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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−38−F 
SCALE:    

DRAWN BY:     CHECKED BY:  

 

WATERSIDE  SEISMIC 

LANDSIDE SEISMIC 

0.10g 

SEISMIC SLOPE STABILITY ANALYSIS 
REACH J3B − STA 553+71 

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    MH  NS 

FS = 1.1 

FS = 1.5 

WATERSIDE  SEI 

LANDSIDE SEISMIC 

0.10g 

WSEL = 5.3 FEET 

WSEL = 5.3 FEET 

 

 

1. ML 2. SP 3. ML 4. SM 8. SP−SM 6. CL 5. SP−SM 9. CL 10. SM 11. CL Filter Sand Drainage Rock Engineered Fill 7. SM 

1. ML 2. SP 3. ML 
7. SM 6. CL 10. SM 

4. SM 8. SP−SM 5. SP−SM 9. CL 11. CL Filter sand Drainage Rock Enigneered Fill 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−38−G 
SCALE:    

DRAWN BY:     CHECKED BY:  

 

 

 

WSEL = 5.3 FEET 

WATERSIDE POST EARTHQUAKE 

LANDSIDE POST EARTHQUAKE  

WSEL = 5.3 FEET 

FS = 1.3 

FS = 1.9 

SEISMIC SLOPE STABILITY ANALYSIS 
REACH J3B − STA 553+71 

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    MH  CC 

5. SP−SM 
FSliq = 1.2 
ϕ’ = 19° 

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

4. SM 8. SP−SM 5. SP−SM Filter sand Drainage Rock Enigneered Fill 

5. SP−SM 
FSliq = 1.2 
ϕ’ = 19° 

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

4. SM 8. SP−SM 5. SP−SM Filter sand Drainage Rock Enigneered Fill 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−38−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 = 1.3 

FS = 3.0 

SEISMIC SLOPE STABILITY ANALYSIS 
REACH J3B − STA 553+71 

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    MH  CC 

5. SP−SM 
FSliq = 1.2 
ϕ’ = 19° 

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

4. SM 8. SP−SM 5. SP−SM Filter sand Drainage Rock Enigneered Fill 

5. SP−SM 
FSliq = 1.2 
ϕ’ = 19° 

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

4. SM 8. SP−SM 5. SP−SM 



10/16/2015 2:03 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−39−A 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

WATERSIDE 

200−YEAR DWSEL = 24.6 FEET 

LANDSIDE 

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 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 

Drainage 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 

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 

3. ML 
Kh = 1.6x10−4 cm/s = 0.45 ft/day 
Kv = 4.0x10−5 cm/s = 0.11 ft/day 
Unit Weight = 120 pcf 
ϕ’ = 32°, c’ = 0 psf 
ϕ = 4°, c = 360 psf 

Su/σv’ = 0.32 
 

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. 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. SM 
Kh = 4.0x10−4 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’ = 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’ =  0.49 

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’ = 125 psf 
ϕ = 5°, c = 700 psf 
Su/ σv’ =  0.49 

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 

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 

SEEPAGE ANALYSIS 
REACH J3C − STA 557+50  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    MH  NS 

11. SM 
Kh = 4.0x10−4 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’ = 35°, c’ = 0 psf 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−39−B 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

                   

                   

 

 

NO THROUGH SEEPAGE DEFICIENCY 

GEOMETRY OF MODEL 

TOTAL HEAD CONTOURS − 200 YEAR 

DWSEL = 24.6 FEET 

iavg = 
13.0 − 11.5 

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

11.5 − 8.3 

= 0.08 (0.09)3D 

SEEPAGE ANALYSIS 
REACH J3C − STA 557+50  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    MH  NS 

Note: 3D seepage effects are accounted for. 

2. SP 3. ML 4. SM 5. CL 6. SM 7. CL 9. CL 10. SM 8. SP−SM Engineered Fill Drainage Rock Filter Sand 1. ML 11. SM 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−39−C 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

                   

                   

 

 

GEOMETRY OF MODEL 

TOTAL HEAD CONTOURS − HTOL 

HTOL = 26.0 FEET 

SEEPAGE ANALYSIS 
REACH J3C − STA 557+50  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    MH  NS 

iavg = 
13.2 − 11.5 

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

11.5 − 8.3 

= 0.08 (0.11)3D 

Note: 3D seepage effects are accounted for. 

2. SP 3. ML 4. SM 5. CL 6. SM 7. CL 9. CL 10. SM 8. SP−SM Engineered Fill Drainage Rock Filter Sand 1. ML 11. SM 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−39−D 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

                   

                   

 Drain Rock 

 

 

DWSEL = 24.6 FEET 

9. CL 

LANDSIDE STEADY STATE SEEPAGE − 200 YEAR 

DWSEL = 24.6 FEET 

DRAWDOWN ELEV. = 15.6 FEET 

STATIC SLOPE STABILITY ANALYSIS 
REACH J3C − STA 557+50  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    MH  NS 

2. SP 5. CL 6. SM 7. CL 11. SM 8. SP−SM Engineered Fill  Filter Sand 1. ML 3. ML 4. SM 

9. CL 2. SP 5. CL 6. SM 7. CL 11. SM 8. SP−SM  Engineered Fill Filter Sand 1. ML 3. ML 4. SM Drain Rock 

WATERSIDE  RAPID DRAWDOWN 

FS = 2.1 

FS = 1.6 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−39−E 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

                   

                   

 

 

HTOL = 26.0 FEET 

STATIC SLOPE STABILITY ANALYSIS 
REACH J3C − STA 557+50  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    MH  NS 

LANDSIDE STEADY STATE SEEPAGE − HTOL 

9. CL 2. SP 5. CL 6. SM 7. CL 11. SM 8. SP−SM 16. Filter Sand 1. ML 3. ML 4. SM Drain Rock  Engineered Fill FS = 2.2 



10/16/2015 2:03 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−39−F 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

                   

                   

 

 

WSEL = 5.3 FEET 

FS = 1.4 
LANDSIDE SEISMIC 

0.10g 

0.10g 

WSEL = 5.3 FEET 

SEISMIC SLOPE STABILITY ANALYSIS 
REACH J3C − STA 557+50  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    MH  NS 

Drain Rock 9. CL 2. SP 5. CL 7. CL 11. SM 8. SP−SM Engineered Fill Filter Sand 1. ML 3. ML 4. SM 

WATERSIDE  SEISMIC 
FS = 1.1 6. SM 

9. CL 2. SP 5. CL 6. SM 7. CL 11. SM 8. SP−SM Engineered Fill Filter Sand 1. ML 3. ML 4. SM Drain Rock 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−40−A 
SCALE:    

DRAWN BY:     CHECKED BY:  

 

4. CL 
Kh = 8.1x10−6 cm/s = 0.023 ft/day 
Kv = 2.0x10−6 cm/s = 6.0x10−3 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 30°, c’ = 0 psf 
ϕ = 5°, c = 700 psf 
Su/ σv’ =  0.59 

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 

WATERSIDE 

200−YEAR DWSEL = 24.7 FEET 

LANDSIDE 

CROSS SECTION & MATERIAL PARAMETERS 
REACH J3C − STA 564+00 

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    MH  NS 

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’ = 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’ = 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’ = 125 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 

5. SM/ML 
Kh = 4.9x10−4 cm/s = 1.4 ft/day 
Kv = 1.2x10−4 cm/s = 0.35 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 32°, 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’ = 125 psf 
ϕ = 5°, c = 700 psf 
Su/ σv’ =  0.39 

Filter Sand 
Kh = 2.0x10−2 cm/s = 57 ft/day 
Kv = 2.0x10−3 cm/s = 57 ft/day 
Kv/Kh = 1.0 
Unit Weight = 120 pcf 
ϕ’ = 35°, c’ = 0 psf 

Drainage 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 

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 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−40−B 
SCALE:    

DRAWN BY:     CHECKED BY:  

 

 

 

 

 

GEOMETRY OF MODEL 

TOTAL HEAD CONTOURS − 200 YEAR 

SEEPAGE ANALYSIS 
REACH J3C − STA 564+00 

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 

DWSEL = 24.7 FEET 

iavg = 

13.3 − 11.2 

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

11.2 − 3.0 

= 0.25 (0.32)3D 

1. SM 2. SC−SM 3. SM 4. CL 7. CL 8. SP−SM 6. SP−SM 5. SM/ML 9. CL Engineered Fill Drainage Rock Filter Sand 

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

E−40−C 
SCALE:    

DRAWN BY:     CHECKED BY:  

 

GEOMETRY OF MODEL 

TOTAL HEAD CONTOURS − HTOL 

SEEPAGE ANALYSIS 
REACH J3C − STA 564+00 

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    MH  NS 

GEOMETRY OF MODEL 

TOTAL HEAD CONTOURS − HTOL 

HTOL = 26.2 FEET 

iavg = 

13.5 − 11.2 
−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−− 

11.2 − 3.0 

= 0.29 (0.36)3D 

 

 

1. CL 2. ML 3. ML 4. SM 7. CL 8. SM 6. SP 5. SP 9. CL 1. SM 2. SC−SM 3. SM 4. CL 7. CL 8. SP−SM 6. SP−SM 5. SM/ML 9. CL Engineered Fill Drainage Rock Filter Sand 

Note: 3D seepage effects are accounted for. 



10/16/2015 2:04 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−40−D 
SCALE:    

DRAWN BY:     CHECKED BY:  

 

                   

                   

 

 

WATERSIDE  RAPID DRAWDOWN 

LANDSIDE STEADY STATE SEEPAGE − 200 YEAR 

STATIC SLOPE STABILITY ANALYSIS 
REACH J3C − STA 564+00 

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    MH  NS 

DWSEL = 24.7 FEET 

LANDSIDE STEADY STATE SEEPAGE − 200 YEAR 

DWSEL = 24.7 FEET 

FS = 1.5 

DRAWDOWN ELEV. = 15.6 FEET 

1. SM 2. SC−SM 3. SM 4. CL 7. CL 8. SP−SM 6. SP−SM 5. SM/ML 9. CL Engineered Fill 
Drainage Rock Filter Sand 

1. SM 2. SC−SM 

3. SM 4. CL 

7. CL 8. SP−SM 6. SP−SM 5. SM/ML 9. CL Engineered Fill Drainage Rock Filter Sand 

FS = 2.1 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−40−E 
SCALE:    

DRAWN BY:     CHECKED BY:  

 

STATIC SLOPE STABILITY ANALYSIS 
REACH J3C − STA 564+00 

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    MH  NS 

LANDSIDE STEADY STATE SEEPAGE − HTOL 

HTOL =  26.2 FEET 

FS = 2.1 
1. SM 2. SC−SM 3. SM 4. CL 7. CL 8. SP−SM 6. SP−SM 5. SM/ML 9. CL Engineered Fill Drainage Rock Filter Sand 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−40−F 
SCALE:    

DRAWN BY:     CHECKED BY:  

 

WATERSIDE  SEISMIC 

LANDSIDE SEISMIC 

0.10g 

SEISMIC SLOPE STABILITY ANALYSIS 
REACH J3C − STA 564+00 

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    MH  NS 

WATERSIDE  SEI 

LANDSIDE SEISMIC 

0.10g 

WSEL = 5.3 FEET 

1. SM 2. SC−SM 3. SM 4. CL 7. CL 8. SP−SM 6. SP−SM 5. SM/ML 9. CL Engineered Fill Drainage Rock Filter Sand 

WSEL = 5.3 FEET 

 

 

1. SM 2. SC−SM 3. SM 

4. CL 

7. CL 8. SP−SM 6. SP−SM 5. SM 9. CL Engineered Fill Drainage Rock Filter Sand 

FS = 1.6 

FS = 1.3 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−41−A 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

WATERSIDE 

200−YEAR DWSEL = 24.9 FEET 

LANDSIDE 

CROSS SECTION & MATERIAL PARAMETERS 
REACH J4A − STA 573+10  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    AL  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 

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 

8. SP−SM (Not in Frame) 
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’ = 32°, c’ = 0 psf 

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 = 56 ft/day 
Kv = 2.0x10−2 cm/s = 56 ft/day 
Kv/Kh = 1 
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’ = 125 psf 
ϕ = 5°, c = 700 psf 

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 
ϕ’ = 30°, c’ = 150 psf 
ϕ = 5°, c = 700 psf 

Su/σv’ = 0.58 

4. SM 
Kh = 3.2x10−4  cm/s = 0.9 ft/day 
Kv = 7.9x10−5  cm/s = 0.23 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 32°, 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 

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 

2. CL 
Kh = 6.0x10−5 cm/s = 0.17 ft/day 
Kv = 1.5x10−6 cm/s = 0.043 ft/day 
Kv/Kh = 0.5 
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−41−B 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

NO THROUGH SEEPAGE DEFICIENCY 

GEOMETRY OF MODEL 

TOTAL HEAD CONTOURS − 200 YEAR 

DWSEL = 24.9 FEET 

iavg = 
22.2 − 19.5 

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

19.5 − (−10.5) 

= 0.09 

SEEPAGE ANALYSIS 
REACH J4A − STA 573+10  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    AL  NS 

2. CL 8. SP−SM 7. CL 
Engineered 

Fill 
Drainage Rock 

3. CL 1. SM 6. SP 5. CL 4. SM Filter Sand 

iavg = 
23.0 − 13.5 

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

13.5 − (−14.3) 

= 0.34 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−41−C 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

GEOMETRY OF MODEL 

TOTAL HEAD CONTOURS − HTOL 

HTOL = 26.5 FEET 

SEEPAGE ANALYSIS 
REACH J4A − STA 573+10  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    AL  NS 

2. CL 8. SP−SM 7. CL 
11. Engineered 

Fill 

9. Berm Drainage 
Rock 3. CL 1. SM 6. SP 5. CL 4. SM 

10. Berm Filter  

iavg = 
23.5 − 19.5 

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

19.5 − (−10.5) 

= 0.13 iavg = 
24.4 − 13.5 

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

13.5 − (−14.3) 

= 0.39 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−41−D 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

DWSEL = 24.9 FEET 

WATERSIDE  RAPID DRAWDOWN 

LANDSIDE STEADY STATE SEEPAGE − 200 YEAR 

DWSEL = 24.9 FEET 

FS = 1.5 

DRAWDOWN ELEV. = 15.8 FEET 

FS = 2.3 

STATIC SLOPE STABILITY ANALYSIS 
REACH J4A − STA 573+10  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    AL  NS 

2. CL 
11. Engineered 

Fill 

9. Berm Drainage 
Rock 3. CL 1. SM 6. SP 5. CL 4. SM 

10. Berm Filter  

2. CL 
11. Engineered 

Fill 
9. Berm Drainage 

Rock 3. CL 1. SM 6. SP 5. CL 4. SM 
10. Berm Filter  
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−41−E 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

HTOL = 26.5 FEET 

STATIC SLOPE STABILITY ANALYSIS 
REACH J4A − STA 573+10  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    AL  NS 

LANDSIDE STEADY STATE SEEPAGE − HTOL 

2. CL 
11. Engineered 

Fill 

9. Berm Drainage 
Rock 3. CL 1. SM 6. SP 5. CL 4. SM 

10. Berm Filter  

FS = 2.3 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−41−F 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

WSEL = 5.3 FEET 

FS = 1.2 

FS = 1.8 

WATERSIDE  SEISMIC 

LANDSIDE SEISMIC 

0.10g 

0.10g 

WSEL = 5.3 FEET 

SEISMIC SLOPE STABILITY ANALYSIS 
REACH J4A − STA 573+10  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    AL  NS 

2. CL 
11. Engineered 

Fill 

9. Berm Drainage 
Rock 3. CL 1. SM 6. SP 5. CL 4. SM 

10. Berm Filter  

2. CL 

11. Engineered 
Fill 

9. Berm Drainage 
Rock 3. CL 1. SM 6. SP 5. CL 4. SM 

10. Berm Filter  
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−42−A 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

WATERSIDE 

200−YEAR DWSEL = 25.0 FEET 

LANDSIDE 

CROSS SECTION & MATERIAL PARAMETERS 
REACH J4B − STA 579+70 

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    MH  NS 

4. ML 
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’ = 25 psf 
ϕ = 5°, c = 700 psf 
Su/ σv’ =  0.32 

5. SM 
Kh = 4.0x10−4 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’ = 35°, c’ = 0 psf 

6. CL 
Kh = 9.9x10−6 cm/s = 0.028 ft/day 
Kv = 9.9x10−7 cm/s = 0.0028 ft/day 
Kv/Kh = 0.10 
Unit Weight = 120 pcf 
ϕ’ = 30°, c’ = 150 psf 
ϕ = 5°, c = 700 psf 
Su/ σv’ =  0.67 

7. SM 
Kh = 4.0x10−4 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’ = 35°, c’ = 0 psf 

8. CL 
Kh = 9.9x10−6 cm/s = 0.028 ft/day 
Kv = 9.9x10−7 cm/s = 0.0028 ft/day 
Kv/Kh = 0.10 
Unit Weight = 120 pcf 
ϕ’ = 30°, c’ = 150 psf 
ϕ = 5°, c = 700 psf 
Su/ σv’ =  0.67 

9. SM 
Kh = 1.0x10−3 cm/s = 2.8 ft/day 
Kv = 2.5x10−4 cm/s = 0.71 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf1 
ϕ’ = 35°, c’ = 0 psf 

11. SM 
Kh = 4.0x10−4 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’ = 35°, c’ = 0 psf 

10. CL 
Kh = 9.9x10−6 cm/s = 0.028 ft/day 
Kv = 9.9x10−7 cm/s = 0.0028 ft/day 
Kv/Kh = 0.10 
Unit Weight = 120 pcf 
ϕ’ = 30°, c’ = 150 psf 
ϕ = 5°, c = 700 psf 
Su/ σv’ =  0.49 

12. CL 
Kh = 9.9x10−6 cm/s = 0.028 ft/day 
Kv = 9.9x10−7 cm/s = 0.0028 ft/day 
Kv/Kh = 0.10 
Unit Weight = 120 pcf 
ϕ’ = 30°, c’ = 150 psf 
ϕ = 5°, c = 700 psf 
Su/ σv’ =  0.49 

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 

Drainage 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 

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 

1. ML 
Kh = 2.0x10−4 cm/s = 0.57 ft/day 
Kv = 2.0x10−4 cm/s = 0.57 ft/day 
Kv/Kh = 1 
Unit Weight = 120 pcf 
ϕ’ = 32°, c’ = 0 psf 
ϕ = 5°, c = 700 psf 

3. CL 
Kh = 9.9x10−6 cm/s = 0.028 ft/day 
Kv = 9.9x10−7 cm/s = 0.0028 ft/day 
Kv/Kh = 0.10 
Unit Weight = 120 pcf 
ϕ’ = 30°, c’ = 150 psf 
ϕ = 5°, c = 700 psf 
Su/ σv’ =  0.67 

2. SM 
Kh = 4.0x10−4 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’ = 35°, c’ = 0 psf 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−42−B 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

NO THROUGH SEEPAGE DEFICIENCY 

8. CL 

GEOMETRY OF MODEL 

TOTAL HEAD CONTOURS − 200 YEAR 

DWSEL = 25.0 FEET 

iavg = 
11.5 − 9.3 

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

9.3 − 2.4 

= 0.30 

SEEPAGE ANALYSIS 
REACH J4B − STA 579+70 

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    MH  NS 

10. CL 9. SM 7. SM 6. CL 5. SM 3. CL 2. SM 1. ML 11. SM 12. CL Engineered Fill Drainage Rock Filter Sand 4. ML 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−42−C 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

GEOMETRY OF MODEL 

TOTAL HEAD CONTOURS − HTOL 

HTOL = 26.6 FEET 

SEEPAGE ANALYSIS 
REACH J4B − STA 579+70 

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    MH  NS 

iavg = 
11.7 − 9.3 

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

9.3 − 2.4 

= 0.34 

8. CL 10. CL 9. SM 7. SM 6. CL 5. SM 3. CL 2. SM 1. ML 11. SM 12. CL Engineered Fill Drainage Rock Filter Sand 4. ML 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−42−D 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

DWSEL = 25.0 FEET 

5. SM 

WATERSIDE  RAPID DRAWDOWN 

5. SM 8. CL 

DWSEL = 25.0 FEET 

FS = 1.7 

DRAWDOWN ELEV. = 15.9 FEET 

STATIC SLOPE STABILITY ANALYSIS 
REACH J4B − STA 579+70 

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    MH  NS 

9. SM 7. SM 6. CL 3. CL 2. SM 1. ML Engineered Fill Drainage Rock Filter Sand 4. ML 

8. CL 9. SM 7. SM 6. CL 3. CL 2. SM 1. ML Engineered Fill Drainage Rock Filter Sand 4. ML 

LANDSIDE STEADY STATE SEEPAGE − 200 YEAR 
FS = 2.2 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−42−E 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

9. SM 1. ML Engineered Fill Drainage Rock Filter Sand 4. ML 

 

 

