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Background 

 

The Truman Annex basin is located on the old U.S. Naval Submarine Base on the southwestern most point of Key 

West and is approximately 40 feet deep.  It is my understanding that it was used as a diesel-powered submarine 

base known as Marker 57 until it was closed in 1974.  Tetra Tech was hired to conduct a remediation assessment 

of a 340 feet segment of the seawall located on the west side of the existing boat ramp.   

 

The existing seawall appears to be constructed out of concrete sheet pile.  It is not clear from the information 

we have reviewed but the thickness and length of the piles seems to vary depending on the location and depth 

of water at the toe.  The embedment depth along the wall is also unknown but it appears the wall panels were 

placed on the top of the limestone rock (with little or no embedment) and now the panels have been 

undermined in several places.  There is an existing wale beam located just above the waterline that has been 

encapsulated in concrete.  The condition and configuration of the wale beam and the tie-back system is 

unknown and was not investigated as a part of this assessment. 

 

The panels may have been “toed-in” to the limestone when they were originally installed but the steep slopes in 

the front of the seawall, possible wave refraction, and idle prop-wash seems to have caused certain areas to 

degrade.   The erosion of the toe has been monitored for several years and there are voids that have been 

documented and continue to worsen.  An April 24, 2012 report by TranSystems was reviewed buy Tetra Tech 

that shows degradation of limestone at the toe and undermining of the seawall.  Several attempts have been 

made over the years to stabilize the toe but it continues to worsen.  The City of Key West has asked Tetra Tech 

to provide an alternative repair to the one described in the TransSystems report.   

 

 

Summary 

 

Tetra Tech performed a site visit on Tuesday June 23, 2015 beginning at 10:30 am and walked the length of the 

seawall to observe the proposed boring locations and the buried utility markers.  The water level in the basin 

was measured between 10:30 am and 11:30 am and found to be approximately 7-feet below the top of the 

seawall cap at that time.   

 

Measurements of the water depths along the face of the seawall were collected using the top of the seawall as a 

relative elevation.  Additional measurements were taken using a weighted tape water ward of the seawall at 

each of the existing docks.  A copy of the results of our measurements are attached as Exhibit 1 - Depths.  Site 

Photos taken during the inspection are included as Exhibit 2.   

 

We used the measurements collected during the inspection to create five wall-basin cross sections that can be 

used to establish the slope and develop the wall load conditions during final design.  For this report they were 

used to develop conceptual wall repair sketches that were then shared with a marine contractor who performed 

a constructability review and provided a means and methods assessment. 
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The basin cross sections and wall repair / reconstruction schematics are included in this report as Exhibits 3 – 7.  

Exhibit 3 shows the cross section near Dock 1 and used a concrete panel wall in the cross section.  This was done 

to show that the contractor will need to bore through the limestone to set the panels.  Exhibit 4 shows the cross 

section near Dock 2 and shows a steel sheet pile section.   The geotechnical engineer has indicated the 

contractor should be able to vibrate steel sheets without punching or boring into the limestone.  Exhibit 5 shows 

the cross section near Dock 3 and uses a steel cross section.  The water depths along the face of the wall 

increase in this area and the slop away from the toe is steeper.  Previously made repairs will require the wall to 

be placed a little farther water ward and/or require the previous repairs to be removed.   Exhibit 6 shows the 

cross section near Dock 4 and uses a steel sheet pile.   Water depths at the face continue to increase.  Slope 

away from the face of the wall continue to increase.  Exhibit 7 shows the cross section near Dock 5 and uses a 

steel section.  This particular cross section shows the steepest slope away from the face of the wall which may 

require longer sheets. 

 

The boring logs collected during the geotechnical investigation and shared with a marine contractor are included 

as Exhibit 8.  The TranSystems report is included as Exhibit 9 because of the underwater photos that are 

included. 

 
 
Wall Repair Recommendations 

 

Standard Penetration Tests (SPT) were performed in two locations behind the existing seawall to a depth of 30 

feet below land surface (BLS).  Groundwater was found to correspond with the observed sea level and was 

located at 7 feet BLS.  The cemented limestone layer is shown in these logs to be relatively soft for the first 12 

feet BLS, with SPT resistance (measured in blows per foot, N), in the 7-13 range.  This is indicative of the scour 

conditions observed along the toe of the existing seawall.   

 

Once the SPT reached 14 feet BLS the N values increase to 33 and 42 blows per foot.  This appears to be the 

point where the existing concrete sheet pile typically stops.  An N value of 33-42 is pretty stiff but still “drivable” 

with steel sheet pile.  I suspect that this was the hard-rock layer that was used as a base for the original seawall.  

