
~ HOW TO FIND US ~ 

Three Valleys Municipal Water District 
1021 Miramar Avenue 

Claremont, California 91711 
(909) 621-5568 

From downtown LA From San Fernando 
Valley/Ventura Co. From Orange County From San Bernardino & 

Riverside Counties 
San Bernardino Fwy (I-10) east 
to SR-57 interchange.  North 
onto Orange Fwy (SR-57). East 
onto Foothill Fwy (I-210).  Exit 
Base Line Rd.  Turn west (L) 
onto Base Line Road.  
Immediately turn north (R) onto 
Padua Ave.   Continue on 
Padua Ave for about ½ mile.  
Turn east (R) onto Miramar Ave, 
private road, then left at iron 
gate. 

Ventura Fwy (SR-134) east, 
continue on Foothill Fwy (I-210).  
Exit Base Line Rd.  Turn west 
(L) onto Base Line Road.  
Immediately turn north (R) onto 
Padua Ave.   Continue on 
Padua Ave for about ½ mile.  
Turn east (R) onto Miramar Ave, 
private road, then left at iron 
gate. 

Orange Fwy (SR-57) north.  
East onto Foothill Fwy (I-210).  
Exit Base Line Rd.  Turn west 
(L) onto Base Line Road.  
Immediately turn north (R) onto 
Padua Ave.   Continue on 
Padua Ave for about ½ mile.  
Turn east (R) onto Miramar Ave, 
private road, then left at iron 
gate. 

Foothill Fwy (I-210) west.  Exit 
Base Line Rd.  Turn west (R) 
onto Baseline Road.  
Immediately turn north (R) onto 
Padua Ave.  Continue on Padua 
Ave for about ½ mile.  Turn east 
(R) onto Miramar Ave, private 
road, then left at iron gate. 

LA County 
Thomas Guide
Page 571-F6 
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BOAT BUILDING WORKSHOP 
ASSEMBLY INSTRUCTIONS 

Items needed—Teachers can bring their own tools. If no tools, there are a limited amount of 

toolboxes available from MWD for loan 

 A sharp hand plane, approximately 6 inches long

 16’ or longer measuring tape

 4 or more smooth faces hammers

 Cordless drill/driver, extra battery and charger

 #8 counter sink, Stanley STC-1894 or equal

 Yard stick

 8 spring or adjustable clamps with an opening of at least 2”

 One 50 foot extension cord

 Electric drill motor with a ¼” or 3/8” chuck

 12” plastic or metal speed square

 Small hand saw, 12 pt teeth or finer

 Padding and ropes for transportation of finished hull on your vehicle

 MWD would prefer electric sanding equipment not be used—could lead to errors and removal

of too much wood.

MWD will provide— 

 Boat Hull Kit

 Boat building directions

 Sawhorses

 Epoxy and resin

 Paintbrushes for applying epoxy

 Epoxy cups

 Nails, screws and router

 Paper towels

 Rubber gloves

 Sand paper
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BOAT TERMS 
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BOAT BUILDING INSTRUCTIONS 
Please read and follow the instructions when assembling and finishing your hull. 
Rule 4.2.3 state the boat must be used as built at the boat-building workshop and must conform to the assembly instructions; 

exception being the bow of the boat may be rounded and filled so the stem and two sides are even. The fill may not extend 

the length of boat. It can only be used to even the sides and stem. You may round the top edge of the bulkhead where it 

meets the boat side, you may not curt the bulkhead down. Gunwales may be rounded slightly. 