HTOL = 26.6 FEET 

FS = 2.1 

STATIC SLOPE STABILITY ANALYSIS 
REACH J4B − STA 579+70 

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    MH  NS 

5. SM 2. SM 8. CL 7. SM 6. CL 3. CL 

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

E−42−F 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

9. SM 1. ML 4. ML 5. SM 3. CL 2. SM 

 

 

WSEL = 5.3 FEET 

FS = 1.2 

FS = 1.5 

8. CL 

7. SM 

WATERSIDE  SEISMIC 

8. CL 7. SM 6. CL 

LANDSIDE SEISMIC 

0.10g 

0.10g 

WSEL = 5.3 FEET 

SEISMIC SLOPE STABILITY ANALYSIS 
REACH J4B − STA 579+70 

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    MH  NS 

5. SM 9. SM 6. CL 3. CL 2. SM 1. ML Engineered Fill Drainage Rock Filter Sand 4. ML 



10/16/2015 2:06 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−43−A 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

WATERSIDE 

200−YEAR DWSEL = 25.1 FEET 

LANDSIDE 

CROSS SECTION & MATERIAL PARAMETERS 
REACH K − STA 017+00 [600+00] 

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    ZR  NS 

1. CL 
Kh = 8.1x10−6 cm/s = 0.023 ft/day 
Kv = 2.0x10−6 cm/s = 5.8x20−3 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 30°, c’ = 100 psf 
ϕ = 5°, c = 700 psf 

Su/σv’ = xx 

4. SP−SM 
Kh = 1.6x10−2 cm/s = 45 ft/day 
Kv = 4.0x10−3 cm/s = 11.3 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 = 5.8x20−3 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 30°, c’ = 100 psf 
ϕ = 5°, c = 700 psf 

Su/σv’ = xx 

5. CL 
Kh = 8.1x10−6 cm/s = 0.023 ft/day 
Kv = 2.0x10−6 cm/s = 5.8x20−3 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 30°, c’ = 125 psf 
ϕ = 5°, c = 700 psf 

Su/σv’ = xx 

6. 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 = x120 pcf 
ϕ’ = 35°, c’ = 0 psf 

2. 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’ = 35°, c’ = 0 psf 

Engineered Fill 
Kh = 8.8x10−5 cm/s = 0.25 ft/day 
Kv = 8.8x10−5 cm/s = 0.25 ft/day 
Kv/Kh = 1.0 
Unit Weight = 120 pcf 
ϕ’ = 30°, c’ = 50 psf 

Cutoff Wall 
Kh = 9.9x10−7 cm/s = 2.8x10−3 ft/day 
Kv = 9.9x10−7 cm/s = 2.8x10−3 ft/day 
Kv/Kh = 1.0 
Unit Weight = 115 pcf 
ϕ’ = 0°, c’ = 20 psf 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−43−B 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

BREAK OUT POINT 1.5 FEET ABOVE TOE 

2. SC 

GEOMETRY OF MODEL 

TOTAL HEAD CONTOURS − 200 YEAR 

DWSEL = 25.1 FEET 

iavg = 
14.0 − 13.4 

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

13.4 − 11.4 

= 0.30 

SEEPAGE ANALYSIS 
REACH K − STA 017+00 [600+00] 

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    ZR  NS 

Engineered Fill 1. CL 3. CL Cutoff Wall 4. SP−SM 5. CL 6. SM 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−43−C 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

GEOMETRY OF MODEL 

TOTAL HEAD CONTOURS − HTOL 

HTOL = 26.7 FEET 

SEEPAGE ANALYSIS 
REACH K − STA 017+00 [600+00] 

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    ZR  NS 

iavg = 
14.0 − 13.4 

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

13.4 − 11.4 

= 0.30 

2. SC Engineered Fill 1. CL 3. CL Cutoff Wall 4. SP−SM 5. CL 6. SM 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−43−D 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

DWSEL = 25.1 FEET 

WATERSIDE  RAPID DRAWDOWN 

LANDSIDE STEADY STATE SEEPAGE − 200 YEAR 

DWSEL = 25.1 FEET 

FS = 2.1 

DRAWDOWN ELEV. = 15.9 FEET 

FS = 1.8 

STATIC SLOPE STABILITY ANALYSIS 
REACH K − STA 017+00 [600+00] 

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    ZR  NS 

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

2. SC Engineered Fill 1. CL 3. CL Cutoff Wall 4. SP−SM 5. CL 6. SM 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−43−E 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

HTOL = 26.7 FEET 

FS = 1.7 

STATIC SLOPE STABILITY ANALYSIS 
REACH K − STA 017+00 [600+00] 

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    ZR  NS 

LANDSIDE STEADY STATE SEEPAGE − HTOL 

2. SC Engineered Fill 1. CL 3. CL Cutoff Wall 4. SP−SM 5. CL 6. SM 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−43−F 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

WSEL = 5.3 FEET 

FS = 1.8 

FS = 1.8 

WATERSIDE  SEISMIC 

LANDSIDE SEISMIC 

0.10g 

0.10g 

WSEL = 5.3 FEET 

SEISMIC SLOPE STABILITY ANALYSIS 
REACH K − STA 017+00 [600+00] 

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    ZR  NS 

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

2. SC Engineered Fill 1. CL 3. CL Cutoff Wall 4. SP−SM 5. CL 6. SM 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−44−A 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

WATERSIDE 

200− YEAR DWSEL = 25.4 FEET 

LANDSIDE 

CROSS SECTION & MATERIAL PARAMETERS 
REACH L1 − STA 615+10  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    AL  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. SP−SM 
Kh = 4.0x10−2  cm/s = 110 ft/day 
Kv = 2.0x10−2  cm/s = 57 ft/day 
Kv/Kh = 0.5 
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 
Kh = 8.1x10−4 cm/s = 5.7 ft/day 
Kv = 2.0x10−4 cm/s = 1.4 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’ = 125 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 

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’ = 100 psf 
ϕ = 5°, c = 700 psf 

Su/σv’ = 0.39 

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 

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 

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’ = 100 psf 
ϕ = 5°, c = 700 psf 

Su/σv’ = 0.39 

DWSEL = 25.4 FEET 



10/16/2015 2:09 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−44−B 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

DWSEL = 25.4 FEET 

 

 

NO THROUGH SEEPAGE DEFICIENCY 

GEOMETRY OF MODEL 

TOTAL HEAD CONTOURS − 200 YEAR 
iavg = 

15.8 − 15.0 
−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−− 

15.0 − 6.9 

= 0.09 

SEEPAGE ANALYSIS 
REACH L1 − STA 615+10  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    AL  NS 

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

iavg = 
15.7 − 14.1 

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

14.1 − 6.2 

= 0.21 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−44−C 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

HTOL = 27.1 FEET 

 

 

GEOMETRY OF MODEL 

TOTAL HEAD CONTOURS − HTOL 
iavg = 

0 − 15 
−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−− 

15 − 0 

= −0.10 

SEEPAGE ANALYSIS 
REACH L1 − STA 615+10  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    AL  NS 

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

iavg = 
15.8 − 14.1 

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

14.1 − 6.2 

= 0.22 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−44−D 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

WATERSIDE  RAPID DRAWDOWN 

LANDSIDE STEADY STATE SEEPAGE − 200 YEAR 

STATIC SLOPE STABILITY ANALYSIS 
REACH L1 − STA 615+10  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    AL  NS 

DWSEL = 25.4 FEET 

DWSEL = 25.4 FEET 

FS = 1.3 

DRAWDOWN ELEV. = 16.1 FEET 

FS = 1.6 

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

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

Cutoff  
Wall 7. SP−SM 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−44−E 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

WATERSIDE  RAPID DRAWDOWN (NON−CIRCULAR FAILURE) 

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

FS = 1.4 

FS = 1.6 

STATIC SLOPE STABILITY ANALYSIS 
REACH L1 − STA 615+10  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    AL  NS 

DWSEL = 25.4 FEET 

DWSEL = 25.4 FEET 

DRAWDOWN ELEV. = 16.1 FEET 

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

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

Cutoff  
Wall 

7. SP−SM 
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STATIC SLOPE STABILITY ANALYSIS 
REACH L1 − STA 615+10  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 
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HTOL = 27.1 FEET 

FS = 1.6 

HTOL = 27.1 FEET 

FS = 1.6 

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

Cutoff  
Wall 

7. SP−SM 

LANDSIDE STEADY STATE SEEPAGE − HTOL 

2. SP−SM 3. CL 6. CL 

LANDSIDE STEADY STATE SEEPAGE − HTOL (NON−CIRCULAR FAILURE) 
1. SM 5. SP 4. SM 

Cutoff  
Wall 

7. SP−SM 
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WSEL = 5.3 FEET 

FS = 1.3 

FS = 1.2 

WATERSIDE  SEISMIC 

LANDSIDE SEISMIC 

0.10g 

0.10g 

WSEL = 5.3 FEET 

SEISMIC SLOPE STABILITY ANALYSIS 
REACH L1 − STA 615+10  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  
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1. SM 2. SP−SM 3. CL 6. CL 5. SP 4. SM 
Cutoff  
Wall 7. SP−SM 

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

Cutoff  
Wall 7. SP−SM 
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WSEL = 5.3 FEET 

FS = 1.2 

FS = 1.4 

WATERSIDE  SEISMIC (NON−CIRCULAR FAILURE) 

LANDSIDE SEISMIC (NON−CIRCULAR FAILURE) 

0.10g 

0.10g 

SEISMIC SLOPE STABILITY ANALYSIS 
REACH L1 − STA 615+10  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    AL  NS 

WSEL = 5.3 FEET 

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

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

Cutoff  
Wall 

7. SP−SM 
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E−45−A 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

WATERSIDE 

200− YEAR DWSEL = 25.4 FEET 

LANDSIDE 

CROSS SECTION & MATERIAL PARAMETERS 
REACH L1 − STA 620+00  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    AL  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’ = 125 psf 
ϕ = 5°, c = 700 psf 

Su/σv’ = 0.67 

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. SP−SM 
Kh = 0.039 cm/s = 110 ft/day 
Kv = 0.019 cm/s = 55 ft/day 
Kv/Kh = 0.5 
Unit Weight = 120 pcf 
ϕ’ = 35°, c’ = 0 psf 

4. SM 
Kh = 0.0020 cm/s = 5.7 ft/day 
Kv = 5.0x10−4 cm/s = 1.43 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. SP 
Kh = 0.020 cm/s = 57 ft/day 
Kv = 0.020 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’ = 125 psf 
ϕ = 5°, c = 700 psf 

Su/σv’ = 0.67 
8. 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 

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 

DWSEL = 25.4 FEET 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−45−B 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

NO THROUGH SEEPAGE DEFICIENCY 

GEOMETRY OF MODEL 

TOTAL HEAD CONTOURS − 200 YEAR 

DWSEL = 25.4 FEET 

iavg = 
12.2 − 11.5 

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

11.5 − 8.5 

= 0.22 

SEEPAGE ANALYSIS 
REACH L1 − STA 620+00  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    AL  NS 

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

Cutoff  
Wall 6. SP 5. CL 
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E−45−C 
SCALE:    
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GEOMETRY OF MODEL 

TOTAL HEAD CONTOURS − HTOL 

HTOL = 27.2 FEET 

iavg = 
12.3 − 11.5 

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

11.5 − 8.5 

= 0.24 

SEEPAGE ANALYSIS 
REACH L1 − STA 620+00  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    AL  NS 

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

Cutoff  
Wall 6. SP 5. CL 
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E−45−D 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

DWSEL = 25.4 FEET 

WATERSIDE  RAPID DRAWDOWN 

LANDSIDE STEADY STATE SEEPAGE − 200 YEAR 

DWSEL = 25.4 FEET 

FS = 1.2 

DRAWDOWN ELEV. = 16.1 FEET 

FS = 1.7 

STATIC SLOPE STABILITY ANALYSIS 
REACH L1 − STA 620+00  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    AL  NS 

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

1. SM 4. SM 3. CL 2. SP−SM 
Cutoff  
Wall 6. SP 5. CL 
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E−45−E 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

DWSEL = 25.4 FEET 

WATERSIDE  RAPID DRAWDOWN (NON−CIRCULAR FAILURE) 

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

DWSEL = 25.4 FEET 

FS = 1.3 

DRAWDOWN ELEV. = 16.1 FEET 

FS = 2.0 

STATIC SLOPE STABILITY ANALYSIS 
REACH L1 − STA 620+00  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    AL  NS 

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

1. SM 4. SM 3. CL 2. SP−SM 
Cutoff  
Wall 6. SP 5. CL 
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E−45−F 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

HTOL = 27.2 FEET 

FS = 1.6 

STATIC SLOPE STABILITY ANALYSIS 
REACH L1 − STA 620+00  

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 = 27.2 FEET 

FS = 2.0 

1. SM 4. SM 3. CL 2. SP−SM 

Cutoff  
Wall 6. SP 5. CL 

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



10/16/2015 2:11 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−45−G 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

WSEL = 5.3 FEET 

FS = 1.1 

FS = 1.3 

WATERSIDE  SEISMIC 

LANDSIDE SEISMIC 

0.10g 

0.10g 

WSEL = 5.3 FEET 

SEISMIC SLOPE STABILITY ANALYSIS 
REACH L1 − STA 620+00  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    AL  NS 

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

1. SM 4. SM 3. CL 2. SP−SM 
Cutoff  
Wall 6. SP 5. CL 
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E−45−H 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

WSEL = 5.3 FEET 

FS = 1.1 

FS = 1.5 

WATERSIDE  SEISMIC (NON−CIRCULAR FAILURE) 

LANDSIDE SEISMIC (NON−CIRCULAR FAILURE) 

0.10g 

0.10g 

WSEL = 5.3 FEET 

SEISMIC SLOPE STABILITY ANALYSIS 
REACH L1 − STA 620+00  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    AL  NS 

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

1. SM 4. SM 3. CL 2. SP−SM 

Cutoff  
Wall 

6. SP 5. CL 



10/16/2015 2:12 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−46−A 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

WATERSIDE 

200− YEAR DWSEL = 25.6 FEET 

LANDSIDE 

CROSS SECTION & MATERIAL PARAMETERS 
REACH L1 − STA 631+50  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    ZH  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’ = 35°, c’ = 0 psf 

2. SP−SM 
Kh = 0.039 cm/s = 110 ft/day 
Kv = 0.019 cm/s = 55 ft/day 
Kv/Kh = 0.5 
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 
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. 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’ = 0.58 

6.SP 
Kh = 0.020 cm/s = 57 ft/day 
Kv = 0.020 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’ = 100 psf 
ϕ = 5°, c = 700 psf 

Su/σv’ = 0.58 

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−46−B 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

DWSEL = 25.6 FEET 

 

 

NO THROUGH SEEPAGE DEFICIENCY 

GEOMETRY OF MODEL 

TOTAL HEAD CONTOURS − 200 YEAR 
iavg = 

17.2 − 15.5 
−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−− 

15.5 − 4.3 

=  0.14 (0.17)3D 

SEEPAGE ANALYSIS 
REACH L1 − STA 631+50  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    AL  NS 

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

Note: 3D seepage effects are accounted for. 

iavg = 
14.3 − 12.5 

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

12.5 − 2.6 

= 0.17 (0.21)3D 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−46−C 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

HTOL = 27.4 FEET 

 

 

GEOMETRY OF MODEL 

TOTAL HEAD CONTOURS − HTOL 
iavg = 

17.3 − 15.5 
−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−− 

15.5 − 4.3 

= 0.16 (0.19)3D 

SEEPAGE ANALYSIS 
REACH L1 − STA 631+50  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    AL  NS 

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

Note: 3D seepage effects are accounted for. 

iavg = 
14.4 − 12.5 

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

12.5 − 2.6 

= 0.18 (0.22)3D 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−46−D 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

WATERSIDE  RAPID DRAWDOWN 

LANDSIDE STEADY STATE SEEPAGE − 200 YEAR 

STATIC SLOPE STABILITY ANALYSIS 
REACH L1 − STA 631+50  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    AL  NS 

DWSEL = 25.6 FEET 

DWSEL = 25.6 FEET 

FS = 1.9 

DRAWDOWN ELEV. = 16.2 FEET 

FS = 1.8 

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

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

E−46−E 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

WATERSIDE  RAPID DRAWDOWN (NON−CIRCULAR FAILURE) 

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

FS = 2.2 

FS = 1.8 

STATIC SLOPE STABILITY ANALYSIS 
REACH L1 − STA 631+50  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    AL  NS 

DWSEL = 25.6 FEET 

DWSEL = 25.6 FEET 

DRAWDOWN ELEV. = 16.2 FEET 

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

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

E−46−F 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

STATIC SLOPE STABILITY ANALYSIS 
REACH L1 − STA 631+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 = 27.4 FEET 

FS = 1.8 

HTOL = 27.4 FEET 

FS = 1.7 

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

Cutoff Wall 

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

E−46−G 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

WSEL = 5.3 FEET 

FS = 1.5 

FS = 1.3 

WATERSIDE  SEISMIC 

LANDSIDE SEISMIC 

0.10g 

0.10g 

WSEL = 5.3 FEET 

SEISMIC SLOPE STABILITY ANALYSIS 
REACH L1 − STA 631+50  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    AL  NS 

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

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

E−46−H 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

WSEL = 5.3 FEET 

FS = 1.6 

FS = 1.5 

WATERSIDE  SEISMIC (NON−CIRCULAR FAILURE) 

LANDSIDE SEISMIC (NON−CIRCULAR FAILURE) 

0.10g 

0.10g 

SEISMIC SLOPE STABILITY ANALYSIS 
REACH L1 − STA 631+50  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    AL  NS 

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

WSEL = 5.3 FEET 

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

E−46−I 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

WSEL = 5.3 FEET 

WATERSIDE POST EARTHQUAKE 

LANDSIDE POST EARTHQUAKE  

WSEL = 5.3 FEET 

FS = 1.2 

FS = 1.7 

SEISMIC SLOPE STABILITY ANALYSIS 
REACH L1 − STA 631+50  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  CC 

4. SM 
FSliq = 0.8 
Sr/σvo’ = 0.10 

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

4. SM 
FSliq = 0.8 
Sr/σvo’ = 0.10 

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

E−46−J 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

WSEL = 5.3 FEET 

WATERSIDE POST EARTHQUAKE (NON−CIRCULAR FAILURE) 

LANDSIDE POST EARTHQUAKE (NON−CIR

WSEL = 5.3 FEET 

FS = 1.2 

FS = 2.0 

SEISMIC SLOPE STABILITY ANALYSIS 
REACH L1 − STA 631+50  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  CC 

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

4. SM 
FSliq = 0.8 
Sr/σvo’ = 0.10 

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

4. SM 
FSliq = 0.8 
Sr/σvo’ = 0.10 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−47−A 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

WATERSIDE 

200− YEAR DWSEL = 25.8 FEET 

LANDSIDE 

CROSS SECTION & MATERIAL PARAMETERS 
REACH L1 − STA 644+00  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    AL  JB 

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’ = 0.58 

1. SM 
Kh = 0.0020 cm/s = 5.7 ft/day 
Kv = 5.0x10−4 cm/s = 1.43 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 35°, c’ = 0 psf 

2. SP−SM 
Kh = 0.039 cm/s = 110 ft/day 
Kv = 0.019 cm/s = 55 ft/day 
Kv/Kh = 0.5 
Unit Weight = 120 pcf 
ϕ’ = 32°, c’ = 0 psf 

3. SM 
Kh = 0.0020 cm/s = 5.7 ft/day 
Kv = 5.0x10−4 cm/s = 1.43 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 35°, c’ = 0 psf 

5. SM 
Kh = 0.0020 cm/s = 5.7 ft/day 
Kv = 5.0x10−4 cm/s = 1.43 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’ = 125 psf 
ϕ = 5°, c = 700 psf 

Su/σv’ = 0.58 

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’ = 100 psf 
ϕ = 5°, c = 700 psf 

Su/σv’ = 0.49 

7.SP 
Kh = 0.020 cm/s = 57 ft/day 
Kv = 0.020 cm/s = 57 ft/day 
Kv/Kh = 1 
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 



10/16/2015 2:12 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−47−B 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

NO THROUGH SEEPAGE DEFICIENCY 

GEOMETRY OF MODEL 

TOTAL HEAD CONTOURS − 200 YEAR 

DWSEL = 25.8 FEET 

SEEPAGE ANALYSIS 
REACH L1 − STA 644+00  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    AL  NS 

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

iavg = 
14.6 − 14.5 

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

14.5 − 3.5 

= 0.01 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−47−C 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

GEOMETRY OF MODEL 

TOTAL HEAD CONTOURS − HTOL 

HTOL = 27.6 FEET 

SEEPAGE ANALYSIS 
REACH L1 − STA 644+00  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    AL  NS 

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

iavg = 
14.8 − 14.5 

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

14.5 − 3.5 

= 0.02 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−47−D 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

