














KALAMAZOO HARBOR STUDY
JJR No. 24894.000

Scouring Flow Rate for Sediment Particle Sizes

Reference:
Design of Small Dams, US Dept of Interior, Bureau of Reclamation, 1973.
The velocity at which a particle begins to move on a stream bottom is the competent bottom velocity.
The competent velocity from Fig H-13 can be estimates as v == 0.51 (d)I\.5
The bottom velocity is considered to be 70% of the of the mean channel velocity.

28-Dec-06

particle size competent bottom velocity mean channel velocity
minimum maximum minimum maximum minimum maximum

(mm) (mm) (fps) (fps) (fps) (fps)

Fine Sand 0.10 0.50 0.161 0.361 0.230 0.515

Medium Sand 0.50 2.00 0.361 0.721 0.515 1.030

Coarse Sand 2.00 5.00 0.721 1.140 1.030 1.629

Conclusions:
Previous data indicates that the sediment in Kalamazoo Harbor is approximately 55% fine sand and 40% silt
with some medium and coarse sand.
The above calculation is based on ideal laboratory conditions.
It is recommended that minimum design channel velocity of 1.0 fps to be used self scouring.

River Cross Section needed to Maintain Scour of Sediement

Assumptions:
Lake level limits water level rise and flow stays in channel
Channel depth of 10 feet.

Velocity for Trial Cross Sections
2000 2500

cfs (S9 ft) (s9 ft)
low daily mean flow 1,010 0.51 0.40
avg daily mean flow 1,640 0.82 0.66

high daily mean flow 3,270 1.64 1.31

2003 peak flow 5,250 2.63 2.10
2004 peak flow 6,970 3.49 2.79

25 yr flood 8,400 4.20 3.36

Conclusions:
A 200 foot wide channel could have sufficient scour velocity for a good part of the year
A 250 foot wide channel would be the maximum acceptable
The channel edges must be below the elevation of a 10 yr storm to limit the maximum velocity
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NOTE

Vb - 07 (Vm)
(Approximately)

Vb - Competent Bottom Velocity

Vm - Mean Velocity
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DIAMETER OF

Figure H-73. Competent bottom velocity versus transportable sediment size. 288-D-2854.




