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Excerpt: From
FEMA Flesad lnsurance
‘5’{”%41.

Roughness factors (Manning's '"n") wused in. the hydraulic
computations were based on engineering judgment and on field.
observations of the stream and floodplain areas. Table 2 shows the
"' yalues for Petaluma River and various streams studied by

detailed methods in the -city.

Table 2. Summary of Roughness Coefficients (Manning's "n")

i ' V Flooding Source Overbank Areas - Main Channel

Petaluma River

, Highway 101 to Section N . 0.07 - 0.029
‘ , Section N to Lakeville Street ' 0.09 0.04
Lakeville Street to Section Q 0.15 0.05
Section Q to Lynch Creek confluence 0.15 ~ 0.057
Lynch Creek confluence to Section AA 0.10 0.05
Section AA to Section AU ’ 0.10 ) 0.055
Willow Brook : 0.035 to 0.07 0.02 to 0.05
North Corona Channel 0.035 0.014 to 0.035
g . A Capri Creek . 0.045 to 0.055 0.03 to 0.005
éa wnf 4. ¢ Corona Creek ‘ , 0.055 0.02 to 0.04
4»¢; vm»u%u,ﬁ&nch Creek » 0.035 to 0.045 0.035 to 0.065
, Washington Creek ' , 0.05 to 0.07  0.017 to 0.05
i>@e¥ |, E, Washington Creek 0.055 to 0.065  0.014 to 0.065
/.Veel  Thompson Creek 0.04 to 0.12  0.014 to 0.005
Kelly Creek 0.05 0.02 to 0.07
Adobe Creek ; 0.045 0.02 to 0.045

Starting water—surface elevations for the downstream corporate
limits were determined from a HEC-2 study performed by the SCHWA.
For streams tributary to the Petaluma River, starting elevations
were based on coincident flows at confluences.

Tidal elevations for the 10-, 50-, 100-, and 500-year tidal floods
used in this study were developed by the COE (Reference 11). These
elevations do not reflect wind setup or wave action and are
referred to as stillwater elevations. Tidal flood elevations for
the selected recurrence intervals on San Pablo Bay are shown in

Table 3.
Table 3. Summary of Elevations
Flooding Source Stillwater Tidal Elevation (Feet)
and Location 10-year _ 50-year 100-year 500-year

San Pablo Bay
At Petaluma River 6.0 6.4 6.5 6.7

Ponding areas in the northwestern portion of the city are generally
referred to as Denman Flat, a large natural storage area whose
capacity greatly reduces the potential flood hazard downstream.

The elevation is generally controlled by the ground elevation

13
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Worksheet for Section - A (E x. 10Yr-Stor wf}

Project Description
Flow Element:

Friction Method:

Irregular Section

Manning Formula

Solve For: Normal Depth
Input Data

Channel Slope: 0.01500
Discharge: 23.80

Options

Current Roughness Weighted Methc  ImprovedLotters
Open Channel Weighted Roughnest Improvedl.otters
Closed Channel Weighted Roughne  Hortons '
Results

Roughness Coefficient: 0.045

Water Surface Elevation: 20.84

Elevation Range: .20.00 to 25.00 ft
Flow Area: 10.54

Wetted Perimeter: 2525

Top Width: 25.15

Normal Depth: 084 = &
Critical Depth: 6'59

Critical Slope: 0.04229
Velocity: _2_____2—__2 =V
Velocity Head: 0.08

Specific Energy: 0.92

Froude Number: 0.61

Flow Type: Subcritical
Segment Roughness

Start Station  End Station gg:?f:l?::ts

(0+00, 25.00) (2460, 25.00) 0.045

Section Geometry
Station Elevation

0+00 25.00
0+50 24.00

ft/ft
ft¥/s

ﬁz




Worksheet for Section - A (Fx. |00 YR Stoem)

Project Description
Flow Element:

