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Vanishing Edge Design Part 2 

Hydraulic Considerations 

  Fundamental Hydraulics 
  Equipment Selection 
  Practical Issues 
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 Remember - prioritize customers objectives 

  Aesthetic Beauty 
  Utility 
  Maintenance 
  Cost 



1/23/13 

3 

 Calculations you need: 
  Transient water 

–  Gallons per surface area over the weir 
–  Gallons in transit between the weir and catch basin 
–  Volume of piping above static water level 
–  Volume in  Catch Basin Filter, (if used), above static 

water level 
  Differential between static and operational water 

volumes 
  Flow requirements for depth over the weir 
  Velocity calculations and relation to pipe size 
  Bather surge 
  Surge tank sizing 

 Calculating  

 “water in transit” 

Gallons per surface area above the weir: 

(Surface Area of the Pool / ((12 / ? “portion of an inch”) x 
7.48) = Gallons 

Example: 

Pool surface area = 400 sf. 

Water above the weir = 1/8” 

((400 / 12) / 8)) x 7.48 = gallons 

400 / 12 = 33.33,   33.33 / 8 = 4.16,    4.16 x 7.48 = 31.16 

Or – (.6233 / 8) x 400 = 31.16 
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Gallons in transit between the weir 
 and catch basin: 

(Depth Above the Weir x Length of the Weir x Height of the 
Weir Above Operational Water  Level) x 7.48 = Gallons 

10 gallons per minute per foot of weir equals ¼ inch of 
water depth over a level and smooth weir 

Rule of thumb – 5 GPM minimum on dead level weir 

(1/8” over weir) 

Volume of Water in the Piping Above Static 
Water Level: 

((((½ Pipe Diameter x ½ Pipe Diameter) x 3.14) / 12) x 
Pipe Length in Feet) x 7.48 = Gallons 

Example for a 3” pipe, 20 feet in length: 

 ((((1.5” x 1.5”) x 3.14) / 12) x 20) x 7.48 = 88 Gals. 

Volume in  Catch Basin Filter  
above static water level 

Approximate volume of a filter in gallons            
(Does not account for displacement by media) 

Filter Vol. = (((½ filter diameter x ½ filter diameter) x 
3.14) x height of filter) x 7.48)  
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Total Water in Transit: 

Gallons surface area above the weir 

+ 

Gallons in transit between the weir and catch basin 

+ 

Volume of water in the piping above static water level 

+ 

Volume in catch basin filter 

= 

Total water in transit 

Calculating the catch basin size: 

(((Gallons water in transit + bather surge) / 7.48) / 
(Length of weir + 4’)) / width of basin (3’ min.) = depth 
of basin less 1’ 3” (add 1’ 3” to depth for overflow and 
anti vortex allowance)  

Bather surge is calculated as 35 gals. per person: 

Calculate owners family size x 2 or more as required, (use a 6 
person minimum) 

Basin water must remain at least one foot depth at operational 
water depth 

Static water level + calculated bather surge will be 3” below the 
top of catch basin (add for any decorative coping or trim 
elevations)       

Calculating the difference between static 
and operational water volumes 

Static Water Level – Water in Transit = Operational Water 
Level 
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Preventing Vortexing in the catch basin 

To prevent vortexing in the catch basin maintain 
a maximum suction velocity of 1.5 fps 

Formula for calculating flow velocity in a pipe: 

Velocity = (0.32 x gpm) / pipe area in sq. inches 

Area of a pipe = (radius of the pipe x radius of the pipe) x 3.14 

Equipment Selection 

Pump sizing 

 Based on weir length, and desired depth over the weir 

Filter sizing 

 Based on pump size 

Cleaning system considerations 
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 Practical Issues 

Skimmer placement 

 you can place one in the surge tank but…  

• your calculations must be precise 

• the homeowner informed of how it will work 

• You must use a “venturi” type skimmer – (locate top of skimmer 3” 
above operational water level) 

Auto-fill placement 

 Always locate the auto fill in the catch basin, and adjust the 
 water level based upon operational water level 

Hartford loop 

 Any catch basin return to the main pool must be protected by a
  “hartford loop” and a vacuum breaker if the return is located 
 below the water level of the main pool 

Vacuum breaker 

 Installed in the return line to the main pool at the “hartford loop” 

Surge tank return location above water level 

 When ever possible the best and safest method is to locate the 
 return to the main pool above the main pools water level 

Separate cleaning system 

•   If an in-floor cleaning system is desired in the catch basin then: 

•   it must be a totally separate and independent system from the 
 main pool 

•   must have it’s own filtration system 

•   you must slope the basin floor toward the drains located either 
on one end or in the middle (middle preferred) 

Basin Overflow 

 Locate 3” below the top of the catch basin, (not including coping 
 or special finish material elevations) 

 It will be located to allow for all transient water, bather surge, and 1’ 
 of remaining water depth in the basin 

The impact of water features and raised spas 

 “Remember to calculate the additional transient flow” 
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Economic Impact 

Cost of the special engineering required  

Cost of the additional structural and finish work 

Cost of additional: pumps, filter, cleaning system, and 
plumbing 

Additional electrical cost 

Increased evaporation increases chemical costs 

 Increased evaporation increases hardness, in hard 
water areas, requiring more frequent water replacement 
for the pool 
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