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 Fluvial Analysis 5 

5.1 Introduction 

The fluvial analysis utilized SAM Hydraulic Design Package in order to determine long-term bed 
adjustment within the project reach. This analysis required study of hydraulics and sediment transport 
capacity not just within the project reach, but also the reach between Calgrove Boulevard and the 
Interstate 5 culvert, the reach within the culvert running beneath Interstate 5, and the LA County owned 
portion of channel between Wiley Canyon Road bridge and the Old Wiley Canyon Road bridge. Results 
from the hydraulic analysis and results from the fluvial analysis were compared, then the most 
conservative values for top and toe elevations were adopted for the bank protection design. The following 
is a description of the fluvial analysis.   
 
The South Fork SCR study reach is located in western Los Angeles County, California, between I-5 and 
the Santa Clara River, and is upstream of the confluence with Lyon Canyon. The existing floodplain 
generally consists of a natural hillsides and canyons draining towards the project from the south. Existing 
flow paths join concrete lined channels along The Old Road and Calgrove Boulevard. From here, the 
various reaches combine before flowing under Calgrove Boulevard. The proposed buried soil cement 
bank protection on the west bank of South Fork SCR is intended to provide long-term erosion protection 
from lateral migration of the bank and flood protection for the adjacent proposed development areas. 
These modifications to the stream system may result in adjustment to the fluvial operation of the 
floodplain and changes to the stream mechanics. The intent of this analysis is to evaluate these impacts 
from changes in the floodplain fluvial operation over the long-term.   

5.2 Types of Adjustments 

Modifications to the South Fork SCR system are measured as bed adjustment in feet. Positive adjustment 
indicates bed aggradation while negative adjustment indicates bed degradation. Types of adjustment 
considered in the fluvial analysis included long-term, and other scour adjustments. For example, 
aggradation describes a situation where sediment inflow is higher than sediment outflow for the same 
reach. In contrast, if sediment outflow exceeds inflow for a given reach, degradation in the form of scour 
will occur.  Long-term adjustment consists of fluvial processes that occur over many rainy seasons and 
contribute to fluctuation of bed elevation of a river or creek. 

5.3 Objectives 

The primary objective of the fluvial analysis was to assess creek bed impacts from potential modifications 
of fluvial operation from the proposed Smiser Ranch development. The intent was to provide a 
comprehensive assessment of long-term bed adjustment based on the level of information available. The 
fluvial analysis describes the following: (1) soil gradation within the study reach, (2) HEC-RAS modeling, 
(3) SAM modeling and analysis, (4) proposed versus existing sediment transport capacity, (5) long-term 
adjustment, and (6) total scour potential for the purpose of determining soil cement bank protection toe-
down and freeboard. The objectives of the fluvial assessment for the proposed development project 
included: 

1. Quantify fluvial parameters that are representative of the creek bed characteristics; 

2. Model the existing and proposed conditions; 

3. Conduct a preliminary assessment of streambed stability; and, 

4. Estimate toe-down depth and freeboard height assessment. 

The final design top and toe elevations from the fluvial analysis are included in Appendix G.   
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5.3.1 Study Reach Gradation 

A sediment sampling analysis was performed by Allan E. Seward Engineering Geology, Inc. on February 
2, 2020 in order to conduct a sieve analysis and obtain a grain size distribution curve to be used in the 
sediment transport modeling. Two sample points were taken along the Creek invert, shown on Figure 5-
5. The results and report provided by Seward are shown in Appendix H.  
 
