Activated Sludge Math

Find the surface overflow rate for a secondary clarifier that is 120 feet in diameter when the influent
flow is 120 gpm. Then, find the weir loading rate.

The liquid train for a 4.0 MGD WWTP consists of screening, grit removal, primary clarification,
activated sludge, secondary clarifiers, and chlorine disinfection. The influent contains 350 mg/L of
BOD. If the primary clarifiers removed 35% of the influent BOD, what is the organic load to the
secondary treatment process?

Calculate the Sludge Volume Index (SVI) for two different operating conditions. In situation one, the
MLSS concentration is 3,000 mg/L and the settled sludge volume after 30 minutes (SSV3) is 250 mL.
In situation two, the MLSS concentration is 8,000 mg/L and the SSV30 is 980 mL.

A treatment plant has one aeration basin and one clarifier. The aeration basin holds 300,000 gallons
and the clarifier holds 60,000 gallons. The MLSS concentration is 2500 mg/L, the RAS and WAS
concentrations are 7,000 mg/L, and the clarifier core concentration is 600 mg/L. Find the SRT if the
WAS pump operates continuously at 10 gpm.

A treatment plant does not have flow monitoring on their Return Activated Sludge line. The operator
wants to know what the percent RAS rate is relative to the influent flow. Calculate the RAS rate
given the following information: MLSS concentration is 2500 mg/L, influent flow is 4.0 mgd, RAS
concentration is 7,000 mg/L, WAS concentration is 7,200 mg/L, WAS pump rate is 60 gpm.

An activated sludge process has three aeration basins. Each basin is 100 feet long, 35 feet wide, and
12 feet deep. The MLSS concentration is 2800 mg/L. There are two clarifiers. Each clarifier is 55 feet
in diameter and 12 feet deep. A clarifier core sample indicates that the solids concentration in the
clarifier is equivalent to 500 mg/L. If the RAS/WAS concentration is 6000 mg/L, find the WAS
pumping rate in gallons per day to maintain a sludge age of 15 days.

For the plant described in problem #6, assume an influent BOD concentration of 325 mg/L and and
influent flow of 2.5 MGD. If the desired F:M ratio is 0.20, should wasting be increased or decreased?

Estimate the sludge pumping time in minutes per day for a primary sludge pump removing 100 gpm
of sludge at 5% total solids from a primary tank receiving a flow of 5.0 MGD. The primary influent
contains 250 mg/L of TSS and the primary effluent contains 70 mg/L of TSS.

Given the following information, find the solids loading rate to the secondary clarifier.
a. Influent flow =2 MGD
b. MLSS = 2500 mg/L
c. RAS=6000 mg/L
d. RAS flow is 70% of influent flow
e. Secondary clarifier is 65 feet in diameter and 12 feet deep.
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