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MANNING’S ‘n’ VALUE DETERMINATIONS REPORT

L INTRODUCTION

An initial field reconnaissance investigation was conducted on June 27, 2001 to visit study areas,
evaluate field conditions, and prepare a preliminary photographic log. Photographic
documentation was also collected by the survey crew during their field work at representative
cross sections and road crossings. Other site visits conducted to evaluate flooding conditions and
direction of flow were also used to verify ‘n’ values estimates, such visits include a visit to
Perryville Wash on January 7, 2001, and another to Camelback Wash on January 22, 2001.
Photographic documentation for the estimation of Manning’s ‘n’ values was done for these areas
in, and adjacent to, I-10 Culvert Wash, Perryville Wash, Bullard Wash, and Camelback Road

Wash.

IL. METHODOLOGY

Manning’s ‘n’ values were assigned based on field observation using the methodology described
in Estimated Manning’s Roughness Coefficients for Stream Channels and Flood Plains in
Maricopa County, Arizona, a manual prepared by the U.S. Geological Survey for the FCDMC.
A base ‘n’ value (n,) was assigned according to the bed material. In accordance with the manual,
adjustments to the base value were then made to account for factors affecting the roughness
characteristics such as degree of surface irregularity (n,), effects of obstructions (n,), and

vegetation (n,). The composite value of n was computed using the following equation: ’

n=ny+n,+n,+n,
Typical photographs and calculations for the ‘n’ values for the areas are included in this report.

III. PHOTOGRAPHS AND ‘n’ VALUE ASSIGNMENTS

Along with the calculations for the ‘n’ value assignments, photographs are provided to illustrate
typical conditions that exist in four different study areas, which are Bullard Perryville Wash,
Bullard Wash, Camelback Wash, and I-10 Culvert Wash. Base n values used in all four study

reaches are listed in the following table.

Channel Material - ‘n,’ Value
Undisturbed Desert or Agricultural 0.022 — 0.028
Lands
Asphalt 0.016

Examples of Manning’s ‘n’ estimates at representative locations of the four washes are included
in the next few pages, followed by a detailed listing of ‘n’ values and corresponding pictures at
each cross section for the washes covered by this study.
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LOCATION: Perryville Wash Cross Section 33

CROSS SECTION DESCRIPTION: Undisturbed Desert (Photographs 1 - 3).

‘n’ VALUE CALCULATION

Portion of
Cross section

Channel

Left Overbank

Right Overbank

Photo 1. Perryville Wash from Cross Section 33 looking downstream.

Components

ny = 0.024
n; = 0.005
ny = 0.002
n3 = 0.005

- Np= 0.024

n; = 0.002
np = 0.002
n3 =0.015
ny = 0.024
n; = 0.002
n; = 0.002
n3 = 0.015

Composite Values

n = 0.036

n = 0.043
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Photo 3. Right overbank area at Cross Section 33.
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LOCATION: Bullard Wash Cross Section 27

CROSS SECTION DESCRIPTION:  (Photographs 4 - 6).

‘n’ VALUE CALCULATION

Portion of
Cross section

Channel

Left Overbank

Right Overbank

Components

ny = 0.024
n; = 0.003
n, = 0.003
n3 = 0.01

np = 0.024
n; = 0.002
n, = 0.004
n3 =0.015
ny, = 0.024
n; = 0.002
np = 0.004
n3 = 0.015

£l

Composite Values

n =0.04

n = 0.045

n = 0.045

o
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Photo 4. Bullard Wash from Cross Section 27 looking downstream.
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Photo 6. Right overbank area at Cross Section 27.
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LOCATION: Camelback Wash Cross Section 36

CROSS SECTION DESCRIPTION: (Photographs 7 - 9).
‘n’ VALUE CALCULATION
Portion of
Cross section Components Composite Values
Channel n,=0.016 |
| 0.002
0.002
| n3 = 0.001 n=0.021
Left Overbank n,=0.24
n; = 0.002
np = 0.004
n3 = 0.03 n = 0.06
Right Overbank n, = 0.024
0.002
0.002
0.002 n=0.03
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3

nj

2

n3
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Photo 8. Left overbank area from Cross Section 36.