DWSEL = 25.8 FEET 

WATERSIDE  RAPID DRAWDOWN 

LANDSIDE STEADY STATE SEEPAGE − 200 YEAR 

DWSEL = 25.8 FEET 

FS = 2.7 

DRAWDOWN ELEV. = 16.3 FEET 

FS = 3.1 

STATIC SLOPE STABILITY ANALYSIS 
REACH L1 − STA 644+00  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    AL  NS 

1. SM 2. SP−SM 3. SM 4. CL 

Cutoff  
Wall 7. SP 6. CL 5. SM 

1. SM 2. SP−SM 3. SM 4. CL 

Cutoff  
Wall 7. SP 6. CL 5. SM 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−47−E 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

DWSEL = 25.8 FEET 

WATERSIDE  RAPID DRAWDOWN (NON−CIRCULAR FAILURE) 

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

DWSEL = 25.8 FEET 

FS = 2.4 

DRAWDOWN ELEV. = 16.3 FEET 

FS = 3.4 

STATIC SLOPE STABILITY ANALYSIS 
REACH L1 − STA 644+00  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    AL  NS 

1. SM 2. SP−SM 3. SM 4. CL 

Cutoff  
Wall 7. SP 6. CL 5. SM 

1. SM 2. SP−SM 3. SM 4. CL 

Cutoff  
Wall 7. SP 6. CL 5. SM 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−47−F 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

HTOL = 27.6 FEET 

FS = 3.1 

STATIC SLOPE STABILITY ANALYSIS 
REACH L1 − STA 644+00  

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 = 27.6 FEET 

1. SM 2. SP−SM 3. SM 4. CL 

Cutoff  
Wall 7. SP 6. CL 5. SM 

1. SM 2. SP−SM 3. SM 4. CL 

Cutoff  
Wall 7. SP 6. CL 5. SM 

FS = 3.3 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−47−G 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

WSEL = 5.3 FEET 

FS = 1.6 

FS = 2.1 

WATERSIDE  SEISMIC 

LANDSIDE SEISMIC 

0.10g 

0.10g 

WSEL = 5.3 FEET 

SEISMIC SLOPE STABILITY ANALYSIS 
REACH L1 − STA 644+00  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    AL  NS 

1. SM 2. SP−SM 3. SM 4. CL 

Cutoff  
Wall 7. SP 6. CL 5. SM 

1. SM 2. SP−SM 3. SM 4. CL 

Cutoff  
Wall 7. SP 6. CL 5. SM 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−47−H 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

WSEL = 5.3 FEET 

FS = 1.7 

FS = 2.4 

WATERSIDE  SEISMIC (NON−CIRCULAR FAILURE) 

LANDSIDE SEISMIC (NON−CIRCULAR FAILURE) 

0.10g 

0.10g 

WSEL = 5.3 FEET 

SEISMIC SLOPE STABILITY ANALYSIS 
REACH L1 − STA 644+00  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    AL  NS 

1. SM 2. SP−SM 3. SM 4. CL 

Cutoff  
Wall 7. SP 6. CL 5. SM 

1. SM 2. SP−SM 3. SM 4. CL 

Cutoff  
Wall 7. SP 6. CL 5. SM 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−47−I 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

WSEL = 5.3 FEET 

WATERSIDE POST EARTHQUAKE 

LANDSIDE POST EARTHQUAKE  

WSEL = 5.3 FEET 

FS = 1.8 

FS = 3.1 

SEISMIC SLOPE STABILITY ANALYSIS 
REACH L1 − STA 644+00  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  CC 

5. SM 
FSliq = 1.1 
ϕ’ = 19° 

1. SM 2. SP−SM 3. SM 4. CL 

Cutoff  
Wall 7. SP 6. CL 

5. SM 
FSliq = 1.1 
ϕ’ = 19° 

1. SM 2. SP−SM 3. SM 4. CL 

Cutoff  
Wall 

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

E−47−J 
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 = 1.7 

FS = 5.3 

SEISMIC SLOPE STABILITY ANALYSIS 
REACH L1 − STA 644+00  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  CC 

5. SM 
FSliq = 1.1 
ϕ’ = 19° 

1. SM 2. SP−SM 3. SM 4. CL 

Cutoff  
Wall 7. SP 6. CL 

1. SM 2. SP−SM 3. SM 4. CL Cutoff  
Wall 

7. SP 5. SM 
FSliq = 1.1 
ϕ’ = 19° 

6. CL 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−48−A 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

WATERSIDE 

200− YEAR DWSEL = 25.8 FEET 

LANDSIDE 

CROSS SECTION & MATERIAL PARAMETERS 
REACH L2 − STA 658+00  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    AL  JB 

3. CL 
Kh = 7.8x10−6 cm/s = 0.022 ft/day 
Kv = 1.9x10−6 cm/s = 0.0055 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 30°, c’ = 125 psf 
ϕ = 5°, c = 700 psf 

Su/σv’ = 0.67 

2. SP−SM 
Kh = 0.039 cm/s = 110 ft/day 
Kv = 0.019 cm/s = 55 ft/day 
Kv/Kh = 0.5 
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 

4. SM 
Kh = 0.0020 cm/s = 5.7 ft/day 
Kv = 5.0x10−4 cm/s = 1.43 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 35°, c’ = 0 psf 

5. SP 
Kh = 0.020 cm/s = 57 ft/day 
Kv = 0.020 cm/s = 57 ft/day 
Kv/Kh = 1 
Unit Weight = 120 pcf 
ϕ’ = 35°, c’ = 0 psf 

6. CL 
Kh = 7.8x10−6 cm/s = 0.022 ft/day 
Kv = 1.9x10−6 cm/s = 0.0055 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 30°, c’ = 100 psf 
ϕ = 5°, c = 700 psf 

Su/σv’ = 0.49 

7. CL 
Kh = 7.8x10−6 cm/s = 0.022 ft/day 
Kv = 1.9x10−6 cm/s = 0.0055 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 30°, c’ = 100 psf 
ϕ = 5°, c = 700 psf 

Su/σv’ = 0.49 

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−48−B 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

NO THROUGH SEEPAGE DEFICIENCY 

GEOMETRY OF MODEL 

TOTAL HEAD CONTOURS − 200 YEAR 

DWSEL = 25.8 FEET 

iavg = 
17.5 − 16.5 

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

16.5 − 7.6 

= (0.11)3D 

SEEPAGE ANALYSIS 
REACH L2 − STA 658+00  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    AL  NS 

Note: 3D seepage effects are accounted for. 

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

E−48−C 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

GEOMETRY OF MODEL 

TOTAL HEAD CONTOURS − HTOL 

HTOL = 27.6 FEET 

iavg = 
17.6 − 16.5 

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

16.5 − 17.6 

= (0.12)3D 

SEEPAGE ANALYSIS 
REACH L2 − STA 658+00  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    AL  NS 

Note: 3D seepage effects are accounted for. 

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

E−48−D 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

DWSEL = 25.8 FEET 

WATERSIDE  RAPID DRAWDOWN 

LANDSIDE STEADY STATE SEEPAGE − 200 YEAR 

DWSEL = 25.8 FEET 

FS = 1.7 

DRAWDOWN ELEV. = 16.1 FEET 

FS = 1.5 

STATIC SLOPE STABILITY ANALYSIS 
REACH L2 − STA 658+00  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    AL  NS 

1. SM 2. SP−SM 
Cutoff  
Wall 3. CL 5. SP 4. SM 

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

E−48−E 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

DWSEL = 25.8 FEET 

WATERSIDE  RAPID DRAWDOWN (NON−CIRCULAR FAILURE) 

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

DWSEL = 25.8 FEET 

FS = 1.7 

DRAWDOWN ELEV. = 16.1 FEET 

FS = 1.7 

STATIC SLOPE STABILITY ANALYSIS 
REACH L2 − STA 658+00  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    AL  NS 

1. SM 2. SP−SM 
Cutoff  
Wall 3. CL 5. SP 4. SM 

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

E−48−F 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

HTOL = 27.6 FEET 

FS = 1.5 

STATIC SLOPE STABILITY ANALYSIS 
REACH L2 − STA 658+00  

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 = 27.6 FEET 

1. SM 2. SP−SM 3. CL 5. SP 4. SM 
Cutoff  
Wall 

FS = 1.6 

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

E−48−G 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

WSEL = 5.3 FEET 

FS = 1.3 

FS = 1.2 

WATERSIDE  SEISMIC 

LANDSIDE SEISMIC 

0.10g 

0.10g 

WSEL = 5.3 FEET 

SEISMIC SLOPE STABILITY ANALYSIS 
REACH L2 − STA 658+00  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    AL  NS 

1. SM 2. SP−SM 
Cutoff  
Wall 3. CL 5. SP 4. SM 

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

E−48−H 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

WSEL = 5.3 FEET 

FS = 1.3 

FS = 1.4 

WATERSIDE  SEISMIC (NON−CIRCULAR FAILURE) 

LANDSIDE SEISMIC (NON−CIRCULAR FAILURE) 

0.10g 

0.10g 

WSEL = 5.3 FEET 

SEISMIC SLOPE STABILITY ANALYSIS 
REACH L2 − STA 658+00  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    AL  NS 

1. SM 2. SP−SM 

Cutoff  
Wall 3. CL 5. SP 4. SM 

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

E−49−A 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

WATERSIDE LANDSIDE 

CROSS SECTION & MATERIAL PARAMETERS 
REACH L2 − STA 671+00  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    ZH  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’ = 125 psf 
ϕ = 5°, c = 700 psf 

Su/σv’ = 0.67 

1. 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’ = 32°, c’ = 0 psf 

2. 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 

3. SM 
Kh = 3.8x10−4 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 

5. SM 
Kh = 3.8x10−4 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 

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’ = 50 psf 
ϕ = 5°, c = 700 psf 

Su/σv’ = 0.49 

7. 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’ = 32°, 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 

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’ = 125 psf 
ϕ = 5°, c = 700 psf 

Su/σv’ = 0.49 

200−YEAR DWSEL = 26.2 FEET 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−49−B 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

NO THROUGH SEEPAGE DEFICIENCY 

GEOMETRY OF MODEL 

TOTAL HEAD CONTOURS − 200 YEAR 

DWSEL = 26.2 FEET 

SEEPAGE ANALYSIS 
REACH L2 − STA 671+00  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    AL  NS 

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

ilocal = 0.05 ilocal = 0.02 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−49−C 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

GEOMETRY OF MODEL 

TOTAL HEAD CONTOURS − HTOL 

HTOL = 28.1 FEET 

SEEPAGE ANALYSIS 
REACH L2 − STA 671+00  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    AL  NS 

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

ilocal = 0.05 ilocal = 0.04 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−49−D 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

DWSEL = 26.2 FEET 

WATERSIDE  RAPID DRAWDOWN 

LANDSIDE STEADY STATE SEEPAGE − 200 YEAR 

DWSEL = 26.2 FEET 

DRAWDOWN ELEV. = 16.4 FEET 

STATIC SLOPE STABILITY ANALYSIS 
REACH L2 − STA 671+00  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    AL  NS 

FS = 1.5 

FS = 2.2 1. SP−SM 7. SP−SM 6. CL 4. CL 3. SM 2. SM 
Cutoff  
Wall 5. SM 

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

E−49−E 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

DWSEL = 26.2 FEET 

WATERSIDE  RAPID DRAWDOWN (NON−CIRCULAR FAILURE) 

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

DWSEL = 26.2 FEET 

DRAWDOWN ELEV. = 16.4 FEET 

STATIC SLOPE STABILITY ANALYSIS 
REACH L2 − STA 671+00  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    AL  NS 

FS = 1.6 

FS = 2.3 1. SP−SM 7. SP−SM 6. CL 4. CL 3. SM 2. SM 
Cutoff  
Wall 

5. SM 

1. SP−SM 7. SP−SM 6. CL 4. CL 3. SM 2. SM 
Cutoff  
Wall 5. SM 
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E−49−F 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

HTOL = 28.1 FEET 

STATIC SLOPE STABILITY ANALYSIS 
REACH L2 − STA 671+00  

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 = 28.1 FEET 

FS = 1.7 

FS = 1.5 1. SP−SM 7. SP−SM 6. CL 4. CL 3. SM 2. SM 
Cutoff  
Wall 5. SM 

1. SP−SM 7. SP−SM 6. CL 4. CL 3. SM 2. SM 
Cutoff  
Wall 5. SM 
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E−49−G 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

WSEL = 5.3 FEET 

WATERSIDE  SEISMIC 

LANDSIDE SEISMIC 

0.10g 

0.10g 

WSEL = 5.3 FEET 

SEISMIC SLOPE STABILITY ANALYSIS 
REACH L2 − STA 671+00  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    AL  NS 

FS = 1.2 

FS = 1.7 1. SP−SM 7. SP−SM 6. CL 4. CL 3. SM 2. SM 
Cutoff  
Wall 5. SM 

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

E−49−H 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

WSEL = 5.3 FEET 

WATERSIDE  SEISMIC (NON−CIRCULAR FAILURE) 

LANDSIDE SEISMIC (NON−CIRCULAR FAILURE) 

0.10g 

0.10g 

WSEL = 5.3 FEET 

SEISMIC SLOPE STABILITY ANALYSIS 
REACH L2 − STA 671+00  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    AL  NS 

FS = 1.4 

FS = 1.8 1. SP−SM 7. SP−SM 6. CL 4. CL 3. SM 2. SM 
Cutoff  
Wall 

5. SM 

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

E−50−A 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

WATERSIDE 

200− YEAR DWSEL = 26.4 FEET 

LANDSIDE 

CROSS SECTION & MATERIAL PARAMETERS 
REACH L2 − STA 684+50  

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 
Õ’ = 30°, c’ = 100 psf 
Õ = 5°, c = 700 psf 

Su/σv’ = 0.67 

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 

2. 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 

4. SM 
Kh = 2.0x10−4  cm/s = 0.57 ft/day 
Kv = 4.9x10−5  cm/s = 0.14 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 

6. 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 
Õ’ = 30°, c’ = 50 psf 
Õ = 5°, c = 700 psf 

Su/σv’ = 0.67 

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−50−B 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

NO THROUGH SEEPAGE DEFICIENCY 

GEOMETRY OF MODEL 

TOTAL HEAD CONTOURS − 200 YEAR 

DWSEL = 26.4 FEET 

iavg = 
15.8 − 13.2 

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

13.2 − 9.0 

= 0.59  

SEEPAGE ANALYSIS 
REACH L2 − STA 684+50  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    AL  NS 

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

E−50−C 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

GEOMETRY OF MODEL 

TOTAL HEAD CONTOURS − HTOL 

HTOL = 28.5 FEET 

iavg = 
15.9 − 13.2 

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

13.2 − 9.0 

= 0.62  

SEEPAGE ANALYSIS 
REACH L2 − STA 684+50  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    AL  NS 

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

E−50−D 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

DWSEL = 26.4 FEET 

WATERSIDE  RAPID DRAWDOWN 

LANDSIDE STEADY STATE SEEPAGE − 200 YEAR 

DWSEL = 26.4 FEET 

FS = 2.3 

DRAWDOWN ELEV. = 16.6 FEET 

FS = 1.9 

STATIC SLOPE STABILITY ANALYSIS 
REACH L2 − STA 684+50  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    AL  NS 

3. CL 2. SM 1. SP−SM 

Cutoff  
Wall 4. SM 5. SP−SM 

3. CL 2. SM 1. SP−SM 
Cutoff  
Wall 

4. SM 5. SP−SM 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−50−E 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

DWSEL = 26.4 FEET 

WATERSIDE  RAPID DRAWDOWN (NON−CIRCULAR FAILURE) 

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

DWSEL = 26.4 FEET 

FS = 2.4 

DRAWDOWN ELEV. = 16.6 FEET 

FS = 2.2 

STATIC SLOPE STABILITY ANALYSIS 
REACH L2 − STA 684+50  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    AL  NS 

3. CL 2. SM 1. SP−SM 

Cutoff  
Wall 4. SM 5. SP−SM 

3. CL 2. SM 1. SP−SM 
Cutoff  
Wall 

4. SM 5. SP−SM 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−50−F 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

HTOL = 28.5 FEET 

FS = 1.9 

STATIC SLOPE STABILITY ANALYSIS 
REACH L2 − STA 684+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 = 28.5 FEET 

FS = 2.2 3. CL 2. SM 1. SP−SM 

Cutoff  
Wall 4. SM 5. SP−SM 

3. CL 2. SM 1. SP−SM 

Cutoff  
Wall 4. SM 5. SP−SM 
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E−50−G 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

WSEL = 5.4 FEET 

FS = 1.7 

FS = 1.5 

WATERSIDE  SEISMIC 

LANDSIDE SEISMIC 

0.10g 

0.10g 

WSEL = 5.4 FEET 

SEISMIC SLOPE STABILITY ANALYSIS 
REACH L2 − STA 684+50  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    AL  NS 

3. CL 2. SM 1. SP−SM 

Cutoff  
Wall 4. SM 5. SP−SM 

3. CL 2. SM 1. SP−SM 
Cutoff  
Wall 

4. SM 5. SP−SM 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−50−H 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

WSEL = 5.4 FEET 

FS = 1.8 

FS = 1.6 

WATERSIDE  SEISMIC (NON−CIRCULAR FAILURE) 

LANDSIDE SEISMIC (NON−CIRCULAR FAILURE) 

0.10g 

0.10g 

WSEL = 5.4 FEET 

SEISMIC SLOPE STABILITY ANALYSIS 
REACH L2 − STA 684+50  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    AL  NS 

3. CL 2. SM 1. SP−SM 

Cutoff  
Wall 4. SM 5. SP−SM 

3. CL 2. SM 1. SP−SM 

Cutoff  
Wall 

4. SM 5. SP−SM 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−50−I 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

WSEL = 5.4 FEET 

WATERSIDE POST EARTHQUAKE 

LANDSIDE POST EARTHQUAKE  

WSEL = 5.4 FEET 

FS = 2.2 

FS = 2.0 

SEISMIC SLOPE STABILITY ANALYSIS 
REACH L2 − STA 684+50  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  CC 

3. CL 2. SM 1. SP−SM 

Cutoff  
Wall 

4. SM 5. SP−SM 

3. CL 2. SM 1. SP−SM 

Cutoff  
Wall 

4. SM 5. SP−SM 

5. SP−SM 
FSliq = 1.2 
ϕ’ = 19° 

5. SP−SM 
FSliq = 1.2 
ϕ’ = 19° 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−50−J 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

WSEL = 5.4 FEET 

WATERSIDE POST EARTHQUAKE (NON−CIRCULAR FAILURE) 

LANDSIDE POST EARTHQUAKE (NON−CIRCULAR FAILURE) 

WSEL = 5.4 FEET 

FS = 2.0 

FS = 3.7 

SEISMIC SLOPE STABILITY ANALYSIS 
REACH L2 − STA 684+50  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  CC 

3. CL 2. SM 1. SP−SM 

Cutoff  
Wall 

4. SM 5. SP−SM 

Cutoff  
Wall 3. CL 2. SM 1. SP−SM 4. SM 

5. SP−SM 

5. SP−SM 
FSliq = 1.2 
ϕ’ = 19° 

5. SP−SM 
FSliq = 1.2 
ϕ’ = 19° 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−51−A 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

WATERSIDE 

200−YEAR DWSEL = 26.7 FEET 

LANDSIDE 

CROSS SECTION & MATERIAL PARAMETERS 
REACH L2 − STA 700+00  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    ZH  JB 

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 

1. SC 
Kh = 8.0x10−4  cm/s = 2.27 ft/day 
Kv = 2.0x10−4  cm/s = 0.57 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 35°, c’ = 0 psf 

2. SP 
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 

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’ = 0.58 

4. 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 

6. SM 
Kh = 4.0x10−4  cm/s = 1.13 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 

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 

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’ = 100 psf 
ϕ = 5°, c = 700 psf 

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

E−51−B 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

NO THROUGH SEEPAGE DEFICIENCY 

GEOMETRY OF MODEL 

TOTAL HEAD CONTOURS − 200 YEAR 

DWSEL = 26.7 FEET 

iavg = 
14.2 − 13.5 

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

13.5 − 7.5 

= 0.12  

SEEPAGE ANALYSIS 
REACH L2 − STA 700+00  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    AL  NS 

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

E−51−C 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

GEOMETRY OF MODEL 

TOTAL HEAD CONTOURS − HTOL 

HTOL = 28.8 FEET 

iavg = 
14.3 − 13.5 

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

13.5 − 7.5 

= 0.13 

SEEPAGE ANALYSIS 
REACH L2 − STA 700+00  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    AL  NS 

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

E−51−D 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

DWSEL = 26.7 FEET 

WATERSIDE  RAPID DRAWDOWN 

LANDSIDE STEADY STATE SEEPAGE − 200 YEAR 

DWSEL = 26.7 FEET 

FS = 1.6 

DRAWDOWN ELEV. = 16.9 FEET 

FS = 2.3 

STATIC SLOPE STABILITY ANALYSIS 
REACH L2 − STA 700+00  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    AL  NS 

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

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



10/16/2015 2:24 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−51−E 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

