. SM 4. CL 3. SM 2. CL 1. SP−SM 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−5−G 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

WATERSIDE POST EARTHQUAKE 

LANDSIDE POST EARTHQUAKE  

FS = 1.8 

FS = 3.7 

SEISMIC SLOPE STABILITY ANALYSIS 
REACH C1 − STA 100+10  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  CC 

5. SM 
FSliq = 1.3 
ϕ’ = 19° 

WSEL = 2.7 FEET 

6. CL 4. CL 2. CL 1. SP−SM 3. SM 

3. SM 
FSliq = 1.3 
ϕ’ = 19° 

5. SM 
FSliq = 1.3 
ϕ’ = 19° 

WSEL = 2.7 FEET 

6. CL 4. CL 2. CL 1. SP−SM 3. SM 

3. SM 
FSliq = 1.3 
ϕ’ = 19° 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−5−H 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

WATERSIDE POST EARTHQUAKE (NON−CIRCULAR FAILURE) 

LANDSIDE POST EARTHQUAKE (NON−CIRCULAR FAILURE) 

FS = 2.0 

FS = 4.2 

SEISMIC SLOPE STABILITY ANALYSIS 
REACH C1 − STA 100+10  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  CC 

5. SM 
FSliq = 1.3 
ϕ’ = 19° 

WSEL = 2.7 FEET 

6. CL 4. CL 2. CL 1. SP−SM 3. SM 

3. SM 
FSliq = 1.3 
ϕ’ = 19° 

5. SM 
FSliq = 1.3 
ϕ’ = 19° 

WSEL = 2.7 FEET 

6. CL 4. CL 2. CL 1. SP−SM 3. SM 

3. SM 
FSliq = 1.3 
ϕ’ = 19° 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−6−A 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

WATERSIDE 

200−YEAR DWSEL = 15.8 FEET 

LANDSIDE 

CROSS SECTION & MATERIAL PARAMETERS 
REACH C2 − STA 130+85  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    AL  BA 

3. SM 
Kh = 8.1x10−4 cm/sec = 2.3 ft/day 
Kv = 2.0x10−4 cm/sec = 0.58 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 

’ = 33°, c’ = 0 psf 

1. SM 
Kh = 8.1x10−4 cm/sec = 2.3 ft/day 
Kv = 2.0x10−4 cm/sec = 0.58 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 

’ = 35°, c’ = 0 psf 

2. CL 
Kh = 8.1x10−6 cm/sec = 0.023 ft/day 
Kv = 2.0x10−6 cm/sec = 0.0058 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 

’ = 30°, c’ = 50 psf 

 = 5°, c = 700 psf 
Su/ σv’ =  0.67 

5. SM 
Kh = 2.0x10−3 cm/sec = 5.7 ft/day 
Kv = 5.0x10−4 cm/sec = 1.4 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 

’ = 35°, c’ = 0 psf 

4. CL 
Kh = 8.1x10−6 cm/sec = 0.023 ft/day 
Kv = 2.0x10−6 cm/sec = 0.0058 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 

’ = 30°, c’ = 150 psf 

 = 5°, c = 700 psf 
Su/ σv’ =  0.67 

6. SM 
Kh = 2.0x10−3 cm/sec = 5.7 ft/day 
Kv = 5.0x10−4 cm/sec = 1.4 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 

’ = 35°, c’ = 0 psf 

7. GP Drain 
Kh = 1.0x10−1 cm/sec = 280 ft/day 
Kv = 1.0x10−1 cm/sec = 280 ft/day 
Kv/Kh = 1.0 
Unit Weight = 120 pcf 

’ = 35°, c’ = 0 psf 

9. CL 
Kh = 8.1x10−6 cm/sec = 0.023 ft/day 
Kv = 2.0x10−6 cm/sec = 0.0058 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 

’ = 30°, c’ = 150 psf 

 = 5°, c = 700 psf 
Su/ σv’ =  0.67 

8. SM 
Kh = 3.2x10−4 cm/sec = 0.91 ft/day 
Kv = 8.0x10−5 cm/sec = 0.23 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 

’ = 35°, c’ = 0 psf 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−6−B 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

BREAK OUT POINT 1.7 FEET ABOVE TOE 

GEOMETRY OF MODEL 

TOTAL HEAD CONTOURS − 200 YEAR 

DWSEL = 15.8 FEET 

iavg = 
10.8 − 10.7 

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−− 

10.7 − (−27.0) 

= 0.00 

SEEPAGE ANALYSIS 
REACH C2 − STA 130+85  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    AL  NS 

1. SM 2. CL 3. SM 4. CL 6. SM 5. SM 7. GP 8. SM 9. CL 

iavg = 
10.4 − 8.4 

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−− 

8.4 − (−27.0) 

= 0.06 
ilocal = 0.09 CR =  

35.6 ft − (−25.7 ft) 
−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−− 

15.8 ft − 11.6 ft 

Minimum Allowable CR for SM = 15 

= 14.6  



10/16/2015 1:08 PM 

C
O

PY
R

IG
H

T
 ©

 2
01

4 
B

Y
 E

N
G

E
O

 I
N

C
O

R
PO

R
A

T
E

D
, T

H
IS

 D
O

C
U

M
E

N
T

 M
A

Y
 N

O
T

 B
E

 R
E

PR
O

D
U

C
E

D
 I

N
 W

H
O

L
E

 O
R

 I
N

 P
A

R
T

 B
Y

 A
N

Y
 M

E
A

N
S 

W
H

A
T

SO
E

V
E

R
, N

O
R

 M
A

Y
 I

T
 B

E
 Q

U
E

T
E

D
 O

R
 E

X
C

E
R

PT
E

D
 W

IT
H

O
U

T
 T

H
E

 E
X

PR
E

SS
 W

R
IT

T
E

N
 C

O
N

SE
N

T
 O

F 
E

N
G

E
O

 I
N

C
O

R
PO

R
A

T
E

D
. 

 

 

PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−6−C 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

GEOMETRY OF MODEL 

TOTAL HEAD CONTOURS − HTOL 

HTOL = 16.8 FEET 

iavg = 
11.2 − 10.7 

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−− 

10.7 − (−27.0) 

= 0.01 

SEEPAGE ANALYSIS 
REACH C2 − STA 130+85  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    AL  NS 

1. SM 2. CL 3. SM 4. CL 6. SM 5. SM 7. GP 8. SM 9. CL 

iavg = 
10.7 − 8.4 

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−− 

8.4 − (−27.0) 

= 0.06 ilocal = 0.16 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−6−D 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

DWSEL = 15.8 FEET 

WATERSIDE  RAPID DRAWDOWN 

LANDSIDE STEADY STATE SEEPAGE − 200 YEAR 

DWSEL = 15.8 FEET 

FS = 1.7 

DRAWDOWN ELEV. = 11.2 FEET 

FS = 1.6 

STATIC SLOPE STABILITY ANALYSIS 
REACH C2 − STA 130+85  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    AL  NS 

1. SM 2. CL 3. SM 4. CL 5. SM 7. GP 8. SM 

1. SM 2. CL 3. SM 4. CL 5. SM 7. GP 8. SM 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−6−E 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

HTOL = 16.8 FEET 

FS = 1.5 

STATIC SLOPE STABILITY ANALYSIS 
REACH C2 − STA 130+85  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    AL  NS 

LANDSIDE STEADY STATE SEEPAGE − HTOL 

1. SM 2. CL 3. SM 4. CL 5. SM 7. GP 8. SM 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−6−F 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

WSEL = 3.1 FEET 

FS = 1.5 

FS = 1.6 

WATERSIDE  SEISMIC 

LANDSIDE SEISMIC 

0.10g 

0.10g 

WSEL = 3.1 FEET 

SEISMIC SLOPE STABILITY ANALYSIS 
REACH C2 − STA 130+85  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    AL  NS 

1. SM 2. CL 3. SM 4. CL 5. SM 7. GP 8. SM 

1. SM 2. CL 3. SM 4. CL 5. SM 7. GP 8. SM 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−6−G 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

WSEL = 3.1 FEET 

WATERSIDE POST EARTHQUAKE 

LANDSIDE POST EARTHQUAKE  

WSEL = 3.1 FEET 

FS = 1.9 

FS = 2.0 

SEISMIC SLOPE STABILITY ANALYSIS 
REACH C2 − STA 130+85  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    AL  CC 

5. SM 
FSliq = 0.9 
Sr/σvo’ = 0.085 

4. CL−ML 
FSliq = 1.2 
ϕ’ = 16°  

1. SM 2. CL 3. SM 4. CL 7. GP 8. SM 

5. SM 
FSliq = 0.9 
Sr/σvo’ = 0.085 

4. CL−ML 
FSliq = 1.2 
ϕ’ = 16°  1. SM 2. CL 

3. SM 4. CL 7. GP 

8. SM 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−6−H 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

WSEL = 3.1 FEET 

WATERSIDE POST EARTHQUAKE (NON−CIRCULAR FAILURE) 

LANDSIDE POST EARTHQUAKE (NON−CIRCULAR FAILURE) 

WSEL = 3.1 FEET 

FS = 2.0 

FS = 3.3 

SEISMIC SLOPE STABILITY ANALYSIS 
REACH C2 − STA 130+85  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    AL  CC 

5. SM 
FSliq = 0.9 
Sr/σvo’ = 0.085 

4. CL−ML 
FSliq = 1.2 
ϕ’ = 16°  

1. SM 2. CL 3. SM 4. CL 7. GP 8. SM 

5. SM 
FSliq = 0.9 
Sr/σvo’ = 0.085 

4. CL−ML 
FSliq = 1.2 
ϕ’ = 16°  

1. SM 2. CL 

3. SM 4. CL 7. GP 

8. SM 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−7−A 
SCALE:    

DRAWN BY:     CHECKED BY:  

 

6.  CL 
Kh = 8.1x10−6 cm/s = 0.023 ft/day 
Kv = 2.0x10−6 cm/s = 0.0058 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 30°, c’ = 150 psf 
ϕ = 5°, c = 700 psf 
Su/σv’  = 0.67 

5. SM 
Kh = 2.0x10−3 cm/s = 5.7 ft/day 
Kv = 5.0x10−4 cm/s = 1.4 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 35°, c’ = 0 psf 

4.  CL 
Kh = 8.1x10−6 cm/s = 0.023 ft/day 
Kv = 2.0x10−6 cm/s = 0.0058 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 30°, c’ = 150 psf 
ϕ = 5°, c = 700 psf 
Su/σv’  = 0.67 

WATERSIDE 

200−YEAR DWSEL = 15.9 FEET 

LANDSIDE 

CROSS SECTION & MATERIAL PARAMETERS 
REACH C2 − STA 138+25 

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    ZR  BA 

3. SM 
Kh = 2.0x10−3 cm/s = 5.7 ft/day 
Kv = 5.0x10−4 cm/s = 1.4 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 35°, c’ = 0 psf 

2.  CL 
Kh = 8.1x10−6 cm/s = 0.023 ft/day 
Kv = 2.0x10−6 cm/s = 0.0058 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 30°, c’ = 75 psf 
ϕ = 5°, c = 700 psf 
Su/ σv’ = 0.49 

1. CL 
Kh = 8.1x10−6 cm/s = 0.023 ft/day 
Kv = 2.0x10−6 cm/s = 0.0058 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 30°, c’ = 75 psf 
ϕ = 5°, c = 700 psf 
Su/σv’  = 0.67 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−7−B 
SCALE:    

DRAWN BY:     CHECKED BY:  

 

 

 

 

 

 

 

 

 

 

BREAK OUT POINT 2.5 FEET ABOVE TOE 

GEOMETRY OF MODEL 

TOTAL HEAD CONTOURS − 200 YEAR 

DWSEL = 15.9 FEET 

1. CL 2. CL 3. SM 4. CL 5. SM 6. CL 

iavg = 
11.4 − 8.0 

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−− 

8.0 −( −1.5) 

= 0.35 iavg = 
13.0 − 9.0 

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−− 

9.0 − (−1.5) 

= 0.38 

SEEPAGE ANALYSIS 
REACH C2 − STA 138+25 

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    MH NS 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−7−C 
SCALE:    

DRAWN BY:     CHECKED BY:  

 

 

 

SEEPAGE ANALYSIS 
REACH C2 − STA 138+25 

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    MH NS 

 

 

 

 

GEOMETRY OF MODEL 

TOTAL HEAD CONTOURS − HTOL 

HTOL = 17.0 FEET 

iavg = 
13.7 − 9.0 

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−− 

9.0 − (−1.5) 

= 0.44 

                   

                   

1. CL 2. CL 3. SM 4. CL 5. SM 6. CL 

iavg = 

11.8 − 8.0 
−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−− 

8.0 − (−1.5) 
= 0.40 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−7−D 
SCALE:    

DRAWN BY:     CHECKED BY:  

 

 

 

STATIC SLOPE STABILITY ANALYSIS 
REACH C2 − STA 138+25 

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    MH NS 

 

 

 

 

DWSEL = 15.9 FEET 

WATERSIDE  RAPID DRAWDOWN 

LANDSIDE STEADY STATE SEEPAGE − 200 YEAR 

DWSEL = 15.9 FEET 

FS = 1.4 

DRAWDOWN ELEV. = 11.3 FEET 

FS = 1.7 

1. CL 2. CL 3. SM 4. CL 5. SM 6. CL 

2. CL 1. CL 3. SM 4. CL 5. SM 6. CL 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−7−E 
SCALE:    

DRAWN BY:     CHECKED BY:  

 

STATIC SLOPE STABILITY ANALYSIS 
REACH C2 − STA 138+25 

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    MH NS 

HTOL = 17.0 FEET 

FS = 1.6 LANDSIDE STEADY STATE SEEPAGE − HTOL 
2. CL 1. CL 3. SM 4. CL 5. SM 6. CL 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−7−F 
SCALE:    

DRAWN BY:     CHECKED BY:  

 

 

 

SEISMIC SLOPE STABILITY ANALYSIS 
REACH C2 − STA 138+25 

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA NS 

 

 

0.10g 

 

 

WSEL = 3.2 FEET 

FS = 1.1 

FS = 1.6 

WATERSIDE  SEISMIC 

LANDSIDE SEISMIC 

0.10g 

WSEL = 3.2 FEET 

1. CL 2. CL 3. SM 4. CL 5. SM 6. CL 

1. CL 2. CL 3. SM 4. CL 5. SM 6. CL 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−7−G 
SCALE:    

DRAWN BY:     CHECKED BY:  

 

 

 

WSEL = 3.2 FEET 

WATERSIDE POST EARTHQUAKE 

LANDSIDE POST EARTHQUAKE  

WSEL = 3.2 FEET 

FS = 1.4 

FS = 1.8 

SEISMIC SLOPE STABILITY ANALYSIS 
REACH C2 − STA 138+25 

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

  BA   CC 

3. SM 
FSliq = 0.9 
Sr/σvo’ = 0.064 

1. CL 2. CL 4. CL 5. SM 6. CL 

3. SM 
FSliq = 0.9 
Sr/σvo’ = 0.064 

1. CL 2. CL 4. CL 5. SM 6. CL 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−7−H 
SCALE:    

DRAWN BY:     CHECKED BY:  

 

 

 

WSEL = 3.2 FEET 

WATERSIDE POST EARTHQUAKE (NON−CIRCULAR FAILURE) 

LANDSIDE POST EARTHQUAKE (NON−CIRCULAR FAILURE) 

WSEL = 3.2 FEET 

FS = 1.2 

FS = 1.8 

SEISMIC SLOPE STABILITY ANALYSIS 
REACH C2 − STA 138+25 

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA CC 

3. SM 
FSliq = 0.9 
Sr/σvo’ = 0.064 

1. CL 2. CL 4. CL 5. SM 6. CL 

3. SM 
FSliq = 0.9 
Sr/σvo’ = 0.064 1. CL 2. CL 

4. CL 5. SM 6. CL 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−8−A 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

WATERSIDE LANDSIDE 

CROSS SECTION & MATERIAL PARAMETERS 
REACH C3A − STA 150+99 

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    ZR  AL 

200−YEAR DWSEL = 16.2 FEET 

1. CL 
Kh = 2.0x10−6 cm/s = 0.0057 ft/day 
Kv = 1.0x10−6 cm/s = 0.0029 ft/day 
Kv/Kh = 0.5 
Unit Weight = 120 pcf 
ϕ’ = 30°, c’ = 50 psf 
ϕ = 5°, c = 700 psf 
Su/ σv’ =  0.67 

0 

2. SC−SM 
Kh = 3.5x10−4 cm/s = 1.0 ft/day 
Kv = 8.8x10−5 cm/s = 0.25 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 32°, c’ = 0 psf 

5. CL 
Kh = 8.1x10−6 cm/s = 0.023 ft/day 
Kv = 2.0x10−6 cm/s = 0.0058 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 30°, c’ =50 psf 
ϕ =5°, c = 700 psf 
Su/ σv’ =  0.39 

7. CL 
Kh = 8.1x10−6 cm/s = 0.023 ft/day 
Kv = 2.0x10−6 cm/s = 0.0058 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 30°, c’ = 75 psf 
ϕ = 5°, c = 700 psf 
Su/ σv’ =  0.49 

9. CL 
Kh = 8.1x10−6 cm/s = 0.023 ft/day 
Kv = 2.0x10−6 cm/s = 0.0058 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 30°, c’ =75 psf 
ϕ = 5°, c = 700 psf 
Su/ σv’ =  0.39 

10. CL 
Kh = 2.0x10−6 cm/s = 0.0057 ft/day 
Kv = 1.0x10−6 cm/s = 0.0029 ft/day 
Kv/Kh = 0.5 
Unit Weight = 120 pcf 
ϕ’ = 30°, c’ = 0 psf 
ϕ = 5°, c = 700 psf 
Su/ σv’ =  0.67 

3. SC 
Kh = 1.6x10−4 cm/s = 0.45 ft/day 
Kv = 3.9x10−5 cm/s = 0.11 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 32°, c’ = 0 psf 

4. SP−SC 
Kh =3.5x10−4 cm/s = 1.1 ft/day 
Kv = 1.9x10−4 cm/s = 0.55 ft/day 
Kv/Kh = 0.5 
Unit Weight = 120 pcf 
ϕ’ = 32°, c’ = 0 psf 

6. SP−SM 
Kh = 1.6x10−2 cm/s = 45 ft/day 
Kv = 4.0x10−3 cm/s = 11 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 35°, c’ = 0 psf 

8. SM 
Kh = 2.0x10−3 cm/s = 5.7 ft/day 
Kv = 1.0x10−3 cm/s = 1.4 ft/day 
Kv/Kh = 0.5 
Unit Weight = 120 pcf 
ϕ’ = 35°, c’ = 0 psf 

11. GP Drain 
Kh = 1x10−1 cm/s = 280ft/day 
Kv = 1x10−1 cm/s = 280 ft/day 
Kv/Kh = 1 
Unit Weight = 120 pcf 
ϕ’ = 35°, c’ = 0 psf 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−8−B 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

GEOMETRY OF MODEL 

TOTAL HEAD CONTOURS − 200 YEAR 

SEEPAGE ANALYSIS 
REACH C3A − STA 150+99 

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    ZR  NS 

BREAK OUT POINT 2.2 FEET ABOVE TOE 

TOTAL HEAD CONTOURS − 200 YEAR 

DWSEL = 16.2 FEET 

iavg = 
11.2 − 9.4 

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−− 

9.4 − 7.1 

= 0.76 

1. CL 10. CL GP DRAIN 9. CL 

GEOMETRY OF MODEL 

8. SM 7. CL 6. SP−SM 5. CL 4. SP−SC 3. SC 2. SC−SM 

iavg = 
14.2 − 11.6 

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−− 

11.6 − 7.2 

= 0.60 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−8−C 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

GEOMETRY OF MODEL 

TOTAL HEAD CONTOURS − HTOL 

SEEPAGE ANALYSIS 
REACH C3A − STA 150+99 

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    ZR NS 

HTOL = 17.3 FEET 

iavg = 
11.5 − 9.4 

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−− 

9.4− 7.1 

= 0.86 

1. CL 10. CL GP DRAIN 9. CL 8. SM 7. CL 6. SP−SM 5. CL 4. SP−SC 3. SC 2. SC−SM 

iavg = 
14.9 − 11.6 

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−− 

11.6 − 7.2 

= 0.77 



10/16/2015 1:09 PM 

C
O

PY
R

IG
H

T
 ©

 2
01

4 
B

Y
 E

N
G

E
O

 I
N

C
O

R
PO

R
A

T
E

D
, T

H
IS

 D
O

C
U

M
E

N
T

 M
A

Y
 N

O
T

 B
E

 R
E

PR
O

D
U

C
E

D
 I

N
 W

H
O

L
E

 O
R

 I
N

 P
A

R
T

 B
Y

 A
N

Y
 M

E
A

N
S 

W
H

A
T

SO
E

V
E

R
, N

O
R

 M
A

Y
 I

T
 B

E
 Q

U
E

T
E

D
 O

R
 E

X
C

E
R

PT
E

D
 W

IT
H

O
U

T
 T

H
E

 E
X

PR
E

SS
 W

R
IT

T
E

N
 C

O
N

SE
N

T
 O

F 
E

N
G

E
O

 I
N

C
O

R
PO

R
A

T
E

D
. 

 

 

PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−8−D 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

FS = 1.2 

FS = 1.2 

WATERSIDE  RAPID DRAWDOWN 

LANDSIDE STEADY STATE SEEPAGE − 200 YEAR 

STATIC SLOPE STABILITY ANALYSIS 
REACH C3A − STA 150+99 

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    ZR NS 

DWSEL = 16.2 FEET 

DWSEL = 16.2 FEET 

DRAWDOWN ELEV. = 11.4 FEET 

1. CL 10. CL GP DRAIN 
9. CL 8. SM 7. CL 6. SP−SM 5. CL 4. SP−SC 3. SC 2. SC−SM 

1. CL 10. CL GP DRAIN 9. CL 8. SM 7. CL 6. SP−SM 5. CL 4. SP−SC 3. SC 2. SC−SM 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−8−E 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

FS = 1.0 

STATIC SLOPE STABILITY ANALYSIS 
REACH C3A − STA 150+99 

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    ZR NS 

LANDSIDE STEADY STATE SEEPAGE − HTOL 

HTOL = 17.3 FEET 

1. CL 10. CL GP DRAIN 9. CL 8. SM 7. CL 6. SP−SM 5. CL 4. SP−SC 3. SC 2. SC−SM 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−8−F 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

FS = 1.7 

FS = 0.8 

WSEL = 3.3 FEET 

WATERSIDE  SEISMIC 

LANDSIDE SEISMIC 

0.10g 

0.10g 

WSEL = 3.3 FEET 

SEISMIC SLOPE STABILITY ANALYSIS 
REACH C3A − STA 150+99 

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

   ZR  NS 

1. CL 10. CL GP DRAIN 9. CL 8. SM 7. CL 6. SP−SM 

5. CL 4. SP−SC 

3. SC 2. SC−SM 

1. CL 10. CL GP DRAIN 9. CL 8. SM 7. CL 6. SP−SM 5. CL 4. SP−SC 3. SC 2. SC−SM 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−8−G 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

WSEL = 3.3 FEET 

WATERSIDE POST EARTHQUAKE 

LANDSIDE POST EARTHQUAKE  

WSEL = 3.3 FEET 

FS = 0.9 

FS = 2.1 

SEISMIC SLOPE STABILITY ANALYSIS 
REACH C3A − STA 150+99 

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  CC 

4. SP−SC 
FSliq = 1.0 
ϕ’ = 17°  

1. CL 10. CL GP DRAIN 
9. CL 8. SM 7. CL 6. SP−SM 5. CL 3. SC 2. SC−SM 

1. CL 10. CL GP DRAIN 9. CL 8. SM 7. CL 6. SP−SM 5. CL 3. SC 2. SC−SM 
4. SP−SC 
FSliq = 1.0 
ϕ’ = 17°  
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−8−H 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

WSEL = 3.3 FEET 

WATERSIDE POST EARTHQUAKE (NON−CIRCULAR FAILURE) 

LANDSIDE POST EARTHQUAKE (NON−CIRCULAR FAILURE) 

WSEL = 3.3 FEET 

FS = 0.9 

FS = 2.3 

SEISMIC SLOPE STABILITY ANALYSIS 
REACH C3A − STA 150+99 

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  CC 

9. CL 4. SP−SC 
FSliq = 1.0 
ϕ’ = 17°  

1. CL 10. CL GP DRAIN 
8. SM 7. CL 6. SP−SM 5. CL 3. SC 2. SC−SM 

1. CL 10. CL GP DRAIN 9. CL 8. SM 7. CL 6. SP−SM 5. CL 3. SC 2. SC−SM 4. SP−SC 
FSliq = 1.0 
ϕ’ = 17°  
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−9−A 
SCALE:    

DRAWN BY:   CHECKED BY:  

 

7. SP−SM 
Kh = 1.6x10−2 cm/s = 45 ft/day 
Kv = 4.0x10−3 cm/s = 11.25 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 35°, c’ = 0 psf 

WATERSIDE 

200−YEAR DWSEL = 16.4 FEET 

LANDSIDE 

CROSS SECTION & MATERIAL PARAMETERS 
REACH C3B − STA 158+00  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    MH  NS 

6. SP−SM 
Kh = 1.6x10−2 cm/s = 45 ft/day 
Kv = 4.0x10−3 cm/s = 11.25 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 35°, c’ = 0 psf 

5. SP−SM 
Kh = 1.6x10−2 cm/s = 45 ft/day 
Kv = 4.0x10−3 cm/s = 11.25 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 35°, c’ = 0 psf 

4. CL 
Kh = 8.1x10−6 cm/s = 0.023 ft/day 
Kv = 2.0x10−6 cm/s = 0.0058 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 30°, c’ = 100psf 
ϕ = 5°, c = 700 psf 
Su/σv’ = 0.49 

3. SM 
Kh = 2.0x10−3 cm/s = 5.7 ft/day 
Kv = 5.0x10−4 cm/s = 1.4 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 32°, c’ = 0 psf 

2. CL 
Kh = 8.1x10−6 cm/s = 0.023 ft/day 
Kv = 2.0x10−6 cm/s = 0.0058 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 30°, c’ = 75 psf 
ϕ = 5°, c = 700 psf 
Su/σv’ =  0.49 

1. CL 
Kh = 8.1x10−6 cm/s = 0.023 ft/day 
Kv = 9.9x10−7 cm/s = 0.0058 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 30°, c’ = 50 psf 
ϕ = 5°, c = 700 psf 
Su/σv’  =  0.67 



10/16/2015 1:10 PM 

C
O

PY
R

IG
H

T
 ©

 2
01

4 
B

Y
 E

N
G

E
O

 I
N

C
O

R
PO

R
A

T
E

D
, T

H
IS

 D
O

C
U

M
E

N
T

 M
A

Y
 N

O
T

 B
E

 R
E

PR
O

D
U

C
E

D
 I

N
 W

H
O

L
E

 O
R

 I
N

 P
A

R
T

 B
Y

 A
N

Y
 M

E
A

N
S 

W
H

A
T

SO
E

V
E

R
, N

O
R

 M
A

Y
 I

T
 B

E
 Q

U
E

T
E

D
 O

R
 E

X
C

E
R

PT
E

D
 W

IT
H

O
U

T
 T

H
E

 E
X

PR
E

SS
 W

R
IT

T
E

N
 C

O
N

SE
N

T
 O

F 
E

N
G

E
O

 I
N

C
O

R
PO

R
A

T
E

D
. 