Photo 9. Right overbank area from Cross Section 36.
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LOCATION: I-10 Culvert Wash Cross Section 10

CROSS SECTION DESCRIPTION: (Photographs 10 - 12).

‘n’ VALUE CALCULATION

Portion of
Cross section Components Composite Values
Channel ny = 0.024
n; = 0.002
‘0z =0.002
n3 = 0.002 n = 0.03
Left Overbank ny = 0.024
n; = 0.002
n; = 0.001
n3 = 0.005 n = 0.032
~ Right Overbank ny = 0.024
n; = 0.002
nz = 0.001

n3 = 0.005 - n=0.032
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Photo 12. Right overbank area from Cross Section 10.






CAMELBACK WASH
Mannings n Summary Table

Cross Section #] LOB | Channel] ROB
1 0.03 0.038 0.03
2 003 | 0038 | 003
3 0.035 0.051 0.033
4 0.035 0.051 0.033
5 003 | 0061 | 0.034
6 0.03 | 0061 | 0.034
7 0.03 | 0031 0.03
8 0.03 0.031 0.03
9 0.03 | 0.031 0.03
10 0.03 | 0.031 0.03
11 0.033 | 0032 | 0.031
12 0.033 0.032 0.031
13 0.033 | 0032 | 0.031
14 0.036 0.036 0.03
15 004 | 0052 | 003
16 0.039 0.052 0.03
17 0.035 0.036 0.03
18 0.036 0.036 0.03
19 0.036 | 0026 | 003
20 0.039 | 0026 | 0.03
21 0.031 0.034 0.031
22 0.031 0.034 0.031
23 0.031 0.034 0.031
24 0.03 0.078 0.078
25 003 | 0078 | 0078
26 0.03 0.033 0.03
27 003 | 0033 | 0.03
28 0.03 0.033 0.03
29 0.031 0.032 0.038
30 0.031 | 0032 | 0.038
31 0.031 0.035 0.038
32 0031 | 0035 | 0038
33 003 | 0035 | 003
34 003 | 0035 | 003
35 0.06 | 0026 | 003
36 0.06 | 0026 | 003
37 0.033 | 0026 | 0032
38 0.033 | 0026 | 0032
39 0033 | 0026 | 0032
40 0.036 | 0026 | 0034
41 0.036 | 0026 | 0034
) 0.036 | 0026 | 0034




Cross Section 1

Portion of Cross Section |Components|Composite Values

nb = 0.024
n; =0

Left Over Bank o Lt 0.03
n, = 0.002

Nz = 0.002

nb = 0024
ny = 0.

Channel = 0,005 0.038
nz = 0.002

Nz = 0.01

n, = 0.024
n; = 0.002
n, = 0.002
N3 = 0.002

0.03

Right Over Bank




/™ Cross Section 2

Portion of Cross Section |Components|Composite Values

nb = 0024
ny = 0.002
Left Over Bank . Ll 0.03
n, = 0.002

Nz = 0.002

N = 0.024

ny = 0.002

Channel - 0 0.038
N, = 0.002

Nz = 0.01

n, = 0.024
ny = 0.002
n; = 0.002
Nz = 0.002

Right Over Bank 0.03




A Cross Section 3

Portion of Cross Section

Components|Composite Values

Left Over Bank

np = 0.024

ny = 0.002

n; = 0.005

N3 = 0.004

0.035

Channel

n, = 0.024

n; = 0.002

nz = 0.005

N3z = 0.02

0.051

Right Over Bank

n, = 0.024

ny = 0.002

n; = 0.002

Nz = 0.005

0.033
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Portion of Cross Section |Components]Composite Values

ny = 0.024
ny = 0.002
Left Over Bank 0.035
n, = 0.005

Nz = 0.004

ny, = 0.024
n, = 0.002
Channel 0.051
n2 = 0.005

Nz = 0.02

N = 0.024
ng = 0.002
Right Bank 0.033

igat vl N = 0.002

N3 = 0.005
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Portion of Cross Section |Components|]Composite Values

n, = 0.024
Ny =0,

Left Over Bank 151 0.03
n, = 0.002

Nz = 0.002

n, = 0.024
n, = 0.002
Channel p=10.00 0.061
n, = 0.005

Nz = 0.03

n, = 0.024
n; = 0.002
nz = 0.002
Nz = 0.006

0.034

Right Over Bank
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Portion of Cross Section Components | Composite Values

ny = 0.024
ny = 0.

