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By any measure, the 40 liter capacity of the sewage holding tank provided with the 2000 Sun 
Odyssey 40 is grossly inadequate, especially for sailors on inland waters and those who do not 
venture sufficiently far offshore to empty the tank at short intervals.  Its small size encourages 
ignorance of environmental regulations rather than fostering respect for them.  And so I set out 
to increase the tank’s size significantly, and thereby facilitate “domestic tranquility” aboard. 
 
Available Space 
 
The existing tank does not use the available space volume well.  That said, there are numerous 
considerations in tank insertion, support, and connection that prevent the entire available 
volume from being used.  An obvious constraint on the tank is the size of the access hatch.  Less 
visible constraints are the placement of the tank’s vent and  deck ports, shown below. 
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Tank Planning and Sizing 
 
When this project began, I scanned the catalogs and product listings of many different 
manufacturers of boat and recreational vehicle holding tanks, but found none suitable.  The 
project quickly morphed from obtaining an off-the-shelf tank to designing a custom tank. 
 
The access hatch imposes the primary limitation on tank width and height.  However, the 
inward taper of the hull also imposes a limit on height, which can be visualized via the bulkhead 
picture above.  So, while it is possible to place a taller, off-the-shelf rectangular tank in the 
available space, the volume gained is not sufficient, approximately 30%.  The wall tapering from 
the head’s doorway to the aft cabin’s doorway limits the tilting of the tank while inserting it 
through the hatch into the available space.  These limitations were discovered by 
measurement, drawings, visualization, and also problems inserting/fitting tank mock-ups.  
 
I constructed several mock-ups of candidate tank shapes and dimensions during the planning 
process.  My objective was to maximize the tank’s size while being able to place, secure, and 
connect it with minimal contortions, overstretched body parts, and torn skin.  The first mock-up 
was constructed of 15 cm foam insulation held together with nails, which didn’t stay together 
very well.  The next mock-ups were glued together, which made their dimensions difficult to 
modify, but provided a more stable item for fitting and measuring.  The mock-up proved useful 
not only for determining possible tank size, but also for placing and dimensioning the support 
shelf.  The following photos illustrate one mock-up constructed and experimental insertion. 
 

   
 Tank Mock-Up     Fitting Mock-Up 

 
The final dimensions are indicated on the drawing found at the end of this document.  If using 
metric dimensions, a 69 cm height and 31 cm bottom depth are recommended, rather than the 
numbers shown, the latter converted automatically by the CAD software. 
  



Materials, Construction, and Sourcing 
 
There are several options for tank construction – welding of stainless steel or aluminum, 
rotational molding of polyethylene, and welding of polyethylene panels.  There are significant 
corrosion issues with stainless steel and aluminum, not to mention the difficulty in ascertaining 
the degree of tank fill when the tank body is not translucent.  The issue with rotational molding 
is the tooling cost – typically around USD $3,000 – not practical for a one-off tank.  The issue 
with tanks fabricated from plastic panels is the quality of the seams/welds.  I chose the 
fabricated plastic tank option and have had no issues with our tank, over its first year of service.   
 
There are a number of plastic fabricators, some of whom specialize in tanks for boat and 
recreational vehicle use.  I solicited several bids, ultimately giving my order to Dura-Weld, 
located in Lake Worth Florida.  Gareth is a knowledgeable and helpful fellow who builds a good 
tank at a fair price, but don’t count on his delivery predictions.  Here are some pictures of my 
finished tank, which was fabricated from 10 cm polyethylene panels. 
 

   
 
The tank is supported by a shelf underneath and the hull rib underneath its point of outward 
extension 
 
Ports 
 
The suction (pump-out) port placement is dictated by the position of the tank, in its final resting 
place, relative to the deck port which must connect straight down into the tank, as there is no 
room for an “S” bend in the hose between the deck port and the tank port.  For my tank, I 
chose to use a Dometic SeaLand suction foot and port, which are connected by ordinary PVC 
tubing.  I obtained this kit and sent it to Dura-Weld.  Though the SeaLand kit comes with a 
straight tube, Dura-Weld custom-configured the tube, per my instructions, to jog over within 
the tank through the use of ordinary PVC 30-degree elbows.  This allows the tank port to align 
with the deck port, while ensuring that the pump-out tube extends to the bottom of the lower 
section of the tank.  As can be seen in the following picture, the suction tube foot is welded to 



the bottom of the tank and the elbows allow the tube to be secured to the side of the lower 
portion of the tank. 

 
 

The inlet port was placed toward the front and right-hand side of the tank in order to facilitate 
the bend radius required for the Raritan hose that I acquired for the run from the toilet.  I 
affixed Forespar Marelon 90-degree elbows with hose barbs to the inlet and also the vent port, 
with a Marelon 1½” NPT straight tail pipe threaded into the suction port. 
 
The hose connecting the original tank to its deck fill is approximately 50 mm in diameter, which 
is incompatible with the Dometic Sea-Land suction pipe kit.  I replaced the deck port with a a 
new 1½” NPT one from Forespar.  However, the Forespar inside threads are non-standard and 
will not mate with the suction hose collars most marina pump-out stations have.  We obtained 
two Forespar collars (one a spare) so that we need not rely on marinas to have a rubber boot 
that will fit the Forespar port.  However, were I to do this project again, I would likely seek a 
deck port with standard threads to mate with typical suction collars. 
 
