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INTRODUCTION 
This report presents the results of the preliminary 
design evaluation for the installation of permanent 
railing mounted “sand capture” fence panels totaling 
approximately 576 feet on both the north and south 
piers of the Village’s channel.  This project also 
proposes an approximate 60’, off pier extension of the 
north pier railing, adjacent to Mears State Park, to 
which permanent “sand capture” fencing will also be 
affixed. 
 
Temporary bamboo fencing installed on the north pier 
in early 2013 and additional ice and water shield 
installed in early 2014 has proven to be effective in 
keeping windborne sand deposited along the leading 
and trailing edges of the temporary fence.  The Village 
has provided periodic sand removal from this area 
which has kept the majority of this sand from blowing into and filling the harbor channel, the primary objective.  
Based on the success of the temporary measures the Village wishes to install a permanent, durable but cost 
effective feature that has aesthetic value and is considering a non-corrosive metal type fencing as the most 
practical solution. 
 
Existing snow fencing marks the approximate location for a proposed railing extension.  The railing extension 
will be of similar material to the existing pier railing and will be anchored by concrete foundations into the 
sand. 
 
STAKEHOLDERS 
The pier structures (north and south), a 3’ buffer zone and revetments within 30’ of the pier structures are 
owned by the US Army Corps of Engineers (Corp).  F&V requested and received “as-built” construction 
drawings for the pier structures which were reconstructed approximately 15 years ago.  Based upon our 
discussion with the Grand Haven Corp office it is our understanding that a parks/recreation lease agreement 
between the Village and Corp exists whereby the Village provides maintenance functions on the pier.  During 
this discussion, the Corp indicated that they paint the pier railings every other year with an epoxy based paint.  
A copy of the existing parks/recreation lease agreement should be located and reviewed to determine pier 
maintenance responsibilities once these improvements are constructed.    
 
In addition to the Village and Corp, stakeholders include the Michigan DNR/Mears State Park at the north pier 
and the South Beach Association for the south pier.  The Corp has indicated that a construction permit will not 
be required for installation of the sand capture fencing on existing pier mounted railings.  Plans, when 
finalized will need to be submitted to the Corp for structural and safety review. 
 
PRELIMINARY DESIGN 
In late November, a limited topographic field survey of the north pier area tied to USGS datum was 
performed, primarily for the design of the proposed railing extension.   
 
Railing Extension 
A 60 foot inner railing extension is proposed along the north pier from the east end (land side end) of the 
wave attenuator, see Appendix A.    This railing extension will be constructed of tubular steel to match the 
existing pier mounted railing.  It will be constructed off of the existing pier using concrete foundations.  It is 
proposed that the easternmost 36’ will be angled to the northeast instead of the 90 degree bend to the north 
as depicted on prior drawings provided by the Village.  We believe this will help with the maintenance removal 
of deposited sand.   
 
This railing will be free standing in that it will not be connected to the pier mounted railing.  It should be noted 
that we propose the top of concrete foundations to be 1’ below existing sand elevation.  The railing extension 
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will be epoxy painted to match the existing pier mounted railings.  See Appendix B for preliminary details of 
this railing.    
 
The estimated construction cost for foundation installation, railing fabrication, painting and installation is 
$12,000. 
 
Sand Capture Panel Location 

The placement locations for the permanent sand 
capture fencing on the existing pier mounted railing 
was identified in the preliminary location drawings 
provided by the Village with the projects request for 
proposals.  We have measured the existing railing to 
verify the length of railing where panel will be affixed.  
These locations are shown on the drawing in 
Appendix A and summarized below: 

    
 
 
Sand Capture Panel Material Alternatives 
In addition to the material identified in the Village’s initial research we have identified other alternative 
materials for consideration.  The following provides a description of the principle alternatives, preliminary cost 
estimates as well as a list of pros/cons of each.     
 
A. Corrugated Metal Wall Panels: 
Initial research by Village representatives identified two possible supplier options for the sand fencing 
materials, including McElroy Metal Mega-Rib metal roof/wall panel and a similar product from Berridge called 
Deep Deck corrugated wall panel.  Standard wall panels are 36” in height and can be affixed either directly to 
the railing with stainless steel bolts or with spacers to provide some separation between the railing and 
panels.  While these panels can come with a manufacturers paint system, we are concerned with the 
durability of the paint in the proposed environment.  For corrugated metal wall panels, we recommend the 
McElroy Galvalene Plus product, 22 gauge thickness (unpainted), which is the maximum thickness for this 
product.  We do have concern that damage or vandalism could occur with the relatively “thin” thickness of this 
product.  It should be noted that paint application can only be applied to 24 gauge and higher thicknesses.  A 
contractor applied “rolled edge” or “J channel” should be applied on panel edges to provide a safe edge.  An 
example of this material is provided in Appendix C.   

