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Bog Filters in the Water Garden

by Jim Purcell
Bog filters are the latest rage in pond filtration, as an increasing number of professionals and do-it-yourself installers are discovering their advantages. In spite of their recent “discovery” and popularity, bog filters merely mimic nature, which perfected filtration techniques long before we were around to borrow them. What are bogs, and why use them to filter ponds?

Natural bogs are wet, marshy areas that are normally, but not always, adjacent to bodies of water. Their moisture content often varies seasonally, so the plants that occupy them have adapted to varying moisture levels. Some bogs have floating islands, in which the plants grow in a substrate that floats on the water surface. Bogs are well known for their ability to take polluted water and render it pure. This is one reason for restoring natural wetlands, and is the basis for the creation of “constructed wetlands”, artificial wetlands designed for the express purpose of filtering human sewage. When adapted to water gardens, bogs are being asked to do the same thing for ponds. 

The first person in modern times to crusade for plant filters in water gardening was Dick Schuck of Maryland Aquatic Nurseries. In the mid 1990s, Dick coined the phrase “10 percent solution”. His concept was to add a header pond that was about 10 percent of the surface area of the main pond, with water recirculating between the two via a waterfall or streambed. The header pond was to be filled with a combination of fast growing plants (his personal pond used yellow flag iris and water hyacinths). As the plants grew, their roots would filter out the pond’s waste products and absorb any water-soluble nutrients. Once a year, he advocated cleaning out the header pond and throwing away most of the plants, since they had filled the space to the bursting point. Dick met with much resistance and skepticism from an industry enamored of complicated filters and high-tech gadgets. He persevered because he believed plant filtration works, and he was right.

His filtration technique works very well. There is very little maintenance involved, and no weekly rinsing of filter pads or brushes. You have mechanical filtration from the plant roots, especially with water hyacinths. You have biological filtration, because beneficial bacteria colonize the extensive root surface area. And as the plants grow, you have what no man-made filter provides—the complete absorption of waste nutrients by the plants. Plants not only absorb nutrients, they also literally feed beneficial microbes with exudates (nutrient sources microbes can use) and provide additional oxygen through their roots. Plants are a critical component of any complete filtration system. They work best when water is actively recirculated through their roots without being impeded by pots.

Anita and Rolf Nelson of Katie, Texas expanded on this concept. They took the header pond and turned it into a bog by adding pea gravel, mounding it two or three inches above the water surface. They planted the gravel with a combination of tall plants with fibrous roots, and short fast growing ground covers. This simple innovation significantly improves the filtration, because the surface area available for beneficial bacteria is tremendous. The bacteria can colonize the gravel as well as the roots. With water moving through the gravel and oxygen being provided by the plants via their roots, the synergy between plants and bacteria is maximized. Gravel provides excellent structure for the plants, and the surfaces stimulate more root production.

Mounding the gravel has several functions. It eliminates mosquito habitat, and keeps the crown of the plant above the water surface. This allows you to plant all kinds of plants you wouldn’t normally put in a pond. Hostas, daylilies, and many ferns are good examples of moisture loving plants which don’t necessarily want their crowns submerged, but which love a bog filter. If you choose, you can have a filter that would pass for a perennial border. Have you ever wanted to grow hydroponic tomatoes? It’s been done in a bog filter.

Best of all, the bog filter is basically maintenance free except for harvesting plants when overgrown. It is important to do this for the plants’ health as well as to maximize nutrient absorption, even though you may want to keep all your plants’ offspring. The good news is that pulling plants out of pea gravel is very easy. In the 5+ years that bog filters have been around, cleaning out the gravel has not been necessary. Apparently, the bacteria and other microbes are usually capable of breaking down the waste as fast as it accumulates. If cleaning becomes necessary, it would be very infrequent, and would not involve cleaning the entire filter at one time; in fact, it is very important to clean no more than half, letting at least 6 months go by before cleaning the other half.

Here are a few tips about bog filter construction:

· Construct filter with a surface area about 10% of the surface area of the main pond. If you anticipate a heavy fish population, you may increase this up to 20%.

· Make the filter about 12” deep. Deeper bog filters have a decreased flow rate through the lower portion, increasing the risk of anaerobic bacterial activity which produces toxic by-products. A small amount of anaerobic activity is normal and even beneficial in a filter, but too much is dangerous.

· Create a manifold of PVC pipe with slots cut in it, and bury it under the gravel where the water enters the filter to disperse the water evenly.

· Allow the water to flow through the filter, then overflow back into the main pond. The return of water may be accomplished in any number of ways. For example, if the bog filter is built connected to and the same level as the main pond, with a loose rock retaining wall between them, merely pumping water into the filter garden will cause it to return the water to the main pond as the water seeks to maintain the same level. Or put the filter several feet away from and significantly higher than the main pond, and use a waterfall/streambed effect to recirculate water. Or wrap the bog filter around the back edge of the pond in a narrow strip. As you can see, many variations are possible. The bog filter does not even have to be anywhere near the main pond, and water can be returned gravity fed through pipe.

· When planting, un-pot the plants and plant the entire root-ball undisturbed. The small amount of soil in the root-ball will not adversely affect the filter or pond, and will minimize transplant shock.

· Use some larger rock on top of the pea gravel to break up its uniform look. Include a couple of specimen sized rocks similar to those used around the pond, to provide continuity and tie the filter into its surroundings. Add a piece of wood or two. While all this decoration is likely to be covered by plant material soon, it looks more natural in the meantime, and the filter may be exposed from time to time after harvesting or during winter dormancy.

Unlike man-made filters, which are unattractive and should be hidden as much as possible, bog filters are a handsome addition to the landscaping, and may be used to transition the pond into the surrounding landscape.

Ponds with bog filters usually experience no algae blooms, even when brand new, and those that do quickly balance themselves. Bog filters are also extremely economical to build and maintain, and are compatible with other filtration systems if you insist on adding gadgets. Once you’ve used a bog filter, you won’t ever want a pond without one.
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