APPENDIX D

Hydrology and Water Quality
Documentation










































Peak Flow Hydrologic Analysis

File location: O:/3800-3899/3826/hydrocalc/2112 E. 223RD STREET Report.pdf

Version: HydroCalc 1.0.3

Input Parameters
Project Name

2112 E. 223RD STREET

Subarea ID 2A
Area (ac) 1.65

Flow Path Length (ft) 186.0
Flow Path Slope (vft/hft) 0.009
50-yr Rainfall Depth (in) 6.0
Percent Impervious 0.9

Soil Type 3

Design Storm Frequency 50-yr

Fire Factor 0

LID False
Output Results

Modeled (50-yr) Rainfall Depth (in) 6.0

Peak Intensity (in/hr) 3.5798
Undeveloped Runoff Coefficient (Cu) 0.5084
Developed Runoff Coefficient (Cd) 0.8608
Time of Concentration (min) 5.0

Clear Peak Flow Rate (cfs) 5.0847
Burned Peak Fiow Rate (cfs) 5.0847
24-Hr Clear Runoff Volume (ac-ft) 0.6729
24-Hr Clear Runoff Volume (cu-ft) 29313.556
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Peak Flow Hydrologic Analysis

File location: O:/3800-3899/3826/hydrocalc/2112 E. 223RD STREET Report.pdf

Version: HydroCalc 1.0.3

Input Parameters
Project Name

2112 E. 223RD STREET

Subarea ID 3A
Area (ac) 0.65
Flow Path Length (ft) 151.0
Flow Path Slope (vft/hft) 0.0081
50-yr Rainfall Depth (in) 6.0
Percent Impervious 0.9
Soil Type 3
Design Storm Frequency 50-yr
Fire Factor 0

LID False
Output Results

Modeled (50-yr) Rainfall Depth (in) 6.0
Peak Intensity (in/hr) 3.5798
Undeveloped Runoff Coefficient (Cu) 0.5084
Developed Runoff Coefficient (Cd) 0.8608
Time of Concentration (min) 5.0
Clear Peak Flow Rate (cfs) 2.0031
Burned Peak Flow Rate (cfs) 2.0031
24-Hr Clear Runoff Volume (ac-ft) 0.2651
24-Hr Clear Runoff Volume (cu-ft) 11547.7645

Hydrograph (2112 E. 223RD STREET: 3A)
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Peak Flow Hydrologic Analysis

File location: O:/3800-3899/3826/hydrocalc/2112 E. 223RD STREET Report.pdf

Version: HydroCalc 1.0.3

Input Parameters
Project Name

2112 E. 223RD STREET

Subarea ID 4A
Area (ac) 1.45
Flow Path Length (ft) 188.0
Flow Path Slope (vft/hft) 0.0082
50-yr Rainfall Depth (in) 6.0
Percent Impervious 0.9
Soil Type 3
Design Storm Frequency 50-yr
Fire Factor 0

LID False
Output Results

Modeled (50-yr) Rainfall Depth (in) 6.0
Peak Intensity (in/hr) 3.5798
Undeveloped Runoff Coefficient (Cu) 0.5084
Developed Runoff Coefficient (Cd) 0.8608
Time of Concentration (min) 5.0
Clear Peak Flow Rate (cfs) 4.4683
Burned Peak Flow Rate (cfs) 4.4683
24-Hr Clear Runoff Volume (ac-ft) 0.5914
24-Hr Clear Runoff Volume (cu-ft) 25760.3977
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Peak Flow Hydrologic Analysis

File location: O:/3800-3899/3826/hydrocalc/2112 E. 223RD STREET Report.pdf

Version: HydroCalc 1.0.3

Input Parameters
Project Name

2112 E. 223RD STREET

Subarea ID 5A
Area (ac) 0.3
Flow Path Length (ft) 194.0
Flow Path Slope (vft/hft) 0.005
50-yr Rainfall Depth (in) 6.0
Percent Impervious 0.9
Soil Type K]
Design Storm Freguency 50-yr
Fire Factor 0

LID False
Output Results

Modeled (50-yr) Rainfall Depth (in) 6.0
Peak Intensity (in/hr) 3.5798
Undeveloped Runoff Coefficient (Cu) 0.5084
Developed Runoff Coefficient (Cd) 0.8608
Time of Concentration (min) 5.0
Clear Peak Flow Rate (cfs) 0.9245
Burned Peak Flow Rate (cfs) 0.9245
24-Hr Clear Runoff Volume (ac-ft) 0.1224
24-Hr Clear Runoff Volume (cu-ft) 5329.7375
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Peak Flow Hydrologic Analysis

