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Appendix 5.15A 
Developed Drainage Plan 
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NOT FOR

CONSTRUCTION

Existing Drainage Flow Summary

Basin Peak Flow
10-year 50-year

CFS CFS

EX1 14.3 22.5

EX2 3.7 5.8

EX3 25.6 40.2

EX4 12.6 19.8

EX5 9.0 14.1
EX6 1.0 1.5

EX7 8.2 12.9

EX8 8.3 13.0

EX9 1.6 2.4

Existing Total 84.2 132.3
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NOT FOR

CONSTRUCTION

Proposed Drainage Flow Summary

Basin Peak Flow
10-year 50-year

CFS CFS
EX2 3.7 5.8
EX3 25.6 40.2
EX4 12.6 19.8
EX5 9.0 14.1
EX6 1.0 1.5
EX7 8.2 12.9

A 12.8 20.1
B 19.2 30.2

Proposed Total 92.1 144.7



6/20/2012 11:28 AM  
P:\PT\P\POYRY\120280 Los Alamitos\4-prelim-dgn-rprts\Drainage\LA County Rational Method.xlsx 10-yr Rational Calculation

Los Angeles County Computed:  TAN Date:  6/20/2012
Rational Method - Time of Concentration Checked:  Date:  

Project name: AES Power Plant - Los Alamitos
Design Storm: 10-yr

24-hour Precipitation: 3.43

Basin EX1 Length 500
Imperviousness 0.02 Elev. Diff 2.5

Area 62.6 Slope 0.005

Iteration Number I1440 Initial Tc It/I1440 It Cu Cd Cd*I
Calculated 

Tc Difference

(in/hr) (min) (in/hr) (in/hr) (min) (min)
1 0.14 46.32 5.03 0.72 0.10 0.12 0.08 46.32 0.00
2 0.14 46.32 5.03 0.72 0.10 0.12 0.08 46.32 0.00
3 0.14 46.32 5.03 0.72 0.10 0.12 0.08 46.32 0.00
QPEAK (cfs) = 5.2

Basin A Length 500
Imperviousness 0.97 Elev. Diff 2.5

Area 62.6 Slope 0.005

Interation Number I1440 Initial Tc It/I1440 It Cu Cd Cd*I
Calculated 

Tc Difference

(in/hr) (min) (in/hr) (in/hr) (min) (min)
1 0.14 11.53 9.67 1.38 0.21 0.88 1.21 11.53 0.00
2 0.14 11.53 9.67 1.38 0.21 0.88 1.21 11.53 0.00
3 0.14 11.53 9.67 1.38 0.21 0.88 1.21 11.53 0.00
QPEAK (cfs) = 76.0

Basin EX1 Length 2,100
Imperviousness 0.97 Elev. Diff 3.0

Area 20.3 Slope 0.0014

Iteration Number I1440 Initial Tc It/I1440 It Cu Cd Cd*I
Calculated 

Tc Difference

(in/hr) (min) (in/hr) (in/hr) (min) (min)
1 0.14 36.17 5.65 0.81 0.10 0.88 0.71 36.17 0.00
2 0.14 36.17 5.65 0.81 0.10 0.88 0.71 36.17 0.00
3 0.14 36.17 5.65 0.81 0.10 0.88 0.71 36.17 0.00
QPEAK (cfs) = 14.3



6/20/2012 11:28 AM  
P:\PT\P\POYRY\120280 Los Alamitos\4-prelim-dgn-rprts\Drainage\LA County Rational Method.xlsx 10-yr Rational Calculation

Los Angeles County Computed:  TAN Date:  6/20/2012
Rational Method - Time of Concentration Checked:  Date:  

Project name: AES Power Plant - Los Alamitos
Design Storm: 10-yr

24-hour Precipitation: 3.43
Basin EX2 Length 250

Imperviousness 0.97 Elev. Diff 2.0
Area 2.4 Slope 0.008

Iteration Number I1440 Initial Tc It/I1440 It Cu Cd Cd*I
Calculated 

Tc Difference

(in/hr) (min) (in/hr) (in/hr) (min) (min)
1 0.14 6.80 12.39 1.77 0.27 0.88 1.56 6.80 0.00
2 0.14 6.80 12.39 1.77 0.27 0.88 1.56 6.80 0.00
3 0.14 6.80 12.39 1.77 0.27 0.88 1.56 6.80 0.00
QPEAK (cfs) = 3.7

