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Bulkheads and Your Beach

Bulkheads. Seawalls. Riprap revetments. These are all words that describe man-made structures that contribute to the armoring or hardening of the shorelines of Puget Sound. This issue of the Shore Stewards News looks at these structures and the potential damage they may cause to the beach, along with some of the alternatives being tried in our region. 

Much of our shoreline consists of bluffs, which often erode due to the constant action of waves and storms. Sometimes you will find a large beach in front of the bluff where the high tide never comes close to the bluff's face, due to an accumulation over the centuries of sand, driftwood and vegetation that serve as natural protection against erosion. Most likely, though, the high tides reach the bluff face and cause erosion. This is a natural process that serves to feed our beaches with sand and gravel. If you walk along the beach in front of a bluff that does not have a bulkhead you can look up and see that the gravel and sand on the face of the bluff is the same that you find on the beach. Long term erosion rates are generally quite slow, averaging one foot per decade, though some locations of Puget Sound that experience more dynamic wave action have a higher erosion rate. If this erosion occurred at a constant rate it would not be as much of a concern to property owners, as they could easily gauge the rate at which their property is eroding.  The erosion usually does not occur at a given constant rate, however, and one can experience little erosion of their property until a landslide removes a large piece of their property at one time.  Sometimes these landslides are not caused by erosion from wave action, but due to heavy rains, as happened around the region in the holiday of 1996/97. Information on these can be found at:   http://www.ecy.wa.gov/programs/sea/landslides/about/shallow.html 
When a large slide occurs due to wave action, a property owner may seek to slow this erosion by building a bulkhead. This bulkhead may consist of wood pilings, large boulders stacked to form a wall, or a seawall built of concrete or another hard substance. This is referred to as shoreline hardening, and approximately 30% of Puget Sound's shorelines are hardened by bulkheads or other man-made structures. While this bulkheading may serve to protect the bluff against erosion, the energy of the wave activity may be diverted elsewhere. In some instances this energy is directed towards the bottom of the bulkhead, scooping away sand until the bulkhead begins to lean towards the water. We've all seen leaning bulkheads or seawalls and tried to guess how many years it will take until they fall. More often, though, the wave energy is directed back towards the beach, scouring away the sand and small gravel and leaving larger gravel and sometimes bedrock in place of the once sandy beach. . When several homes or a community have hundreds of feet of bulkhead along the beach, this effect may be more dramatic. The finer sand and gravel may end up being moved from in front of the bulkheads to sites at one or the other end of the bulkheads, due to littoral drift. Next time you are walking along the beach in front of a bulkheaded community, look at the beach composition where the bulkheads end. You may see a change in the  makeup of the beach materials. 

Often wood bulkheads use pilings that are creosoted. Creosoted logs can be toxic to nearby marine organisms; see the November edition of this newsletter for more information on creosote. 

Bulkheading and the Living Beach

The effects of bulkheading and hardened beaches are not restricted to just a simple change in beach characteristics. Important species of forage fish such as surf smelt and sand lance deposit their eggs on the beach and depend on specific compositions of sand and gravel. When these compositions are altered, the beach may no longer be a reliable spawning beach for these forage fish.  See the June 2005 edition of Shore Stewards News for more information on forage fish.

 These beaches may also no longer support eelgrass beds, which are important habitats for forage fish and other marine organisms. Pacific herring, an important forage fish, deposit their eggs on eelgrass blades. Larger fish like salmon depend on healthy eelgrass beds for their survival, as do Dungeness crabs and several other marine species. Over the past century there have been significant reductions in the size and number of eelgrass beds in Puget Sound. 

Soft Shore Alternatives to Bulkheads

As scientists and researchers have come to understand the significance of the effects of shoreline hardening, they have sought out alternatives to bulkheads. Some of these methods are known as soft shore protection.

Jim Johannessen of Coastal Geologic Services, Inc. has been one of the foremost advocates of this approach in the region. In his article Soft Shore Protection as an Alternative to Bulkheads – Projects and Monitoring, Johannessen describes several projects that included different soft shore approaches. On Blakely Island, the community of Driftwood Beach was protected by removing non-native materials and debris from the upper berm and backshore area, importing washed, rounded gravel via barge to offload to the upper beach, and planting native vegetation in the backshore area. This established more realistic beach slopes to an area that had been mined of its original gravel in the past. For further information on this and other projects, go to the link in the bibliography. 