 
Estimated material fabrication/delivery and installation cost for Corrugated Metal Wall panels is $9,000. 
The upcharge with manufacturer Kynar Paint System will be approximately $2,500.   
 
B. Fabricated Stainless Steel Panels (solid or perforated):  
The panels would be fabricated from stainless steel, which can either be solid or perforated, with a proposed 
42” height to match railing height.  Panel lengths can vary based on railing dimensions, but are anticipated to 
be 12’ long.  A manufacturer applied “hemmed” or “U-channel edge” is recommended on all four sides to 
provide a safe edge surface.  We recommend 16 gauge thickness to maximize durability, and minimize 
potential damage due to vandalism.  The panels can be affixed either directly to the railing with stainless steel 
bolts or with spacers to provide railing separation.  Stainless steel panels can be solid or perforated to mimick 
the porosity of the existing temporary fencing.  While these panels can also come with a manufacturers 
powder coat paint system, we are concerned with the durability of the paint in the proposed environment.  
With the thicker panel section, it is also possible to bend the top portion (6”+/-) at a 45 degree angle to 
provide further deflection of wind borne sand and still maintain the stability of the panel.  We do not see this 
as an option for the Corrugated Metal Panels.  See Appendix C for a representative example of this product.  
Stainless steel panels can be finished with a powder coating to match railing color or left unfinished.    

Location Length 
South Pier (on pier railing) 294 lineal feet 
North Pier (on pier railing) 224 lineal feet 
North Pier (new railing extension) 60 lineal feet 

Total 578 lineal feet 
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Estimated material/installation cost for Fabricated Stainless Steel Panels: 

1. 49 – 42”x12’ -16 gauge stainless steel panels with hemmed or “U-channel” edge (perforated or non-
perforated), estimated cost is $25,000-$28,000. 

2. Upcharge for pre-bent top section.  $2,000 
3. Upcharge for powder coating to match pier rails.  $3,000.  

 
C. Decorative Chain Link Fencing with Vertical Vinyl Slats: 
The material is zinc galvanized chain-link or vinyl coated fence with vertical galvanized stretcher bars inserted 
in the fabric and assembled in a galvanized framework that can be mounted to the existing railing.  Chain link 
fencing sections could be affixed with bolts, with or without spacers, or stainless steel bands for easy removal 
for maintenance.  Vertical vinyl slats would be installed to mimic the permeability of the existing temporary 
fencing along the pier railing.  From a durability standpoint we would expect that the chain link fence would 
last 8-10 years with proper inspection/maintenance.  It is estimated that the vinyl slats would need to be 
replaced every other year.  A representative example of this product is included in Appendix C. 
 
Estimated material/installation cost for Decorative Chain Link Fence with Vertical Vinyl Slats is $15,000 
 
Material Pro’s Con’s 
Corrugated Metal Wall Panels  Inexpensive 

 Can Come Prefinished 
(24 guage) 

 Medium Durability  

 Damage potential due to thin gauge 
 Periodic refinishing (if painted) (appr. 

2 yrs) 
 Aesthetic Value 

 
Fabricated Stainless Steel Panels  High Durability  

 Aesthetic Value 
 High Cost 
 Periodic refinishing (if painted) (appr. 

2 yrs) 
 

Chain Link Fence w/Vinyl Slats  Relatively Inexpensive 
 Low Cost 

 Low Durability, damage potential due 
to vandalism 

 Routine Maintenance of Chain Link 
 Periodic Slat Replacement 
 Aesthetic Value 

 
 
SUMMARY 
Preliminary project cost summary for the Sand Capture Fencing based on the above described alternatives 
are: 

Description Corrugated Metal 
Panel Stainless Steel Panel Chain Link Fencing 

Pier Railing Extension 
Fabrication/Installation $12,000 $12,000 $12,000 

Sand Fence Panel Fabrication and 
Delivery $9,000 $28,000 $15,000 

Contractor Costs (Mob, Prep, Install 
and Clean-Up) $7,500 $7,500 $7,500 

Engineering/Contracting/Inspection $6,500 $6,500 $6,500 
Total Estimated Project Cost $35,000 $54,000 $41,000 
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Appendix A 
 

Field Survey with Railing Extension 
Sand Capture Panel Layout 
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Appendix B 
 

Pier Railing / Sand Capture Panel Details
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Appendix C 
 

Examples of Sand Capture Panel Material Alternatives  
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