


Description 

1t x diameter 

Calculation 

Length 

Circumference of a circle 
Perimeter of a rectangle or a square 2 x (length+ width) 

Areas 

Area of a circle 1t x radius x radius 
Area of a rectangle length(L) x width(W) 
Area of a triangle ½ x base(B) x height(H) 
Surface area of a sphere (an air bubble) 

Volume 

Volume of a rectangular tank length x width x height (or depth) 
Volume of a cylindrical tank area x height (or depth) 
Volume of a pipe cross-sectional area x length 
Volume of a cone 1 /3 x area x height 
Volume of a lagoon average of top and bottom areas x height 
Volume of a sphere (an air bubble) 

Rate of Flow (Q) volume per unit of time 
Flow in an open channel width x depth x velocity 
Velocity in an open channel flow rate per unit of area 
Flow in a pipe cross-sectional area x velocity 
Velocity in a pipe flow rate per unit of area 

Detention Time (DT) volume divided by flow 
Detention time in a pipe area x length/flow 
Detention time in a tank area x depth/flow 
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Formula 

C = 1t x d or 2 x 1t X r 

P = 2 x (L + W)

A =1t x r2 or 7t 
A= LxW 
A= 0.5 x Bx H 

X d2/4 

A= 4x1t x r2 
or 7t X d2 

Vol= L x W x H 
Vol= 1t x r2 x H 
Vol= 1t x r2 x L 
Vol= 1/3 x 1t x r2 

x H 
Vol= ((Lr + L8)/2) x ((Wr + WsJf2) x D 
Vol = 4/3 x (7t x r3) or (1t x d )/6 

(usually expressed as Usec or m;j/hr) 
Q = W  x D x Vel 

Vel = Q/(W x D) 
0= 1t x r2 x Vel 
Vel = Q/(1t X r2) 

(1t x r2 x L)/Q 
(L x W x H)/Q or (1t x r2 x H)/Q 
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Calculation Description 

Wastewater Sludge Calculations 

Sludge Volume Index (SVI) volume occupied by 1 g of dry sludge 
Sludge Density Index (SDI) inverse of SVI 
F/M (food to microorganism ratio) BOD added to treatment system divided by 

amount of microorganisms in the systems 

Sludge Recycle rate fraction of influent flow in sludge recycle 

Sludge Wasting rate sludge to digestor to maintain desired MLSS 
Mean Cell Retention Time aka Sludge Age 

Horsepower 

Brake Horsepower, Imperial hp required to drive a pump 

Brake Horsepower, Metric hp required to drive a pump 

Efficiency 

Efficiency of treatment input minus output as a percentage of input 
Motor efficiency motor output energy as a% of input electrical energy 
Pump efficiency water output energy as a % of input motor energy 
Overall efficiency water output energy as a% of input electrical energy 
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Formula 

SSV (or SV-30)x1000/MLSS 
100/SVI 
(Q x BOD)/(MLVSS x (VAT + Ve)) 

QR = (Q x MLSS)/(RASS - MLSS) or

QR= Q/((100/((MLSS¾ x SVI) - 1) 
Ow= ((MLSS1 - MLSSF) x V Ar)RASS 

RT 
MLSS x(VAr+ Ve) 

MC = 
(Q xTSSE)+ (Ow x WASS)

BHP[hp] = Q[USgpm x H[ft] xSG
3960 x Pump Efficiency 

BHP[kw] = 
9.81o[m

3

] x HrmJxSG 
sec 

Pump Efficiency 

100 X (BOD1 - BODE)/BOD, 
(100 x bhp)/mhp 
(100 x whp)/bhp 

(100 x whp)/mhp 
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