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VENTURA COUNTY WATERSHED PROTECTION DISTRICT
TIME OF CONCENTRATION

TC Program Version: 2.64.0.37

Project: Cruzan - Pre-Development Hydrology

Date: 3/3/2022 1:52:09 PM

Engineer: AM

Consultant: Ware Malcomb

SUMMARY OF COMPUTATIONS

Watershed Name: Pre-Development Hydrology

Name Zone Storm Soil Area (acres) TC (min)

Existing Hydrology CON3 10 5.00 6.6/ 7 9.824/10




Watershed Name: Pre-Development Hydrology

Sub-Area Name: Existing Hydrology
Tc: 9.824 Minutes

DATA FOR SUB AREA 1

SUB AREA TIME OF CONCENTRATION: 9.824 min. = 10 min.

SUB AREA INPUT DATA

Sub Area Name: Existing Hydrology
Total Area (ac): 6.64

Flood Zone: 3

Rainfall Zone: CON3

Storm Frequency (years): 10
Development Type: Industrial

Soil Type: 5.00

Percent Impervious: 88

SUB AREA OUTPUT

Intensity (in/hr): 1.944

C Total: 0.877

Sum Q Segments (cfs): 11.31

Q Total (cfs): 11.31

Sum Percent Area (%): 100.0

Sum of Flow Path Travel Times (sec): 589.45

Time of Concentration (min): 9.824




DATA FOR FLOW PATH 1

Flow Path Name: Al

FLOW PATH TRAVEL TIME (min): 2.4223
Flow Type: Overland

Length (ft): 72.67

Top Elevation (ft): 686.66
Bottom Elevation (ft): 682.77
Contributing Area (acres): 0.05
Percent of Sub-Area (%): 0.8
Overland Type: Mountain
Development Type: Industrial
Map Slope: 0.0535

Effective Slope: 0.0535

Q for Flow Path (cfs): 0.09

Avg Velocity (ft/s): 0.50

Passed Scour Check: N/A

DATA FOR FLOW PATH 2

Flow Path Name: A2

FLOW PATH TRAVEL TIME (min): 2.7866
Flow Type: Street

Length (ft): 509.82

Top Elevation (ft): 683.81

Bottom Elevation (ft): 674.82
Contributing Area (acres): 2.57

Percent of Sub-Area (%): 38.7

Street Width (ft): 32



Curb Height (in): 6

Map Slope: 0.0176

Q for Flow Path (cfs): 4.38
Q Top (cfs): 0.09

Q Bottom (cfs): 4.46
Velocity Top (ft/s): 1.10
Velocity Bottom (ft/s): 2.97
Avg Velocity (ft/s): 2.03

Wave Velocity (ft/s): 3.05

DATA FOR FLOW PATH 3

Flow Path Name: A3

FLOW PATH TRAVEL TIME (min): 1.8088
Flow Type: Street

Length (ft): 477.87

Top Elevation (ft): 680.28
Bottom Elevation (ft): 673.37
Contributing Area (acres): 1.66
Percent of Sub-Area (%): 25.0
Street Width (ft): 32

Curb Height (in): 6

Map Slope: 0.0145

Q for Flow Path (cfs): 2.83
QTop (cfs): 4.46

Q Bottom (cfs): 7.29

Velocity Top (ft/s): 2.75
Velocity Bottom (ft/s): 3.12

Avg Velocity (ft/s): 2.94



Wave Velocity (ft/s): 4.40

DATA FOR FLOW PATH 4

Flow Path Name: A4

FLOW PATH TRAVEL TIME (min): 0.1567
Flow Type: Street

Length (ft): 71.02

Top Elevation (ft): 675.37
Bottom Elevation (ft): 671.72
Contributing Area (acres): 0.04
Percent of Sub-Area (%): 0.6
Street Width (ft): 32

Curb Height (in): 6

Map Slope: 0.0514

Q for Flow Path (cfs): 0.07
QTop (cfs): 7.29

Q Bottom (cfs): 7.36

Velocity Top (ft/s): 5.03
Velocity Bottom (ft/s): 5.04
Avg Velocity (ft/s): 5.04

Wave Velocity (ft/s): 7.55

DATA FOR FLOW PATH 5

Flow Path Name: A5
FLOW PATH TRAVEL TIME (min): 1.6111
Flow Type: Street

Length (ft): 547.9



Top Elevation (ft): 683.81
Bottom Elevation (ft): 671.72
Contributing Area (acres): 1.18
Percent of Sub-Area (%): 17.8
Street Width (ft): 32

Curb Height (in): 6

Map Slope: 0.0221

Q for Flow Path (cfs): 2.01
QTop (cfs): 7.36

Q Bottom (cfs): 9.37

Velocity Top (ft/s): 3.66
Velocity Bottom (ft/s): 3.89
Avg Velocity (ft/s): 3.78

Wave Velocity (ft/s): 5.67

DATA FOR FLOW PATH 6

Flow Path Name: A6

FLOW PATH TRAVEL TIME (min): 0.1033
Flow Type: Street

Length (ft): 48.7

Top Elevation (ft): 674.15
Bottom Elevation (ft): 671.8
Contributing Area (acres): 0.07
Percent of Sub-Area (%): 1.1
Street Width (ft): 32

Curb Height (in): 6

Map Slope: 0.0483

Q for Flow Path (cfs): 0.12



QTop (cfs): 9.37

Q Bottom (cfs): 9.49
Velocity Top (ft/s): 5.23
Velocity Bottom (ft/s): 5.25
Avg Velocity (ft/s): 5.24

Wave Velocity (ft/s): 7.86

DATA FOR FLOW PATH 7

Flow Path Name: A7

FLOW PATH TRAVEL TIME (min): 0.8793
Flow Type: Street

Length (ft): 236.56

Top Elevation (ft): 675.81
Bottom Elevation (ft): 673.36
Contributing Area (acres): 0.85
Percent of Sub-Area (%): 12.8
Street Width (ft): 32

Curb Height (in): 6

Map Slope: 0.0104

Q for Flow Path (cfs): 1.45
QTop (cfs): 9.49

Q Bottom (cfs): 10.94

Velocity Top (ft/s): 2.94
Velocity Bottom (ft/s): 3.04
Avg Velocity (ft/s): 2.99

Wave Velocity (ft/s): 4.48

DATA FOR FLOW PATH 8



Flow Path Name: A8

FLOW PATH TRAVEL TIME (min): 0.0562
Flow Type: Street

Length (ft): 39.12

Top Elevation (ft): 675.38
Bottom Elevation (ft): 670.63
Contributing Area (acres): 0.22
Percent of Sub-Area (%): 3.3
Street Width (ft): 32

Curb Height (in): 6

Map Slope: 0.1214

Q for Flow Path (cfs): 0.37
QTop (cfs): 10.94

Q Bottom (cfs): 11.31

Velocity Top (ft/s): 7.70
Velocity Bottom (ft/s): 7.77
Avg Velocity (ft/s): 7.74

Wave Velocity (ft/s): 11.61



VENTURA COUNTY WATERSHED PROTECTION DISTRICT
TIME OF CONCENTRATION

TC Program Version: 2.64.0.37

Project: Cruzan - Pre-Development Hydrology

Date: 3/3/2022 1:52:09 PM

Engineer: AM

Consultant: Ware Malcomb

SUMMARY OF COMPUTATIONS

Watershed Name: Pre-Development Hydrology

Name Zone Storm Soil Area (acres) TC (min)

Existing Hydrology CON3 25 5.00 6.6/ 7 8926/ 9




Watershed Name: Pre-Development Hydrology

Sub-Area Name: Existing Hydrology
Tc: 8.926 Minutes

DATA FOR SUB AREA 1

SUB AREA TIME OF CONCENTRATION: 8.926 min. =9 min.

