CE 523  EXAM 1

Time 40h     Maximum 40  
Open Book   
March 1-4, 2011
Please hand back on March 4, before 2pm 

Confirm in writing this is your own work
a) Legionella  (i) cause gastroenteritis by skin penetration         (ii) are fecal protozoa  (iii)  cause lung infection through inhalation of aerosols   (iv) cause gastroenteritis by drinking  (v)  are photogenic protozoa  (vi)  is a French soldiers’ desert disease
b) Coliforms in drinking water cause   (i) gastroenteritis        (ii) colitis                         (iii) spongiform encephalitis       (iv)  Pontiac fever    (v) escherischiatis                 (vi)  concern over possible fecal pollution
c) Nitrate in excessive concentrations in drinking water causes     (i) nitratism           (ii) blackfoot disease (iii) neurotoxicity  (iv) methemoglobinemia    (v) pancreatitis (vi) transitory diarrhea
d) The main concern about mutagenic substances:  (i) non-hereditary congenital malformations in fetuses (ii) hereditary changes in organisms  (iii) malignant neoplastic tumors  (iv) subchronic disruptive effects (v) biochemical responses               (vi)  bacchanalian stupors    (vii)  teratogenic effects   
e) A deeper settling tank for the same loading rate, Q/A        

(i) has no effect on floc settling as the settling rate is a function of water upflow velocity only (ii) improves settling somewhat because of additional opportunity for floc growth   (iii)  results in poorer settling because of the greater distance the flocs have to travel   (iv)  results in poorer effluent quality because of the long retention time of the sludge, but is required  to accommodate scrapers

f) Upflow round settling tank(s) is/are to be designed for a flow rate of 15 MGD.  The permissible loading rate is 1.25 m3m-2h-1 and the permissible weir-loading rate is 8 m3m-1h-1.  The weir(s) should be (i) a peripheral single on one settler  (ii) a double weir, active from both sides, near the perimeter (iii) superfluous as this is an upflow system  (iv) peripheral singles if we used two tanks with the same combined area (3)






                                    (8 total)
2. You are asked to design a flocculation system for a pilot plant with a flow rate of 10,000 gal/d (40 m3/d) and you hit upon the idea of using coiled polyethylene pipe for this purpose.     


a)   How long a length and which diameter would you specify?              
       (9)

b)   How could you introduce a tapered flocculation effect?


       (2)
Pipe diameters available are ½”, ¾”, 1”, 1½”, 2” and 3”.    


     

Tip: Consider retention time and energy input for different combinations of diameter and length.

 A simple head loss correlation applicable for smooth pipes is hL  =  0.01LV2/ 2gD
where hL is head loss


L pipe length


V velocity in pipe


D pipe diameter

3.  A water treatment plant needs to be doubled in output.  The sand filter unit process, consisting of a number of parallel filters, is presently operating under a constant head of 1m.  To date, the filters have been backwashed every 24 hours.  The filters are off-line for 1h during the backwashing and cleaning process during which, for 15 minutes, the bed is fluidized with water at an upflow velocity of 65m/h.   It was found that the throughput rate of each filter reduces from 8 to 3 m3m-2h-1 during the operational period.  It was observed during conditions as maintained presently, that breakthrough of turbidity occurs if the filter is operated longer than 30h.  A larger head is available.

a)  What will the required head be to double the daily output of the filters?  
        (4)

b)  What backwashing frequency would you specify?  A sensitivity analysis will do.     (2)  
4.  A dissolved air flotation plant operates on an 8% recycle and a saturator pressure of 600kPa.  The water has a temperature of 10C, a turbidity of 10 NTU and is coagulated by dosing 20 mg/L alum as Al2(SO4)3.14H2O. The flocculated water has a concentration of 16,000 particles/mL and a floc density of 1010 kg/m3. Assume that 1 NTU = 1 mg/L of colloidal solids.
a)  Calculate the bubble volume, air mass and number concentrations in the contact zone,   
and ratios of bubbles to particles both in numbers and volumes.

     (10)
b)   Calculate expected limiting loading rates.  Make the necessary assumptions.
       (5)