Basin EX3 Length 100
Imperviousness 0.97 Elev. Diff 1.0

Area 12.2 Slope 0.01

Iteration Number I1440 Initial Tc It/I1440 It Cu Cd Cd*I
Calculated 

Tc Difference

(in/hr) (min) (in/hr) (in/hr) (min) (min)
1 0.14 3.63 16.64 2.38 0.37 0.88 2.10 3.63 0.00
2 0.14 3.63 16.64 2.38 0.37 0.88 2.10 3.63 0.00
3 0.14 3.63 16.64 2.38 0.37 0.88 2.10 3.63 0.00
QPEAK (cfs) = 25.6

Basin EX4 Length 10
Imperviousness 0.97 Elev. Diff 1.0

Area 2.5 Slope 0.1

Iteration Number I1440 Initial Tc It/I1440 It Cu Cd Cd*I
Calculated 

Tc Difference

(in/hr) (min) (in/hr) (in/hr) (min) (min)
1 0.14 0.55 40.41 5.77 0.64 0.89 5.15 0.55 0.00
2 0.14 0.55 40.42 5.77 0.64 0.89 5.15 0.55 0.00
3 0.14 0.55 40.43 5.77 0.64 0.89 5.15 0.55 0.00
QPEAK (cfs) = 12.6



6/20/2012 11:28 AM  
P:\PT\P\POYRY\120280 Los Alamitos\4-prelim-dgn-rprts\Drainage\LA County Rational Method.xlsx 10-yr Rational Calculation

Los Angeles County Computed:  TAN Date:  6/20/2012
Rational Method - Time of Concentration Checked:  Date:  

Project name: AES Power Plant - Los Alamitos
Design Storm: 10-yr

24-hour Precipitation: 3.43
Basin EX5 Length 800

Imperviousness 0.97 Elev. Diff 10.0
Area 7.9 Slope 0.0125

Iteration Number I1440 Initial Tc It/I1440 It Cu Cd Cd*I
Calculated 

Tc Difference

(in/hr) (min) (in/hr) (in/hr) (min) (min)
1 0.14 13.23 9.06 1.29 0.19 0.88 1.14 13.23 0.00
2 0.14 13.23 9.06 1.29 0.19 0.88 1.14 13.23 0.00
3 0.14 13.23 9.06 1.29 0.19 0.88 1.14 13.23 0.00
QPEAK (cfs) = 9.0

Basin EX6 Length 215
Imperviousness 0.97 Elev. Diff 1.0

Area 0.6 Slope 0.0047

Iteration Number I1440 Initial Tc It/I1440 It Cu Cd Cd*I
Calculated 

Tc Difference

(in/hr) (min) (in/hr) (in/hr) (min) (min)
1 0.14 6.80 12.39 1.77 0.29 0.88 1.56 6.80 0.00
2 0.14 6.80 12.39 1.77 0.29 0.88 1.56 6.80 0.00
3 0.14 6.80 12.39 1.77 0.29 0.88 1.56 6.80 0.00
QPEAK (cfs) = 1.0

Basin EX7 Length 1,000
Imperviousness 0.97 Elev. Diff 4.0

Area 8.5 Slope 0.004

Iteration Number I1440 Initial Tc It/I1440 It Cu Cd Cd*I
Calculated 

Tc Difference

(in/hr) (min) (in/hr) (in/hr) (min) (min)
1 0.14 18.71 7.70 1.10 0.15 0.88 0.97 18.71 0.00
2 0.14 18.71 7.70 1.10 0.15 0.88 0.96 18.71 0.00
3 0.14 18.71 7.70 1.10 0.15 0.88 0.96 18.71 0.00
QPEAK (cfs) = 8.2



6/20/2012 11:28 AM  
P:\PT\P\POYRY\120280 Los Alamitos\4-prelim-dgn-rprts\Drainage\LA County Rational Method.xlsx 10-yr Rational Calculation

Los Angeles County Computed:  TAN Date:  6/20/2012
Rational Method - Time of Concentration Checked:  Date:  

Project name: AES Power Plant - Los Alamitos
Design Storm: 10-yr

24-hour Precipitation: 3.43
Basin EX8 Length 700

Imperviousness 0.97 Elev. Diff 3.0
Area 7.6 Slope 0.0043

Iteration Number I1440 Initial Tc It/I1440 It Cu Cd Cd*I
Calculated 

Tc Difference

(in/hr) (min) (in/hr) (in/hr) (min) (min)
1 0.14 14.71 8.62 1.23 0.18 0.88 1.08 14.71 0.00
2 0.14 14.71 8.62 1.23 0.18 0.88 1.08 14.71 0.00
3 0.14 14.71 8.62 1.23 0.18 0.88 1.08 14.71 0.00
QPEAK (cfs) = 8.3

