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Memorandum 20-072 
TO:    Marvin Yoder, City Manager 

FROM:    Carey Meyer, City Engineer  

DATE:    May 11, 2020 

SUBJECT:    Seawall Failure Concerns 
 

 

Rigid (steel) sheet piling is typically driven into the ground to a depth that allows it to support itself and resists 
loads applied from behind the wall (and in the case of a seawall wave forces from the front).  
 
Our seawall was designed to utilize less rigid piling and tie-rods connected to concrete blocks (sometimes 
called dead men) buried behind the wall to provide the additional support necessary. See attached drawing. 
The blocks are tie-rodded to the wall. This tie-rod technique is used successfully in many civil engineering 
applications. 
 
The vulnerability of this technique is that loss of the backfill in which the tie-rodded concrete “dead men” block 
is buried can result in the loss of structural support of the wall. As long as the wall protects the material behind 
the wall, the concrete blocks will continue to provide wall support. 
 
Since the wall was backfilled with dredge spoils (sand), this material is very erodible. 
 
The fear that I have expressed (regarding complete failure of the wall) stems from the potential that should a 
section of wall be punctured (most probable during a significant winter storm), material from behind the 
punctured wall section would begin eroding away. This would expose and undermine the concrete block and 
eliminate support of that wall section.  
 
Once one wall section was lost, material behind the adjacent wall section would begin to erode, exposing and 
undermining its dead man concrete block, removing structural support of the adjacent wall section. This would 
trigger the loss of the adjacent wall section and this would domino down the wall, potentially taking out the 
entire wall. In a storm this would happen very quickly. 
 
Why is this important now?  An inspection in April determined that 20 of the 85 wood panels that protect the 
sheet piling from damage needs significant rebuild (cost approaching $100,000). In addition, sinkholes behind 
the wall are more frequent, indicating puncturing of the fiberglass sheet piling. The sheet piling behind one 
wood panel has experience significant damage this last winter and is particularly susceptible to the type of wall 
failure described above.  
 
This year’s allocated maintenance budget has been spent (approximately $45,000), make necessary repairs 
between January 1 and April 30.  

 





 

Memorandum 20-073 
TO:    Marvin Yoder, City Manager 

FROM:    Carey Meyer, City Engineer  

DATE:    May 28, 2020 

SUBJECT:    Seawall Alternatives 
 

 
Seawall maintenance costs have been increasing. The special service district mil rate that funds this effort 
will need to be increased. The wall was battered this winter – significant damage threatens the wall’s 
integrity. 20 of the 85 wood panels needs significant rebuild (cost approaching $100,000). In addition, 
sinkholes behind the wall are more frequent, indicating failure of the fiberglass sheet piling along the toe. 
 
Damage to the wall is a direct result of erosion at the bottom of the wall. Erosion of the toe exposes the 
fiberglass sheet pile (below the protective timber face). This makes it easier for wave forces to get behind 
the timber panels, breaking them and damaging the sheet pile. Holes in the sheet pile at the bottom of the 
wall allow material from behind the wall to escape. The wall is structurally supported by tie-rodded 
concrete blocks buried behind the wall. Protection the toe of the wall from erosion will significantly 
reduce maintenance costs and extend wall life.  
 
This year’s maintenance budget has been spent (approximately $45,000). This will get us through the 
summer, but another winter like the last one, I fear, may very well result in complete wall failure. 
 
The City has been looking at workable, affordable solutions. Protecting the toe of the wall with armor rock 
seems to be the most practical cost effective solution. Public Works has prepared a map, conceptual cost 
estimate, and spreadsheets (all attached) to help the Council and property owners evaluate what property 
is benefitted, how improvement/maintenance districts might be established, calculating potential 
assessments under each potential assessment method (for both construction of the armor rock 
improvements and the special service district funding long term maintenance. 
 
Currently, the most realistic approach seems to be the creation of a special service district (SAD) for the 
cost of placement of the armor rock (administered by the City, assessment methods not yet determined); 
and a special service district for long-term maintenance costs (collected by the Borough similar to the 
existing SDD, mil rate not yet determined). 
 
Financing for the armor rock placement has also not been determined; options being considered include 
direct City financing and use of low interest ADEC/EPA revolving loan funds. 
 

  



The following is a brief introduction to the maps, cost estimates, and spreadsheets attached: 
 
The map shows historical erosion, projected erosion, lots potentially impacted by erosion as defined in the 
Coastal Erosion Study (updated in 2006). The map shows potential expanded special assessment/service 
district boundaries. The map shows more lots than those immediately behind the wall that benefit from the 
wall (i.e. - loss of Krueth Way eliminates road access and utilities serving several lots). Lots shaded beige 
are properties that currently contribute to seawall maintenance; lots shaded blue are properties that one 
could argue also benefit from the existence of the seawall. 
 
Conceptual Cost Estimate shows the estimated cost of placing armor rock (as defined in the HDR 
memo) that evaluated alternative methods of protecting the toe of the wall from erosion. This cost reflects 
discussions with local contractors (that complete this type of work using rock produced from across the 
Bay). 
 
Spreadsheet #1 Seawall SAD Analysis – Current District Members Only reflects physical characteristics 
of lots that currently remain in the original district; and potential assessment costs (under several 
assessment methodologies) for a $1.47M armor rock improvement. 
 
Spreadsheet #2 Seawall Special Assessment District (SAD) – Armored Toe Improvement reflects the 
physical characteristics of each of the lots potentially benefitted by the seawall; and estimates assessments 
(for a $1.47M project) under several different assessment methods. 
 
Spreadsheet #3 Seawall Overall Assessment Analysis reflects the KPB tax value of each of the lots 
potentially benefitted by seawall (blue columns), and calculates in the orange column, 1) total annual 
assessments (for both rock placement and maintenance) if only those lots that are located directly behind 
the wall are included (base on equal share assessments for rock placement), and 2) the same for an 
expanded district (green columns). 
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Seawall - Armor Rock Toe Protection

Conceptual Cost Estimate

5/28/2020

Assumptions:

Wall length = 1700 LF

Filter rock (type 2) = 75 lbs to 300 lbs (200 lb average) 

Armor Stone (type 3) = 750 lb to 2250 lb (1500 lb average) 

Armor Stone (type 4) = 1000 lb to 3000 lb (2000 lb average) 

25% of armor rock is type 3; 75% of armor rock is type 4

Item of Work Unit Item

Price Cost

Mobilization/Demoblization 1                LS $20,000 $20,000

Geotextile Fabric 4,722        SY $6 $28,333

F&I Filter Stone (Type 2) 7,064        Tons $70 $494,511

F&I Primary Armor Stone (Type 3) 1,704        Tons $85 $144,821

F&I Primary Armor Stone (Type 4) 6,609        Tons $105 $693,902

Total Construction $1,381,568

Design $69,078

Permitting $10,362

Inspection $13,816

Total Project Cost $1,474,824

Quantity 

Unit
Quantity
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