	Johannessen teamed with Elliott Menashe of Greenbelt Consulting to create a soft-shore alternative called the Root Wall.  Menashe describes the root wall in this way: “A root wall will mimic naturally occurring accumulations of marine driftwood, which protect shorelines and prograde beaches...The root wall employs large tree root masses, trunk and root masses, and other large woody debris (LWD) as primary structural components to provide immediate toe protection and bluff stabilization. LWD to be used as structural components exposed to wave attack would be of durable tree species resistant to rot and abrasion... The planting, establishment, and development of trees and shrubs behind the structure are integral to the root wall system’s design. Incorporating planned vegetation elements in the engineering design provides short term and long term erosion control, as well as long term structural and environmental benefits...”   Besides being aesthetically more pleasing, the root wall reduces the reflection of wave energy, minimizing the scouring of the beach in front of the structure.  It also provides better habitat for wildlife and, as Menashe describes, “Encourages rapid naturalization of backshore and lower bluff.”  More information on the root wall approach can be seen by linking to the article in the bibliography. 

There are several other alternative methods of soft shore protection. Please check the bibliography for an extensive list of publications and links. Please know that soft shore protection does not work for all locations. If you are interested in this alternative, first consult with an expert to see if this method of shoreline protection would be advisable for your property. 



	


Future of Soft Shore Protection

Soft shore alternatives are promoted by several agencies and organizations throughout the Puget Sound region. However, as the methods of soft shore protection are relatively new, some are taking a more cautious approach. In 2005, Kathy Taylor, Ph.D. with the Puget Sound Action Team, stated in a paper for the Proceedings of the 14th Biennial Coastal Zone Conference, “Although there is an interest in using soft shore protections and bioengineering in place of bulkheads, there is a lack of monitoring data on these alternatives. So, it is difficult to promote regulatory implementation. There is also a lack of training for geologists, contractors and engineers who consult and propose solutions to shoreline landowners. The site-specific nature of each problem and solution make it difficult to provide standards or specifications for bioengineering solutions.”

There are complications to consider when contemplating the soft shore alternative. Many who have sought out local contractors who are familiar with soft shore alternatives are left with few choices. Contractors who have traditionally installed bulkheads but are seeking information on how to use soft shore methods have few avenues available to obtain this knowledge. Homeowners who have considered soft shore protection as a way to replace their failing bulkhead have found the cost for an individual to be prohibitive, as the engineering costs for such a system are more affordable for a community-shared project. As more communities install soft shore protection and the method becomes more widely known and understood, the number of contractors who know how to install such systems and engineers who can design a proper soft shore system would likely increase.  Until then, you will likely see continued installation of bulkheads and other hardening methods and the resultant problems with such installations. 
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Calendar of Events

Saturday, March 18th, 9:00 am – 3:00 pm: Recycle Your Junk Tires!  Volunteers from WSU Beach Watchers and WSU Waste Wise programs, with help from the Island County Health Department,  will help you get rid of that junk tire problem.  Prices are $2 for each off rim passenger or light truck tires, or $3.75 on rim. Large truck tires are $6.75 off rim, and $15.75 on rim. No tractor, plane, or other very large tires. They should be relatively clean and free from contamination. On Camano, go to the Camano Road Shop on Can Ku Road, behind the CASA Animal Shelter. On Whidbey, location is at the Coupeville Solid Waste Facility, 20018 SR 20, behind the Recycling Facility. For details, contact Janet Hall halljn@wsu.edu, or call her at 678-7974 or 321-5111, ext. 7974. Phone number on Camano: 629-4522, ext 7974. 

Saturday, April 15, 10:00 am – 5 pm: Welcome the Whales Day. Celebrate the spring arrival of resident gray whales at the Langley Waterfront. For more info, contact the Orca Network: (360) 678-3451, or email info@orcanetwork.org 

Saturday, April 22nd, Noon – 6 pm: Camano 101.  Join Shore Stewards, WSU Beach Watchers, WSU Waste Wise, and several other groups at Four Springs Preserve on Camano Island for an afternoon of fun and entertainment in celebration of Earth Day! Groups will give demonstrations in this beautiful new Island County park, with several activities for the public to join in! Additional details to follow. 

To view archived copies of past Shore Stewards Newsletters, go to www.shorestewards.org
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