Lastly on this subject, this tank has no overboard drain.  Voyageur is a Great Lakes boat and we 
expect to keep her for many years.  Overboard discharge of holding tanks is prohibited by US 
and Canadian laws.  So that there is never any doubt as to our inability to discharge overboard, 
should either Coast Guard inspect our vessel, there is no such connection to the tank.  Those 
who cruise far enough to sea to meet discharge restrictions will want a drain port in the bottom 
of the tank and a macerator pump between that port and the through-hull discharge. 



Tank Support 
 
This proved to be one of the more interesting and lengthy parts of this project.  The existing 
tank is hung from a bulkhead by two screws, a situation not only difficult with the new tank but 
ill-advised for a plastic vessel with twice the capacity and, therefore, weight.  While one of the 
hull’s ribs can provide support for the outer part of the upper section of the tank, that is 
insufficient to carry all of the tank’s weight.   
 
A shelf was constructed to support the tank bottom.  It is attached to wooden rails which are, in 
turn, attached to the bulkhead and the head’s liner.  A foot is attached to the lower hull rib to 
provide support to the forward edge of the shelf.  The outer edge lies against the hull, beveled 
to align with the hull’s shape as closely as possible.  The outer edge was sealed to the hull with 
3M 4200 sealant. 
 
The shelf’s dimensions are approximately 14” [35 cm] fore-to-aft (along the head liner), 13½” 
[34.5 cm] deep at the aft end, 143/8” [36.5] cm deep at the forward end, and with a 20° bevel 
on the outboard edge.  As with any custom installation, some adjustment of dimensions “to fit” 
is needed and it may be necessary to cut more than one candidate shelf before an acceptably 
tight fit is achieved. 
 
The first step is to fabricate and install the foot that supports the forward edge of the shelf.  
This is an inverted Tee shape, with the bottom horizontal wood piece dimensioned 2½” [6 cm] 
square and the vertical piece dimensioned 2½” [6 cm] wide by 53/4” [14.6 cm] high, both pieces 
2 cm thick.  The vertical piece is first attached to the horizontal bottom piece using a stainless 
steel wood screw and wood glue.  This wooden Tee was then primed with epoxy primer paint.  
Next, after the paint dries, that assembly was attached to the hull’s rib, using 3M 4200 sealant 
and stainless-steel wood screws.  The following pictures clearly show the concept: 
 

    
 



The wooden rail that aligned the bottom of the old tank, along the bulkhead, can be relocated 
and used to support the new shelf along the bulkhead.  A similar rail was cut, epoxy primed, 
and placed below the hatch. 

     
 Support Rails & Foot         Shelf in Place, w/Strap Rings 
 

The tank is held in place by nylon webbed straps over the top and around the side.  The ends of 
these straps are attached to stainless D-rings placed as shown on the shelf picture above and 
the bulkhead picture below.  The suction port hose provides another vertical constraint. 
 

  
 Bulkhead Strap Rings    Tank Strapped in Place 

 



You can see in the pictures wooden rails on the bulkhead at the top of the tank and on the 
outer edge of the support shelf.  These are approximately ¾” [2 cm] square.  The tank would be 
held in place better, were these extended 1¼” [3 cm] beyond the surface. 
 
Lastly, if you look closely at the upper hull rib in the bulkhead picture on the first page, just 
above the bilge hose and wire duct, you should see bare plywood along its edge, approaching 
the bulkhead.  I sanded down the rib approximately 3/8” [1 cm] while fitting a candidate 
rectangular tank mock-up, to make this surface perpendicular to the bulkhead.  This allowed 
the permanent tank’s bottom section to be expanded slightly and provides an overall better fit.  
The rib was painted with several coats of epoxy primer before the tank was placed. 
 
Hose Connections 
 
The vent port elbow was installed in the tank before the tank was placed, but the suction port 
tailpipe and intake port elbow had to be inserted after placement because of dimensional 
restrictions going though the hatch.  Teflon thread tape was not necessary. 
 

 
 
The deck port must be removed to attach the connecting hose to the suction port tailpipe.  If 
you are going to maintain the 1½” dimension of the suction port through the hose, the deck 
port must be replaced.  Temporarily place the new deck port, without sealant, to facilitate 
measurement of the length of hose required for the connection.  Then cut the hose to fit and 
attach it to the deck port.  Unfotunately (and if my memory is correct), you can’t attach the 
hose clamps above the deck level, as they will not fit through the deck hole.  So one person will 
drop the hose and deck port into place from above while another puts the hose clamps around 
the hose before the hose is pushed onto the suction port tail pipe.  Of course, liberal amounts 
of 3M 4200 sealant should be used around the deck port body to ensure a complete seal of the 
deck.  The excess sealant is readily removed with a thick paper towel soaked in acetone.  With 
the deck port screwed snug, the hose clamps can be positioned and tightened. 



 
Fill Level 
 
The tank is not of uniform cross-section and, therefore, the percentage of capacity is not a 
linear function of the tank height.  The following table (calculated) provides the distances from 
the tank bottom (shelf) to points of various fill percentages: 
 

 
Height from Shelf 

Volume Centimeters Inches 
10% 8.5 3.3 
20% 17.0 6.7 
30% 25.4 10.0 
40% 33.4 13.1 
50% 39.5 15.6 
60% 45.5 17.9 
70% 51.3 20.2 
80% 56.9 22.4 
90% 62.4 24.6 

 
The new tank’s capacity is approximately 20 gallons [75 liters], a vast improvement from the 40 
liter capacity of the factory-installed tank. 
 

   
 