SUB AREA INPUT DATA

Sub Area Name: Existing Hydrology
Total Area (ac): 6.64

Flood Zone: 3

Rainfall Zone: CON3

Storm Frequency (years): 25
Development Type: Industrial

Soil Type: 5.00

Percent Impervious: 88

SUB AREA OUTPUT

Intensity (in/hr): 2.460

C Total: 0.879

Sum Q Segments (cfs): 14.36

Q Total (cfs): 14.36

Sum Percent Area (%): 100.0

Sum of Flow Path Travel Times (sec): 535.56

Time of Concentration (min): 8.926




DATA FOR FLOW PATH 1

Flow Path Name: Al

FLOW PATH TRAVEL TIME (min): 1.9554
Flow Type: Overland

Length (ft): 72.67

Top Elevation (ft): 686.66
Bottom Elevation (ft): 682.77
Contributing Area (acres): 0.05
Percent of Sub-Area (%): 0.8
Overland Type: Mountain
Development Type: Industrial
Map Slope: 0.0535

Effective Slope: 0.0535

Q for Flow Path (cfs): 0.11

Avg Velocity (ft/s): 0.62

Passed Scour Check: N/A

DATA FOR FLOW PATH 2

Flow Path Name: A2

FLOW PATH TRAVEL TIME (min): 2.6242
Flow Type: Street

Length (ft): 509.82

Top Elevation (ft): 683.81

Bottom Elevation (ft): 674.82
Contributing Area (acres): 2.57

Percent of Sub-Area (%): 38.7

Street Width (ft): 32



Curb Height (in): 6

Map Slope: 0.0176

Q for Flow Path (cfs): 5.56
QTop (cfs): 0.11

Q Bottom (cfs): 5.67
Velocity Top (ft/s): 1.16
Velocity Bottom (ft/s): 3.15
Avg Velocity (ft/s): 2.16

Wave Velocity (ft/s): 3.24

DATA FOR FLOW PATH 3

Flow Path Name: A3

FLOW PATH TRAVEL TIME (min): 1.7034
Flow Type: Street

Length (ft): 477.87

Top Elevation (ft): 680.28
Bottom Elevation (ft): 673.37
Contributing Area (acres): 1.66
Percent of Sub-Area (%): 25.0
Street Width (ft): 32

Curb Height (in): 6

Map Slope: 0.0145

Q for Flow Path (cfs): 3.59
QTop (cfs): 5.67

Q Bottom (cfs): 9.26

Velocity Top (ft/s): 2.93
Velocity Bottom (ft/s): 3.31

Avg Velocity (ft/s): 3.12



Wave Velocity (ft/s): 4.68

DATA FOR FLOW PATH 4

Flow Path Name: A4

FLOW PATH TRAVEL TIME (min): 0.1476
Flow Type: Street

Length (ft): 71.02

Top Elevation (ft): 675.37
Bottom Elevation (ft): 671.72
Contributing Area (acres): 0.04
Percent of Sub-Area (%): 0.6
Street Width (ft): 32

Curb Height (in): 6

Map Slope: 0.0514

Q for Flow Path (cfs): 0.09
QTop (cfs): 9.26

Q Bottom (cfs): 9.35

Velocity Top (ft/s): 5.34
Velocity Bottom (ft/s): 5.35
Avg Velocity (ft/s): 5.35

Wave Velocity (ft/s): 8.02

DATA FOR FLOW PATH 5

Flow Path Name: A5
FLOW PATH TRAVEL TIME (min): 1.5172
Flow Type: Street

Length (ft): 547.9



Top Elevation (ft): 683.81
Bottom Elevation (ft): 671.72
Contributing Area (acres): 1.18
Percent of Sub-Area (%): 17.8
Street Width (ft): 32

Curb Height (in): 6

Map Slope: 0.0221

Q for Flow Path (cfs): 2.55

Q Top (cfs): 9.35

Q Bottom (cfs): 11.90
Velocity Top (ft/s): 3.89
Velocity Bottom (ft/s): 4.13
Avg Velocity (ft/s): 4.01

Wave Velocity (ft/s): 6.02

DATA FOR FLOW PATH 6

Flow Path Name: A6

FLOW PATH TRAVEL TIME (min): 0.0973
Flow Type: Street

Length (ft): 48.7

Top Elevation (ft): 674.15
Bottom Elevation (ft): 671.8
Contributing Area (acres): 0.07
Percent of Sub-Area (%): 1.1
Street Width (ft): 32

Curb Height (in): 6

Map Slope: 0.0483

Q for Flow Path (cfs): 0.15



QTop (cfs): 11.90

Q Bottom (cfs): 12.05
Velocity Top (ft/s): 5.55
Velocity Bottom (ft/s): 5.57
Avg Velocity (ft/s): 5.56

Wave Velocity (ft/s): 8.35

DATA FOR FLOW PATH 7

Flow Path Name: A7

FLOW PATH TRAVEL TIME (min): 0.8281
Flow Type: Street

Length (ft): 236.56

Top Elevation (ft): 675.81
Bottom Elevation (ft): 673.36
Contributing Area (acres): 0.85
Percent of Sub-Area (%): 12.8
Street Width (ft): 32

Curb Height (in): 6

Map Slope: 0.0104

Q for Flow Path (cfs): 1.84

Q Top (cfs): 12.05

Q Bottom (cfs): 13.89

Velocity Top (ft/s): 3.12
Velocity Bottom (ft/s): 3.23
Avg Velocity (ft/s): 3.17

Wave Velocity (ft/s): 4.76

DATA FOR FLOW PATH 8



Flow Path Name: A8

FLOW PATH TRAVEL TIME (min): 0.0529
Flow Type: Street

Length (ft): 39.12

Top Elevation (ft): 675.38
Bottom Elevation (ft): 670.63
Contributing Area (acres): 0.22
Percent of Sub-Area (%): 3.3
Street Width (ft): 32

Curb Height (in): 6

Map Slope: 0.1214

Q for Flow Path (cfs): 0.48

Q Top (cfs): 13.89

Q Bottom (cfs): 14.36

Velocity Top (ft/s): 8.18
Velocity Bottom (ft/s): 8.25
Avg Velocity (ft/s): 8.22

Wave Velocity (ft/s): 12.32



VENTURA COUNTY WATERSHED PROTECTION DISTRICT
TIME OF CONCENTRATION

TC Program Version: 2.64.0.37

Project: Cruzan - Pre-Development Hydrology

Date: 3/3/2022 1:52:09 PM

Engineer: AM

Consultant: Ware Malcomb

SUMMARY OF COMPUTATIONS

Watershed Name: Pre-Development Hydrology

Name Zone Storm Soil Area (acres) TC (min)

Existing Hydrology CON3 50 5.00 6.6/ 7 7.875/ 8




Watershed Name: Pre-Development Hydrology

Sub-Area Name: Existing Hydrology
Tc: 7.875 Minutes

DATA FOR SUB AREA 1

SUB AREA TIME OF CONCENTRATION: 7.875 min. = 8 min.

SUB AREA INPUT DATA

Sub Area Name: Existing Hydrology
Total Area (ac): 6.64

Flood Zone: 3

Rainfall Zone: CON3

Storm Frequency (years): 50
Development Type: Industrial

Soil Type: 5.00

Percent Impervious: 88

SUB AREA OUTPUT

Intensity (in/hr): 2.933

C Total: 0.882

Sum Q Segments (cfs): 17.18

Q Total (cfs): 17.18

Sum Percent Area (%): 100.0

Sum of Flow Path Travel Times (sec): 472.52

Time of Concentration (min): 7.875




DATA FOR FLOW PATH 1

Flow Path Name: Al

FLOW PATH TRAVEL TIME (min): 1.2112
Flow Type: Overland

Length (ft): 72.67

Top Elevation (ft): 686.66
Bottom Elevation (ft): 682.77
Contributing Area (acres): 0.05
Percent of Sub-Area (%): 0.8
Overland Type: Mountain
Development Type: Industrial
Map Slope: 0.0535

Effective Slope: 0.0535

Q for Flow Path (cfs): 0.13

Avg Velocity (ft/s): 1.00

Passed Scour Check: N/A

DATA FOR FLOW PATH 2

Flow Path Name: A2

FLOW PATH TRAVEL TIME (min): 2.5088
Flow Type: Street

Length (ft): 509.82

Top Elevation (ft): 683.81

Bottom Elevation (ft): 674.82
Contributing Area (acres): 2.57

Percent of Sub-Area (%): 38.7

Street Width (ft): 32



Curb Height (in): 6

Map Slope: 0.0176

Q for Flow Path (cfs): 6.65
QTop (cfs): 0.13

Q Bottom (cfs): 6.78
Velocity Top (ft/s): 1.22
Velocity Bottom (ft/s): 3.30
Avg Velocity (ft/s): 2.26

Wave Velocity (ft/s): 3.39

DATA FOR FLOW PATH 3

Flow Path Name: A3

FLOW PATH TRAVEL TIME (min): 1.6285
Flow Type: Street

Length (ft): 477.87

Top Elevation (ft): 680.28
Bottom Elevation (ft): 673.37
Contributing Area (acres): 1.66
Percent of Sub-Area (%): 25.0
Street Width (ft): 32

Curb Height (in): 6

Map Slope: 0.0145

Q for Flow Path (cfs): 4.29
QTop (cfs): 6.78

Q Bottom (cfs): 11.07

Velocity Top (ft/s): 3.06
Velocity Bottom (ft/s): 3.46

Avg Velocity (ft/s): 3.26



Wave Velocity (ft/s): 4.89

DATA FOR FLOW PATH 4

Flow Path Name: A4

FLOW PATH TRAVEL TIME (min): 0.1411
Flow Type: Street

Length (ft): 71.02

Top Elevation (ft): 675.37
Bottom Elevation (ft): 671.72
Contributing Area (acres): 0.04
Percent of Sub-Area (%): 0.6
Street Width (ft): 32