Step 1: Attaching the Bow Stem to the Left Side of the Hull 

In this step you will need the blue stem piece (bow stem), and the left side of the hull. There is 
a blue line on the outside of the plywood. To hold the stem in place to drill pilot holes, you 
must first drill 2 positioning screws using the #8 pilot drill. Hold the stem against the left side of 
the hull (see figure #1), and make sure the front edge of the plywood is flush with the point of 
the stem. Put your eye protection on and drive 2 positioning drywall screws (black screws) ¾” 
to position the stem and hold it steady. There is no need to drive the screw head flush with the 
wood, but make sure the pieces are a good fit. Remember you always want to drill through 
thinner wood into thicker wood; therefore, you must drill through the side into the stem. Once 
the positioning screws are in place, begin drilling the pilot holes. Starting ¾” from the bottom 
edge, drill a pilot hole every two inches, along the blue centerline. The last two screws should 
be spaced so the topmost screw is about ¾” from the top edge. 

With a pencil, draw an epoxy line, (See figure #2) Remove positioning screws and sand the sides 
that will be touching to make sure you have a smooth joint. Remove any excess sawdust. Put 
your gloves on and mix one pump of epoxy and one pump of hardener in a cup. Mix it well. 
Apply epoxy with a brush to the left side of the stem, and on the plywood between the edge 
and the epoxy line. Place stem onto the plywood and reinsert positioning screws and this time 
they must be flush with the wood. Drive drywall screws in all holes and make sure the heads 
are flush with the wood. Repeat the same steps with the stern stem. The centerline on the 
stern end is black. Make sure to wipe any excess epoxy with a paper towel. 

**The marking on 

the stem must not 

be disturbed or 

painted over. 
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Step #2: Attaching the Bulkhead to the Left Side of Hull 

Place left side of hull on two sawhorses so the outside is facing up. The plywood side of the 
bulkhead must be facing the bow. Place the bulkhead under the left side of the hull, and align 
with pre-marked pencil lines on the inside. The bottom of the bulkhead is flush with the sides. 
The bulkhead will protrude about a ½ inch on top. Wearing eye protection, drill 2 pilot holes for 
positioning screws. Insert drywall screws. Drill additional pilot holes for drywall screws along 
the red line on the outside, to go into the bulkhead. Drill them 2” apart but avoid the notch for 
the chine in the lower corner of the bulkhead. Remove the 2 positioning screws and sand the 
joining sides. Remove excess sawdust. Epoxy joining pieces and re-insert the 2 positioning 
screws. Drive drywall screws into all holes and make sure the heads are flush with the wood. 
(See figure #3) Remember to wipe away excess epoxy with a paper towel. 

**The marking on 

the bulkhead 

must not be 

disturbed or 

painted over.
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Step #3: Attaching the Bulkhead to the Right Side of the Hull 

Place the left side of the hull flat on the ground under the sawhorses with the bulkhead 
standing up perpendicular to it. Lay the right side (outside up) over the bulkhead, and rest it on 
the sawhorses. Blue ends of the hull should be together. Line up the bulkhead with the pre-
marked lines on the inside. Repeat the steps used for attaching the left side.  



Boat Building - Assembly Instructions Pg. 6 of 14 

Step #4: Attaching Right Side of Hull to Both Stems 

Place hull on sawhorses. (See figure #4) It may be easier to have the hull upside down. There 
are two advantages. First, it is most important that the sides line up for ease of fitting the 
bottom. Second, as the bow stem angle is close to 45 degrees, it is easier to install the screws. 
Line up the right side flush with the stem piece and left side and drill 2 positioning screws. Drill 
the pilot holes on the blue centerline, as in Step 1. Draw the epoxy line, and then remove the 2 
positioning screws. Sand joining sides, remove sawdust and apply epoxy. Join sides and reinsert 
positioning screws, and this time they must be flush with the wood. Drive drywall screws in all 
holes and make sure the heads are flush with the wood. Repeat same steps for the stern stem. 
(See figure #5) 

Using your handsaw, remove the excess material off the bow stem and stern stem, top and 
bottom.  
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Step #5:  Measuring for Exact Length of Chines 
(Chines are routed on the inside exposed edge only)

Complete both Steps 5 & 6 for left side, before you start the right side. 