DWSEL = 26.7 FEET 

WATERSIDE  RAPID DRAWDOWN (NON−CIRCULAR FAILURE) 

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

DWSEL = 26.7 FEET 

FS = 1.6 

DRAWDOWN ELEV. = 16.9 FEET 

FS = 2.5 

STATIC SLOPE STABILITY ANALYSIS 
REACH L2 − STA 700+00  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    AL  NS 

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

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

6. SM 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−51−F 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

HTOL = 28.8 FEET 

FS = 2.2 

STATIC SLOPE STABILITY ANALYSIS 
REACH L2 − STA 700+00  

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 = 28.8 FEET 

FS = 2.5 

1. SC 
7. CL 3. CL 2. SP 

5. CL 4.  SP−SM 
Cutoff  
Wall 6. SM 

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

E−51−G 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

WSEL = 5.4 FEET 

FS = 1.4 

FS = 1.7 

WATERSIDE  SEISMIC 

LANDSIDE SEISMIC 

0.10g 

0.10g 

WSEL = 5.4 FEET 

SEISMIC SLOPE STABILITY ANALYSIS 
REACH L2 − STA 700+00  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    AL  NS 

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

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

6. SM 



10/16/2015 2:24 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−51−H 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

WSEL = 5.4 FEET 

FS = 1.8 

WATERSIDE  SEISMIC (NON−CIRCULAR FAILURE) 

LANDSIDE SEISMIC (NON−CIRCULAR FAILURE) 

0.10g 

0.10g 

WSEL = 5.4 FEET 

SEISMIC SLOPE STABILITY ANALYSIS 
REACH L2 − STA 700+00  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    AL  NS 

FS = 1.4 1. SC 7. CL 3. CL 2. SP 5. CL 4.  SP−SM 
Cutoff  
Wall 6. SM 

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

E−51−I 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

WSEL = 5.4 FEET 

WATERSIDE POST EARTHQUAKE 

LANDSIDE POST EARTHQUAKE  

WSEL = 5.4 FEET 

FS = 1.0 

FS = 2.3 

SEISMIC SLOPE STABILITY ANALYSIS 
REACH L2 − STA 700+00  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  NS 

4. SP−SM 
FSliq = 0.7 
Sr/σvo’ = 0.11 

1. SC 3. CL 2. SP 

Cutoff  
Wall 6. SM 

FSliq = 1.2 
ϕ’ = 19° 

1. SC 3. CL 2. SP 
Cutoff  
Wall 

4. SP−SM 
FSliq = 0.7 
Sr/σvo’ = 0.11 

6. SM 
FSliq = 1.2 
ϕ’ = 19° 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−51−J 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

WSEL = 5.4 FEET 

WATERSIDE POST EARTHQUAKE (NON−CIRCULAR FAILURE) 

LANDSIDE POST EARTHQUAKE (NON−CIRCULAR FAILURE) 

WSEL = 5.4 FEET 

FS = 0.9 

FS = 3.0 

SEISMIC SLOPE STABILITY ANALYSIS 
REACH L2 − STA 700+00  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  NS 

4. SP−SM 
FSliq = 0.7 
Sr/σvo’ = 0.11 

1. SC 3. CL 2. SP 

Cutoff  
Wall 6. SM 

FSliq = 1.2 
ϕ’ = 19° 

1. SC 3. CL 2. SP 
Cutoff  
Wall 

4. SP−SM 
FSliq = 0.7 
Sr/σvo’ = 0.11 

6. SM 
FSliq = 1.2 
ϕ’ = 19° 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−52−A 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

WATERSIDE 

200−YEAR DWSEL = 26.8 FEET 

LANDSIDE 

CROSS SECTION & MATERIAL PARAMETERS 
REACH M1 − STA 704+92  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    AL  NS 

1. CL 
Kh = 7.1x10−5 cm/s = 0.20 ft/day 
Kv = 3.5x10−5 cm/s = 0.10 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. 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 = 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’ = 32°, c’ = 0 psf 

4. SM 
Kh = 4.0x10−4 cm/s = 1.13 ft/day 
Kv = 1.0x10−4 cm/s = 0.28 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 35°, 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 

6. CL 
Kh = 8.1x10−6 cm/s = 0.23 ft/day 
Kv = 2.0x10−6 cm/s = 0.058 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 30°, c’ = 125 psf 
ϕ = 5°, c = 700 psf 

Su/σv’ = 0.28 

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’ = 30°, c’ = 0 psf 

Drain 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 = 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 = 5.0x10−5 cm/s = 0.14 ft/day 
Kv = 1.0x10−5 cm/s = 0.035 ft/day 
Kv/Kh = 0.5 
Unit Weight = 120 pcf 
ϕ’ = 32°, c’ = 50 psf 
ϕ = 5°, c = 700 psf 

Su/σv’ = 0.39 

Trench Drain 
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−52−B 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

NO THROUGH SEEPAGE DEFICIENCY 

1. CL 

GEOMETRY OF MODEL 

TOTAL HEAD CONTOURS − 200 YEAR 

DWSEL = 26.8 FEET 

iavg = 
19.3 − 16.9 

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

16.9 − 5.6 

= 0.21 

SEEPAGE ANALYSIS 
REACH M1 − STA 704+92  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    AL  NS 

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

Fill 
Drain 
Rock 

Filter 
Sand 

7. CL−ML Trench Drain 

iavg = 
17.3 − 14.1 

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

14.1 − 9.6 

= 0.71 



10/16/2015 2:25 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−52−C 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

1. CL 

GEOMETRY OF MODEL 

TOTAL HEAD CONTOURS − HTOL 

HTOL = 28.9 FEET 

iavg = 
20.0 − 16.9 

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

16.9 − 5.6 

= 0.27  

SEEPAGE ANALYSIS 
REACH M1 − STA 704+92  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    AL  NS 

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

Fill 
Drain 
Rock 

Filter 
Sand 

7. CL−ML Trench Drain 

iavg = 
17.7 − 14.1 

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

14.1 − 9.6 

= 0.80 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−52−D 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

DWSEL = 26.8 FEET 

WATERSIDE  RAPID DRAWDOWN 

LANDSIDE STEADY STATE SEEPAGE − 200 YEAR 

DWSEL = 26.8 FEET 

FS = 2.1 

DRAWDOWN ELEV. = 17 FEET 

STATIC SLOPE STABILITY ANALYSIS 
REACH M1 − STA 704+92  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    AL  NS 

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

Fill 
Drain 
Rock 

Filter 
Sand 

7. CL−ML Trench Drain 

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

Engineered 
Fill 

Drain 
Rock 

Filter 
Sand 7. CL−ML Trench Drain FS = 1.8 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−52−E 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

HTOL = 28.9 FEET 

FS = 1.8 

STATIC SLOPE STABILITY ANALYSIS 
REACH M1 − STA 704+92  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    AL  NS 

LANDSIDE STEADY STATE SEEPAGE − HTOL 

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

Engineered 
Fill 

Drain 
Rock 

Filter 
Sand 7. CL−ML Trench Drain 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−52−F 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

WSEL = 5.4 FEET 

FS = 1.5 

FS = 1.4 

WATERSIDE  SEISMIC 

LANDSIDE SEISMIC 

0.10g 

0.10g 

WSEL = 5.4 FEET 

SEISMIC SLOPE STABILITY ANALYSIS 
REACH M1 − STA 704+92  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    AL  NS 

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

Engineered 
Fill 

Drain 
Rock 

Filter 
Sand 7. CL−ML Trench Drain 

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

Engineere
d Fill 

Drain 
Rock 

Filter 
Sand 7. CL−ML Trench Drain 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−52−G 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

5. SP 

 

 

WSEL = 5.4 FEET 

WATERSIDE POST EARTHQUAKE 

LANDSIDE POST EARTHQUAKE  

WSEL = 5.4 FEET 

FS = 1.2 

FS = 1.8 

SEISMIC SLOPE STABILITY ANALYSIS 
REACH M1 − STA 704+92  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  CC 

4. SP−SM 
FSliq = 1.4 
ϕ’ = 19°  1. CL 

2. SP 3. SM Engineered 
Fill 

Drain 
Rock 

Filter 
Sand 

7. CL−ML Trench Drain 

4. SP−SM 
FSliq = 1.4 
ϕ’ = 19°  

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

Fill 

Drain 
Rock 

Filter 
Sand 

7. CL−ML Trench Drain 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−52−H 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

WSEL = 5.4 FEET 

WATERSIDE POST EARTHQUAKE (NON−CIRCULAR FAILURE

LANDSIDE POST EARTHQUAKE(NON−CIRCULAR FAILURE) 

WSEL = 5.4 FEET 

FS = 1.3 

FS = 3.3 

SEISMIC SLOPE STABILITY ANALYSIS 
REACH M1 − STA 704+92  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  CC 

4. SP−SM 
FSliq = 1.4 
ϕ’ = 19°  

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

Drain 
Rock 

Filter 
Sand 7. CL−ML Trench Drain 

4. SP−SM 
FSliq = 1.4 
ϕ’ = 19°  

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

E−53−A 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

WATERSIDE 

200−YEAR DWSEL = 27.9 FEET 

LANDSIDE 

CROSS SECTION & MATERIAL PARAMETERS 
REACH M2A − STA 734+45  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    AL  NS 

3. CL 
Kh = 8.1x10−6 cm/s = 0.23 ft/day 
Kv = 2.0x10−6 cm/s = 0.058 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. 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 
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 

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’ = 35°, 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 

6. 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 

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 

8. CL 
Kh = 8.1x10−6 cm/s = 0.23 ft/day 
Kv = 2.0x10−6 cm/s = 0.058 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. Berm 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’ = 30°, c’ = 0 psf 

10. Drain 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 

11. 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 



10/16/2015 2:25 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−53−B 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

NO THROUGH SEEPAGE DEFICIENCY 

1. SM 

GEOMETRY OF MODEL 

TOTAL HEAD CONTOURS − 200 YEAR 

DWSEL = 27.9 FEET 

SEEPAGE ANALYSIS 
REACH M2A − STA 734+45  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    AL  NS 

9. Berm 
Fill 8. CL 7. SP 6. SM 5. SP 4. SM 3. CL 2. SC 

10. Drain 
Rock 

11. Filter 
Sand 

iavg = 
25.7 − 13.5 

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

13.5 − (−4.7) 

= 0.67  iavg = 
25.9 − 15.5 

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

15.5 − (−4.8) 

= 0.51  
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−53−C 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

1. SM 

GEOMETRY OF MODEL 

TOTAL HEAD CONTOURS − HTOL 

HTOL = 27.9 FEET 

iavg = 
26.7 − 24.6 

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

24.6 − (−0.31) 

= 0.16  

SEEPAGE ANALYSIS 
REACH M2A − STA 734+45  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    AL  NS 

9. Berm 
Fill 8. CL 7. SP 6. SM 5. SP 4. SM 3. CL 2. SC 

10. Drain 
Rock 

11. Filter 
Sand 

iavg = 
27.8 − 13.5 

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

13.5 − (−4.7) 

= 0.79  iavg = 
28.0 − 15.5 

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

15.5 − (−4.8) 

= 0.62  
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−53−D 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

DWSEL = 27.9 FEET 

WATERSIDE  RAPID DRAWDOWN 

LANDSIDE STEADY STATE SEEPAGE − 200 YEAR 

DWSEL = 27.9 FEET 

FS = 1.7 

DRAWDOWN ELEV. = 18 FEET 

FS = 2.2 

STATIC SLOPE STABILITY ANALYSIS 
REACH M2A − STA 734+45  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    AL  NS 

1. SM 
9. Berm 

Fill 7. SP 6. SM 5. SP 4. SM 3. CL 2. SC 
10. Drain 

Rock 
11. Filter 

Sand 

1. SM 
9. Berm 

Fill 7. SP 6. SM 5. SP 4. SM 3. CL 2. SC 
10. Drain 

Rock 
11. Filter 

Sand 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−53−E 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

HTOL = 30.4 FEET 

FS = 2.0 

STATIC SLOPE STABILITY ANALYSIS 
REACH M2A − STA 734+45  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    AL  NS 

LANDSIDE STEADY STATE SEEPAGE − HTOL 

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

E−53−F 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

WSEL = 5.4 FEET 

FS = 1.3 

FS = 1.7 

WATERSIDE  SEISMIC 

LANDSIDE SEISMIC 

0.10g 

0.10g 

WSEL = 5.4 FEET 

SEISMIC SLOPE STABILITY ANALYSIS 
REACH M2A − STA 734+45  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    AL  NB 

1. SM 
9. Berm 

Fill 7. SP 6. SM 5. SP 4. SM 3. CL 2. SC 

10. Drain 
Rock 

11. Filter 
Sand 

1. SM 
9. Berm 

Fill 7. SP 6. SM 5. SP 4. SM 3. CL 2. SC 
10. Drain 

Rock 
11. Filter 

Sand 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−53−G 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

WSEL = 5.4 FEET 

WATERSIDE POST EARTHQUAKE 

LANDSIDE POST EARTHQUAKE  

WSEL = 5.4 FEET 

FS = 1.5 

FS = 2.2 

SEISMIC SLOPE STABILITY ANALYSIS 
REACH M2A − STA 734+45  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  NB 

4. SM 
FSliq = 1.3 
ϕ’ = 19° 

9. Berm 
Fill 

5. SP 1. SM 3. CL 2. SC 
10. Drain 

Rock 
11. Filter 

Sand 

1. SM 3. CL 2. SC 

5. SP 

4. SM 
FSliq = 1.3 
ϕ’ = 19° 

9. Berm 
Fill 

10. Drain 
Rock 

11. Filter 
Sand 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−53−H 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

WSEL = 5.4 FEET 

WATERSIDE POST EARTHQUAKE (NON−CIRCULAR FAILURE) 

LANDSIDE POST EARTHQUAKE (NON−CIRCULAR FAILU

WSEL = 5.4 FEET 

FS = 1.7 

FS = 3.4 

SEISMIC SLOPE STABILITY ANALYSIS 
REACH M2A − STA 734+45  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  NB 

4. SM 
FSliq = 1.3 
ϕ’ = 19° 

9. Berm 
Fill 

5. SP 1. SM 3. CL 2. SC 
10. Drain 

Rock 
11. Filter 

Sand 

1. SM 3. CL 2. SC 

5. SP 

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

E−54−A 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

WATERSIDE 

200− YEAR DWSEL = 28.0 FEET 

LANDSIDE 

CROSS SECTION & MATERIAL PARAMETERS 
REACH M2B − STA 744+73 

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  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 

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 

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 
ϕ’ = 30°, c’ = 100 psf 
ϕ = 5°, c = 700 psf 

Su/σv’ = 0.67 

Cutoff Wall 
Kh = 9.9x10−7 cm/s = .00028 ft/day 
Kv = 9.9x10−7 cm/s = 0.0028 ft/day 
Kv/Kh = 1 
Unit Weight = 115 pcf 
ϕ’ = 0°, c’ = 20 psf 

5. SM/ML 
Kh = 5.6x10−4 cm/s = 1.6 ft/day 
Kv = 1.4x10−4 cm/s = 0.4 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 30°, c’ = 0 psf 

4. CL 
Kh = 8.1x10−6 cm/s = 0.023 ft/day 
Kv = 2x10−6 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 

6. CL 
Kh = 8.1x10−6 cm/s = 0.023 ft/day 
Kv = 2x10−6 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’ = 0.28 

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 

8. CL 
Kh = 8.1x10−6 cm/s = 0.023 ft/day 
Kv = 2x10−6 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 

Berm Drain 
Kh = 9.9x10−1 cm/s = 2,800 ft/day 
Kv =9.9x10−1 cm/s = 2,800 ft/day 
Kv/Kh = 1 
Unit Weight = 120 pcf 
ϕ’ = 35°, c’ = 0 psf 

Berm Fill I 
Kh = 2.0x 10−5 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’ = 0 psf 

3. SM 
Kh = 8.1x10−4 cm/s = 2.3 ft/day 
Kv =2x10−4 cm/s = 0.58 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 35°, c’ = 0 psf 

9. 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 

Berm Fill II 
Kh = 1.2x10−4 cm/s = 0.34 ft/day 
Kv = 3.0x10−5 cm/s = 0.085 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 30°, c’ = 0 psf 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−54−B 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

NO THROUGH SEEPAGE DEFICIENCY 

GEOMETRY OF MODEL 

Cutoff 
 Wall 

TOTAL HEAD CONTOURS − 200 YEAR 

DWSEL = 28.0 FEET 

SEEPAGE ANALYSIS 
REACH M2B − STA 744+73 

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  NS 

1. SM 2. CL 3. SM 4. CL 5. SM/ML 

iavg = 
17.8 − 17.0 

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

17.0− 8.3 

= 0.09 

6. CL Berm Fill I Berm Fill II Berm Drain Filter Sand 7. SP 8. CL 9. SP 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−54−C 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

GEOMETRY OF MODEL 

TOTAL HEAD CONTOURS − HTOL 

HTOL = 30.8 FEET 

SEEPAGE ANALYSIS 
REACH M2B − STA 744+73 

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  NS 

Cutoff 
 Wall 

1. SM 2. CL 3. SM 4. CL 5. SM/ML 6. CL Berm Fill I Berm Fill II Berm Drain Filter Sand 7. SP 

iavg = 
18.0 − 17.0 

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

17.0 − 8.3 

= 0.11 

8. CL 9. SP 

HTOL = 30.6 FEET 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−54−D 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

DWSEL = 28.0 FEET 

WATERSIDE  RAPID DRAWDOWN 

LANDSIDE STEADY STATE SEEPAGE − 200 YEAR 

DWSEL = 28.0 FEET 

DRAWDOWN ELEV. = 18.0 FEET 

STATIC SLOPE STABILITY ANALYSIS 
REACH M2B − STA 744+73 

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  NS 

Cutoff 
 Wall 1. SM 2. CL 3. SM 6. CL 5. SM/ML Berm Fill I Berm Fill II Berm Drain Filter Sand 4. CL 7. SP 

Cutoff 
 Wall 

1. SM 2. CL 3. SM 6. CL 5. SM/ML Berm Fill I Berm Fill II 
FS = 1.9 

Berm Drain Filter Sand 4. CL 7. SP 

FS = 2.0 



10/16/2015 2:26 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
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−54−E 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

DWSEL = 28.0 FEET 

WATERSIDE  RAPID DRAWDOWN (NON−CIRCULAR FAILURE) 

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

DWSEL = 28.0 FEET 

DRAWDOWN ELEV. = 18.0 FEET 

FS = 2.1 

STATIC SLOPE STABILITY ANALYSIS 
REACH M2B − STA 744+73 

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  NS 

Cutoff 

 Wall 

1. SM 2. CL 3. SM 6. CL 5. SM/ML Berm Fill I Berm Fill II Berm Drain Filter Sand 4. CL 
FS = 2.1 

7. SP 

Cutoff 

 Wall 
1. SM 2. CL 3. SM 6. CL 5. SM/ML Berm Fill I Berm Fill II Berm Drain Filter Sand 4. CL 7. SP 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−54−F 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

HTOL = 30.6 FEET 

STATIC SLOPE STABILITY ANALYSIS 
REACH M2B − STA 744+73 

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  NS 

LANDSIDE STEADY STATE SEEPAGE − HTOL 

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

Cutoff 

 Wall 
1. SM 2. CL 3. SM 6. CL 5. SM/ML Berm Fill I Berm Fill II Berm Drain Filter Sand 4. CL 7. SP 

HTOL = 30.6 FEET 

FS = 2.1 
Cutoff 

 Wall 
1. SM 2. CL 3. SM 6. CL 5. SM/ML Berm Fill I Berm Fill II Berm Drain Filter Sand 4. CL 7. SP 

FS = 1.9 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−54−G 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

WSEL = 5.5 FEET 

FS = 1.7 

FS = 1.5 

WATERSIDE  SEISMIC 

LANDSIDE SEISMIC 

0.10g 

WSEL = 5.5 FEET 

SEISMIC SLOPE STABILITY ANALYSIS 
REACH M2B − STA 744+73 

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  NS 

Cutoff 

 Wall 
1. SM 2. CL 3. SM 6. CL 5. SM/ML Berm Fill I Berm Fill II Berm Drain Filter Sand 4. CL 7. SP 

Cutoff 

 Wall 
1. SM 2. CL 3. SM 6. CL 5. SM/ML Berm Fill I Berm Fill II Berm Drain Filter Sand 4. CL 7. SP 0.10g 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−54−H 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

WSEL = 5.5 FEET 

FS = 1.7 

FS = 1.8 

WATERSIDE  SEISMIC (NON−CIRCULAR FAILURE) 

LANDSIDE SEISMIC (NON−CIRCULAR FAILURE) 