File location: O:/3800-3899/3826/hydrocalc/2112 E. 223RD STREET Report.pdf
Version: HydroCalc 1.0.3

Input Parameters
Project Name

2112 E. 223RD STREET

Subarea ID 6A
Area (ac) 0.3
Flow Path Length (ft) 192.0
Flow Path Slope (vit/hft) 0.0051
50-yr Rainfall Depth (in) 6.0
Percent Impervious 0.9
Soil Type 3
Design Storm Frequency 50-yr
Fire Factor 0

LID False
Output Results

Modeled (50-yr) Rainfall Depth (in) 6.0
Peak Intensity (in/hr) 3.5798
Undeveloped Runoff Coefficient (Cu) 0.5084
Developed Runoff Coefficient (Cd) 0.8608
Time of Concentration (min) 5.0
Clear Peak Flow Rate (cfs) 0.9245
Burned Peak Flow Rate (cfs) 0.9245
24-Hr Clear Runoff Volume (ac-ft) 0.1224
24-Hr Clear Runoff Volume (cu-ft) 5329.7375
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Peak Flow Hydrologic Analysis

File location: 0:/3800-3899/3826/hydrocalc/2112 E. 223RD STREET Report.pdf

Version: HydroCalc 1.0.3

Input Parameters
Project Name

2112 E. 223RD STREET

Subarea ID 7A
Area (ac) 0.1
Flow Path Length (ft) 82.0
Flow Path Slope (vft/hft) 0.0128
50-yr Rainfall Depth (in) 6.0
Percent Impervious 0.9
Soil Type 3
Design Storm Frequency 50-yr
Fire Factor 0

LID False
Output Results

Modeled (50-yr) Rainfall Depth (in) 6.0
Peak Intensity (in/hr) 3.5798
Undeveloped Runoff Coefficient (Cu) 0.5084
Developed Runoff Coefficient (Cd) 0.8608
Time of Concentration (min) 5.0
Clear Peak Flow Rate (cfs) 0.3082
Burned Peak Flow Rate (cfs) 0.3082
24-Hr Clear Runoff Volume (ac-ft) 0.0408
24-Hr Clear Runoff Volume (cu-ft) 1776.5792

0.35 .

Hydrograph (2112 E. 223RD STREET: 7A)

0.30

Flow (cfs)

0.10f

0.0

0.00

0 200 400 600

800 1000 1200 1400 1600
Time (minutes)




Peak Flow Hydrologic Analysis

File location: O:/3800-3899/3826/hydrocalc/2112 E. 223RD STREET Report.pdf
Version: HydroCalc 1.0.3

Input Parameters
Project Name

2112 E. 223RD STREET

Subarea ID 8A
Area (ac) 0.95
Flow Path Length (ft) 175.0
Flow Path Slope (vft/hft) 0.0114
50-yr Rainfall Depth (in) 6.0
Percent Impervious 0.9
Soil Type 3
Design Storm Frequency 50-yr
Fire Factor 0

LID False
Output Results

Modeled (50-yr) Rainfall Depth (in) 6.0
Peak Intensity (in/hr) 3.5798
Undeveloped Runoff Coefficient (Cu) 0.5084
Developed Runoff Coefficient (Cd) 0.8608
Time of Concentration (min) 5.0
Clear Peak Flow Rate (cfs) 2.9275
Burned Peak Flow Rate (cfs) 2.9275
24-Hr Clear Runoff Volume (ac-ft) 0.3875
24-Hr Clear Runoff Volume (cu-ft) 16877.502
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Peak Flow Hydrologic Analysis

File location: O:/3800-3899/3826/hydrocalc/2112 E. 223RD STREET Report.pdf
Version: HydroCalc 1.0.3

Input Parameters
Project Name

2112 E. 223RD STREET

Subarea ID 9A
Area (ac) 0.8
Flow Path Length (ft) 147.0
Flow Path Slope (vft/hft) 0.0314
50-yr Rainfall Depth (in) 6.0
Percent Impervious 0.9
Soil Type 3
Design Storm Frequency 50-yr
Fire Factor 0