Basin EX9 Length 50
Imperviousness 0.97 Elev. Diff 0.5

Area 0.6 Slope 0.01

Iteration Number I1440 Initial Tc It/I1440 It Cu Cd Cd*I
Calculated 

Tc Difference

(in/hr) (min) (in/hr) (in/hr) (min) (min)
1 0.14 2.33 20.50 2.93 0.45 0.89 2.60 2.33 0.00
2 0.14 2.33 20.51 2.93 0.45 0.89 2.60 2.33 0.00
3 0.14 2.33 20.51 2.93 0.45 0.89 2.60 2.33 0.00
QPEAK (cfs) = 1.6

Basin A Length 600
Imperviousness 0.97 Elev. Diff 4.0

Area 10.9 Slope 0.0067

Iteration Number I1440 Initial Tc It/I1440 It Cu Cd Cd*I
Calculated 

Tc Difference

(in/hr) (min) (in/hr) (in/hr) (min) (min)
1 0.14 12.31 9.38 1.34 0.20 0.88 1.18 12.31 0.00
2 0.14 12.31 9.38 1.34 0.20 0.88 1.18 12.31 0.00
3 0.14 12.31 9.38 1.34 0.20 0.88 1.18 12.31 0.00
QPEAK (cfs) = 12.8



6/20/2012 11:28 AM  
P:\PT\P\POYRY\120280 Los Alamitos\4-prelim-dgn-rprts\Drainage\LA County Rational Method.xlsx 10-yr Rational Calculation

Los Angeles County Computed:  TAN Date:  6/20/2012
Rational Method - Time of Concentration Checked:  Date:  

Project name: AES Power Plant - Los Alamitos
Design Storm: 10-yr

24-hour Precipitation: 3.43
Basin B Length 800

Imperviousness 0.97 Elev. Diff 6.0
Area 17.6 Slope 0.0075

Iteration Number I1440 Initial Tc It/I1440 It Cu Cd Cd*I
Calculated 

Tc Difference

(in/hr) (min) (in/hr) (in/hr) (min) (min)
1 0.14 14.49 8.68 1.24 0.19 0.88 1.09 14.49 0.00
2 0.14 14.49 8.68 1.24 0.19 0.88 1.09 14.49 0.00
3 0.14 14.49 8.68 1.24 0.19 0.88 1.09 14.49 0.00
QPEAK (cfs) = 19.2



6/20/2012 11:28 AM
P:\PT\P\POYRY\120280 Los Alamitos\4-prelim-dgn-rprts\Drainage\LA County Rational Method.xlsx 50-yr Rational Calculation

Los Angeles County Computed:  TAN Date:  6/20/2012
Rational Method - Time of Concentration Checked:  Date:  

Project name: AES Power Plant - Los Alamitos
Design Storm: 50-yr

24-hour Precipitation: 4.80

Basin EX1 Length 500
Imperviousness 0.02 Elev. Diff 2.5

Area 62.6 Slope 0.005

Iteration Number I1440 Initial Tc It/I1440 It Cu Cd Cd*I
Calculated 

Tc Difference

(in/hr) (min) (in/hr) (in/hr) (min) (min)
1 0.20 23.41 6.93 1.39 0.21 0.22 0.31 23.41 0.00
2 0.20 23.41 6.93 1.39 0.21 0.22 0.31 23.41 0.00
3 0.20 23.41 6.93 1.39 0.21 0.22 0.31 23.41 0.00
QPEAK (cfs) = 19.4

Basin A Length 500
Imperviousness 0.97 Elev. Diff 2.5

Area 62.6 Slope 0.005

Interation Number I1440 Initial Tc It/I1440 It Cu Cd Cd*I
Calculated 

Tc Difference

(in/hr) (min) (in/hr) (in/hr) (min) (min)
1 0.20 9.12 10.80 2.16 0.37 0.88 1.91 9.12 0.00
2 0.20 9.12 10.80 2.16 0.37 0.88 1.91 9.12 0.00
3 0.20 9.12 10.80 2.16 0.37 0.88 1.91 9.12 0.00
QPEAK (cfs) = 119.5