 

 

PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−9−B 
SCALE:    

DRAWN BY:   CHECKED BY:  

 

 

 

BREAK OUT POINT z.z FEET ABOVE TOE 

GEOMETRY OF MODEL 

TOTAL HEAD CONTOURS − 200 YEAR 

200 YEAR DWSEL = X FEET 

                   

                   

SEEPAGE ANALYSIS 
REACH C3B− STA 158+00  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    MH  NS 

 

 

BREAK OUT POINT 3.0 FEET ABOVE TOE 

TOTAL HEAD CONTOURS − 200 YEAR 

DWSEL = 16.4 FEET 

iavg = 
10.8 − 8.0 

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−− 

8.0 − (−5.8) 

= 0.20 

1. CL 3. SM 4. CL 5. SP−SM 6. SP−SM 7. SP−SM 
GEOMETRY OF MODEL 

2. CL 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−9−C 
SCALE:    

DRAWN BY:   CHECKED BY:  

 

 

 

GEOMETRY OF MODEL 

TOTAL HEAD CONTOURS − HTOL 

HTOL = X FEET 

SEEPAGE ANALYSIS 
REACH C3B− STA 158+00  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    MH  NS 

 

 

GEOMETRY OF MODEL 

TOTAL HEAD CONTOURS − HTOL 

HTOL = 17.5 FEET 

iavg = 
11.1 − 8.0 

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−− 

8.0 − (−5.8) 

= 0.23 

 

 

1. CL 3. SM 4. CL 5. SP−SM 6. SP−SM 7. SP−SM 2. CL 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−9−D 
SCALE:    

DRAWN BY:   CHECKED BY:  

 

 

 

DWSEL = X FEET 

WATERSIDE  RAPID DRAWDOWN 

LANDSIDE STEADY STATE SEEPAGE − 200 YEAR 

DWSEL = X FEET 

                   

                   

FS = Z.Z 

FS = Z.Z 

STATIC SLOPE STABILITY ANALYSIS 
REACH C3B− STA 158+00  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    MH  NS 

 

 

DWSEL = 16.4 FEET 

WATERSIDE  RAPID DRAWDOWN 

LANDSIDE STEADY STATE SEEPAGE − 200 YEAR 

DWSEL = 16.4 FEET 

FS = 1.3 

DRAWDOWN ELEV. = 11.6 FEET 

FS = 1.6 

1. CL 2. CL 3. SM 4. CL 5. SP−SM 7. SP−SM 6. SP−SM 

1. CL 3. SM 4. CL 5. SP−SM 6. SP−SM 7. SP−SM 2. CL 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−9−E 
SCALE:    

DRAWN BY:   CHECKED BY:  

 

 

 

HTOL = X FEET 

FS = Z.Z 

STATIC SLOPE STABILITY ANALYSIS 
REACH C3B− STA 158+00  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    MH  NS 

LANDSIDE STEADY STATE SEEPAGE − HTOL  

 

HTOL = 16.4 FEET 

FS = 1.6 
1. CL 3. SM 4. CL 5. SP−SM 6. SP−SM 7. SP−SM 2. CL 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−9−F 
SCALE:    

DRAWN BY:   CHECKED BY:  

 

 

 

WSEL = X FEET 

FS = Z.Z 

FS = Z.Z 

WATERSIDE  SEISMIC 

LANDSIDE SEISMIC 

0.10g 

WSEL = X FEET 

SEISMIC SLOPE STABILITY ANALYSIS 
REACH C3B − STA 158+00  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    MH  NS 

 

 

WSEL = 3.4 FEET 

FS = 1.1 

FS = 1.6 

WATERSIDE  SEISMIC 

LANDSIDE SEISMIC 

WSEL = 3.4 FEET 

1. CL 2. CL 3. SM 4. CL 5. SP−SM 7. SP−SM 6. SP−SM 

1. CL 3. SM 4. CL 5. SP−SM 6. SP−SM 7. SP−SM 2. CL 

0.10g 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−10−A 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

WATERSIDE LANDSIDE 

CROSS SECTION & MATERIAL PARAMETERS 
REACH C4A − STA 174+45  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    ZR  NS 

200−YEAR DWSEL = 17.0 FEET 

1. ML 
Kh = 2.0x10−4 cm/s = 0.57 ft/day 
Kv = 5.0x10−5 cm/s = 0.14 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 32°, c’ = 25 psf 
ϕ = 5°, c = 700 psf 
Su/ σv’ =  0.67 

2. SM 
Kh = 2.0x10−3 cm/s = 5.6 ft/day 
Kv = 5.0x10−4 cm/s = 1.4 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 35°, c’ = 0 psf 

3. CL 
Kh = 8.1x10−6 cm/s = 0.023 ft/day 
Kv = 2.0x10−6 cm/s = 0.0058 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 30°, c’ = 75 psf 
ϕ = 5°, c = 700 psf 
Su/ σv’ =  0.67 

5. CL 
Kh = 8.1x10−6 cm/s = 0.023 ft/day 
Kv = 2.0x10−6 cm/s = 0.0058 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 30°, c’ = 150 psf 
ϕ = 5°, c = 700 psf 
Su/ σv’ =  0.67 

7. CL 
Kh = 8.1x10−6 cm/s = 0.023 ft/day 
Kv = 2.0x10−6 cm/s = 0.0058 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 30°, c’ = 150 psf 
ϕ = 5°, c = 700 psf 
Su/ σv’ =  0.67 

9. CL 
Kh = 8.1x10−6 cm/s = 0.023 ft/day 
Kv = 2.0x10−6 cm/s = 0.0058 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 30°, c’ = 150 psf 
ϕ = 5°, c = 700 psf 
Su/ σv’ =  0.67 

11. CL 
Kh = 8.1x10−6 cm/s = 0.023 ft/day 
Kv = 2.0x10−6 cm/s = 0.0058 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 30°, c’ = 150 psf 
ϕ = 5°, c = 700 psf 
Su/ σv’ =  0.58 

4. SM 
Kh = 2.0x10−3 cm/s = 5.6 ft/day 
Kv = 5.0x10−4 cm/s = 1.4 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 35°, c’ = 0 psf 

6. SP−SM 
Kh = 1.6x10−2  cm/s = 45 ft/day 
Kv = 4.0x10−3 cm/s = 11 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 35°, c’ = 0 psf 

8. SM 
Kh = 2.0x10−3 cm/s = 5.6 ft/day 
Kv = 5.0x10−4 cm/s = 1.4 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 35°, c’ = 0 psf 

10. SC 
Kh = 7.8x10−4 cm/s = 2.2 ft/day 
Kv = 1.9x10−4 cm/s = 0.53 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 35°, c’ = 0 psf 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−10−B 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

GEOMETRY OF MODEL 

TOTAL HEAD CONTOURS − 200 YEAR 

SEEPAGE ANALYSIS 
REACH C4A − STA 174+45  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    ZR  NS 

5. CL 4. SM 3. CL  2. SM 1. ML 6. SP−SM 7. CL 8. SM 9. CL 10. SC 11. CL 

DWSEL = 17.0 FEET 

iavg = 
15.0 − 14.0 

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−− 

14.0 − (−3.8) 

= 0.07 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−10−C 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

GEOMETRY OF MODEL 

TOTAL HEAD CONTOURS − HTOL 

SEEPAGE ANALYSIS 
REACH C4A − STA 174+45  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    ZR  NS 

GEOMETRY OF MODEL 

HTOL = 18.0 FEET 

iavg = 
16 − 14 

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−− 

14 − (−4) 

= 0.11 

5. CL 4. SM 3. CL  2. SM 1. ML 6. SP−SM 7. CL 8. SM 9. CL 10. SC 11. CL 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−10−D 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

WATERSIDE  RAPID DRAWDOWN 

LANDSIDE STEADY STATE SEEPAGE − 200 YEAR 

STATIC SLOPE STABILITY ANALYSIS 
REACH C4A − STA 174+45  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    ZR  NS 

FS = 1.5 

FS = 2.1 

DWSEL = 17.0 FEET 

DWSEL = 17.0 FEET 

DRAWDOWN ELEV. = 12.1 FEET 

5. CL 
4. SM 3. CL  2. SM 1. ML 6. SP−SM 7. CL 8. SM 9. CL 10. SC 11. CL 

5. CL 4. SM 3. CL  2. SM 1. ML 
6. SP−SM 7. CL 

8. SM 9. CL 10. SC 11. CL 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−10−E 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

STATIC SLOPE STABILITY ANALYSIS 
REACH C4A − STA 174+45  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    ZR  NS 

LANDSIDE STEADY STATE SEEPAGE − HTOL 

FS = 1.9 

HTOL = 18.0 FEET 

5. CL 4. SM 3. CL  2. SM 1. ML 
6. SP−SM 7. CL 

8. SM 9. CL 10. SC 11. CL 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−10−F 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

WATERSIDE  SEISMIC 

LANDSIDE SEISMIC 

0.10g 

0.10g 

SEISMIC SLOPE STABILITY ANALYSIS 
REACH C4A − STA 174+45  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    ZR  NS 

FS = 1.9 

FS = 1.3 

WSEL = 3.5 FEET 

5. CL 4. SM 3. CL  2. SM 1. ML 6. SP−SM 7. CL 8. SM 9. CL 10. SC 11. CL 

5. CL 4. SM 3. CL  2. SM 1. ML 
6. SP−SM 7. CL 

8. SM 9. CL 10. SC 11. CL 

WSEL = 3.5 FEET 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−11−A 
SCALE:    

DRAWN BY:     CHECKED BY:  

 

WATERSIDE 

200−YEAR DWSEL = 17.2 FEET 

LANDSIDE 

CROSS SECTION & MATERIAL PARAMETERS 
REACH C4B − STA 181+00  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    MH  NS 

8. SP−SM 
Kh = 1.6x10−2 cm/s = 45 ft/day 
Kv = 4.0x10−3 cm/s = 11 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 35°, c’ = 0 psf 

7. CL 
Kh = 8.1x10−6 cm/s = 0.023 ft/day 
Kv = 2.0x10−6 cm/s = 0.0058ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 30°, c’ = 125 psf 
ϕ = 5°, c = 700 psf 
Su/ σv’ =  0.49 

6. SP−SM 
Kh = 1.6x10−2 cm/s = 45 ft/day 
Kv = 4.0x10−3 cm/s = 11 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 35°, c’ = 0 psf 

5. CL 
Kh = 8.1x10−6 cm/s = 0.023 ft/day 
Kv = 2.0x10−6 cm/s = 0.0058 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 30°, c’ = 100psf 
ϕ = 5°, c = 700 psf 
Su/ σv’ =  0.49 

4. SP−SM 
Kh = 1.6x10−2 cm/s = 45 ft/day 
Kv = 4.0x10−3 cm/s = 11 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 35°, c’ = 0 psf 

3. CL 
Kh = 8.1x10−6 cm/s = 0.023 ft/day 
Kv = 2.0x10−6 cm/s = 0.0058 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 30°, c’ = 75 psf 
ϕ = 5°, c = 700 psf 
Su/ σv’ = 0.49 

2. SM 
Kh = 2.0x10−3 cm/s = 5.7 ft/day 
Kv = 5.0x10−4 cm/s = 1.4 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 32°, c’ = 0 psf 

1. CL 
Kh = 8.1x10−6 cm/s = 0.023 ft/day 
Kv = 2.0x10−6 cm/s = 0.0058 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 30°, c’ = 50 psf 
ϕ = 5°, c = 700 psf 
Su/ σv’ =  0.67 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−11−B 
SCALE:    

DRAWN BY:     CHECKED BY:  

 

 

 

GEOMETRY OF MODEL 

TOTAL HEAD CONTOURS − 200 YEAR 

200 YEAR DWSEL = X FEET 

                   

                   

SEEPAGE ANALYSIS 
REACH C4B − STA 181+00  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    MH  NS 

 

 

 

                   

                   

 

 

TOTAL HEAD CONTOURS − 200 YEAR 

DWSEL = 17.2 FEET 

iavg = 
16.1 − 12.0 

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−− 

12.0 − −3.5 

= 0.27 

1. CL 2. SM 3. CL 4. SP−SM 5. CL 6. SP−SM 7. CL 8. SP−SM 
GEOMETRY OF MODEL 

iavg = 
15.8 − 9.0 

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−− 

9.0 − (−3.5) 

= 0.55 
CR =  

36.8 ft − (−44.9 ft) 
−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−− 

17.2 ft − 12.0 ft 

Minimum Allowable CR for SM = 15 

= 15.9  
ilocal = 0.01 

NO THROUGH SEEPAGE DEFICIENCY;  
BREAK OUT POINT AT LEVEE TOE 
CREEP RATIO WITHIN TOLERANCE 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−11−C 
SCALE:    

DRAWN BY:     CHECKED BY:  

 

 

 

GEOMETRY OF MODEL 

TOTAL HEAD CONTOURS − HTOL 

HTOL = X FEET 

                   

                   

SEEPAGE ANALYSIS 
REACH C4B − STA 181+00  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    MH  NS 

                   

                   

 

 

GEOMETRY OF MODEL 

TOTAL HEAD CONTOURS − HTOL 

HTOL = 18.2 FEET 

iavg = 
17.0 − 12 

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−− 

12 − (−3.5) 

= 0.32 

 

 

3. CL 5. CL 6. SP−SM 7. CL 8. SP−SM 1. CL 2. SM 4. SP−SM 

iavg = 
16.5 − 9.0 

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−− 

9.0 − (−3.5) 

= 0.60 ilocal = 0.02 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−11−D 
SCALE:    

DRAWN BY:     CHECKED BY:  

 

 

 

DWSEL = X FEET 

WATERSIDE  RAPID DRAWDOWN 

LANDSIDE STEADY STATE SEEPAGE − 200 YEAR 

DWSEL = X FEET 

                   

                   

FS = Z.Z 

FS = Z.Z 

STATIC SLOPE STABILITY ANALYSIS 
REACH C4B − STA 181+00  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    MH  NS 

 

 

DWSEL = 17.2 FEET 

WATERSIDE  RAPID DRAWDOWN 

LANDSIDE STEADY STATE SEEPAGE − 200 YEAR 

DWSEL = 17.2 FEET 

FS = 1.3 

DRAWDOWN ELEV. = 12.2 FEET 

FS = 1.7 

1. CL 2. SM 4. SP−SM 5. CL 6. SP−SM 7. CL 8. SP−SM 

 

 

1. CL 2. SM 3. CL 4. SP−SM 5. CL 6. SP−SM 7. CL 8. SP−SM 



10/16/2015 1:14 PM 

C
O

PY
R

IG
H

T
 ©

 2
01

4 
B

Y
 E

N
G

E
O

 I
N

C
O

R
PO

R
A

T
E

D
, T

H
IS

 D
O

C
U

M
E

N
T

 M
A

Y
 N

O
T

 B
E

 R
E

PR
O

D
U

C
E

D
 I

N
 W

H
O

L
E

 O
R

 I
N

 P
A

R
T

 B
Y

 A
N

Y
 M

E
A

N
S 

W
H

A
T

SO
E

V
E

R
, N

O
R

 M
A

Y
 I

T
 B

E
 Q

U
E

T
E

D
 O

R
 E

X
C

E
R

PT
E

D
 W

IT
H

O
U

T
 T

H
E

 E
X

PR
E

SS
 W

R
IT

T
E

N
 C

O
N

SE
N

T
 O

F 
E

N
G

E
O

 I
N

C
O

R
PO

R
A

T
E

D
. 

 

 

PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−11−E 
SCALE:    

DRAWN BY:     CHECKED BY:  

 

FS = Z.Z 

STATIC SLOPE STABILITY ANALYSIS 
REACH C4B − STA 181+00  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    MH  NS 

LANDSIDE STEADY STATE SEEPAGE − HTOL 

HTOL = 18.2 FEET 

FS = 1.7 1. CL 2. SM 3. CL 4. SP−SM 5. CL 6. SP−SM 7. CL 8. SP−SM 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−11−F 
SCALE:    

DRAWN BY:     CHECKED BY:  

 

 

 

WSEL = X FEET 

FS = Z.Z 

FS = Z.Z 

                   

                   

WATERSIDE  SEISMIC 

LANDSIDE SEISMIC 

0.10g 

WSEL = X FEET 

SEISMIC SLOPE STABILITY ANALYSIS 
REACH C4B − STA 181+00  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    MH  NS 

 

 

WSEL = 3.8 FEET 

FS = 1.1 

FS = 1.8 

WATERSIDE  SEISMIC 

LANDSIDE SEISMIC 

WSEL = 3.8 FEET 

1. CL 2. SM 3. CL 4. SP−SM 5. CL 6. SP−SM 7. CL 8. SP−SM 

1. CL 2. SM 4. SP−SM 5. CL 6. SP−SM 7. CL 8. SP−SM 

0.10g 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−12−A 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

WATERSIDE 

200−YEAR DWSEL = 17.5 FEET 

LANDSIDE 

CROSS SECTION & MATERIAL PARAMETERS 
REACH C4B − STA 191+45  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    ZH  NS 

1. CL 
Kh = 8.1x10−6 cm/sec = 0.023 ft/day 
Kv = 2.0x10−6 cm/sec = 0.0058 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 

’ = 30°, c’ = 50 psf 

 = 5°, c = 700 psf 
Su/ σv’ =  0.67 

2. SM 
Kh = 2.0x10−3 cm/sec = 5.7 ft/day 
Kv = 5.0x10−4 cm/sec = 1.4 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 

’ = 34°, c’ = 0 psf 

3. CL 
Kh = 8.1x10−6 cm/sec = 0.023 ft/day 
Kv = 2.0x10−6 cm/sec = 0.0058 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 

’ = 30°, c’ = 50 psf 

 = 5°, c = 700 psf 
Su/ σv’ =  0.49 

4. SM 
Kh = 2.0x10−4 cm/s = 0.56 ft/day 
Kv = 5.0x10−5 cm/s = 0.14 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 35°, c’ = 0 psf 

5. SM 
Kh = 2.0x10−4 cm/s = 0.56 ft/day 
Kv = 5.0x10−5 cm/s = 0.14 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 32°, c’ = 0 psf 

6. CL 
Kh = 8.1x10−6 cm/sec = 0.023 ft/day 
Kv = 2.0x10−6 cm/sec = 0.0058 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 

’ = 30°, c’ = 100 psf 

 = 5°, c = 700 psf 
Su/ σv’ =  0.49 

7. SC 
Kh = 1.0x10−4 cm/s = 0.28 ft/day 
Kv = 2.5x10−5 cm/s = 0.07 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 35°, c’ = 0 psf 

8. CL 
Kh = 8.1x10−6 cm/sec = 0.023 ft/day 
Kv = 2.0x10−6 cm/sec = 0.0058 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 

’ = 30°, c’ = 125 psf 

 = 5°, c = 700 psf 
Su/ σv’ =  0.49 

9. SP−SM 
Kh = 1.6x10−2 cm/s = 45 ft/day 
Kv = 4.0x10−3 cm/s = 11 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 35°, c’ = 0 psf 

10. SP−SM 
Kh = 1.6x10−2 cm/s = 45 ft/day 
Kv = 4.0x10−3 cm/s = 11 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 35°, c’ = 0 psf 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−12−B 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

BREAK OUT POINT 3.0 FEET ABOVE TOE 

1. CL 

GEOMETRY OF MODEL 

TOTAL HEAD CONTOURS − 200 YEAR 

DWSEL = 17.5 FEET 

iavg = 
9.9 − 8.0 

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−− 

8.0 − (−4.0) 

= 0.16 

SEEPAGE ANALYSIS 
REACH C4B − STA 191+45  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    APL  NS 

2. SM 3. CL 4. SM 5. SM 6. CL 7. SC 8. CL 9. SP−SM 10. SP−SM 

CR =  
39.6 ft − (−36.8 ft) 

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−− 

17.5 ft − 11.0 ft 

Minimum Allowable CR for SM = 15 

= 11.7 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−12−C 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

1. CL 

GEOMETRY OF MODEL 

TOTAL HEAD CONTOURS − HTOL 

HTOL = 18.6 FEET 

iavg = 
10.2 − 8.0 

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−− 

8.0 − (−4.0) 

= 0.18 

SEEPAGE ANALYSIS 
REACH C4B − STA 191+45  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    AL  NS 

2. SM 3. CL 4. SM 5. SM 6. CL 7. SC 8. CL 9. SP−SM 10. SP−SM 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−12−D 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

DWSEL = 17.5 FEET 

WATERSIDE  RAPID DRAWDOWN 

LANDSIDE STEADY STATE SEEPAGE − 200 YEAR 

DWSEL = 17.5 FEET 

FS = 1.5 

DRAWDOWN ELEV. = 12.5 FEET 

FS = 1.5 

STATIC SLOPE STABILITY ANALYSIS 
REACH C4B − STA 191+45  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    AL  NS 

1. CL 2. SM 3. CL 4. SM 5. SM 6. CL 7. SC 8. CL 10. SP−SM 

1. CL 2. SM 3. CL 4. SM 5. SM 6. CL 7. SC 8. CL 10. SP−SM 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−12−E 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

HTOL = 18.6 FEET 

FS = 1.5 

STATIC SLOPE STABILITY ANALYSIS 
REACH C4B − STA 191+45  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    AL  NS 

LANDSIDE STEADY STATE SEEPAGE − HTOL 
1. CL 2. SM 3. CL 4. SM 5. SM 6. CL 7. SC 8. CL 10. SP−SM 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−12−F 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

WSEL = 3.9 FEET 

FS = 1.1 

FS = 1.4 

WATERSIDE  SEISMIC 

LANDSIDE SEISMIC 

0.10g 

0.10g 

WSEL = 3.9 FEET 

SEISMIC SLOPE STABILITY ANALYSIS 
REACH C4B − STA 191+45  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    AL  NS 

1. CL 2. SM 3. CL 4. SM 5. SM 6. CL 7. SC 8. CL 10. SP−SM 

1. CL 2. SM 3. CL 4. SM 5. SM 6. CL 7. SC 8. CL 10. SP−SM 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−12−G 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

WSEL = 3.9 FEET 

WATERSIDE POST EARTHQUAKE 

LANDSIDE POST EARTHQUAKE  

WSEL = 3.9 FEET 

FS = 1.2 

FS = 1.7 

SEISMIC SLOPE STABILITY ANALYSIS 
REACH C4B − STA 191+45  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  CC 

4. SM 
FSliq = 0.9 
Sr/σvo’ = 0.060 1. CL 2. SM 3. CL 5. SM 6. CL 7. SC 8. CL 10. SP−SM 

4. SM 
FSliq = 0.9 
Sr/σvo’ = 0.060 1. CL 2. SM 3. CL 5. SM 6. CL 7. SC 8. CL 10. SP−SM 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−12−H 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

WSEL = 3.9 FEET 

WATERSIDE POST EARTHQUAKE (NON−CIRCULAR FAILURE) 

LANDSIDE POST EARTHQUAKE (NON−CIRCULAR FAILURE) 

WSEL = 3.9 FEET 

FS = 1.0 

FS = 1.4 

SEISMIC SLOPE STABILITY ANALYSIS 
REACH C4B − STA 191+45  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  CC 

4. SM 
FSliq = 0.9 
Sr/σvo’ = 0.060 

1. CL 2. SM 3. CL 

5. SM 6. CL 7. SC 8. CL 10. SP−SM 

4. SM 
FSliq = 0.9 
Sr/σvo’ = 0.060 1. CL 2. SM 3. CL 5. SM 6. CL 7. SC 8. CL 10. SP−SM 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−13−A 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

WATERSIDE 

200−YEAR DWSEL = 17.8 FEET 

LANDSIDE 

CROSS SECTION & MATERIAL PARAMETERS 
REACH D1 − STA 201+57  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    ZH  AL 

4. SP−SM 
Kh = 8.8x10−3 cm/s = 25 ft/day 
Kv = 2.2x10−3 cm/s = 6.3 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 35°, c’ = 0 psf 

7. CL 
Kh = 8.1x10−6 cm/s = 0.023 ft/day 
Kv = 2.0x10−6 cm/s = 0.0058 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 31°, c’ = 50 psf 
ϕ = 5°, c = 700 psf 

Su/σv’ = 0.67 

6. SP−SM 
Kh = 1.6x10−2 cm/s = 45 ft/day 
Kv = 4.0x10−3 cm/s = 11 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 35°, c’ = 0 psf 

1. CL 
Kh = 6.0x10−5 cm/s = 0.17 ft/day 
Kv = 3.0x10−5 cm/s = 0.085 ft/day 
Kv/Kh = 0.5 
Unit Weight = 120 pcf 
ϕ’ = 30°, c’ = 100 psf 
ϕ = 5°, c = 700 psf 

Su/σv’ = 0.67 

2. ML 
Kh = 2.4x10−4 cm/s = 0.68 ft/day 
Kv = 6.0x10−5 cm/s = 0.17 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 32°, c’ = 25 psf 
ϕ = 5°, c = 700 psf 

Su/σv’ = 0.49 

3. CL 
Kh = 8.1x10−6 cm/s = 0.023 ft/day 
Kv = 2.0x10−6 cm/s = 0.0058 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 30°, c’ = 50 psf 
ϕ = 5°, c = 700 psf 

Su/σv’ = 0.28 

5. CL 
Kh = 8.1x10−6 cm/s = 0.023 ft/day 
Kv = 2.0x10−6 cm/s = 0.0058 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 30°, c’ = 125 psf 
ϕ = 5°, c = 700 psf 

Su/σv’ = 0.49 

8. CL 
Kh = 2.0x10−5 cm/s = 0.057 ft/day 
Kv = 1.0x10−5 cm/s = 0.029 ft/day 
Kv/Kh = 0.5 
Unit Weight = 120 pcf 
ϕ’ = 30°, c’ = 75 psf 
ϕ = 5°, c = 700 psf 

Su/σv’ = 0.67 



10/16/2015 1:16 PM 

C
O

PY
R

IG
H

T
 ©

 2
01

4 
B

Y
 E

N
G

E
O

 I
N

C
O

R
PO

R
A

T
E

D
, T

H
IS

 D
O

C
U

M
E

N
T

 M
A

Y
 N

O
T

 B
E

 R
E

PR
O

D
U

C
E

D
 I

N
 W

H
O

L
E

 O
R

 I
N

 P
A

R
T

 B
Y

 A
N

Y
 M

E
A

N
S 

W
H

A
T

SO
E

V
E

R
, N

O
R

 M
A

Y
 I

T
 B

E
 Q

U
E

T
E

D
 O

R
 E

X
C

E
R

PT
E

D
 W

IT
H

O
U

T
 T

H
E

 E
X

PR
E

SS
 W

R
IT

T
E

N
 C

O
N

SE
N

T
 O

F 
E

N
G

E
O

 I
N

C
O

R
PO

R
A

T
E

D
. 

 

 

PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−13−B 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

BREAK OUT POINT 4.5 FEET ABOVE TOE 

4. SP−SM 
GEOMETRY OF MODEL 

TOTAL HEAD CONTOURS − 200 YEAR 

DWSEL = 17.8 FEET 

iavg = 

15.9 − 8.2 
−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−− 

8.2 − 1.3 

= 1.11 

SEEPAGE ANALYSIS 
REACH D1 − STA 201+57  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    ZR  NS 

3. CL 2. ML 1. CL 8. CL 5. CL 6. SP−SM 7. CL 

iavg = 
14.9 − 6.0 

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−− 

6.0 − 1.2 

= 1.86  
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−13−C 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

GEOMETRY OF MODEL 

TOTAL HEAD CONTOURS − HTOL 

HTOL = 18.9 FEET 

SEEPAGE ANALYSIS 
REACH D1 − STA 201+57  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    ZR  NS 

4. SP−SM 3. CL 2. ML 1. CL 8. CL 5. CL 6. SP−SM 7. CL 

iavg = 

16.8 − 8.2 
−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−− 

8.2 − 1.3 

= 1.24 iavg = 
15.7 − 6.0 

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−− 

6.0 − 1.2 

= 2.03  
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−13−D 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

DWSEL = 17.8 FEET 

WATERSIDE  RAPID DRAWDOWN 

LANDSIDE STEADY STATE SEEPAGE − 200 YEAR 

DWSEL = 17.8 FEET 

FS = 1.3 

DRAWDOWN ELEV. = 12.7 FEET 

FS = 0.7 

STATIC SLOPE STABILITY ANALYSIS 
REACH D1 − STA 201+57  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    ZR  NS 

4. SP−SM 3. CL 2. ML 1. CL 8. CL 5. CL 6. SP−SM 7. CL 

4. SP−SM 3. CL 2. ML 1. CL 
8. CL 5. CL 6. SP−SM 7. CL 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−13−E 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

HTOL = 18.9 FEET 

FS = 0.6 

STATIC SLOPE STABILITY ANALYSIS 
REACH D1 − STA 201+57  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    ZR  NS 

LANDSIDE STEADY STATE SEEPAGE − HTOL 
4. SP−SM 3. CL 2. ML 1. CL 

8. CL 5. CL 6. SP−SM 7. CL 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−13−F 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

WSEL = 4.1 FEET 

FS = 0.8 

FS = 1.0 

WATERSIDE  SEISMIC 

LANDSIDE SEISMIC 

0.10g 

0.10g 

WSEL = 4.1 FEET 

SEISMIC SLOPE STABILITY ANALYSIS 
REACH D1 − STA 201+57  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    ZR  NS 

4. SP−SM 3. CL 2. ML 1. CL 8. CL 5. CL 6. SP−SM 7. CL 

4. SP−SM 3. CL 2. ML 1. CL 
8. CL 5. CL 6. SP−SM 7. CL 



10/16/2015 1:16 PM 

C
O

PY
R

IG
H

T
 ©

 2
01

4 
B

Y
 E

N
G

E
O

 I
N

C
O

R
PO

R
A

T
E

D
, T

H
IS

 D
O

C
U

M
E

N
T

 M
A

Y
 N

O
T

 B
E

 R
E

PR
O

D
U

C
E

D
 I

N
 W

H
O

L
E

 O
R

 I
N

 P
A

R
T

 B
Y

 A
N

Y
 M

E
A

N
S 

W
H

A
T

SO
E

V
E

R
, N

O
R

 M
A

Y
 I

T
 B

E
 Q

U
E

T
E

D
 O

R
 E

X
C

E
R

PT
E

D
 W

IT
H

O
U

T
 T

H
E

 E
X

PR
E

SS
 W

R
IT

T
E

N
 C

O
N

SE
N

T
 O

F 
E

N
G

E
O

 I
N

C
O

R
PO

R
A

T
E

D
. 