0.10g 

WSEL = 5.5 FEET 

SEISMIC SLOPE STABILITY ANALYSIS 
REACH M2B − STA 744+73 

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  NS 

Cutoff 

 Wall 

1. SM 2. CL 3. SM 6. CL 5. SM/ML Berm Fill I Berm Fill II Berm Drain Filter Sand 4. CL 7. SP 

0.10g 
Cutoff 

 Wall 

1. SM 2. CL 3. SM 6. CL 5. SM/ML Berm Fill I Berm Fill II Berm Drain Filter Sand 4. CL 7. SP 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−55−A 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

WATERSIDE 

200− YEAR DWSEL = 28.2 FEET 

LANDSIDE 

CROSS SECTION & MATERIAL PARAMETERS 
REACH M2B − STA 755+00 

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  JB 

1. SM 
Kh = 8.1x10−4 cm/s = 2.3 ft/day 
Kv =2x10−4 cm/s = 0.58 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 35°, c’ = 0 psf 

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

2. CL 
Kh = 8.1x10−6 cm/s = 0.023 ft/day 
Kv = 2x10−6 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 

Cutoff Wall 
Kh = 9.9x10−7 cm/s = .0028 ft/day 
Kv = 9.9x10−7 cm/s = .0028 ft/day 
Kv/Kh = 1 
Unit Weight = 115 pcf 
ϕ’ = 0°, c’ = 20 psf 

3. SM/ML 
Kh = 5.6x10−4 cm/s = 1.6 ft/day 
Kv = 1.4x10−4 cm/s = 0.4 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 30°, c’ = 0 psf 

5. CL 
Kh = 8.1x10−6 cm/s = 0.023 ft/day 
Kv = 2x10−6 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. CL 
Kh = 8.1x10−6 cm/s = 0.023 ft/day 
Kv = 2x10−6 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 

Engineered Fill I 
Kh = 1.2x10−4 cm/s = 0.34 ft/day 
Kv = 3x10−5 cm/s = 0.085 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 30°, c’ = 0 psf 
ϕ = 5°, c = 700 psf 

Su/σv’ = 0.67 

Engineered Fill II 
Kh = 2x10−5 cm/s = 0.057 ft/day 
Kv = 5x10−6 cm/s = 0.014 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 30°, c’ = 0 psf 
ϕ = 5°, c = 700 psf 

Su/σv’ = 0.67 

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

Drain Rock 
Kh = 0.099 cm/s = 280 ft/day 
Kv =0.099 cm/s = 280 ft/day 
Kv/Kh = 1 
Unit Weight = 120 pcf 
ϕ’ = 35°, c’ = 0 psf 



10/16/2015 2:27 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−55−B 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

NO THROUGH SEEPAGE DEFICIENCY 

Cutoff 

 Wall 

GEOMETRY OF MODEL 

TOTAL HEAD CONTOURS − 200 YEAR 

DWSEL = 28.2 FEET 

SEEPAGE ANALYSIS 
REACH M2B − STA 755+00 

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  NS 

1. SM 2. CL 3. SM/ML 4. SP 5. CL 

iavg = 
19.0 − 18.5 

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

18.5− 13.5 

= 0.09 

6. CL 

Engineered Fill II Engineered Fill I 

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

E−55−C 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

GEOMETRY OF MODEL 

TOTAL HEAD CONTOURS − HTOL 

HTOL = 30.8 FEET 

SEEPAGE ANALYSIS 
REACH M2B − STA 755+00 

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  NS 

Cutoff 

 Wall 
1. SM 2. CL 3. SM/ML 4. SP 5. CL 6. CL 8. CL 7. CL GW 11 SW 12 

iavg = 
19.1 − 18.5 

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

18.5− 13.5 

= 0.12 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−55−D 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

DWSEL = 28.2 FEET 

WATERSIDE  RAPID DRAWDOWN 

LANDSIDE STEADY STATE SEEPAGE − 200 YEAR 

DWSEL = 28.2 FEET 

FS = 1.3 

DRAWDOWN ELEV. = 18.2 FEET 

STATIC SLOPE STABILITY ANALYSIS  
REACH M2B − STA 755+00 

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  NS 

Cutoff 

 Wall 
1. SM 2. CL 3. SM/ML 

4. SP 5. CL 8. CL 7. CL GW 11 SW 12 

1. SM 2. CL 3. SM/ML 
4. SP 5. CL 8. CL 7. CL FS = 2.0 GW 11 SW 12 Cutoff 

 Wall 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−55−E 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

DWSEL = 28.2 FEET 

WATERSIDE  RAPID DRAWDOWN (NON−CIRCULAR FAILURE) 

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

DWSEL = 28.2 FEET 

DRAWDOWN ELEV. = 18.2 FEET 

FS = 2.1 

STATIC SLOPE STABILITY ANALYSIS  
REACH M2B − STA 755+00 

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  NS 

Cutoff 

 Wall 

1. SM 2. CL 3. SM/ML 
4. SP 5. CL 8. CL 7. CL GW 11 SW 12 

1. SM 2. CL 3. SM/ML 
4. SP 5. CL 8. CL 7. CL GW 11 SW 12 

Cutoff 

 Wall 

FS = 1.4 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−55−F 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

HTOL = 30.8 FEET 

STATIC SLOPE STABILITY ANALYSIS  
REACH M2B − STA 755+00 

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  NS 

LANDSIDE STEADY STATE SEEPAGE − HTOL 

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

HTOL = 30.8 FEET 

FS = 2.3 

1. SM 2. CL 3. SM/ML 
4. SP 5. CL 8. CL 7. CL GW 11 SW 12 Cutoff 

 Wall 

1. SM 2. CL 3. SM/ML 4. SP 5. CL 8. CL 7. CL GW 11 SW 12 Cutoff 

 Wall 

FS = 2.0 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−55−G 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

WSEL = 5.5 FEET 

FS = 1.1 

WATERSIDE  SEISMIC 

LANDSIDE SEISMIC 

0.11g 

0.11g 

WSEL = 5.5 FEET 

STATIC SLOPE STABILITY ANALYSIS  
REACH M2B − STA 755+00 

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  NS 

1. SM 2. CL 3. SM/ML 
4. SP 5. CL 8. CL 7. CL GW 11 SW 12 

Cutoff 

 Wall 

1. SM 2. CL 3. SM/ML 
4. SP 5. CL 8. CL 7. CL GW 11 SW 12 

Cutoff 

 Wall FS = 1.6 



10/16/2015 2:27 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−55−H 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

WSEL = 5.5 FEET 

FS = 1.2 

FS = 1.6 

WATERSIDE  SEISMIC (NON−CIRCULAR FAILURE) 

LANDSIDE SEISMIC (NON−CIRCULAR FAILURE) 

0.11g 

0.11g 

WSEL = 5.5 FEET 

STATIC SLOPE STABILITY ANALYSIS  
REACH M2B − STA 755+00 

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  NS 

1. SM 2. CL 3. SM/ML 
4. SP 5. CL 8. CL 7. CL GW 11 SW 12 

Cutoff 

 Wall 

1. SM 2. CL 3. SM/ML 
4. SP 5. CL 8. CL 7. CL GW 11 SW 12 Cutoff 

 Wall 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−55−I 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

WSEL = 5.5 FEET 

WATERSIDE POST EARTHQUAKE 

LANDSIDE POST EARTHQUAKE  

WSEL = 5.5 FEET 

FS = 0.6 

FS = 2.0 

SEISMIC SLOPE STABILITY ANALYSIS 
REACH M2B − STA 755+00 

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  CC 

4. SP 
FSliq = 0.8 
Sr/σvo’ = 0.095 

5. CL 8. CL 7. CL GW 11 SW 12 
1. SM 2. CL 3. SM/ML 

4. SP 
FSliq = 0.8 
Sr/σvo’ = 0.095 

5. CL 8. CL 7. CL GW 11 SW 12 
1. SM 2. CL 3. SM/ML 

Cutoff 

 Wall 

Cutoff 

 Wall 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−55−J 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

WSEL = 5.5 FEET 

WATERSIDE POST EARTHQUAKE (NON−CIRCULAR FAILURE) 

LANDSIDE POST EARTHQUAKE (NON−CIRCULAR FAILURE) 

WSEL = 5.5 FEET 

FS = 0.4 

FS = 2.4 

SEISMIC SLOPE STABILITY ANALYSIS 
REACH M2B − STA 755+00 

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  CC 

4. SP 
FSliq = 0.8 
Sr/σvo’ = 0.095 

5. CL 8. CL 7. CL GW 11 SW 12 
1. SM 2. CL 3. SM/ML 

4. SP 
FSliq = 0.8 
Sr/σvo’ = 0.095 

5. CL 1. SM 2. CL 3. SM/ML 

Cutoff 

 Wall 

Cutoff 

 Wall 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−56−A 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

WATERSIDE 

200− YEAR DWSEL = 28.4 FEET 

LANDSIDE 

CROSS SECTION & MATERIAL PARAMETERS 
REACH M3A − STA 761+00 

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  JB 

1. SP 
Kh = 2x10−2 cm/s = 57 ft/day 
Kv =2x10−2 cm/s = 57 ft/day 
Kv/Kh = 1 
Unit Weight = 120 pcf 
ϕ’ = 31°, c’ = 0 psf 

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

3. CL 
Kh = 8.1x10−6 cm/s = 0.023 ft/day 
Kv = 2x10−6 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 

Cutoff Wall 
Kh = 9.9x10−7 cm/s = .0028 ft/day 
Kv = 9.9x10−7 cm/s = .0028 ft/day 
Kv/Kh = 1 
Unit Weight = 115 pcf 
ϕ’ = 0°, c’ = 20 psf 

2. SM 
Kh = 3.2x10−4 cm/s = 0.91 ft/day 
Kv = 8x10−5 cm/s = 0.23 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 34°, c’ = 0 psf 

5. CL 
Kh = 8.1x10−6 cm/s = 0.023 ft/day 
Kv = 2x10−6 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 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−56−B 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

NO THROUGH SEEPAGE DEFICIENCY 

GEOMETRY OF MODEL 

TOTAL HEAD CONTOURS − 200 YEAR 

DWSEL = 28.4 FEET 

SEEPAGE ANALYSIS 
REACH M3A − STA 761+00 

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  NS 

1. SP 2. SM 3. CL 4. SP 
Cutoff 
Wall 5. CL 

iavg = 
17.8− 17.2 

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

17.2− 12.5 

= 0.12 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−56−C 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

GEOMETRY OF MODEL 

TOTAL HEAD CONTOURS − HTOL 

HTOL = 31.0 FEET 

SEEPAGE ANALYSIS 
REACH M3A − STA 761+00 

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  NS 

iavg = 
17.9 − 17.2 

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

17.2 − 12.5 

= 0.14 

1. SP 2. SM 3. CL 4. SP 
Cutoff 
Wall 

5. CL 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−56−D 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

DWSEL = 28.4 FEET 

WATERSIDE  RAPID DRAWDOWN 

LANDSIDE STEADY STATE SEEPAGE − 200 YEAR 

DWSEL = 28.4 FEET 

FS = 1.9 

DRAWDOWN ELEV. = 18.4 FEET 

FS = 2.0 

STATIC SLOPE STABILITY ANALYSIS 
REACH M3A − STA 761+00 

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  NS 

1. SP 2. SM 3. CL 4. SP Cutoff 
Wall 

1. SP 2. SM 3. CL 4. SP 
Cutoff 
Wall 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−56−E 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

DWSEL = 28.4 FEET 

WATERSIDE  RAPID DRAWDOWN (NON−CIRCULAR FAILURE) 

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

DWSEL = 28.4 FEET 

FS = 1.9 

DRAWDOWN ELEV. = 18.4 FEET 

FS = 2.2 

STATIC SLOPE STABILITY ANALYSIS 
REACH M3A − STA 761+00 

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  NS 

1. SP 2. SM 3. CL 4. SP Cutoff 
Wall 

1. SP 2. SM 3. CL 4. SP Cutoff 
Wall 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−56−F 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

HTOL = 31.0 FEET 

FS = 2.0 

STATIC SLOPE STABILITY ANALYSIS 
REACH M3A − STA 761+00 

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  NS 

LANDSIDE STEADY STATE SEEPAGE − HTOL 

HTOL = 31.0 FEET 

FS = 2.3 

1. SP 2. SM 3. CL 4. SP Cutoff 
Wall 

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

LANDSIDE STEADY STATE SEEPAGE − HTOL (NON−CIRCULAR FAILURE) 
Cutoff 
Wall 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−56−G 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

WSEL = 5.5 FEET 

FS = 1.3 

FS = 1.5 

WATERSIDE  SEISMIC 

LANDSIDE SEISMIC 

0.11g 

0.11g 

WSEL = 5.5 FEET 

SEISMIC SLOPE STABILITY ANALYSIS 
REACH M3A − STA 761+00 

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  NS 

1. SP 2. SM 3. CL 4. SP Cutoff 
Wall 

1. SP 2. SM 3. CL 4. SP 
Cutoff 
Wall 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−56−H 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

WSEL = 5.5 FEET 

FS = 1.1 

FS = 1.6 

WATERSIDE  SEISMIC (NON−CIRCULAR FAILURE) 

LANDSIDE SEISMIC (NON−CIRCULAR FAILURE) 

0.11g 

0.11g 

WSEL = 5.5 FEET 

SEISMIC SLOPE STABILITY ANALYSIS 
REACH M3A − STA 761+00 

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  NS 

1. SP 2. SM 3. CL 4. SP Cutoff 
Wall 

1. SP 2. SM 3. CL 4. SP 
Cutoff 
Wall 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−56−I 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

WSEL = 5.5 FEET 

WATERSIDE POST EARTHQUAKE 

LANDSIDE POST EARTHQUAKE  

WSEL = 5.5 FEET 

FS = 0.5 

FS = 1.6 

SEISMIC SLOPE STABILITY ANALYSIS 
REACH M3A − STA 761+00 

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  CC 

4. SP 
FSliq = 0.6 
Sr/σvo’ = 0.1 

1. SP 2. SM 3. CL 4. SP Cutoff 
Wall 

1. SP 2. SM 3. CL 4. SP Cutoff 
Wall 

4. SP 
FSliq = 0.6 
Sr/σvo’ = 0.1 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−56−J 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

WSEL = 5.5 FEET 

WATERSIDE POST EARTHQUAKE (NON−CIRCULAR FAILURE) 

LANDSIDE POST EARTHQUAKE (NON−CIRCULAR FAILURE) 

WSEL = 5.5 FEET 

FS = 0.6 

FS = 1.6 

SEISMIC SLOPE STABILITY ANALYSIS 
REACH M3A − STA 761+00 

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  CC 

4. SP 
FSliq = 0.6 
Sr/σvo’ = 0.1 

1. SP 2. SM 3. CL 4. SP Cutoff 
Wall 

1. SP 2. SM 3. CL 4. SP Cutoff 
Wall 

4. SP 
FSliq = 0.6 
Sr/σvo’ = 0.1 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−57−A 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

WATERSIDE 

200−YEAR DWSEL = 28.5 FEET 

LANDSIDE 

CROSS SECTION & MATERIAL PARAMETERS 
REACH M3B − STA 764+13 

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  AL 

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’ = 31°, 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 

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’ = 34°, 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’ = 100 psf 
ϕ = 5°, c = 700 psf 

Su/σv’ = 0.67 

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 

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 

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’ = 0.58 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−57−B 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

NO THROUGH SEEPAGE DEFICIENCY 

GEOMETRY OF MODEL 

TOTAL HEAD CONTOURS − 200 YEAR 

DWSEL = 28.5 FEET 

SEEPAGE ANALYSIS 
REACH M3B − STA 764+13 

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  NS 

1. SC 2. SP 
4. CL 

Cutoff 
Wall 

3. SM 
5. SP 6. CL 

iavg = 
15.3 − 13.7 

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

13.7 − 10.4 

= 0.49 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−57−C 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

GEOMETRY OF MODEL 

TOTAL HEAD CONTOURS − HTOL 

HTOL = 32.0 FEET 

SEEPAGE ANALYSIS 
REACH M3B − STA 764+13 

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  NS 

iavg = 
15.5− 13.7 

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

13.7 − 10.4 

= 0.52 

 

 

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

E−57−D 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

Cutoff 

Wall 

 

 

DWSEL = 28.5 FEET 

WATERSIDE  RAPID DRAWDOWN 

LANDSIDE STEADY STATE SEEPAGE − 200 YEAR 

DWSEL = 28.5 FEET 

FS = 2.1 

DRAWDOWN ELEV. = 18.5 FEET 

FS = 1.7 

STATIC SLOPE STABILITY ANALYSIS 
REACH M3B − STA 764+13 

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  NS 

1. SC 2. SP 3. SM Cutoff 

Wall 

1. SM 2. SP 3. SM 

4. CL 5. SP 

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

E−57−E 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

DWSEL = 28.5 FEET 

WATERSIDE  RAPID DRAWDOWN (NON−CIRCULAR FAILURE) 

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

DWSEL = 28.5 FEET 

FS = 2.2 

DRAWDOWN ELEV. = 18.5 FEET 

FS = 1.9 

STATIC SLOPE STABILITY ANALYSIS 
REACH M3B − STA 764+13 

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  NS 

1. SC 2. SP 3. SM Cutoff 

Wall 

4. CL 5. SP 

Cutoff 

Wall 

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

E−57−F 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

HTOL = 31.2 FEET 

FS = 1.7 

STATIC SLOPE STABILITY ANALYSIS 
REACH M3B − STA 764+13 

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  NS 

5. SP 
LANDSIDE STEADY STATE SEEPAGE − HTOL 

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

HTOL = 31.2 FEET 

FS = 1.9 

Cutoff 

Wall 

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

Cutoff 

Wall 

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

E−57−G 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

WSEL = 5.6 FEET 

FS = 1.5 

FS = 1.3 

WATERSIDE  SEISMIC 

LANDSIDE SEISMIC 

0.11g 

0.11g 

WSEL = 5.6 FEET 

SEISMIC SLOPE STABILITY ANALYSIS 
REACH M3B − STA 764+13 

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  NS 

1. SC 2. SP 3. SM Cutoff 

Wall 

4. CL 5. SP 

Cutoff 

Wall 

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

E−57−H 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

WSEL = 5.6 FEET 

FS = 1.7 

FS = 1.6 

WATERSIDE  SEISMIC (NON−CIRCULAR FAILURE) 

LANDSIDE SEISMIC (NON−CIRCULAR FAILURE) 

0.11g 

0.11g 

WSEL = 5.6 FEET 

SEISMIC SLOPE STABILITY ANALYSIS 
REACH M3B − STA 764+13 

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  NS 

1. SC 2. SP 3. SM Cutoff 

Wall 

4. CL 5. SP 

Cutoff 

Wall 

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



10/16/2015 2:28 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−57−I 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

WSEL = 5.6 FEET 

WATERSIDE POST EARTHQUAKE 

LANDSIDE POST EARTHQUAKE  

WSEL = 5.6 FEET 

FS = 0.7 

FS = 1.7 

SEISMIC SLOPE STABILITY ANALYSIS 
REACH M3B − STA 764+13 

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  CC 

5. SP 
FSliq = 0.9 
Sr/σvo’ = 0.096 1. SC 2. SP 3. SM 

Cutoff 
Wall 4. CL 

5. SP 
FSliq = 0.9 
Sr/σvo’ = 0.096 

1. SC 2. SP 3. SM 

Cutoff 
Wall 

4. CL 

5. SP 

5. SP 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−57−J 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

WSEL = 5.6 FEET 

WATERSIDE POST EARTHQUAKE (NON−CIRCULAR FAILURE) 

LANDSIDE POST EARTHQUAKE (NON−CIRCULAR FAILURE) 

WSEL = 5.6 FEET 

FS = 0.7 

FS = 1.7 

SEISMIC SLOPE STABILITY ANALYSIS 
REACH M3B − STA 764+13 

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  CC 

5. SP 
FSliq = 0.9 
Sr/σvo’ = 0.096 

1. SC 2. SP 3. SM 
Cutoff 

Wall 
4. CL 

5. SP 
FSliq = 0.9 
Sr/σvo’ = 0.096 

1. SC 2. SP 3. SM 

Cutoff 
Wall 4. CL 5. SP 

5. SP 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−58−A 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

WATERSIDE LANDSIDE 

CROSS SECTION & MATERIAL PARAMETERS 
REACH M3B − STA 767+00  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    ZR  JB 

200−YEAR DWSEL = 28.6 FEET 

2. CL 
Kh = 8.1x10−6 cm/s = 0.023 ft/day 
Kv = 2.0x10−6 cm/s = 0.058 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 30°, c’ = 100 psf 
ϕ = 5°, c = 700 psf 
Su/P = 0.67 

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 

4. CL 
Kh = 8.1x10−6 cm/s = 0.023 ft/day 
Kv = 2.0x10−6 cm/s = 0.058 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 30°, c’ = 100 psf 
ϕ = 5°, c = 700 psf 
Su/P = 0.67 