Basin EX1 Length 2,100
Imperviousness 0.97 Elev. Diff 3.0

Area 20.3 Slope 0.0014

Iteration Number I1440 Initial Tc It/I1440 It Cu Cd Cd*I
Calculated 

Tc Difference

(in/hr) (min) (in/hr) (in/hr) (min) (min)
1 0.20 28.64 6.30 1.26 0.19 0.88 1.11 28.64 0.00
2 0.20 28.64 6.30 1.26 0.19 0.88 1.11 28.64 0.00
3 0.20 28.64 6.30 1.26 0.19 0.88 1.11 28.64 0.00
QPEAK (cfs) = 22.5



6/20/2012 11:28 AM
P:\PT\P\POYRY\120280 Los Alamitos\4-prelim-dgn-rprts\Drainage\LA County Rational Method.xlsx 50-yr Rational Calculation

Los Angeles County Computed:  TAN Date:  6/20/2012
Rational Method - Time of Concentration Checked:  Date:  

Project name: AES Power Plant - Los Alamitos
Design Storm: 50-yr

24-hour Precipitation: 4.80
Basin EX2 Length 250

Imperviousness 0.97 Elev. Diff 2.0
Area 2.4 Slope 0.008

Iteration Number I1440 Initial Tc It/I1440 It Cu Cd Cd*I
Calculated 

Tc Difference

(in/hr) (min) (in/hr) (in/hr) (min) (min)
1 0.20 5.38 13.83 2.77 0.43 0.89 2.45 5.38 0.00
2 0.20 5.38 13.84 2.77 0.43 0.89 2.45 5.38 0.00
3 0.20 5.38 13.84 2.77 0.43 0.89 2.45 5.38 0.00
QPEAK (cfs) = 5.8

Basin EX3 Length 100
Imperviousness 0.97 Elev. Diff 1.0

Area 12.2 Slope 0.01

Iteration Number I1440 Initial Tc It/I1440 It Cu Cd Cd*I
Calculated 

Tc Difference

(in/hr) (min) (in/hr) (in/hr) (min) (min)
1 0.20 2.87 18.59 3.72 0.52 0.89 3.30 2.87 0.00
2 0.20 2.87 18.58 3.72 0.52 0.89 3.30 2.87 0.00
3 0.20 2.87 18.58 3.72 0.52 0.89 3.30 2.87 0.00
QPEAK (cfs) = 40.2

Basin EX4 Length 10
Imperviousness 0.97 Elev. Diff 1.0

Area 2.5 Slope 0.1

Iteration Number I1440 Initial Tc It/I1440 It Cu Cd Cd*I
Calculated 

Tc Difference

(in/hr) (min) (in/hr) (in/hr) (min) (min)
1 0.20 0.44 44.88 8.98 0.76 0.90 8.04 0.44 0.00
2 0.20 0.44 45.07 9.01 0.76 0.90 8.07 0.44 0.00
3 0.20 0.44 45.11 9.02 0.76 0.90 8.08 0.43 0.00
QPEAK (cfs) = 19.8



6/20/2012 11:28 AM
P:\PT\P\POYRY\120280 Los Alamitos\4-prelim-dgn-rprts\Drainage\LA County Rational Method.xlsx 50-yr Rational Calculation

Los Angeles County Computed:  TAN Date:  6/20/2012
Rational Method - Time of Concentration Checked:  Date:  

Project name: AES Power Plant - Los Alamitos
Design Storm: 50-yr

24-hour Precipitation: 4.80
Basin EX5 Length 800

Imperviousness 0.97 Elev. Diff 10.0
Area 7.9 Slope 0.0125

Iteration Number I1440 Initial Tc It/I1440 It Cu Cd Cd*I
Calculated 

Tc Difference

(in/hr) (min) (in/hr) (in/hr) (min) (min)
1 0.20 10.49 10.11 2.02 0.33 0.88 1.78 10.47 0.02
2 0.20 10.47 10.12 2.02 0.33 0.88 1.79 10.46 0.01
3 0.20 10.46 10.12 2.02 0.33 0.88 1.79 10.46 0.00
QPEAK (cfs) = 14.1

Basin EX6 Length 215
Imperviousness 0.97 Elev. Diff 1.0

Area 0.6 Slope 0.0047

Iteration Number I1440 Initial Tc It/I1440 It Cu Cd Cd*I
Calculated 

Tc Difference

(in/hr) (min) (in/hr) (in/hr) (min) (min)
1 0.20 5.38 13.83 2.77 0.41 0.89 2.45 5.38 0.00
2 0.20 5.38 13.83 2.77 0.41 0.89 2.45 5.38 0.00
3 0.20 5.38 13.83 2.77 0.41 0.89 2.45 5.38 0.00
QPEAK (cfs) = 1.5