 

 

PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−13−G 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

WSEL = 4.1 FEET 

WATERSIDE POST EARTHQUAKE 

LANDSIDE POST EARTHQUAKE  

WSEL = 4.1 FEET 

FS = 0.7 

FS = 0.8 

SEISMIC SLOPE STABILITY ANALYSIS 
REACH D1 − STA 201+57  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  CC 

5. SP−SM 
FSliq = 0.7 
Sr/σvo’ = 0.058 

4. SP−SM 3. CL 2. ML 1. CL 8. CL 5. CL 6. SP−SM 7. CL 

5. SP−SM 
FSliq = 0.7 
Sr/σvo’ = 0.058 

4. SP−SM 3. CL 2. ML 1. CL 

8. CL 5. CL 6. SP−SM 7. CL 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−13−H 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

WSEL = 4.1 FEET 

WATERSIDE POST EARTHQUAKE (NON−CIRCULAR FAILURE) 

LANDSIDE POST EARTHQUAKE (NON−CIRCULAR FAILURE) 

WSEL = 4.1 FEET 

FS = 0.7 

FS = 0.7 

SEISMIC SLOPE STABILITY ANALYSIS 
REACH D1 − STA 201+57  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  CC 

5. SP−SM 
FSliq = 0.7 
Sr/σvo’ = 0.058 

4. SP−SM 3. CL 2. ML 1. CL 8. CL 5. CL 6. SP−SM 7. CL 

5. SP−SM 
FSliq = 0.7 
Sr/σvo’ = 0.058 

4. SP−SM 3. CL 2. ML 1. CL 

8. CL 5. CL 6. SP−SM 7. CL 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−14−A 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

WATERSIDE 

200−YEAR DWSEL = 18.8 FEET 

LANDSIDE 

CROSS SECTION & MATERIAL PARAMETERS 
REACH D2A − STA 231+75  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    ZR  AL 

2. CL 
Kh = 8.1x10−6 cm/s = 0.023 ft/day 
Kv = 2.0x10−6 cm/s = 0.0058 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 30°, c’ =  75 psf 
ϕ = 5°, c = 700 psf 

Su/σv’ = 0.67 

1. SC−SM 
Kh = 9.9x10−5 cm/s = 0.28 ft/day 
Kv = 9.9x10−6 cm/s = 0.028 ft/day 
Kv/Kh = 0.1 
Unit Weight = 120 pcf 
ϕ’ = 33°, c’ = 0 psf 

4. CL 
Kh = 8.1x10−6 cm/s = 0.023 ft/day 
Kv = 2.0x10−6 cm/s = 0.0058 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 30°, c’ = 125 psf 
ϕ = 5°, c = 700 psf 

Su/σv’ = 0.67 

6. CL 
Kh = 8.1x10−6 cm/s = 0.023 ft/day 
Kv = 2.0x10−6 cm/s = 0.0058 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 30°, c’ = 150 psf 
ϕ = 5°, c = 700 psf 

Su/σv’ = 0.67 

8. CL 
Kh = 1.6x10−5 cm/s = 0.057 ft/day 
Kv = 8.1x10−6 cm/s = 0.023 ft/day 
Kv/Kh = 0.5 
Unit Weight = 120 pcf 
ϕ’ = 30°, c’ = 0 psf 
ϕ = 0°, c = 0 psf 

Su/σv’ = 0.67 

3. SM 
Kh = 3.2x10−4 cm/s = 0.91 ft/day 
Kv = 8.0x10−5 cm/s = 0.23 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 30°, c’ = 0 psf 

5. SM/SP 
Kh = 1.6x10−2 cm/s = 45 ft/day 
Kv = 4.0x10−3 cm/s = 11 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 35°, c’ = 0 psf 

7. SP−SM 
Kh = 1.6x10−2 cm/s = 45 ft/day 
Kv = 4.0x10−3 cm/s = 11 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 35°, c’ = 0 psf 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−14−B 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

BREAK OUT POINT 3.5 FEET ABOVE TOE 

4. CL 

GEOMETRY OF MODEL 

TOTAL HEAD CONTOURS − 200 YEAR 

DWSEL = 18.8 FEET 

iavg = 
11.9 − 9.2 

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−− 

9.2 − 4.2 

= 0.54 

SEEPAGE ANALYSIS 
REACH D2A − STA 231+75  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    ZR  NS 

3. SM 2. CL 1. SC−SM 8. CL 5. SM/SP 6. CL 7. SP−SM 

iavg = 
8.4 − 7.1 

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−− 

7.1 − 5.5 

= 0.83  
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−14−C 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

GEOMETRY OF MODEL 

TOTAL HEAD CONTOURS − HTOL 

HTOL = 19.9 FEET 

SEEPAGE ANALYSIS 
REACH D2A − STA 231+75  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    ZR  NS 

4. CL 3. SM 2. CL 1. SC−SM 8. CL 5. SM/SP 6. CL 7. SP−SM 

iavg = 
12.2 − 9.2 

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−− 

9.2 − 4.2 

= 0.62 iavg = 
8.4 − 7.1 

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−− 

7.1 − 5.5 

= 0.86  
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−14−D 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

5. SM/SP 

 

 

DWSEL = 18.8 FEET 

WATERSIDE  RAPID DRAWDOWN 

LANDSIDE STEADY STATE SEEPAGE − 200 YEAR 

DWSEL = 18.8 FEET 

FS = 1.2 

DRAWDOWN ELEV. = 13.5 FEET 

FS = 1.5 

STATIC SLOPE STABILITY ANALYSIS 
REACH D2A − STA 231+75  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    ZR  NS 

4. CL 3. SM 2. CL 1. SC−SM 8. CL 6. CL 7. SP−SM 

5. SM/SP 4. CL 3. SM 2. CL 1. SC−SM 8. CL 6. CL 7. SP−SM 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−14−E 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

HTOL = 19.9 FEET 

FS = 1.4 

STATIC SLOPE STABILITY ANALYSIS 
REACH D2A − STA 231+75  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    ZR  NS 

LANDSIDE STEADY STATE SEEPAGE − HTOL 
5. SM/SP 4. CL 3. SM 2. CL 1. SC−SM 8. CL 6. CL 7. SP−SM 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−14−F 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

WSEL = 4.6 FEET 

FS = 1.0 

FS = 1.3 

WATERSIDE  SEISMIC 

LANDSIDE SEISMIC 

0.10g 

0.10g 

WSEL = 4.6 FEET 

SEISMIC SLOPE STABILITY ANALYSIS 
REACH D2A − STA 231+75  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    ZR  NS 

5. SM/SP 4. CL 3. SM 2. CL 1. SC−SM 8. CL 6. CL 7. SP−SM 

5. SM/SP 4. CL 3. SM 2. CL 1. SC−SM 8. CL 6. CL 7. SP−SM 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−14−G 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

WSEL = 4.6 FEET 

WATERSIDE POST EARTHQUAKE 

LANDSIDE POST EARTHQUAKE  

WSEL = 4.6 FEET 

FS = 1.0 

FS = 1.7 

SEISMIC SLOPE STABILITY ANALYSIS 
REACH D2A − STA 231+75  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  CC 

3. SM 
FSliq = 1.4 
ϕ’ = 16° 

5. SM/SP 4. CL 2. CL 1. SC−SM 8. CL 6. CL 7. SP−SM 
3. SM 
FSliq = 0.9 
Sr/σvo’ = 0.075 

3. SM 
FSliq = 1.4 
ϕ’ = 16° 

5. SM/SP 4. CL 2. CL 1. SC−SM 8. CL 6. CL 7. SP−SM 

 

3. SM 
FSliq = 0.9 
Sr/σvo’ = 0.075 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−14−H 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

WSEL = 4.6 FEET 

WATERSIDE POST EARTHQUAKE (NON−CIRCULAR FAILURE) 

LANDSIDE POST EARTHQUAKE (NON−CIRCULAR FAILURE) 

WSEL = 4.6 FEET 

FS = 1.0 

FS = 1.7 

SEISMIC SLOPE STABILITY ANALYSIS 
REACH D2A − STA 231+75  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  CC 

3. SM 
FSliq = 1.4 
ϕ’ = 16° 

5. SM/SP 4. CL 2. CL 1. SC−SM 8. CL 6. CL 7. SP−SM 
3. SM 
FSliq = 0.9 
Sr/σvo’ = 0.075 

3. SM 
FSliq = 1.4 
ϕ’ = 16° 

5. SM/SP 4. CL 2. CL 1. SC−SM 8. CL 6. CL 7. SP−SM 

 

3. SM 
FSliq = 0.9 
Sr/σvo’ = 0.075 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−15−A 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

WATERSIDE LANDSIDE 

CROSS SECTION & MATERIAL PARAMETERS 
REACH D2B − STA 251+50  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    ZH  NS 

200−YEAR DWSEL = 19.2 FEET 

2. CL 
Kh = 8.11x10−6 cm/s = 0.023 ft/day 
Kv = 2.02x10−6 cm/s = 5.75x10−3 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 30°, c’ = 75 psf 
ϕ = 5°, c = 700 psf 
Su/ σv’ =  0.39 

3. SM 
Kh =  3.2x10−4 cm/s = 0.91 ft/day 
Kv = 8.0x10−5 cm/s = 0.23 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 30°, c’ = 0 psf 

1. SC−SM 
Kh = 9.87x10−5 cm/s = 0.28 ft/day 
Kv = 9.87x10−6 cm/s = 0.03 ft/day 
Kv/Kh = 0.1 
Unit Weight = 120 pcf 
ϕ’ = 33°, c’ = 0 psf 

4. CL 
Kh = 8.11x10−6 cm/s = 0.023 ft/day 
Kv = 2.02x10−6 cm/s = 5.75x10−3 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 30°, c’ = 125 psf 
ϕ = 5°, c = 700 psf 
Su/ σv’ =  0.67 

6. CL 
Kh = 8.11x10−6 cm/s = 0.023 

ft/d ay 
Kv = 2.02x10−6 cm/s = 5.75x10−3 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 30°, c’ = 0 psf 
ϕ = 5°, c = 700 psf 

5. SM/SP 
Kh =  0.015 cm/s = 45 ft/day 
Kv = 3.9x10−3 cm/s = 11.25 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 35°, c’ = 0 psf 

7. SP−SM 
Kh =  0.015 cm/s = 45 ft/day 
Kv = 3.9x10−3 cm/s = 11.25 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 35°, c’ = 0 psf 

Engineered Fill 
Kh =  9.9x10−5 cm/s = 0.28 ft/day 
Kv =  9.9x10−5 cm/s = 0.28 ft/day 
Kv/Kh = 1 
Unit Weight = 120 pcf 
ϕ’ = 30°, c’ = 0 psf 

Drainage Rock 
Kh =  0.99 cm/s = 2800 ft/day 
Kv = 0.99 cm/s = 2800 ft/day 
Kv/Kh = 1 
Unit Weight = 120 pcf 
ϕ’ = 30°, c’ = 0 psf 

Filter Sand 
Kh =  1.9x10−2 cm/s = 56 ft/day 
Kv = 1.9x10−2 cm/s = 56 ft/day 
Kv/Kh = 1 
Unit Weight = 120 pcf 
ϕ’ = 32°, c’ = 0 psf 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−15−B 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

1. SC−SM 2. CL 3. SM 4. CL 5. SM/SP Engineered Fill 
Drainage Rock 

6. CL 7. SP−SM 

NO THROUGH SEEPAGE DEFICIENCY 

DWSEL = 19.2 FEET 

iavg = 
9.8 − 7.5 

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−− 

7.5 − (−5.2) 

= 0.18 

 

 

GEOMETRY OF MODEL 

TOTAL HEAD CONTOURS − 200 YEAR 

SEEPAGE ANALYSIS 
REACH D2B − STA 251+50  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    ZR  NS 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−15−C 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

iavg = 
10.1 − 7.5 

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−− 

7.5 − (−5.2) 

= 0.20 

HTOL = 20.3 FEET 

1. SC−SM 2. CL 3. SM 4. CL 5. SM/SP 6. CL Engineered Fill 
Drainage Rock 

7. SP−SM 

 

 

GEOMETRY OF MODEL 

TOTAL HEAD CONTOURS − HTOL 

SEEPAGE ANALYSIS 
REACH D2B − STA 251+50  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    ZR  NS 



10/16/2015 1:31 PM 

C
O

PY
R

IG
H

T
 ©

 2
01

4 
B

Y
 E

N
G

E
O

 I
N

C
O

R
PO

R
A

T
E

D
, T

H
IS

 D
O

C
U

M
E

N
T

 M
A

Y
 N

O
T

 B
E

 R
E

PR
O

D
U

C
E

D
 I

N
 W

H
O

L
E

 O
R

 I
N

 P
A

R
T

 B
Y

 A
N

Y
 M

E
A

N
S 

W
H

A
T

SO
E

V
E

R
, N

O
R

 M
A

Y
 I

T
 B

E
 Q

U
E

T
E

D
 O

R
 E

X
C

E
R

PT
E

D
 W

IT
H

O
U

T
 T

H
E

 E
X

PR
E

SS
 W

R
IT

T
E

N
 C

O
N

SE
N

T
 O

F 
E

N
G

E
O

 I
N

C
O

R
PO

R
A

T
E

D
. 

 

 

PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−15−D 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

FS = 1.3 

Engineered Fill 
6. CL 5. SM/SP 4. CL 3. SM 2. CL 

Engineered Fill 6. CL 5. SM/SP 4. CL 3. SM 2. CL 1. SC−SM 

DWSEL = 19.2 FEET 

DRAWDOWN ELEV. = 13.5 FEET 

Drainage Rock 

DWSEL = 19.2 FEET 

1. SC−SM 

FS = 2.2 

Drainage Rock 

 

 

WATERSIDE  RAPID DRAWDOWN 

LANDSIDE STEADY STATE SEEPAGE − 200 YEAR 

STATIC SLOPE STABILITY ANALYSIS 
REACH D2B − STA 251+50  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    ZR  NS 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−15−E 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

FS = 2.2 

STATIC SLOPE STABILITY ANALYSIS 
REACH D2B − STA 251+50  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    ZR  NS 

LANDSIDE STEADY STATE SEEPAGE − HTOL 

HTOL = 20.3 FEET 

1. SC−SM 2. CL 3. SM 4. CL 5. SM/SP 6. CL 
Engineered Fill 
Drainage Rock 



10/16/2015 1:31 PM 

C
O

PY
R

IG
H

T
 ©

 2
01

4 
B

Y
 E

N
G

E
O

 I
N

C
O

R
PO

R
A

T
E

D
, T

H
IS

 D
O

C
U

M
E

N
T

 M
A

Y
 N

O
T

 B
E

 R
E

PR
O

D
U

C
E

D
 I

N
 W

H
O

L
E

 O
R

 I
N

 P
A

R
T

 B
Y

 A
N

Y
 M

E
A

N
S 

W
H

A
T

SO
E

V
E

R
, N

O
R

 M
A

Y
 I

T
 B

E
 Q

U
E

T
E

D
 O

R
 E

X
C

E
R

PT
E

D
 W

IT
H

O
U

T
 T

H
E

 E
X

PR
E

SS
 W

R
IT

T
E

N
 C

O
N

SE
N

T
 O

F 
E

N
G

E
O

 I
N

C
O

R
PO

R
A

T
E

D
. 

 

 

PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−15−F 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

FS = 1.0 

 

 

FS = 1.6 

WSEL = 4.8 FEET 

WATERSIDE  SEISMIC 

LANDSIDE SEISMIC 

0.10g 

0.10g 

WSEL = 4.8 FEET 

SEISMIC SLOPE STABILITY ANALYSIS 
REACH D2B − STA 251+50  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    ZR  NS 

Engineered Fill 
6. CL 5. SM/SP 4. CL 3. SM 2. CL 

Engineered Fill 6. CL 5. SM/SP 4. CL 3. SM 2. CL 1. SC−SM 
Drainage Rock 

1. SC−SM Drainage Rock 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−16−A 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

Filter Sand 
Kh = 2.0x10−2 cm/s = 56 ft/day 
Kv = 2.0x10−2 cm/s = 56 ft/day 
Kv/Kh = 1.0 
Unit Weight = 120 pcf 
ϕ’ = 35°, c’ = 0 psf 

WATERSIDE 

200−YEAR DWSEL = 19.4 FEET 

LANDSIDE 

` 

CROSS SECTION & MATERIAL PARAMETERS 
REACH D2B − STA 254+50  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    ZR  NS 

` 

4. CL 
Kh = 8.1x10−6 cm/s = 0.023 ft/day 
Kv = 2.0x10−6 cm/s = 0.0058 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 30°, c’ = 50 psf 
ϕ = 5°, c = 700 psf 

Su/σv’ = 0.49 

Drain Rock 
Kh = 9.9x10−1 cm/s = 2800 ft/day 
Kv = 9.9x10−1 cm/s = 2800 ft/day 
Kv/Kh = 1.0 
Unit Weight = 120 pcf 
ϕ’ = 35°, c’ = 0 psf 

6. CL 
Kh = 8.1x10−6 cm/s = 0.023 ft/day 
Kv = 2.0x10−6 cm/s = 0.0058 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 30°, c’ = 100 psf 
ϕ = 5°, c = 700 psf 

Su/σv’ = 0.49 

2. CL 
Kh = 8.1x10−6 cm/s = 0.023 ft/day 
Kv = 2.0x10−6 cm/s = 0.0058 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 30°, c’ = 50 psf 
ϕ = 5°, c = 700 psf 

Su/σv’ = 0.67 

1. SC−SM 
Kh = 9.9x10−5 cm/s = 0.28 ft/day 
Kv = 9.9x10−6 cm/s = 0.028 ft/day 
Kv/Kh = 0.1 
Unit Weight = 120 pcf 
ϕ’ = 35°, c’ = 0 psf 

3. SM 
Kh = 3.2x10−4 cm/s = 0.91 ft/day 
Kv = 8.0x10−5 cm/s = 0.23 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 35°, c’ = 0 psf 

5. SP−SM 
Kh = 1.6x10−2 cm/s = 45 ft/day 
Kv = 4.0x10−3 cm/s = 11 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 35°, c’ = 0 psf 

Engineered Fill 
Kh = 9.9x10−5 cm/s = 0.28 ft/day 
Kv = 4.9x10−5 cm/s = 0.14 ft/day 
Kv/Kh = 0.5 
Unit Weight = 120 pcf 
ϕ’ = 30°, c’ = 0 psf 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−16−B 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

NO THROUGH SEEPAGE DEFICIENCY 

1. SC−SM 

GEOMETRY OF MODEL 

TOTAL HEAD CONTOURS − 200 YEAR 

DWSEL = 19.4 FEET 

SEEPAGE ANALYSIS 
REACH D2B − STA 254+50  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    ZR  NS 

2. CL 3. SM 4. CL 5.SP−SM 6. CL 
Engineered Fill 
Drain Rock 

Filter Sand 
Engineered Fill 

iavg = 
17.2 − 15.5 

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−− 

15.5 − (−9.5) 

= 0.06 iavg = 
14.1 − 10.5 

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−− 

10.5 − 0 

= 0.34  
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−16−C 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

GEOMETRY OF MODEL 

TOTAL HEAD CONTOURS − HTOL 

HTOL = 20.5 FEET 

SEEPAGE ANALYSIS 
REACH D2B − STA 254+50  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    ZR  NS 

iavg = 
18.1 − 16 

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−− 

16 − (−9) 

= 0.10  

1. SC−SM 2. CL 3. SM 4. CL 5.SP−SM 6. CL 
Engineered Fill 
Drain Rock 

Filter Sand 
Engineered Fill 

iavg = 
14.1 − 11 

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−− 

11 − 0 

= 0.37  
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−16−D 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

FS = 1.2 

DWSEL = 19.4 FEET 

WATERSIDE  RAPID DRAWDOWN 

LANDSIDE STEADY STATE SEEPAGE − 200 YEAR 

DWSEL = 19.4 FEET 

DRAWDOWN ELEV. = 13.6 FEET 

STATIC SLOPE STABILITY ANALYSIS 
REACH D2B − STA 254+50  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    ZR  NS 

1. SC−SM 2. CL 3. SM 4. CL 5.SP−SM 6. CL 
Engineered Fill 
Drain Rock 

Filter Sand 
Engineered Fill 

 

 

 

 

 

 

 

 

 
 

1. SC−SM 2. CL 3. SM 4. CL 5.SP−SM 6. CL 
Engineered Fill 
Drain Rock 

Filter Sand 

FS = 2.2 
Engineered Fill 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−16−E 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

FS = 2.1 

HTOL = 20.5 FEET 

STATIC SLOPE STABILITY ANALYSIS 
REACH D2B − STA 254+50  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    ZR  NS 

LANDSIDE STEADY STATE SEEPAGE − HTOL 

1. SC−SM 2. CL 3. SM 4. CL 5.SP−SM 6. CL 
Engineered Fill 
Drain Rock 

Filter Sand 
Engineered Fill 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−16−F 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

FS = 1.1 

FS = 1.6 

WSEL = 4.9 FEET 

WATERSIDE  SEISMIC 

LANDSIDE SEISMIC 

0.10g 

0.10g 

WSEL = 4.9 FEET 

SEISMIC SLOPE STABILITY ANALYSIS 
REACH D2B − STA 254+50  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    ZR  NS 

1. SC−SM 2. CL 3. SM 4. CL 5.SP−SM 6. CL 
Engineered Fill 
Drain Rock 

Filter Sand 
Engineered Fill 

 

 

 

 

 

 
 

 
 

1. SC−SM 2. CL 3. SM 4. CL 5.SP−SM 6. CL 
Engineered Fill 
Drain Rock 

Filter Sand 
Engineered Fill 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−17−A 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

WATERSIDE 

200−YEAR DWSEL = 19.5 FEET 

LANDSIDE 

CROSS SECTION & MATERIAL PARAMETERS 
REACH D2C − STA 259+00  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    ZR  AL 

7. CL 
Kh = 8.1x10−6 cm/s = 0.023 ft/day 
Kv = 2.0x10−6 cm/s = 0.0058 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 30°, c’ =150 psf 
ϕ = 5°, c = 700 psf 

Su/σv’ = 0.58 

2. CL 
Kh = 8.1x10−6 cm/s = 0.023 ft/day 
Kv = 2.0x10−6 cm/s = 0.0058 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 30°, c’ =100 psf 
ϕ = 5°, c = 700 psf 

Su/σv’ = 0.58 

1. SM 
Kh = 2.0x10−3 cm/s = 5.7 ft/day 
Kv = 5.0x10−4 cm/s = 1.4 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 0°, c’ = 35 psf. 

4. CL 
Kh = 8.1x10−6 cm/s = 0.023 ft/day 
Kv = 2.0x10−6 cm/s = 0.0058 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 30°, c’ =150 psf 
ϕ = 5°, c = 700 psf 

Su/σv’ = 0.67 

3. SM 
Kh = 8.1x10−4 cm/s = 2.3 ft/day 
Kv = 2.0x10−4 cm/s = 0.58 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 35°, c’ = 0 psf 

5. SP−SM 
Kh = 0.016 cm/s = 45 ft/day 
Kv = 4.0x10−3 cm/s = 11 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 32°, c’ = 0 psf. 

6. SP 
Kh = 2.0x10−2 cm/s = 56 ft/day 
Kv = 2.0x10−2 cm/s = 56 ft/day 
Kv/Kh = 1 
Unit Weight = 120 pcf 
ϕ’ = 35°, c’ = 0 psf. 

8. SP 
Kh = 2.0x10−2 cm/s = 56 ft/day 
Kv = 2.0x10−2 cm/s = 56 ft/day 
Kv/Kh = 1 
Unit Weight = 120 pcf 
ϕ’ = 35°, c’ = 0 psf. 

9. SM 
Kh = 8.1x10−4 cm/s = 2.3 ft/day 
Kv = 2.0x10−4 cm/s = 0.58 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 35°, c’ = 0 psf. 

10. SM 
Kh = 8.1x10−4 cm/s = 2.3 ft/day 
Kv = 2.0x10−4 cm/s = 0.58 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 35°, c’ = 120 psf. 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−17−B 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

BREAK OUT POINT 3.7 FEET ABOVE TOE 

1. SM 

GEOMETRY OF MODEL 

TOTAL HEAD CONTOURS − 200 YEAR 

DWSEL = 19.5 FEET 

iavg = 
15.0 − 9.4 

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−− 

9.4 − (−1.0) 

= 0.54 

SEEPAGE ANALYSIS 
REACH D2C − STA 259+00  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    ZR  NS 

2. CL 3. SM 4. CL 5. SP−SM 7. CL 8. SP 9. SM 6. SP 10. SM 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−17−C 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

1. SM 2. CL 3. SM 4. CL 5. SP−SM 7. CL 8. SP 9. SM 6. SP 10. SM 

 

 

GEOMETRY OF MODEL 

TOTAL HEAD CONTOURS − HTOL 

HTOL = 20.7 FEET 

SEEPAGE ANALYSIS 
REACH D2C − STA 259+00  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    ZR  NS 

iavg = 
15.8 − 9.4 

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−− 

9.4 − (−1.0) 

= 0.61 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−17−D 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

FS = 1.3 

 

 

FS = 1.9 

DWSEL = 19.5 FEET 

WATERSIDE  RAPID DRAWDOWN 

DWSEL = 19.5 FEET 

DRAWDOWN ELEV. = 13.6 FEET 

STATIC SLOPE STABILITY ANALYSIS 
REACH D2C − STA 259+00  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    ZR  NS 

1. SM 2. CL 3. SM 4. CL 7. CL 5. SP−SM 6. SP 

1. SM 2. CL 3. SM 4. CL 7. CL 5. SP−SM 

LANDSIDE STEADY STATE SEEPAGE − 200 YEAR 
6. SP 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−17−E 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

FS = 1.3 

HTOL = 20.7 FEET 

STATIC SLOPE STABILITY ANALYSIS 
REACH D2C − STA 259+00  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    ZR  NS 

LANDSIDE STEADY STATE SEEPAGE − HTOL 
1. SM 2. CL 3. SM 4. CL 7. CL 5. SP−SM 6. SP 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−17−F 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

FS = 1.2 

FS = 1.4 

WSEL = 5.0 FEET 

WATERSIDE  SEISMIC 

LANDSIDE SEISMIC 

0.10g 

0.10g 

WSEL = 5.0 FEET 

SEISMIC SLOPE STABILITY ANALYSIS 
REACH D2C − STA 259+00  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    ZR  NS 

1. SM 2. CL 3. SM 4. CL 7. CL 5. SP−SM 6. SP 

1. SM 2. CL 3. SM 4. CL 7. CL 5. SP−SM 6. SP 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−17−G 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

WSEL = 5.0 FEET 

WATERSIDE POST EARTHQUAKE 

LANDSIDE POST EARTHQUAKE  

WSEL = 5.0 FEET 

FS = 1.5 

FS = 1.7 

SEISMIC SLOPE STABILITY ANALYSIS 
REACH D2C − STA 259+00  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  CC 

3. SM 
FSliq = 1.1 
ϕ’ = 19° 

1. SM 2. CL 4. CL 7. CL 5. SP−SM 6. SP 

3. SM 
FSliq = 1.1 
ϕ’ = 19° 

1. SM 2. CL 4. CL 7. CL 5. SP−SM 6. SP 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−17−H 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

WSEL = 5.0 FEET 

WATERSIDE POST EARTHQUAKE (NON−CIRCULAR FA

LANDSIDE POST EARTHQUAKE (NON−CIRCULAR FAILURE) 

WSEL = 5.0 FEET 

FS = 1.0 

FS = 2.4 

SEISMIC SLOPE STABILITY ANALYSIS 
REACH D2C − STA 259+00  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  CC 

3. SM 
FSliq = 1.1 
ϕ’ = 19° 

1. SM 2. CL 4. CL 7. CL 5. SP−SM 6. SP 

3. SM 
FSliq = 1.1 
ϕ’ = 19° 

1. SM 2. CL 4. CL 7. CL 5. SP−SM 6. SP 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−18−A 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

WATERSIDE LANDSIDE 

CROSS SECTION & MATERIAL PARAMETERS 
REACH E1A − STA 281+41 WITH BERM 

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    ZH  NS 

200−YEAR DWSEL = 20.1FEET 

2. SC/SM/SP 
Kh = 3.5x10−4 cm/s = 1.0 ft/day 
Kv = 8.8x10−5 cm/s = 0.25 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 32°, c’ = 0 psf 

1. SM 
Kh =  8.1x10−4 cm/s = 2.3 ft/day 
Kv = 2.0x10−4 cm/s = 0.58 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 33°, c’ = 0 psf 

7. SM/SP 
Kh =  2.0x10−2 cm/s = 57 ft/day 
Kv = 2.0x10−2 cm/s = 57 ft/day 
Kv/Kh = 1 
Unit Weight = 120 pcf 
ϕ’ = 35°, c’ = 0 psf 

8. SP−SM 
Kh =  1.5x10−2 cm/s = 45 ft/day 
Kv = 3.9x10−3 cm/s = 11 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 35°, c’ = 0 psf 

3. SM 
Kh =  3.2x10−4 cm/s = 0.91 ft/day 
Kv = 8.0x10−5 cm/s = 0.23 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 33°, c’ = 0 psf 

4. CL 
Kh = 8.1x10−6 cm/s = 0.023 ft/day 
Kv = 2.0x10−6 cm/s = 0.0058 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 30°, c’ = 125 psf 
ϕ = 5°, c = 700 psf 
Su/ σv’ =  0.67 

6. CL 
Kh = 8.1x10−6 cm/s = 0.023 ft/day 
Kv = 2.0x10−6 cm/s = 0.0058 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 30°, c’ = 75 psf 
ϕ = 5°, c = 700 psf 
Su/ σv’ =  0.58 

9. SM/SP 
Kh =  3.8x10−5 cm/s = 0.11 ft/day 
Kv = 9.7x10−6 cm/s = 0.028 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 32°, c’ = 0 psf 

5. SM 
Kh = 3.8x10−4 cm/s = 1.1 ft/day 
Kv = 9.7x10−5  cm/s = 0.28 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 34°, c’ = 0 psf 

Engineered Fill 
Kh = 2.0x10−5 cm/s = 0.057 ft/day 
Kv = 1.0x10−5 cm/s = 0.023 ft/day 
Kv/Kh = 0.5 
Unit Weight = 120 pcf 
ϕ’ = 30°, c’ = 0 psf 
ϕ = 0°, c = 0 psf 

Drainage Rock 
Kh =  9.9x10−2 cm/s = 280 ft/day 
Kv = 9.9x10−2 cm/s = 280 ft/day 
Kv/Kh = 1 
Unit Weight = 120 pcf 
ϕ’ = 35°, c’ = 0 psf 

Filter Sand 
Kh = 2.0x10−2 cm/s = 56 ft/day 
Kv = 2.0x10−2 cm/s = 56 ft/day 
Kv/Kh = 1.0 
Unit Weight = 120 pcf 
ϕ’ = 35°, c’ = 0 psf 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−18−B 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

Engineered Fill 

5. SM 4. CL 3. SM 2. SC/SM/SP 1. SM 7. SP 6. CL 8. SP−SM Drainage Rock 
Filter Sand 

9. SC 

NO THROUGH SEEPAGE DEFICIENCY 

DWSEL = 20.1 FEET 

iavg = 

10.5 − 9.7 
−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−− 

9.7− (−8.1) 
= 0.05 (0.06)3D iavg = 

9.1 − 8.4 
−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−− 

8.4 − 3.1 
= 0.13 (0.16)3D 

 

 

GEOMETRY OF MODEL 

TOTAL HEAD CONTOURS − 200 YEAR 

SEEPAGE ANALYSIS 
REACH E1A − STA 281+41 WITH BERM 

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    ZR  NS 

Note: 3D seepage effects are accounted for. 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−18−C 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

5. SM 4. CL 3. SM 2. SC/SM/SP 1. SM 7. SP 6. CL 8. SP−SM 9. SC 

HTOL = 21.2 FEET 

iavg = 

10.6 − 9.7 
−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−− 

9.7− (−8.1) 
= 0.06 (0.07)3D iavg = 

9.1 − 8.4 
−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−− 

8.4 − 3.1 
= 0.14 (0.16)3D 

 

 

GEOMETRY OF MODEL 

TOTAL HEAD CONTOURS − HTOL 

SEEPAGE ANALYSIS 
REACH E1A − STA 281+41 WITH BERM 

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    ZR  NS 

Note: 3D seepage effects are accounted for. 

