




























Table 3.6-10: Estimated Long Term Subsoil Settlements - Cap Design

Settlement
Thickness Width Unit Weight West Edge Centerline East Edge

(feet) (feet) (pcf) (inches) (inches) (inches)

3.9 50 90 1 8.5 1
3.9 50 105 1.5 13.2 1.5

4.6 66 90 1.3 10.4 0.9
4.6 66 105 1.9 16.4 1.3

4.3 64 90 1.2 11.4 0.9
4.3 64 105 1.8 20.1 1.3

5.5 84 90 1.1 16.9 1.1
5.5 84 105 1.7 29.3 1.6

6.0 71 90 1.9 32.1 1.4
6.0 71 105 2.8 47.9 2.1

6.0 71 90 3.1 53.7 2.4
6.0 71 105 3.9 67.6 3.0

4'cap + 2.5'LWA 52.5 90 1.5 24.2 1.4
4'cap + 2.5'LWA 52.5 105 2.1 34.0 2.0

4'cap + 2.5'LWA 52.5 90 2.7 43.8 2.6
4'cap + 2.5'LWA 52.5 105 3.3 52.2 3.1

4'cap + 5'LWA 53.5 90 1.8 28.7 1.7
4'cap + 5'LWA 53.5 105 2.4 38.2 2.2

4'cap + 5'LWA 53.5 90 2.4 38.6 2.3
4'cap + 5'LWA 53.5 105 2.9 47.4 2.8

6.3 70 90 0.5 8.4 0.5
6.3 70 105 0.7 14.1 0.7

6.3 70 90 0.6 12.1 0.6
6.3 70 105 0.9 18.0 0.9

5.3 56 90 0.4 6.7 0.5
5.3 56 105 0.7 11.1 0.7

6 52 90 0.6 7.6 0.5
6 52 105 0.8 12.6 0.8

6.3 66 90 0.3 7.4 0.3
6.3 66 105 0.5 10.7 0.4

Note 1 - Groundwater at ground surface
Note 2 - Groundwater at 2 feet below ground surface (bgs)
Note 3 - Groundwater at 1 foot bgs

Fill Conditions

Segment 6 - STATION 47+00 TO 53+00 (BORING URS-3)

Segment 5B - STATION 37+00 TO 47+00 (BORING URS-4)

Segment 2A - STATION 15+00 TO 20+00 (BORING URS-1)

Segment 2B - STATION 20+00 TO 24+00 (BORING URS-2)

Segment 1 - STATION 1+00 TO 15+00 (BORING URS-1)

Segment 3A - STATION 24+00 TO 26+00 (BORING URS-2)

Segment 3B - STATION 26+00 TO 30+00 (BORING URS-2, SAMPLE RCM1) (1)

Segment 4 - STATION 32+00 TO 35+00 (BORING URS-4) (1)

Segment 5A - STATION 35+00 TO 37+00 (BORING URS-4) 

Segment 3B - STATION 26+00 TO 30+00 (BORING URS-2, SAMPLE RCM1) (2)

Tide Gate Area - STATION 31+00 TO SOUTH SIDE (BORING URS-2) (2)

Segment 4 - STATION 32+00 TO 35+00 (BORING URS-4) (3)

Tide Gate Area - STATION 31+00 TO SOUTH SIDE (BORING URS-2) (1)

Tide Gate Area - STATION 31+00 TO NORTH SIDE (BORING URS-2) (1)

Tide Gate Area - STATION 31+00 TO NORTH SIDE (BORING URS-2) (2)
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Table 3.6-11: Estimated Total Settlement and Time Rates (Cap and Subsoil)

Thickness Width Unit Weight West Edge Centerline East Edge Time West Edge Centerline East Edge
(feet) (feet) (pcf) (inches) (inches) (inches) (years) (inches) (inches) (inches)

3.9 50 90 3.4 4.8 3.4 43-50 4.5 11.4 4.5
3.9 50 105 2.6 4.9 2.6 43-53 3.7 13.6 3.7

4.6 66 90 4.6 6.1 4.5 45-54 7.4 15.4 7.1
4.6 66 105 4.0 6.2 3.9 45-59 5.8 18.0 5.3

4.3 64 90 4.6 6.3 4.5 23-42 7.1 15.2 6.8
4.3 64 105 4.1 7.0 3.9 23-50 5.5 20.3 5.0

5.5 84 90 4.7 8.0 4.7 25-53 7.5 26.4 7.4
5.5 84 105 4.1 9.2 4.1 25-63 5.8 34.5 5.7

6.0 71 90 4.9 11.0 4.8 24-56 8.2 43.2 7.7
6.0 71 105 4.4 12.5 4.2 24-73 6.8 53.8 6.2

6.0 71 90 5.9 13.0 5.8 24-66 11.9 68.0 11.2
6.0 71 105 5.4 14.5 5.2 24-73 9.1 74.5 8.3

4'cap + 2.5'LWA 52.5 90 4.8 8.7 4.8 24-56 7.9 30.5 7.8
4'cap + 2.5'LWA 52.5 105 4.3 9.6 4.3 24-73 6.3 38.1 6.2