Curb Height (in): 6

Map Slope: 0.0514

Q for Flow Path (cfs): 0.10
QTop (cfs): 11.07

Q Bottom (cfs): 11.18

Velocity Top (ft/s): 5.59
Velocity Bottom (ft/s): 5.60
Avg Velocity (ft/s): 5.59

Wave Velocity (ft/s): 8.39

DATA FOR FLOW PATH 5

Flow Path Name: A5
FLOW PATH TRAVEL TIME (min): 1.4505
Flow Type: Street

Length (ft): 547.9



Top Elevation (ft): 683.81
Bottom Elevation (ft): 671.72
Contributing Area (acres): 1.18
Percent of Sub-Area (%): 17.8
Street Width (ft): 32

Curb Height (in): 6

Map Slope: 0.0221

Q for Flow Path (cfs): 3.05
QTop (cfs): 11.18

Q Bottom (cfs): 14.23
Velocity Top (ft/s): 4.07
Velocity Bottom (ft/s): 4.32
Avg Velocity (ft/s): 4.20

Wave Velocity (ft/s): 6.30

DATA FOR FLOW PATH 6

Flow Path Name: A6

FLOW PATH TRAVEL TIME (min): 0.0930
Flow Type: Street

Length (ft): 48.7

Top Elevation (ft): 674.15
Bottom Elevation (ft): 671.8
Contributing Area (acres): 0.07
Percent of Sub-Area (%): 1.1
Street Width (ft): 32

Curb Height (in): 6

Map Slope: 0.0483

Q for Flow Path (cfs): 0.18



QTop (cfs): 14.23

Q Bottom (cfs): 14.41
Velocity Top (ft/s): 5.81
Velocity Bottom (ft/s): 5.83
Avg Velocity (ft/s): 5.82

Wave Velocity (ft/s): 8.73

DATA FOR FLOW PATH 7

Flow Path Name: A7

FLOW PATH TRAVEL TIME (min): 0.7917
Flow Type: Street

Length (ft): 236.56

Top Elevation (ft): 675.81
Bottom Elevation (ft): 673.36
Contributing Area (acres): 0.85
Percent of Sub-Area (%): 12.8
Street Width (ft): 32

Curb Height (in): 6

Map Slope: 0.0104

Q for Flow Path (cfs): 2.20
QTop (cfs): 14.41

Q Bottom (cfs): 16.61

Velocity Top (ft/s): 3.26
Velocity Bottom (ft/s): 3.38
Avg Velocity (ft/s): 3.32

Wave Velocity (ft/s): 4.98

DATA FOR FLOW PATH 8



Flow Path Name: A8

FLOW PATH TRAVEL TIME (min): 0.0506
Flow Type: Street

Length (ft): 39.12

Top Elevation (ft): 675.38
Bottom Elevation (ft): 670.63
Contributing Area (acres): 0.22
Percent of Sub-Area (%): 3.3
Street Width (ft): 32

Curb Height (in): 6

Map Slope: 0.1214

Q for Flow Path (cfs): 0.57
QTop (cfs): 16.61

Q Bottom (cfs): 17.18

Velocity Top (ft/s): 8.56
Velocity Bottom (ft/s): 8.63
Avg Velocity (ft/s): 8.59

Wave Velocity (ft/s): 12.89



VENTURA COUNTY WATERSHED PROTECTION DISTRICT
TIME OF CONCENTRATION

TC Program Version: 2.64.0.37

Project: Cruzan - Post-Development Hydrology

Date: 7/28/2022 1:52:09 PM

Engineer: AM

Consultant: Ware Malcomb

SUMMARY OF COMPUTATIONS

Watershed Name: Post-Development Hydrology

Name Zone Storm Soil Area (acres) TC (min)

Post Development Hydr CON3 10 5.00 6.7/ 7 20.655/21




Watershed Name: Post-Development Hydrology

Sub-Area Name: Post Development Hydrology
Tc: 20.655 Minutes

DATA FOR SUB AREA 1

SUB AREA TIME OF CONCENTRATION: 20.655 min. =21 min.

SUB AREA INPUT DATA

Sub Area Name: Post Development Hydrology
Total Area (ac): 6.65

Flood Zone: 3

Rainfall Zone: CON3

Storm Frequency (years): 10

Development Type: Industrial

Soil Type: 5.00

Percent Impervious: 87

SUB AREA OUTPUT

Intensity (in/hr): 1.323

C Total: 0.860

Sum Q Segments (cfs): 7.57

Q Total (cfs): 7.57

Sum Percent Area (%): 100.0

Sum of Flow Path Travel Times (sec): 1,239.33

Time of Concentration (min): 20.655




DATA FOR FLOW PATH 1

Flow Path Name: Al

FLOW PATH TRAVEL TIME (min): 3.6267
Flow Type: Overland

Length (ft): 108.8

Top Elevation (ft): 686.66
Bottom Elevation (ft): 683.38
Contributing Area (acres): 0.1
Percent of Sub-Area (%): 1.5
Overland Type: Valley
Development Type: Industrial
Map Slope: 0.0301

Effective Slope: 0.0301

Q for Flow Path (cfs): 0.11
Avg Velocity (ft/s): 0.50

Passed Scour Check: N/A

DATA FOR FLOW PATH 2

Flow Path Name: A2

FLOW PATH TRAVEL TIME (min): 1.3113
Flow Type: Street

Length (ft): 180.44

Top Elevation (ft): 685

Bottom Elevation (ft): 680.61
Contributing Area (acres): 0.18

Percent of Sub-Area (%): 2.7

Street Width (ft): 32



Curb Height (in): 6

Map Slope: 0.0243

Q for Flow Path (cfs): 0.20
QTop (cfs): 0.11

Q Bottom (cfs): 0.32
Velocity Top (ft/s): 1.33
Velocity Bottom (ft/s): 1.73
Avg Velocity (ft/s): 1.53

Wave Velocity (ft/s): 2.29

DATA FOR FLOW PATH 3

Flow Path Name: A3

FLOW PATH TRAVEL TIME (min): 1.3936
Flow Type: Street

Length (ft): 230.65

Top Elevation (ft): 684

Bottom Elevation (ft): 678.88
Contributing Area (acres): 0.31
Percent of Sub-Area (%): 4.7
Street Width (ft): 32

Curb Height (in): 6

Map Slope: 0.0222

Q for Flow Path (cfs): 0.35
QTop (cfs): 0.32

Q Bottom (cfs): 0.67

Velocity Top (ft/s): 1.67
Velocity Bottom (ft/s): 2.01

Avg Velocity (ft/s): 1.84



Wave Velocity (ft/s): 2.76

DATA FOR FLOW PATH 4

Flow Path Name: A4

FLOW PATH TRAVEL TIME (min): 0.7959
Flow Type: Street

Length (ft): 151.8

Top Elevation (ft): 681.92
Bottom Elevation (ft): 678.35
Contributing Area (acres): 0.16
Percent of Sub-Area (%): 2.4
Street Width (ft): 32

Curb Height (in): 6

Map Slope: 0.0235

Q for Flow Path (cfs): 0.18
QTop (cfs): 0.67

Q Bottom (cfs): 0.85

Velocity Top (ft/s): 2.06
Velocity Bottom (ft/s): 2.18
Avg Velocity (ft/s): 2.12

Wave Velocity (ft/s): 3.18

DATA FOR FLOW PATH 5

Flow Path Name: A5
FLOW PATH TRAVEL TIME (min): 0.7712
Flow Type: Street

Length (ft): 158.6



Top Elevation (ft): 680
Bottom Elevation (ft): 676.07
Contributing Area (acres): 0.17
Percent of Sub-Area (%): 2.6
Street Width (ft): 32

Curb Height (in): 6

Map Slope: 0.0248

Q for Flow Path (cfs): 0.19

Q Top (cfs): 0.85

Q Bottom (cfs): 1.05

Velocity Top (ft/s): 2.23
Velocity Bottom (ft/s): 2.34
Avg Velocity (ft/s): 2.29

Wave Velocity (ft/s): 3.43

DATA FOR FLOW PATH 6

Flow Path Name: A6

FLOW PATH TRAVEL TIME (min): 0.7064
Flow Type: Street

Length (ft): 147.01

Top Elevation (ft): 677.36
Bottom Elevation (ft): 674.02
Contributing Area (acres): 0.15
Percent of Sub-Area (%): 2.3
Street Width (ft): 32