Turn boat upside down on sawhorses. (See figure #6) For this step at least three people are 
needed. Start with the left chine, and place blue end of chine (bow end) against blue stem 
(bow stem) and press chine along inside of the left side of the hull. Fit chine into the notch of 
the bulkhead and hold firmly against the left side of the hull. Using the red screw line on the 
outside of the hull, one person needs to mark the chine at the red line.  (See figure #7) Remove 
chine.  

Remove the bow end and repeat for the stern end. The same person needs to mark the chine 
where it meets the red screw line on the outside of the hull. (See figure #8) 

Remove chine and measure between marks. This will be the amount that must be cut from the 
STERN end to make your chine fit perfectly. (See figure #9) Take the chine to the mitre saw 
operator for cutting. Check the fit! 
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Step #6: Attaching the Chines to the Hull 

Once the excess length is taken off your chine, place the chine back in the hull. Start with one 
end of the chine down in the hull and then place the other end against the stern and work it in 
slowly; it should be snug. Mark the black pre-marked line on the outside of the hull every 2 
inches. These will be markings for your pilot holes.  

Using the clamps, place chine in the exact position. (See figure #10) Place clamps approximately 
12” apart. Inside edge of chine should be flush with inside edge of plywood side. The outside 
edge of the chine is about ¼” higher than the plywood. (excess will be removed later.) 
Beginning in the center and working to the ends, drill the pilot holes.  

Draw epoxy lines, and then remove chine. Sand joining sides, remove sawdust apply epoxy. Re-
insert chine, reposition clamps, and then, starting from the center wand working to the ends, 
drive in the #8 screws. 

Return to Step 5 for right side chine. 
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Step #7: Attaching Gunwales to the Sides 
(Gunwales are routed on both exposed edges) 

Turn hull right side up and place on sawhorses. First, along the green line inside the hull, make 
a mark every 3 inches. These will be the marks for the pilot holes. Then, starting with the left 
side, take one gunwale and clamp it along the outside top edge of the hull. (See figure #12) 
Starting in the center, drill pilot holes from inside the hull into the gunwale and then draw the 
epoxy line on the outside of the hull. (See figure #13) Remove clamps. Sand joining sides, and 
remove sawdust. Apply epoxy to the joining sides and re-clamp the gunwale to the left side of 
the hull. Starting in the center, drive in #8 screws in all holes. Cut off the excess from the ends 
of the gunwales. See figure at bottom of the page. Repeat for the right side. 

Step #7b

Drill and install one 1 ½” drywall screws in each 
side of each end before removing clamp. (total 
of 4 screws used) 

Using your handsaw, remove the excess material from the 
end of the gunwales.  
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Step #8: Flattening the Bottom of the Hull 

The bottom edge of the chine has been cut on an angle, to start the process of making the bottom flat, 

from side to side. Begin by removing as much material as necessary with the hand plane. Be careful to 

not take too much material off the bottom when planing. After all planing is completed, take a 2x4 

wrapped in sand paper, place is across the bottom, and sand. Make sure to sand sides flat and evenly. 

Sides must be flat and level for the bottom to sit correctly. Flush the bottom of the bulkhead with the 

chines as well. (See figure #11) 
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Step #9: Positioning and Attaching the Bottom 

Turn hull upside down as shown below. One team member should sit under the boat, and guide the 

bottom into place using pencil lines on the inside of the bottom as guides to line it up with the bulkhead. 

Position the bottom very carefully over the hull; there is very little extra material on either side. Make 

sure to center the bottom piece side to side. Check that the center of the bow and stern stems are close 

to the centerline. Drive in a nail partway through the plywood and into the stems at each end for guide 

nails so you can repeat this position later when you fasten it permanently.  

(See figure #14 and #15 for the following steps.)  Trace around both the outside and inside for the epoxy 

lines. Using a jig, make a pencil line around the entire bottom. Then, make a mark every 2 inches around 

the pencil line you just drew.  

