Updated: July 7


PATRICK RESIDENCE

CONCEPT DRAWING
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PATIO DESIGN
Expand patio on left side of pond to be a large entertaining area. Will require removal of a few trees. This area is below grade and can level using dirt removed for the pond. We have a large metal pavilion we want to permanently setup on the patio and grow vines on. Due to the higher grass area behind the patio, create a rock/bolder retaining wall. Match the rocks used in the waterfall for consistency. Make sure there are steps to get up to the grass. Consider taking this wall all the way around the patio.
POND DESIGN
Two entirely separate pond systems: (1) koi pond, and (2) water garden and marginal plantings. The ponds will have the same waterfall “area”, but need to be separated from each other with no water mixing. 
Waterfalls
· One waterfall “area” with 2 separated water systems: (1) koi pond, and (2) water garden.

· Ensure bolder placing is as natural as possible. Planting pockets between the bolders help naturalize. Naturalize top of the waterfall so it looks like it is coming out of the existing berm.
· Consider any special needs for future lighting.

· Flows for the two waterfall sources should be variable. Controll via ball valves in the filter pit.

Waterfall Bridge and Patio Dock

· Do not use pressure treated wood due to risk of chemical leaching and water quality concerns.

· Ensure waterfall bridge crossing the waterfall is stable and wide. 

· Consider any special needs for future lighting of the walking path.

Water Garden and Marginal Plantings
· Lots of different kinds of plants with different heights and textures, but it should strike the balance of looking “natural” rather than wild. 
· Want to understand the maintenance requirements of these areas. Have read that the plants have to be removed and stones removed/cleaned every year which is not appealing. 
· Consider any special needs for future lighting.
· On the waterfall, make sure this water does not mix with the koi pond.
· For described waterflow, the water garden should be the highest pond. Higher than both the koi pond and the marginal planting areas. Water should flow from the Water Garden to the Marginal Planting area via gravity flow. This could be done through bottom drains, stand pipes, or similar. Need to ensure some kind of netting covers pipe ends so the lines don’t plug up.
· General water flow is: Waterfall -> Water Garden -> Marginal Area 1 -> Marginal Area 2 -> Marginal Area 3 -> Pump -> Waterfall. Concept drawing below. This was freehand drawn, so ignore shapes, etc. See later sections for detail on Koi Pond filtration system.
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Koi Pond
· Estimate size of koi pond to be around 10,000 gallons.

· Liner should be EPMD 45 mil or thicker. Liner should have as few folds as possible to eliminate bacteria growth. Use a pond underlayment.
· Near straight sides with no plant shelves. 4’ to 6’ deep. All corners should be rounded,  a 12” radius works well. Bottom should be saucer shaped with bottom drain at lowest point. Bottom should not be lined with rocks.
· Consider raising the sides of the koi pond above water level to help deter predators.

· Tangential pond returns (TPR) should be positioned below water level to create current and eliminate dead spaces. Use both bottom and mid-level returns. Bottom returns should be about 2’ off the bottom and angled downwards to direct flow to create a cyclonic current to drive sinking solids to the bottom drains. Mid-level returns should be about 2’ higher than the bottom returns and drive floating solids in the direction of the skimmer. 
· Water should turn over through the filter system every 1 hour.
· Consider any special needs for future lighting, including underwater lighting.
· Consider using auto fill devices (AFD). Would require a dechlorinator, perhaps a carbon filter (requires replacement every other month).
· Edging, boulder placement, etc. should look as natural as possible. Can use hand formed concrete on top of the on the liner edges for a more natural look, but try to limit contact with water.
· Maye need to run a separate circuit panel to handle the electrical load?
· Need to define where to put all the filtration and pumping equipment. One option is building a large garden shed and would be nice if it could go in the building. May also need to dig and wall a filter pit for the gravity fed components.
Koi Pond Filtration
Bottom Drain ( Mechanical Filter ( Pump ( Biological Filters ( Return to Pond
· Bottom Drain. Each can support up 10 5000 gallons, or about  8-10 circular feet of pond bottom. Will need 2, maybe 3 depending on final pond size. Make sure they are dome covers and if possible use one that has an aerator built in. Recommend Spindrifter. Use drains with a 4” pipe. 
· Mechanical Filter: Provides filtration to trap solids so the pump doesn’t make a “slurry” of small solids to be caught by the biological filter. Reduces overall backwashing/cleaning. Recommend using Vortex setting chamber ($500) with Vortex Micro Screen ($650). Make sure it has a 4” inlet to not reduce the bottom drain pipe size. Best to have one for each bottom drain. These are gravity fed and must be at same level as the pond. Use ball valves to isolate filter components for repair, cleaning, etc. and control flow. Note: May not be a component Allgood stocks.
· Pump: Recommend Performance Pro Artesian. A 2 speed pump can save on electricity. Gravity fed from the vortex filter. Best to have one for each bottom drain, if not need a bigger pump. Add a check valve (swing/flapper type, not a spring/plunger type) below water level before the pump to prevent backflow when pump is off. Make sure pump has a leaf basket or add one before it. Self-priming pumps are easiest. Use ball valves to isolate filter components for repair, cleaning, etc. and control flow.
· Biological Filter – Box. Use a biological box with brushes or mats. Best to have one for each bottom drain. Option right now - if not installed, set up plumbing to allow future install. Setup a valve to bypass the biological filtration components. This allows you to treat the pond without killing the bacteria in the biological filters. 
· Biological Filter – Bead Filter. Recommended bead filters are Aquabead, Aquadyne, and Sacramento Koi. Aqua Ultraviolet (6,000 gal is $1000 / 20,000 gal is $1,500) is a tubular filter and is well rated as a biological filter, but less so as a mechnical filter. Best to have one for each bottom drain. Use ball valves to isolate filter components for repair, cleaning, etc. and control flow. Setup a valve to bypass the biological filtration components. This allows you to treat the pond without killing the bacteria in the biological filters. 
· Return to Pond: Return to pond using bottom and mid-level tangential pond returns (TPR). Install a flow meter in the main return line – as flow drops, it indicates backpressure in the biological filter and the need to backwash.
Skimmers with UV ( Pump ( Return to Waterfall / Upflow Filters
· Skimmers: Probably need 2. Skimmers should be positioned to take advantage of waterfall and mid-level TPR water currents. Recommend a Savio skimmer ($350) with UV Lights ($210 each for 25W or $320 each for 57W). Use 25W to support up to 5000 GPH; use 57W to support to 8500 GPH. Use ball valves to isolate filter components for repair, cleaning, etc. and control flow.
· Pump: Recommend Performance Pro Artesian. A 2 speed pump can save electricity. Gravity fed from the skimmer. This should be a high flow pump to drive waterfall. Add a check valve (swing/flapper type, not a spring/plunger type) below water level before the pump to prevent backflow when pump is off. Use ball valves to isolate filter components for repair, cleaning, etc. and control flow.
· Return to Waterfall: Make sure this water does not mix with the water garden. Use ball valves to isolate filter components for repair, cleaning, etc. and control flow. 
