HEAD AND HOLDING TANK SYSTEM DESIGN AND INSTALLATION 

After considering how to replace a non-operating LectraSan unit and the also a non-operating electric head, and considering the moves many municipalities are making toward “zero discharge” I concluded ”Phoenix” needed a complete new head and holding tank system. Here is what I came up with. 

What did I want the system to do? Naturally, be a place that I could hold head waste until I could either dump it legally overboard, or have it pumped out somewhere. How big did I want the holding tank to be? I suppose “the bigger the better” applies here, if space is not an issue. I suggest if possible you buy the major components and make some type of mockup before you spec out the tank, since the layout takes more space than you think it will! Believe me when I say this! Discharge pump.. electric or manual? Head.. electric or manual? What materials to use (especially for the flex hose?).

I read several articles on holding tank and system design, and I learned that the holding tank vent is a primary key to odor control. The best summary of all things head related is here in this article.. http://www.marine-surveyor.com/newsletters/9910.html. While I did read other articles, this one was the best I found, and I suggest reading it well before you start designing your system. If you are like me you will probably want to read parts of it several times.

I believe on a boat simple is better. So, I opted for a manual head. I was on the verge of buying an electric head with a built-in macerator pump, when my surveyor advised me against it. He said that unless you exercise a macerator pumps regularly, and take good care of them, they have a habit of having the rotating parts fetch up and the pump dies. I do not want to be removing a pump in my head anytime soon! So, I went manual (which was coincidentally, cheaper). 

For the tank I went with rotationally molded polyethylene. Be sure to get 3/8” walls.. you can get thinner, but why? Indestructable, relatively inexpensive, and lots of standard sizes and shapes are available. Plus.. you can buy fittings for these tanks and install them yourself if you need one and you did not have the manufacturer install it. I bought my tank from Ronco.. good people to work with, and reasonable prices. I believe all Ronco’s tanks are 3/8” wall. I looked at several mfgrs web sites and concluded (and Ronco eventually agreed) that some other mfgrs really don’t build the tanks they sell, they buy them from Ronco and resell them to you. This shows up in delivery times for them being longer. Have all your fittings enter the tank from the top, and have only one drain plug installed at the bottom of the tank, and pray you never need to use it. For the discharge lines use dip legs entering the top. After I had Ronco install two of these and I saw how they built them I realized I could have made my own from standard pipe and PVC fittings. With the lines all entering and exiting from the top, you can remove pieces of the piping without having the tank’s contents run out. The bottom drain fitting is truly a last resort! I used only 1½” pipe, hose, and tank connections. My vent is also 1½”. From the article above.. small is not good for the vent.. the larger the better.

For piping I used a mix of standard 1½” PVC Sched. 40 pipe (from Home Depot or Lowes), and 1½” white odor free hose (from West Marine). I used lots of hose-to-pipe adapter fittings, and tons of hose clamps. The PVC is 100% odor free, and the hose lengths are relatively short, but they still allow for easy installation and flex enough that the PVC is not overstressed. I used several PVC threaded unions so I can easily remove sections of the piping in case of a blockage somewhere.  I built my complete system so I can remove all the piping from the head to the tank and from the tank out without having to either drain the tank or cut any of the piping. Easy to remove and replace, easy to unblock, but not so easy to install, since more fittings means more space used, and you will probably find you will use more space than you first thought you would. Allow lots of extra room! You will thank me for this! 

I wanted the following capabilities for my system.. 

1 – To pump the head directly overboard, bypassing the tank, with the shortest pipe run possible.

2 – To go from pumping overboard to pumping to the tank simply by changing the position of one or two valves. 

3 – To be able to empty the tank at sea by an electric pump (I did not want to have to sit in the bilge pumping holding tank contents for half an hour with a manual pump!)

4 – To be able to have the tank sucked dry by a pumpout station or boat without having to reset any valves. (I know in some harbors the pumpout boat will come while you are not aboard and empty  your tank for you, so the system has to be able to be emptied with you not being there to set valves up.)

5 – At first I wanted to use the diaphragm pump as a backup bilge pimp, (I believe all pumps on a boat should be able to function as bilge pumps if possible), but I gave this idea up when I ran out of space to locate another bypass valve.

6 – I wanted all piping and valves to be accessible from one location in the bilge, not in several locations, so transitions from one discharge mode to another could be done quickly.

I designed a system that met all my criteria schematically.. here it is…


[image: image1.wmf]Head / Holding Tank Schematic

Tank

vent

Deck pumpout

      fitting

Valve #1

Valve #2

Head

Holding Tank

   with two 

   dip legs

Rev 8 (as built)

Diaphragm

   Pump

(Per CG Regs... Keep this 

valve locked closed except

when emptying the tank or 

having the head discharge 

directly overboard at sea.)

Water level

For Bertram 33 FBC

Frank Bryson

1983 Bertram 33 FBC "Phoenix"

All flex hose and PVC pipe and 

fittings are 1 1/2" diameter, including 

the hose to the tank vent.


Three way Valve #1 diverts the flow from the head to either Valve #2 and overboard or to the tank. 

Three way Valve #2 selects where the overboard discharge comes from.. directly from the head or from the tank.

You will note there is no inline piping vent anywhere.. with the tank top being above the water line there is no need for one.. the vented tank is actually the inline vent. The head is also above the water line.

The discharge pump is the simplest I could find.. an electric diaphragm pump. No rotating seals to leak, and no shafts to bind. Just an up and down diaphragm and two replaceable “duck bill” check valves. I have a manual switch for it mounted next to it on top of the tank. I can disassemble it if necessary in place, or I can remove a couple of hose clamps and remove it from the boat for disassembly in another place.

The holding tank is a Ronco standard size, (23 gallons), with all 1½” fittings installed to my specs. If I had it to do over I would have left more space between fittings because they are a little close together. Also, be aware that the poly tank top is not perfectly flat, and it flexes a little, so you need more room between fittings than you would if they all exited the tank straight and perpendicular. I added a 6” inspection port. This is just a simple plastic deck fitting Ronco buys and installs.. you can install your own if you want to wait and see where you really want it after you lay out the piping. BTW: I know of a boat where they were at sea for several days.. and the boat started to smell bad! They found someone had moved the diverter valve so when they thought they were pumping the head overboard they were actually pumping it into the holding tank. The tank filled, and when the stuff tried to exit the tank via the dinky ½” vent line, it plugged (another reason for a 1½ ” vent!). With continued use the pressure of the head pumping into the sealed holding tank popped the inspection port off the top of the tank, and for a day they were pumping the tank contents into the bilge whenever they used the head! Here is the design of my holding tank… 
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And finally, here is a picture of my installation.. it is under the port floor directly aft of the head in my B33 FBC…
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The black arrows show the direction of flow.. and you can see the piece of blue masking tape which is at the water level. I did not show the block valve from the head on my schematic. I might not really need it, but I felt it made sense to have some way to separate the head from everything else if something had to be replaced. The grey pipe union allows me to remove everything in the bilge without disturbing the head.

I hope all this is useful to anyone faced with a rebuild of their boat’s “waste disposal system”. I never expected such a supposedly simple system could get so complicated, but considering the problems you will have if it does not work properly and needs to be modified or even disassembled later.. it is well worth it to put the time and effort into the design and layout early, before you make any mistakes.
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Actually, the tank is slightly tilted so this is the lowest point, just below the dip tube ends (for maximum removal).
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