LID False
Output Results

Modeled (50-yr) Rainfall Depth (in) 6.0
Peak Intensity (in/hr) 3.5798
Undeveloped Runoff Coefficient (Cu) 0.5084
Developed Runoff Coefficient (Cd) 0.8608
Time of Concentration (min) 5.0
Clear Peak Flow Rate (cfs) 2.4653
Burned Peak Flow Rate (cfs) 2.4653
24-Hr Clear Runoff Volume (ac-ft) 0.3263
24-Hr Clear Runoff Volume (cu-ft) 14212.6332

Hydrograph (2112 E. 223RD STREET: 9A)
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Peak Flow Hydrologic Analysis

File location: O:/3800-3899/3826/hydrocalc/2112 E. 223RD STREET Report.pdt

Version: HydroCalc 1.0.3

Input Parameters
Project Name

2112 E. 223RD STREET

Subarea ID 10A
Area (ac) 1.7
Flow Path Length (ft) 347.0
Flow Path Slope (vit/hft) 0.0105
50-yr Rainfall Depth (in) 6.0
Percent Impervious 0.9
Soil Type 3
Design Storm Frequency 50-yr
Fire Factor 0

LID False
Output Results

Modeled (50-yr) Rainfall Depth (in) 6.0
Peak Intensity (in/hr) 3.2858
Undeveloped Runoff Coefficient (Cu) 0.4801
Developed Runoff Coefficient (Cd) 0.858
Time of Concentration (min) 6.0
Clear Peak Flow Rate (cfs) 4.7927
Burned Peak Flow Rate (cfs) 4.7927
24-Hr Clear Runoff Volume (ac-ft) 0.6933
24-Hr Clear Runoff Volume (cu-ft) 30199.5576
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Peak Flow Hydrologic Analysis

File location: O:/3800-3899/3826/hydrocalc/2112 E. 223RD STREET Report.pdf

Version: HydroCalc 1.0.3

Input Parameters
Project Name

2112 E. 223RD STREET

Subarea ID 11A
Area (ac) 1.05
Flow Path Length (ft) 292.0
Flow Path Slope (vft/hft) 0.0093
50-yr Rainfall Depth (in) 6.0
Percent Impervious 0.9
Soil Type a
Design Storm Freguency 50-yr
Fire Factor 0

LID False
Output Results

Modeled (50-yr) Rainfall Depth (in) 6.0
Peak Intensity (in/hr) 3.5798
Undeveloped Runoff Coefficient (Cu) 0.5084
Developed Runoff Coefficient (Cd) 0.8608
Time of Concentration (min) 5.0
Clear Peak Flow Rate (cfs) 3.2357
Burned Peak Flow Rate (cfs) 3.2357
24-Hr Clear Runoff Volume (ac-ft) 0.4282
24-Hr Clear Runoff Volume (cu-ft) 18654.0811
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Peak Flow Hydrologic Analysis

File location: O:/3800-3899/3826/hydrocalc/2112 E. 223RD STREET Report.pdf
Version: HydroCalc 1.0.3

Input Parameters
Project Name

2112 E. 223RD STREET

Subarea ID 12A
Area (ac) 0.15
Flow Path Length (ft) 138.0
Flow Path Slope (vit/hft) 0.0122
50-yr Rainfall Depth (in) 6.0
Percent Impervious 0.9
Soil Type 3
Design Storm Frequency 50-yr
Fire Factor 0

LID False
Output Results

Modeled (50-yr) Rainfall Depth (in) 6.0
Peak Intensity (in/hr) 3.5798
Undeveloped Runoff Coefficient (Cu) 0.5084
Developed Runoff Coefficient (Cd) 0.8608
Time of Concentration (min) 5.0
Clear Peak Flow Rate (cfs) 0.4622
Burned Peak Flow Rate (cfs) 0.4622
24-Hr Clear Runoff Volume (ac-ft) 0.0612
24-Hr Clear Runoff Volume (cu-ft) 2664.8687
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Peak Flow Hydrologic Analysis

File location: 0:/3800-3899/3826/hydrocalc/2112 E. 223RD STREET Report.pdf

Version: HydroCalc 1.0.3

Input Parameters
Project Name

2112 E. 223RD STREET

Subarea ID 13A
Area (ac) 1.25
Flow Path Length (ft) 245.0
Flow Path Slope (vfi/hft) 0.0094
50-yr Rainfall Depth (in) 6.0
Percent Impervious 0.9
Soil Type 3
Design Storm Frequency 50-yr
Fire Factor 0