Engineered Fill 

Drainage Rock 
Filter Sand 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−18−D 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

FS = 2.3 

STATIC SLOPE STABILITY ANALYSIS 
REACH E1A − STA 281+41 WITH BERM 

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    ZR  NS 

LANDSIDE STEADY STATE SEEPAGE − 200 YR 

HTOL = 21.2 FEET 

5. SM 4. CL 3. SM 2. SC/SM/SP 1. SM 7. SP 6. CL 8. SP−SM 9. SC Engineered Fill 

Drainage Rock 
Filter Sand 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−18−E 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

FS = 1.2 

WATERSIDE  RAPID DRAWDOWN 

WATERSIDE  RAPID DRAWDOWN 

STATIC SLOPE STABILITY ANALYSIS 
REACH E1A − STA 281+41 WITH BERM 

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    ZR  NS 

DWSEL = 20.1 FEET 

DWSEL = 20.1 FEET 

DRAWDOWN ELEV = 14 FEET 

5. SM 4. CL 3. SM 2. SC/SM/SP 1. SM 7. SP 6. CL 8. SP−SM 9. SC 

5. SM 4. CL 3. SM 2. SC/SM/SP 1. SM 7. SP 6. CL 8. SP−SM 9. SC 

Engineered Fill 

Drainage Rock 
Filter Sand 

Engineered Fill 

Drainage Rock 
Filter Sand 

FS = 1.1 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−18−F 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

FS = 2.2 

STATIC SLOPE STABILITY ANALYSIS 
REACH E1A − STA 281+41 WITH BERM 

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    ZR  NS 

LANDSIDE STEADY STATE SEEPAGE − HTOL 

HTOL = 21.2 FEET 

5. SM 4. CL 3. SM 2. SC/SM/SP 1. SM 7. SP 6. CL 8. SP−SM 9. SC Engineered Fill 

Drainage Rock 
Filter Sand 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−18−G 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

FS = 1.1 

FS = 1.7 

WSEL = 5.2 FEET 

WATERSIDE  SEISMIC 

LANDSIDE SEISMIC 

0.10g 

0.10g 

WSEL = 5.2 FEET 

SEISMIC SLOPE STABILITY ANALYSIS 
REACH E1A − STA 281+41 WITH BERM 

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    ZR  NS 

5. SM 4. CL 3. SM 2. SC/SM/SP 1. SM 7. SP 6. CL 8. SP−SM 9. SC 

5. SM 4. CL 3. SM 2. SC/SM/SP 1. SM 7. SP 6. CL 8. SP−SM 9. SC 

Engineered Fill 

Drainage Rock 
Filter Sand 

Engineered Fill 

Drainage Rock 
Filter Sand 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−19−A 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

200−YEAR DWSEL = 20.1 FEET 

WATERSIDE LANDSIDE 

CROSS SECTION & MATERIAL PARAMETERS 
REACH E1B− STA 281+41 WITHOUT BERM 

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    ZR  JB 

1. SM 
Kh =  8.1x10−4 cm/s = 2.3 ft/day 
Kv = 2.0x10−4 cm/s = 0.58 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 33°, c’ = 0 psf 

4. CL 
Kh = 8.1x10−6 cm/s = 0.023 ft/day 
Kv = 2.0x10−6 cm/s = 0.0058 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 30°, c’ = 125 psf 
ϕ = 5°, c = 700 psf 
Su/ σv’ =  0.67 

5. SM 
Kh = 3.8x10−4 cm/s = 1.1 ft/day 
Kv = 9.7x10−5  cm/s = 0.28 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 34°, c’ = 0 psf 

3. SM 
Kh =  3.2x10−4 cm/s = 0.91 ft/day 
Kv = 8.0x10−5 cm/s = 0.23 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 33°, c’ = 0 psf 

6. CL 
Kh = 8.1x10−6 cm/s = 0.023 ft/day 
Kv = 2.0x10−6 cm/s = 0.0057 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 30°, c’ = 75 psf 
ϕ = 5°, c = 700 psf 
Su/ σv’ =  0.58 

2. SC/SM/SP 
Kh = 3.5x10−4 cm/s = 1.0 ft/day 
Kv = 8.8x10−5 cm/s = 0.25 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 32°, c’ = 0 psf 

7. SM/SP 
Kh =  2.0x10−2 cm/s = 57 ft/day 
Kv = 2.0x10−2 cm/s = 57 ft/day 
Kv/Kh = 1 
Unit Weight = 120 pcf 
ϕ’ = 35°, c’ = 0 psf 

8. SP−SM 
Kh =  1.6x10−3 cm/s = 45 ft/day 
Kv = 3.9x10−3 cm/s = 11 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 35°, c’ = 0 psf 

9. SM/SP 
Kh = 3.8x10−5 cm/s = 0.11 ft/day 
Kv = 9.7x10−6 cm/s = 0.028 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 32°, c’ = 0 psf 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−19−B 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

BREAKOUT POINT 2.0 FEET ABOVE TOE 

GEOMETRY OF MODEL 

TOTAL HEAD CONTOURS − 200 YEAR 

DWSEL = 20.1 FEET 

SEEPAGE ANALYSIS 
REACH E1B− STA 281+41 WITHOUT BERM 

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  NS 

iavg = 
11.6− 11.0 

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−− 

11.0 − 7.53 

= 0.18 

5. SM 4. CL 3. SM 2. SC/SM/SP 1. SM 7. SP 6. CL 8. SP−SM 9. SC 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−19−C 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

GEOMETRY OF MODEL 

TOTAL HEAD CONTOURS − HTOL 

SEEPAGE ANALYSIS 
REACH E1B− STA 281+41 WITHOUT BERM 

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  NS 

iavg = 
11.7− 11.0 

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−− 

11.0 − 7.5 

= 0.20 

5. SM 4. CL 3. SM 2. SC/SM/SP 1. SM 7. SP 6. CL 8. SP−SM 9. SC 

HTOL = 21.2 FEET 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−19−D 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

HTOL = 21.2  FEET 

STATIC SLOPE STABILITY ANALYSIS 
REACH E1B− STA 281+41 WITHOUT BERM 

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  NS 

LANDSIDE STEADY STATE SEEPAGE − 200 YR 

FS = 1.5 
5. SM 4. CL 3. SM 2. SC/SM/SP 1. SM 7. SP 6. CL 8. SP−SM 9. SC 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−19−E 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

DWSEL = 20.1 FEET 

WATERSIDE  RAPID DRAWDOWN 

FS = 1.2 

DRAWDOWN ELEV. = 14 FEET 

WATERSIDE  RAPID DRAWDOWN 

STATIC SLOPE STABILITY ANALYSIS 
REACH E1B− STA 281+41 WITHOUT BERM 

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  NS 

5. SM 4. CL 3. SM 2. SC/SM/SP 1. SM 7. SP 6. CL 8. SP−SM 9. SC 

DWSEL = 20.1 FEET 

FS = 1.1 

DRAWDOWN ELEV. = 14 FEET 

5. SM 4. CL 3. SM 2. SC/SM/SP 1. SM 7. SP 6. CL 8. SP−SM 9. SC 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−19−F 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

HTOL = 21.2  FEET 

STATIC SLOPE STABILITY ANALYSIS 
REACH E1B− STA 281+41 WITHOUT BERM 

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  NS 

LANDSIDE STEADY STATE SEEPAGE − HTOL 

FS = 1.4 
5. SM 4. CL 3. SM 2. SC/SM/SP 1. SM 7. SP 6. CL 8. SP−SM 9. SC 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−19−G 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

WSEL = 5.2 FEET 

FS = 1.1 

FS = 1.4 

WATERSIDE  SEISMIC 

LANDSIDE SEISMIC 

0.10g 

0.10g 

SEISMIC SLOPE STABILITY ANALYSIS 
REACH E1B− STA 281+41 WITHOUT BERM 

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  NS 

WSEL = 5.2 FEET 

5. SM 4. CL 3. SM 2. SC/SM/SP 1. SM 7. SP 6. CL 8. SP−SM 9. SC 

5. SM 4. CL 3. SM 2. SC/SM/SP 1. SM 7. SP 6. CL 8. SP−SM 9. SC 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−19−H 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

LANDSIDE POST EARTHQUAKE  

 

 

WSEL = 5.2 FEET 

WATERSIDE POST EARTHQUAKE 

WSEL = 5.2 FEET 

FS = 1.3 

FS = 1.9 

SEISMIC SLOPE STABILITY ANALYSIS 
REACH E1B− STA 281+41 WITHOUT BERM 

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  CC 

7. SM 
FSliq = 1.4 
ϕ’ = 19° 

4. CL 3. SM 2. SC/SM/SP 1. SM 

6. CL 

8. SP−SM 

9. SC 

4. CL 3. SM 2. SC/SM/SP 1. SM 6. CL 8. SP−SM 9. SC 

5. SM 
FSliq = 1.4 
ϕ’ = 19° 

7. SM 
FSliq = 1.4 
ϕ’ = 19° 

5. SM 
FSliq = 1.4 
ϕ’ = 19° 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−19−I 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

WSEL = 5.2 FEET 

WATERSIDE POST EARTHQUAKE 

LANDSIDE POST EARTHQUAKE  

WSEL = 5.2 FEET 

FS = 1.2 

FS = 3.0 

SEISMIC SLOPE STABILITY ANALYSIS 
REACH E1B− STA 281+41 WITHOUT BERM 

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  CC 

7. SM 
FSliq = 1.4 
ϕ’ = 19° 

4. CL 3. SM 2. SC/SM/SP 1. SM 

6. CL 

8. SP−SM 

9. SC 

4. CL 3. SM 2. SC/SM/SP 1. SM 6. CL 8. SP−SM 9. SC 

5. SM 
FSliq = 1.4 
ϕ’ = 19° 

7. SM 
FSliq = 1.4 
ϕ’ = 19° 

5. SM 
FSliq = 1.4 
ϕ’ = 19° 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−20−A 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

WATERSIDE LANDSIDE 

CROSS SECTION & MATERIAL PARAMETERS 
REACH E2 − STA 301+07  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    ZH  NS 

200−YEAR DWSEL = 20.4 FEET 

5. CL 
Kh = 8.1x10−6 cm/s = 0.023 ft/day 
Kv = 2.0x10−6 cm/s = 0.0058 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 30°, c’ = 0 psf 
ϕ = 5°, c = 700 psf 
Su/ σv’ =  0.39 

9. CL 
Kh = 8.1x10−6 cm/s = 0.023 ft/day 
Kv = 2.0x10−6 cm/s = 0.0058 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 30°, c’ = 0 psf 
ϕ = 5°, c = 700 psf 
Su/ σv’ =  0.67 

1. SP 
Kh = 2.0x10−2 cm/s = 57 ft/day 
Kv = 2.0x10−2 cm/s = 57 ft/day 
Kv/Kh = 1 
Unit Weight = 120 pcf 
ϕ’ = 35°, c’ = 0 psf 

2. CL 
Kh = 6.0 x10−5 cm/s = 0.17 ft/day 
Kv = 3.0x10−5 cm/s = 0.09 ft/day 
Kv/Kh = 0.5 
Unit Weight = 120 pcf 
ϕ’ = 30°, c’ = 75 psf 
ϕ = 5°, c = 700 psf 
Su/ σv’ =  0.67 

8. SP 
Kh = 2.0x10−2 cm/s = 57 ft/day 
Kv = 2.0x10−2 cm/s = 57 ft/day 
Kv/Kh = 1 
Unit Weight = 120 pcf 
ϕ’ = 35°, c’ = 0 psf 

3. SM 
Kh = 8.1x10−4 cm/s = 2.3 ft/day 
Kv = 2.0x10−4  cm/s = 0.58 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 33°, c’ = 0 psf 

Filter Sand 
Kh = 2.0x10−2 cm/s = 57 ft/day 
Kv = 2.0x10−2 cm/s = 57 ft/day 
Kv/Kh = 1 
Unit Weight = 120 pcf 
ϕ’ = 35°, c’ = 0 psf 

7. CL 
Kh = 8.1x10−6 cm/s = 0.023 ft/day 
Kv = 2.0x10−6 cm/s = 0.0058 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 30°, c’ = 150 psf 
ϕ = 5°, c = 700 psf 
Su/ σv’ =  0.67 

Engineered Fill 
Kh = 2.0x10−5 cm/s = 0.057 ft/day 
Kv = 1.0x10−5 cm/s = 0.029 ft/day 
Kv/Kh = 0.50 
Unit Weight = 120 pcf 
ϕ’ = 30°, c’ = 0 psf 

4. SP−SM 
Kh = 1.6x10−2 cm/s = 45 ft/day 
Kv = 3.9x10−3  cm/s = 11 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 35°, c’ = 0 psf 

6. SP−SM 
Kh = 1.6x10−2 cm/s = 45 ft/day 
Kv = 3.9x10−3  cm/s = 11 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 35°, c’ = 0 psf 

Drainage Rock 
Kh = 9.9x10−2 cm/s = 280 ft/day 
Kv = 9.9x10−2 cm/s = 280 ft/day 
Kv/Kh = 1 
Unit Weight = 120 pcf 
ϕ’ = 35°, c’ = 0 psf 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−20−B 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

GEOMETRY OF MODEL 

TOTAL HEAD CONTOURS − 200 YEAR 

SEEPAGE ANALYSIS 
REACH E2 − STA 301+07  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    ZR  NS 

Note: 3D seepage effects are accounted for. 

NO THROUGH SEEPAGE DEFICIENCY 

9. CL 

DWSEL = 20.4FEET 

iavg = 
18.4 − 9.9 

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−− 

9.9 − (−8.3) 

= 0.47 (0.58)3D 

8. SP 7. CL 4. SP−SM 3. SM 2. CL 1. SP 6. SP−SM 

Engineered Fill 
Drainage Rock 5. CL 

Filter Sand 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−20−C 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

GEOMETRY OF MODEL 

TOTAL HEAD CONTOURS − HTOL 

SEEPAGE ANALYSIS 
REACH E2 − STA 301+07  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    ZR  NS 

Note: 3D seepage effects are accounted for. 

HTOL = 21.5 FEET 

9. CL 8. SP 7. CL 4. SP−SM 3. SM 2. CL 1. SP 6. SP−SM 5. CL 

iavg = 
19.3 − 9.9 

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−− 

9.9 − (−8.3) 

= 0.52 (0.65)3D 

Engineered Fill 
Drainage Rock 

Filter Sand 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−20−D 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

WATERSIDE  RAPID DRAWDOWN 

LANDSIDE STEADY STATE SEEPAGE − 200 YEAR 

STATIC SLOPE STABILITY ANALYSIS 
REACH E2 − STA 301+07  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    ZR  NS 

FS = 2.1 

DWSEL = 20.4 FEET 

DWSEL = 20.4 FEET 

DRAWDOWN ELEV. = 14 FEET 

FS = 2.1 

4. SP−SM 3. SM 2. CL 1. SP 6. SP−SM 5. CL 

4. SP−SM 3. SM 2. CL 1. SP 6. SP−SM 5. CL 

Engineered Fill 
Drainage Rock 

Engineered Fill 
Drainage Rock 

Filter Sand 

Filter Sand 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−20−E 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

STATIC SLOPE STABILITY ANALYSIS 
REACH E2 − STA 301+07  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    ZR  NS 

LANDSIDE STEADY STATE SEEPAGE − HTOL 

HTOL = 21.5 FEET 

FS = 2.1 
4. SP−SM 3. SM 2. CL 1. SP 6. SP−SM 5. CL 

Engineered Fill 
Drainage Rock 

Filter Sand 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−20−F 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

FS = 1.1 

FS = 1.5 

WATERSIDE  SEISMIC 

LANDSIDE SEISMIC 

0.10g 

0.10g 

SEISMIC SLOPE STABILITY ANALYSIS 
REACH E2 − STA 301+07  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    ZR  NB 

4. SP−SM 3. SM 2. CL 1. SP 6. SP−SM 5. CL 

4. SP−SM 3. SM 2. CL 1. SP 6. SP−SM 5. CL 

Engineered Fill 
Drainage Rock 

Engineered Fill 
Drainage Rock 

Filter Sand 

WSEL = 5.2 FEET 

WSEL = 5.2 FEET 

Filter Sand 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−20−G 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

WSEL = 5.2 FEET 

WATERSIDE POST EARTHQUAKE 

LANDSIDE POST EARTHQUAKE  

WSEL = 5.2 FEET 

FS = 1.3 

FS = 2.1 

SEISMIC SLOPE STABILITY ANALYSIS 
REACH E2 − STA 301+07  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  NB 

3. SM 2. CL 1. SP 
6. SP−SM 5. CL Engineered Fill 

Drainage Rock 
Filter Sand 

4. SP−SM 
FSliq = 1.3 
ϕ’ = 19° 

3. SM 2. CL 1. SP 
6. SP−SM 5. CL Engineered Fill Drainage Rock Filter Sand 4. SP−SM 

FSliq = 1.3 
ϕ’ = 19° 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−20−H 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

WSEL = 5.2 FEET 

WATERSIDE POST EARTHQUAKE (NON−CIRCULAR FAILURE) 

LANDSIDE POST EARTHQUAKE (NON−CIRCULAR FAILURE) 

WSEL = 5.2 FEET 

FS = 1.7 

FS = 3.4 

SEISMIC SLOPE STABILITY ANALYSIS 
REACH E2 − STA 301+07  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  NB 

3. SM 2. CL 1. SP 
6. SP−SM 5. CL Engineered Fill 

Drainage Rock 

Filter Sand 
4. SP−SM 
FSliq = 1.3 
ϕ’ = 19° 

 

 

3. SM 2. CL 1. SP 
6. SP−SM 5. CL 

Engineered Fill Drainage Rock Filter Sand 
4. SP−SM 
FSliq = 1.3 
ϕ’ = 19° 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−21−A 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

WATERSIDE LANDSIDE 

CROSS SECTION & MATERIAL PARAMETERS 
REACH F1A − STA 311+00  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  NS 

11. CL 
Kh = 2.1x10−5 cm/s = 0.056 ft/day 
Kv = 1.1x10−5 cm/s = 0.028 ft/day 
Kv/Kh = 0.5 
Unit Weight = 120 pcf 
ϕ’ = 30°, c’ = 150 psf 
ϕ = 5°, c = 700 psf 

Su/σv’ = 0.67 

1, CL 
Kh = 8.1x10−6 cm/s = 0.023 ft/day 
Kv = 2.0x10−6 cm/s = 0.0058 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 30°, c’ = 50 psf 
ϕ = 5°, c = 700 psf 

Su/σv’ = 0.67 

2. SM 
Kh = 2.0x10−4 cm/s = 0.56 ft/day 
Kv = 5.0x10−5 cm/s = 0.14 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 35°, c’ = 0 psf 

5. CL 
Kh = 8.1x10−6 cm/s = 0.023 ft/day 
Kv = 2.0x10−6 cm/s = 0.0058 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 30°, c’ = 125 psf 
ϕ = 5°, c = 700 psf 

Su/σv’ = 0.67 

6. SM 
Kh = 9.9x10−5 cm/s = 0.28 ft/day 
Kv = 2.5x10−5 cm/s = 0.07 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 35°, c’ = 0 psf 

4. SM 
Kh = 9.9x10−4 cm/s = 2.8 ft/day 
Kv = 2.5x10−4 cm/s = 0.7 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 32°, c’ = 0 psf 

3. CL 
Kh = 8.1x10−6 cm/s = 0.023 ft/day 
Kv = 2.0x10−6 cm/s = 0.0058 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 30°, c’ = 100 psf 
ϕ = 5°, c = 700 psf 

Su/σv’ = 0.67 

8. SM 
Kh = 3.9x10−4 cm/s = 1.1 ft/day 
Kv = 1.0x10−4 cm/s = 0.25 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 35°, c’ = 0 psf 

9. CL 
Kh = 8.1x10−6 cm/s = 0.023 ft/day 
Kv = 2.0x10−6 cm/s = 0.0058 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 30°, c’ = 150 psf 
ϕ = 5°, c = 700 psf 

Su/σv’ = 0.67 

Engineered Fill 
Kh = 9.9x10−5 cm/s = 0.28 ft/day 
Kv = 2.5x10−5 cm/s = 0.07 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 30°, c’ = 0 psf 

7. CL 
Kh = 8.1x10−6 cm/s = 0.023 ft/day 
Kv = 2.0x10−6 cm/s = 0.0058 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 30°, c’ = 150 psf 
ϕ = 5°, c = 700 psf 

Su/σv’ = 0.67 

200−YEAR DWSEL = 20.7 FEET 

Filter Sand 
Kh = 2x10−2 cm/s = 56 ft/day 
Kv =2x10−2 cm/s = 56 ft/day 
Kv/Kh = 1 
Unit Weight = 120 pcf 
ϕ’ = 35°, c’ = 0 psf 

Drain Rock 
Kh = 0.99 cm/s = 2,800 ft/day 
Kv =0.99 cm/s = 2,800 ft/day 
Kv/Kh = 1 
Unit Weight = 120 pcf 
ϕ’ = 35°, c’ = 0 psf 

12. SP−SM 
Kh = 1.6x10−2 cm/s = 45 ft/day 
Kv = 4.0x10−3 cm/s = 11 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 35°, c’ = 0 psf 

10. SP 
Kh = 2.0x10−2 cm/s = 57 ft/day 
Kv = 2.0x10−2 cm/s = 57 ft/day 
Kv/Kh = 1 
Unit Weight = 120 pcf 
ϕ’ = 35°, c’ = 0 psf 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−21−B 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

GEOMETRY OF MODEL 

NO THROUGH SEEPAGE DEFICIENCY 

6. SM 

TOTAL HEAD CONTOURS − 200 YEAR 

DWSEL = 20.7 FEET 

iavg = 
8.9 − 8.5 

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−− 

8.5 − 3.6 

= 0.08  

SEEPAGE ANALYSIS 
REACH F1A − STA 311+00  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  NS 

5. CL 4. SM 3. CL 2. SM 1. CL 
Engineered 

Fill 
Drain 
Rock 

Filter  
Sand 

7. CL 8. SM 9. CL 10. SP 11. CL 12. SP−SM 



10/16/2015 1:43 PM 

C
O

PY
R

IG
H

T
 ©

 2
01

4 
B

Y
 E

N
G

E
O

 I
N

C
O

R
PO

R
A

T
E

D
, T

H
IS

 D
O

C
U

M
E

N
T

 M
A

Y
 N

O
T

 B
E

 R
E

PR
O

D
U

C
E

D
 I

N
 W

H
O

L
E

 O
R

 I
N

 P
A

R
T

 B
Y

 A
N

Y
 M

E
A

N
S 

W
H

A
T

SO
E

V
E

R
, N

O
R

 M
A

Y
 I

T
 B

E
 Q

U
E

T
E

D
 O

R
 E

X
C

E
R

PT
E

D
 W

IT
H

O
U

T
 T

H
E

 E
X

PR
E

SS
 W

R
IT

T
E

N
 C

O
N

SE
N

T
 O

F 
E

N
G

E
O

 I
N

C
O

R
PO

R
A

T
E

D
. 