Left Over Bank R 0.03
n, = 0.002

Nz = 0.002

ny, = 0.024

ny = 0.002

Channel y= 00 0.061
n, = 0.005

Nz = 0.03

n, = 0.024
ny = 0.002
ny = 0.002
N3 = 0.006

0.034

Right Over Bank
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Portion of Cross Section JComponentsComposite Values

Left Over Bank

n, = 0.024

ny = 0.002

n2 = 0.002

Nz = 0.002

0.03

Channel

n, = 0.024

ny = 0.002

n2 = 0002

Nz = 0.003

0.031

Right Over Bank

n, = 0.024

n,; = 0.002

n2 = 0002

Nz = 0.002

0.03
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Portion of Cross Section [ComponentgComposite Values

n, = 0.024
ny; = 0.002
Left Over Bank 1= 0.00 0.03

N, = 0.002

Nz = 0.002

ny, = 0.024
ny; = 0.002
Channel 0.031
n, = 0.002

Nz = 0.003

n, = 0.024
n; = 0.002
Right Over Bank 0.03

DR Nz = 0.002

Nz = 0.002
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Portion of Cross Section JComponentsfComposite Values

n, = 0.024
ny= 0.

Left Over Bank y= e 0.03
n, = 0.002

Nz = 0.002

n, = 0.024
ni=0.

Channel ko 0.031
n, = 0.002

Nz = 0.003

n, = 0.024
n; = 0.002
n, = 0.002
Nz = 0.002

0.03

Right Over Bank
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Portion of Cross Section |ComponentsComposite Values

n, = 0.024
ny= 0.

Left Over Bank o 0.03
n2 = 0.002

Nz = 0.002

np = 0.024
ny = 0.002
Channel §= 000 0.031
n, = 0.002

Nz = 0.003

n, = 0.024
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Portion of Cross Section

Componentsf Composite Values

Left Over Bank

N, = 0.024

n, = 0.002

nz = 0.002

Nz = 0.005

0.033

Channel

n, = 0.024

ny = 0.002

n; = 0.002

Nz = 0.004

0.032

Right Over Bank

n, = 0.024

n; = 0.002

nz = 0.002

Nz = 0.003

0.031
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Portion of Cross Section Components 5omposite Values

N, = 0.024

ny = 0.

Left Over Bank i= 0,002 0.033
n, = 0.002

Nz = 0.005

N, = 0.024

ny; = 0.002

Channel ] 0.032
N, = 0.002

Nz = 0.004

Ny = 0.024

N, = 0.002

Right Over Bank Y=o 0.031
Nz = 0.002

Nz = 0.003




A Cross Section 13

[Portion of Cross Section

Components 6omposite Values

Left Over Bank

n, = 0.024

ny = 0.002

n, = 0.002

Nz = 0.005

0.033

Channel

n, = 0.024

ny = 0.002

n, = 0.002

Nz = 0.004

0.032

Right Over Bank

n, = 0.024

ny = 0.002
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0.031
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Portion of Cross Section

Components] Composite Values

Left Over Bank

n, = 0.024

ny = 0.002

n; = 0.004

Nz = 0.006

0.036

Channel

n, = 0.024

n, = 0.002

n; = 0.004

Nz = 0.006

0.036

Right Over Bank

n, = 0.024

n, = 0.002

n; = 0.002

Nz = 0.002

0.03
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[Portion of Cross Section

Componentg Composite Values

Left Over Bank

n, = 0.024

ny = 0.002

n; = 0.004

Nz = 0.01

0.04

Channel

n, = 0.024

ny = 0.003

n, = 0.005

Nz = 0.02

0.052

Right Over Bank

ny = 0.024

n, = 0.002

nz = 0.002

Nz = 0.002

0.03
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Portion of Cross Section