Curb Height (in): 6

Map Slope: 0.0227

Q for Flow Path (cfs): 0.17



QTop (cfs): 1.05

Q Bottom (cfs): 1.22
Velocity Top (ft/s): 2.27
Velocity Bottom (ft/s): 2.36
Avg Velocity (ft/s): 2.31

Wave Velocity (ft/s): 3.47

DATA FOR FLOW PATH 7

Flow Path Name: A7

FLOW PATH TRAVEL TIME (min): 0.3836
Flow Type: Street

Length (ft): 79.12

Top Elevation (ft): 675.01
Bottom Elevation (ft): 673.38
Contributing Area (acres): 0.08
Percent of Sub-Area (%): 1.2
Street Width (ft): 32

Curb Height (in): 6

Map Slope: 0.0206

Q for Flow Path (cfs): 0.09
QTop (cfs): 1.22

Q Bottom (cfs): 1.31

Velocity Top (ft/s): 2.27
Velocity Bottom (ft/s): 2.31
Avg Velocity (ft/s): 2.29

Wave Velocity (ft/s): 3.44

DATA FOR FLOW PATH 8



Flow Path Name: A8

FLOW PATH TRAVEL TIME (min): 0.9326
Flow Type: Street

Length (ft): 131.46

Top Elevation (ft): 674.37
Bottom Elevation (ft): 673.48
Contributing Area (acres): 0.31
Percent of Sub-Area (%): 4.7
Street Width (ft): 32

Curb Height (in): 6

Map Slope: 0.0068

Q for Flow Path (cfs): 0.35
QTop (cfs): 1.31

Q Bottom (cfs): 1.66

Velocity Top (ft/s): 1.52
Velocity Bottom (ft/s): 1.61
Avg Velocity (ft/s): 1.57

Wave Velocity (ft/s): 2.35

DATA FOR FLOW PATH 9

Flow Path Name: A9

FLOW PATH TRAVEL TIME (min): 0.2833
Flow Type: Street

Length (ft): 63.04

Top Elevation (ft): 674.25

Bottom Elevation (ft): 672.95

Contributing Area (acres): 0.08



Percent of Sub-Area (%): 1.2
Street Width (ft): 32

Curb Height (in): 6

Map Slope: 0.0206

Q for Flow Path (cfs): 0.09
QTop (cfs): 1.66

Q Bottom (cfs): 1.75
Velocity Top (ft/s): 2.46
Velocity Bottom (ft/s): 2.49
Avg Velocity (ft/s): 2.47

Wave Velocity (ft/s): 3.71

DATA FOR FLOW PATH 10

Flow Path Name: A10

FLOW PATH TRAVEL TIME (min): 0.7260
Flow Type: Street

Length (ft): 167.8

Top Elevation (ft): 674.19
Bottom Elevation (ft): 670.59
Contributing Area (acres): 0.21
Percent of Sub-Area (%): 3.2
Street Width (ft): 32

Curb Height (in): 6

Map Slope: 0.0215

Q for Flow Path (cfs): 0.24
QTop (cfs): 1.75

Q Bottom (cfs): 1.99

Velocity Top (ft/s): 2.53



Velocity Bottom (ft/s): 2.61
Avg Velocity (ft/s): 2.57

Wave Velocity (ft/s): 3.85

DATA FOR FLOW PATH 11

Flow Path Name: A11

FLOW PATH TRAVEL TIME (min): 0.6774
Flow Type: Street

Length (ft): 150.92

Top Elevation (ft): 673.54
Bottom Elevation (ft): 670.82
Contributing Area (acres): 0.19
Percent of Sub-Area (%): 2.9
Street Width (ft): 32

Curb Height (in): 6

Map Slope: 0.0180

Q for Flow Path (cfs): 0.22
QTop (cfs): 1.99

Q Bottom (cfs): 2.21

Velocity Top (ft/s): 2.44
Velocity Bottom (ft/s): 2.51
Avg Velocity (ft/s): 2.48

Wave Velocity (ft/s): 3.71

DATA FOR FLOW PATH 12

Flow Path Name: A12

FLOW PATH TRAVEL TIME (min): 0.5546



Flow Type: Street

Length (ft): 125.66

Top Elevation (ft): 673.56
Bottom Elevation (ft): 671.32
Contributing Area (acres): 0.13
Percent of Sub-Area (%): 2.0
Street Width (ft): 32

Curb Height (in): 6

Map Slope: 0.0178

Q for Flow Path (cfs): 0.15
QTop (cfs): 2.21

Q Bottom (cfs): 2.36
Velocity Top (ft/s): 2.50
Velocity Bottom (ft/s): 2.54
Avg Velocity (ft/s): 2.52

Wave Velocity (ft/s): 3.78

DATA FOR FLOW PATH 13

Flow Path Name: A13

FLOW PATH TRAVEL TIME (min): 0.5697
Flow Type: Street

Length (ft): 135.64

Top Elevation (ft): 673.68

Bottom Elevation (ft): 671.04
Contributing Area (acres): 0.14

Percent of Sub-Area (%): 2.1

Street Width (ft): 32

Curb Height (in): 6



Map Slope: 0.0195

Q for Flow Path (cfs): 0.16
QTop (cfs): 2.36

Q Bottom (cfs): 2.51
Velocity Top (ft/s): 2.62
Velocity Bottom (ft/s): 2.67
Avg Velocity (ft/s): 2.65

Wave Velocity (ft/s): 3.97

DATA FOR FLOW PATH 14

Flow Path Name: A14

FLOW PATH TRAVEL TIME (min): 1.1943
Flow Type: Street

Length (ft): 170.17

Top Elevation (ft): 671.32
Bottom Elevation (ft): 670.52
Contributing Area (acres): 0.27
Percent of Sub-Area (%): 4.1
Street Width (ft): 32

Curb Height (in): 6

Map Slope: 0.0047

Q for Flow Path (cfs): 0.31
QTop (cfs): 2.51

Q Bottom (cfs): 2.82

Velocity Top (ft/s): 1.56
Velocity Bottom (ft/s): 1.61
Avg Velocity (ft/s): 1.58

Wave Velocity (ft/s): 2.37



DATA FOR FLOW PATH 15

Flow Path Name: A15

FLOW PATH TRAVEL TIME (min): 1.7699
Flow Type: Street

Length (ft): 349.35

Top Elevation (ft): 673.97
Bottom Elevation (ft): 670.52
Contributing Area (acres): 0.69
Percent of Sub-Area (%): 10.4
Street Width (ft): 32

Curb Height (in): 6

Map Slope: 0.0099

Q for Flow Path (cfs): 0.79
QTop (cfs): 2.82

Q Bottom (cfs): 3.61

Velocity Top (ft/s): 2.13
Velocity Bottom (ft/s): 2.26
Avg Velocity (ft/s): 2.19

Wave Velocity (ft/s): 3.29

DATA FOR FLOW PATH 16

Flow Path Name: A16

FLOW PATH TRAVEL TIME (min): 0.9230
Flow Type: Street

Length (ft): 263.74

Top Elevation (ft): 677.97



Bottom Elevation (ft): 671.81
Contributing Area (acres): 0.39
Percent of Sub-Area (%): 5.9
Street Width (ft): 32

Curb Height (in): 6

Map Slope: 0.0234

Q for Flow Path (cfs): 0.44
QTop (cfs): 3.61

Q Bottom (cfs): 4.05

Velocity Top (ft/s): 3.13
Velocity Bottom (ft/s): 3.22
Avg Velocity (ft/s): 3.17

Wave Velocity (ft/s): 4.76

DATA FOR FLOW PATH 17

Flow Path Name: A17

FLOW PATH TRAVEL TIME (min): 0.6371
Flow Type: Street

Length (ft): 195.42

Top Elevation (ft): 678.37
Bottom Elevation (ft): 673.17
Contributing Area (acres): 0.21
Percent of Sub-Area (%): 3.2
Street Width (ft): 32

Curb Height (in): 6

Map Slope: 0.0266

Q for Flow Path (cfs): 0.24

Q Top (cfs): 4.05



Q Bottom (cfs): 4.29
Velocity Top (ft/s): 3.38
Velocity Bottom (ft/s): 3.43
Avg Velocity (ft/s): 3.41

Wave Velocity (ft/s): 5.11

DATA FOR FLOW PATH 18

Flow Path Name: A18

FLOW PATH TRAVEL TIME (min): 1.0459
Flow Type: Street

Length (ft): 299.1

Top Elevation (ft): 684.27
Bottom Elevation (ft): 678.29
Contributing Area (acres): 1.02
Percent of Sub-Area (%): 15.3
Street Width (ft): 32

