






1. Table 1 presents the factors of safety after the soft organic soils have been excavated and 
the compact fill added.  The end-of-construction (Case 1) factor of safety values were 
originally 0.9 and 1.1 for a Levee and Buried Seawall/Armored Levee founded on soft 
organic soils, respectively.  It should be noted that these factor of safety values are less 
than the minimum acceptable value of 1.3.  Therefore, the feasibility study determined 
wherever encountered the soft organic soils located close to the surface should be 
removed and replaced with compacted sandy fill. It was recommended to remove soft 
organic soils and/or portions of soils with lumps of soft organics to a depth at least 6-
inches deeper than bottom surface of soft organic soils. Also, the removal should be 
extended to at least 10 feet beyond the toe of the levee slopes or beyond the structure. 
This recommendation did not consider the contamination issues nor the deeper clay layers 
identified during the PED effort. 

 
2. The Case II factor of safety value was determined to be 0.8 for sacrificial cover layer of 

the buried seawall under steady seepage condition.  However, steady seepage condition 
will most likely not occur during the anticipated storms.  Furthermore, considering that 
shear surface corresponding to factor of safety of 0.8 is within the sacrificial cover, even if 
steady seepage condition develops only sacrificial cover layer will likely to be impacted. 

 
3. The final remark at the time of the feasibility study was that additional test borings should 

be performed within the wetland area and within the remainder of the alignment during the 
design stage to completely characterize the subsurface conditions along the LOP.  These 
borings should be drilled to a depth that can be used to confirm the pile design capacities 
and drivability. 

 
Because of the low probability of earthquakes coinciding with severe storm events, stability 
analyses for the Case IV (earthquake) loading condition were performed assuming no water 
above the ground surface.  Pseudo-static coefficient of 0.16g was assumed for the earthquake 
loading case. 
 
Seepage analyses were performed using the commercially available finite-element method 
(FEM) software program SEEP/W.  In order to perform the seepage analyses, a 
representative cross-section was selected for each type of structure.  These representative 
sections were conservatively selected at maximum height locations. 
 

Table 2 Summary of Seepage Analyses Results 
 

Reach No. 
Type of 

Structure 
Length (ft) 

Total Seepage Quantity Exit 
Hydraulic 
Gradient ft3/sec (cfs) 

Gallons/min 
(gpm) 

A-1 and A-2 Levee 3,430 <1 20 0.25 
A-3 Flood wall 1,826 < 1 20 0.05 

A-4 
Buried 

Seawall/Armored 
Levee 

22,705 < 1 95 0.01 

It should be noted that the pore pressures obtained from the seepage analyses were used for 
the Case II slope stability analyses as described in the Slope Stability section above.  Total 
seepage quantity is per one foot of levee run, flood wall, etc.   
 











The figure below shows the difference in time for primary compression (consolidation) to occur 
at the center of the seawall using wick drains at a 5 foot spacing and not using any wick drains. 
There would be a time saving of about 21 months with the use of wick drains. A sample 
calculation of the settlement analysis is provided in attachment 1.  
 

 
 
For the alternative seawall design using the double row of sheet pile wall, where a 10% design 
has been completed, it was assumed that a similar ground improvement program would be 
used, and no updated settlement analysis was performed. The lateral extent of the wick drains 
was considered to be extended to cover the footprint of the 17-foot wide Double Sheet Pile 
Seawall (DSP) and the 27-foot wide Double Sheet Pile Seawall cross-sections. The surcharge 
would be accomplished using a 20.5-foot high pile of sand covering the footprint width of the 
DSP wall including the armor stone crest width and then sloping down to grade at a 3H:1V 
slope. Once (most of) the consolidation has occurred, the sand is to be partially removed down 
to the underside of the final access surface and the double row of sheet files are installed. Then, 
except between the two rows of sheetpile, more of the sand cap is removed to allow installation 
of the geotextile, bedding stone, underlayer and armor stone of the rock revetment along the 
waterside and the splash apron along the land side; this will be followed by final grading of a 
sand cover for aesthetics. The area between the sheet piles is to be filled with sand so the 
surcharge at that location remains in place. 
 