Components] Composite Values

Left Over Bank

n, = 0.024

ny = 0.002

nz = 0.003

Nz = 0.01

0.039

Channel

n, = 0.024

n, = 0.003

Ny = 0.005
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0.052

Right Over Bank

ny = 0.024

n, = 0.002

n, = 0.002

Nz = 0.002
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Portion of Cross Section

Components|Composite Values

Left Over Bank

n, = 0.024

ny = 0.002

nz = 0.003

Nz = 0.006

0.035

Channel

n, = 0.024

ny = 0.002

n, = 0.004
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0.036

Right Over Bank
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ny = 0.002

nz = 0.002
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0.03




A Cross Section 18

[Portion of Cross Section

Components

Composite Values

Left Over Bank

n, = 0.024

n; = 0.002

n; = 0.004

Nz = 0.006

0.036

Channel

n, = 0.024

n, = 0.002

n; = 0.004

Nz = 0.006

0.036

Right Over Bank

n, = 0.024

ny = 0.002

n2 = 0002

Nz = 0.002

0.03
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Portion of Cross Section |Components|Composite Values

ny = 0.024
n; = 0.

Left Over Bank y = RO 0.036
n, = 0.004

N3 = 0.006

Ny = 0.02
ny = 0.

Channel g = 0aes 0.026
n2 = 0002

Nz = 0.002

n, = 0.024
n, = 0.002
n, = 0.002
Nz = 0.002

0.03

Right Over Bank
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Portion of Cross Section

Components| Composite Values

Left Over Bank

n, = 0.024

ny = 0.002

n, = 0.003

Nz = 0.01

0.039

Channel

ny, = 0.02

n1 = 0.002

Ny = 0.002

N3z = 0.002

0.026

Right Over Bank

n, = 0.024

n, = 0.002

n; = 0.002

Nz = 0.002

0.03
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Cross Section 21

Portion of Cross Section

Components| Composite Values

Left Over Bank

n, = 0.024

n1 = 0002

n; = 0.002

Nz = 0.003

0.031

Channel

n, = 0.024

ny = 0.002

n; = 0.003

Nz = 0.005

0.034

Right Over Bank

n, = 0.024

ny = 0.002

nz = 0.002

Nz = 0.003

0.031
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Portion of Cross Section |ComponentgComposite Values

n, = 0.024
ny = 0.

Left Over Bank 1= 000 0.031
n, = 0.002

Nz = 0.003

nb = 0024
n; = 0.002
Channel 0.034
n, = 0.003

Nz = 0.005

ny = 0.024

n1 = 0.002

Right Over Bank 0.031
g na = 0.002

Nz = 0.003
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Cross Section 23

Portion of Cross Section

IComponentg Composite Values

Left Over Bank

n, = 0.024

ny = 0.002

n; = 0.002

Nz = 0.003

0.031

Channel

n, = 0.024

n; = 0.002

np = 0.003

Nz = 0.005

0.034

Right Over Bank

ny = 0.024

n, = 0.002

n, = 0.002

Nz = 0.003

0.031
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Cross Section 24

Portion of Cross Section

Components C‘omposite Values

Left Over Bank

n, = 0.024

n, = 0.002

n; = 0.002

Nz = 0.002

0.03

Channel

ny = 0.024

n, = 0.002

n; = 0.002

Nz = 0.05

0.078

Right Over Bank

n, = 0.024

n; = 0.002

n; = 0.002

Nz = 0.05

0.078
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Cross Section 25

Portion of Cross Section

ComponentsjComposite Values

Left Over Bank

n, = 0.024

n, = 0.002

n; = 0.002

Nz = 0.002

0.03

Channel

ny = 0.024

n; = 0.002

nz = 0.002

Nz = 0.05

0.078

Right Over Bank

n, = 0.024

ny, = 0.002

n, = 0.002

Nz = 0.05

0.078
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Cross Section 26

Portion of Cross Section

Componentg éomposite Values

Left Over Bank

n, = 0.024

ny = 0.002

n, = 0.002

Nz = 0.002

0.03

Channel

n, = 0.024

ny = 0.002

n; = 0.002

N3 = 0.005

0.033

Right Over Bank

Ny = 0.024

n; = 0.002

n; = 0.002

N3 = 0.002

0.03
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Portion of Cross Section |ComponentComposite Values