LID False
Output Results

Modeled (50-yr) Rainfall Depth (in) 6.0
Peak Intensity (in/hr) 3.5798
Undeveloped Runoff Coefficient (Cu) 0.5084
Developed Runoff Coefficient (Cd) 0.8608
Time of Concentration (min) 5.0
Clear Peak Flow Rate (cfs) 3.852
Burned Peak Flow Rate (cfs) 3.852
24-Hr Clear Runoff Volume (ac-ft) 0.5098
24-Hr Clear Runoff Volume (cu-ft) 22207.2394
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Peak Flow Hydrologic Analysis

File location: O:/3800-3899/3826/hydrocalc/2112 E. 223RD STREET Report.pdf

Version: HydroCalc 1.0.3

Input Parameters

Project Name
Subarea ID
Area (ac)

Flow Path Length (ft)
Flow Path Slope (vft/hft)
50-yr Rainfall Depth (in)

Percent Impervious

Soil Type

Design Storm Frequency

Fire Factor
LID

2112 E. 223RD STREET
14A
0.25
101.0
0.018
6.0
0.9

3
50-yr
0
False

Output Results

Modeled (50-yr) Rainfall Depth (in)

Peak Intensity (in/hr)

Undeveloped Runoff Coefficient (Cu)
Developed Runoff Coefficient (Cd)
Time of Concentration (min)

Clear Peak Flow Rate (cfs)

Burned Peak Flow Rate (cfs)

24-Hr Clear Runoff Volume (ac-ft)
24-Hr Clear Runoff Volume (cu-ft)

6.0

3.5798
0.5084
0.8608

5.0

0.7704
0.7704
0.102
4441.4479
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Peak Flow Hydrologic Analysis

File location: O:/3800-3899/3826/hydrocalc/2112 E. 223RD STREET Report.pdf
Version: HydroGCalc 1.0.3

Input Parameters
Project Name

2112 E. 223RD STREET

Subarea 1D 15A
Area (ac) 0.6
Flow Path Length (ft) 101.0
Flow Path Slope (vit/hft) 0.018
50-yr Rainfall Depth (in) 6.0
Percent Impervious 0.9
Soil Type 3
Design Storm Frequency 50-yr
Fire Factor 0

LID False
Output Results

Modeled (50-yr) Rainfall Depth (in) 6.0
Peak Intensity (in/hr) 3.5798
Undeveloped Runoff Coefficient (Cu) 0.5084
Developed Runoff Coefficient (Cd) 0.8608
Time of Concentration (min) 5.0
Clear Peak Flow Rate (cfs) 1.849
Burned Peak Flow Rate (cfs) 1.849
24-Hr Clear Runoff Volume (ac-ft) 0.2447
24-Hr Clear Runoff Volume (cu-ft) 10659.4749

Hydrograph (2112 E. 223RD STREET: 15A)
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@ 8.4 MIN --> VOL = 38 CF
@ 1448.4 MIN --> VOL = 49,245 CF

=38 CF

=13,133 CF

= 1440.0 MIN x 60 SEC/MIN x 0.152 cfs
=36,074 CF

=49,245 CF - 13,133 CF - 38 CF

PDbmp = 0.152 cfs
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Text Box
@ 8.4 MIN --> VOL = 38 CF
@ 1448.4 MIN --> VOL = 49,245 CF

               = 38 CF
               = 13,133 CF
               = 1440.0 MIN x 60 SEC/MIN x 0.152 cfs
               = 36,074 CF
               = 49,245 CF - 13,133 CF - 38 CF

luisp
Line

luisp
Polygon

luisp
Polygon

luisp
Line

luisp
Polygon

luisp
Line

luisp
Text Box
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36,074 CF/834 = 44 UrbanPOND units required.
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36,074 CF/834 = 44 UrbanPOND units required.
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[Pannatoni Develobment

[2112 East 223rd Street. Carson.

[UrbanPond chambers for storina 1.5x |
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2112 East 223rd Street, Carson, California 90248
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UrbanPond chambers for storing 1.5x SWQDv 
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Pannatoni Development Company, Inc.


EXHIBIT 2
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EXHIBIT 2


























































































































































































































































































