Curb Height (in): 6

Map Slope: 0.0200

Q for Flow Path (cfs): 1.16
QTop (cfs): 4.29

Q Bottom (cfs): 5.45

Velocity Top (ft/s): 3.08
Velocity Bottom (ft/s): 3.27
Avg Velocity (ft/s): 3.18

Wave Velocity (ft/s): 4.77

DATA FOR FLOW PATH 19




Flow Path Name: A19

FLOW PATH TRAVEL TIME (min): 0.9913
Flow Type: Street

Length (ft): 298.46

Top Elevation (ft): 680.55
Bottom Elevation (ft): 674.58
Contributing Area (acres): 0.89
Percent of Sub-Area (%): 13.4
Street Width (ft): 32

Curb Height (in): 6

Map Slope: 0.0200

Q for Flow Path (cfs): 1.01
QTop (cfs): 5.45

Q Bottom (cfs): 6.46

Velocity Top (ft/s): 3.27
Velocity Bottom (ft/s): 3.42
Avg Velocity (ft/s): 3.35

Wave Velocity (ft/s): 5.02

DATA FOR FLOW PATH 20

Flow Path Name: A20

FLOW PATH TRAVEL TIME (min): 0.8597
Flow Type: Street

Length (ft): 268.75

Top Elevation (ft): 678.86

Bottom Elevation (ft): 673.48
Contributing Area (acres): 0.77

Percent of Sub-Area (%): 11.6



Street Width (ft): 32

Curb Height (in): 6

Map Slope: 0.0200

Q for Flow Path (cfs): 0.88
QTop (cfs): 6.46

Q Bottom (cfs): 7.34
Velocity Top (ft/s): 3.42
Velocity Bottom (ft/s): 3.53
Avg Velocity (ft/s): 3.47

Wave Velocity (ft/s): 5.21

DATA FOR FLOW PATH 21

Flow Path Name: A21

FLOW PATH TRAVEL TIME (min): 0.5022
Flow Type: Street

Length (ft): 180.96

Top Elevation (ft): 683.38
Bottom Elevation (ft): 678.37
Contributing Area (acres): 0.2
Percent of Sub-Area (%): 3.0
Street Width (ft): 32

Curb Height (in): 6

Map Slope: 0.0277

Q for Flow Path (cfs): 0.23
QTop (cfs): 7.34

Q Bottom (cfs): 7.57

Velocity Top (ft/s): 3.99

Velocity Bottom (ft/s): 4.02



Avg Velocity (ft/s): 4.00

Wave Velocity (ft/s): 6.01



VENTURA COUNTY WATERSHED PROTECTION DISTRICT
TIME OF CONCENTRATION

TC Program Version: 2.64.0.37

Project: Cruzan - Post-Development Hydrology

Date: 7/28/2022 1:52:09 PM

Engineer: AM

Consultant: Ware Malcomb

SUMMARY OF COMPUTATIONS

Watershed Name: Post-Development Hydrology

Name Zone Storm Soil Area (acres) TC (min)

Post Development Hydr CON3 25 5.00 6.7/ 7 19.295/19




Watershed Name: Post-Development Hydrology

Sub-Area Name: Post Development Hydrology
Tc: 19.295 Minutes

DATA FOR SUB AREA 1

SUB AREA TIME OF CONCENTRATION: 19.295 min. = 19 min.

SUB AREA INPUT DATA

Sub Area Name: Post Development Hydrology
Total Area (ac): 6.65

Flood Zone: 3

Rainfall Zone: CON3

Storm Frequency (years): 25

Development Type: Industrial

Soil Type: 5.00

Percent Impervious: 87

SUB AREA OUTPUT

Intensity (in/hr): 1.680

C Total: 0.868

Sum Q Segments (cfs): 9.69

Q Total (cfs): 9.69

Sum Percent Area (%): 100.0

Sum of Flow Path Travel Times (sec): 1,157.69

Time of Concentration (min): 19.295




DATA FOR FLOW PATH 1

Flow Path Name: Al

FLOW PATH TRAVEL TIME (min): 3.2939
Flow Type: Overland

Length (ft): 108.8

Top Elevation (ft): 686.66
Bottom Elevation (ft): 683.38
Contributing Area (acres): 0.1
Percent of Sub-Area (%): 1.5
Overland Type: Valley
Development Type: Industrial
Map Slope: 0.0301

Effective Slope: 0.0301

Q for Flow Path (cfs): 0.15
Avg Velocity (ft/s): 0.55

Passed Scour Check: N/A

DATA FOR FLOW PATH 2

Flow Path Name: A2

FLOW PATH TRAVEL TIME (min): 1.2321
Flow Type: Street

Length (ft): 180.44

Top Elevation (ft): 685

Bottom Elevation (ft): 680.61
Contributing Area (acres): 0.18

Percent of Sub-Area (%): 2.7

Street Width (ft): 32



Curb Height (in): 6

Map Slope: 0.0243

Q for Flow Path (cfs): 0.26
QTop (cfs): 0.15

Q Bottom (cfs): 0.41
Velocity Top (ft/s): 1.42
Velocity Bottom (ft/s): 1.84
Avg Velocity (ft/s): 1.63

Wave Velocity (ft/s): 2.44

DATA FOR FLOW PATH 3

Flow Path Name: A3

FLOW PATH TRAVEL TIME (min): 1.3095
Flow Type: Street

Length (ft): 230.65

Top Elevation (ft): 684

Bottom Elevation (ft): 678.88
Contributing Area (acres): 0.31
Percent of Sub-Area (%): 4.7
Street Width (ft): 32

Curb Height (in): 6

Map Slope: 0.0222

Q for Flow Path (cfs): 0.45
QTop (cfs): 0.41

Q Bottom (cfs): 0.86

Velocity Top (ft/s): 1.77
Velocity Bottom (ft/s): 2.14

Avg Velocity (ft/s): 1.96



Wave Velocity (ft/s): 2.94

DATA FOR FLOW PATH 4

Flow Path Name: A4

FLOW PATH TRAVEL TIME (min): 0.7479
Flow Type: Street

Length (ft): 151.8

Top Elevation (ft): 681.92
Bottom Elevation (ft): 678.35
Contributing Area (acres): 0.16
Percent of Sub-Area (%): 2.4
Street Width (ft): 32

Curb Height (in): 6

Map Slope: 0.0235

Q for Flow Path (cfs): 0.23

Q Top (cfs): 0.86

Q Bottom (cfs): 1.09

Velocity Top (ft/s): 2.19
Velocity Bottom (ft/s): 2.32
Avg Velocity (ft/s): 2.26

Wave Velocity (ft/s): 3.38

DATA FOR FLOW PATH 5

Flow Path Name: A5
FLOW PATH TRAVEL TIME (min): 0.7246
Flow Type: Street

Length (ft): 158.6



Top Elevation (ft): 680
Bottom Elevation (ft): 676.07
Contributing Area (acres): 0.17
Percent of Sub-Area (%): 2.6
Street Width (ft): 32

Curb Height (in): 6

Map Slope: 0.0248

Q for Flow Path (cfs): 0.25
QTop (cfs): 1.09

Q Bottom (cfs): 1.34

Velocity Top (ft/s): 2.37
Velocity Bottom (ft/s): 2.49
Avg Velocity (ft/s): 2.43

Wave Velocity (ft/s): 3.65

DATA FOR FLOW PATH 6

Flow Path Name: A6

FLOW PATH TRAVEL TIME (min): 0.6638
Flow Type: Street

Length (ft): 147.01

Top Elevation (ft): 677.36
Bottom Elevation (ft): 674.02
Contributing Area (acres): 0.15
Percent of Sub-Area (%): 2.3
Street Width (ft): 32

Curb Height (in): 6

Map Slope: 0.0227

Q for Flow Path (cfs): 0.22



QTop (cfs): 1.34

Q Bottom (cfs): 1.56
Velocity Top (ft/s): 2.41
Velocity Bottom (ft/s): 2.51
Avg Velocity (ft/s): 2.46

Wave Velocity (ft/s): 3.69

DATA FOR FLOW PATH 7

Flow Path Name: A7

FLOW PATH TRAVEL TIME (min): 0.3605
Flow Type: Street

Length (ft): 79.12

Top Elevation (ft): 675.01
Bottom Elevation (ft): 673.38
Contributing Area (acres): 0.08
Percent of Sub-Area (%): 1.2
Street Width (ft): 32

Curb Height (in): 6

Map Slope: 0.0206

Q for Flow Path (cfs): 0.12
QTop (cfs): 1.56

Q Bottom (cfs): 1.68

Velocity Top (ft/s): 2.42
Velocity Bottom (ft/s): 2.46
Avg Velocity (ft/s): 2.44

Wave Velocity (ft/s): 3.66

DATA FOR FLOW PATH 8



Flow Path Name: A8

FLOW PATH TRAVEL TIME (min): 0.8763
Flow Type: Street

Length (ft): 131.46

Top Elevation (ft): 674.37
Bottom Elevation (ft): 673.48
Contributing Area (acres): 0.31
Percent of Sub-Area (%): 4.7
Street Width (ft): 32