3. SP 
Kh = 0.02 cm/s = 57 ft/day 
Kv = 0.02 cm/s = 57 ft/day 
Kv/Kh = 1 
Unit Weight = 120 pcf 
ϕ’ = 35°, c’ = 0 psf 

5. SP 
Kh = 0.02 cm/s = 57 ft/day 
Kv = 0.02 cm/s = 57 ft/day 
Kv/Kh = 1 
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−58−B 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

GEOMETRY OF MODEL 

TOTAL HEAD CONTOURS − 200 YEAR 

SEEPAGE ANALYSIS 
REACH M3B − STA 767+00  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    AL  NS 

NO THROUGH SEEPAGE DEFICIENCY 

1. SM 

DWSEL = 28.6 FEET 

2. CL 3. SP 
4. CL 

5. SP Cutoff Wall 

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

E−58−C 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

GEOMETRY OF MODEL 

TOTAL HEAD CONTOURS − HTOL 

SEEPAGE ANALYSIS 
REACH M3B − STA 767+00  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    AL  NS 

1. SM 

HTOL = 31.3 FEET 

2. CL 3. SP 
4. CL 

5. SP Cutoff Wall 

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

E−58−D 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

FS = 2.6 

FS = 1.9 

WATERSIDE  RAPID DRAWDOWN 

LANDSIDE STEADY STATE SEEPAGE − 200 YEAR 

STATIC SLOPE STABILITY ANALYSIS 
REACH M3B − STA 767+00  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    AL  NS 

DWSEL = 28.6 FEET 

DWSEL = 28.6 FEET 

DRAWDOWN ELEV. = 18.6 FEET 

1. SM 
2. CL 3. SP Cutoff Wall 

1. SM 
2. CL 3. SP Cutoff Wall 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−58−E 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

FS = 1.9 

FS = 2.9 

DWSEL = 28.6 FEET 

WATERSIDE  RAPID DRAWDOWN (NON−CIRCULAR FAILURE) 

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

DWSEL = 28.6 FEET 

DRAWDOWN ELEV. = 18.6 FEET 

STATIC SLOPE STABILITY ANALYSIS 
REACH M3B − STA 767+00  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    ZR  NS 

1. SM 2. CL 3. SP Cutoff Wall 

1. SM 2. CL 3. SP Cutoff Wall 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−58−F 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

FS = 2.6 

FS = 2.6 

STATIC SLOPE STABILITY ANALYSIS 
REACH M3B − STA 767+00  

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 = 31.3 FEET 

HTOL = 31.3 FEET 

1. SM 2. CL 3. SP Cutoff Wall 

1. SM Cutoff Wall 2. CL 3. SP 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−58−G 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

WSEL = 5.6 FEET 

FS = 1.3 

FS = 1.7 

WATERSIDE  SEISMIC 

LANDSIDE SEISMIC 

0.10g 

0.10g 

SEISMIC SLOPE STABILITY ANALYSIS 
REACH M3B − STA 767+00  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    ZR  NS 

1. SM 2. CL 3. SP Cutoff Wall 

1. SM Cutoff Wall 2. CL 3. SP 

WSEL = 5.6 FEET 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−58−H 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

FS = 1.3 

FS = 1.9 

WATERSIDE  SEISMIC (NON−CIRCULAR FAILURE) 

LANDSIDE SEISMIC (NON−CIRCULAR FAILURE) 

0.10g 

0.10g 

SEISMIC SLOPE STABILITY ANALYSIS 
REACH M3B − STA 767+00  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    ZR  NS 

1. SM 2. CL 3. SP Cutoff Wall 

1. SM Cutoff Wall 2. CL 3. SP 

WSEL = 5.6 FEET 

WSEL = 5.6 FEET 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−58−I 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

WSEL = 5.6 FEET 

WATERSIDE POST EARTHQUAKE 

LANDSIDE POST EARTHQUAKE  

WSEL = 5.6 FEET 

FS = 0.7 

FS = 2.1 

SEISMIC SLOPE STABILITY ANALYSIS 
REACH M3B − STA 767+00  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  CC 

3. SP 
FSliq = 0.8 
Sr/σvo’ = 0.090 

1. SM 2. CL 3. SP Cutoff Wall 

3. SP 
FSliq = 0.8 
Sr/σvo’ = 0.090 

1. SM 2. CL 3. SP Cutoff Wall 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−58−J 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

WSEL = 5.6 FEET 

WATERSIDE POST EARTHQUAKE (NON−CIRCULAR FAILURE) 

LANDSIDE POST EARTHQUAKE (NON−CIRCULAR FAILURE) 

WSEL = 5.6 FEET 

FS = 0.5 

FS = 2.0 

SEISMIC SLOPE STABILITY ANALYSIS 
REACH M3B − STA 767+00  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  CC 

3. SP 
FSliq = 0.8 
Sr/σvo’ = 0.090 

1. SM 2. CL 3. SP Cutoff Wall 

3. SP 
FSliq = 0.8 
Sr/σvo’ = 0.090 

1. SM 
2. CL 3. SP 

Cutoff Wall 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−59−A 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

WATERSIDE 

200−YEAR DWSEL = 28.9 FEET 

LANDSIDE 

CROSS SECTION & MATERIAL PARAMETERS 
REACH M3C − STA 777+00  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  JB 

1. SM 
Kh = 8.1x10−4 cm/s = 2.3 ft/day 
Kv = 4.1x10−4 cm/s =  1.2 ft/day 
Kv/Kh = 0.5 
Unit Weight = 120 pcf 
ϕ’ = 35°, c’ = 0 psf 

4.  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 

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 

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 = 115 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 

Filter Sand 
Kh = 2x10−2 cm/s = 57 ft/day 
Kv = 2x10−2 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 = 4.1x10−4 cm/s =  1.2 ft/day 
Kv/Kh = 0.5 
Unit Weight = 120 pcf 
ϕ’ = 35°, c’ = 0 psf 

6.  SC 
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 

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’ = 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 = 115 pcf 
ϕ’ = 30°, c’ = 100 psf 
ϕ = 5°, c = 700 psf 

Su/σv’ = 0.48 

8.  SC 
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 

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 = 115 pcf 
ϕ’ = 30°, c’ = 100 psf 
ϕ = 5°, c = 700 psf 

Su/σv’ = 0.67 

10.  SP−Fill 
Kh = 2x10−2 cm/s = 57 ft/day 
Kv = 2x10−2 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−59−B 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

NO THROUGH SEEPAGE DEFICIENCY 

GEOMETRY OF MODEL 

TOTAL HEAD CONTOURS − 200 YEAR 

DWSEL = 28.9 FEET 

SEEPAGE ANALYSIS 
REACH M3C − STA 777+00  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  NS 

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

Fill 

Drain  

Rock 

Filter  

Sand 
6. SC 7. CL 10. SP−Fill 

iavg = 
18.3 − 18.2 

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

21.5 − 15.5 

= 0.01  
ilocal = 0.09 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−59−C 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

GEOMETRY OF MODEL 

TOTAL HEAD CONTOURS − HTOL 

SEEPAGE ANALYSIS 
REACH M3C − STA 777+00  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  NS 

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

Fill 

Drain  

Rock 

Filter  

Sand 
6. SC 7. CL 

10. SP−Fill 

HTOL = 31.8 FEET 

ilocal = 0.1 
iavg = 

18.8 − 18.7 
−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−− 

21.5 − 15.5 

= 0.01  
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−59−D 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

DWSEL = 28.9 FEET 

WATERSIDE  RAPID DRAWDOWN 

DWSEL = 29.8 FEET 

FS = 2.0 

DRAWDOWN ELEV. = 18.9 FEET 

FS = 2.4 

LANDSIDE STEADY STATE SEEPAGE − 200 YEAR 

STATIC SLOPE STABILITY ANALYSIS 
REACH M3C − STA 777+00  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  NS 

1. SM 2. SP/SM 3. SM 4. SP 
Engineered 

Fill 

Drain  

Rock 

Filter  

Sand 5. CL 

1. SM 2. SP/SM 3. SM 
Engineered 

Fill 
Drainage  

Rock 

Filter  

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

E−59−E 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

HTOL = 31.8 FEET 

STATIC SLOPE STABILITY ANALYSIS 
REACH M3C − STA 777+00  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  NS 

LANDSIDE STEADY STATE SEEPAGE − HTOL 
FS = 2.3 1. SM 2. SP/SM 3. SM Engineered 

Fill 

Drain  

Rock 

Filter  

Sand 
4. SP 5. CL 6. SC 7. CL 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−59−F 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

FS = 1.4 

FS = 1.7 

WATERSIDE  SEISMIC 

LANDSIDE SEISMIC 

0.11g 

0.11g 

WSEL = 5.8 FEET 

SEISMIC SLOPE STABILITY ANALYSIS 
REACH M3C − STA 777+00  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  NS 

WSEL = 5.8 FEET 

1. SM 2. SP/SM 3. SM 4. SP 
Engineered 

Fill 

Drain 

Rock 

Filter  

Sand 5. CL 

1. SM 2. SP/SM 3. SM 
Engineered 

Fill 
Drain  

Rock 

Filter  

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

E−59−G 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

WSEL = 5.8 FEET 

WATERSIDE POST EARTHQUAKE 

LANDSIDE POST EARTHQUAKE  

WSEL = 5.6 FEET 

FS = 0.5 

FS = 2.3 

SEISMIC SLOPE STABILITY ANALYSIS 
REACH M3C − STA 777+00  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  CC 

4. SP 
FSliq = 0.8 
Sr/σvo’ = 0.11 

1. SM 2. SP/SM 3. SM 4. SP Engineered 
Fill 

Drain 
Rock Filter  

Sand 

5. CL 

1. SM 

2. SP/SM 

3. SM 

4. SP 

4. SP 
FSliq = 0.8 
Sr/σvo’ = 0.11 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−59−H 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

WSEL = 5.8 FEET 

WATERSIDE POST EARTHQUAKE (NON−CIRCULAR FAILURE) 

LANDSIDE POST EARTHQUAKE (NON−CIRCULAR FAILURE) 

WSEL = 5.6 FEET 

FS = 0.5 

FS = 2.1 

SEISMIC SLOPE STABILITY ANALYSIS 
REACH M3C − STA 777+00  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  CC 

4. SP 
FSliq = 0.8 
Sr/σvo’ = 0.11 

1. SM 2. SP/SM 

3. SM 4. SP 

Engineered 
Fill 

Drain 
Rock 

 
Filter  
Sand 

5. CL 

1. SM 

2. SP/SM 

3. SM 

4. SP 

4. SP 
FSliq = 0.8 
Sr/σvo’ = 0.11 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−60−A 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

WATERSIDE 

200−YEAR DWSEL = 29.8 FEET 

LANDSIDE 

CROSS SECTION & MATERIAL PARAMETERS 
REACH M4− STA 795+87  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    ZH  AL 

1. SM 
Kh = 8.1x10−4 cm/s = 2.3 ft/day 
Kv = 4.1x10−4 cm/s = 1.2 ft/day 
Kv/Kh = 0.5 
Unit Weight = 120 pcf 
ϕ’ = 35°, c’ = 0 psf 

2. ML/CL 
Kh = 3.9x10−5 cm/s = 0.11 ft/day 
Kv = 9.8x10−6 cm/s = 0.028 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. 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 

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 

Berm  Fill 
Kh = 2.0x10−6 cm/s = 0.057 ft/day 
Kv = 1.0x10−6 cm/s = 0.29 ft/day 
Kv/Kh = 0.5 
Unit Weight = 120 pcf 
ϕ’ = 30°, 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 

4.  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 

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 
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−60−B 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

GEOMETRY OF MODEL 

TOTAL HEAD CONTOURS − 200 YEAR 

DWSEL = 29.8 FEET 

SEEPAGE ANALYSIS 
REACH M4− STA 795+87  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  NS 

1. SM 2. ML/CL 3. SM 4. SP 5. CL 
Berm 

Fill 

Drainage  

Rock 

Filter  

Sand 
6. SP 

iavg = 
25.7− 25.0 

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

25.0−  3.59 

= 0.03 iavg = 
24.9− 15.9 

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

15.9 − 0.4 

= 0.58 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−60−C 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

GEOMETRY OF MODEL 

TOTAL HEAD CONTOURS − HTOL 

HTOL = 31.9 FEET 

SEEPAGE ANALYSIS 
REACH M4− STA 795+87  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  NS 

1. SM 2. ML/CL 3. SM 4. SP 5. CL 
Berm 

Fill 

Drainage  

Rock 

Filter  

Sand 
6. SP 

iavg = 
27.9− 25.0 

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

25.0−  3.6 

= 0.13 iavg = 
26.9− 15.9 

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

15.9 − 0.4 

= 0.71 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−60−D 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

DWSEL = 29.8 FEET 

WATERSIDE  RAPID DRAWDOWN 

DWSEL = 29.8 FEET 

FS = 1.9 

DRAWDOWN ELEV. = 19.0 FEET 

LANDSIDE STEADY STATE SEEPAGE − 200 YEAR 

1. SM 
Drainage  

Rock 

2. ML/CL 
3. SM 4. SP 

Berm 

Fill 

Filter  

Sand 

1. SM 
Drainage  

Rock 2. ML/CL 3. SM 4. SP Berm 

Fill 

Filter  

Sand 

STATIC SLOPE STABILITY ANALYSIS 
REACH M4− STA 795+87  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  NS 

FS = 1.9 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−60−E 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

HTOL = 31.9 FEET 

STATIC SLOPE STABILITY ANALYSIS 
REACH M4− STA 795+87  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  NS 

LANDSIDE STEADY STATE SEEPAGE − HTOL 

1. SM 2. ML/CL 3. SM 4. SP 5. CL 
Berm 

Fill 

Drainage  

Rock 

Filter  

Sand 6. SP FS = 2.0 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−60−F 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

WSEL = 6.0 FEET 

FS = 1.6 

WATERSIDE  SEISMIC 

LANDSIDE SEISMIC 

0.11g 

0.11g 

SEISMIC SLOPE STABILITY ANALYSIS 
REACH M4− STA 795+87  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  NS 

1. SM 
Drainage  

Rock 

2. ML/CL 
3. SM 4. SP 

Berm 

Fill 

Filter  

Sand 

WSEL = 6.0 FEET 

1. SM 
Drainage  

Rock 
2. ML/CL 3. SM 4. SP Berm 

Fill 

Filter  

Sand 
FS = 1.5 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−60−G 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

WSEL = 6.0 FEET 

WATERSIDE POST EARTHQUAKE 

LANDSIDE POST EARTHQUAKE  

WSEL = 6.0 FEET 

FS = 0.8 

FS = 2.0 

SEISMIC SLOPE STABILITY ANALYSIS 
REACH M4− STA 795+87  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  CC 

3. SM 
FSliq = 0.5 
Sr/σvo’ = 0.090 

1. SM Drainage  
Rock 2. ML/CL 

3. SM 

4. SP 

Berm 
Fill 

Filter  
Sand 

4. SP 
FSliq = 1.2 
ϕ’ = 19° 

3. SM 
FSliq = 0.5 
Sr/σvo’ = 0.090 

1. SM Drainage  
Rock 2. ML/CL 

3. SM 
4. SP 

Berm 
Fill 

Filter  
Sand 

4. SP 
FSliq = 1.2 
ϕ’ = 19° 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−60−H 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

WSEL = 6.0 FEET 

WATERSIDE POST EARTHQUAKE (NON−CIRCULAR FAILURE) 

LANDSIDE POST EARTHQUAKE (NON−CIRCULAR FAILURE) 

WSEL = 6.0 FEET 

FS = 0.9 

FS = 2.9 

SEISMIC SLOPE STABILITY ANALYSIS 
REACH M4− STA 795+87  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  CC 

3. SM 
FSliq = 0.5 
Sr/σvo’ = 0.090 

1. SM Drainage  
Rock 2. ML/CL 

3. SM 
4. SP Berm 

Fill 

Filter  
Sand 

4. SP 
FSliq = 1.2 
ϕ’ = 19° 

3. SM 
FSliq = 0.5 
Sr/σvo’ = 0.090 

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

4. SP 
FSliq = 1.2 
ϕ’ = 19° 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−61−A 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

WATERSIDE 

200−YEAR DWSEL = 29.0 FEET 

LANDSIDE 

CROSS SECTION & MATERIAL PARAMETERS 
REACH N1 − STA 804+50  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    ZH  JB 

3. CL 
Kh = 8.1x10−6 cm/s = 0.023 ft/day 
Kv = 2x10−6 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 = 3.6x10−4 cm/s = 1.02 ft/day 
Kv = 9x10−5 cm/s =  0.26 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 32°, c’ = 0 psf 

4.  SP 
Kh = 4.9x10−2 cm/s = 140 ft/day 
Kv =4.9x10−2 cm/s = 140 ft/day 
Kv/Kh = 1 
Unit Weight = 120 pcf 
ϕ’ = 35°, c’ = 0 psf 

6. SP 
Kh = 4.9x10−2 cm/s = 140 ft/day 
Kv =4.9x10−2 cm/s = 140 ft/day 
Kv/Kh = 1 
Unit Weight = 120 pcf 
ϕ’ = 35°, c’ = 0 psf 

2. Landside Fill 
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 

7. CL 
Kh = 8.1x10−6 cm/s = 0.023 ft/day 
Kv = 2x10−6 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. CL 
Kh = 8.1x10−6 cm/s = 0.023 ft/day 
Kv = 2x10−6 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 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−61−B 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

NO THROUGH SEEPAGE DEFICIENCY 

GEOMETRY OF MODEL 

TOTAL HEAD CONTOURS − 200 YEAR 

DWSEL = 29.0 FEET 

SEEPAGE ANALYSIS 
REACH N1 − STA 804+50  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  NS 

1. SC 3. CL 2. Landside Fill 4. SP 5. CL 

iavg = 
17.8 − 17.5 

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

17.5 − 12.5 

= 0.06 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−61−C 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

GEOMETRY OF MODEL 

TOTAL HEAD CONTOURS − HTOL 

HTOL = 32.0 FEET 

SEEPAGE ANALYSIS 
REACH N1 − STA 804+50  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  NS 

1. SC 3. CL 2. Landside Fill 5. CL 

iavg = 
17.9 − 17.5 

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

17.5−  12.5 

= 0.08 

4. SP 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−61−D 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

DWSEL = 29.0 FEET 

WATERSIDE  RAPID DRAWDOWN 

DWSEL = 29.0 FEET 

FS = 1.6 

DRAWDOWN ELEV. = 19 FEET 

FS = 2.4 

LANDSIDE STEADY STATE SEEPAGE − 200 YEAR 

1. SC 3. CL2. Landside Fill 4. SP 

1. SC 3. CL 2. Landside Fill 4. SP 

STATIC SLOPE STABILITY ANALYSIS 
REACH N1 − STA 804+50  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  NS 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−61−E 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

HTOL = 32.0 FEET 

STATIC SLOPE STABILITY ANALYSIS 
REACH N1 − STA 804+50  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  NS 

LANDSIDE STEADY STATE SEEPAGE − HTOL 
FS = 2.2 

1. SC 3. CL2. Landside Fill 4. SP 5. CL
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−61−F 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

WSEL = 6.0 FEET 

FS = 1.3 

FS = 1.8 

WATERSIDE  SEISMIC 

LANDSIDE SEISMIC 

0.11g 

0.11g 

WSEL = 6.0 FEET 

1. SC 3. CL2. Landside Fill 4. SP 

1. SC 3. CL 2. Landside Fill 4. SP 

SEISMIC SLOPE STABILITY ANALYSIS 
REACH N1 − STA 804+50  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  NS 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−61−G 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

WSEL = 6.0 FEET 

WATERSIDE POST EARTHQUAKE 

LANDSIDE POST EARTHQUAKE  

WSEL = 6.0 FEET 

FS = 1.1 

SEISMIC SLOPE STABILITY ANALYSIS 
REACH N1 − STA 804+50  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  CC 

4. SP 
FSliq = 0.9 
Sr/σvo’ = 0.11 

1. SC 3. CL
2. Landside Fill 

4. SP 

 

4. SP 
FSliq = 0.9 
Sr/σvo’ = 0.11 

1. SC 3. CL
2. Landside Fill 

4. SP 
FS = 2.5 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−61−H 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

WSEL = 6.0 FEET 

WATERSIDE POST EARTHQUAKE (NON−CIRCULAR FAILURE) 

LANDSIDE POST EARTHQUAKE (NON−CIRCULAR FAILURE) 

WSEL = 6.0 FEET 

SEISMIC SLOPE STABILITY ANALYSIS 
REACH N1 − STA 804+50  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  CC 

 

 

4. SP 
FSliq = 0.9 
Sr/σvo’ = 0.11 

1. SC 3. CL
2. Landside Fill 

4. SP 

4. SP 
FSliq = 0.9 
Sr/σvo’ = 0.11 

1. SC 3. CL
2. Landside Fill 

4. SP 
FS = 4.6 

FS = 1.1 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−62−A 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

