CEE 311 Environmental Engineering I                                                                                  Fall 2009
Dr. Kauser Jahan
In-Class Exercise

1. A city generates 102 tons/day of refuse, all of which goes to a transfer station.  At the transfer station the refuse is split into four flow streams headed for 3 incinerators and one landfill.  If the capacity of the incinerators are 20, 50 and 22 tons/day, how much refuse must go to the landfill?  
102 tons/day = [20+50+22] + landfill

Landfill =  10 tons/day
2. A trunk sewer has a flow capacity of 4.0 m3/sec.  Currently three neighborhoods contribute to the sewer with peak flows at 1.0, 0.5 and 2.7 m3/sec.  A builder wants to construct a development that will contribute 0.7 m3/sec.  Would this cause the trunk sewer to exceed its capacity?


Total flow to the sewer = 1.0+0.5+ 2.7 +0.7 = 4.9 m3/sec much greater than 4.0 m3/sec
Therefore adding a new development would make the sewer exceed its capacity.

3. The Allegheny and Monongahela Rivers meet at Pittsburgh to form the mighty Ohio River.  The flow of the Allegheny is 340 ft3/sec and it has a silt load of 250 mg/L.  The Monongahela flows at 360 ft3/sec carrying a silt load of 1500 mg/L.  What is the average flow and silt load of the Ohio river?


QmSm + QaSa = QoSo

Qo = Qm + Qa = 340 + 360 = 700 ft3/sec
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 =   [340*250 + 360*1500]/700 = 893 mg/L
4. A 10 MGD wastewater treatment plant has a suspended solids concentration of 50 mg/L.  If the plant discharges into the Delaware River (Flow 3 MGD, Suspended Solids 10 mg/L), what is the suspended solids concentration in mg/L downstream after the plant discharge? 

QwSw + QdSd = QDSSDS        DS stands for downstream
QDS= Qw + Qd = 3 + 10 = 13 MGD
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  = [10*50 +3*10]/13   = 40.76 mg/L
5. Two industries Allied and Dow want to discharge their wastewater into the Delaware river.  Allied has a flow of 2 MGD and a phenol concentration of 0.005 mg/L while Dow has a flow of 20 MGD with a phenol concentration of 0.05 mg/L.  If the river has an upstream flow of  8 MGD, what % reduction in phenol does DOW need to meet the allowable limit?

Allowable Phenol = 0.005 mg/L
QDSPDS = QaPa + QdPd + QUSPUS   us stands for upstream  Note Phenol upstream is 0.0 mg/L
QDS = 2+20 + 8 = 30 MGD

PDS  = QaPa + QdPd + QUSPUS     = [2*0.005 + 20*0.05 +8*0]/30    = 0.0336mgL
                      QDS 

Phenol concentration is higher than allowable 0.005 mg/L

For Dow to reduce

QDSPDS = QaPa + QdPd + QUSPUS   

30*0.005 = 2*0.005 + 20*Pd +8*0  or Pd = 0.007 mg/L

                     Need to use allowable limit
Therefore % phenol reduction for Dow  = [0.05-0.007]*100/0.05  = 86%

6.  A pickle packing plant discharge a waste brine solution with a salinity of 13,000 mg/L NaCl at a rate of 100 gal/min to the Racoon Creek.  The flowrate of the creek is 1.2 MGD and a salinity of 20 mg/L.  Below the discharge point of the plant is a prime sport fishing spot and the fish are intolerant to salt concentrations above 200 mg/L.

a) Can the plant discharge their brine solution and not exceed the allowable brine concentration in the creek? Justify your answer.
b) If your answer is NO, what must the level of the brine be in the plant effluent for discharge to meet the allowable 200 mg/L  brine concentration?

c) What % reduction is required is in the plant’s brine concentration before discharge?
QpSp + QrSr = QDSSDS
Qp  = 100 gal/min  = 100 G * MG * 60 min*24 hr  =  0.144 MGD
                                   min* 106G*          hr*     day

QDS= Qp + Qr = 0.144 + 1.2 = 1.344 MGD
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  = [0.144*13,000 +1.2*20]/1.344   = 1410 mg/L exceeds 200 mg/L
Therefore plant cannot discharge current concentration of brine.
QpSp + QrSr = QDSSDS
Sp = [QDSSDS – QrSr]/Qp  =  [1.344*200 -1.2*20]/0.144   = 1700 mg/L
% reduction required for pickling plant 

[13000 – 1700]*100    =86.9%  
        13,0000
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