Curb Height (in): 6

Map Slope: 0.0068

Q for Flow Path (cfs): 0.45
QTop (cfs): 1.68

Q Bottom (cfs): 2.13

Velocity Top (ft/s): 1.62
Velocity Bottom (ft/s): 1.72
Avg Velocity (ft/s): 1.67

Wave Velocity (ft/s): 2.50

DATA FOR FLOW PATH 9

Flow Path Name: A9

FLOW PATH TRAVEL TIME (min): 0.2662
Flow Type: Street

Length (ft): 63.04

Top Elevation (ft): 674.25

Bottom Elevation (ft): 672.95

Contributing Area (acres): 0.08



Percent of Sub-Area (%): 1.2
Street Width (ft): 32

Curb Height (in): 6

Map Slope: 0.0206

Q for Flow Path (cfs): 0.12
QTop (cfs): 2.13

Q Bottom (cfs): 2.24
Velocity Top (ft/s): 2.61
Velocity Bottom (ft/s): 2.65
Avg Velocity (ft/s): 2.63

Wave Velocity (ft/s): 3.95

DATA FOR FLOW PATH 10

Flow Path Name: A10

FLOW PATH TRAVEL TIME (min): 0.6822
Flow Type: Street

Length (ft): 167.8

Top Elevation (ft): 674.19
Bottom Elevation (ft): 670.59
Contributing Area (acres): 0.21
Percent of Sub-Area (%): 3.2
Street Width (ft): 32

Curb Height (in): 6

Map Slope: 0.0215

Q for Flow Path (cfs): 0.31
QTop (cfs): 2.24

Q Bottom (cfs): 2.55

Velocity Top (ft/s): 2.69



Velocity Bottom (ft/s): 2.78
Avg Velocity (ft/s): 2.73

Wave Velocity (ft/s): 4.10

DATA FOR FLOW PATH 11

Flow Path Name: A11

FLOW PATH TRAVEL TIME (min): 0.6365
Flow Type: Street

Length (ft): 150.92

Top Elevation (ft): 673.54
Bottom Elevation (ft): 670.82
Contributing Area (acres): 0.19
Percent of Sub-Area (%): 2.9
Street Width (ft): 32

Curb Height (in): 6

Map Slope: 0.0180

Q for Flow Path (cfs): 0.28
QTop (cfs): 2.55

Q Bottom (cfs): 2.83

Velocity Top (ft/s): 2.60
Velocity Bottom (ft/s): 2.67
Avg Velocity (ft/s): 2.63

Wave Velocity (ft/s): 3.95

DATA FOR FLOW PATH 12

Flow Path Name: A12

FLOW PATH TRAVEL TIME (min): 0.5211



Flow Type: Street

Length (ft): 125.66

Top Elevation (ft): 673.56
Bottom Elevation (ft): 671.32
Contributing Area (acres): 0.13
Percent of Sub-Area (%): 2.0
Street Width (ft): 32

Curb Height (in): 6

Map Slope: 0.0178

Q for Flow Path (cfs): 0.19
QTop (cfs): 2.83

Q Bottom (cfs): 3.02
Velocity Top (ft/s): 2.66
Velocity Bottom (ft/s): 2.70
Avg Velocity (ft/s): 2.68

Wave Velocity (ft/s): 4.02

DATA FOR FLOW PATH 13

Flow Path Name: A13

FLOW PATH TRAVEL TIME (min): 0.5353
Flow Type: Street

Length (ft): 135.64

Top Elevation (ft): 673.68

Bottom Elevation (ft): 671.04
Contributing Area (acres): 0.14

Percent of Sub-Area (%): 2.1

Street Width (ft): 32

Curb Height (in): 6



Map Slope: 0.0195

Q for Flow Path (cfs): 0.20
QTop (cfs): 3.02

Q Bottom (cfs): 3.22
Velocity Top (ft/s): 2.79
Velocity Bottom (ft/s): 2.84
Avg Velocity (ft/s): 2.82

Wave Velocity (ft/s): 4.22

DATA FOR FLOW PATH 14

Flow Path Name: A14

FLOW PATH TRAVEL TIME (min): 1.1222
Flow Type: Street

Length (ft): 170.17

Top Elevation (ft): 671.32
Bottom Elevation (ft): 670.52
Contributing Area (acres): 0.27
Percent of Sub-Area (%): 4.1
Street Width (ft): 32

Curb Height (in): 6

Map Slope: 0.0047

Q for Flow Path (cfs): 0.39
QTop (cfs): 3.22

Q Bottom (cfs): 3.61

Velocity Top (ft/s): 1.66
Velocity Bottom (ft/s): 1.71
Avg Velocity (ft/s): 1.68

Wave Velocity (ft/s): 2.53



DATA FOR FLOW PATH 15

Flow Path Name: A15

FLOW PATH TRAVEL TIME (min): 1.6631
Flow Type: Street

Length (ft): 349.35

Top Elevation (ft): 673.97
Bottom Elevation (ft): 670.52
Contributing Area (acres): 0.69
Percent of Sub-Area (%): 10.4
Street Width (ft): 32

Curb Height (in): 6

Map Slope: 0.0099

Q for Flow Path (cfs): 1.01
QTop (cfs): 3.61

Q Bottom (cfs): 4.62

Velocity Top (ft/s): 2.26
Velocity Bottom (ft/s): 2.41
Avg Velocity (ft/s): 2.33

Wave Velocity (ft/s): 3.50

DATA FOR FLOW PATH 16

Flow Path Name: A16

FLOW PATH TRAVEL TIME (min): 0.8673
Flow Type: Street

Length (ft): 263.74

Top Elevation (ft): 677.97



Bottom Elevation (ft): 671.81
Contributing Area (acres): 0.39
Percent of Sub-Area (%): 5.9
Street Width (ft): 32

Curb Height (in): 6

Map Slope: 0.0234

Q for Flow Path (cfs): 0.57
QTop (cfs): 4.62

Q Bottom (cfs): 5.19

Velocity Top (ft/s): 3.33
Velocity Bottom (ft/s): 3.43
Avg Velocity (ft/s): 3.38

Wave Velocity (ft/s): 5.07

DATA FOR FLOW PATH 17

Flow Path Name: A17

FLOW PATH TRAVEL TIME (min): 0.5986
Flow Type: Street

Length (ft): 195.42

Top Elevation (ft): 678.37
Bottom Elevation (ft): 673.17
Contributing Area (acres): 0.21
Percent of Sub-Area (%): 3.2
Street Width (ft): 32

Curb Height (in): 6

Map Slope: 0.0266

Q for Flow Path (cfs): 0.31

QTop (cfs): 5.19



Q Bottom (cfs): 5.49
Velocity Top (ft/s): 3.60
Velocity Bottom (ft/s): 3.65
Avg Velocity (ft/s): 3.63

Wave Velocity (ft/s): 5.44

DATA FOR FLOW PATH 18

Flow Path Name: A18

FLOW PATH TRAVEL TIME (min): 0.9828
Flow Type: Street

Length (ft): 299.1

Top Elevation (ft): 684.27
Bottom Elevation (ft): 678.29
Contributing Area (acres): 1.02
Percent of Sub-Area (%): 15.3
Street Width (ft): 32

Curb Height (in): 6

Map Slope: 0.0200

Q for Flow Path (cfs): 1.49
QTop (cfs): 5.49

Q Bottom (cfs): 6.98

Velocity Top (ft/s): 3.28
Velocity Bottom (ft/s): 3.48
Avg Velocity (ft/s): 3.38

Wave Velocity (ft/s): 5.07

DATA FOR FLOW PATH 19




Flow Path Name: A19

FLOW PATH TRAVEL TIME (min): 0.9314
Flow Type: Street

Length (ft): 298.46

Top Elevation (ft): 680.55
Bottom Elevation (ft): 674.58
Contributing Area (acres): 0.89
Percent of Sub-Area (%): 13.4
Street Width (ft): 32

Curb Height (in): 6

Map Slope: 0.0200

Q for Flow Path (cfs): 1.30
QTop (cfs): 6.98

Q Bottom (cfs): 8.28

Velocity Top (ft/s): 3.48
Velocity Bottom (ft/s): 3.64
Avg Velocity (ft/s): 3.56

Wave Velocity (ft/s): 5.34

DATA FOR FLOW PATH 20

Flow Path Name: A20

FLOW PATH TRAVEL TIME (min): 0.8078
Flow Type: Street

Length (ft): 268.75

Top Elevation (ft): 678.86

Bottom Elevation (ft): 673.48
Contributing Area (acres): 0.77

Percent of Sub-Area (%): 11.6



Street Width (ft): 32

Curb Height (in): 6

Map Slope: 0.0200

Q for Flow Path (cfs): 1.12
QTop (cfs): 8.28

Q Bottom (cfs): 9.40
Velocity Top (ft/s): 3.64
Velocity Bottom (ft/s): 3.76
Avg Velocity (ft/s): 3.70