4'cap + 2.5'LWA 52.5 90 6.9 13.5 6.9 24-66 11.7 52.7 11.5
4'cap + 2.5'LWA 52.5 105 5.8 13.1 5.7 24-73 8.7 57.6 8.5

4'cap + 5'LWA 53.5 90 4.9 9.5 4.8 24-56 8.2 35.1 8.1
4'cap + 5'LWA 53.5 105 4.4 10.2 4.3 24-73 6.5 42.4 6.4

4'cap + 5'LWA 53.5 90 7.0 12.8 6.9 24-66 11.6 47.8 11.5
4'cap + 5'LWA 53.5 105 5.7 12.8 5.7 24-73 8.4 58.9 8.3

6.3 70 90 4.5 7.3 4.5 43-49 6.8 21.3 6.8
6.3 70 105 3.8 7.7 3.8 43-57 4.8 22.1 4.8

6.3 70 90 5.0 8.3 5.0 43-56 9.8 28.7 9.8
6.3 70 105 4.2 8.7 4.2 43-59 6.3 27.5 6.3

5.3 56 90 4.5 6.4 4.5 40-42 6.8 16.4 6.8
5.3 56 105 3.8 6.6 3.8 40-51 4.8 17.0 4.8

6 52 90 4.5 7.3 4.5 40-44 6.9 19.9 6.9
6 52 105 3.9 7.4 3.8 40-51 4.9 20.2 4.9

6.3 66 90 4.5 7.1 4.5 39-46 6.7 20.4 6.6
6.3 66 105 3.8 7.2 3.8 39-50 4.6 18.8 4.5

Note 1 - Groundwater at ground surface
Note 2 - Groundwater at 2 feet below ground surface (bgs)
Note 3 - Groundwater at 1 foot bgs

Tide Gate Area - STATION 31+00 TO SOUTH SIDE (BORING URS-2) (2)

Tide Gate Area - STATION 31+00 TO NORTH SIDE (BORING URS-2) (1)

Tide Gate Area - STATION 31+00 TO NORTH SIDE (BORING URS-2) (2)

Segment 4 - STATION 32+00 TO 35+00 (BORING URS-4) (1)

Time and Settlement for 95% Consolidation

Segment 1 - STATION 1+00 TO 15+00 (BORING URS-1)

Segment 2A - STATION 15+00 TO 20+00 (BORING URS-1)

Segment 2B - STATION 20+00 TO 24+00 (BORING URS-2)

Fill Conditions Settlement at One Year

Segment 3A - STATION 24+00 TO 26+00 (BORING URS-2)

Segment 3B - STATION 26+00 TO 30+00 (BORING URS-2, SAMPLE RCM1) (1)

Segment 3B - STATION 26+00 TO 30+00 (BORING URS-2, SAMPLE RCM1) (2)

Tide Gate Area - STATION 31+00 TO SOUTH SIDE (BORING URS-2) (1)

Segment 4 - STATION 32+00 TO 35+00 (BORING URS-4) (3)

Segment 5A - STATION 35+00 TO 37+00 (BORING URS-4) 

Segment 5B - STATION 37+00 TO 47+00 (BORING URS-4)

Segment 6 - STATION 47+00 TO 53+00 (BORING URS-3)
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Table 3.6-12:  Key Model Input Parameters

MW8A MW25

Cu 7350 (RCM2-1) 220 (RCM2-2) 93,200 (RCM10) 9680 (RCM5-1) 2520 (RCM7-2)

Zn 6120 (RCM2-1) 347 (RCM2-2) 10,000 (RCM1-2) 4710 (RCM5-1) 3780 (RCM7-2)

Cu 11.9(4) (RCM2-1) 35.9 (RCM2-2) 1080 (RCM10) 1450 (RCM5-1) 33.7(4) (RCM7-2)

Zn 28.5(4) (RCM2-1) 433 (RCM2-2) 166,000 (RCM1-2) 1150 (RCM5-1) 301(4) (RCM7-2)

0.7 0.7

12 770

19 2410

0.0031 0.2

0.005 0.63

(1)No historical porosity data exists at this site,  and this porosity data is from the nearest sampling locations, RCM 2-1 and 2-2.
(2)No historical porosity data exists at this site,  and this porosity data is from the nearest sampling locations, RCM 5-1 and 5-2.
(3)Highest metal concentration in bottom sdeiment porewater in each section are selected.

