-0.25 ft (post-consolidation) for operational considerations (thickness variation), and
- 0.5 ft to account for chemical isolation.

No thickness component for erosion was included, as net deposition is expected to occur rather than
crosion. Note also that a 7-day waiting period between cap placement and placement of the unsuitable
material was assumed and strongly recommended to allow the unsuitable material to gain strength prior to
placing the cap.

From these calculations, the maximum dredging solids output (kg/day) to avoid overfilling the pit
can be determined for each in situ sediment volume. Results (Figure 1) show the maximum solids output
to avoid filling above the —12 ft pit lip is approximately 9.928, 4.171, 1.972 and 0.605 million kg/day
respectively for each investigated in situ sediment volume (200,000, 225,0000, 250,000, 300,000 cu. yd.).
Table 2 shows the range of examined dredging parameters with the associated solids output in kg solids
per day. Note that the solids contents of the unsuitable (Graving Dock) and cap material (Cruise Ship
Bagin) are different, with Graving Dock having 419.07 kg/ in situ cu. yd., and Cruise Ship Basin 507.23
kg/in situ cu. yd. These values can be used to obtain the dredging rates in terms of in sifu cu yd. per day.
Table 3 shows the estimated maximum elevation (top of cap immediately after cap placement) that would
be incurred with the range of dredging parameters and in situ sediment volumes. The dredging time
associated with each dredging rate and in situ volume is plotted in Figure 2. The tables in Appendix 1
give a more detailed summary of the compression seitling calculations. A number of different
combinations of dredging parameters would be appropriate to meet the volume limitations, and selection
should be made based on dredge solids output that meet the volume limitations as well as dredge
availability and associated economics.

5000
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Figure 1. Maximum predicted pit ¢levations produced by various dredging production rates and in situ
sediment volumes

Long-term consolidation for several dredging scenarios was modeled with PSDDF, using the 6-
month (or 1 year) unsuitable and cap material thicknesses generated from the compression settling
equations. Note that the permeability relationships were modified from the erroneous values generated by



REDUCE. The PSDDF results (Figure 3) predict that the material will completely consolidate within 15

to 20 years.
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Tt is important to point out some weaknesses of the methods used that give way to a low level of
confidence in the results. First, the compression settling equations are derived from the laboratory
column settling tests which were performed on just one sample each of the Graving Dock, Cruise Ship
Basin and Deep Draft Anchorage materials. The same is true of the laboratory consolidation tests. These
samples may or may not be representative of each of the dredging areas. In order to get a feel for the
variability of sediments in the harbor, the compression settling calculations were performed substituting
the Deep Draft Anchorage and Cruise Ship Basin compression settling coefficients in place of the
Graving Dock properties. Comparison of the maximum predicted cap elevations showed the elevations to
vary by an average of 1 ft., and at most 1.37 ft between the properties of the three harbor sediments. The
elevations predicted by the Graving Dock material properties fell between that of the other two sediments.

Furthermore, the settling column test is performed at a smaller thickness (6 ft) than the pit fill
depth (> 15 ft), and the larger thickness may contribute to more settling due to the greater weight of
material or possibly less consolidation due to increased drainage path length.

Due to the level of uncertainty, it is strongly recommended that a factor of safety be incorporated.
For instance, one may consider choosing a dredge size and other parameters such that the maximum
predicted elevation allows af least 1 foot or more space below the pit lip. Upon selecting a solids output,
it should be stressed to the contractor to avoid excessive volumes by abiding by the given flowrate
restrictions and limiting overdredge to the extent possible. Itis recommended that the dredged material
volume be minimized through the use of negative incentives to the contractor. It is also suggested that the
filling process be closely monitored such that adjustments can be made if necessary. Furthermore, a
contingency plan should be in place to account for any excess volumes.



Table 2. Solids output generated by a range of dredging parameters, kg/day

Dredge Size (in.):

10

30

35% Production
10 fps, 95 gfL

10 fps, 116 g/L
10 fps, 135 g/L.
12 fps, 95 g/L

12 fps, 115 ¢/l
12 fps, 135 g/L
15 fps, 95 giL

15 fps, 115 g/l
15 fps, 135 g/t

443,688
537,096
630,504
532,426
644,515
756,605
665,532
805,644
945,756

12 16 18 21 24 27

638,011 1,135,841 1,437,549 1,956,664 2,555,643 3,234,485
773,418 1,374,966 1,740,191 2,368,593 3,093,673 3,915,430
907,926 1,614,090 2,042,833 2,780,523 3,631,703 4,596,374
766,693 1,363,009 1,725,059 2,347,997 3,066,771 3,881,383
928,102 1,649,959 2,088,229 2,842,312 3,712,407 4,698,516
1,089,511 1,936,908 2,451,399 3,336,627 4,358,044 5,515,649
958,366 1,703,762 2,156,324 2,934,996 3,833,464 4,851,728
1,160,127 2,062,449 2,610,286 3,552,890 4,640,509 5,873,145
1,361,889 2,421,135 3,064,249 4,170,784 5,447,554 6,894,561

3,993,192
4,833,864
5,674,536
4,791,830
5,800,637
6,809,443
5,089,788
7,250,796
8,511,804