 

 

PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−21−C 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

GEOMETRY OF MODEL 

TOTAL HEAD CONTOURS − HTOL 

HTOL = 21.9 FEET 

SEEPAGE ANALYSIS 
REACH F1A − STA 311+00  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  NS 

iavg = 
9.0 − 8.5 

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−− 

8.5 − 3.6 

= 0.1  

6. SM 5. CL 4. SM 3. CL 2. SM 1. CL 
Engineered 

Fill 
Drain 
Rock 

Filter 
Sand 

7. CL 8. SM 9. CL 10. SP 11. CL 12. SP−SM 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−21−D 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

FS = 2.2 

DWSEL = 20.7 FEET 

WATERSIDE  RAPID DRAWDOWN 

LANDSIDE STEADY STATE SEEPAGE − 200 YEAR 

DWSEL = 20.7 FEET 

DRAWDOWN ELEV. = 18.7 FEET 

STATIC SLOPE STABILITY ANALYSIS 
REACH F1A − STA 311+00  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  NS 

6. SM 5. CL 4. SM 3. CL 2. SM 1. CL Engineered 
Fill 

Drain 
Rock 

Filter 
Sand 

7. CL 8. SM 12. SP−SM 

6. SM 5. CL 4. SM 3. CL 2. SM 1. CL 
Engineered 

Fill 
Drain 
Rock 

Filter  
Sand 

7. CL 8. SM 12. SP−SM 

FS = 1.9 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−21−E 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

HTOL = 21.9 FEET 

STATIC SLOPE STABILITY ANALYSIS 
REACH F1A − STA 311+00  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  NS 

LANDSIDE STEADY STATE SEEPAGE − HTOL 
6. SM 5. CL 4. SM 3. CL 2. SM 1. CL 

Engineered 
Fill 

Drain 
Rock 

Filter  
Sand 

7. CL 8. SM 12. SP−SM 

FS = 2.2 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−21−F 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

FS = 1.4 

FS = 1.7 

WSEL = 5.2 FEET 

WATERSIDE  SEISMIC 

LANDSIDE SEISMIC 

0.10g 

WSEL = 5.2 FEET 

SEISMIC SLOPE STABILITY ANALYSIS 
REACH F1A − STA 311+00  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  NS 

6. SM 5. CL 4. SM 3. CL 2. SM 1. CL 
Engineered 

Fill 
Drain 
Rock 

Filter  
Sand 7. CL 8. SM 12. SP−SM 

6. SM 5. CL 4. SM 3. CL 2. SM 1. CL Engineered 
Fill 

Drain 
Rock 

Filter  
Sand 

7. CL 8. SM 12. SP−SM 

0.10g 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−22−A 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

5. SM 
Kh = 3.9x10−4 cm/s = 1.1 ft/day 
Kv = 1.0x10−4 cm/s = 0.25 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 35°, c’ = 0 psf 

4. CL 
Kh = 8.1x10−6 cm/s = 0.023 ft/day 
Kv = 2.0x10−6 cm/s = 0.0058 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 30°, c’ = 75 psf 
ϕ = 5°, c = 700 psf 

Su/σv’ = 0.48 

3. SM 
Kh = 3.9x10−4 cm/s = 1.1 ft/day 
Kv = 1.0x10−4 cm/s = 0.25 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 34°, c’ = 0 psf 

2. SP−SM 
Kh = 1.6x10−2 cm/s = 45 ft/day 
Kv = 4.0x10−3 cm/s = 11 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 35°, c’ = 0 psf 

1. SM 
Kh = 9.9x10−5 cm/s = 0.28 ft/day 
Kv = 2.5x10−5 cm/s = 0.07 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 35°, c’ = 0 psf 

WATERSIDE 

200−YEAR DWSEL = 20.9 FEET 

LANDSIDE 

CROSS SECTION & MATERIAL PARAMETERS 
REACH F1A − STA 313+75  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    ZR  AL 

6. CL 
Kh = 8.1x10−6 cm/s = 0.023 ft/day 
Kv = 2.0x10−6 cm/s = 0.0058 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 30°, c’ = 150 psf 
ϕ = 5°, c = 700 psf 

Su/σv’ = 0.67 

7. SP−SM 
Kh = 1.6x10−2 cm/s = 45 ft/day 
Kv = 4.0x10−3 cm/s = 11 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 35°, c’ = 0 psf 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−22−B 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

GEOMETRY OF MODEL 

 

 

BREAK OUT POINT 2.5 FEET ABOVE TOE 

7. SP−SM 

TOTAL HEAD CONTOURS − 200 YEAR 

DWSEL = 20.9 FEET 

iavg = 
9.3 − 8.0 

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−− 

8.0 − (−1.6) 

= 0.14  

SEEPAGE ANALYSIS 
REACH F1A − STA 313+75  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    ZR  NS 

6. CL 5. SM 4. CL 3. SM 2. SP_SM 1. SM 

ilocal = 0.26 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−22−C 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

GEOMETRY OF MODEL 

TOTAL HEAD CONTOURS − HTOL 

HTOL = 22.0 FEET 

SEEPAGE ANALYSIS 
REACH F1A − STA 313+75  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    ZR  NS 

7. SP−SM 6. CL 5. SM 4. CL 3. SM 2. SP_SM 1. SM 

iavg = 
9.4 − 8.0 

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−− 

8.0 − (−1.6) 

= 0.14  ilocal = 0.27 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−22−D 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

FS = 1.7 

FS = 1.7 

DWSEL = 20.9 FEET 

WATERSIDE  RAPID DRAWDOWN 

LANDSIDE STEADY STATE SEEPAGE − 200 YEAR 

DWSEL = 20.9 FEET 

DRAWDOWN ELEV. = 14.5 FEET 

STATIC SLOPE STABILITY ANALYSIS 
REACH F1A − STA 313+75  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    ZR  NS 

1. SM 2. SP−SM 3. SM 4. CL 5. SM 6.CL 7. SP−SM 

1. SM 2. SP−SM 3. SM 4. CL 5. SM 6.CL 7. SP−SM 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−22−E 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

FS = 1.6 

HTOL = 22.0 FEET 

STATIC SLOPE STABILITY ANALYSIS 
REACH F1A − STA 313+75  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    ZR  NS 

LANDSIDE STEADY STATE SEEPAGE − HTOL 
1. SM 2. SP−SM 3. SM 4. CL 5. SM 6.CL 7. SP−SM 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−22−F 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

FS = 1.1 

 

 

FS = 1.7 

WSEL = 5.2 FEET 

WATERSIDE  SEISMIC 

LANDSIDE SEISMIC 

0.10g 

0.10g 

WSEL = 5.2 FEET 

SEISMIC SLOPE STABILITY ANALYSIS 
REACH F1A − STA 313+75  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    ZR  NS 

1. SM 2. SP−SM 3. SM 4. CL 5. SM 6.CL 7. SP−SM 

1. SM 2. SP−SM 3. SM 4. CL 5. SM 6.CL 7. SP−SM 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−22−G 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

WSEL = 5.2 FEET 

WATERSIDE POST EARTHQUAKE 

LANDSIDE POST EARTHQUAKE  

WSEL = 5.2 FEET 

FS = 0.9 

FS = 2.1 

SEISMIC SLOPE STABILITY ANALYSIS 
REACH F1A − STA 313+75  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  CC 

5. SM 
FSliq = 0.9 
Sr/σvo’ = 0.082 1. SM 2. SP−SM 3. SM 4. CL 6.CL 7. SP−SM 

5. SM 
FSliq = 0.9 
Sr/σvo’ = 0.082 1. SM 2. SP−SM 3. SM 4. CL 6.CL 7. SP−SM 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−22−H 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

WSEL = 5.2 FEET 

WATERSIDE POST EARTHQUAKE (NON−CIRCULAR FAILURE) 

LANDSIDE POST EARTHQUAKE (NON−CIRCULAR FAILURE) 

WSEL = 5.2 FEET 

FS = 0.9 

FS = 2.0 

SEISMIC SLOPE STABILITY ANALYSIS 
REACH F1A − STA 313+75  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  CC 

5. SM 
FSliq = 0.9 
Sr/σvo’ = 0.082 1. SM 2. SP−SM 3. SM 4. CL 6.CL 7. SP−SM 

5. SM 
FSliq = 0.9 
Sr/σvo’ = 0.082 4. CL 6.CL 7. SP−SM 

1. SM 2. SP−SM 3. SM 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−23−A 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

8. CL 
Kh = 2.0x10−5 cm/s = 0.057 ft/day 
Kv =  1.0x10−5 cm/s = 0.0029 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 30°, c’ = 0 psf 
ϕ = 5°, c = 700 psf 
Su/ σv’ =  0.67 

7. SP 
Kh = 2.0x10−2 cm/s = 57 ft/day 
Kv = 2.0x10−2 cm/s = 57 ft/day 
Kv/Kh = 1 
Unit Weight = 120 pcf 
ϕ’ = 35°, c’ = 0 psf 

6. CL 
Kh = 8.1x10−6 cm/s = 0.023 ft/day 
Kv =  2.0x10−6 cm/s = 0.0058 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 30°, c’ = 150 psf 
ϕ = 5°, c = 700 psf 
Su/ σv’ =  0.58 

5. SP−SM 
Kh = 9.9x10−3 cm/s = 28 ft/day 
Kv = 9.9x10−3 cm/s = 28 ft/day 
Kv/Kh = 1 
Unit Weight = 120 pcf 
ϕ’ = 35°, c’ = 0 psf 

3. SC−SM 
Kh = 9.9x10−5 cm/s = 0.28 ft/day 
Kv =  2.5x10−5 cm/s = 0.07 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 32°, c’ = 0 psf 

1. SM 
Kh = 8.1x10−4 cm/s = 2.3 ft/day 
Kv =  2.0x10−4 cm/s = 0.58 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 35°, c’ = 0 psf 

2. CL 
Kh = 8.1x10−6 cm/s = 0.023 ft/day 
Kv =  2.0x10−6 cm/s = 0.0058 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 30°, c’ = 125 psf 
ϕ = 5°, c = 700 psf 
Su/ σv’ =  0.67 

WATERSIDE LANDSIDE 

CROSS SECTION & MATERIAL PARAMETERS 
REACH F1B − STA 320+65  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    ZR  NS 

200−YEAR DWSEL = 20.9 FEET 

4. CL 
Kh = 8.1x10−6 cm/s = 0.023 ft/day 
Kv =  2.0x10−6 cm/s = 0.0058 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 30°, c’ = 100 psf 
ϕ = 5°, c = 700 psf 
Su/ σv’ =  0.58 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−23−B 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

GEOMETRY OF MODEL 

TOTAL HEAD CONTOURS − 200 YEAR 

SEEPAGE ANALYSIS 
REACH F1B − STA 320+65  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    ZR  NS 

BREAK OUT POINT 6.8 FEET ABOVE TOE 

1. SM 

DWSEL = 20.9 FEET 

iavg = 
14.1 − 7.9 

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−− 

7.9 − 2.9 

= 1.2 

2. CL 8. CL 3. SC−SM 4. CL 5. SP−SM 6. CL 7. SP 

iavg = 
9.3 − 7.2 

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−− 

7.2 − 2.2 

= 0.42 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−23−C 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

GEOMETRY OF MODEL 

TOTAL HEAD CONTOURS − HTOL 

SEEPAGE ANALYSIS 
REACH F1B − STA 320+65  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    ZR  NS 

HTOL = 22.1 FEET 

1. SM 2. CL 8. CL 3. SC−SM 4. CL 5. SP−SM 6. CL 7. SP 

iavg = 
14.6 − 7.9 

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−− 

7.9 − 2.9 

= 1.3 iavg = 
9.4 − 7.2 

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−− 

7.2 − 2.2 

= 0.46 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−23−D 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

WATERSIDE  RAPID DRAWDOW

LANDSIDE STEADY STATE SEEPAGE − 200 YEAR 

STATIC SLOPE STABILITY ANALYSIS 
REACH F1B − STA 320+65  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    ZR  NS 

DWSEL = 20.9 FEET 

DWSEL = 20.9 FEET 

FS = 1.5 

DRAWDOWN ELEV. = 14.4 FEET 

FS = 1.1 

8. CL 3. SC−SM 4. CL 5. SP−SM 6. CL 7. SP 1. SM 2. CL 

8. CL 3. SC−SM 4. CL 5. SP−SM 6. CL 7. SP 1. SM 2. CL 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−23−E 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

STATIC SLOPE STABILITY ANALYSIS 
REACH F1B − STA 320+65  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    ZR  NS 

LANDSIDE STEADY STATE SEEPAGE − HTOL 

HTOL = 22.1 FEET 

FS = 1.0 8. CL 3. SC−SM 4. CL 5. SP−SM 6. CL 7. SP 1. SM 2. CL 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−23−F 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

WATERSIDE  SEISMIC 

LANDSIDE SEISMIC 

SEISMIC SLOPE STABILITY ANALYSIS 
REACH F1B − STA 320+65  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    ZR  NS 

FS = 1.1 

FS = 1.2 

WSEL = 5.2 FEET 

0.10g 

0.10g 

WSEL = 5.2 FEET 

8. CL 3. SC−SM 4. CL 5. SP−SM 6. CL 7. SP 1. SM 2. CL 

8. CL 3. SC−SM 4. CL 5. SP−SM 6. CL 7. SP 1. SM 2. CL 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−24−A 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

WATERSIDE 

200−YEAR DWSEL = 21.0 FEET 

LANDSIDE 

CROSS SECTION & MATERIAL PARAMETERS 
REACH F2 − STA 329+00  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    ZR  AL 

4. CL 
Kh = 8.1x10−6 cm/s = 0.023 ft/day 
Kv = 2.0x10−6 cm/s = 0.0058 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 30°, c’ = 125 psf 
ϕ = 5°, c = 700 psf 

Su/σv’ = 0.67 

6. CL 
Kh = 8.1x10−6 cm/s = 0.023 ft/day 
Kv = 2.0x10−6 cm/s = 0.0058 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 30°, c’ = 125 psf 
ϕ = 5°, c = 700 psf 

Su/σv’ = 0.48 

10. CL 
Kh = 8.11x10−6 cm/s = 0.023 ft/day 
Kv = 2.0x10−6 cm/s = 5.8x10−3 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 30°, c’ = 25 psf 
ϕ = 5°, c = 700 psf 

Su/σv’ = 0.67 

2. CL 
Kh = 8.1x10−6 cm/s = 0.023 ft/day 
Kv = 2.0x10−6 cm/s = 0.0058 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 30°, c’ = 25 psf 
ϕ = 5°, c = 700 psf 

Su/σv’ = 0.49 

1. SP−SM 
Kh = 1.6x10−2 cm/s = 45 ft/day 
Kv = 4.0x10−3 cm/s = 11 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 35°, c’ = 0 psf 

3. SM 
Kh = 9.9x10−5 cm/s = 0.28 ft/day 
Kv = 2.5x10−5 cm/s = 0.07 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 35°, c’ = 0 psf 

5. SP−SM 
Kh = 1.6x10−2 cm/s = 45 ft/day 
Kv = 4.0x10−3 cm/s = 11 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 35°, c’ = 0 psf 

7. SM 
Kh = 9.9x10−5 cm/s = 0.28 ft/day 
Kv = 2.5x10−5 cm/s = 0.07 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 35°, c’ = 0 psf 

8. SM 
Kh = 3.9x10−4 cm/s = 1.1 ft/day 
Kv = 1.0x10−4 cm/s = 0.28 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 32°, c’ = 0 psf 

9. SM 
Kh = 3.9x10−4 cm/s = 1.1 ft/day 
Kv = 1.0x10−4 cm/s = 0.28 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 32°, c’ = 0 psf 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−24−B 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

BREAK OUT POINT 1.0 FEET ABOVE TOE 

7. SM GEOMETRY OF MODEL 

TOTAL HEAD CONTOURS − 200 YEAR 

DWSEL = 21.0 FEET 

iavg = 
14.9− 13.0 

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−− 

13.0 − 11.1 

= 0.99 (1.19)3D 

SEEPAGE ANALYSIS 
REACH F2 − STA 329+00  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    ZR  NS 

Note: 3D seepage effects are accounted for. 

5. SP−SM 3. SM 1. SP−SM 8. SM 9. SM 2. CL 10. CL 4. CL 6.CL 

iavg = 
14.3− 13.0 

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−− 

13.0 − 8.2 

= 0.28 (0.34)3D 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−24−C 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

GEOMETRY OF MODEL 

TOTAL HEAD CONTOURS − HTOL 

HTOL = 22.1 FEET 

SEEPAGE ANALYSIS 
REACH F2 − STA 329+00  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    ZR  NS 

Note: 3D seepage effects are accounted for. 

7. SM 5. SP−SM 3. SM 1. SP−SM 8. SM 9. SM 2. CL 10. CL 4. CL 6.CL 

iavg = 
15.1− 13.0 

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−− 

13.0 − 11.1 

= 1.11 (1.33)3D iavg = 
14.5− 13.0 

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−− 

13.0 − 8.2 

= 0.32 (0.38)3D 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−24−D 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

FS = 1.6 

FS = 1.7 

DWSEL = 21.0 FEET 

WATERSIDE  RAPID DRAWDOWN 

LANDSIDE STEADY STATE SEEPAGE − 200 YEAR 

DWSEL = 21.0 FEET 

DRAWDOWN ELEV. = 14.4 FEET 

STATIC SLOPE STABILITY ANALYSIS 
REACH F2 − STA 329+00  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    ZR  NS 

5. SP−SM 3. SM 1. SP−SM 8. SM 9. SM 2. CL 10. CL 4. CL 

5. SP−SM 3. SM 1. SP−SM 8. SM 9. SM 2. CL 10. CL 4. CL
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−24−E 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

FS = 1.5 

 

 

HTOL = 22.1 FEET 

STATIC SLOPE STABILITY ANALYSIS 
REACH F2 − STA 329+00  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    ZR  NS 

LANDSIDE STEADY STATE SEEPAGE − HTOL 
5. SP−SM 3. SM 1. SP−SM 8. SM 9. SM 2. CL 10. CL 4. CL 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−24−F 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

FS = 1.3 

FS = 1.5 

 

 

WSEL = 5.3 FEET 

WATERSIDE  SEISMIC 

LANDSIDE SEISMIC 

0.10g 

0.10g 

WSEL = 5.3 FEET 

SEISMIC SLOPE STABILITY ANALYSIS 
REACH F2 − STA 329+00  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    ZR  NS 

5. SP−SM 3. SM 1. SP−SM 8. SM 9. SM 2. CL 10. CL 4. CL 

5. SP−SM 3. SM 1. SP−SM 8. SM 9. SM 2. CL 10. CL 4. CL 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−24−G 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

WSEL = 5.3 FEET 

WATERSIDE POST EARTHQUAKE 

LANDSIDE POST EARTHQUAKE  

WSEL = 5.3 FEET 

FS = 0.8 

FS = 2.1 

SEISMIC SLOPE STABILITY ANALYSIS 
REACH F2 − STA 329+00  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  CC 

3. SM 
FSliq = 1.1 
ϕ’ = 19° 5. SP−SM 

3. SM 1. SP−SM 8. SM 9. SM 2. CL 10. CL 4. CL 

3. SM 
FSliq = 0.9 
Sr/σvo’ = 0.1 

3. SM 
FSliq = 1.1 
ϕ’ = 19° 5. SP−SM 

3. SM 1. SP−SM 8. SM 9. SM 2. CL 10. CL 4. CL 

3. SM 
FSliq = 0.9 
Sr/σvo’ = 0.1 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−24−H 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

WSEL = 5.3 FEET 

WATERSIDE POST EARTHQUAKE 

LANDSIDE POST EARTHQUAKE  

WSEL = 5.3 FEET 

FS = 0.7 

FS = 2.0 

SEISMIC SLOPE STABILITY ANALYSIS 
REACH F2 − STA 329+00  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  CC 

3. SM 
FSliq = 1.1 
ϕ’ = 19° 5. SP−SM 

3. SM 1. SP−SM 8. SM 9. SM 2. CL 10. CL 4. CL 

3. SM 
FSliq = 0.9 
Sr/σvo’ = 0.1 

3. SM 
FSliq = 1.1 
ϕ’ = 19° 5. SP−SM 

3. SM 1. SP−SM 9. SM 2. CL 10. CL 4. CL 

3. SM 
FSliq = 0.9 
Sr/σvo’ = 0.1 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−25−A 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

WATERSIDE 

200−YEAR DWSEL = 21.6 FEET 

LANDSIDE 

CROSS SECTION & MATERIAL PARAMETERS 
REACH F3 − STA 350+00  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    ZH  NS 

1. SM 
Kh = 7.8x10−4 cm/s = 2.2 ft/day 
Kv = 1.9x10−4 cm/s = 0.55 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 35°, c’ = 0 psf 

2. SP−SM 
Kh = 1.6x10−2 cm/s = 45 ft/day 
Kv = 4.0x10−3 cm/s = 11 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 35°, c’ = 0 psf 

3. CL 
Kh = 8.1x10−6 cm/sec = 0.023 ft/day 
Kv = 2.0x10−6 cm/sec = 0.0058 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 

’ = 30°, c’ = 75 psf 

 = 5°, c = 700 psf 
Su/ σv’ =  0.49 

4. SC 
Kh = 1.0x10−4 cm/s = 0.28 ft/day 
Kv = 2.5x10−5 cm/s = 0.07 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 32°, c’ = 0 psf 

5. SP−SM 
Kh = 1.6x10−2 cm/s = 45 ft/day 
Kv = 4.0x10−3 cm/s = 11 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 35°, c’ = 0 psf 

6. CL 
Kh = 8.1x10−6 cm/sec = 0.023 ft/day 
Kv = 2.0x10−6 cm/sec = 0.0058 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 

’ = 30°, c’ = 125 psf 

 = 5°, c = 700 psf 
Su/ σv’ =  0.49 

7. SP−SM 
Kh = 1.6x10−2 cm/s = 45 ft/day 
Kv = 4.0x10−3 cm/s = 11 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 35°, c’ = 0 psf 

8. CL 
Kh = 8.1x10−6 cm/sec = 0.023 ft/day 
Kv = 2.0x10−6 cm/sec = 0.0058 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 

’ = 30°, c’ = 150 psf 

 = 5°, c = 700 psf 
Su/ σv’ =  0.67 

9. SP−SM 
Kh = 1.6x10−2 cm/s = 45 ft/day 
Kv = 4.0x10−3 cm/s = 11 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 35°, c’ = 0 psf 

10. CL 
Kh = 8.1x10−6 cm/sec = 0.023 ft/day 
Kv = 2.0x10−6 cm/sec = 0.0058 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 

’ = 30°, c’ = 150 psf 

 = 5°, c = 700 psf 
Su/ σv’ =  0.67 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−25−B 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

BREAK OUT POINT 2.0 FEET ABOVE TOE 

1. SM 

GEOMETRY OF MODEL 

TOTAL HEAD CONTOURS − 200 YEAR 

DWSEL = 21.6 FEET 

iavg = 
16.3 − 11.0 

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−− 

11.0 − 3.2 

= 0.68 (0.81)3D 

SEEPAGE ANALYSIS 
REACH F3 − STA 350+00  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    AL  NS 

Note: 3D seepage effects are accounted for. 

iavg = 
18.6 − 9.0 

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−− 

9.0 − (−5.8) 

= 0.65 (0.78)3D 

2. SP−SM 4. SC 3. CL 5. SP−SM 6. CL 7. SP−SM 10. CL 8. CL 9. SP−SM 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−25−C 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

GEOMETRY OF MODEL 

TOTAL HEAD CONTOURS − HTOL 

HTOL = 22.8 FEET 

SEEPAGE ANALYSIS 
REACH F3 − STA 350+00  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    AL  NS 

iavg = 
16.9 − 11.0 

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−− 

11.0 − 3.2 

= 0.76 (0.91)3D 

Note: 3D seepage effects are accounted for. 

iavg = 
19.5 − 9.0 

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−− 

9.0 − (−5.8) 

= 0.71 (0.86)3D 

1. SM 2. SP−SM 4. SC 3. CL 5. SP−SM 6. CL 7. SP−SM 10. CL 8. CL 9. SP−SM 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−25−D 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

DWSEL = 21.6 FEET 

WATERSIDE  RAPID DRAWDOWN 

LANDSIDE STEADY STATE SEEPAGE − 200 YEAR 

DWSEL = 21.6 FEET 

FS = 1.5 

DRAWDOWN ELEV. = 14.8 FEET 

FS = 1.3 

STATIC SLOPE STABILITY ANALYSIS 
REACH F3 − STA 350+00  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    AL  NS 

1. SM 2. SP−SM 4. SC 3. CL 5. SP−SM 6. CL 7. SP−SM 

1. SM 2. SP−SM 4. SC 3. CL 5. SP−SM 6. CL 7. SP−SM 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−25−E 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

HTOL = 22.8 FEET 

FS = 1.2 

STATIC SLOPE STABILITY ANALYSIS 
REACH F3 − STA 350+00  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    AL  NS 

LANDSIDE STEADY STATE SEEPAGE − HTOL 

1. SM 2. SP−SM 4. SC 3. CL 5. SP−SM 6. CL 7. SP−SM 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−25−F 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

WSEL = 5.3 FEET 

FS = 1.0 

FS = 1.4 

WATERSIDE  SEISMIC 

LANDSIDE SEISMIC 

0.10g 

0.10g 

WSEL = 5.3 FEET 

SEISMIC SLOPE STABILITY ANALYSIS 
REACH F3 − STA 350+00  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    AL  NS 

1. SM 2. SP−SM 4. SC 3. CL 5. SP−SM 6. CL 7. SP−SM 

1. SM 
2. SP−SM 4. SC 3. CL 5. SP−SM 6. CL 7. SP−SM 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−26−A 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

WATERSIDE 

200− YEAR DWSEL = 22.0 FEET 

LANDSIDE 

CROSS SECTION & MATERIAL PARAMETERS 
REACH G − STA 375+50  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    ZH  JB 

3. CL 
Kh = 7.1x10−6 cm/s = 0.02 ft/day 
Kv = 1.8x10−6 cm/s = 0.005 ft/day 
Kv/Kh = 0.5 
Unit Weight = 120 pcf 
ϕ’ = 30°, c’ = 75 psf 
ϕ = 5°, c = 700 psf 

Su/σv’ = 0.67 

2. SM 
Kh = 8.1x10−4 cm/sec = 2.3 ft/day 
Kv = 2.0x10−4 cm/sec = 0.58 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 

’ = 32°, c’ = 0 psf 

1. SC 
Kh = 3.5x10−4 cm/s = 1 ft/day 
Kv = 8.8x10−5 cm/s = 0.25 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 32°, c’ = 0 psf 

4. SM 
Kh = 3.2x10−4 cm/sec = 0.9 ft/day 
Kv = 8.0x10−5 cm/sec = 0.23 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 

’ = 30°, c’ = 0 psf 

5. CL 
Kh = 7.1x10−6 cm/s = 0.02 ft/day 
Kv = 1.8x10−6 cm/s = 0.005 ft/day 
Kv/Kh = 0.5 
Unit Weight = 120 pcf 
ϕ’ = 30°, c’ = 100 psf 
ϕ = 5°, c = 700 psf 

Su/σv’ = 0.58 

6. SP−SM 
Kh = 0.016 cm/s = 45 ft/day 
Kv = 0.004 cm/s = 11.25 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 35°, c’ = 0 psf 

8. SM 
Kh = 3.9x10−4 cm/s = 1.1 ft/day 
Kv = 9.7x10−5 cm/s = 0.28 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 35°, c’ = 0 psf 

9. CL 
Kh = 7.1x10−6 cm/s = 0.02 ft/day 
Kv = 1.8x10−6 cm/s = 0.005 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 30°, c’ = 0 psf 
ϕ = 0°, c = 0 psf 

Su/σv’ = 0.39 

10. CL 
Kh = 2.1x10−5 cm/s = 0.06 ft/day 
Kv = 1.1x10−5 cm/s = 0.03 ft/day 
Kv/Kh = 0.5 
Unit Weight = 120 pcf 
ϕ’ = 20°, c’ = 0 psf 
ϕ = 0°, c = 0 psf 

Su/σv’ = 0.67 

7. CL 
Kh = 7.1x10−6 cm/s = 0.02 ft/day 
Kv = 1.8x10−6 cm/s = 0.005 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 30°, c’ = 150 psf 
ϕ = 5°, c = 700 psf 

Su/σv’ = 0.58 

11. Cutoff Wall 
Kh = 9.9x10−7 cm/s = 0.0028 ft/day 
Kv = 9.9x10−7 cm/s = 0.0028 ft/day 
Kv/Kh = 1 
Unit Weight = 115 pcf 
ϕ’ = 0°, c’ = 20 psf 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−26−B 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

NO THROUGH SEEPAGE DEFICIENCY 

1. SC 

GEOMETRY OF MODEL 

TOTAL HEAD CONTOURS − 200 YEAR 

DWSEL = 22.0 FEET 

SEEPAGE ANALYSIS 
REACH G − STA 375+50 

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    AL  NS 

NO POSITIVE Y−GRADIENT 

2. SM 3. CL 

11. Cutoff 
Wall 4. SM 8. SM 5. CL 6. SP−SM 10. CL 7. CL 9. CL 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−26−C 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

GEOMETRY OF MODEL 

TOTAL HEAD CONTOURS − HTOL 

HTOL = 23.1 FEET 

SEEPAGE ANALYSIS 
REACH G − STA 375+50 

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    AL  NS 

NO POSITIVE Y−GRADIENT 

1. SC 2. SM 3. CL 

11. Cutoff 
Wall 4. SM 8. SM 5. CL 6. SP−SM 10. CL 7. CL 9. CL 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−26−D 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

DWSEL = 22.0 FEET 

WATERSIDE  RAPID DRAWDOWN 

LANDSIDE STEADY STATE SEEPAGE − 200 YEAR 

DWSEL = 22.0 FEET 

FS = 1.6 

DRAWDOWN ELEV. = 14.8 FEET 

FS = 1.5 

STATIC SLOPE STABILITY ANALYSIS 
REACH G − STA 375+50 

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    AL  NS 

1. SC 2. SM 3. CL 

11. Cutoff 
Wall 

4. SM 8. SM 5. CL 6. SP−SM 10. CL 7. CL 9. CL 

1. SC 2. SM 3. CL 

11. Cutoff 
Wall 

4. SM 8. SM 5. CL 6. SP−SM 10. CL 7. CL 9. CL 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−26−E 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

DWSEL = 22.0 FEET 

WATERSIDE  RAPID DRAWDOWN (NON−CIRCULAR FAILURE) 

LANDSIDE STEADY STATE SEEPAGE − 200 YEAR (NON−CIRCULAR FAILURE) 

DWSEL = 22.0 FEET 

FS = 1.7 

DRAWDOWN ELEV. = 14.8 FEET 

FS = 1.7 

STATIC SLOPE STABILITY ANALYSIS 
REACH G − STA 375+50 

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    AL  NS 

1. SC 2. SM 3. CL 

11. Cutoff 
Wall 

4. SM 8. SM 5. CL 6. SP−SM 10. CL 7. CL 9. CL 

1. SC 2. SM 3. CL 11. Cutoff 
Wall 

4. SM 8. SM 5. CL 6. SP−SM 10. CL 7. CL 9. CL 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−26−F 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

HTOL = 23.1 FEET 

FS = 1.5 

STATIC SLOPE STABILITY ANALYSIS 
REACH G − STA 375+50 

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    AL  NS 

LANDSIDE STEADY STATE SEEPAGE − HTOL 

LANDSIDE STEADY STATE SEEPAGE − HTOL (NON−CIRCULAR FAILURE) 

HTOL = 23.1 FEET 

FS = 1.7 

1. SC 2. SM 3. CL 

11. Cutoff 
Wall 

4. SM 8. SM 5. CL 6. SP−SM 10. CL 7. CL 9. CL 

1. SC 2. SM 3. CL 11. Cutoff 
Wall 

4. SM 8. SM 5. CL 6. SP−SM 10. CL 7. CL 9. CL 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−26−G 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