At 19 feet BLS the limestone becomes cemented and N values increase to 83 and 62 blows per foot which could 

represent a point of refusal for standard pile driving methods.  Any recommendation for seawall replacement 

should prescribe the toe of the wall to be embedded into this layer.   

 

Exhibit 3 shows how a concrete panel wall could be used easily in front of the exiting wall if placed immediately 

water ward of the protruding wale beam cap.  Standard FDOT concrete panels would be specified at 10-12” wide 

and 20-22’ long for this segment.  A large excavator will be needed with and auger attachment to core into the 

rock prior to placement of the concrete panels.  The voids left between the installed panel and the core hole will 

need to be filled with stone, pea gravel, or grout depending on the budget. 
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Exhibit 4 has the same general cross section but uses a steel sheet pile in the cross section to distinguish 

between the types of installation impacts that may be encountered.  Specifically it eliminates the need for the 

wet-coring that would be required to place the concrete panels water ward of the existing wall.   

 

The scouring along the toe of the existing wall gets worse and the water depths increase as you move from east 

to west.  At some point in the past wall repairs were made that included the placement of formwork and 

pouring a concrete toe reinforcement.  This concrete repair creates a constructability issue and is shown 

schematically in Exhibits 5-7.  The location of this concrete mass and the increasing water depths will require the 

sheet pile to extend out further and deeper into the basin.  This will possibly require additional sheet pile length 

to insure the piles are sufficiently toed-into the rock.  The constructability review and discussions with the 

geotechnical consultant indicate that the sheets can be driven through the rock for the entire length of the wall.  

We will recommend that this be field verified with a series of test piles.   

 

Another alternative for installation of either the concrete panel wall or a steel sheet pile wall would be the 

installation of the replacement wall landward of the existing wall.  The contractor we contacted (CBMC) has 

indicated that this would allow them to bench down behind the wall during construction and would allow more 

embedment into the limestone.  The old wall could be removed after installation was completed and rip-rap 

could be added to toe to mitigate scour risks in the future.   
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Budgeting  

 

Stuart McGahee from Tetra Tech met with the lead estimator, Lee Corrigan from Custom Built Marine 

Construction, CBMC (772-333-2385) to discuss constructability and develop a cost estimate range for the wall 

construction methods discussed above.  We discussed the geotechnical engineering results and both the 

concrete panel wall and steel sheet pile wall construction options. 

 

Concrete Panel Wall 

The budget number for a augured concrete panel wall using 12” x 3’ x 25’ panels, 2’ x 2’ reinforced concrete cap, 

1.25” x 20’ hot dipped galvanized DYWIDAG Threadbar anchor rods, and precast deadman anchors is:  $ 3,000 - 

$ 4,000 per linear foot; for a 325 LF wall that comes to $ 975,000 - $ 1,300,000. 

 

Steel Sheetpile Wall 

The budget number for using epoxy-coated hot-rolled steel sheetpile with a 2.5’ x 2, reinforced concrete cap, 

1.25” x 20’ hot dipped galvanized DYWIDAG Threadbar anchor rods, and precast deadman anchors is:  $ 1,700 - 

$ 2,000 per linear foot; for a 325 LF wall that comes to $ 525,500 - $ 650,000. 

 

These estimates were provided by CBMC on a preliminary basis and represent only one contractor’s 

expectations.  Any contractor should be allowed to perform a field visit prior to submittal of a formal bid for the 

work. 

 

For budgeting the following additional services that will be required prior to construction include:   

1. A formal riparian and bathymetric survey, 

2. Preparation of Plans and Specifications 

3. Regulatory pre-application field visits 

4. Permitting application 

5. Responding to regulatory request for information 

6. Preparation of Final Plans and Specifications 

7. Procurement assistance and, 

8. Construction services. 

 

Life Cycle Expectations 

 

Both the Concrete and Steel sheetpile walls are expected to have a life expectance of over 25-years.  Life 

expectancy beyond that is uncertain.  The concrete will not corrode as visibly but the chloride interaction with 

the concrete and the tie-back system will eventually cause spalling and other degradation.  The sheetpile walls 

(even though they will be coated) will quickly begin to show corrosion.  Especially around the knuckles since the 

installation of the piles will almost certainly damage part of the protective coatings.  For steel in particular the 

region in and above the splash zone will show the most corrosion.   





