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FFC2Q Model for NPS Load Analysis according to Characteristics of Early
Stage of Runoff
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Abstract

We study the basic theory and applicability of the WQUAL block in the FFC2Q model and the
characteristics of non-point pollutant loads during the early stage of runoff. Study is also performed on
selection of the values of the related parameters and their effect on the simulation results. FFC2Q
simulation results are compared for verification with the measured data for three rainfall events in the
Gunja Subbasin and found to be similar to the measured data in peak-flows, total runoff volumes, total
loads, peak concentrations and times of peak concentration. This model thus shows results very close to
those applying the SWMM and MOUSE models, even though it uses simplified input data. Related to
rainfall distribution, under the condition of Huff 1st quartile distribution the pollutant loads occurred earlier
than under other conditions, and in the early stage of rainfall the BOD and COD loads increased faster
than the SS loads. The NPS loads were concentrated in the early stage of rainfall and finally reached total
loads, so the rainfall after that could not contribute so much to the NPS loads.

Keywords : Urban Drainage, CSOs, NPS, FFC2Q (WQUAL), SWMM, MOUSE
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distribution
Double peak
Double peak
Central
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25
(mm)

Total rainfall

Land use (%)

Public Facilities
10

days (day)

Antecedent dry

Residential/
48

Commercial

Time

17. 19:00 ~ 22:00

96.4

O.

—

Area (ha)
2005. 4. 6. 15:40 ~ 23:50

2005. 8. 24. 20:30 ~ 21:20

2005.

Drainage Status

Gunja

Name of basin
case
E 1
E 2
E3

Table 2. Gunja Drainage Rainfall Data
Rainfall
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Table 4. Comparison of Model Simulation Results (E1)

Classification Item Observed FFC2Q SWMM MOUSE
Peak flow (CMS) 0.317 0.317 0.314 0.316
Runoff

Peak time (hr) 4.16 4.33 4.33 4.33

Peak concentration (mg/L) 175.0 175.0 178.4 1755

59 Peak time (hr) 4.33 4.33 4.33 4.33

Wat.er BOD: Peak concentration (mg/L) 118.0 118.0 120.5 118.2

quality ' Peak time (hr) 433 433 433 433

Peak concentration (mg/L) 120.0 120.5 1205 120.3

cop Peak time (hr) 4.16 4.33 4.33 4.33
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Table 5. Comparison of Model Simulation Results (E2)
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Classification Item Observed FFC2Q SWMM MOUSE
Peak flow (CMS) 1.07 1.07 1.09 1.11
Runoff
Peak time (hrs) 2.81 2.83 2.83 2.83
Peak concentration (mg/L) 626.0 626.0 625.0 626.2
SS

Peak time (hrs) 2.83 2.83 2.83 2.83
Peak concentration (mg/L) 98.0 98.0 96.7 98.2

NPS BODs
Peak time (hrs) 2.83 2.83 2.83 2.83
o Peak concentration (mg/L) 202.0 202.0 202.2 201.9

D
Peak time (hrs) 2.83 2.83 2.83 2.83

(Fig. 7, Table 5).
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Fig. 8. Comparison of Simulation Results for Discharge and Pollutants (E3)

Table 6. Comparison of Model Simulation Results (E3)

Classification Item Observed FFC2Q SWMM MOUSE
Runof Peak flow (CMS) 1.924 1.924 1.838 1.933
Peak time (hr) 0.83 0.83 0.83 0.83
Peak concentration (mg/L) 202.4 202.4 201.2 202.3
55 Peak time (hr) 0.99 0.83 0.92 0.83
Wat.er oD Peak concentration (mg/L) 137.2 137.2 138.6 137.3
quality Peak time (hr) 0.83 0.83 0.92 0.83
Peak concentration (mg/L) 420.0 420.0 426.6 4195
cop Peak time (hr) 0.83 0.83 0.92 0.83
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Fig. 9. Dimensionless Comparison of Runoff and Pollutant Loads
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Fig. 10. Rainfall Distribution Effect on Runoff and Pollutant Loads (Huff, 10-yr)
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