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An urban water-wastewater
system. A water treatment
plant (WTP) purifi es river water
for human consumption. A
wastewater treatment plant
(WWTP) removes pollutants
from sewage to protect the
receiving water.
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TABLE 1.3 REPORTED VALUES OF SELECTED WASTE INPUT
PARAMETERS IN THE UNITED STATES

Urban

Forest Atmosphere

Municipal Agriculture
Variable Units® influent  CSO°  runoff®  (Ib/mi>-day)®  (Ib/mi*-day)®  (Ib/mi*-day)’
Average daily flow ged 125
Total suspended solids mg/1 300 410 610 2500 400
CBODS" mg/1 180 170 27 40 8
CBODU* mg/1 220 240
NBOD# mg/1 220 290
Total nitrogen mg-N/| 50 9 2.3 15 4 8.9-18.9
Total phosphorus mg-p/1 10 3 0.5 1.0 0.3 0.13-1.3
Total coliforms 10°/100 ml 30 6 0.3
Cadmium pe/l 1.2 10 13 0.015
Lead pe/l 22 190 280 L3
Chrome pe/l 42 190 22 0.088
Copper e/l 159 460 110
Zinc ng/l 241 660 500 1.8
Total PCB ng/l 0.9 0.3 i 0.002-0.02

“Jnits apply to municipal, CSO (combined sewer overflow), and urban runofl sources; ged = pallons per capita per day.

"Thomann (1972); heavy metals and PCB, HydroQual (1982).

“Thomann {1972); total coli, Tetra Tech, (1977); heavy metals Di Toro et al (1978); PCB, Hydroscience (1978).
4Tetra Tech (1977); heavy metals, Di Toro et al. (1978).

*Hydroscience (1976a).

Nitrogen and phosphorus, Tetra Tech (1982); heavy metals and PCB, HydroQual (1982).

fCBODS = 5 day carbonaceous biochemical oxygen demand (CBODY, CBODU = ultimate CBOD; NBOD = nitrogenous BOD.
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A city with combined sewers extends over an area 15km?. Rainfall
occurs on average every 77 hr, with an average intensity and
duration of 0.055 in./hr and 6.5 hr, respectively. The permeability of
the city is such that the volumetric runoff coefficient C=0.6 and the
average overflow total nitrogen (TN) concentration is 9 mg/L. The
city treatment plant discharges 20 m3/day with an effluent TN
concentration of 40 mg/L.

Compute the TN loading (kg/day) from (a) the combined sewer
overflows (CSOs) ; (b) the city sewage treatment plant (STP).
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= TR R 50 460 8.5 2.0 0.50 0.20 0.40
ETE (BF) 35 420 6.6 1.8 0.30 0.10 0.25
ETE (0F) 40 450 7.5 1.9 0.40 0.10 0.40
==E 87 840 14.5 2.7 0.85 0.24 1.35
S 18 450 260 105 — — —
. 5 85 3.0 0.10 0.05 0.01 0.03
== LR 10 150 45 0.78 — — —
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=3 = SS COD BODs TKN TP Zn Fe Cu
L/sec mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L

©9:00 0 — L e — —
9:10 228 118 1440 63.0 188 154 0.21 5.69 0.037

9:15 254 312 5480 1470 19.3 0.96 0.34 10.31 0.088

9:20 162 584 460.0 170.0 25.5 1.21 0.45 13.18 0.088

9:30 129 290 468.0 125.0 16.5 196 0.22 8.08 0.058

9:40 176 248 '273.6 1000 16.0 1.56 0.21 7.32 0.053

9:50 167 205 79.2 75.0 154 1.16 0.19 6.56 0.048

10:00 115 151 88.2 69.5 15.8 1.27 0.17 5.65 0.041
10:10 101 97 97.6- -840 -16.23~ 137 014 4,73 0.035

FEERPEA 246 2675 1001 17.3 135 024 7.56 0.053
EEERYsE — 193 151 121 084 012 @ — —
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