50% Production
10 fps, 95 g/L

10 fps, 115 g/l
10 fps, 135 g/L
12 fps, 95 o/t

12 fps, 115 g/L
12 fps, 135 g/L
15 fps, 95 g/l

15 ps, 115 g/L
15 fps, 135 gL

633,840
767,280
800,720
760,608
920,736
1,080,864
950,760
1,150,920
1,351,080

912,730 1,622,630 2,053,642 2,795,234 3,650,918 4,620,693
1,104,883 1,964,237 2,485,987 3,383,705 4,419,533 5,593,471
1,297,037 2,305,843 2,918,333 3,972,175 5,188,147 6,566,249
1,095,275 1,947,156 2,464,370 3,354,281 4,381,102 5,544,832
1,325,860 2,357,084 2,983,185 4,060,446 5,303,439 6,712,165
1,556,444 2,767,012 3,501,999 4,766,610 6,225,776 7,879,498
1,369,004 2,433,946 3,080,462 4,192,851 5,476,377 6,931,040
1,657,325 2,946,355 3,728,981 5,075,557 6,629,299 8,390,207
1,945,555 3,458,765 4,377,499 5,958,263 7,782,221 9,849,373

5,704,560
6,905,520
8,106,480
6,845,472
8,286,624
9,727,776
8,556,840
10,358,289
12,159,720




Table 3. Elevation of Top of Cap (immediately after placement, maximumn)
200,000 cu yd. In situ Volume

Dredge Size (in.): 16 18 21 24 27 30
35% Production

10 fps, 95 g/L -1617 -14.81 -14.34 -13.94 -13.59 -13.29

10 fps, 115 g/l -14.88 -14.52 -14.05 -13.66 -13.32 -13.02

10 fps, 135 g/L -14.63 -1428 -13.81 -13.42 -13.09 -12.80

12 fps, 95 g/L -14.89 -1453 -14.07 -13.67 -13.33 -13.03

12 fps, 115 g/l -14.60 -14.24 -13.78 -13.39 -13.06 -12.77

12 fps, 135 g/L -14,.36 -14.00 -13.55 -13.16 -12.84 -12.55

15 fps, 95 gfL -14.55 -14.19 -13.73 -13.35 -13.01  -12.72

15 fps, 1156 g/l 1426 -1391 -13.45 -13.07 -12.75  -12.47|

15 fps, 135 g/l 1402 -1367 -13.23 -12.85 12,54 -12.27
50% Production

10fps, 95 g/L -14.62 -14.27 -13.81 -13.42

10 fps, 115 g/l -14.33 -13.98 -13.53 -13.14

10 fps, 135 ¢/l -14.09 -13.74 -13.29 -12.92

12 fps, 95 g/t -14.35 -13.99 -13.54 -13.16

12 fps, 115 g/L -14.06 -13.71 -13.26 -12.89

12 fps, 1356 g/L -13.82 -1348 -13.04 -12.67

15 fps, 95 g/l 14,01 -1366 -13.22 -12.84

151ps, 115 giL -13.73 -13.38 -12.85 -12.59

15 fps, 135 g/l -13.49 -13.16 -12.73 -12.38
225,000 cu yd. In situ Volume

Dredge Size {in.): 16 18 21 24 27 30
35% Production

10 fps, 95 g/L -14.00 -1362 -13.13 -12.71 -12.35

10 fps, 115 g/l -13.69

10 fps, 135 g/L -13.44

12 fps, 95 g/l -13.71

12 fps, 115 g/ -13.40

12 fps, 135 g/l -13.15

15 fps, 95 g/L -13.35

15 fps, 115 g/L -13.05

15 fps, 135 g/l -12.80
50% Production

10 fps, 95 g/l -13.43

10 fps, 115 g/l -13.13

10 fps, 135 g/l -12.87

12 fps, 95 g/L -13.14

12 fps, 115 g/L -12.84

12 fps, 135 g/l -12.59

15 fps, 95 g/L -12.79

15 fps, 115 g/L -12.50

15 fps, 135 g/L -12.25 |




Table 3. Elevation of Top of Cap (immediately after placement, maximum) (continued)
250,000 cu yd. In situ Volume

Dredge Size: 10 12 16 18 21 24 27 30
35% Production

10 fps, 95 g/l -14.46 . -12.91 -12.52  -12.0

10 fps, 115 g/l -14.14 -

10 fps, 135 g/L -13.88

12 fps, 95 g/L -14.16

12 fps, 115 g/l -13.84

12 fps, 135 g/L -13.58

15 1ps, 95 gilL -13.79

15 fps, 115 g/l -13.48

15 fps, 135 g/L -13.21
50% Production

10 fps, 95 g/L -13.87

10 fps, 115 gL -13.56

10 fps, 135 g/L -13.29

12 fps, 95 g/L -13.57

12 fps, 115 g/L -13.25

12 fps, 135 g/l -12.99

15 fps, 95 g/L -13.20

15 fps, 115 g/L. -12.89

15 fps, 135 g/L -12.62

300,000 cu yd. In situ Volume

Dredge Size: 10 12 16 18 21 24 27 30

35% Production
10 fps, 95 g/l
10 fps, 1159/l
10 fps, 135 g/L £
12 fps, 95 g/L
12 fps, 115 giL.
12 fps, 135 g/l &
15fps, 95 giL =
15 fps, 115 g/l |
15 fps, 135 g/l ¢

50% Production
10fps, 95 ¢/l ¢
10 fps, 115 g/L
10 fps, 135 g/L ©
12fps, 95 g/l &
12 fps, 115 g/L &
12 fps, 135 ¢/l |
1514ps, 959g/L ¢
15 fps, 115 gL |
15 fps, 135 g/L
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