WSEL = 5.3 FEET 

FS = 1.2 

WATERSIDE  SEISMIC 

LANDSIDE SEISMIC 

0.10g 

0.10g 

WSEL = 5.3 FEET 

SEISMIC SLOPE STABILITY ANALYSIS 
REACH G − STA 375+50 

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    AL  NS 

1. SC 2. SM 3. CL 

11. Cutoff 
Wall 

4. SM 8. SM 5. CL 6. SP−SM 10. CL 7. CL 9. CL 

1. SC 2. SM 3. CL 

11. Cutoff 
Wall 

4. SM 8. SM 5. CL 6. SP−SM 10. CL 7. CL 9. CL 

FS = 1.4 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−26−H 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

WSEL = 5.3 FEET 

FS = 1.3 

FS = 1.3 

WATERSIDE  SEISMIC (NON−CIRCULAR FAILURE) 

LANDSIDE SEISMIC (NON−CIRCULAR FAILURE) 

0.10g 

0.10g 

WSEL = 5.3 FEET 

SEISMIC SLOPE STABILITY ANALYSIS 
REACH G − STA 375+50 

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    AL  NS 

1. SC 2. SM 3. CL 

11. Cutoff 
Wall 

4. SM 8. SM 5. CL 6. SP−SM 10. CL 7. CL 9. CL 

1. SC 2. SM 3. CL 11. Cutoff 
Wall 

4. SM 8. SM 5. CL 6. SP−SM 10. CL 7. CL 9. CL 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−27−A 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

WATERSIDE 

200−YEAR DWSEL = 22.1  FEET 

LANDSIDE 

CROSS SECTION & MATERIAL PARAMETERS 
REACH G − STA 377+65  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    ZH  NS 

3. CL 
Kh = 8.1x10−6 cm/s = 0.023 ft/day 
Kv = 2.0x10−6 cm/s = 0.0058 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 30°, c’ = 75 psf 
ϕ = 5°, c = 700 psf 

Su/σv’ = 0.67 

5. CL 
Kh = 8.1x10−6 cm/s = 0.023 ft/day 
Kv = 2.0x10−6 cm/s = 0.0058 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 30°, c’ = 100 psf 
ϕ = 5°, c = 700 psf 

Su/σv’ = 0.58 

7. CL 
Kh = 8.1x10−6 cm/s = 0.023 ft/day 
Kv = 2.0x10−6 cm/s = 0.0058 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 30°, c’ = 150 psf 
ϕ = 5°, c = 700 psf 

Su/σv’ = 0.58 

9. CL 
Kh = 8.1x10−6 cm/s = 0.023 ft/day 
Kv = 2.0x10−6 cm/s = 0.0058 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 30°, c’ = 0 psf 
ϕ = 5°, c = 700 psf 

Su/σv’ = 0.39 

10. CL 
Kh = 2.0x10−6 cm/s = 0.057 ft/day 
Kv = 5.0x10−7 cm/s = 0.085 ft/day 
Kv/Kh = 0.5 
Unit Weight = 120 pcf 
ϕ’ = 0°, c’ = 0 psf 
ϕ = 30°, c = 0 psf 

Su/σv’ = 0.67 

1. SC 
Kh = 3.5x10−4 cm/s = 1.0 ft/day 
Kv = 8.8x10−5 cm/s = 0.25 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 32°, c’ = 0 psf 

2. SM 
Kh = 8.1x10−4 cm/s = 2.3 ft/day 
Kv = 2.0x10−4 cm/s = 0.51 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 35°, c’ = 0 psf 

4. SM 
Kh = 3.2x10−4 cm/s = 0.91 ft/day 
Kv =  8.0x10−5 cm/s = 0.23 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 30°, c’ = 0 psf 

6. SP−SM 
Kh = 1.6x10−2 cm/s = 45 ft/day 
Kv = 4.0x10−4 cm/s = 11 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 35°, c’ = 0 psf 

8. SM 
Kh = 4.0x10−4 cm/s = 1.1 ft/day 
Kv = 1.0x10−4 cm/s = 0.25 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 35°, c’ = 0 psf 

Cutoff Wall 
Kh = 9.9x10−7 cm/s = 0.0028 ft/day 
Kv = 9.9x10−7 cm/s = 0.0028 ft/day 
Kv/Kh = 1 
Unit Weight = 115 pcf 
ϕ’ = 0°, c’ = 20 psf 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−27−B 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

NO THROUGH SEEPAGE DEFICIENCY 

9. CL 
GEOMETRY OF MODEL 

TOTAL HEAD CONTOURS − 200 YEAR 

DWSEL = 22.1 FEET 

SEEPAGE ANALYSIS 
REACH G − STA 377+65  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    ZR  NS 

8. SM Cutoff Wall 7. CL 1. SC 2. SM 3. CL 10. CL 4. SM 5. CL 6. SP−SM 

NO POSITIVE Y−GRADIENT 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−27−C 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

GEOMETRY OF MODEL 

TOTAL HEAD CONTOURS − HTOL 

HTOL = 23.2 FEET 

SEEPAGE ANALYSIS 
REACH G − STA 377+65  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    ZR  NS 

9. CL 8. SM Cutoff Wall 7. CL 1. SC 2. SM 3. CL 10. CL 4. SM 5. CL 6. SP−SM 

NO POSITIVE Y−GRADIENT 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−27−D 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

FS = 1.8 

FS = 1.6 

DWSEL = 22.1 FEET 

WATERSIDE  RAPID DRAWDOWN 

LANDSIDE STEADY STATE SEEPAGE − 200 YEAR 

DWSEL = 22.1 FEET 

DRAWDOWN ELEV. = 14.8 FEET 

STATIC SLOPE STABILITY ANALYSIS 
REACH G − STA 377+65  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    ZR  NS 

9. CL 8. SM Cutoff Wall 7. CL 1. SC 2. SM 3. CL 10. CL 4. SM 5. CL 6. SP−SM 

9. CL 8. SM Cutoff Wall 7. CL 1. SC 2. SM 3. CL 10. CL 4. SM 5. CL 6. SP−SM 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−27−E 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

FS = 1.6 

FS = 1.9 

DWSEL = 22.1 FEET 

WATERSIDE  RAPID DRAWDOWN (NON−CIRCULAR FAILURE) 

LANDSIDE STEADY STATE SEEPAGE − 200 YEAR (NON−CIRCULAR FAILURE) 

DWSEL = 22.1 FEET 

DRAWDOWN ELEV. = 14.8 FEET 

STATIC SLOPE STABILITY ANALYSIS 
REACH G − STA 377+65  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    ZR  NS 

8. SM Cutoff Wall 7. CL 1. SC 2. SM 3. CL 10. CL 4. SM 5. CL 6. SP−SM 

8. SM Cutoff Wall 7. CL 1. SC 2. SM 3. CL 10. CL 4. SM 5. CL 6. SP−SM 9. CL 

9. CL 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−27−F 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

FS = 2.0 

FS = 1.8 

HTOL = 23.2 FEET 

STATIC SLOPE STABILITY ANALYSIS 
REACH G − STA 377+65  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    ZR  NS 

LANDSIDE STEADY STATE SEEPAGE − HTOL 

LANDSIDE STEADY STATE SEEPAGE − HTOL (NON−CIRCULAR FAILURE) 

HTOL = 23.2 FEET 

9. CL 8. SM 
Cutoff Wall 

7. CL 1. SC 2. SM 3. CL 10. CL 4. SM 5. CL 6. SP−SM 

9. CL 8. SM Cutoff Wall 7. CL 1. SC 2. SM 3. CL 10. CL 4. SM 5. CL 6. SP−SM 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−27−G 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

FS = 1.4 

FS = 1.3 

WSEL = 5.2 FEET 

WATERSIDE  SEISMIC 

LANDSIDE SEISMIC 

0.10g 

0.10g 

WSEL = 5.2 FEET 

SEISMIC SLOPE STABILITY ANALYSIS 
REACH G − STA 377+65  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    ZR  NB 

9. CL 8. SM Cutoff Wall 7. CL 1. SC 2. SM 3. CL 10. CL 4. SM 5. CL 6. SP−SM 

9. CL 8. SM Cutoff Wall 7. CL 1. SC 2. SM 3. CL 10. CL 4. SM 5. CL 6. SP−SM 



10/16/2015 1:53 PM 

C
O

PY
R

IG
H

T
 ©

 2
01

4 
B

Y
 E

N
G

E
O

 I
N

C
O

R
PO

R
A

T
E

D
, T

H
IS

 D
O

C
U

M
E

N
T

 M
A

Y
 N

O
T

 B
E

 R
E

PR
O

D
U

C
E

D
 I

N
 W

H
O

L
E

 O
R

 I
N

 P
A

R
T

 B
Y

 A
N

Y
 M

E
A

N
S 

W
H

A
T

SO
E

V
E

R
, N

O
R

 M
A

Y
 I

T
 B

E
 Q

U
E

T
E

D
 O

R
 E

X
C

E
R

PT
E

D
 W

IT
H

O
U

T
 T

H
E

 E
X

PR
E

SS
 W

R
IT

T
E

N
 C

O
N

SE
N

T
 O

F 
E

N
G

E
O

 I
N

C
O

R
PO

R
A

T
E

D
. 

 

 

PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−27−H 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

FS = 1.5 

FS = 1.1 

WSEL = 5.2 FEET 

WATERSIDE  SEISMIC (NON−CIRCULAR FAILURE) 

LANDSIDE SEISMIC (NON−CIRCULAR FAILURE) 

0.10g 

0.10g 

WSEL = 5.2 FEET 

SEISMIC SLOPE STABILITY ANALYSIS 
REACH G − STA 377+65  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    ZR  NB 

9. CL 8. SM Cutoff Wall 7. CL 1. SC 2. SM 3. CL 10. CL 4. SM 5. CL 6. SP−SM 

9. CL 8. SM Cutoff Wall 7. CL 1. SC 2. SM 3. CL 10. CL 4. SM 5. CL 6. SP−SM 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−27−I 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

WSEL = 5.2 FEET 

WATERSIDE POST EARTHQUAKE 

LANDSIDE POST EARTHQUAKE  

WSEL = 5.2 FEET 

FS = 0.8 

FS = 1.5 

SEISMIC SLOPE STABILITY ANALYSIS 
REACH G − STA 377+65  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  NB 

5. SM 
FSliq = 0.9 
Sr/σvo’ = 0.091 

9. CL 8. SM Cutoff Wall 7. CL 1. SC 2. SM 3. CL 10. CL 4. SM 5. CL 

5. SM 
FSliq = 0.9 
Sr/σvo’ = 0.091 

9. CL 8. SM Cutoff Wall 7. CL 1. SC 2. SM 3. CL 10. CL 4. SM 5. CL 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−27−J 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

WSEL = 5.2 FEET 

WATERSIDE POST EARTHQUAKE (NON−CIRCULAR FAILURE) 

LANDSIDE POST EARTHQUAKE (NON−CIRCULAR FAILURE) 

WSEL = 5.2 FEET 

FS = 0.7 

FS = 1.5 

SEISMIC SLOPE STABILITY ANALYSIS 
REACH G − STA 377+65  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  NB 

WATERSIDE POST EARTHQUAKE 

LANDSIDE POST EARTHQUAKE  

5. SM 
FSliq = 0.9 
Sr/σvo’ = 0.091 

9. CL 8. SM Cutoff Wall 7. CL 1. SC 2. SM 3. CL 10. CL 4. SM 5. CL 

5. SM 
FSliq = 0.9 
Sr/σvo’ = 0.091 

9. CL 8. SM Cutoff Wall 7. CL 1. SC 2. SM 3. CL 10. CL 4. SM 5. CL 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−28−A 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

WATERSIDE 

200−YEAR DWSEL = 22.5 FEET 

LANDSIDE 

CROSS SECTION & MATERIAL PARAMETERS 
REACH H1A− STA 408+00  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    ZH  NS 

1. CL 
Kh = 8.1x10−6 cm/sec = 0.023 ft/day 
Kv = 2.0x10−6 cm/sec = 0.0058 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 

’ = 30°, c’ = 50 psf 

 = 5°, c = 700 psf 
Su/ σv’ =  0.67 

2. SM 
Kh = 4.0x10−4 cm/s = 1.1 ft/day 
Kv = 9.9x10−5 cm/s = 0.28 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 35°, c’ = 0 psf 

3. CL 
Kh = 2.0x10−5 cm/sec = 0.057 ft/day 
Kv = 5.0x10−6 cm/sec = 0.014 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 

’ = 30°, c’ = 50 psf 

 = 5°, c = 700 psf 
Su/ σv’ =  0.67 

4. CL/ML 
Kh = 9.9x10−6 cm/sec = 0.028 ft/day 
Kv = 2.5x10−6 cm/sec = 0.007 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 

’ = 30°, c’ = 125 psf 

 = 5°, c = 700 psf 
Su/ σv’ =  0.67 

5. SM 
Kh = 7.8x10−4 cm/s = 2.2 ft/day 
Kv = 1.9x10−4 cm/s = 0.55 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 35°, c’ = 0 psf 

6. SP 
Kh = 2.0x10−2 cm/s = 56 ft/day 
Kv = 2.0x10−2 cm/s = 56 ft/day 
Kv/Kh = 1 
Unit Weight = 120 pcf 
ϕ’ = 35°, c’ = 0 psf 

7. CL 
Kh = 8.1x10−6 cm/sec = 0.023 ft/day 
Kv = 2.0x10−6 cm/sec = 0.0058 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 

’ = 30°, c’ = 150 psf 

 = 5°, c = 700 psf 
Su/ σv’ =  0.67 

8. SM 
Kh = 9.9x10−5 cm/sec = 0.28 ft/day 
Kv = 2.5x10−5 cm/sec = 0.07 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 35°, c’ = 0 psf 

9. SM 
Kh = 2.0x10−3  cm/s = 5.6 ft/day 
Kv = 5.0x10−4  cm/s = 1.4 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 35°, c’ = 0 psf 

10. CL 
Kh = 8.1x10−6 cm/sec = 0.023 ft/day 
Kv = 2.0x10−6 cm/sec = 0.0058 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 

’ = 30°, c’ = 150 psf 

 = 5°, c = 700 psf 
Su/ σv’ =  0.67 

11. SM/SC (Not in Figure) 
Kh = 4.0x10−4 cm/s = 1.1 ft/day 
Kv = 9.9x10−5 cm/s = 0.28 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 35°, c’ = 0 psf 

12. SP−SM (Not in Figure) 
Kh = 1.6x10−2 cm/s = 45 ft/day 
Kv = 4.0x10−3 cm/s = 11.25 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 35°, c’ = 0 psf 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−28−B 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

BREAK OUT POINT 1.5 FEET ABOVE TOE 

1. CL 

GEOMETRY OF MODEL 

TOTAL HEAD CONTOURS − 200 YEAR 

DWSEL = 22.5 FEET 

iavg = 
18.7 − 14.0 

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−− 

14.0 − 9.3 

= 0.99 

SEEPAGE ANALYSIS 
REACH H1A− STA 408+00  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    AL  NS 

iavg = 
18 − 14.0 

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−− 

14.0 − 10.2 

= 1.06 

2. SM 3. CL 4. CL/ML 5. SM 9. SM 10. CL 7. CL 6. SP 8. SM 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−28−C 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

1. CL 

GEOMETRY OF MODEL 

TOTAL HEAD CONTOURS − HTOL 

HTOL = 23.6 FEET 

SEEPAGE ANALYSIS 
REACH H1A− STA 408+00  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    AL  NS 

2. SM 3. CL 4. CL/ML 5. SM 9. SM 10. CL 7. CL 6. SP 8. SM 

iavg = 
19.4 − 14.0 

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−− 

14.0 − 9.3 

= 1.13 iavg = 
18.6 − 14.0 

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−− 

14.0 − 10.2 

= 1.21 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−28−D 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

DWSEL = 22.5 FEET 

WATERSIDE  RAPID DRAWDOWN 

LANDSIDE STEADY STATE SEEPAGE − 200 YEAR 

DWSEL = 22.5 FEET 

FS = 1.8 

DRAWDOWN ELEV. = 14.3 FEET 

FS = 1.3 

STATIC SLOPE STABILITY ANALYSIS 
REACH H1A− STA 408+00  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    AL  NS 

1. CL 2. SM 3. CL 4. CL/ML 5. SM 7. CL 6. SP 8. SM 

1. CL 2. SM 3. CL 4. CL/ML 5. SM 7. CL 6. SP 8. SM 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−28−E 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

HTOL = 23.6 FEET 

FS = 1.1 

STATIC SLOPE STABILITY ANALYSIS 
REACH H1A− STA 408+00  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    AL  NS 

LANDSIDE STEADY STATE SEEPAGE − HTOL 

1. CL 2. SM 3. CL 4. CL/ML 5. SM 7. CL 6. SP 8. SM 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−28−F 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

WSEL = 5.3 FEET 

FS = 1.2 

FS = 1.3 

WATERSIDE  SEISMIC 

LANDSIDE SEISMIC 

0.10g 

0.10g 

WSEL = 5.3 FEET 

SEISMIC SLOPE STABILITY ANALYSIS 
REACH H1A− STA 408+00  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    AL  NS 

1. CL 2. SM 3. CL 4. CL/ML 5. SM 7. CL 6. SP 8. SM 

1. CL 2. SM 3. CL 4. CL/ML 5. SM 7. CL 6. SP 8. SM 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−28−G 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

WSEL = 5.3 FEET 

WATERSIDE POST EARTHQUAKE 

LANDSIDE POST EARTHQUAKE  

WSEL = 5.3 FEET 

FS = 1.2 

FS = 1.6 

SEISMIC SLOPE STABILITY ANALYSIS 
REACH H1A− STA 408+00  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  CC 

6. SP 
FSliq = 1.2 
ϕ’ = 19° 1. CL 2. SM 3. CL 4. CL/ML 5. SM 7. CL 8. SM 

1. CL 2. SM 3. CL 4. CL/ML 5. SM 7. CL 8. SM 6. SP 
FSliq = 1.2 
ϕ’ = 19° 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−28−H 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

WSEL = 5.3 FEET 

WATERSIDE POST EARTHQUAKE (NON−CIRCULAR FAILURE) 

LANDSIDE POST EARTHQUAKE (NON−CIRCULAR FAILURE)  

WSEL = 5.3 FEET 

FS = 1.4 

FS = 3.0 

SEISMIC SLOPE STABILITY ANALYSIS 
REACH H1A− STA 408+00  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  CC 

6. SP 
FSliq = 1.2 
ϕ’ = 19° 1. CL 2. SM 3. CL 4. CL/ML 5. SM 7. CL 8. SM 

1. CL 2. SM 3. CL 4. CL/ML 5. SM 7. CL 8. SM 6. SP 
FSliq = 1.2 
ϕ’ = 19° 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−29−A 
SCALE:    

DRAWN BY:    CHECKED BY:  

WATERSIDE 

200−YEAR DWSEL = 22.7 FEET 

LANDSIDE 

CROSS SECTION & MATERIAL PARAMETERS 
REACH H1B − STA 416+86  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    ZH  AL 

1. ML 
Kh = 1.6x10−4 cm/s = 0.45 ft/day 
Kv = 4.0x10−5 cm/s = 0.11 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 32°, c’ = 50 psf 
ϕ = 8°, c = 350 psf 

Su/σv’ = 0.67 

2. SM 
Kh = 2.4x10−4 cm/s = 0.68 ft/day 
Kv = 6.0x10−5 cm/s = 0.17 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 35°, c’ = 0 psf 

3. CL 
Kh = 8.1x10−6 cm/sec = 0.023 ft/day 
Kv = 2.0x10−6 cm/sec = 0.0058 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 

’ = 30°, c’ = 75 psf 

 = 5°, c = 700 psf 
Su/ σv’ =  0.67 

4. SM 
Kh = 2.0x10−3 cm/sec = 5.7 ft/day 
Kv = 5.0x10−4 cm/sec = 1.4 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 

’ = 33°, c’ = 0 psf 

5. SP−SM 
Kh = 1.6x10−2 cm/s = 45 ft/day 
Kv = 4.0x10−3 cm/s = 11 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 35°, c’ = 0 psf 

6. CL 
Kh = 8.1x10−6 cm/sec = 0.023 ft/day 
Kv = 2.0x10−6 cm/sec = 0.0058 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 

’ = 30°, c’ = 75 psf 

 = 5°, c = 700 psf 
Su/ σv’ =  0.67 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−29−B 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

BREAK OUT POINT 6.6 FEET ABOVE TOE 

GEOMETRY OF MODEL 

TOTAL HEAD CONTOURS − 200 YEAR 

DWSEL = 22.7 FEET 

iavg = 
18.3 − 13.0 

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−− 

13.0 − 9.7 

= 1.62 

SEEPAGE ANALYSIS 
REACH H1B − STA 416+86  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    AL  NS 

5. SP−SM 

iavg = 
18.2 − 12.2 

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−− 

12.2 − 9.8 

= 2.48 

2. SM 3. CL 4. SM 6.CL 1. ML 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−29−C 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

GEOMETRY OF MODEL 

TOTAL HEAD CONTOURS − HTOL 

HTOL = 23.8 FEET 

iavg = 
19.0 − 13.0 

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−− 

13.0 − 9.7 

= 1.82 

SEEPAGE ANALYSIS 
REACH H1B − STA 416+86  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    AL  NS 

5. SP−SM 

iavg = 
18.9 − 12.2 

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−− 

12.2 − 9.8 

= 2.74 

2. SM 3. CL 4. SM 6.CL 1. ML 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−29−D 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

DWSEL = 22.7 FEET 

WATERSIDE  RAPID DRAWDOWN 

LANDSIDE STEADY STATE SEEPAGE − 200 YEAR 

DWSEL = 22.7 FEET 

FS = 1.6 

DRAWDOWN ELEV. = 14.5 FEET 

FS = 1.8 

STATIC SLOPE STABILITY ANALYSIS 
REACH H1B − STA 416+86  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    AL  NS 

5. SP−SM 2. SM 3. CL 4. SM 6.CL 1. ML 

5. SP−SM 2. SM 3. CL 4. SM 6.CL 1. ML 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−29−E 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

HTOL = 23.8 FEET 

FS = 1.8 

STATIC SLOPE STABILITY ANALYSIS 
REACH H1B − STA 416+86  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    AL  NS 

LANDSIDE STEADY STATE SEEPAGE − HTOL 

5. SP−SM 2. SM 3. CL 4. SM 6.CL 1. ML 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−29−F 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

WSEL = 5.3 FEET 

FS = 0.8 

FS = 1.8 

WATERSIDE  SEISMIC 

LANDSIDE SEISMIC 

0.10g 

0.10g 

WSEL = 5.3 FEET 

SEISMIC SLOPE STABILITY ANALYSIS 
REACH H1B − STA 416+86  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    AL  NS 

5. SP−SM 2. SM 3. CL 4. SM 6.CL 1. ML 

5. SP−SM 2. SM 3. CL 4. SM 6.CL 1. ML 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−29−G 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

WSEL = 5.3 FEET 

WATERSIDE POST EARTHQUAKE 

LANDSIDE POST EARTHQUAKE  

WSEL = 5.3 FEET 

FS = 1.3 

FS = 2.3 

SEISMIC SLOPE STABILITY ANALYSIS 
REACH H1B − STA 416+86  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  CC 

4. SM 
FSliq = 1.4 
ϕ’ = 18° 

5. SP−SM 2. SM 3. CL 6.CL 1. ML 

5. SP−SM 2. SM 3. CL 6.CL 1. ML 
4. SM 
FSliq = 1.4 
ϕ’ = 18° 

4. SM 

4. SM 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−29−H 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

FS = 3.0 

WSEL = 5.3 FEET 

WATERSIDE POST EARTHQUAKE (NON−CIRCULAR FAILURE) 

FS = 1.4 

LANDSIDE POST EARTHQUAKE  

WSEL = 5.3 FEET 

4. SM 
FSliq = 1.4 
ϕ’ = 18° 

5. SP−SM 2. SM 3. CL 6.CL 1. ML 

5. SP−SM 2. SM 3. CL 6.CL 1. ML 
4. SM 
FSliq = 1.4 
ϕ’ = 18° 

4. SM 

4. SM 

SEISMIC SLOPE STABILITY ANALYSIS 
REACH H1B − STA 416+86  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  CC 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−30−A 
SCALE:    

DRAWN BY:     CHECKED BY:  

 

WATERSIDE 

200−YEAR DWSEL = 23.2 FEET 

LANDSIDE 

CROSS SECTION & MATERIAL PARAMETERS 
REACH H2 − STA 437+26  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    MH  AL 

1. SM 
Kh = 8.1x10−4 cm/s = 2.3 ft/day 
Kv = 2.0x10−4 cm/s = 0.58 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 33°, c’ = 0 psf 

2. CL 
Kh = 6.0x10−5 cm/s = 0.17 ft/day 
Kv = 3.0x10−5 cm/s = 0.034 ft/day 
Kv/Kh = 0.5 
Unit Weight = 120 pcf 
ϕ’ = 30°, c’ = 75 psf 
ϕ = 5°, c = 700 psf 
Su/ σv’ =  0.67 

3. SM 
Kh = 8.1x10−4 cm/s = 2.3 ft/day 
Kv = 2.0x10−4 cm/s = 0.58 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 33°, c’ = 0 psf 

4. CL 
Kh = 8.1x10−6 cm/s = 0.023 ft/day 
Kv = 2.0x10−6 cm/s = 0.0058 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 30°, c’ = 125 psf 
ϕ = 5°, c = 700 psf 
Su/ σv’ = 0.67 

5. SM 
Kh = 1.0x10−3 cm/s = 2.9 ft/day 
Kv = 2.5x10−4 cm/s = 0.73 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 32°, c’ = 0 psf 

6. SP 
Kh = 2.0x10−2 cm/s = 57 ft/day 
Kv = 2.0x10−2 cm/s = 57 ft/day 
Kv/Kh = 1 
Unit Weight = 120 pcf 
ϕ’ = 35°, c’ = 0 psf 

7. CL−ML 
Kh = 8.1x10−6 cm/s = 0.023 ft/day 
Kv = 2.0x10−6 cm/s = 0.0058 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 31°, c’ = 125 psf 
ϕ = 5°, c = 700 psf 
Su/ σv’ =  0.49 

8. CL 
Kh = 8.1x10−6 cm/s = 0.023 ft/day 
Kv = 2.0x10−6 cm/s = 0.0058 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 30°, c’ = 150psf 
ϕ = 5°, c = 700 psf 
Su/ σv’ =  0.67 

9. SM 
Kh = 3.2x10−4 cm/s = 0.91 ft/day 
Kv = 8.1x10−5 cm/s = 0.23 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 34°, c’ = 0 psf 

10. CL 
Kh = 8.1x10−6 cm/s = 0.023 ft/day 
Kv = 2.0x10−6 cm/s = 0.0058 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 30°, c’ = 0 psf 
ϕ = 5°, c = 700 psf 
Su/ σv’ =  0.67 

11. SP−SM 
Kh = 1.6x10−2 cm/s = 45 ft/day 
Kv = 4.0x10−3 cm/s = 11 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 34°, c’ = 0 psf 

12. CL 
Kh = 2.0x10−5 cm/s = 0.057 ft/day 
Kv = 1.0x10−5 cm/s = 0.029 ft/day 
Kv/Kh = 0.5 
Unit Weight = 120 pcf 
ϕ’ = 30°, c’ = 125 psf 
ϕ = 5°, c = 700 psf 
Su/ σv’ =  0.67 
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GEOMETRY OF MODEL 

TOTAL HEAD CONTOURS − 200 YEAR 

                   

                   

SEEPAGE ANALYSIS 
REACH H2 − STA 437+26  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    MH  NS 

 

 

 

                   

                   

 

 

TOTAL HEAD CONTOURS − 200 YEAR 

GEOMETRY OF MODEL 
1. SM 2. CL 3. SM 4. CL 5. SM 6. SP 

7. CL−ML 
8. CL 9. SM 10. CL 11. SP−SM 12. CL 

BREAK OUT POINT 6.0 FEET ABOVE TOE 

TOTAL HEAD CONTOURS − 200 YEAR 

DWSEL = 23.2 FEET 

iavg = 
19.0 − 12.6 

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−− 

12.6 − 8.7 

= 1.62 iavg = 
18.17 − 11.7 

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−− 

11.7 − 8.6 

= 2.12 
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GEOMETRY OF MODEL 

TOTAL HEAD CONTOURS − HTOL 

                   

                   

SEEPAGE ANALYSIS 
REACH H2 − STA 437+26  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    MH  NS 

                   

                   

GEOMETRY OF MODEL 

TOTAL HEAD CONTOURS − HTOL 

1. SM 2. CL 3. SM 4. CL 5. SM 6. SP 
7. CL−ML 

8. CL 9. SM 10. CL 11. SP−SM 12. CL 

HTOL = 24.4 FEET 

iavg = 
19.8 − 12.6 

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−− 

12.6 − 8.7 

= 1.81 iavg = 
18.8 − 11.7 

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−− 

11.7 − 8.6 

= 2.35 
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LANDSIDE STEADY STATE SEEPAGE − 200 YEAR 

STATIC SLOPE STABILITY ANALYSIS 
REACH H2 − STA 437+26  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    MH  NS 

DWSEL = 23.2 FEET 

LANDSIDE STEADY STATE S

DWSEL = 23.2 FEET 

FS = 1.6 

DRAWDOWN ELEV. = 14.9 FEET 

FS = 0.9 

1. SM 2. CL 3. SM 4. CL 12. CL 7. CL−ML 8. CL 
WATERSIDE  RAPID DRAWDOWN 

5.SM 6.SP−SM 9. SM 10. CL 11. SP−SM 

1. SM 2. CL 3. SM 4. CL 12. CL 7. CL−ML 8. CL 5.SM 6.SP−SM 9. SM 10. CL 11. SP−SM 



10/16/2015 1:56 PM 

C
O

PY
R

IG
H

T
 ©

 2
01

4 
B

Y
 E

N
G

E
O

 I
N

C
O

R
PO

R
A

T
E

D
, T

H
IS

 D
O

C
U

M
E

N
T

 M
A

Y
 N

O
T

 B
E

 R
E

PR
O

D
U

C
E

D
 I

N
 W

H
O

L
E

 O
R

 I
N

 P
A

R
T

 B
Y

 A
N

Y
 M

E
A

N
S 

W
H

A
T

SO
E

V
E

R
, N

O
R

 M
A

Y
 I

T
 B

E
 Q

U
E

T
E

D
 O

R
 E

X
C

E
R

PT
E

D
 W

IT
H

O
U

T
 T

H
E

 E
X

PR
E

SS
 W

R
IT

T
E

N
 C

O
N

SE
N

T
 O

F 
E

N
G

E
O

 I
N

C
O

R
PO

R
A

T
E

D
. 