Irregular Section

Friction Method: Manning Formula
Solve For: Normal Depth
Input Data
Channel Slope: 0.01500
Discharge: 33.90
Options
Current Roughness Weighted Methc  ImprovedLotters
Open Channel Weighted Roughnes: Improvedlotters
Closed Channel Weighted Roughne Hortons
Results
Roughness Coefficient: 0.045
Water Surface Elevation: 20.96
Elevation Range: 20.00 to 25.00 ft
Flow Area: 13.74
Wetted Perimeter: 28.82
Top Width: 28.71
Normal Depth: _Q_____Sz__g = oQ
Critical Depth: 0.79
Critical Slope: 0.04035
Velocity: 247 =V
Velocity Head: 0.09
Specific Energy: 1.06
Froude Number: 0.63
Flow Type: Subcritical
Segment Roughness

Roughness

Start Station  End Station

(0+00, 25.00) (2+60, 25.00) 0.045

Section Geometry
Station Elevation

0+00 25.00 -
0+50 24.00

Coefficient

fi/ft
ft¥/s

ft?




Worksheet for Section-B (Ex . 10 Yr S0 a"m.‘}

Project Description
Flow Element:
Friction Method:

Irregular Section

"Manning Formula

Solve For: Normal Depth
Input-Data
Channel Slope: - 0.01300
Discharge: 23.80
Options
Current Roughness Weighted Methc  ImprovedLotters
Open Channel Weighted Roughnes: ImprovedLotters
Closed Channel Weighted Roughne Hortons
Results
Roughness Coefficient: 0.045
Water Surface Elevation: 17.05
Elevation Range: 16.00 to 22.00 it
Flow Area: 9.73
Wetted Perimeter: .18.58
Top Width: 18.45
Normal Depth: 108 =
Critical Depth: 0.86
Critical Slope: 0.03950
Velocity: _ g_i__ﬁ =V
Velocity Head: 0.09
Specific Energy: 1.15
Froude Number: 0.59
Flow Type: Subcritical
Segment Roughness
Start Station ~ End Station Roughqess

Coefficient

(0+00, 22.00) (1+70,22.00) 0.045

Section Geometry
Station Elevation

0+00 22,00
0+50 20.00

ft/it
ftd/s




Worksheet for Section-B ( Fx [©O9© yf S o € )

Project Description
Flow Element:

Friction Method:

Solve For:

Input Data
Channel Slope:

Discharge:

Options

Current Roughness Weighted Methc
Open Channel Weighted Roughnes:
Closed Channel Weighted Roughne

Results
Roughness Coefficient:

Water Surface Elevation:
Elevation Range:

Flow Area:

Wetted Perimeter:

Top Width:

Normal Depth:

Irregular Section -
Manning Formula

Normal Depth

- 0.01300

33.90

ImprovedLotters
ImprovedLotters
Hortons

0.045
17.20

16.00 to 22.00 ft
12.68

21.21

21.07

120 — J\

.

oy

Critical Depth:
Criticél Slope:
Velocity:
Velocity Head:
Specific Energy:
Froude Number:

Flow Type:

Segment Roughness

Roughness

End Station Coefficient

Start Station

(0+00, 22.00) (1+70, 22.00) 0.045

Section Geometry
Station Elevation

0+00 22.00
0+50 20.00

0.99
0.03768
267 =\

-t
——

0.11
1.31
0.61

Subcritical

ft/ft
ft¥/s




Worksheet for Section - C (EK IO ¥r Stoc "‘")

Project Description
Flow Element:

Friction Method:

irregular Section .

Manning Formula

Solve For: Normal Depth
Input Data
Channel Slope: 0.01500
Discharge: 23.80
Options
Current Roughness Weighted Methc  ImprovedLotters
Open Channel Weighted Roughnes: ImprovedLotters
Closed Channel Weighted Roughne Hortons
Results
Roughness Coefficient: 0.045
Water Surface Elevation: 19.09
Elevation Range: 18.00 to 23:00 ft
Flow Area: ' 8.89 ’
Wetted Perimeter: 16.49
Top Width: - 16.33
Normal Depth: 1.09 &
Critical Depth: _O’TQT
Critical Slope: 0.03887
Velocity: 268 _
Velocity Head: ﬁ
Specific Energy: 1.20
Froude Number: 0.64
Flow Type: Subcritical
Segment Roughness
Stan' Station  End Station Roughness