Wave Velocity (ft/s): 5.55

DATA FOR FLOW PATH 21

Flow Path Name: A21

FLOW PATH TRAVEL TIME (min): 0.4719
Flow Type: Street

Length (ft): 180.96

Top Elevation (ft): 683.38
Bottom Elevation (ft): 678.37
Contributing Area (acres): 0.2
Percent of Sub-Area (%): 3.0
Street Width (ft): 32

Curb Height (in): 6

Map Slope: 0.0277

Q for Flow Path (cfs): 0.29
QTop (cfs): 9.40

Q Bottom (cfs): 9.69

Velocity Top (ft/s): 4.24

Velocity Bottom (ft/s): 4.28



Avg Velocity (ft/s): 4.26

Wave Velocity (ft/s): 6.39



VENTURA COUNTY WATERSHED PROTECTION DISTRICT
TIME OF CONCENTRATION

TC Program Version: 2.64.0.37

Project: Cruzan - Post-Development Hydrology

Date: 7/28/2022 1:52:09 PM

Engineer: AM

Consultant: Ware Malcomb

SUMMARY OF COMPUTATIONS

Watershed Name: Post-Development Hydrology

Name Zone Storm Soil Area (acres) TC (min)

Post Development Hydr CON3 50 5.00 6.7/ 7 17.097/17




Watershed Name: Post-Development Hydrology

Sub-Area Name: Post Development Hydrology
Tc: 17.097 Minutes

DATA FOR SUB AREA 1

SUB AREA TIME OF CONCENTRATION: 17.097 min. = 17 min.

SUB AREA INPUT DATA

Sub Area Name: Post Development Hydrology
Total Area (ac): 6.65

Flood Zone: 3

Rainfall Zone: CON3

Storm Frequency (years): 50

Development Type: Industrial

Soil Type: 5.00

Percent Impervious: 87

SUB AREA OUTPUT

Intensity (in/hr): 2.008

C Total: 0.871

Sum Q Segments (cfs): 11.63

Q Total (cfs): 11.63

Sum Percent Area (%): 100.0

Sum of Flow Path Travel Times (sec): 1,025.79

Time of Concentration (min): 17.097




DATA FOR FLOW PATH 1

Flow Path Name: Al

FLOW PATH TRAVEL TIME (min): 1.8133
Flow Type: Overland

Length (ft): 108.8

Top Elevation (ft): 686.66
Bottom Elevation (ft): 683.38
Contributing Area (acres): 0.1
Percent of Sub-Area (%): 1.5
Overland Type: Valley
Development Type: Industrial
Map Slope: 0.0301

Effective Slope: 0.0301

Q for Flow Path (cfs): 0.17
Avg Velocity (ft/s): 1.00

Passed Scour Check: N/A

DATA FOR FLOW PATH 2

Flow Path Name: A2

FLOW PATH TRAVEL TIME (min): 1.1769
Flow Type: Street

Length (ft): 180.44

Top Elevation (ft): 685

Bottom Elevation (ft): 680.61
Contributing Area (acres): 0.18

Percent of Sub-Area (%): 2.7

Street Width (ft): 32



Curb Height (in): 6

Map Slope: 0.0243

Q for Flow Path (cfs): 0.31
QTop (cfs): 0.17

Q Bottom (cfs): 0.49
Velocity Top (ft/s): 1.48
Velocity Bottom (ft/s): 1.92
Avg Velocity (ft/s): 1.70

Wave Velocity (ft/s): 2.56

DATA FOR FLOW PATH 3

Flow Path Name: A3

FLOW PATH TRAVEL TIME (min): 1.2507
Flow Type: Street

Length (ft): 230.65

Top Elevation (ft): 684

Bottom Elevation (ft): 678.88
Contributing Area (acres): 0.31
Percent of Sub-Area (%): 4.7
Street Width (ft): 32

Curb Height (in): 6

Map Slope: 0.0222

Q for Flow Path (cfs): 0.54
QTop (cfs): 0.49

Q Bottom (cfs): 1.03

Velocity Top (ft/s): 1.86
Velocity Bottom (ft/s): 2.24

Avg Velocity (ft/s): 2.05



Wave Velocity (ft/s): 3.07

DATA FOR FLOW PATH 4

Flow Path Name: A4

FLOW PATH TRAVEL TIME (min): 0.7144
Flow Type: Street

Length (ft): 151.8

Top Elevation (ft): 681.92
Bottom Elevation (ft): 678.35
Contributing Area (acres): 0.16
Percent of Sub-Area (%): 2.4
Street Width (ft): 32

Curb Height (in): 6

Map Slope: 0.0235

Q for Flow Path (cfs): 0.28
QTop (cfs): 1.03

Q Bottom (cfs): 1.31

Velocity Top (ft/s): 2.29
Velocity Bottom (ft/s): 2.43
Avg Velocity (ft/s): 2.36

Wave Velocity (ft/s): 3.54

DATA FOR FLOW PATH 5

Flow Path Name: A5
FLOW PATH TRAVEL TIME (min): 0.6921
Flow Type: Street

Length (ft): 158.6



Top Elevation (ft): 680
Bottom Elevation (ft): 676.07
Contributing Area (acres): 0.17
Percent of Sub-Area (%): 2.6
Street Width (ft): 32

Curb Height (in): 6

Map Slope: 0.0248

Q for Flow Path (cfs): 0.30
QTop (cfs): 1.31

Q Bottom (cfs): 1.61

Velocity Top (ft/s): 2.48
Velocity Bottom (ft/s): 2.61
Avg Velocity (ft/s): 2.55

Wave Velocity (ft/s): 3.82

DATA FOR FLOW PATH 6

Flow Path Name: A6

FLOW PATH TRAVEL TIME (min): 0.6340
Flow Type: Street

Length (ft): 147.01

Top Elevation (ft): 677.36
Bottom Elevation (ft): 674.02
Contributing Area (acres): 0.15
Percent of Sub-Area (%): 2.3
Street Width (ft): 32

Curb Height (in): 6

Map Slope: 0.0227

Q for Flow Path (cfs): 0.26



QTop (cfs): 1.61

Q Bottom (cfs): 1.87
Velocity Top (ft/s): 2.53
Velocity Bottom (ft/s): 2.63
Avg Velocity (ft/s): 2.58

Wave Velocity (ft/s): 3.86

DATA FOR FLOW PATH 7

Flow Path Name: A7

FLOW PATH TRAVEL TIME (min): 0.3443
Flow Type: Street

Length (ft): 79.12

Top Elevation (ft): 675.01
Bottom Elevation (ft): 673.38
Contributing Area (acres): 0.08
Percent of Sub-Area (%): 1.2
Street Width (ft): 32

Curb Height (in): 6

Map Slope: 0.0206

Q for Flow Path (cfs): 0.14
QTop (cfs): 1.87

Q Bottom (cfs): 2.01

Velocity Top (ft/s): 2.53
Velocity Bottom (ft/s): 2.58
Avg Velocity (ft/s): 2.55

Wave Velocity (ft/s): 3.83

DATA FOR FLOW PATH 8



Flow Path Name: A8

FLOW PATH TRAVEL TIME (min): 0.8370
Flow Type: Street

Length (ft): 131.46

Top Elevation (ft): 674.37
Bottom Elevation (ft): 673.48
Contributing Area (acres): 0.31
Percent of Sub-Area (%): 4.7
Street Width (ft): 32

Curb Height (in): 6

Map Slope: 0.0068

Q for Flow Path (cfs): 0.54
QTop (cfs): 2.01

Q Bottom (cfs): 2.55

Velocity Top (ft/s): 1.69
Velocity Bottom (ft/s): 1.80
Avg Velocity (ft/s): 1.75

Wave Velocity (ft/s): 2.62

DATA FOR FLOW PATH 9

Flow Path Name: A9

FLOW PATH TRAVEL TIME (min): 0.2542
Flow Type: Street

Length (ft): 63.04

Top Elevation (ft): 674.25

Bottom Elevation (ft): 672.95

Contributing Area (acres): 0.08



Percent of Sub-Area (%): 1.2
Street Width (ft): 32

Curb Height (in): 6

Map Slope: 0.0206

Q for Flow Path (cfs): 0.14

Q Top (cfs): 2.55

Q Bottom (cfs): 2.69
Velocity Top (ft/s): 2.74
Velocity Bottom (ft/s): 2.77
Avg Velocity (ft/s): 2.76