 EXHIBIT 2 - Site Photos    
Key West NOAA Seawall 

 
Key West, Monroe County, Florida 

Tetra Tech, Inc.  
Project: 194-5363 

 

 
Tetra Tech, Inc. 

 
 Taken by Francisco Martinez on June 23, 2015 

 

1 

 

 
Photo: Key Sheet 
 
Description: 
 
This is the plan view of the 
site with direction arrow 
to be used for reference. 
 

 

 
 

 

 
Photo: 1 
 
Description: 
 
Next to the Northeast end 
of the seawall, this is the 
adjacent seawall, leading 
toward the boat ramp. 
Looking Southeast. 
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Photo: 2 
 
Description: 
Next to the Northeast end 
of the wall, this is the 
adjacent seawall which 
forms the triangle toward 
the end of the NOAA 
seawall. This side of the 
seawall is made with 
concrete capped steel 
sheet piles.  
Looking Northwest. 
 

 

 

 
 

 
Photo: 3 
 
Description: 
The seawall cap at the tip 
of the triangle on the 
Northeast end of the wall 
is broken and damaged. A 
buoy is covering a hole. 
Looking Northwest. 
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Photo: 4 
 
Description: 
The Northeast end of the 
NOAA seawall. The 
concrete seawall cap does 
not extend all the way to 
the edge (damage is 
apparent). Quikrete bags 
appear to have been 
placed along the line 
where the cap should run. 
Looking Northeast.  
 

 

 

 

 
Photo: 5 
 
Description: 
The first dock (Dock 1) 
along the NOAA seawall, 
going from Northeast end 
to Southwest end. The 
dock steps down a few 
feet after passing the gate. 
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Photo: 6 
 
Description: 
 
View of the seawall from 
Dock 1 – left. 
 

 

 

 
 

 
Photo: 7 
 
Description: 
View of the seawall from 
Dock 1 – right. 
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Photo: 8 
 
Description: 
The second dock along the 
NOAA seawall, Dock 2. 
 

 

 

 
 

 
Photo: 9 
 
Description: 
View of the seawall from 
Dock 2 – right. Quikrete 
bags are visible along the 
bottom edge of the 
seawall.  
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Photo: 10 
 
Description: 
The third dock along the 
NOAA seawall, Dock 3. 

 

 

 
 

 
Photo: 11 
 
Description: 
View of the seawall from 
Dock 3 – left. The quikrete 
bags appear to stop 
between Docks 2 and 3, 
and a concrete wall takes 
its place, running from the 
edge of the seawall to the 
top of grade. 
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Photo: 12 
 
Description: 
The fourth dock along the 
NOAA seawall, Dock 4. 

 

 

 
 

 
Photo: 13 
 
Description: 
View of the seawall from 
Dock 4 – left. The concrete 
wall along the bottom 
appear to continue 
through the end of the 
seawall. 
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Photo: 14 
 
Description: 
View of the seawall from 
Dock 4 – right. 
 

 

 

 
 

 
Photo: 15 
 
Description: 
The fifth and last dock 
along the NOAA seawall, 
Dock 5. This dock goes out 
about 82 feet, and has 3 
sets of steps leading to 
slips along the left of the 
dock. 
 
 

 

 

 
 



 EXHIBIT 2 - Site Photos    
Key West NOAA Seawall 

 
Key West, Monroe County, Florida 

Tetra Tech, Inc.  
Project: 194-5363 

 

 
Tetra Tech, Inc. 

 
 Taken by Francisco Martinez on June 23, 2015 

 

9 

 
Photo: 16 
 
Description: 
View of the seawall from 
Dock 5 – left. The location 
of the second soil boring 
can also be seen here. 
 
 

 

 

 
 

 
Photo: 17 
 
Description: 
View of the seawall from 
Dock 5 – right. The NOAA 
seawall ends, leading to 
the Navy seawall next 
door, on the Southwest 
end of the seawall. 
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Photo: 18 
 
Description: 
General view of the gravel 
path behind the seawall. 
The path is about 25 feet 
wide, with light posts by 
the entrance gate of each 
dock.  Looking West. 
 
 

 

 

 
 

 
Photo: 19 
 
Description: 
General view of the gravel 
path leading toward the 
docks.  Looking South. 
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Photo: 20 
 
Description: 
View of the neighboring 
Navy property on the 
Southwest end of the 
NOAA seawall. 

 

 

 
 

 
Photo: 21 
Description: 
 
At least two concrete pads 
were spotted on site, 
outside of the gates for 
Docks 3 and 4, with a 
storm water drain and 
utility manholes.  
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