
 
 
                                                           Home work No. 1 
 

1. Calculate the BOD5 , COD, Thod, and TOC  for the compounds:  
      CH3COOH, C18H36O2, C6H6     

a- Make the calculations assuming that the compounds are completely 
biodegradable. 

b- Make the calculations assuming that the compounds are 65% 
biodegradable. 
 

2. The following is the oxidation reaction of the organic compound " CH2(NH2) 
COOH  which is dissolved to a concentration of 250 mg/L: 

CH2(NH2) COOH+ 1.5 O2→ NH3 + 2CO2+ H2O 

NH3+2O2 →    HNO3+H2O 
- Find the carbonaceous BOD   (CBOD) (assuming complete biodegradation) 
- Find the nitrogenous BOD (NBOD) (assuming complete biodegradation) 
- Find the chemical oxygen demand (COD) (assuming complete biodegradation) 
- Find the total organic carbon (TOC) 
 
3. The 5-day BOD at 20 oC is equal to 250 mg/L for three different samples, but 

the 20 oC  (k) values are equal to 0.25d-1,  0.35 d-1, and 0.46 d-1. Determine the 
ultimate BOD of each sample. 

 
4. Mechanical bar screens are to be used in a wastewater treatment plant that has 

a design flow of 50000 m3/d to remove floatable solids. The velocity in the 
approach channel is 0.75 m/s, the screen bars are 10 mm thick and spaced at 3 
cm from each other, the angle of inclination is 75o.  Determine: 

a. The cross section of the approach channel. 
b. The number of the bar screen channels needed. (assume the width of each 

screen channel = 1.00m) 
c. The dimensions of the cross section of bar screen channels. 
d. The velocity between bars. 
e. The head loss in meters (for clean screen and for 50% clogging). 
f. The number of bars in each screen. 
 
 
5. Design a grit removal system consisting of three identical channels for a plant 

which has a max flow of 80,000 m3/day, an average flow of 60,000 m3/day 
and a minimum flow of 15,000 m3/day. Use parabolic channels. The channels 
should remove particles that have the following characteristics: diameter= 
0.15 mm, specific gravity = 2.65, Cd =10, f= 0.03, β = 0.05. Draw a sketch of 
the approximated channel cross section showing the rectangular outlet control 
section.  

  
6. Design a grit removal system consisting of three identical channels for a plant 

which has a max flow of 80,000 m3/day, an average flow of 60,000 m3/day 
and a minimum flow of 15,000 m3/day. Use rectangular channels. The 
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channels should remove particles that has the following characteristics: 
diameter= 0.15 mm, specific gravity = 2.65, Cd =10, f= 0.03,  β = 0.05. Draw a 
sketch of the channel cross section and the proportional outlet weir.  

7. Circular primary sedimentation tanks are to be designed to treat municipal 
wastewater treatment average flow of 32000 m3/d. The minimum side wall 
depth is 3 m. The overflow rate (HL) is assume as 36.7 m3/m2.d  and the 
maximum allowable WL = is 186 m3/m.d at the average design flow. 
Determine: 
 
a. The number and diameter of tanks needed (assume the maximum 

allowable diameter is 40m). 
b. The side depth and the center depth of each tank. (check the hydraulic 

detention time) 
c. Check the weir loading rate and make any modification if it exceeds the 

maximum allowable weir loading.  
 

 
8. Rectangular primary sedimentation tanks are to be designed to treat municipal 

wastewater treatment average flow of 70000 m3/d. The minimum side wall 
depth is 3 m. The overflow rate (HL) is assume as 36.7 m3/m2.d and the 
maximum allowable WL = is 186 m3/m.d at the average design flow. 
Determine: 
 
d. The number and dimensions of tanks needed (assume the maximum 

allowable width of the tank is 15m). 
e. Check the weir loading rate and make any modification if it exceeds the 

maximum allowable weir loading.  
 

 
 
 
 


