Selecting a Pump

Step 1: Determining Desired Flow Rate

There are several things to consider in order to make a good decision for a pump purchase. The first thing is to determine your required flow rate. You will want your minimum flow rate to be at least half of your pond volume. For example if you have a pond that contains 2,000 gallons of water then you will want to pump at least 1,000 gallons per hour (gph). This is a starting point. You may find that 1,000 gph is not enough if you plan to have a waterfall that is more than 10 inches wide. Generally for a waterfall you will want 100 - 150 gph per inch of width of the weir (the portion that the water spills over). This amount will vary depending on how smooth or rough the weir is. If you want less than a full flow then less flow is acceptable. You will also need to consider your filter and ultraviolet sterilizer (UV) to make sure that you are moving the right amount of water for these devices. If your filter or UV has a maximum flow that is less than your required flow rate for good circulation of your pond water, then you will need to divert some of the water around these devices and back into the pond.

Step 2: Calculating Head Pressure

The next thing that you want to consider is the amount of head that your system will have so that the correct pump size can be determined. The three main sources of head are:

STATIC HEAD- this is the vertical distance you raise the water above the pond surface;

FRICTION HEAD- this is the resistance from pipe and fittings as the water flows through;

PRESSURE HEAD- the additional pressure required by some filters, venturis, and other devices.

Most pond applications can ignore PRESSURE HEAD. First determine the vertical distance in feet above the water surface, this is the STATIC HEAD. Add this to your PRESSURE HEAD and you can use this figure to size the pump. We highly recommend using flexible crush-proof corrugated hose that eliminates elbows and provides higher flow rates by reducing friction loss. The cost is relatively low and it is much easier to install. There is no problem in using pipe larger than required but smaller will cut your flow rate.

As a general rule of thumb, we say "It takes 1200 GPH (gallons per hour) to create a 1' wide waterfall at 6' of height from the pond's surface at 1/8" deep." From there most any determination can be calculated for waterfalls at the pond edge. Going one step further would be to add that for every 10' of vertical run on piping outside the pond you lose one additional foot of head (static head to be specific).

Step 3: Submersible vs. External

Before you choose your pump however, there are other things to consider. Should you use a submersible or an external pump?

Submersible pumps may be a better choice for flow rates around 3,000 gph or less. Submersible pumps are usually less expensive and easier to install. However, they cost more to operate and usually don't last as long as external pumps. There are a lot of variables in determining the longevity of a submersible pump. How dirty the water, how often the pump is cleaned, and if it is operated continuous or intermittently will all influence the lifespan of a pump.

For flow rates up to approximately 3,000 gph you may want to consider an submersible pump but for more than this you may consider an external.

For flow rates 3,000 gph and higher an external pump is usually the best choice. The operating cost can be the deciding factor for these larger flow rates.



Step 4: Calculating Operation Expenses

You can determine the operating cost of any pump by using this formula: amps x volts divided by 1000 x KWH cost x 24 hours-a-day x 30.4 days-per-month = cost per month.

If the pump is rated in watts instead of amps use this formula: watts divided by 1000 x kWh x 24 hours-a-day x 30.4 days-per-month.

KWH is the kilowatt-hour cost, which you can get from an electric bill or by calling your local electric company.