Prior to advancing the design it is anticipated that some additional deep borings will be 
performed and “undisturbed” cohesive-soil samples will have consolidation test run on them; 
this is needed to better identify the clay layers and obtain consolidation parameters - for these 
layers - to minimize the limits where wick drains will be required. 
 
 
Seawall from Midland Beach to Fort Wadsworth. This segment has been limited to a 10% 
design. The soil borings in this area consisted of no deep borings; however, various borings did 
encounter clay at shallower depths (DH-23, DH-25, DH-25a, DH-26, DH-27, DH-28, DH-29, and 



DH-30) of the seawall.  The following borings did not encounter any clay:  DH-19A, DH-20, DH-
21, DH-22, DH-24, DH-31, and DH-32; these borings were not deep enough to identify if there 
were deeper clay layers. In addition, SCPTu’s were performed through this area. There were six 
deep SCPTu tests that were performed to identify the deep soil strata. SCPTu-25(Sta. 186+55) 
encountered a clay layer at an elevation between -45 and -68 feet; SCPTu -20 (Sta. 217+06) 
encountered clay layers at an elevation of approximately -14 to-22 feet, a second layer from -28 
to -36 feet, and a third layer from -75 to -111 feet; SCPTu -26 (Sta. 246+49) encountered a clay 
layer at an elevation of -8 feet to an elevation of -14 feet and from -49 feet to the end of the 
SCPTu; SCPTu -21 (Sta. 267+32) encountered a clay layer at an elevation of -49 feet to the 
end of the SCPTu;  SCPTu -22B (Sta. 265+76) encountered a clay layer at an elevation of -45 
feet to the end of the SCPTu; and SCPTu -27 (Sta. 289+06) encountered a clay layer at an 
elevation between -84 and -90 feet. The remainder of the SCPTu’s that were advanced in this 
area were shallow (SCPTu-11, 24B, 12, 13, 14, 15, 16, and 17) and were not deep enough to 
confirm the depth or thickness of any deeper clay layer(s). Please see attached soil profile 
which shows soil borings and SCPTu’s and the soil strata that were encountered. 
 
The soil parameters provided for settlement of the Promenade reach were based on the 
subsurface conditions developed for the buried rock seawall 60% DDR. The generalized 
descriptions of the subsurface conditions are based on boring logs and laboratory test results. 
 
GROUND IMPROVEMENT PROGRAM. No new settlement analyses were performed for this 
10 percent submittal and the proposed ground improvement program is largely based on work 
done as part of the detailed design for the buried rock seawall in the Oakwood Beach to Miller 
Field contract reach (i.e., Promenade reach).  Other assumptions include: 

 The surcharge will address primary-compression settlement (consolidation). 
 The surcharge height is the same as previously developed for the Oakwood Beach to Miller 

Field buried rock seawall 60% design. 
 The spacing and length of the wick-drains are the same as calculated for the Oakwood Beach 

to Miller Field buried rock seawall 60% design. 
 The only adjustment to the surcharge was the surcharge footprint which is based on each of 

the proposed cross-sections as listed below: 
 Buried Rock Seawall (Boardwalk reach) 
 Double Sheet Pile Seawall 38-ft wide (Boardwalk reach) 

 For the Buried Rock Seawall, it was assumed that the surcharge is to be accomplished in two 
stages: (1) Constructing both stages using the final geotextiles, bedding stone and armor 
stone, except for the first stage when only one layer of the armor stone across the crest of the 
stone (elevation 17.9) will be installed; (2) The second stage is complete the rock and fill up 
to elevation 21.4 feet.   

 For the Double Sheet Pile Seawall, the surcharge will be accomplished using sand as 
discussed above. In both cases, the surcharge will be left in place for the final construction 
and no evaluation of fill cell size is included nor needed. 

 Short-term settlement (elastic) would take place during construction and is not considered an 
issue for the final design.  

The proposed solutions presented in this section are subject to refinement once additional 
subsurface information is obtained, and additional detailed calculations are performed for each 
of the proposed cross-sections. 





















































































 
 
 

 
 
 
 

Attachment 
 

South Shore of Long Island 
 

Feasibility Phase Boring Locations 