Wave Velocity (ft/s): 4.13

DATA FOR FLOW PATH 10

Flow Path Name: A10

FLOW PATH TRAVEL TIME (min): 0.6516
Flow Type: Street

Length (ft): 167.8

Top Elevation (ft): 674.19
Bottom Elevation (ft): 670.59
Contributing Area (acres): 0.21
Percent of Sub-Area (%): 3.2
Street Width (ft): 32

Curb Height (in): 6

Map Slope: 0.0215

Q for Flow Path (cfs): 0.37
QTop (cfs): 2.69

Q Bottom (cfs): 3.06

Velocity Top (ft/s): 2.82



Velocity Bottom (ft/s): 2.91
Avg Velocity (ft/s): 2.86

Wave Velocity (ft/s): 4.29

DATA FOR FLOW PATH 11

Flow Path Name: A11

FLOW PATH TRAVEL TIME (min): 0.6080
Flow Type: Street

Length (ft): 150.92

Top Elevation (ft): 673.54
Bottom Elevation (ft): 670.82
Contributing Area (acres): 0.19
Percent of Sub-Area (%): 2.9
Street Width (ft): 32

Curb Height (in): 6

Map Slope: 0.0180

Q for Flow Path (cfs): 0.33
QTop (cfs): 3.06

Q Bottom (cfs): 3.39

Velocity Top (ft/s): 2.72
Velocity Bottom (ft/s): 2.79
Avg Velocity (ft/s): 2.76

Wave Velocity (ft/s): 4.14

DATA FOR FLOW PATH 12

Flow Path Name: A12

FLOW PATH TRAVEL TIME (min): 0.4977



Flow Type: Street

Length (ft): 125.66

Top Elevation (ft): 673.56
Bottom Elevation (ft): 671.32
Contributing Area (acres): 0.13
Percent of Sub-Area (%): 2.0
Street Width (ft): 32

Curb Height (in): 6

Map Slope: 0.0178

Q for Flow Path (cfs): 0.23
QTop (cfs): 3.39

Q Bottom (cfs): 3.62
Velocity Top (ft/s): 2.78
Velocity Bottom (ft/s): 2.83
Avg Velocity (ft/s): 2.81

Wave Velocity (ft/s): 4.21

DATA FOR FLOW PATH 13

Flow Path Name: A13

FLOW PATH TRAVEL TIME (min): 0.5113
Flow Type: Street

Length (ft): 135.64

Top Elevation (ft): 673.68

Bottom Elevation (ft): 671.04
Contributing Area (acres): 0.14

Percent of Sub-Area (%): 2.1

Street Width (ft): 32

Curb Height (in): 6



Map Slope: 0.0195

Q for Flow Path (cfs): 0.24
QTop (cfs): 3.62

Q Bottom (cfs): 3.87
Velocity Top (ft/s): 2.92
Velocity Bottom (ft/s): 2.97
Avg Velocity (ft/s): 2.95

Wave Velocity (ft/s): 4.42

DATA FOR FLOW PATH 14

Flow Path Name: A14

FLOW PATH TRAVEL TIME (min): 1.0718
Flow Type: Street

Length (ft): 170.17

Top Elevation (ft): 671.32
Bottom Elevation (ft): 670.52
Contributing Area (acres): 0.27
Percent of Sub-Area (%): 4.1
Street Width (ft): 32

Curb Height (in): 6

Map Slope: 0.0047

Q for Flow Path (cfs): 0.47
QTop (cfs): 3.87

Q Bottom (cfs): 4.34

Velocity Top (ft/s): 1.74
Velocity Bottom (ft/s): 1.79
Avg Velocity (ft/s): 1.76

Wave Velocity (ft/s): 2.65



DATA FOR FLOW PATH 15

Flow Path Name: A15

FLOW PATH TRAVEL TIME (min): 1.5885
Flow Type: Street

Length (ft): 349.35

Top Elevation (ft): 673.97
Bottom Elevation (ft): 670.52
Contributing Area (acres): 0.69
Percent of Sub-Area (%): 10.4
Street Width (ft): 32

Curb Height (in): 6

Map Slope: 0.0099

Q for Flow Path (cfs): 1.21
QTop (cfs): 4.34

Q Bottom (cfs): 5.55

Velocity Top (ft/s): 2.37
Velocity Bottom (ft/s): 2.52
Avg Velocity (ft/s): 2.44

Wave Velocity (ft/s): 3.67

DATA FOR FLOW PATH 16

Flow Path Name: A16

FLOW PATH TRAVEL TIME (min): 0.8284
Flow Type: Street

Length (ft): 263.74

Top Elevation (ft): 677.97



Bottom Elevation (ft): 671.81
Contributing Area (acres): 0.39
Percent of Sub-Area (%): 5.9
Street Width (ft): 32

Curb Height (in): 6

Map Slope: 0.0234

Q for Flow Path (cfs): 0.68

Q Top (cfs): 5.55

Q Bottom (cfs): 6.23

Velocity Top (ft/s): 3.49
Velocity Bottom (ft/s): 3.59
Avg Velocity (ft/s): 3.54

Wave Velocity (ft/s): 5.31

DATA FOR FLOW PATH 17

Flow Path Name: A17

FLOW PATH TRAVEL TIME (min): 0.5718
Flow Type: Street

Length (ft): 195.42

Top Elevation (ft): 678.37
Bottom Elevation (ft): 673.17
Contributing Area (acres): 0.21
Percent of Sub-Area (%): 3.2
Street Width (ft): 32

Curb Height (in): 6

Map Slope: 0.0266

Q for Flow Path (cfs): 0.37

QTop (cfs): 6.23



Q Bottom (cfs): 6.59
Velocity Top (ft/s): 3.77
Velocity Bottom (ft/s): 3.83
Avg Velocity (ft/s): 3.80

Wave Velocity (ft/s): 5.70

DATA FOR FLOW PATH 18

Flow Path Name: A18

FLOW PATH TRAVEL TIME (min): 0.9387
Flow Type: Street

Length (ft): 299.1

Top Elevation (ft): 684.27
Bottom Elevation (ft): 678.29
Contributing Area (acres): 1.02
Percent of Sub-Area (%): 15.3
Street Width (ft): 32

Curb Height (in): 6

Map Slope: 0.0200

Q for Flow Path (cfs): 1.78
QTop (cfs): 6.59

Q Bottom (cfs): 8.38

Velocity Top (ft/s): 3.43
Velocity Bottom (ft/s): 3.65
Avg Velocity (ft/s): 3.54

Wave Velocity (ft/s): 5.31

DATA FOR FLOW PATH 19




Flow Path Name: A19

FLOW PATH TRAVEL TIME (min): 0.8897
Flow Type: Street

Length (ft): 298.46

Top Elevation (ft): 680.55
Bottom Elevation (ft): 674.58
Contributing Area (acres): 0.89
Percent of Sub-Area (%): 13.4
Street Width (ft): 32

Curb Height (in): 6

Map Slope: 0.0200

Q for Flow Path (cfs): 1.56
QTop (cfs): 8.38

Q Bottom (cfs): 9.94

Velocity Top (ft/s): 3.65
Velocity Bottom (ft/s): 3.81
Avg Velocity (ft/s): 3.73

Wave Velocity (ft/s): 5.59

DATA FOR FLOW PATH 20

Flow Path Name: A20

FLOW PATH TRAVEL TIME (min): 0.7715
Flow Type: Street

Length (ft): 268.75

Top Elevation (ft): 678.86

Bottom Elevation (ft): 673.48
Contributing Area (acres): 0.77

Percent of Sub-Area (%): 11.6



Street Width (ft): 32

Curb Height (in): 6

Map Slope: 0.0200

Q for Flow Path (cfs): 1.35
QTop (cfs): 9.94

Q Bottom (cfs): 11.28
Velocity Top (ft/s): 3.81
Velocity Bottom (ft/s): 3.93
Avg Velocity (ft/s): 3.87

Wave Velocity (ft/s): 5.81

DATA FOR FLOW PATH 21

Flow Path Name: A21

FLOW PATH TRAVEL TIME (min): 0.4507
Flow Type: Street

Length (ft): 180.96

Top Elevation (ft): 683.38
Bottom Elevation (ft): 678.37
Contributing Area (acres): 0.2
Percent of Sub-Area (%): 3.0
Street Width (ft): 32

Curb Height (in): 6

Map Slope: 0.0277

Q for Flow Path (cfs): 0.35
QTop (cfs): 11.28

Q Bottom (cfs): 11.63
Velocity Top (ft/s): 4.44

Velocity Bottom (ft/s): 4.48



Avg Velocity (ft/s): 4.46

Wave Velocity (ft/s): 6.69