 

 

PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−30−E 
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STATIC SLOPE STABILITY ANALYSIS 
REACH H2 − STA 437+26  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    MH  NS 

LANDSIDE STEADY STATE SEEPAGE − HTOL 

HTOL =  24.4 FEET 

FS = 0.7 1. SM 2. CL 3. SM 4. CL 12. CL 7. CL−ML 8. CL 5.SM 6.SP−SM 9. SM 10. CL 11. SP−SM 
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E−30−F 
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WATERSIDE  SEISMIC 

LANDSIDE SEISMIC 

0.10g 

SEISMIC SLOPE STABILITY ANALYSIS 
REACH H2 − STA 437+26  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    MH  NS 

FS = 1.0 

FS = 1.5 

WATERSIDE  SEI 

LANDSIDE SEISMIC 

WSEL = 5.3 FEET 

0.10g 

WSEL = 5.3 FEET 

1. SM 2. CL 3. SM 4. CL 12. CL 7. CL−ML 

8. CL 

5.SM 6.SP−SM 9. SM 10. CL 11. SP−SM 

1. SM 2. CL 3. SM 4. CL 12. CL 7. CL−ML 8. CL 5.SM 6.SP−SM 9. SM 10. CL 11. SP−SM 
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E−30−G 
SCALE:    
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WSEL = 5.3 FEET 

WATERSIDE POST EARTHQUAKE 

LANDSIDE POST EARTHQUAKE  

WSEL = 5.3 FEET 

FS = 1.0 

FS = 2.0 

SEISMIC SLOPE STABILITY ANALYSIS 
REACH H2 − STA 437+26  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    MH  CC 

6. SP 
FSliq = 1.2 
ϕ’ = 19° 

1. SM 2. CL 3. SM 4. CL 
7. CL−ML 8. CL 

5. SM 12. CL 

6. SP 
FSliq = 1.2 
ϕ’ = 19° 

1. SM 2. CL 3. SM 4. CL 
7. CL−ML 8. CL 

5. SM 12. CL 
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E−30−H 
SCALE:    

DRAWN BY:     CHECKED BY:  

 

 

 

WSEL = 5.3 FEET 

WATERSIDE POST EARTHQUAKE (NON−CIRCULAR FAIL

LANDSIDE POST EARTHQUAKE (NON−CIRCULAR FAILURE) 

WSEL = 5.3 FEET 

FS = 1.0 

FS = 2.7 

SEISMIC SLOPE STABILITY ANALYSIS 
REACH H2 − STA 437+26  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    MH  CC 

6. SP 
FSliq = 1.2 
ϕ’ = 19° 

1. SM 2. CL 3. SM 4. CL 
7. CL−ML 8. CL 

5. SM 12. CL 

6. SP 
FSliq = 1.2 
ϕ’ = 19° 

1. SM 2. CL 3. SM 4. CL 
7. CL−ML 8. CL 

5. SM 12. CL 
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PROJECT NO.:  5747.005.000 FIGURE NO. 
  

E−31−A 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

WATERSIDE 

200−YEAR DWSEL = 23.3 FEET 

LANDSIDE 

CROSS SECTION & MATERIAL PARAMETERS 
REACH H3 − STA 455+55 

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

    

  NO SCALE  

  MH AL 

9. CL 
Kh = 8.1x10−6 cm/s = 0.023 ft/day 
Kv = 2.0x10−6 cm/s = 0.0058 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 30°, c’ = 150 psf 
ϕ = 5°, c = 700 psf 
Su/ σv’ =  0.49 

8. SM 
Kh = 3.2x10−4 cm/s = 0.91 ft/day 
Kv = 8.1x10−5 cm/s = 0.23 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 35°, c’ = 0 psf 

7. CL 
Kh = 8.1x10−6 cm/s = 0.023 ft/day 
Kv = 2.0x10−6 cm/s = 0.0058 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 30°, c’ = 75 psf 
ϕ = 5°, c = 700 psf 
Su/ σv’ =  0.39 

6. SP 
Kh = 2.0x10−2 cm/s = 57 ft/day 
Kv = 2.0x10−2 cm/s = 57 ft/day 
Kv/Kh = 1 
Unit Weight = 120 pcf 
ϕ’ = 35°, c’ = 0 psf 

2. ML 
Kh = 1.6x10−4 cm/s = 0.45 ft/day 
Kv = 4.0x10−5 cm/s = 0.11 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 32°, c’ = 75 psf 
ϕ = 5°, c = 700 psf 
Su/ σv’ = 0.67 

3. ML 
Kh = 3.9x10−5 cm/s = 0.11 ft/day 
Kv = 9.7x10−6 cm/s = 0.028 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 32°, c’ = 75 psf 
ϕ = 5°, c = 700 psf 
Su/ σv’ = 0.67 

1. CL 
Kh = 6.0x10−5 cm/s = 0.17 ft/day 
Kv = 3.0x10−5 cm/s = 0.085 ft/day 
Kv/Kh = 0.5 
Unit Weight = 120 pcf 
ϕ’ = 30°, c’ = 75 psf 
ϕ = 5°, c = 700 psf 
Su/ σv’ = 0.67 

4. SM 
Kh = 3.9x10−4 cm/s = 1.1 ft/day 
Kv = 9.7x10−5 cm/s = 0.28 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 32°, c’ = 0 psf 

5. SP 
Kh = 2.0x10−2 cm/s = 57 ft/day 
Kv = 2.0x10−2 cm/s = 57 ft/day 
Kv/Kh = 1 
Unit Weight = 120 pcf 
ϕ’ = 35°, c’ = 0 psf 
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PROJECT NO.:  5747.005.000 FIGURE NO. 
  

E−31−B 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

 

 

GEOMETRY OF MODEL 

TOTAL HEAD CONTOURS − 200 YEAR 

SEEPAGE ANALYSIS 
REACH H3 − STA 455+55 

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

    

  NO SCALE  

  MH NS 

TOTAL HEAD CONTOURS − 200 YEAR 

GEOMETRY OF MODEL 

1. CL 2. ML 3. ML 4. SM 7. CL 8. SM 6. SP 5. SP 9. CL 

BREAK OUT POINT 2.3 FEET ABOVE TOE 

TOTAL HEAD CONTOURS − 200 YEAR 

DWSEL = 23.3 FEET 

iavg = 
17.6 − 13.7 

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−− 

13.7 − 7.8 

= 0.66 
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E−31−C 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

GEOMETRY OF MODEL 

TOTAL HEAD CONTOURS − HTOL 

SEEPAGE ANALYSIS 
REACH H3 − STA 455+55 

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

    

  NO SCALE  

  MH NS 

GEOMETRY OF MODEL 

TOTAL HEAD CONTOURS − HTOL 

HTOL = 24.6 FEET 

iavg = 
18.1 − 13.7 

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−− 

13.7 − 7.8 

= 0.75 

1. CL 2. ML 3. ML 4. SM 7. CL 8. SM 6. SP 5. SP 9. CL 
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PROJECT NO.:  5747.005.000 FIGURE NO. 
  

E−31−D 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

WATERSIDE  RAPID DRAWDOWN 

LANDSIDE STEADY STATE SEEPAGE − 200 YEAR 

STATIC SLOPE STABILITY ANALYSIS 
REACH H3 − STA 455+55 

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

    

  NO SCALE  

  MH NS 

DWSEL = 23.3 FEET 

LANDSIDE STEADY STATE SEEPAGE − 200 YEAR 

DWSEL = 23.3 FEET 

FS = 2.1 

DRAWDOWN ELEV. = 14.9 FEET 

FS = 1.1 

1. CL 2. ML 3. ML 4. SM 7. CL 8. SM 6. SP 5. SP 9. CL 

3. ML 4. SM 6. SP 1. CL 2. ML 7. CL 8. SM 9. CL 5. SP 



10/21/2015 9:24 AM 

C
O

PY
R

IG
H

T
 ©

 2
01

4 
B

Y
 E

N
G

E
O

 I
N

C
O

R
PO

R
A

T
E

D
, T

H
IS

 D
O

C
U

M
E

N
T

 M
A

Y
 N

O
T

 B
E

 R
E

PR
O

D
U

C
E

D
 I

N
 W

H
O

L
E

 O
R

 I
N

 P
A

R
T

 B
Y

 A
N

Y
 M

E
A

N
S 

W
H

A
T

SO
E

V
E

R
, N

O
R

 M
A

Y
 I

T
 B

E
 Q

U
E

T
E

D
 O

R
 E

X
C

E
R

PT
E

D
 W

IT
H

O
U

T
 T

H
E

 E
X

PR
E

SS
 W

R
IT

T
E

N
 C

O
N

SE
N

T
 O

F 
E

N
G

E
O

 I
N

C
O

R
PO

R
A

T
E

D
. 

 

 

PROJECT NO.:  5747.005.000 FIGURE NO. 
  

E−31−E 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

STATIC SLOPE STABILITY ANALYSIS 
REACH H3 − STA 455+55 

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

    

  NO SCALE  

  MH NS 

LANDSIDE STEADY STATE SEEPAGE − HTOL 

HTOL =  24.4 FEET 

FS = 1.0 

3. ML 4. SM 6. SP 5. SP 1. CL 2. ML 7. CL 8. SM 9. CL 



10/21/2015 9:24 AM 

C
O

PY
R

IG
H

T
 ©

 2
01

4 
B

Y
 E

N
G

E
O

 I
N

C
O

R
PO

R
A

T
E

D
, T

H
IS

 D
O

C
U

M
E

N
T

 M
A

Y
 N

O
T

 B
E

 R
E

PR
O

D
U

C
E

D
 I

N
 W

H
O

L
E

 O
R

 I
N

 P
A

R
T

 B
Y

 A
N

Y
 M

E
A

N
S 

W
H

A
T

SO
E

V
E

R
, N

O
R

 M
A

Y
 I

T
 B

E
 Q

U
E

T
E

D
 O

R
 E

X
C

E
R

PT
E

D
 W

IT
H

O
U

T
 T

H
E

 E
X

PR
E

SS
 W

R
IT

T
E

N
 C

O
N

SE
N

T
 O

F 
E

N
G

E
O

 I
N

C
O

R
PO

R
A

T
E

D
. 

 

 

PROJECT NO.:  5747.005.000 FIGURE NO. 
  

E−31−F 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

WATERSIDE  SEISMIC 

LANDSIDE SEISMIC 

0.10g 

SEISMIC SLOPE STABILITY ANALYSIS 
REACH H3 − STA 455+55 

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

    

  NO SCALE  

  MH NS 

FS = 1.7 

FS = 1.5 

WATERSIDE  SEI 

LANDSIDE SEISMIC 

0.10g 

WSEL = 5.3 FEET 

1. CL 2. ML 3. ML 4. SM 7. CL 8. SM 5. SP 9. CL 

3. ML 4. SM 6. SP 5. SP 1. CL 2. ML 7. CL 8. SM 9. CL 

6. SP 

WSEL = 5.3 FEET 
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PROJECT NO.:  5747.005.000 FIGURE NO. 
  

E−31−G 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

WSEL = 5.3 FEET 

WATERSIDE POST EARTHQUAKE 

LANDSIDE POST EARTHQUAKE  

WSEL = 5.3 FEET 

FS = 1.8 

FS = 1.2 

SEISMIC SLOPE STABILITY ANALYSIS 
REACH H3 − STA 455+55 

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

    

  NO SCALE  

  ZR CC 

5. SP 
FSliq = 0.9 
Sr/σvo’ = 0.083 1. CL 2. ML 3. ML 4. SM 7. CL 8. SM 9. CL 6. SP 

5. SP 
FSliq = 0.9 
Sr/σvo’ = 0.083 

2. ML 
3. ML 4. SM 7. CL 8. SM 9. CL 6. SP 
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PROJECT NO.:  5747.005.000 FIGURE NO. 
  

E−31−H 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

WSEL = 5.3 FEET 

WATERSIDE POST EARTHQUAKE (NON−CIRCULAR FAILURE) 

LANDSIDE POST EARTHQUAKE (NON−CIRCULAR FAILURE) 

WSEL = 5.3 FEET 

FS = 0.9 

FS = 1.1 

SEISMIC SLOPE STABILITY ANALYSIS 
REACH H3 − STA 455+55 

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

    

  NO SCALE  

  ZR CC 

` 

5. SP 
FSliq = 0.9 
Sr/σvo’ = 0.083 1. CL 2. ML 3. ML 4. SM 7. CL 8. SM 9. CL 6. SP 

5. SP 
FSliq = 0.9 
Sr/σvo’ = 0.083 

2. ML 
3. ML 4. SM 7. CL 8. SM 9. CL 6. SP 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−32−A 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

WATERSIDE 

200−YEAR DWSEL = 23.6 FEET 

LANDSIDE 

CROSS SECTION & MATERIAL PARAMETERS 
REACH I − STA 476+00  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    ZH  NS 

1. SM 
Kh = 7.8x10−4 cm/s = 2.2 ft/day 
Kv = 1.9x10−4 cm/s = 0.55 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 35°, c’ = 0 psf 

3. SC−ML 
Kh = 4.9x10−5 cm/s = 0.14 ft/day 
Kv = 1.2x10−5 cm/s = 0.035 ft/da
y 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 

2. CL 
Kh = 8.1x10−6 cm/s = 0.023 ft/day 
Kv = 2.0x10−6 cm/s = 0.0058 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 30°, c’ = 125 psf 
ϕ = 5°, c = 700 psf 

Su/σv’ = 0.67 

4. SM 
Kh = 9.9x10−5 cm/s = 0.28 ft/day 
Kv = 2.5x10−5 cm/s = 0.07 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 32°, c’ = 0 psf 

6. SM 
Kh = 2.0x10−3 cm/s = 5.6 ft/day 
Kv = 5.0x10−4 cm/s = 1.4 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 35°, c’ = 0 psf 

8. SM 
Kh = 2.0x10−3 cm/s = 5.6 ft/day 
Kv = 5.0x10−4 cm/s = 1.4 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 35°, c’ = 0 psf 

9. SP−SM 
Kh = 1.6x10−2 cm/s = 45 ft/day 
Kv = 4.0x10−3 cm/s = 11 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 35°, c’ = 0 psf 

5. CL 
Kh = 8.1x10−6 cm/s = 0.023 ft/day 
Kv = 2.0x10−6 cm/s = 0.0058 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 30°, c’ = 150 psf 
ϕ = 5°, c = 700 psf 

Su/σv’ = 0.67 

7. CL 
Kh = 8.1x10−6 cm/s = 0.023 ft/day 
Kv = 2.0x10−6 cm/s = 0.0058 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 30°, c’ = 150 psf 
ϕ = 5°, c = 700 psf 

Su/σv’ = 0.67 

10. CL 
Kh = 8.1x10−7 cm/s = 0.0023 ft/day 
Kv = 2.0x10−7 cm/s = 0.00058 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 30°, c’ = 150 psf 
ϕ = 5°, c = 700 psf 

Su/σv’ = 0.67 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−32−B 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

BREAK OUT POINT 6.0 FEET ABOVE TOE 

GEOMETRY OF MODEL 

TOTAL HEAD CONTOURS − 200 YEAR 

DWSEL = 23.6 FEET 

iavg = 
14.2 − 11.0 

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−− 

11.0 − 9.0 

= 1.61  

SEEPAGE ANALYSIS 
REACH I − STA 476+00  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    ZR  NS 

6. SM 1. SM 4. SM 5. CL 7. CL 9. SP−SM 10. CL 8. SM 2.CL 3. SC−ML 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−32−C 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

GEOMETRY OF MODEL 

TOTAL HEAD CONTOURS − HTOL 

HTOL = 24.9 FEET 

SEEPAGE ANALYSIS 
REACH I − STA 476+00  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    ZR  NS 

6. SM 1. SM 4. SM 5. CL 7. CL 9. SP−SM 10. CL 8. SM 2.CL 3. SC−ML 

iavg = 
14.4 − 11.0 

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−− 

11.0 − 9.0 

= 1.75  
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−32−D 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

FS = 1.3 

FS = 1.5 

DWSEL = 23.6 FEET 

WATERSIDE  RAPID DRAWDOWN 

LANDSIDE STEADY STATE SEEPAGE − 200 YEAR 

DWSEL = 23.6 FEET 

DRAWDOWN ELEV. = 15.0 FEET 

STATIC SLOPE STABILITY ANALYSIS 
REACH I − STA 476+00  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    ZR  NS 

6. SM 1. SM 4. SM 5. CL 7. CL 9. SP−SM 8. SM 2.CL 3. SC−ML 

6. SM 1. SM 4. SM 5. CL 7. CL 9. SP−SM 8. SM 2.CL 3. SC−ML 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−32−E 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

FS = 1.2 

HTOL = 24.9 FEET 

STATIC SLOPE STABILITY ANALYSIS 
REACH I − STA 476+00  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    ZR  NS 

LANDSIDE STEADY STATE SEEPAGE − HTOL 
6. SM 1. SM 4. SM 5. CL 7. CL 9. SP−SM 8. SM 2.CL 3. SC−ML 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−32−F 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

FS = 1.1 

FS = 1.4 

WSEL = 5.3 FEET 

WATERSIDE  SEISMIC 

LANDSIDE SEISMIC 

0.10g 

0.10g 

WSEL = 5.3 FEET 

SEISMIC SLOPE STABILITY ANALYSIS 
REACH I − STA 476+00  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    ZR  NS 

6. SM 1. SM 4. SM 5. CL 7. CL 9. SP−SM 8. SM 2.CL 3. SC−ML 

6. SM 1. SM 4. SM 5. CL 7. CL 9. SP−SM 8. SM 2.CL 3. SC−ML 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−33−A 
SCALE:    

DRAWN BY:     CHECKED BY:  

8. CL 
Kh = 8.1x10−6 cm/s = 0.023 ft/day 
Kv = 2.0x10−6 cm/s = 0.0058 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 30°, c’ = 150psf 
ϕ = 5°, c = 700 psf 
Su/ σv’ =  0.67 

7. SP−SM 
Kh = 1.6x10−2 cm/s = 45 ft/day 
Kv = 4.0x10−3 cm/s = 11 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 35°, c’ = 0 psf 

6. CL 
Kh = 8.1x10−6 cm/s = 0.023 ft/day 
Kv = 2.0x10−6 cm/s = 0.0058 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 30°, c’ = 0 psf 
ϕ = 5°, c = 700 psf 
Su/ σv’ =  0.39 

5. SP 
Kh = 2.0x10−2 cm/s = 57 ft/day 
Kv = 2.0x10−2 cm/s = 57 ft/day 
Kv/Kh = 1 
Unit Weight = 120 pcf 
ϕ’ = 35°, c’ = 0 psf 

WATERSIDE 

200−YEAR DWSEL = 23.9 FEET 

LANDSIDE 

CROSS SECTION & MATERIAL PARAMETERS 
REACH I − STA 496+28  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    MH  NS 

4. SM 
Kh = 3.2x10−4 cm/s = 0.91 ft/day 
Kv = 8.0x10−5 cm/s = 0.23 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 33°, c’ = 0 psf 

2. SP−SM 
Kh = 1.6x10−2 cm/s = 45 ft/day 
Kv = 4.0x10−3 cm/s = 11 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 35°, c’ = 0 psf 

3. CL 
Kh = 8.1x10−6 cm/s = 0.023 ft/day 
Kv = 2.0x10−6 cm/s = 0.0058 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 30°, c’ = 150 psf 
ϕ = 5°, c = 700 psf 
Su/ σv’ = 0.67 

1. SC 
Kh = 3.5x10−4 cm/s = 1.0 ft/day 
Kv = 8.9x10−5 cm/s = 0.25 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 32°, c’ = 0 psf 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−33−B 
SCALE:    

DRAWN BY:     CHECKED BY:  

 

 

SEEPAGE ANALYSIS 
REACH I − STA 496+28  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    MH  NS 

 

 

 

 

 

 

 

BREAK OUT POINT 4.0 FEET ABOVE TOE 

TOTAL HEAD CONTOURS − 200 YEAR 

DWSEL = 23.9 FEET 

iavg = 
22.2 − 13.0 

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−− 

13.0 − 3.6 

= 0.97 

1. SC 2. SP−SM 3. CL 
GEOMETRY OF MODEL 

4. SM 5. SP 6. CL 7. SP−SM 8. CL 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−33−C 
SCALE:    

DRAWN BY:     CHECKED BY:  

SEEPAGE ANALYSIS 
REACH I − STA 496+28  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    MH  NS 

 

 

GEOMETRY OF MODEL 

TOTAL HEAD CONTOURS − HTOL 

HTOL = 25.2 FEET 

iavg = 
23.2 − 13.0 

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−− 

13.0 − 3.6 

= 1.08 

                   

                   

 

 

1. SC 2. SP−SM 3. CL 4. SM 5. SP 6. CL 7. SP−SM 8. CL 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−33−D 
SCALE:    

DRAWN BY:     CHECKED BY:  

 

 

LANDSIDE STEADY STATE SEEPAGE − 200 YEAR 

STATIC SLOPE STABILITY ANALYSIS 
REACH I − STA 496+28  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    MH  NS 

DWSEL = 23.9 FEET 

LANDSIDE STEADY STATE SEEPAGE − 200 YEAR 

DWSEL = 23.9 FEET 

FS = 2.0 

DRAWDOWN ELEV. = 14.9 FEET 

FS = 1.7 

WATERSIDE  RAPID DRAWDOWN 

1. SC 2. SP−SM 4. SM 5. SP 6. CL 3. CL 7. SP−SM 8. CL 

1. SC 2. SP−SM 3. CL 4. SM 5. SP 6. CL 7. SP−SM 8. CL 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−33−E 
SCALE:    

DRAWN BY:     CHECKED BY:  

STATIC SLOPE STABILITY ANALYSIS 
REACH I − STA 496+28  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    MH  NS 

LANDSIDE STEADY STATE SEEPAGE − HTOL 

HTOL =  25.2 FEET 

FS = 1.5 1. SC 2. SP−SM 3. CL 4. SM 5. SP 6. CL 7. SP−SM 8. CL 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−33−F 
SCALE:    

DRAWN BY:     CHECKED BY:  

WATERSIDE  SEISMIC 

LANDSIDE SEISMIC 

0.10g 

SEISMIC SLOPE STABILITY ANALYSIS 
REACH I − STA 496+28  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    MH  NS 

FS = 1.2 

FS = 1.9 

LANDSIDE SEISMIC 

WSEL = 5.3 FEET 

0.10g 

WSEL = 5.3 FEET 

 

 

1. SC 2. SP−SM 3. CL 4. SM 5. SP 6. CL 7. SP−SM 8. CL 

1. SC 2. SP−SM 3. CL 4. SM 5. SP 6. CL 7. SP−SM 8. CL 

WATERSIDE  SEI 



10/16/2015 1:58 PM 

C
O

PY
R

IG
H

T
 ©

 2
01

4 
B

Y
 E

N
G

E
O

 I
N

C
O

R
PO

R
A

T
E

D
, T

H
IS

 D
O

C
U

M
E

N
T

 M
A

Y
 N

O
T

 B
E

 R
E

PR
O

D
U

C
E

D
 I

N
 W

H
O

L
E

 O
R

 I
N

 P
A

R
T

 B
Y

 A
N

Y
 M

E
A

N
S 

W
H

A
T

SO
E

V
E

R
, N

O
R

 M
A

Y
 I

T
 B

E
 Q

U
E

T
E

D
 O

R
 E

X
C

E
R

PT
E

D
 W

IT
H

O
U

T
 T

H
E

 E
X

PR
E

SS
 W

R
IT

T
E

N
 C

O
N

SE
N

T
 O

F 
E

N
G

E
O

 I
N

C
O

R
PO

R
A

T
E

D
. 