Concentration (mg/kg) 0+00 - 15+00 47+00 - mouth
Cu 3200 1610
Zn 3810 2120

24+00 - 35+00 35+00 - 47+00 47+00 - mouth
Ground Water Well

S
it

e 
P

ro
p

er
ti

es

Station 1+00 - 15+00 15+00 - 24+00
MW3A MW19/MW4A MW18 MW62

Wetland Wetland

Cap Section
Wetland/ Upland Wetland Wetland Upland

18 18

Initial Cap Thickness (feet) 3
Consolidation (inches) 9.5

3
12

4
35

18 18

Porosity (%) 86(1) 86 73 78 80(2)

Bioturbation Layer (inches) 18

Concentration 
(Sampling 
Location)(3)

Sediment 
(mg/kg)
Porewater 
(µµG/L)

Horizontal Seepage (ft/yr) 0.7 0.7 - 1.4 0.068 0.068

Groundwater 
Concentration

Cu (µµg/L) 13 13

Cu Flux (mg/yr/ft^2) 0.0034 0.0035

12 12

Zn (µµg/L) 70000 437000 5 5

0.023 0.023
Zn Flux (mg/yr/ft^2) 18 114 0.0096 0.0096

C
ap

 P
ro

p
er

ti
es

Wet Density of the Cap (pcf) 90

TOC(%) 1.57

Self Consolidation (inches) 5

Total Porosity (%) 72

Cu (mg/kg) 59
Zn (mg/kg) 206

(4)The porewater concentrations selected for stations 0+00 - 15+00 and 47+00 - mouth are RCM 2-1 and RCM 7-2, respectively, which are based on 
the closeness of location and sediment concentrations.  Historical Cu and Zn concentrations in the sediment for these stations are: 

3
8.4

3
8

6.5 8 6.5 6.5
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Table 3.6-13:  Summary of Flux Model Results
(No Vertical Seepage)

Station
Cap Thickness

Cu
Zn
Cu
Zn
Cu
Zn
Cu
Zn
Cu
Zn
Cu
Zn
Cu
Zn
Cu
Zn
Cu
Zn

Notes:
Leff = Effective cap thickness after consolidation of cap and underlying sediments minus bioturbation layer
τb = Time until 5% of steady state flux at the bottom of bioturbation layer
Cb = Porewater concentration at τb
Wb = Sediment concentration at τb
τss = Time until 95% of steady state flux at the bottom of bioturbation layer
Css = Steady state porewater concentration at bottom of bioturbation layer at time equals τss
Wss = Steady state sediment concentration at bottom of bioturbation layer at time equals τss
Coc = San Francisco Bay chronic water quality criteria
Woc = Sediment criteria (ERM)
BOLD = Concentration exceeded criteria

2.9

3.1

3
1.08
1.08

337,500
17,970

23
2.9

2,306,000
122,800

1+00 - 15+00 15+00 - 24+00

0.07

35+00 - 47+00 

0.03

3
0.96
0.96

109,200
2,748

Coc 
(µµg/L)
Woc 
(mg/kg)

7.1
Wss 
(mg/kg)

410
270
81

2,799
850

74

47+00 - mouth

286

Leff (ft)

ττb (yr)

Cb (µµg/L)

Wb 
(mg/kg)

ττss (yr)

Css (µµg/L)

24+00 - 35+00

2,244

18,780
8.9
107

0.09
1.08
28
9

3
0.96
0.96

746,100

5,664
1,530
3.6
2.9
59
13

38,710
10,450

359
285

5,865
1,256

3
0.96
0.96

114,900
3,419
0.08
0.75
28
7.4

784,900
23,360

8.3

2,764
735

4
1.83
1.82

26,240
279
2.7
415
56

41,090
5,530
9,180

93
179,300
1,909
267
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Table 3.6-14:  Summary of Flux Model Results
(0.1 cm/yr Vertical Seepage)

Station
Cap Thickness

Cu
Zn
Cu
Zn
Cu
Zn
Cu
Zn
Cu
Zn
Cu
Zn
Cu
Zn
Cu
Zn
Cu
Zn

Notes:
Leff = Effective cap thickness after consolidation of cap and underlying sediments minus bioturbation layer
τb = Time until 5% of steady state flux at the bottom of bioturbation layer
Cb = Porewater concentration at τb
Wb = Sediment concentration at τb
τss = Time until 95% of steady state flux at the bottom of bioturbation layer
Css = Steady state porewater concentration at bottom of bioturbation layer at time equals τss
Wss = Steady state sediment concentration at bottom of bioturbation layer at time equals τss
Coc = Water criteria
Woc = Sediment criteria (ERM)
BOLD = Concentration exceeded criteria

47+00 - mouth

315

Leff (ft)

ττb (yr)

Cb (µµg/L)

Wb 
(mg/kg)

ττss (yr)

Css (µµg/L)

24+00 - 35+00

2,466

Coc 
(µµg/L)
Woc 
(mg/kg)

7.8
Wss 
(mg/kg)

410
270
81

118 46,670 312

35+00 - 47+00 

0.05

3 4 3

0.96 1.82

122,800

1+00 - 15+00 15+00 - 24+00

0.11

3.2

3.1

3
1.08
1.08

337,500
17,970

35
4.4

2,306,000

3
0.96 1.83 0.96 0.96

0.96 0.96
109,200 26,240 5,664 114,900
2,748 279 1,530 3,419
0.14 4.7 5.6 0.13
1.66 728 4.4 1.2
43 98 91 43
13 163 19 11

746,100 179,300 38,710 784,900
18,780 1,909 10,450 23,360

9.7 304 394 9.2
82

3,071 6,283 6,434 3,032
932 10,430 1378 806
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