Remove guide nails and bottom. Epoxy the joining surfaces. It is our suggestion that you make four 

separate cups with one pump of epoxy and one pump of hardener in each and have four team members 

applying epoxy at the same time. Only put the epoxy between those epoxy lines you traced on the 

bottom piece and on the bottom of the bulkhead. (See figure #16) 

Place bottom back in place using guide nails to line it up. Drive in guide nails completely. 
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Step #9: (Continued) 

Starting with the bulkhead, work from the center out to the edges and hammer in nails every 2 

inches on the red lines on the bottom. After the bulkhead is nailed, drive a nail into the chine, 

every 2 inches, starting from the bulkhead. Remember to start in the middle and work toward 

the bow and stern ends. (See figure #17) We will route the excess material off the bottom piece 

for you with a router. (See figure #18) 
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Step #10: Finish Work to be Completed at your School 

All finish work can be done after you return the hull to your school. 

Your team will want to clean up all detail in the hull. Using the hand plane, get all lines of the 

hull as straight as you can. Typically, sanding and especially a power sander will not get the lines 

straight. Again, as we mentioned in Step #7, you must make sure all planing is completed 

before any member of the team begins sanding. 

After planing is completed, sanding can be started. The 2015 hull markings on the bulkhead 

and stems must remain visible. Do not paint over them, or sand them away! 

It would be best if the entire boat were sanded by hand, such as the gunwales, bulkhead, and 

the chines. After shaping, you will want to do the smoothing by hand. If you tear a piece of 

sandpaper lengthwise and then fold it again into three equal pieces, it is a convenient size for 

small detail work like rounding corners. When your team is finished sanding, you should be able 

to run your hand across the hull in any direction and it should feel smooth. 

The hull is fabricated out of a single sheet of 3/8” thick marine plywood and each 16’ long sheet 

originally had one or two joints in it. Once the hull is fully assembled, the plywood is well 

supported by the chines and gunwales but it is important to remember it is only 3/8” thick 

material. The first step in strengthening is to coat it with epoxy. The first coat should be spread 

with a 4” wide Joint Knife, sometimes known as a putty knife. An inexpensive plastic one is 

highly desirable, as dry epoxy does not stick to it. Mix the epoxy in relatively small batches; 

pour on to one surface at a time and spread, minimizing any excess. Then, with a 1” disposable 

brush coat all corners and smaller parts such as chines, gunwales and stems. Avoid puddling. 

Allow to set up 24 hours if possible. Sand lightly between coats to remove high spots. A sanding 

block needs to be used on large flat areas. It should not be used where the epoxy was applied 

with a brush. Those must be done by hand with a “pad” of sandpaper. Take care not to sand 

through this coat. A second coat of epoxy should be applied. The smoothness of the final finish 

is dependent on the sanding between coats. A different technique is used for applying the 

second coat. A foam roller should be used: 3” or 4” is suggested. As with the first coat, use a 

brush in corners and for the chines and stems, etc. Cut a 9” short nap paint roller, which is 

designed for epoxy, in half with a saw. (You will now have two pieces, each 4 ½” long. These 

need to be cut lengthwise to make four curved “pads.”) After the fresh epoxy is applied, 

smooth immediately with a pad. If the wood is left natural, a protective UV blocking finish, such 
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as varnish, should be added, as epoxy is sensitive to UV. Again, sand between coats whether 

the final finish is varnish or paint. 

Since there is only one frame in the boat, the bottom of the bulkhead has been doubled so that 

the bottom can be secured to over 1 1/2” of material. This is sufficient to carry the weight of 

the skipper and of the batteries. The 3/8” thick material will not be sufficient to carry the load 

of the motor, motor mount and drive shaft. Some provision will have to be made to reinforce 

this area of the bottom. Commonly, there will be a bottom “plate” to the motor mount that will 

spread the load. 

The last mount that will be very dependent on hull strength will be the mounting for the 

rudder. Experience has shown that the forces on rudders are often grossly underestimated. This 

subject is addressed in the section on steering but that does not get into the associated hull 

strength issues. 


