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Stream Order Number of Streams
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Stream Order Bifurcation Ratios

1 1716

2 6/2

3 2/1

Watershed Bifurcation Ratio
Equals average of the 3 bifurcation ratios =2.6
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Table 4-6: Overland Flow Roughness Coefficients for Use in NRCS Method
in Calculating Sheet Flow Travel Time (Not Manning’s Roughness
Coefficient) (NRCS 1986)

Surface description No
Smooth surfaces (concrete, asphalt, gravel, or bare soil) 0.011
Fallow (no residue) 0.05
Cultivated soils: Residue cover <20% 0.06
Residue cover > 20% 0.17
Grass: Short grass prairie 0.15
Dense grasses 0.24
Bermuda 0.41
Range (natural): 0.13
Woods: Light underbrush 0.40
Dense underbrush 0.80
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Table 4-7: Manning’s Roughness Coefficients for Open Channels

Type of channel Manning’s n
A. Natural streams

1. Minor streams (top width at flood stage < 100 ft)

a. Clean, straight, full, no rifts or deep pools 0.025-0.033
b. Same as a, but more stones and weeds 0.030-0.040
c. Clean, winding, some pools and shoals 0.033-0.045
d. Same as c, but some weeds and stones 0.035-0.050
e. Same as d, lower stages, more ineffective 0.040-0.055
f. Same as d, more stones 0.045-0.060
g. Sluggish reaches, weedy, deep pools 0.050-0.080
h. Very weedy, heavy stand of timber and
0.075-0.150
underbrush
i. Mountain streams with gravel and cobbles, few
0.030-0.050
boulders on bottom
j- Mountain streams with cobbles and large boulders
0.040-0.070
on bottom
2. Floodplains
a. Pasture, no brush, short grass 0.025-0.035
b. Pasture, no brush, high grass 0.030-0.050
c. Cultivated areas, no crop 0.020-0.040
d. Cultivated areas, mature row crops 0.025-0.045
e. Cultivated areas, mature field crops 0.030-0.050
f. Scattered brush, heavy weeds 0.035-0.070
g. Light brush and trees in winter 0.035-0.060
h. Light brush and trees in summer 0.040-0.080
i. Medium to dense brush in winter 0.045-0.110
j. Medium to dense brush in summer 0.070-0.160
k. Trees, dense willows summer, straight 0.110-0.200
I. Trees, cleared land with tree stumps, no sprouts 0.030-0.050
m. Trees, cleared land with tree stumps, with
0.050-0.080
sprouts
n. Trees, heavy stand of timber, few down trees,
0.080-0.120
flood stage below branches
0. Trees, heavy stand of timber, few down trees,
) 0.100-0.160
flood stage reaching branches
3. Major streams (top width at flood stage > 100 ft)
a. Regular section with no boulders or brush 0.025-0.060
b. Irregular rough section 0.035-0.100

B. Excavated or dredged channels
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1. Earth, straight and uniform

a. Clean, recently completed

b. Clean, after weathering

c. Gravel, uniform section, clean
d. With short grass, few weeds
2. Earth, winding and sluggish

a. No vegetation

b. Grass, some weeds

c. Deep weeds or aquatic plants in deep channels

d. Earth bottom and rubble sides
e. Stony bottom and weedy banks

f. Cobble bottom and clean sides

g. Winding, sluggish, stony bottom, weedy banks

h. Dense weeds as high as flow depth
3. Dragline-excavated or dredged

a. No vegetation

b. Light brush on banks

4. Rock cuts

a. Smooth and uniform

b. Jagged and irregular

5. Unmaintained channels

a. Dense weeds, high as flow depth
b. Clean bottom, brush on sides

c. Clean bottom, brush on sides, highest stage
d. Dense brush, high stage

C. Lined channels

1. Asphalt

2. Brick (in cement mortar)

3. Concrete

a. Trowel finish

b. Float finish

c. Unfinished

d. Gunite, regular

e. Gunite, wavy

4. Riprap (n-value depends on rock size)

5. Vegetal lining

Yoo

0.016-0.020
0.018-0.025
0.022-0.030
0.022-0.033

0.023-0.030
0.025-0.033
0.030-0.040
0.028-0.035
0.025-0.040
0.030-0.050
0.025-0.040
0.050-0.120

0.025-0.033
0.035-0.060

0.025-0.040
0.035-0.050

0.050-0.120
0.040-0.080
0.045-0.110
0.080-0.140

0.013-0.016
0.012-0.018

0.011-0.015
0.013-0.016
0.014-0.020
0.016-0.023
0.018-0.025
0.020-0.035
0.030-0.500



Table 4-8: Manning’s Coefficients for Streets and Gutters

Type of gutter or pavement
Concrete gutter, troweled finish
Asphalt pavement: smooth texture
Asphalt pavement: rough texture
Concrete gutter with asphalt pavement: smooth texture
Concrete gutter with asphalt pavement: rough texture
Concrete pavement: float finish

Concrete pavement: broom finish

Table 4-8 note: For gutters with small slope or where sediment may accumulate,

increase n values by 0.02 (USDOT, FHWA 2001).

Table 4-9: Manning’s Roughness Coefficients for Closed Conduits (ASCE

1982, FHWA 2001)

Material

Asbestos-cement pipe
Brick
Cast iron pipe

Cement-lined & seal coated
Concrete (monolithic)

Smooth forms

Rough forms

Concrete pipe

Box (smooth)
Corrugated-metal pipe -- (2-1/2 in. x 1/2 in. corrugations)

Plain

Paved invert

Spun asphalt lined

Plastic pipe (smooth)
Corrugated-metal pipe -- (2-2/3 in. by 1/2 in. annular)
Corrugated-metal pipe -- (2-2/3 in. by 1/2 in. helical)
Corrugated-metal pipe -- (6 in. by 1 in. helical)
Corrugated-metal pipe -- (5 in. by 1 in. helical)
Corrugated-metal pipe -- (3 in. by 1 in. helical)
Corrugated-metal pipe -- (6 in. by 2 in. structural plate)
Corrugated-metal pipe -- (9 in. by 2-1/2 in. structural plate)
Corrugated polyethylene

Smooth

Y\ -0

Manning’s n

0.012
0.013
0.016
0.013
0.015
0.014
0.016

Manning’s n
0.011-0.015
0.013-0.017

0.011-0.015

0.012-0.014
0.015-0.017
0.011-0.015
0.012-0.015

0.022-0.026
0.018-0.022
0.011-0.015
0.011-0.015
0.022-0.027
0.011-0.023
0.022-0.025
0.025-0.026
0.027-0.028
0.033-0.035
0.033-0.037
0.010-0.013
0.009-0.015



Corrugated 0.018-0.025

Spiral rib metal pipe (smooth) 0.012-0.013
Vitrified clay
Pipes 0.011-0.015
Liner plates 0.013-0.017
Polyvinyl chloride (PVC) (smooth) 0.009-0.011

Table 4-9 note: Manning’s n for corrugated pipes is a function of the corrugation size, pipe

size, and whether the corrugations are annular or helical (see USGS 1993).
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