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I converted my 2 freshwater aquarium setups to salt water (marine) about 2 years ago.  I did not find 

any specific instructions for a configuration that would work well.  I came up with the two that I am 

describing here by researching and some trial and error.  They seem to work well – my fish are still alive. 

I have a small tank (20 gallons) that I also use as a quarantine tank for new fish.  Also, I have a main 

(medium, 125 gallons) tank.  I used the same tanks, tops, cabinets and lights for the saltwater setups, 

but just about everything else is new.  I will include some possible selections for tanks, tops, cabinets, 

and lights, but can’t guarantee that they will be good or compatible.   I will point out the areas to check 

out to make sure they will work.  I am also listing some items that are useful, but may not be necessary. 

Costs are either what I found currently or what I paid.  Prices have gone up some, in general.  You can 

often find items on sale for quite a bit less.  Buying a complete used setup is probably the most cost 

effective, if you can find one for sale that you like.  This description assumes you are putting one 

together yourself using all or mostly new items.  You could hire a company to build a custom setup, but 

that would cost more.  In terms of cost summary, the small tank costs about $900 plus the fish and 

“nice-to-have” items.  The medium tank costs about $2900 plus the fish and main lights.  The lights you 

use depend on what animals you keep.  For fish only with live rock (FOWLR) a lower cost/intensity light 

can be used than for a reef aquarium with live coral.  Food is not very expensive, except the shipping for 

frozen food.  I spend about $50-75 on food every 6-12 months.  The cost of the salt to make 

replacement water is the largest recurring cost once everything is set up.  A 200-gallon box of salt will 

last about 3-4 months if you do the recommended water changes and costs about $40.  The lower you 

can keep the nitrate levels in the tank without water changes, the less often you will need to do water 

changes. 

Fish food does not cost as much as I was expecting, except for cost of shipping frozen food.  I thought 

the fish might only like frozen food.  However, most of my fish like the Ocean Nutrition Formula 1 pellets 

as well as the frozen food.  I buy a lot of food at once (6 – 12-month supply) so that the shipping cost is 

not greater than the cost of the food.  That means a freezer with room to store the frozen food must be 

available.  I also make my own frozen food by buying live mussels (2 lbs.), removing the shells, mixing 

them with Selcon, and freezing in a Ziploc bag.  This is the favorite food of most of my fish.  The 

Copperband Butterflyfish loves it and will only eat it or spirulina brine shrimp.  Spirulina brine shrimp is 

the only single frozen food all my fish will eat. 

There are alternatives to the specific listed items in most cases, but the items listed are the ones I use or 

found that seemed reasonable (in the case of tanks, tops, cabinets, and lights).  It might be difficult to 

find a reasonable-cost cabinet with a design that fits a large sump in it.  It appears possible to build one 

yourself, there are several plans for cabinet designs on the internet.  



1. Small Tank – This is the smallest I would recommend for most marine fish.  Small is necessary 

and good for a quarantine tank. 

 

 

  



2. The ‘medium’ size tank is a good size for a saltwater aquarium, in my opinion.  Bigger is better, 

but also more expensive and more work.  The amount and cost of water you must regularly 

change is proportional to the tank size and number/size of fish. 

 

Some light options for the main tank are shown below.  Most of these would work for a reef tank.  Note 

that in some cases, multiple units would be needed to cover the entire 6 ft. long aquarium.  I 

recommend using a design that allows part of the tank to be less bright to accommodate species that 

don’t like as much light.  They generally can be hung from above or mounted on special mounts (that 

may or may not be included).  I have not upgraded yet – I have been waiting for the prices to come 

down more.  I still use fluorescent and compact fluorescent light fixtures. 

LED Light Fixture Options 

 

 

 

 

 

 

 

 

 

 

 

 

 



Medium Tank Components

 



 

The cost for the bare glass aquarium tanks seems high to me.  I recall seeing them on sale for a few 

dollars a gallon.  The external overflow box can be avoided if you get an acrylic tank (or cuttable glass) 

that can be cut so the overflow output goes through the bottom of the tank (may take up more space 

inside the tank).  Acrylic scratches easier than glass. 

General Design Description and Considerations 

Filtration. Both the small and medium configurations use the same basic approach to filtration, a sump 

with filter socks, refugium, and a protein skimmer.  This is probably overkill for the 20-gallon aquarium, 

but I tried some other filter types and they were not working well enough.  I also wanted both of my 

tanks to have the same basic setup.  The goal is to eliminate as many places decaying debris that decays 

can accumulate and to remove debris quickly.  The biological filtration is accomplished by having high 

water flow over the rocks in both the main aquarium and the sump refugium.  The rocks become the 

filter media for the needed bacteria.  The socks and protein skimmer remove much of the waste.  If you 

can get enough algae growing in the refugium so algae can be removed, this will also help lower 

nitrates.  I have not been able to get my algae growing as well as I would like in the medium tank except 

when it was first set up.  Keeping the nitrate level down is the biggest challenge in the aquariums.  High 

nitrates are bad for the fish, they become unhappy and tend to get sick (fungus infections for example). 

