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Function of Time (h) Ay (0 C) Agy (30 C) Agp (50 C)
Component Amount
component 0 0.04 0.04 0.04
NH,CI 0.52 g |N source 2 0.08 0.08 0.06
4 0.08 0.11 0.1
KH,PO, 0.28 g [iP and K source
6 0.1 0.41 0.14
MgSO, 7H,0 {|0.25g {|Sand MgH source 8 0.12 0.92 0.0
CaCl,2H,0 |[0.07g [|ca" source 10 0.12 1.46 0.25
Elemental 12 0.12 1.81 0.39
Sulfur 1569 |[Energy source 14 0.12 2.00 0.46
16 0.12 2.15 0.46
Co, 5%* C source
18 0.12 2.25 0.44
Water 1000 20 0.12 2.30 0.4
ml 22 0.12 2.33 0.38
pH 3.0 24 0.12 2.34 0.35
26 0.08 2.35 0.3
28 0.08 2.36 0.3
30 0.06 2.36 0.3
32 0.04 2.36 0.28
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1.3 AIAUITUAN number of generation, growth rate constant, wazdoubling time 284
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2. dhidzanssenuianilalan BOD, = 200 mgiL #ammisiva = 10,000 m¥d viw
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- ﬂ?‘mmma?mmﬂrﬁw’gnLﬂz"n"ﬂu“l.ﬂl.ﬂu biomass 1us#s149u 0.8 kg biomass/kg food
utilized

- nAsTiresdmemsndenaant = 0.06 d”

- AN dUaRY biomass = 2000 mg/L

- ARG UaRY underflow = 8000 mg/L
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Note BOD, = 0.68XBOD,



3. A wastewater from a community in which some small factories are located has the

following information.

Average year round domestic wastewater flowrate = 1 Mgal/d
Average year round factory wastewater flowrate = 1 Mgal/d
Sustained peak combined domestic and factory BOD, = 500 mg/L
Effluent BOD, requirement = 20 mg/L

Wastewater temperature = 30°C

3.1 Design a 40 ft deep tower trickling filter using a rock packing to treat wastewater.

Assume the treatability constant = 0.15 (ga|/min)0'5 ft (The treatability constant was

derived from pilot plant studies conducted using a 20 ft deep test filter when the

average temperature was 25°C). The numbers of distribution arms = 3 (15 points)



3.2 Determine the size of the RBC unit and the settling facility. (15 points)
Note Appropriate loading factor = 2.0 Ib TBOD5/1O3 ft*.d
The peaking factor for both the peak hourly frowrate and organic loading = 4
Overflow rate for average flow = 600 gal/ftz.d

Overflow rate for peak flow = 3000 gal/ftz.d



4. Calculate the required aerobic and anoxic residence times and the recycle ratio for a

combined nitrification/denitrification reactor, assuming the following conditions:

Influent BOD, = 250 mg/L

- Influent ammonia = 30 mg/L as N
- Effluent ammonia = 0.5 mg/L as N
- Effluent nitrate = 5 mg/L as N

- Temperature = 25°C

- Y, =0.55mg VSS/mg BOD

- Ky = 0.04 d”

- Upyas®g = 0.042 mg NO,-N/mg VS8S.d
- DO in aeration basin = 2.0 mg/L

- X, = 2000 mg/L MLVSS

- Oc: 9 d for nitrification

- f,,=08

(20 points)