Coefficient

(0400, 23.00) (2+45, 23.00) 0.045

Section Geometry
Station Elevation

0+00 23.00
0+75 22.00

ft/ft
ft*/s

2




Worksheet for Section-C (Ex |00 Yr Siorm)

Project Description
Flow Element:

Friction Method:

Start Station  End Station

(0+00, 23.00) (2+45,23.00) 0.045

Section Geometry
Elevation

Station

0+00 23.00
0+75 22.00

Coefficient

Irregular Section

Manning Formula

Solve For: Normal Depth
Input Data
Channel Slope: 0.01500
Discharge: 33.90
Options
Current Roughness Weighted Methc  ImprovedLotters
Open Channel Weighted Roughnes: ImprovedLotters
Closed Channel Weighted Roughne Hortons
.Restlts
Roughness Coefficient: 0.045
Water Surface Elevation: 19.24
Elevation Range: 18.00 to 23.00 ft
Flow Area: 11.59
Wetted Perimeter: 18.83
Top Width: 18.64
Normal Depth: 124 =
Critical Depth: ?E)—S-
Critical Slope: 0.03708
Velocity: 293 = \V
Velocity Head: 673
Specific Energy: 1.38
Froude Number: 0.65
Flow Type: Subcritical
Segment Roughness

Roughness

ft/ft
ft¥/s
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Worksheet for Section - A (\9(“0 10 Yr -Ster M}

Project Description

.Flow Element:

Irregular Section

Friction Method: -Manning Formula
Solve For: Normal Depth
Input Data

Channel Slope: 0.01500
Discharge: 44.60

Options

Current Roughness Weighted Methc  ImprovedLotters
Open Channel Weighted Roughnes:t ImbrovedLotters
Closed Channel Weighted Roughne Hortons

Results

Roughness Coefficient: 0.045

Water Surface Elevation: 21.06

Elevation Range: 20.00 to 25.00 ft
Flow Area: 16.88

Wetted Perimeter: 31.95

Top Width: 31.82

Normal Depth: 1.06

Critical Depth: 0.89 r_cQ
Critical Slope: .5.-6;890
Velocity: 264 =\/
Velocity Head: 011

Specific Energy: 117

Froude Number: 0.64

Flow Type: Subcritical
Segment Roughness

Start Station  End Station gﬁ:?r:l?::f

(0+00, 25.00) (2+60, 25.00) 0.045

Section Geometry
Station Elevation

0+00 25.00
0+50 24.00

ft/ft
ft*/s

ftZ

ft/it




0+50

Worksheet for Section-A (P, 100 Ye¢ Starml

Project Description
Flow Element:

Friction Method:

Solve For:

Input Data
Channel Slope:

Discharge:

Options

Current Roughness Weighted Methc
Open Channel Weighted Roughnes:t
Closed Channel Weighted Roughne

Results

‘Roughness Coefficient:

Water Surface Elevation:

Elevation Range:
Flow Area:
Wetted Perimeter:
Top Width:
Normal Depth:
Critical Depth:
Critical Slope:
Velocity:

Velocity Head:
Specific Energy:
Froude Number:

Flow Type:

Segment Roughness

Start Station  End Station

(0+00, 25.00) (2+60, 25.00)

Section Geometry

Station Elevation

0+00 25.00
24.00

Irregular Section
Manning Formula

Normal Depth

0.01500
63.30

ImprovedLotters
ImprovedLotters

Hortons .

0.045
21.21

20.00 to 25.00 ft
21.95

36.44

36.29

1z =

1.02
0.03712

288 =\/
2.58

0.13
1.34
0.65

Subcritical

ft/it
ft/s

2




Worksheet for Section-B (Pro [0 Yr Stor ?“'3

Project Description
Flow Element:

Friction Method:

