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(fEEZ) 1. a) Explain the following terms/processes:

; 4$v and the MLVSS = 3000 mg/L find:
("/

( i) Step aeration;

( ii) Breakpoint chlorination;
(iii) Dual-media filtration;

( iv) Langelier Index

( v) Zeta potential

b) [Municipal wastewater is to be treated by a
conventiopal activated sludge process. The flow is
10 000 m*/d with BOD of the raw wastewatdr = 250
mg/L. If the BOD removal in the primary clarifier
is 30% and the organic loading on the activated

sludge system is 0.3 §a_aggég

{ i) the volume of the aeration tank;
( ii) the hydraulic retention time; and
(iii) sludge wasted if MCRT = 6d.

2. a) Explain the principle of operation of a waste
stabilization pond with a diagram.

b) Size a waste stabilization pond generally
applicable to Canadian climatic conditions, given
the following data:

Population = 2000
Per capita wastewater contribution = 80 US gpd
Raw wastewater BOD = 150 mg/L
What is the detention time of the pond?




3. Size a facultative aerated lagoon and estimate the

Of

aeration power requirements, given the following data:
Wastewater flow = 2 Us mgd
Raw wastewater BOD = 200 mg/L

Expected effluent BOD = 40 mg/L or less

k¥ = 0.2 (winter conditions)

k = 0.5 (summer conditions)

Winter temperature (min.} = 10°cC

Summer temperatuxe (max.) = 35°¢C

Minimum Do ljevel in the aerated lagoon = 1.5 mg/L
Manufacturer's rated 07 transfer is & 1b/hp-hour under
gtandard conditions.

Cg = 11.3 mg/L at 10°C and 7.1 mg/L at 35°C

use x = 0,90 and p=0.8.

Ci;f;;D 3, a) A trickling filter is to be designed for a town
with a population of 10 000 and 2 daily wastewater

flow of 100 US gallons per capita. The raw
)\ wastewater has a BOD of 150 mg/L and the regulatory
\vﬁb authorities stipulate the plant effluent BOD to be

equal to O lJess than 20 mg/L. Assume a BOD

necessary to achieve the above condition with a
recirculation ratio of 3:1. Use the NRC equation.

[ 4] b) Suggest a possible scheme to enhance the overall
plant efficiency to 85% BOD removal from 75% in the
case of an existing wastewater treatment plant of 5
mgd with a low rate trickling filter.

<ji§ﬁ) 5., a) Describe the Jar pest procedure and indicate what
parameters you can evaluate using such a procedure.

&
[ 51 b) Explain the chemistry of lime-soda process. What
are its 1imitations? Explain.

€. Find the volume of total sludge (primary and secondary)
produced in a trickling filter plant with a primary

clarifier, given the following informations

Wastewater flow = 5 US mgd

BOD of raw wastewater = 200 mg/L
s of raw wastewater = 250 mg/L
BOD removal in primary clarifier = 35%
ss removal in primary clarifier = 55%

Fraction of applied BOD that appears as excess
piological growth in trickling filter = 0%§5. Dry

solids content of both primary amn
secondary sludge = 4%



