Basin EX7 Length 1,000
Imperviousness 0.97 Elev. Diff 4.0

Area 8.5 Slope 0.004

Iteration Number I1440 Initial Tc It/I1440 It Cu Cd Cd*I
Calculated 

Tc Difference

(in/hr) (min) (in/hr) (in/hr) (min) (min)
1 0.20 14.81 8.60 1.72 0.27 0.88 1.51 14.81 0.00
2 0.20 14.81 8.60 1.72 0.27 0.88 1.51 14.81 0.00
3 0.20 14.81 8.60 1.72 0.27 0.88 1.51 14.81 0.00
QPEAK (cfs) = 12.9



6/20/2012 11:28 AM
P:\PT\P\POYRY\120280 Los Alamitos\4-prelim-dgn-rprts\Drainage\LA County Rational Method.xlsx 50-yr Rational Calculation

Los Angeles County Computed:  TAN Date:  6/20/2012
Rational Method - Time of Concentration Checked:  Date:  

Project name: AES Power Plant - Los Alamitos
Design Storm: 50-yr

24-hour Precipitation: 4.80
Basin EX8 Length 700

Imperviousness 0.97 Elev. Diff 3.0
Area 7.6 Slope 0.0043

Iteration Number I1440 Initial Tc It/I1440 It Cu Cd Cd*I
Calculated 

Tc Difference

(in/hr) (min) (in/hr) (in/hr) (min) (min)
1 0.20 11.64 9.63 1.93 0.31 0.88 1.70 11.64 0.00
2 0.20 11.64 9.63 1.93 0.31 0.88 1.70 11.64 0.00
3 0.20 11.64 9.63 1.93 0.31 0.88 1.70 11.64 0.00
QPEAK (cfs) = 13.0

Basin EX9 Length 50
Imperviousness 0.97 Elev. Diff 0.5

Area 0.6 Slope 0.01

Iteration Number I1440 Initial Tc It/I1440 It Cu Cd Cd*I
Calculated 

Tc Difference

(in/hr) (min) (in/hr) (in/hr) (min) (min)
1 0.20 1.84 22.91 4.58 0.57 0.89 4.08 1.84 0.00
2 0.20 1.84 22.90 4.58 0.57 0.89 4.08 1.84 0.00
3 0.20 1.84 22.90 4.58 0.57 0.89 4.08 1.84 0.00
QPEAK (cfs) = 2.4

Basin A Length 600
Imperviousness 0.97 Elev. Diff 4.0

Area 10.9 Slope 0.0067

Iteration Number I1440 Initial Tc It/I1440 It Cu Cd Cd*I
Calculated 

Tc Difference

(in/hr) (min) (in/hr) (in/hr) (min) (min)
1 0.20 9.74 10.47 2.09 0.33 0.88 1.85 9.74 0.00
2 0.20 9.74 10.47 2.09 0.33 0.88 1.85 9.74 0.00
3 0.20 9.74 10.47 2.09 0.33 0.88 1.85 9.74 0.00
QPEAK (cfs) = 20.1



6/20/2012 11:28 AM
P:\PT\P\POYRY\120280 Los Alamitos\4-prelim-dgn-rprts\Drainage\LA County Rational Method.xlsx 50-yr Rational Calculation

Los Angeles County Computed:  TAN Date:  6/20/2012
Rational Method - Time of Concentration Checked:  Date:  

Project name: AES Power Plant - Los Alamitos
Design Storm: 50-yr

24-hour Precipitation: 4.80
Basin B Length 800

Imperviousness 0.97 Elev. Diff 6.0
Area 17.6 Slope 0.0075

Iteration Number I1440 Initial Tc It/I1440 It Cu Cd Cd*I
Calculated 

Tc Difference

(in/hr) (min) (in/hr) (in/hr) (min) (min)
1 0.20 11.46 9.70 1.94 0.32 0.88 1.71 11.46 0.00
2 0.20 11.46 9.70 1.94 0.32 0.88 1.71 11.46 0.00
3 0.20 11.46 9.70 1.94 0.32 0.88 1.71 11.46 0.00
QPEAK (cfs) = 30.2
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