Start Station  End Station

(0+00, 22.00) (1+70,22.00) 0.045

Section Geometry
Station Elevation

0+00 22.00
0+50 20.00

Coefficient

Irregular Section

Manning Formula

Solve For: Normal Depth
Input Data
Channel Slope: 0.01300
Discharge: 44.60
Options
Current Roughness Weighted Methc  ImprovedLotters
Open Channel Weighted Roughnes: ImprovedLotters
Closed Channel Weighted Roughne Hortons
Results
Roughness Coefficient: 0.045
Water Surface Elevation: 17.33
Elevation Range: 16.00 to 22.00 ft
Flow Area: 16.58
Wetted Perimeter: 23.51
Top Width: 23.35
Normai Depth: 133 = ,_.,Q
Critical Depth: 1"1'6
Critical Slope: 0.03633
Velocity: 2.86 —\/

~ Velocity Head: 0.13
Specific Energy: 1.46
Froude Number: 0.62
Flow Type: Subcritical
Segment Roughness

Roughness

ft/ft
fte/s




Worksheet for Section -B ((Pro 100 Yy Stocw)

Project Description
Flow Element:

Friction Method:

Solve For:

input Data
Channel Slope:

Discharge:

Options

Current Roughness Weighted Methc
Open Channel Weighted Roughnes:
Closed Channel Weighted Roughne

Results
Roughness Coefficient:

Water Surface Elevation:
Elevation Range:

Flow Area:

Wetted Perimeter:

Top Width:

Normal Depth:

Irregular Section
Manning Formula

Normal Depth

0.01300
63.30

ImprovedLotters
ImprovedLotters

Hortons

0.045
17.62
16.00 to 22.00 ft
20.26
26.81
26.63

152, —

Critical Depth: 1.27
Critical Slope: 0.03467
Velocity: 312 =V
Velocity Head: 0.15
Specific Energy: 1.67
Froude Number: 0.63
Flow Type: Subcritical
Segment Roughness
Start Station  End Station Roughqess

Coefficient

(0+00, 22.00) (1+70,22.00) 0.045

Section Geometry
Station Elevation

0+00 22.00
0+50 20.00

ft/ft .

ft¥/s




Worksheet for Section - C (Pro 10 Yr Ster )

Project Description
Flow Element:

Friction Method:

Irregular Section

Manning Formula

Solve For: Normal Depth
Input Data
Channel Slope: 0.01500
Discharge: 44.60
Options
Current Roughness Weighted Methc  ImprovedLotters
Open Channel Weighted Roughnes: ImprovedLotters
Closed Channel Weighted Roughne Hortons
Results
Roughness Coefficient: 0.045
Water Surface Elevation: 19.38
Elevation Range: 18.00 to 23.00 ft
Flow Area: 14.23
Wetted Perimeter: 20.87
Top Width: 20.66
Normal Depth: 138 —pnf
Critical Depth: TG
Critical Slope: 0.03574
Velocity: 318 =/
Velocity Head: m
Specific Energy: 1.563
Froude Number: 0.67
Flow Type: Subcritical
Segment Roughness

Roughness

Start Station  End Station

(0+00, 23.00) (2+45, 23.00) 0.045

Section Geometry
Station Elevation

0+00 23.00
0+75 22.00

Coefficient

fi/ft
fté/s

ﬁz




Worksheet for Section - C (Pro 100 Y Stos vm\j

Project Description
Flow Element:

Friction Method:

Solve For:

Input Data
Channel Slope:

Discharge:

Options

Current Roughness Weighted Methc
Open Channel Weighted Roughnest
Closed Channel Weighted Roughne

Results
Roughness Coefficient:

Water Surface Elevation:
Elevation Range:

Flow Area:

Wetted Perimeter:

Top Width:

Normal Depth:

(0+00, 23.00) (2+45, 23.00) 0.045

Section Geometry

Station Elevation
0+00 23.00
22.00

0+75

Irregular Section
Manning Formula

Normal Depth

0.01500
63.30

ImprovedLotters
ImprovedLotters

Hortons

0.045
19.57

18.00 to 23.00 ft
1851

23.80

23.56

157 =ck

Critical Depth: 1.35
Critical Slope: 0.03411
Velocity: 342 =V
Velocity Head: ©0.18
Specific Energy: 1.75
Froude Number: 0.68
Flow Type: Subcritical
_ Segment Roughness

Start Station  End Station Roughpess

Coefficient

ft/ft
ft¥/s




