











Appendix|
Channel Analysis

open channel flow. It is primarily used as a check on the velocity and is used to estimate stable
channel slopes based on the properties determined from the Leopold Equations.

B. Yang’s Criteria. Yang’s criteria were developed in order to account for the physical forces which
act on a sediment particle at the bottom of an open channel. As such, data on the properties of the
physical sediment within the stream system is required. Yang’s criteria is given as:

Velo = 2.5/(log(U"d/v)-0.06)+0.66
Where V; is the critical velocity at incipient motion,  is the average sediment particle fall velocity, U* is
the critical shear velocity, d is the depth of flow and v is the average velocity in the channel.

C. Shield’s Criteria. Shield’s criteria determines the critical shear stress to move a sediment particle
as:

=Sw*D*S

Where 1 is the critical shear stress to move a sediment particle, S is the specific weight of the fluid
transporting the particle, D is the mean depth of flow and S is the energy slope. The United States Bureau
of Reclamation has prepared curves for critical shear stress based on median sediment particle size.

Properties of the sediment within the lower reaches of the Corridor were available form the CCBWQA and
were utilized in the evaluations. Gradations were fairly uniform with the median sediment size of
approximately 0.6 mm. The upper portion of Cherry Creek within the study reach is more stable than the

lower portion, therefore channel hydraulic characteristics for the upper portion were used to develop .

coefficients in the Leopold equations. These equations were then used to compute stable channel hydraulics
for the dominant or channel forming discharge on all streams under future development conditions. These
properties are provided in Table H-3.

Table I-3
Calculated Stable Channel Properties

1 18 405 0.00063 .00021 00219

2 18 385 0.00063 0.00021 00224

3 18 390 0.00062 0.00021 00227

4 18 380 0.00062 0.00020 00230

5 18 380 0.00061 ~0.00020 00232
6 - 20 350 0.00060 0.00019 00251
7 20 320 0.00059 0.00019 00268
8 20 230 0.00059 0.00018 00356

The results of three methodologies in Table 5-4 provide a range of methods to consider stable slope ranges
for Cherry Creek. As indicated above, the values shown represent a preliminary estimate of a stable slope
and range from approximately 0.0002 ft/ft to 0.0036 ft/ft. Yang’s Criteria yields the lowest stable slope
values, whereas the Leopold Equations result in the highest predicted stable slope values. Under more

advanced investigations, the values shown should be checked for equilibrium of sediment transport where
sediment inflows will be transported downstream and through the system. Results from the Leopold
Equations more closely equal the channel slope conditions found in the Cherry Creek system.

It should be noted that the Shield’s and Yang’s equations used here to estimate a stable channel slope do not
account for sediment being transported from upstream areas. In essence, sediment transport calculations
only consider the clear water scenario, whereas in a sand bed system such as Cherry Creek, bedload
sediment transport is considerable during bankfull flows. High sediment discharge retards or counteracts
scour potential. Also, sediment data used in this exercise only represented four cross-sections in the lower
portion of the study area. Additional sediment data collection in upstream reaches might reveal an
increasing median grain size. In that case the stable slopes predicted by Yang’s and Shield’s Criteria would
increase as expected in an upstream direction, rather than decrease as these calculation results show.