WATERSIDE 

200− YEAR DWSEL = 29.1 FEET 

LANDSIDE 

CROSS SECTION & MATERIAL PARAMETERS 
REACH N2 − STA 813+05 

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  ZZ 

2. CL 
Kh = 8.1x10−6 cm/s = 0.023 ft/day 
Kv = 2x10−6 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 

1. SC 
Kh = 3.6x10−4 cm/s = 1.02 ft/day 
Kv = 9x10−5 cm/s =  0.26 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 32°, c’ = 0 psf 

3. SP 
Kh = 4.9x10−2 cm/s = 140 ft/day 
Kv = 4.9x10−2 cm/s = 140 ft/day 
Kv/Kh = 1 
Unit Weight = 120 pcf 
ϕ’ = 35°, c’ = 0 psf 

4. CL 
Kh = 8.1x10−6 cm/s = 0.023 ft/day 
Kv = 2x10−6 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 

Cutoff Wall 
Kh = 9.9x10−7 cm/s = .0028 ft/day 
Kv = 9.9x10−7 cm/s = .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−62−B 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

NO THROUGH SEEPAGE DEFICIENCY 

GEOMETRY OF MODEL 

TOTAL HEAD CONTOURS − 200 YEAR 

DWSEL = 29.1 FEET 

SEEPAGE ANALYSIS 
REACH N2 − STA 813+05 

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  NS 

1. SC 2. CL 3. SP 4. CL 
Cutoff 

Wall 

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

E−62−C 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

GEOMETRY OF MODEL 

TOTAL HEAD CONTOURS − HTOL 

HTOL = 32 FEET 

SEEPAGE ANALYSIS 
REACH N2 − STA 813+05 

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  NS 

1. SC 2. CL 3. SP 4. CL 
Cutoff 

Wall 

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

E−62−D 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

Cutoff 

Wall 

 

 

DWSEL = 29.1 FEET 

WATERSIDE  RAPID DRAWDOWN 

LANDSIDE STEADY STATE SEEPAGE − 200 YEAR 

DWSEL = 29.1 FEET 

FS = 1.5 

DRAWDOWN ELEV. = 19.1 FEET 

FS = 2.2 

STATIC SLOPE STABILITY ANALYSIS  
REACH N2 − STA 813+05 

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  NS 

1. SC 2. CL 3. SP Cutoff 

Wall 

1. SC 2. CL 3. SP 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−62−E 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

DWSEL = 29.1 FEET 

WATERSIDE  RAPID DRAWDOWN (NON−CIRCULAR FAILURE) 

Cutoff 

Wall 3. SP 2. CL 1. SC 

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

DWSEL = 29.1 FEET 

FS = 1.8 

DRAWDOWN ELEV. = 19.1 FEET 

FS = 2.0 

STATIC SLOPE STABILITY ANALYSIS  
REACH N2 − STA 813+05 

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  NS 

1. SC 2. CL 3. SP Cutoff 

Wall 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−62−F 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

HTOL = 32 FEET 

STATIC SLOPE STABILITY ANALYSIS  
REACH N2 − STA 813+05 

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  NS 

LANDSIDE STEADY STATE SEEPAGE − HTOL 

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

HTOL = 32 FEET 

FS = 2.0 

Cutoff 

Wall 3. SP 2. CL 1. SC 

Cutoff 

Wall 3. SP 2. CL 1. SC FS = 2.1 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−62−G 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

WSEL = 6 FEET 

FS = 1.2 

WATERSIDE  SEISMIC 

LANDSIDE SEISMIC 

0.11g 

0.11g 

WSEL = 6 FEET 

SEISMIC SLOPE STABILITY ANALYSIS  
REACH N2 − STA 813+05 

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  NS 

Cutoff 

Wall 
3. SP 2. CL 1. SC 

1. SC 2. CL 3. SP Cutoff 

Wall 

FS = 1.5 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−62−H 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

WSEL = 6 FEET 

FS = 1.2 

FS = 1.6 

WATERSIDE  SEISMIC (NON−CIRCULAR FAILURE) 

LANDSIDE SEISMIC (NON−CIRCULAR FAILURE) 

0.11g 

0.11g 

WSEL = 6 FEET 

SEISMIC SLOPE STABILITY ANALYSIS  
REACH N2 − STA 813+05 

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  NS 

Cutoff 

Wall 3. SP 2. CL 1. SC 

1. SC 2. CL 3. SP Cutoff 

Wall 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−62−I 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

WSEL = 6.0 FEET 

WATERSIDE POST EARTHQUAKE 

LANDSIDE POST EARTHQUAKE  

WSEL = 6.0 FEET 

FS = 0.7 

FS = 1.8 

SEISMIC SLOPE STABILITY ANALYSIS 
REACH N2 − STA 813+05 

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  CC 

1. SC 2. CL 4. CL 
Cutoff 
Wall 

3. SP 
FSliq = 0.8 
Sr/σvo’ = 0.080 

1. SC 2. CL 4. CL 
Cutoff 
Wall 

3. SP 
FSliq = 0.8 
Sr/σvo’ = 0.080 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−62−J 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

WSEL = 6.0 FEET 

WATERSIDE POST EARTHQUAKE (NON−CIRCULAR FAILURE) 

LANDSIDE POST EARTHQUAKE (NON−CIRCULAR FAILURE) 

WSEL = 6.0 FEET 

FS = 0.7 

FS = 1.7 

SEISMIC SLOPE STABILITY ANALYSIS 
REACH N2 − STA 813+05 

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  CC 

1. SC 

2. CL 4. CL 

Cutoff 
Wall 

3. SP 
FSliq = 0.8 
Sr/σvo’ = 0.080 

1. SC 2. CL 

4. CL 

Cutoff 
Wall 3. SP 

FSliq = 0.8 
Sr/σvo’ = 0.080 



10/16/2015 2:33 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−63−A 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

WATERSIDE 

200−YEAR DWSEL = 29.1 FEET 

LANDSIDE 

CROSS SECTION & MATERIAL PARAMETERS 
REACH N2− STA 820+69 

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  AL 

2. CL 
Kh = 6.0x10−5 cm/s = 0.17 ft/day 
Kv = 3.0x10−4 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 

1. SC 
Kh = 3.6x10−4 cm/s = 1.0 ft/day 
Kv = 9.0x10−5 cm/s =  0.26 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’ = 150 psf 
ϕ = 5°, c = 700 psf 

Su/σv’ = 0.67 

4. SP 
Kh = 4.9x10−2 cm/s = 140 ft/day 
Kv = 4.9x10−2 cm/s = 140 ft/day 
Kv/Kh = 1 
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’ = 0.28 

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−63−B 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

GEOMETRY OF MODEL 

TOTAL HEAD CONTOURS − 200 YEAR 

DWSEL = 29.1 FEET 

SEEPAGE ANALYSIS 
REACH N2− STA 820+69 

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  NS 

1. SC 2. CL 3. CL 4. SP 5. CL Cutoff 

Wall 

NO THROUGH SEEPAGE DEFICIENCY NO POSITIVE Y−GRADIENT 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−63−C 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

GEOMETRY OF MODEL 

TOTAL HEAD CONTOURS − HTOL 

SEEPAGE ANALYSIS 
REACH N2− STA 820+69 

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  NS 

1. SC 2. CL 3. CL 4. SP 5. CL Cutoff 

Wall 

HTOL = 32.0 FEET 

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

E−63−D 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

DWSEL = 29.1 FEET 

WATERSIDE  RAPID DRAWDOWN 

LANDSIDE STEADY STATE SEEPAGE − 200 YEAR 

DWSEL = 29.1 FEET 

FS = 1.6 

DRAWDOWN ELEV. = 19.1 FEET 

FS = 2.2 

STATIC SLOPE STABILITY ANALYSIS 
REACH N2− STA 820+69 

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  NS 

1. SC 2. CL 3. CL Cutoff 

Wall 
4. SP 

1. SC 2. CL 3. CL 

Cutoff 

Wall 4. SP 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−63−E 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

DWSEL = 29.1 FEET 

WATERSIDE  RAPID DRAWDOWN (NON−CIRCULAR FAILURE) 

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

DWSEL = 29.1 FEET 

FS = 1.6 

DRAWDOWN ELEV. = 19.1 FEET 

FS = 2.4 

STATIC SLOPE STABILITY ANALYSIS 
REACH N2− STA 820+69 

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  NS 

1. SC 2. CL 3. CL Cutoff 

Wall 
4. SP 

1. SC 2. CL 3. CL 

Cutoff 

Wall 4. SP 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−63−F 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

HTOL = 32.0 FEET 

FS = 2.2 

STATIC SLOPE STABILITY ANALYSIS 
REACH N2− STA 820+69 

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  NS 

Cutoff 

        Wall 

LANDSIDE STEADY STATE SEEPAGE − HTOL 

Cutoff 

Wall 

LANDSIDE STEADY STATE SEEPAGE − HTOL (NON−CIRCULAR FAILUR

HTOL = 32.0 FEET 

FS = 2.4 

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

1. SC 2. CL 3. CL 4. SP 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−63−G 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

WSEL = 6.0 FEET 

FS = 1.4 

FS = 1.5 

WATERSIDE  SEISMIC 

LANDSIDE SEISMIC 

0.11g 

0.11g 

WSEL = 6.0 FEET 

SEISMIC SLOPE STABILITY ANALYSIS 
REACH N2− STA 820+69 

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  NS 

1. SC 2. CL 3. CL 

Cutoff 

Wall 4. SP 

1. SC 2. CL 3. CL 
Cutoff 

Wall 
4. SP 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−63−H 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

FS = 1.4 

FS = 1.6 

WATERSIDE  SEISMIC (NON−CIRCULAR FAILURE) 

LANDSIDE SEISMIC (NON−CIRCULAR FAILURE) 

0.11g 

0.11g 

SEISMIC SLOPE STABILITY ANALYSIS 
REACH N2− STA 820+69 

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  NS 

1. SC 2. CL 3. CL 

Cutoff 

Wall 4. SP 

1. SC 2. CL 3. CL Cutoff 

Wall 
4. SP 

WSEL = 6.0 FEET 

WSEL = 6.0 FEET 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−63−I 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

WSEL = 6.0 FEET 

WATERSIDE POST EARTHQUAKE 

LANDSIDE POST EARTHQUAKE  

WSEL = 6.0 FEET 

FS = 0.6 

FS = 2.0 

SEISMIC SLOPE STABILITY ANALYSIS 
REACH N2− STA 820+69 

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  CC 

1. SC 2. CL 3. CL 
Cutoff 
Wall 

4. SP 
FSliq = 0.9 
Sr/σvo’ = 0.10 

3. CL Cutoff 
Wall 

4. SP 
FSliq = 0.9 
Sr/σvo’ = 0.10 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−63−J 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

WSEL = 6.0 FEET 

WATERSIDE POST EARTHQUAKE (NON−CIRCULAR FAILURE) 

LANDSIDE POST EARTHQUAKE (NON−CIRCULAR FAILURE

WSEL = 6.0 FEET 

FS = 0.6 

FS = 1.6 

SEISMIC SLOPE STABILITY ANALYSIS 
REACH N2− STA 820+69 

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  CC 

3. CL Cutoff 
Wall 4. SP 

FSliq = 0.9 
Sr/σvo’ = 0.10 

3. CL Cutoff 
Wall 

4. SP 
FSliq = 0.9 
Sr/σvo’ = 0.10 

2. CL 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−64−A 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

WATERSIDE 

DWSEL = 29.6 FEET 

LANDSIDE 

CROSS SECTION & MATERIAL PARAMETERS 
REACH O1− STA 825+86 

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  AL 

 CL−Engineered Fill 
Kh = 2.1x10−5 cm/s = 0.06 ft/day 
Kv = 5.3x10−6 cm/s = 0.015 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 30°, c’ = 0 psf 

3. CL 
Kh = 4.9x10−5 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’ = 30°, c’ = 75 psf 
ϕ = 5°, c = 700 psf 

Su/σv’ = 0.39 

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 

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’ = 35°, c’ = 125 psf 
ϕ = 5°, c = 700 psf 

Su/σv’ = 0.39 

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 

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’ = 25 psf 
ϕ = 2°, c = 300 psf 

Su/σv’ = 0.67 

4. SP−SM 
Kh = 4.9x10−2 cm/s = 140 ft/day 
Kv = 4.9x10−2 cm/s = 140 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 

6. 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 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−64−B 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

NO THROUGH SEEPAGE DEFICIENCY 

GEOMETRY OF MODEL 

TOTAL HEAD CONTOURS − 200 YEAR 

200 YEAR DWSEL = 29.6 FEET 

SEEPAGE ANALYSIS 
REACH O1− STA 825+86 

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  NS 

1. SC 2. ML 3. CL 4. SP−SM 5. CL 

7. CL−Engineered 
Fill 

Drainage  

Rock 

Filter  

Sand 
6. SM 

iavg = 
26.5 − 19.6 

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

19.6 − (−0.1) 

= 0.35 ilocal = 0.46 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−64−C 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

GEOMETRY OF MODEL 

TOTAL HEAD CONTOURS − HTOL 

HTOL = 32.6 FEET 

SEEPAGE ANALYSIS 
REACH O1− STA 825+86 

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  NS 

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

Fill 

Drainage  

Rock 

Filter  

Sand 
6. SM 

iavg = 
28.9 − 19.6 

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

19.6 − (−0.1) 

= 0.47 ilocal = 0.59 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−64−D 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

DWSEL = 29.6 FEET 

WATERSIDE  RAPID DRAWDOWN 

DWSEL = 29.6 FEET 

FS = 1.1 

DRAWDOWN ELEV. = 18.7 FEET 

FS = 2.4 

LANDSIDE STEADY STATE SEEPAGE − 200 YEAR 

STATIC SLOPE STABILITY ANALYSIS 
REACH O1− STA 825+86 

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  NS 

1. SC 2. ML 3. CL 4. SP−SM 7. CL−Engineered 
Fill 

Drainage  

Rock 

Filter  

Sand 
6. SM 

1. SC 2. ML 3. CL 4. SP−SM 

7. CL−Engineered 
Fill 

Drainage  

Rock 
Filter  

Sand 

6. SM 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−64−E 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

STATIC SLOPE STABILITY ANALYSIS 
REACH O1− STA 825+86 

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  NS 

LANDSIDE STEADY STATE SEEPAGE − HTOL 

1. SC 2. ML 3. CL 4. SP−SM 

7. CL−Engineered 
Fill 

Drainage  

Rock 
Filter  

Sand 

6. SM 

HTOL = 32.6 FEET 

FS = 2.1 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−64−F 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

WSEL = 10.4 FEET 

FS = 1.0 

FS = 1.6 

WATERSIDE  SEISMIC 

LANDSIDE SEISMIC 

0.11g 

0.11g 

WSEL = 10.4 FEET 

SEISMIC SLOPE STABILITY ANALYSIS 
REACH O1− STA 825+86 

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  NS 

1. SC 2. ML 3. CL 4. SP−SM 7. CL−Engineered 
Fill 

Drainage  

Rock 

Filter  

Sand 
6. SM 

1. SC 2. ML 3. CL 4. SP−SM 

7. CL−Engineered 
Fill 

Drainage  

Rock 
Filter  

Sand 

6. SM 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−64−G 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

WSEL = 10.4 FEET 

WATERSIDE POST EARTHQUAKE 

LANDSIDE POST EARTHQUAKE  

FS = 0.6 

FS = 1.7 

SEISMIC SLOPE STABILITY ANALYSIS 
REACH O1− STA 825+86 

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  CC 

4. SP−SM 
FSliq = 0.8 
Sr/σvo’ = 0.10 

2. ML 

WSEL = 10.4 FEET 

3. CL 7. CL−Engineered 
Fill 

Drainage  
Rock 

Filter  
Sand 6. SM 

4. SP−SM 
FSliq = 0.8 
Sr/σvo’ = 0.10 

3. CL 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−64−H 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

WSEL = 10.4 FEET 

WATERSIDE POST EARTHQUAKE (NON−CIRCULAR FAILURE) 

LANDSIDE POST EARTHQUAKE (NON−CIRCULAR FAILURE) 

FS = 0.6 

FS = 1.8 

SEISMIC SLOPE STABILITY ANALYSIS 
REACH O1− STA 825+86 

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  CC 

4. SP−SM 
FSliq = 0.8 
Sr/σvo’ = 0.10 

3. CL 7. CL−Engineered 
Fill 

Drainage  
Rock 

Filter  
Sand 6. SM 

2. ML 
4. SP−SM 
FSliq = 0.8 
Sr/σvo’ = 0.10 

3. CL 

WSEL = 10.4 FEET 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−65−A 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

WATERSIDE 

200−YEAR DWSEL = 29.7 FEET 

LANDSIDE 

CROSS SECTION & MATERIAL PARAMETERS 
REACH O2A − STA 844+81 

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  NS 

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’ = 30°, c’ = 0 psf 

3. CH 
Kh = 2.0x10−5 cm/s = 0.57 ft/day 
Kv = 2.0x10−6 cm/s = 0.057 ft/day 
Kv/Kh = 0.1 
Unit Weight = 120 pcf 
ϕ’ = 30°, c’ = 100 psf 
ϕ = 5°, c = 700 psf 

Su/σv’ = 0.39 

1. SC 
Kh = 3.6x10−4 cm/s = 1.0 ft/day 
Kv = 9.0x10−5 cm/s =  0.26 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 35°, 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 

Drain 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 

2. CL 
Kh = 1.6x10−5 cm/s = 0.045 ft/day 
Kv = 4.0x10−6 cm/s = 0.011 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 30°, c’ = 50 psf 
ϕ = 5°, c = 700 psf 

Su/σv’ = 0.67 

4. CH 
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 

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 



10/16/2015 2:35 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−65−B 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

NO THROUGH SEEPAGE DEFICIENCY 

GEOMETRY OF MODEL 

TOTAL HEAD CONTOURS − 200 YEAR 

DWSEL = 29.7 FEET 

SEEPAGE ANALYSIS 
REACH O2A − STA 844+81 

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  NS 

1. SC 2. CL 3. CH 4. CH 5. SP 
Engineered 

Fill 

Drain  

Rock 

Filter  

Sand 

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

E−65−C 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

GEOMETRY OF MODEL 

TOTAL HEAD CONTOURS − HTOL 

HTOL = 32.7 FEET 

SEEPAGE ANALYSIS 
REACH O2A − STA 844+81 

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  NS 

1. SC 2. CL 3. CH 4. CH 5. SP 
Engineered 

Fill 

Drain  

Rock 

Filter  

Sand 

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

E−65−D 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

DWSEL = 29.7FEET 

WATERSIDE  RAPID DRAWDOWN 

DWSEL = 29.7 FEET 

FS = 1.6 

DRAWDOWN ELEV. = 18.8 FEET 

FS = 2.1 
3. CH 

LANDSIDE STEADY STATE SEEPAGE − 200 YEAR 

1. SC 2. CL 3. CH 4. CH Engineered 

  Fill 

Drain  

Rock 

Filter  

Sand 

1. SC 2. CL 4. CH 
Engineered 

Fill 

Drain  

Rock 

Filter  

Sand 

STATIC SLOPE STABILITY ANALYSIS 
REACH O2A − STA 844+81 

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  NS 

5. SP 

5. SP 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−65−E 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

HTOL = 32.7 FEET 

STATIC SLOPE STABILITY ANALYSIS 
REACH O2A − STA 844+81 

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  NS 

LANDSIDE STEADY STATE SEEPAGE − HTOL 
3. CH 1. SC 2. CL 4. CH 

Engineered 

Fill 

Drain  

Rock 

Filter  

Sand 5. SP 
FS = 2.1 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−65−F 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

WSEL = 10.4 FEET 

FS = 1.0 

WATERSIDE  SEISMIC 

0.11g 

0.11g 

WSEL = 10.4 FEET 

SEISMIC SLOPE STABILITY ANALYSIS 
REACH O2A − STA 844+81 

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  NS 

1. SC 2. CL 3. CH 4. CH Engineered 

  Fill 

Drain  

Rock 

Filter  

Sand 
5. SP 

3. CH 1. SC 2. CL 4. CH 
Engineered 

Fill 

Drain  

Rock 

Filter  

Sand 5. SP 
LANDSIDE SEISMIC 

FS = 1.6 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−66−A 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

2. CL 
Kh = 1.6x10−5 cm/s = 0.045 ft/day 
Kv = 4x10−6 cm/s = 0.011 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 30°, c’ = 50 psf 
ϕ = 5°, c = 700 psf 

Su/σv’ = 0.67 

WATERSIDE 

200−YEAR DWSEL = 29.8 FEET 

LANDSIDE 

CROSS SECTION & MATERIAL PARAMETERS 
REACH O2B− STA 850+50  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  NS 

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 

1. SC 
Kh = 3.6x10−4 cm/s = 1.0 ft/day 
Kv = 9.0x10−5 cm/s =  0.26 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 35°, c’ = 0 psf 