 

 

PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−34−A 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

WATERSIDE 

200−YEAR DWSEL = 24.1 FEET 

LANDSIDE 

CROSS SECTION & MATERIAL PARAMETERS 
REACH J1A − STA 511+00  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    MH  NS 

2. CL 
Kh = 8.1x10−6 cm/s = 0.023 ft/day 
Kv = 2.0x10−6 cm/s = 0.0058 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 30°, c’ = 50 psf 
ϕ = 5°, c = 700 psf 
Su/ σv’ =  0.67 

1. SC−SM 
Kh = 8.0x10−4 cm/s = 2.2 ft/day 
Kv = 1.9x10−4 cm/s = 0.55 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 35°, c’ = 0 psf 

3. SM 
Kh = 2.0x10−3cm/s = 5.7 ft/day 
Kv = 5.0x10−4 cm/s = 1.4 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 35°, c’ = 0 psf 

7. SM 
Kh = 2x10−3cm/s = 5.7 ft/day 
Kv = 5.0x10−4 cm/s = 1.4 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 35°, c’ = 0 psf 

5. CL 
Kh = 8.1x10−6 cm/s = 0.023 ft/day 
Kv = 2.0x10−6 cm/s = 0.0058 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 30°, c’ = 100 psf 
ϕ = 5°, c = 700 psf 
Su/ σv’ =  0.58 

6. SP−SM 
Kh = 1.6x10−2 cm/s = 45 ft/day 
Kv = 4.0x10−3 cm/s = 11 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 35°, c’ = 0 psf 

8. CL 
Kh = 8.1x10−6 cm/s = 0.023 ft/day 
Kv = 2.0x10−6 cm/s = 0.0058 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 30°, c’ = 150 psf 
ϕ = 5°, c = 700 psf 
Su/ σv’ =  0.67 

4. ML/CL 
Kh = 9.9x10−5 cm/s = 0.28 ft/day 
Kv = 2.5x10−5 cm/s = 0.07 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 31°, c’ = 50 psf 
ϕ = 5°, c = 700 psf 
Su/ σv’ =  0.67 

9. SM 
Kh = 2x10−3cm/s = 5.7 ft/day 
Kv = 5.0x10−4 cm/s = 1.4 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 35°, c’ = 0 psf 

10. SM 
Kh = 2x10−3cm/s = 5.7 ft/day 
Kv = 5.0x10−4 cm/s = 1.4 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 35°, c’ = 0 psf 

11. SM 
Kh = 2x10−3cm/s = 5.7 ft/day 
Kv = 5.0x10−4 cm/s = 1.4 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 32°, c’ = 0 psf 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−34−B 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

BREAK OUT POINT 3.0 FEET ABOVE TOE 

GEOMETRY OF MODEL 

TOTAL HEAD CONTOURS − 200 YEAR 

DWSEL = 24.1 FEET 

iavg = 
21.2 − 16.0 

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−− 

16.0 − 3.3 

= 0.41  

SEEPAGE ANALYSIS 
REACH J1A − STA 511+00  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    MH  NS 

1. SC−SM 6. SP−SM 8. CL 2. CL 3. SM 5. CL 4. ML/CL 9. SM 10. SM 11. SM 7. SM 

CR =  
29.8 ft − (−41.8 ft) 

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−− 

24.1 ft − 19.0 ft 

Minimum Allowable CR for SM = 15 

= 14.0 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−34−C 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

GEOMETRY OF MODEL 

TOTAL HEAD CONTOURS − HTOL 

HTOL = 25.4 FEET 

SEEPAGE ANALYSIS 
REACH J1A − STA 511+00  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    MH  NS 

iavg = 
22.2 − 16.0 

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−− 

16.0 − 3.3 

= 0.49 

1. SC−SM 6. SP−SM 8. CL 2. CL 3. SM 5. CL 4. ML/CL 9. SM 10. SM 11. SM 7. SM 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−34−D 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

DWSEL = 24.1 FEET 

WATERSIDE  RAPID DRAWDOWN 

LANDSIDE STEADY STATE SEEPAGE − 200 YEAR 

DWSEL = 24.1 FEET 

FS = 2.6 

DRAWDOWN ELEV. = 15.3 FEET 

FS = 1.4 

STATIC SLOPE STABILITY ANALYSIS 
REACH J1A − STA 511+00  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    MH  NS 

1. SC−SM 6. SP−SM 8. CL 2. CL 3. SM 5. CL 4. ML/CL 9. SM 10. SM 11. SM 7. SM 

1. SC−SM 6. SP−SM 8. CL 2. CL 3. SM 5. CL 4. ML/CL 9. SM 10. SM 11. SM 7. SM 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−34−E 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

HTOL = 25.4 FEET 

FS = 1.3 

STATIC SLOPE STABILITY ANALYSIS 
REACH J1A − STA 511+00  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    MH  NS 

LANDSIDE STEADY STATE SEEPAGE − HTOL 
1. SC−SM 6. SP−SM 8. CL 2. CL 3. SM 5. CL 4. ML/CL 9. SM 10. SM 11. SM 7. SM 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−34−F 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

WSEL = 5.3 FEET 

FS = 2.2 

FS = 1.5 

WATERSIDE  SEISMIC 

LANDSIDE SEISMIC 

0.10g 

0.10g 

WSEL = 5.3 FEET 

SEISMIC SLOPE STABILITY ANALYSIS 
REACH J1A − STA 511+00  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    MH  NS 

1. SC−SM 6. SP−SM 8. CL 2. CL 3. SM 5. CL 4. ML/CL 9. SM 10. SM 11. SM 7. SM 

1. SC−SM 6. SP−SM 8. CL 2. CL 3. SM 5. CL 4. ML/CL 9. SM 10. SM 11. SM 7. SM 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−35−A 
SCALE:    

DRAWN BY:     CHECKED BY:  

 

3. CL 
Kh = 8.1x10−6 cm/s = 0.023 ft/day 
Kv = 2.0x10−6 cm/s = 0.0058 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 30°, c’ = 100 psf 
ϕ = 5°, c = 700 psf 
Su/ σv’ =  0.67 

WATERSIDE 

200 YEAR DWSEL = 24.1 FEET 

LANDSIDE 

CROSS SECTION & MATERIAL PARAMETERS 
REACH J1A − STA 516+00 

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    MH  NS 

1. SM 
Kh = 8.1x10−4 cm/s = 2.3 ft/day 
Kv = 2.0x10−4 cm/s = 0.58 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 35°, c’ = 0 psf 

2. SC−SM 
Kh = 8.1x10−4 cm/s = 2.3 ft/day 
Kv = 2.0x10−4 cm/s = 0.58 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 32°, c’ = 0 psf 

8. CL 
Kh = 8.1x10−6 cm/s = 0.023 ft/day 
Kv = 2.0x10−6 cm/s = 0.0058 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 30°, c’ = 150 psf 
ϕ = 5°, c = 700 psf 
Su/ σv’ =  0.49 

7. CL 
Kh = 8.1x10−6 cm/s = 0.023 ft/day 
Kv = 2.0x10−6 cm/s = 0.0058 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 30°, c’ = 150 psf 
ϕ = 5°, c = 700 psf 
Su/ σv’ =  0.49 

4. SM  
Kh = 3.9x10−3 cm/s = 11 ft/day 
Kv = 1.9x10−3 cm/s = 5.5 ft/day 
Kv/Kh = 0.5 
Unit Weight = 120 pcf 
ϕ’ = 33°, c’ = 0 psf 

5. CL 
Kh = 8.1x10−6 cm/s = 0.023 ft/day 
Kv = 2.0x10−6 cm/s = 0.0058 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 30°, c’ = 150 psf 
ϕ = 5°, c = 700 psf 
Su/ σv’ =  0.67 

6. SP−SM 
Kh = 1.6x10−2 cm/s = 45 ft/day 
Kv = 4.0x10−3 cm/s = 11 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 35°, c’ = 0 psf 

Engimeered Fill 
Kh = 9.9x10−5 cm/s = 0.28 ft/day 
Kv = 2.5x10−5 cm/s = 0.07 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 30°, c’ = 0 psf 

Drain Rock 
Kh = 9.9x10−1 cm/s = 2800 ft/day 
Kv = 9.9x10−1 cm/s = 2800 ft/day 
Kv/Kh = 1.0 
Unit Weight = 120 pcf 
ϕ’ = 35°, c’ = 0 psf 

Filter Sand 
Kh = 2.0x10−2 cm/s = 56 ft/day 
Kv = 2.0x10−3 cm/s = 56 ft/day 
Kv/Kh = 1.0 
Unit Weight = 120 pcf 
ϕ’ = 35°, c’ = 0 psf 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−35−B 
SCALE:    

DRAWN BY:     CHECKED BY:  

 

                   

                   

 

 

 

 

GEOMETRY OF MODEL 

TOTAL HEAD CONTOURS − 200 YEAR 

SEEPAGE ANALYSIS 
REACH J1A − STA 516+00 

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    MH  NS 

TOTAL HEAD CONTOURS − 200 YEAR 

GEOMETRY OF MODEL 

1. SM 6. SP−SM 8. CL 

NO THROUGH SEEPAGE CALCULATED 

TOTAL HEAD CONTOURS − 200 YEAR 

DWSEL = 24.1 FEET 

ilocal = 0.14  

2. SC−SM 3. CL 7. CL 5. CL 4. SM Engineered Fill Drainage Rock Filter Sand 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−35−C 
SCALE:    

DRAWN BY:     CHECKED BY:  

 

GEOMETRY OF MODEL 

TOTAL HEAD CONTOURS − HTOL 

SEEPAGE ANALYSIS 
REACH J1A − STA 516+00 

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    MH  NS 

GEOMETRY OF MODEL 

TOTAL HEAD CONTOURS − HTOL 

HTOL = 25.4 FEET 

ilocal = 0.14 

 

 

1. SM 6. SP−SM 8. CL 2. SC−SM 3. CL 7. CL 5. CL 4. SM Engineered Fill Drainage Rock Filter Sand 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−35−D 
SCALE:    

DRAWN BY:     CHECKED BY:  

 

 

 

WATERSIDE  RAPID DRAWDOWN 

LANDSIDE STEADY STATE SEEPAGE − 200 YEAR 

STATIC SLOPE STABILITY ANALYSIS 
REACH J1A − STA 516+00 

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    MH  NS 

DWSEL = 24.1 FEET 

LANDSIDE STEADY STATE SEEPAGE − 200 YEAR 

DWSEL = 24.1 FEET 

FS = 1.8 

DRAWDOWN ELEV. = 15.3 FEET 

FS = 2.3 

1. SM 6. SP−SM 8. CL 2. SC−SM 3. CL 7. CL 5. CL 4. SM Engineered Fill Drainage Rock Filter Sand 

1. SM 6. SP−SM 8. CL 2. SC−SM 3. CL 7. CL 5. CL 4. SM Engineered Fill Drainage Rock Filter Sand 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−35−E 
SCALE:    

DRAWN BY:     CHECKED BY:  

 

STATIC SLOPE STABILITY ANALYSIS 
REACH J1A − STA 516+00 

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    MH  NS 

LANDSIDE STEADY STATE SEEPAGE − HTOL 

HTOL =  25.4 FEET 

FS = 2.3 

 

 

1. SM 6. SP−SM 8. CL 2. SC−SM 3. CL 7. CL 5. CL 4. SM Engineered Fill Drainage Rock Filter Sand 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−35−F 
SCALE:    

DRAWN BY:     CHECKED BY:  

 

WATERSIDE  SEISMIC 

LANDSIDE SEISMIC 

0.10g 

SEISMIC SLOPE STABILITY ANALYSIS 
REACH J1A − STA 516+00 

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    MH  NS 

FS = 1.4 

FS = 1.7 

WATERSIDE  SEI 

LANDSIDE SEISMIC 

0.10g 

WSEL = 5.3 FEET 

WSEL = 5.3 FEET 

 

 

 

 

1. SM 6. SP−SM 8. CL 2. SC−SM 3. CL 7. CL 5. CL 4. SM Engineered Fill Drainage Rock Filter Sand 

1. SM 6. SP−SM 8. CL 2. SC−SM 3. CL 7. CL 5. CL 4. SM Engineered Fill Drainage Rock Filter Sand 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−36−A 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

WATERSIDE 

200−YEAR DWSEL = 24.2 FEET 

LANDSIDE 

` 

CROSS SECTION & MATERIAL PARAMETERS 
REACH J1B − STA 528+45  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    ZH  AL 

3. CL 
Kh = 7.8x10−6 cm/sec = 0.022 ft/day 
Kv = 1.9x10−6 cm/sec = 0.0055 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 

’ = 30°, c’ = 100 psf 

 = 5°, c = 700 psf 
Su/ σv’ =  0.67 

1. SM 
Kh = 8.1x10−4 cm/sec = 2.3 ft/day 
Kv = 2.0x10−4 cm/sec = 0.58 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 

’ = 32°, c’ = 0 psf 

2. SC−SM 
Kh = 8.1x10−4 cm/sec = 2.3 ft/day 
Kv = 2.0x10−4 cm/sec = 0.58 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 

’ = 35°, c’ = 0 psf 

4. SM 
Kh = 4.0x10−3 cm/sec = 11 ft/day 
Kv = 2.0x10−3 cm/sec = 5.5 ft/day 
Kv/Kh = 0.5 
Unit Weight = 120 pcf 

’ = 33°, c’ = 0 psf 

5. SP−SM 
Kh = 1.6x10−2 cm/s = 45 ft/day 
Kv = 4.0x10−3 cm/s = 11 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 35°, c’ = 0 psf 

6. CL 
Kh = 8.1x10−6 cm/sec = 0.023 ft/day 
Kv = 2.0x10−6 cm/sec = 0.0058 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 

’ = 30°, c’ = 150 psf 

 = 5°, c = 700 psf 
Su/ σv’ =  0.58 

7. SP−SM 
Kh = 1.6x10−2 cm/s = 45 ft/day 
Kv = 4.0x10−3 cm/s = 11 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 35°, c’ = 0 psf 

8. CL 
Kh = 8.1x10−6 cm/sec = 0.023 ft/day 
Kv = 2.0x10−6 cm/sec = 0.0058 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 

’ = 30°, c’ = 150 psf 

 = 5°, c = 700 psf 
Su/ σv’ =  0.58 

`

Drainage Rock 
Kh = 9.9x10−1 cm/s = 2800 ft/day 
Kv = 9.9x10−1 cm/s = 2800 ft/day 
Kv/Kh = 1 
Unit Weight = 120 pcf 
ϕ’ = 35°, c’ = 0 psf 

9. CL 
Kh = 2.0x10−5 cm/sec = 0.056 ft/day 
Kv = 9.9x10−6 cm/sec = 0.028 ft/day 
Kv/Kh = 0.5 
Unit Weight = 120 pcf 

’ = 30°, c’ = 75 psf 

 = 5°, c = 700 psf 
Su/ σv’ =  0.67 

Filter Sand 
Kh = 2.0x10−2 cm/s = 57 ft/day 
Kv = 2.0x10−2 cm/s = 57 ft/day 
Kv/Kh = 1 
Unit Weight = 120 pcf 
ϕ’ = 35°, c’ = 0 psf 

Engineered Fill 
Kh = 2.0x10−5 cm/s = 0.057 ft/day 
Kv = 1.0x10−5 cm/s = 0.029 ft/day 
Kv/Kh = 0.5 
Unit Weight = 120 pcf 
ϕ’ = 35°, c’ = 0 psf 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−36−B 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

NO THROUGH SEEPAGE CALCULATED 

1. SM 

GEOMETRY OF MODEL 

TOTAL HEAD CONTOURS − 200 YEAR 

DWSEL = 24.2 FEET 

iavg = 
14.3 − 12.8 

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−− 

12.8 − 9.1 

= 0.39 (0.47)3D 

SEEPAGE ANALYSIS 
REACH J1B − STA 528+45  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    AL  NS 

Note: 3D seepage effects are accounted for. 

2. SC−SM 3. CL 4. SM 5. SP−SM 6. CL 7. SP−SM 8. CL 9. CL 

10.  Berm 
Drain Rock 

11. Berm 
Filter 

12.  Engineered 
Fill 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−36−C 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

1. SM 

GEOMETRY OF MODEL 

TOTAL HEAD CONTOURS − HTOL 

HTOL = 25.6 FEET 

SEEPAGE ANALYSIS 
REACH J1B − STA 528+45  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    AL  NS 

Note: 3D seepage effects are accounted for. 

2. SC−SM 3. CL 4. SM 5. SP−SM 6. CL 7. SP−SM 8. CL 9. CL 

10. Berm 
Drain Rock 

11. Berm 
Filter 

12. Engineered 
Fill 

iavg = 
14.5 − 12.8 

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−− 

12.8 − 9.1 

= 0.43 (0.51)3D 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−36−D 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

DWSEL = 24.2 FEET 

WATERSIDE  RAPID DRAWDOWN 

LANDSIDE STEADY STATE SEEPAGE − 200 YEAR 

DWSEL = 24.2 FEET 

FS = 1.6 

DRAWDOWN ELEV. = 15.3 FEET 

FS = 2.3 

STATIC SLOPE STABILITY ANALYSIS 
REACH J1B − STA 528+45  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    AL  NS 

1. SM 2. SC−SM 3. CL 

4. SM 5. SP−SM 6. CL 

10. Berm 
Drain Rock 

11. Berm 
Filter 

12. Engineered 
Fill 

1. SM 2. SC−SM 3. CL 4. SM 5. SP−SM 6. CL 
10. Berm 

Drain Rock 
11. Berm 

Filter 
12. Engineered 

Filter 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−36−E 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

HTOL = 25.6 FEET 

FS = 2.3 

STATIC SLOPE STABILITY ANALYSIS 
REACH J1B − STA 528+45  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    AL  NS 

LANDSIDE STEADY STATE SEEPAGE − HTOL 

1. SM 2. SC−SM 3. CL 4. SM 5. SP−SM 6. CL 
10. Berm 

Drain Rock 
11. Berm 

Filter 
12. Engineered 

Fill 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−36−F 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

WSEL = 5.3 FEET 

FS = 1.1 

FS = 1.7 

WATERSIDE  SEISMIC 

LANDSIDE SEISMIC 

0.10g 

0.10g 

WSEL = 5.3 FEET 

SEISMIC SLOPE STABILITY ANALYSIS 
REACH J1B − STA 528+45  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    AL  NS 

1. SM 2. SC−SM 3. CL 

4. SM 5. SP−SM 6. CL 

10. Berm 
Drain Rock 

11. Berm 
Filter 

12. Engineered 
Fill 

1. SM 2. SC−SM 3. CL 4. SM 5. SP−SM 6. CL 
10. Berm 

Drain Rock 
11. Berm 

Filter 
12. Engineered 

Filter 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−36−G 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

WSEL = 5.3 FEET 

WATERSIDE POST EARTHQUAKE 

LANDSIDE POST EARTHQUAKE  

WSEL = 5.3 FEET 

FS = 1.1 

FS = 2.3 

SEISMIC SLOPE STABILITY ANALYSIS 
REACH J1B − STA 528+45  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  CC 

4. SM 
FSliq = 1.0 
ϕ’ = 18°  

1. SM 2. SC−SM 3. CL 

4. SM 

5. SP−SM 6. CL 

10. Berm 
Drain Rock 

11. Berm 
Filter 

12. Engineered 
Fill 

4. SM 
FSliq = 1.0 
ϕ’ = 18°  

1. SM 2. SC−SM 

4. SM 

5. SP−SM 6. CL 

10. Berm 
Drain Rock 

11. Berm 
Filter 

12. Engineered 
Filter 3. CL 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−36−H 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

WSEL = 5.3 FEET 

WATERSIDE POST EARTHQUAKE (NON−CIRCULAR FAILURE) 

LANDSIDE POST EARTHQUAKE (NON−CIRCULAR FAILURE) 

WSEL = 5.3 FEET 

FS = 1.1 

FS = 3.0 

SEISMIC SLOPE STABILITY ANALYSIS 
REACH J1B − STA 528+45  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  CC 

4. SM 
FSliq = 1.0 
ϕ’ = 18°  

1. SM 2. SC−SM 3. CL 

4. SM 

5. SP−SM 6. CL 

10. Berm 
Drain Rock 

11. Berm 
Filter 

12. Engineered 
Fill 

4. SM 
FSliq = 1.0 
ϕ’ = 18°  

1. SM 2. SC−SM 

4. SM 

5. SP−SM 6. CL 

3. CL 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−37−A 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

WATERSIDE 

200−YEAR DWSEL = 24.4 FEET 

LANDSIDE 

CROSS SECTION & MATERIAL PARAMETERS 
REACH J2 & J3A − STA 544+33  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    ZH  NS 

2. CL 
Kh = 8.1x10−6 cm/s = 0.023 ft/day 
Kv = 2.0x10−6 cm/s = 0.0058 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 30°, c’ = 50 psf 
ϕ = 5°, c = 650 psf 

Su/σv’ = 0.49 

1. SC−SM 
Kh = 8.1x10−4 cm/s = 2.3 ft/day 
Kv = 4.0x10−4 cm/s = 1.2 ft/day 
Kv/Kh = 0.5 
Unit Weight = 120 pcf 
ϕ’ = 35°, c’ = 0 psf 

3. SM/ML/CL 
Kh = 4.9x10−4 cm/s = 1.4 ft/day 
Kv = 4.9x10−5 cm/s = 0.14 ft/day 
Kv/Kh = 0.1 
Unit Weight = 120 pcf 
ϕ’ = 35°, c’ = 0 psf 

4. SP−SM 
Kh = 1.6x10−2 cm/s = 45 ft/day 
Kv = 4.0x10−3 cm/s = 11 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 35°, c’ = 0 psf 

5. CL 
Kh = 8.1x10−6 cm/s = 0.023 ft/day 
Kv = 2.0x10−6 cm/s = 0.0058 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 30°, c’ = 125 psf 
ϕ = 0°, c = 0 psf 

Su/σv’ = 0.39 

Engineered Fill 
Kh = 9.9x10−5 cm/s = 0.28 ft/day 
Kv = 9.9x10−5 cm/s = 0.28 ft/day 
Kv/Kh = 1.0 
Unit Weight = 120 pcf 
ϕ’ = 30°, c’ = 0 psf 

Drain Rock 
Kh = 9.9x10−1 cm/s = 2800 ft/day 
Kv = 9.9x10−1 cm/s = 2800 ft/day 
Kv/Kh = 1.0 
Unit Weight = 120 pcf 
ϕ’ = 35°, c’ = 0 psf 

Filter Sand 
Kh = 2.0x10−2 cm/s = 56 ft/day 
Kv = 2.0x10−2 cm/s = 56 ft/day 
Kv/Kh = 1.0 
Unit Weight = 120 pcf 
ϕ’ = 35°, c’ = 0 psf 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−37−B 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

NO THROUGH SEEPAGE CACLULATED 

5. CL 

GEOMETRY OF MODEL 

TOTAL HEAD CONTOURS − 200 YEAR 

DWSEL = 24.4 FEET 

iavg = 
20.0 − 17.7 

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−− 

17.7 − (−2.4) 

= 0.11  

SEEPAGE ANALYSIS 
REACH J2 & J3A − STA 544+33  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    ZR  NS 

4.SP−SM 3. SM/ML/CL 1. SC−SM 2. CL Engineered Fill Drain Rock Filter Sand 

iavg = 
19.4 − 12.1 

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−− 

12.1 − (−4.0) 

= 0.45  iavg = 
19.1 − 11.7 

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−− 

11.7 − (−4.0) 

= 0.47  
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−37−C 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

GEOMETRY OF MODEL 

TOTAL HEAD CONTOURS − HTOL 

HTOL = 25.8 FEET 

SEEPAGE ANALYSIS 
REACH J2 & J3A − STA 544+33  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    ZR  NS 

5. CL 4.SP−SM 3. SM/ML/CL 1. SC−SM 2. CL Engineered Fill Drain Rock Filter Sand 

iavg = 
20.9 − 17.7 

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−− 

17.7 − (−2.4) 

= 0.16  iavg = 
20.2 − 12.1 

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−− 

12.1 − (−4.0) 

= 0.50  iavg = 
19.9 − 11.7 

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−− 

11.7 − (−4.0) 

= 0.53  
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−37−D 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

DWSEL = 24.4 FEET 

WATERSIDE  RAPID DRAWDOWN 

LANDSIDE STEADY STATE SEEPAGE − 200 YEAR 

DWSEL = 24.4 FEET 

FS = 1.4 

DRAWDOWN ELEV. = 15.5 FEET 

FS = 2.3 

STATIC SLOPE STABILITY ANALYSIS 
REACH J2 & J3A − STA 544+33  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    ZR  NS 

5. CL 4.SP−SM 3. SM/ML/CL 1. SC−SM 2. CL Engineered Fill Drain Rock Filter Sand 

5. CL 4.SP−SM 3. SM/ML/CL 
1. SC−SM 2. CL Engineered Fill Drain Rock Filter Sand 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−37−E 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

HTOL = 25.8 FEET 

FS = 2.3 

STATIC SLOPE STABILITY ANALYSIS 
REACH J2 & J3A− STA 544+33  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    ZR  NS 

LANDSIDE STEADY STATE SEEPAGE − HTOL 

5. CL 4.SP−SM 3. SM/ML/CL 
1. SC−SM 2. CL Engineered Fill Drain Rock Filter Sand 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−37−F 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

FS = 1.7 

WSEL = 5.3 FEET 

FS = 1.1 

WATERSIDE  SEISMIC 

LANDSIDE SEISMIC 

0.10g 

0.10g 

WSEL = 5.3 FEET 

SEISMIC SLOPE STABILITY ANALYSIS 
REACH J2 & J3A − STA 544+33  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    ZR  NS 

5. CL 4.SP−SM 3. SM/ML/CL 1. SC−SM 2. CL Engineered Fill Drain Rock Filter Sand 

5. CL 4.SP−SM 3. SM/ML/CL 1. SC−SM 2. CL Engineered Fill Drain Rock Filter Sand 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−38−A 
SCALE:    

DRAWN BY:     CHECKED BY:  

 

WATERSIDE 

200 YEAR DWSEL = 24.5 FEET 

LANDSIDE 

CROSS SECTION & MATERIAL PARAMETERS 
REACH J3B − STA 553+71 

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    MH  AL 

6. CL 
Kh = 8.1x10−6 cm/s = 0.023 ft/day 
Kv = 2.0x10−6 cm/s = 0.0058 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 30°, c’ = 100 psf 
ϕ = 5°, c = 700 psf 
Su/ σv’ =  0.67 

2. SP 
Kh = 2.0x10−2 cm/s = 57 ft/day 
Kv = 2.0x10−2 cm/s = 57 ft/day 
Kv/Kh = 1 
Unit Weight = 120 pcf 
ϕ’ = 35°, c’ = 0 psf 

1. ML 
Kh = 1.6x10−4 cm/s = 0.45 ft/day 
Kv = 4.0x10−5 cm/s = 0.11 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 32°, c’ = 50 psf 
ϕ = 5°, c = 700 psf 
Su/ σv’ = 0.67 

3. ML 
Kh = 1.6x10−4 cm/s = 0.45 ft/day 
Kv = 4.0x10−5 cm/s = 0.11 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 32°, c’ = 0 psf 
ϕ = 4°, c = 360 psf 
Su/ σv’ = 0.28 

4. SM 
Kh = 2.0x10−3 cm/s = 5.7 ft/day 
Kv = 5.0x10−4 cm/s = 1.4 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 35°, c’ = 0 psf 

5. SP−SM 
Kh = 2.0x10−2 cm/s = 57 ft/day 
Kh = 2.0x10−2 cm/s = 57 ft/day 
Kv/Kh = 1 
Unit Weight = 120 pcf 
ϕ’ = 34°, c’ = 0 psf 

Engineered Fill 
Kh = 2.0x10−5 cm/s = 0.056 ft/day 
Kv = 1.0x10−5 cm/s = 0.028 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 30°, c’ = 0 psf 

7. SM 
Kh = 3.9x10−4 cm/s = 1.1 ft/day 
Kv = 9.7x10−5 cm/s = 0.28 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 35°, c’ = 0 psf 

8. SP−SM 
Kh = 1.6x10−2 cm/s = 45 ft/day 
Kv = 4.0x10−3 cm/s = 11 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 35°, c’ = 0 psf 

9. CL 
Kh = 8.1x10−6 cm/s = 0.023 ft/day 
Kv = 2.0x10−6 cm/s = 0.0058 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 30°, c’ = 150 psf 
Su/ σv’ =  0.67 

10. SM 
Kh = 2.0x10−3 cm/s = 5.7 ft/day 
Kv = 5.0x10−4 cm/s = 1.4 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 35°, c’ = 0 psf 

11. CL 
Kh = 8.1x10−6 cm/s = 0.023 ft/day 
Kv = 2.0x10−6 cm/s = 0.0058 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 30°, c’ = 150 psf 
Su/ σv’ =  0.67 

Drainage Rock 
Kh = 9.9x10−1 cm/s = 2800 ft/day 
Kv = 9.9x10−1 cm/s = 2800 ft/day 
Kv/Kh = 1 
Unit Weight = 120 pcf 
ϕ’ = 35°, c’ = 0 psf 

Filter Sand 
Kh = 2.0x10−2 cm/s = 57 ft/day 
Kv = 2.0x10−2 cm/s = 57 ft/day 
Kv/Kh = 1 
Unit Weight = 120 pcf 
ϕ’ = 35°, c’ = 0 psf 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−38−B 
SCALE:    

DRAWN BY:     CHECKED BY:  

 

 

 

 

 

GEOMETRY OF MODEL 

TOTAL HEAD CONTOURS − 200 YEAR 

SEEPAGE ANALYSIS 
REACH J3B − STA 553+71 

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    MH  NS 

TOTAL HEAD CONTOURS − 200 YEAR 

GEOMETRY OF MODEL 

1. CL 2. ML 3. ML 4. SM 7. CL 8. SM 6. SP 5. SP 9. CL 

NO THROUGH SEEPAGE DEFICIENCY 

TOTAL HEAD CONTOURS − 200 YEAR 

DWSEL = 24.5 FEET 

1. ML 2. SP 3. ML 4. SM 7. SM 8. SP−SM 6. CL 5. SP−SM 9. CL 

 

 

10. SM 11. CL Filter Sand Drainage Rock Engineered Fill 

ilocal = 0.37 (0.46)3D 

Note: 3D seepage effects are accounted for. 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−38−C 
SCALE:    

DRAWN BY:     CHECKED BY:  

 

GEOMETRY OF MODEL 

TOTAL HEAD CONTOURS − HTOL 

SEEPAGE ANALYSIS 
REACH J3B − STA 553+71 

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    MH  NS 

GEOMETRY OF MODEL 

TOTAL HEAD CONTOURS − HTOL 

HTOL = 26.0 FEET 

1. ML 2. SP 3. ML 4. SM 7. SM 8. SP−SM 6. CL 5. SP−SM 9. CL 

 

 

10. SM 11. CL Filter Sand Drainage Rock Engineered Fill 

ilocal = 0.40 (0.50)3D 

Note: 3D seepage effects are accounted for. 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−38−D 
SCALE:    

DRAWN BY:     CHECKED BY:  

 

 

 

WATERSIDE  RAPID DRAWDOWN 

LANDSIDE STEADY STATE SEEPAGE − 200 YEAR 

STATIC SLOPE STABILITY ANALYSIS 
REACH J3B − STA 553+71 

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    MH  NS 

DWSEL = 24.5 FEET 

LANDSIDE STEADY STATE SEEPAGE − 200 YEAR 

DWSEL = 24.5 FEET 

FS = 1.6 

DRAWDOWN ELEV. = 15.5 FEET 

FS = 2.1 

1. ML 2. SP 3. ML 4. SM 

7. SM 
8. SP−SM 

6. CL 
5. SP−SM 9. CL 

10. SM 
11. CL Filter sand Drainage Rock Enigneered Fill 

1. ML 2. SP 3. ML 4. SM 7. SM 8. SP−SM 6. CL 5. SP−SM 9. CL 10. SM 11. CL Filter Sand Drainage Rock Engineered Fill 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−38−E 
SCALE:    

DRAWN BY:     CHECKED BY:  

 

STATIC SLOPE STABILITY ANALYSIS 
REACH J3B − STA 553+71 

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    MH  NS 

LANDSIDE STEADY STATE SEEPAGE − HTOL 

HTOL =  26.0 FEET 
FS = 2.1 

1. ML 2. SP 3. ML 4. SM 7. SM 8. SP−SM 6. CL 5. SP−SM 9. CL 10. SM 11. CL Filter Sand Drainage Rock Engineered Fill 