ny = 0.024
n,; = 0.002
Left Over Bank ! v 0.03
No = 0.002

Nz = 0.002

n, = 0.024
ny = 0.002
Channel 0.033

4 N = 0.002

Nz = 0.005

n, = 0.024
ny = 0.002
n; = 0.002
Nz = 0.002

0.03

Right Over Bank




«

Cross Section 28

Portion of Cross Section

Components| Composite Values

ny, = 0.024

n; = 0.002

Left Over Bank

n; = 0.002

Nz = 0.002

0.03

n, = 0.024

n; = 0.002

Channel

nz = 0.002

Nz = 0.005

0.033

n, = 0.024

ny = 0.002

Right Over Bank

nz = 0.002

Nz = 0.002

0.03
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Portion of Cross Section |[Components Composite Values

ny = 0.024
n,= 0.

Left Over Bank 1= 0,002 0.031
n, = 0.002

Nz = 0.003

n, = 0.024

ny = 0.002

Channel 1= U0 0.032
N, = 0.002

Nz = 0.004

n, = 0.024
n; = 0.002
n, = 0.002
Nz = 0.01

Right Over Bank 0.038
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[Portion of Cross Section |ComponentgComposite Values

ny = 0.024
ny = 0.002
Left Over Bank et 0.031
n, = 0.002

Nz = 0.003

nb — 0024

n1 = 0002

Channel 0.032
- Nz = 0.002

Nz = 0.004

n, = 0.024
n, = 0.002
n, = 0.002
Nz = 0.01

Right Over Bank 0.038
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Cross Section 31

Portion of Cross Section JComponentgComposite Values

Left Over Bank

n, = 0.024

ny; = 0.002

n; = 0.002

Nz = 0.003

0.031

Channel

n, = 0.024

ny = 0.002

n, = 0.003

Nz = 0.006

0.035

Right Over Bank

n, = 0.024

n; = 0.002

n, = 0.002

Nz = 0.01

0.038
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Cross Section 32

Portion of Cross Section

ComponentsfComposite Values

Left Over Bank

n, = 0.024

n; = 0.002

n; = 0.002

Nz = 0.003

0.031

Channel

n, = 0.024

n, = 0.002

n, = 0.003

Nz = 0.006

0.035

Right Over Bank

n, = 0.024

ny = 0.002

n; = 0.002

Nz = 0.01

0.038
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Cross Section 33

[Portion of Cross Section JComponents

ﬁomposite Values

Left Over Bank

n, = 0.024

n; = 0.002

n, = 0.002

Nz = 0.002

0.03

Channel

n, = 0.024

n1 = 0.002

n; = 0.002

Nz = 0.004

0.032

Right Over Bank

nb = 0024

ny = 0.002

n2 = 0002

Nz = 0.002

0.03
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Portion of Cross Section |ComponentgComposite Values

n, = 0.024
n,=0.

Left Over Bank 1= 0002 0.03
n, = 0.002

Nz = 0.002

ny = 0.024
Ny = 0.

Channel b i 0.032
n, = 0.002

Nz = 0.004

n, = 0.024
ny = 0.002
ny = 0.002
N3 = 0.002

0.03

Right Over Bank
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Portion of Cross Section

ComponentsiComposite Values

Left Over Bank*

n, = 0.024

ny = 0.002

n, = 0.004

Nz = 0.03

0.06

Channel

Ny = 0.02

n, = 0.002

Ny = 0.002

Nz = 0.002

0.026

Right Over Bank

n, = 0.024

ny = 0.002

Ny = 0.002

Nz = 0.002

0.03

*Rose Plantation
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Portion of Cross Section

Components

Composite Values

Left Over Bank

n, = 0.024

ny = 0.002

n; = 0.004

Nz = 0.03

0.06

Channel

n, = 0.02

n, = 0.002

n; = 0.002

Nz = 0.002

0.026

Right Over Bank

n, = 0.024

ny = 0.002

n; = 0.002

Nz = 0.002

0.03




ﬁ Cross Section 37

Portion of Cross Section

Components{ Composite Values

Left Over Bank

n, = 0.024

ny; = 0.003

n; = 0.003

Nz = 0.003

0.033

Channel

ny = 0.02

ny = 0.002

n, = 0.002

Nz = 0.002

0.026

Right Over Bank

n, = 0.024

ny; = 0.002

nz = 0.002

Nz = 0.004

0.032




7~ Cross Section 38

Portion of Cross Section JComponentsfComposite Values

nb = 0024
Ny = 0.