4.  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 

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 

5. CH 
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 

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 

3. CH 
Kh = 2x10−5 cm/s = 0.57 ft/day 
Kv = 2x10−6 cm/s = 0.057 ft/day 
Kv/Kh = 0.1 
Unit Weight = 120 pcf 
ϕ’ = 30°, c’ = 100 psf 
ϕ = 5°, c = 700 psf 

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

E−66−B 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

NO THROUGH SEEPAGE DEFICIENCY 

GEOMETRY OF MODEL 

TOTAL HEAD CONTOURS − 200 YEAR 

DWSEL = 29.8 FEET 

SEEPAGE ANALYSIS 
REACH O2B− STA 850+50  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  NS 

1. SC 2. CL 3. CH 4. SP 5. CH 
Engineered 

Fill 

Drain  

Rock 

Filter  

Sand 

iavg = 

21.3 − 19.5 
−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−− 

19.5− 10.0 

= 0.19 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−66−C 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

GEOMETRY OF MODEL 

TOTAL HEAD CONTOURS − HTOL 

HTOL = 32.8 FEET 

SEEPAGE ANALYSIS 
REACH O2B− STA 850+50  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  NS 

1. SC 2. CL 3. CH 4. SP 5. CH 
Engineered 

Fill 

Drain  

Rock 

Filter  

Sand 

iavg = 

23.0 − 19.5 
−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−− 

19.5 − 10.0 

= 0.36 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−66−D 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

DWSEL = 29.8 FEET 

WATERSIDE  RAPID DRAWDOWN 

DWSEL = 29.8 FEET 

DRAWDOWN ELEV. = 18.9 FEET 

LANDSIDE STEADY STATE SEEPAGE − 200 YEAR 

1. SC 2. CL 3. CH 4. SP 
Engineered 

Fill 

Drain 

Rock 

Filter  

Sand 

1. SC 2. CL 3. CH 4. SP 
Engineered 

Fill 
Drain  

Rock 

Filter  

Sand 

STATIC SLOPE STABILITY ANALYSIS 
REACH O2B− STA 850+50  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  NS 

FS = 1.7 

FS = 2.4 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−66−E 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

HTOL = 32.8 FEET 

STATIC SLOPE STABILITY ANALYSIS 
REACH O2B− STA 850+50  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  NS 

LANDSIDE STEADY STATE SEEPAGE − HTOL 
1. SC 2. CL 3. CH 4. SP 5. CH 

Engineered 

Fill 

Drain 

Rock 

Filter  

Sand FS = 2.4 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−66−F 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

WSEL = 10.4 FEET 

FS = 1.7 

WATERSIDE  SEISMIC 

LANDSIDE SEISMIC 

0.11g 

0.11g 

WSEL = 10.4 FEET 

SEISMIC SLOPE STABILITY ANALYSIS 
REACH O2B− STA 850+50  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  NS 

1. SC 2. CL 3. CH 4. SP 
Engineered 

Fill 

Drain  

Rock 

Filter  

Sand 

1. SC 2. CL 3. CH 4. SP 
Engineered 

Fill 

Drain 

Rock 
Filter  

Sand 

FS = 1.5 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−67−A 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

WATERSIDE LANDSIDE 

CROSS SECTION & MATERIAL PARAMETERS 
REACH O2B − STA 851+20  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  NS 

4.  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 

5. CH 
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 

2. CL 
Kh = 1.6x10−5 cm/s = 0.045 ft/day 
Kv = 4x10−6 cm/s = 0.011 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 30°, c’ = 50 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 

1. SC 
Kh = 3.6x10−4 cm/s = 1.0 ft/day 
Kv = 9.0x10−5 cm/s =  0.26 ft/day 
Kv/Kh = 0.25 
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 

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 

3. CH 
Kh = 2x10−5 cm/s = 0.57 ft/day 
Kv = 2x10−6 cm/s = 0.057 ft/day 
Kv/Kh = 0.1 
Unit Weight = 120 pcf 
ϕ’ = 30°, c’ = 100 psf 
ϕ = 5°, c = 700 psf 

Su/σv’ = 0.67 

200−YEAR DWSEL = 29.8 FEET 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−67−B 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

NO THROUGH SEEPAGE DEFICIENCY 

GEOMETRY OF MODEL 

TOTAL HEAD CONTOURS − 200 YEAR 

DWSEL = 29.8 FEET 

SEEPAGE ANALYSIS 
REACH O2B − STA 851+20  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  NS 

1. SC 2. CL 3. CH 4. SP 5. CH 
Engineered 

Fill 

Drainage  

Rock 

Filter  

Sand 
Retaining 

Wall 
Engineered  

Pad Fill 

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

E−67−C 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

GEOMETRY OF MODEL 

TOTAL HEAD CONTOURS − HTOL 

HTOL = 32.8 FEET 

SEEPAGE ANALYSIS 
REACH O2B − STA 851+20  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  NS 

1. SC 2. CL 3. CH 4. SP 5. CH 
Engineered 

Fill 

Drainage  

Rock 

Filter  

Sand 
Retaining 

Wall 
Engineered  

Pad Fill 

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

E−67−D 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

DWSEL = 29.8 FEET 

WATERSIDE  RAPID DRAWDOWN 

DWSEL = 29.8 FEET 

DRAWDOWN ELEV. = 18.9 FEET 

LANDSIDE STEADY STATE SEEPAGE − 200 YEAR 

1. SC 2. CL 3. CH 4. SP 
Engineered 

Fill 

Drainage  

Rock 

Filter  

Sand 
Retaining 

Wall 
Engineered  

Pad Fill 

1. SC 2. CL 3. CH 4. SP 
Engineered 

Fill 

Drainage  

Rock 

Filter  

Sand 
Retaining 

Wall 
Engineered  

Pad Fill 

STATIC SLOPE STABILITY ANALYSIS 
REACH O2B − STA 851+20  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  NS 

FS = 2.5 

FS = 1.8 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−67−E 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

HTOL = 32.8 FEET 

STATIC SLOPE STABILITY ANALYSIS 
REACH O2B − STA 851+20  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  NS 

LANDSIDE STEADY STATE SEEPAGE − HTOL 
1. SC 2. CL 3. CH 4. SP 5. CH 

Engineered 

Fill 

Drainage  

Rock 

Filter  

Sand 
Retaining 

Wall 
Engineered  

Pad Fill FS = 2.5 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−67−F 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

WSEL = 10.4 FEET 

WATERSIDE  SEISMIC 

LANDSIDE SEISMIC 

0.11g 

0.11g 

WSEL = 10.4 FEET 

SEISMIC SLOPE STABILITY ANALYSIS 
REACH O2B − STA 851+20  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  NS 

1. SC 2. CL 3. CH 4. SP 
Engineered 

Fill 

Drainage  

Rock 

Filter  

Sand 
Retaining 

Wall 
Engineered  

Pad Fill 

1. SC 2. CL 3. CH 4. SP 
Engineered 

Fill 
Drainage  

Rock 

Filter  

Sand 

Retaining 
Wall 

Engineered  

Pad Fill FS = 1.8 

FS = 1.5 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−68−A 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

WATERSIDE 

200−YEAR DWSEL = 29.9 FEET 

LANDSIDE 

CROSS SECTION & MATERIAL PARAMETERS 
REACH P1− STA 866+50  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  NS 

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’ = 25 psf 
ϕ = 5°, c = 700 psf 

Su/σv’ = 0.67 

3. SM 
Kh = 3.9x10−4 cm/s = 1.1 ft/day 
Kv = 9.8x10−5 cm/s =  0.28 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 35°, c’ = 0 psf 

4.  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 

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 

2. 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’ = 75 psf 
ϕ = 5°, c = 700 psf 

Su/σv’ = 0.67 

5. 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’ = 75 psf 
ϕ = 5°, c = 700 psf 

Su/σv’ = 0.49 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−68−B 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

BREAK OUT POINT 2.5 FEET ABOVE TOE 

GEOMETRY OF MODEL 

TOTAL HEAD CONTOURS − 200 YEAR 

DWSEL = 29.9 FEET 

iavg = 
24.6 − 21.4 

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

21.4 − 12.0 

= 0.34 

SEEPAGE ANALYSIS 
REACH P1− STA 866+50  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  NS 

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

E−68−C 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

GEOMETRY OF MODEL 

TOTAL HEAD CONTOURS − HTOL 

HTOL = 32.8 FEET 

iavg = 
25.6 − 21.4 

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

21.4 − 12.0 

= 0.44 

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

SEEPAGE ANALYSIS 
REACH P1− STA 866+50  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  NS 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−68−D 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

DWSEL = 29.9 FEET 

WATERSIDE  RAPID DRAWDOWN 

DWSEL = 29.9 FEET 

FS = 2.0 

DRAWDOWN ELEV. = 19.0 FEET 

FS = 1.8 

STATIC SLOPE STABILITY ANALYSIS 
REACH P1− STA 866+50  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  NS 

LANDSIDE STEADY STATE SEEPAGE − 200 YEAR 

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

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

E−68−E 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

HTOL = 32.8 FEET 

STATIC SLOPE STABILITY ANALYSIS 
REACH P1− STA 866+50  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  NS 

LANDSIDE STEADY STATE SEEPAGE − HTOL 

FS = 1.7 

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

E−68−F 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

WSEL = 10.4 FEET 

FS = 1.7 

FS = 1.7 

WATERSIDE  SEISMIC 

LANDSIDE SEISMIC 

0.11g 

0.11g 

WSEL = 10.4 FEET 

SEISMIC SLOPE STABILITY ANALYSIS 
REACH P1− STA 866+50  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  NS 

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

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

E−69−A 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

WATERSIDE 

200−YEAR DWSEL = 29.9 FEET 

LANDSIDE 

CROSS SECTION & MATERIAL PARAMETERS 
REACH P2− STA 876+00  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  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’ = 31°, c’ = 75 psf 
ϕ = 5°, c = 700 psf 

Su/σv’ = 0.67 

3. 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 

4.  SP−SM 
Kh = 1.6x10−2 cm/s = 45 ft/day 
Kv = 4x10−3 cm/s = 11.3 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 35°, c’ = 0 psf 

7. SC 
Kh = 7.8x10−4 cm/s = 2.2 ft/day 
Kv =2.0x10−4 cm/s = 0.55 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 35°, c’ = 0 psf 

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’ = 30°, c’ = 0 psf 
ϕ = 0°, 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’ = 0.58 

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 (Not in Frame) 
Kh = 8.1x10−6 cm/s = 0.023 ft/day 
Kv = 2.0x10−6 cm/s = 0.0058 ft/da
y 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 30°, c’ = 150 psf 
ϕ = 5°, c = 700 psf 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−69−B 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

BREAK OUT POINT 2.6 FEET ABOVE TOE 

GEOMETRY OF MODEL 

TOTAL HEAD CONTOURS − 200 YEAR 

DWSEL = 29.9 FEET 

SEEPAGE ANALYSIS 
REACH P2− STA 876+00  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  NS 

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

ilocal = 0.34 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−69−C 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

GEOMETRY OF MODEL 

TOTAL HEAD CONTOURS − HTOL 

HTOL = 32.9 FEET 

SEEPAGE ANALYSIS 
REACH P2− STA 876+00  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  NS 

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

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

E−69−D 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

DWSEL = 29.9 FEET 

WATERSIDE  RAPID DRAWDOWN 

FS = 1.8 

DRAWDOWN ELEV. = 19.0 FEET 

STATIC SLOPE STABILITY ANALYSIS 
REACH P2− STA 876+00  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  NS 

LANDSIDE STEADY STATE SEEPAGE − 200 YEAR 

2. CL 1. ML 3. SM 4. SP−SM 

2. CL 1. ML 3. SM 4. SP−SM 

FS = 1.4 

DWSEL = 29.9 FEET 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−69−E 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

HTOL = 32.9 FEET 

STATIC SLOPE STABILITY ANALYSIS 
REACH P2− STA 876+00  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  NS 

LANDSIDE STEADY STATE SEEPAGE − HTOL 

FS = 1.2 

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

E−69−F 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

WSEL = 10.4 FEET 

FS = 1.3 

FS = 1.4 

WATERSIDE  SEISMIC 

LANDSIDE SEISMIC 

0.11g 

0.11g 

WSEL = 10.4 FEET 

SEISMIC SLOPE STABILITY ANALYSIS 
REACH P2− STA 876+00  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  NS 

2. CL 1. ML 3. SM 4. SP−SM 

2. CL 1. ML 3. SM 4. SP−SM 



10/16/2015 2:42 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−70−A 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

WATERSIDE 

200−YEAR DWSEL = 30.4 FEET 

LANDSIDE 

CROSS SECTION & MATERIAL PARAMETERS 
REACH Q1− STA 915+50  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  NS 

2. SM 
Kh = 7.8x10−4 cm/s = 2.2 ft/day 
Kv = 1.95x10−54cm/s =  0.55 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 34°, c’ = 0 psf 

8. 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 

3. CH 
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 

1. SM 
Kh = 3.9x10−4 cm/s = 1.1 ft/day 
Kv = 9.8x10−5 cm/s =  0.28 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 35°, c’ = 0 psf 

4.  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 

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 

5. 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 

7. 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−70−B 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

BREAK OUT POINT 2.5 FEET ABOVE TOE 

GEOMETRY OF MODEL 

TOTAL HEAD CONTOURS − 200 YEAR 

DWSEL = 30.4 FEET 

SEEPAGE ANALYSIS 
REACH Q1 − STA 915+50  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  NS 

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

ilocal = 0.34 
iavg = 

23.9 − 20.4 
−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−− 

20.4 − 1.4 

= 0.18  
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−70−C 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

GEOMETRY OF MODEL 

TOTAL HEAD CONTOURS − HTOL 

HTOL = 33.0 FEET 

SEEPAGE ANALYSIS 
REACH Q1 − STA 915+50  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  NS 

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

ilocal = 0.40 
iavg = 

24.8 − 20.4 
−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−− 

20.4 − 1.4 

= 0.23  
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−70−D 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

DWSEL = 30.4 FEET 

WATERSIDE  RAPID DRAWDOWN 

DWSEL = 30.4 FEET 

FS = 3.4 

FS = 2.3 

LANDSIDE STEADY STATE SEEPAGE − 200 YEAR 

DRAWDOWN ELEV. = 19.5 FEET 

STATIC SLOPE STABILITY ANALYSIS 
REACH Q1 − STA 915+50  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  NS 

1. SM 2. SM 3. CH 4. SP 8. CL 

1. SM 2. SM 3. CH 4. SP 8. CL 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−70−E 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

HTOL = 33.0 FEET 

LANDSIDE STEADY STATE SEEPAGE − HTOL 

FS = 2.1 
1. SM 2. SM 3. CH 4. SP 5. CL 6. SP 7. CL 8. CL 

STATIC SLOPE STABILITY ANALYSIS 
REACH Q1 − STA 915+50  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  NS 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−70−F 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

WSEL = 10.4 FEET 

FS = 2.6 

FS = 2.1 

WATERSIDE  SEISMIC 

LANDSIDE SEISMIC 

0.10g 

0.10g 

WSEL = 10.4 FEET 

SEISMIC SLOPE STABILITY ANALYSIS 
REACH Q1 − STA 915+50  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  NS 

1. SM 
2. SM 3. CH 4. SP 8. CL 

1. SM 2. SM 3. CH 4. SP 8. CL 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−71−A 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

WATERSIDE 

200−YEAR DWSEL = 30.4 FEET 

LANDSIDE 

CROSS SECTION & MATERIAL PARAMETERS 
REACH R1− STA 955+00  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  NS 

2. SM 
Kh = 3.9x10−4 cm/s = 5.6 ft/day 
Kv = 4.9x10−4 cm/s =  1.4 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 33°, c’ = 0 psf 

8. 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 

7. SM 
Kh = 3.9x10−4 cm/s = 1.1 ft/day 
Kv = 9.8x10−5 cm/s =  0.28 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 35°, c’ = 0 psf 

4. 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’ = 75 psf 
ϕ = 5°, c = 700 psf 

Su/σv’ = 0.58 

1. SM 
Kh = 3.9x10−4 cm/s = 1.1 ft/day 
Kv = 9.8x10−5 cm/s =  0.28 ft/day 
Kv/Kh = 0.25 
Unit Weight = 120 pcf 
ϕ’ = 35°, c’ = 0 psf 

3.  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 

5. 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 

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 

9. SM 
Kh = 3.9x10−4 cm/s = 1.1 ft/day 
Kv = 9.8x10−5 cm/s =  0.28 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−71−B 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

BREAK OUT POINT 2.8 FEET ABOVE TOE 

GEOMETRY OF MODEL 

TOTAL HEAD CONTOURS − 200 YEAR 

DWSEL = 30.4 FEET 

iavg = 
24.1 − 22.0 

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

22.0 − 17.5 

= 0.49 

SEEPAGE ANALYSIS 
REACH R1 − STA 955+00  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  NS 

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

E−71−C 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

GEOMETRY OF MODEL 

TOTAL HEAD CONTOURS − HTOL 

HTOL = 33.0 FEET 

SEEPAGE ANALYSIS 
REACH R1 − STA 955+00  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  NS 

iavg = 
24.9 − 22.0 

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

22.0 − 175 

= 0.64 

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

E−71−D 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

DWSEL = 30.4 FEET 

WATERSIDE  RAPID DRAWDOWN 

DWSEL = 30.4 FEET 

DRAWDOWN ELEV. = 19.5 FEET 

STATIC SLOPE STABILITY ANALYSIS 
REACH R1− STA 955+00  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  NS 

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

1. SM 2. SM 3. SP 

LANDSIDE STEADY STATE SEEPAGE − 200 YEAR 
4. CL−ML 5. SP 6. CL 7. SM 8. CL 9. SM 

FS = 3.0 

FS = 1.7 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−71−E 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

HTOL = 33.0 FEET 

STATIC SLOPE STABILITY ANALYSIS 
REACH R1 − STA 955+00  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  NS 

LANDSIDE STEADY STATE SEEPAGE − HTOL 

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

FS = 1.5 



10/19/2015 3:55 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−71−F 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

4. CL−ML 

 

 

WSEL = 10.4 FEET 

FS = 2.2 

WATERSIDE  SEISMIC 

LANDSIDE SEISMIC 

0.10g 

0.10g 

WSEL = 10.4 FEET 

SEISMIC SLOPE STABILITY ANALYSIS 
REACH R1 − STA 955+00  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    BA  NS 

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

1. SM 2. SM 3. SP 4. CL−ML 5. SP 6. CL 7. SM 8. CL 9. SM 
FS = 1.8 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−72−A 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

WATERSIDE LANDSIDE 

CROSS SECTION & MATERIAL PARAMETERS 
REACH S1 − STA 965+00  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    ZR  NS 

200−YEAR DWSEL = 30.5 FEET 

2. 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 

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/P = 0.67 

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 

1. 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. 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 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−72−B 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

GEOMETRY OF MODEL 

TOTAL HEAD CONTOURS − 200 YEAR 

SEEPAGE ANALYSIS 
REACH S1 − STA 965+00  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    AL  NS 

BREAK OUT POINT 1.0 FEET ABOVE TOE 

1. SM 

DWSEL = 30.5 FEET 

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

ilocal = 0.33 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−72−C 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

GEOMETRY OF MODEL 

TOTAL HEAD CONTOURS − HTOL 

SEEPAGE ANALYSIS 
REACH S1 − STA 965+00  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    AL  NS 

1. SM 

HTOL = 33.0 FEET 

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

ilocal = 0.52 
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PROJECT NO.:  5747.005.000  FIGURE NO. 
  

E−72−D 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

WATERSIDE  RAPID DRAWDOWN 

LANDSIDE STEADY STATE SEEPAGE − 200 YEAR 

STATIC SLOPE STABILITY ANALYSIS 
REACH S1 − STA 965+00  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    AL  NS 

DWSEL = 30.5 FEET 

DWSEL = 30.5 FEET 

FS = 1.9 

DRAWDOWN ELEV. =  26.0 FEET 

FS = 1.5 

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

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

E−72−E 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

STATIC SLOPE STABILITY ANALYSIS 
REACH S1 − STA 965+00  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    AL  NS 

LANDSIDE STEADY STATE SEEPAGE − HTOL 

HTOL = 33.0 FEET 
FS = 1.3 

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

E−72−F 
SCALE:    

DRAWN BY:    CHECKED BY:  

 

 

 

FS = 1.5 

FS = 1.7 

WATERSIDE  SEISMIC 

LANDSIDE SEISMIC 

0.10g 

0.10g 

SEISMIC SLOPE STABILITY ANALYSIS 
REACH S1 − STA 965+00  

RECLAMATION DISTRICT NO. 17 
SAN JOAQUIN COUNTY, CALIFORNIA 

       

   NO SCALE  

    ZR  NS 

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

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

WSEL = 10.4 FEET 

WSEL = 10.4 FEET 




