Repairing a rotted Tanzer 16 keelson
One of the biggest problem areas with Tanzer 16 sailboats occurs when water seeps into any of the places that wood core material in the keelson, transom, decks, or floors, through any slightest crack or hole.  Depending on the year of manufacture, the core material between the inner and outer fiberglass hull floor might be plywood, end grain balsa wood, or a closed cell foam that does not absorb moisture and rot.  For all the other places where wood is used, moisture can seep in through any place there’s a hole or crack in the polyester resin and gelcoat from which the boat is made.  Such holes or cracks can occur naturally from flexing of the hull and its parts “just sailing”, or when we drill holes to mount or relocate various fittings and hardware.  Once moisture gets into a piece of wood encased in resin, it has difficulty “escaping”, so just stays there for years, runs along the grain of the wood, and eventually causes rot.  Such rotted cores can be identified by a soft and spongy feeling when pressed on, or by poking with a screwdriver or awl.  For a more thorough explanation of wood rot and how to repair it, I like the information found at www.RotDoctor.com.  For additional information about making repairs with fiberglass and epoxy resins, see http://www.westsystem.com/.
A few years back, as I was rounding the windward mark in a race at Lake Waccamaw, the keelson in #1529 gave way and collapsed.  Since I’d bought the boat new in 1982, I’d made several repairs to cover the plywood where the mast step had worn through the fiberglass, and had eventually cut it out a little and attached a piece of Corian countertop on which to step the mast.  The Corian had made it less susceptible to wear, and easier to slide the mast base fore and aft, but I hadn’t gotten rid of all the moisture and rotten wood when I did that job. Fortunately, when the mast step gave way, the base of the mast just fell off to the side, and didn’t poke a hole through the hull, or break any shrouds, or I’d have had a more serious problem, but it did ruin the rest of my sailing day………… 
To make the repair, I used a die grinder to cut away any of the fiberglass material that wasn’t still pretty solid, and removed all the wood I could get to, leaving a little pocket into which to fit the replacement plywood.  A Dremel tool, Roto-Zip, or something similar will work adequately, but it has to fit into some small places.  Getting the rotted wood out required some small scrapers and chisels.  Once I had the old rotted wood out, I cleaned up the “pocket” with acetone and allowed that to evaporate.

I think I used ¾” exterior plywood, and cut a piece that I could fit into the pocket.  Today I would use Baltic Birch plywood, as it has two more layers of wood, and guarantees no “voids” where knots have been cut out of the wood and plugged back.  I also now thoroughly soak any piece of wood I put into a boat with CPES (Clear Penetrating Epoxy Sealer), to reduce or eliminate any future moisture damage, but I didn’t know about that product then.  I buy mine from The Rot Doctor, but it’s available from some other sources, too.  
Once I installed the plywood into the pocket, I covered it with two or three layers of fiberglass cloth, then a few layers of fiberglass matte, overlapping progressively farther on the surrounding edges until I’d built it all up to a shape very similar to the original, and the repair is as good or better than the original manufacture by Tanzer Industries.

Things I’ve learned (before and since):

· Epoxy resin has many times the holding power and strength of polyester resin which was used to build the boat.  While my personal preference is West Systems epoxy, the folks I’ve talked with that use System Three or MAS epoxies seem quite happy, and I think those may be less expensive.  All three brands are available from one or more stores in my area, like West Marine (no relation to West Systems, but a dealer), Boaters’ World (MAS), or Woodcraft (System Three).  Jamestown Distributors also sells lots of fiberglass and epoxy materials, for bigger jobs.

· If I do this job again, I will mix a slightly thicker batch of resin and coat the inside of the pocket and the outside of the plywood, to make sure there are no air bubbles inside the keelson.
· Cleaning up epoxy is much easier and safter with Rot Doctor’s “Epoxy Cleanup Solvent” than with acetone or any other of the less expensive solvents.  It also smells better.

· A little fiberglass roller – I like the aluminum ones better than the plastic ones, and a 4” one works better for this small job – will make fiberglass matte “lay down” much more smoothly than brushes or spreaders.  It helps to move the resin around to make sure it’s all saturated, and eliminates the air bubbles, also leaving few of the little “splinters” that are otherwise too prevalent once hardened.  I didn’t even sand the installation shown in the photos.

· Epoxy resin is susceptible to deterioration in UV exposure, so a coat or two of paint after the project’s dry is advisable.  The “brown” resin that can be seen where I had to re-glass my seat tanks to the floor (from thin fiberglass, not moisture) had gone just a few years before I had to do it over.
· Using the West System pumps to measure the amount of resin v. hardener makes the job much easier – MAS makes them, too, and I’m not sure about System Three.  

· Until you get really comfortable with your level of expertise using fiberglass and resin, mix only small batches of resin at a time, clean your tools between batches, and use slow hardeners.

· Protect your skin and your lungs while working with fiberglass and resin.  I buy latex gloves in boxes of 100, wear long sleeves and pants, and cheap dust masks when grinding and sanding.

· Use the little disposable “chip brushes” to paint the resin on, and throw them away once a single job is completed.  Use “Rags in a Box” for cleanup – heavier than paper towels, and much nicer than cloth rags.

· Buy the appropriate size of plastic mixing cups when you buy your other supplies, and discard them when you’re done.  Use those also to clean your tools between resin batches.  I’ve had SOLO cups or thin plastic trays (like TV dinners come in) dissolve and let my “stuff” run all over the work surface.  