Left Over Bank 1= 9004 0.033
n, = 0.003

Nz = 0.003

Ny = 0.02

Ny = 0.

Channel 1= D08 0.026
Nz = 0.002

Nz = 0.002

ny = 0.024
n,; = 0.002
n, = 0.002
N3 = 0.004

Right Over Bank 0.032
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Portion of Cross Section

Components]Composite Values

Left Over Bank

n, = 0.024

n, = 0.003

n, = 0.003

Nz = 0.003

0.033

Channel

nb = 002

ny = 0.002

nz = 0.002

Nz = 0.002

0.026

Right Over Bank

n, = 0.024

ny = 0.002

nz = 0.002

Nz = 0.004

0.032
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Portion of Cross Section |ComponentsComposite Values

n, = 0.024
ny = 0.002
Left Over Bank 1= 10,00 0.036
n, = 0.004

Nz = 0.006

nb = 002
ny= 0.
Channel Sl s 0.026
n, = 0.002

Nz = 0.002

n, = 0.024
ny = 0.002
n; = 0.004
Nz = 0.004

Right Over Bank 0.034
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Portion of Cross Section

ComponentsiComposite Values

Left Over Bank

n, = 0.024

ny = 0.002

n; = 0.004

Nz = 0.006

0.036

Channel

ny = 0.02

n; = 0.002

n; = 0.002

Nz = 0.002

0.026

Right Over Bank

n, = 0.024

n; = 0.002

n; = 0.004

Nz = 0.004

0.034
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Portion of Cross Section |ComponentsComposite Values

N, = 0.024
ny = 0.002
Left Over Bank ! 0.036
n, = 0.004

Nz = 0.006

nb = 002
ny = 0.
Channel 1= 008 0.026
n, = 0.002

N3z = 0.002

n, = 0.024
n; = 0.002
nz = 0.004
Nz = 0.004

Right Over Bank 0.034
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Portion of Cross Section

IComponents Composite Values

Left Over Bank*

ny, = 0.024
ny = 0.002
n, = 0.004
N3 = 0.03

0.06

Channel

ny = 0.02

ny = 0.002
n, = 0.002
Nz = 0.002

0.026

Right Over Bank

n, = 0.024
ny = 0.002
n; = 0.002
Nz = 0.006

0.034

*Cotton Fields




/™ Cross Section 44

Portion of Cross Section |Components]Composite Values

Ny = 0.024
ny = 0.

Left Over Bank 1= B0 0.06
n, = 0.004

Nz = 0.03

nb = 002
n1 = 0002
Channel 0.02
n, = 0.002 6

Nz = 0.002

n, = 0.024
ny = 0.002
n, = 0.002
Nz = 0.006

0.034

Right Over Bank
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Portion of Cross Section

Components| Composite Values

Left Over Bank

N, = 0.024

ny = 0.002

n, = 0.004

Nz = 0.03

0.06

Channel

n, = 0.024

ny= 0.002

n; = 0.004

Nz = 0.006

0.036

Right Over Bank

ny = 0.024

n; = 0.002

n, = 0.004

Nz = 0.006

0.036




/™ Cross Section 46

Portion of Cross Section |Components{Composite Values
nb =

Ni =
Left Over Bank n1 0
2 —4

n3=

Channel = 0

Right Over Bank 0




h Cross Section 47

[Portion of Cross Section Componentsf Composite Values
nb =

Left Over Bank = 0

Channel 0

Ny=

Right Over Bank ! 0
n2 =
n3 =
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Portion of Cross Section

Components

Composite Values

Left Over Bank

nb=

n1=

n2=

Channel

Right Over Bank
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Portion of Cross Section

|Components

Composite Values

Left Over Bank

nb=

n1=

n2=

n3=

Channel

Right Over Bank

J
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