The water flow rate needs to be high enough to get good biological filtration.  The rule of thumb for 

minimum flow rate is the number of gallons in the tank should be exchanged at least 10 times an hour.  

So, for the 125-gallon tank, the nominal flow rate is 10*125=1250 gallons per hour.  The flow rate 

through the overflow tubes must also be high enough that air gets swept all the way through the tube 

and does not accumulate in the tube.  One failure type that is hard to notice is if the pump flow rate 

lowers too much.  This will reduce filtering and degrade water quality.  The flow is most easily observed 

in the overflow box and if bubbles start building up in the tube, the rate is too low. 

The pump in the 3rd sump compartment pumps the water through a check valve and tubing up into the 

right side of the tank.  The water overflows through slots in the inside overflow box and is siphoned 

through tubes out of the tank and into the outside overflow box compartment.  The water flows through 

pre-filters and down into the first sump compartment and through the filter socks.  The water then 

flows into the 2nd sump compartment, refugium, and over live rock and algae.  The water then flows 

down and through another filter into the original 3rd sump compartment.  The 3rd sump compartment 

also contains a protein skimmer that removes additional waste from the water before it is returned to 

that tank again. 

You want the largest sump that you can fit under the tank.  I needed to modify the medium cabinet to 

just barely get the sump in and out without removing the aquarium.  In the case of the small setup, 



there is no chance of removing the sump any way but through the top of the cabinet (by removing the 

aquarium). Fortunately, it is not that hard to move the 20-gallon tank (removing most water first).  

Ideally, you should rarely have to remove the sump.  Note that for the small setup, the sump lists the 

protein skimmer I use as not compatible (too big).  This is not completely true.  The water pump and 

skimmer in the above list just fit together in the 3rd compartment.  It is a little tricky getting the skimmer 

cup back on and getting the pump out to clean it.  The skimmer in the medium setup is the same brand 

(Coralife) and basic design, but bigger; however, the smaller version is much harder to adjust properly.  I 

thought it was broken at first.  It has an additional adjustment on the water flow rate that the larger 

model does not have.  Once it is set properly, I recommend not changing either of the adjustments 

when you take the cup off for cleaning.  It does not matter if the bubbles overflow while you have the 

cup off. 

Temperature.  The pumps add heat to the water so the tank temperature without additional heating 

stays about 4 degrees F above room temperature.  That means, assuming a nominal aquarium 

temperature range of 72 – 78 degrees, the room temperature can be between 68 and 74 degrees 

without additional heating or cooling.  My aquariums are in a place where they need some additional 

heat in the winter and some cooling in the summer.  The tank heaters are to keep the water warm 

enough in winter; and I use room air conditioning to cool the room below 74 degrees in the summer.   

You could add a chiller to each tank, but that is somewhat expensive and complicated. 

The details are in a separate spreadsheet that are pasted as pictures above.  For the links, I can provide 

the Excel spreadsheet. 

Light.  See above for some good options. The LED lights in the refugium are for 2 reasons:  1) promote 

algae growth to lower nitrates, 2) Keep pH more constant by having light on in refugium when is off in 

the main tank. 

Note that the input to the inside overflow box should be covered up with filter material (I secure with a 

rubber band) if there are small fish that might jump or get sucked into the filter.  Also, the top of the 

tank should be completely covered so no fish can jump out.  Some fish can jump through a crack that is 

smaller than it would seem physically possible.  Don’t ask me how I know. 

Hope this helps someone.  I would be happy to try to answer any questions. 

 

 

  



Here are a few photos of the tank setups: 

Small 20-gallon Tank: 

 

 

 

2nd and 3rd sump compartments under the small tank hold protein skimmer, refugium, return 

pump/hose, and LED light (1st sump compartment (on right), not visible, holds 2 filter socks) 

 



Medium 125-gallon Tank: 

 

 

 

3rd Sump compartment contains the protein skimmer and return pump 



 

1st sump compartment holds 3 filter socks 

 

 

Back of medium tank and side/back of small tank. Overflow box is shown (I modified to make it quieter). 

 



 

Center (2nd) refugium compartment from the back 

 

 

Right side of medium tank showing pump return and power head (water flow pump) 