Additionally, a count-by-grid grain size analysis was performed by PACE on February 2, 2020 in order to 
more accurately capture the nature of the bed armoring present in the Creek. While the sieve analysis 
performed by Seward was useful in determining average grain size of a whole layer of soil up to five feet 
deep, the grain size distribution from this does not necessarily take into account the significance of the 
armoring layer on the Creek surface (See Figure 5-1). The armoring layer is important to include, as it 
protects against erosion of finer layers of soil that are not directly in contact with the erosive forces of 
water. The count-by-grid analysis involves laying a square, uniform grid over the armored surface, and 
measuring the size of each pebble that falls under that grid (See Figures 5-2 and 5-3). The resulting data 
can be converted into a grain size distribution curve that accurately captures the characteristics of the top 
armor layer. The count-by-grid samples were taken from the same areas of the creek as the sieve 
analysis sediment samples. Appendix I contains the calculations used to obtain the grain size distribution 
curve of the count-by-grid method. 
 

Figure 5-1: Armor Layer of South Fork SCR (Facing Downstream) 
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Figure 5-2: Grid Over Sample Location 1 
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Figure 5-3: Grid Over Sample Location 2 
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A second method was used to quantify the grain size distribution of the armor layer, known as the 
Wolman Pebble Count. This method involves a person walking in a zig-zag pattern along the stream bed, 
moving from one bank to another. At a uniform interval, the surveyor selects a pebble from the Creek 
bed, measures it, records it, and moves on to the next sample. A minimum of 100 samples must be 
selected at each sample location. Field notes from this analysis are included in Appendix J. The results 
from this method were combined (averaged) with the results from the count-by-grid analysis (averaged) to 
create a single gradation curve for the armor layer. The benefit of using two methods to quantify the 
armor layer is that any anomalies captured in one method are eradicated or adjusted by the other.  
 
The final step in creating a grain size distribution curve to use in the sediment transport modeling was 
combining the curves of the armor layer and sieve analyses. The grain size distribution curves from the 
sieve analysis were split into layers 0-2.5 ft. deep and 2.5-5 ft. deep for Sample Location 1. Sample 
Location 2 was split into layers 0-2.3 ft. deep and 3.4-5 ft. deep. Both curves for the respective depths 
were compared individually to the distribution curve of the armor layer at that sample location. Any points 
along the sieve analysis curves which were lower than the points along the corresponding armor layer 
curves were adjusted to match the armor layer. All other points from the sieve analysis were unaltered. 
The resulting curves for each layer of depth were combined (averaged) to create a single grain size 
distribution curve at each sample point. Out of the two resulting curves, the curve from Sample Location 2 
produced the smallest D50 value. A smaller grain size will be transported easier and, if used in sediment 
transport modeling, will produce higher sediment transport capacity volumes. The adjusted grain size 
distribution curve from Sample Location 2 was used in the sediment transport modeling, since this 
provided more conservative results. Figure 5-4 shows the grain size distribution curves and Table 5-1 
compares the adjusted grain size distribution values between Sample Locations 1 and 2.  
 

Figure 5-4: Adjusted Grain Size Distribution Curve for Sample Locations 1 and 2 
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Table 5-1: Grain Size Distribution Data Comparison – Sample Locations 1 and 2 
 

 

5.3.2 HEC-RAS Modeling 

The fluvial study utilized HEC-RAS models in addition to the models discussed in Section 3.1. The 
following section describes these additional HEC-RAS models. 

5.3.2.1 Geometric Configurations 

The fluvial study utilized the following HEC-RAS geometry files: 

1) Design Slope Geometry – The design slope geometry represents a condition where the South 

Fork SCR improvements related to the Smiser Ranch development have been constructed, but 

the invert slope within the channel is the same as the existing condition. The Design Slope HEC-

RAS model is described in Section 3.1.  
 

2) Stable Slope Geometry – This geometric configuration depicts the situation in which the design 

reaches have aggraded to their long-term equilibrium condition. This long-term equilibrium slope 

was determined in an iterative process, where the channel slope was increased to the point 

where the sediment transport capacity of the project reach roughly matched the capacity of the 

supply reach (reach between Calgrove Boulevard and Interstate 5 Caltrans culvert). 
 

3) Supply Reach Geometry – The supply reach supplies sediment to the design reach and is 

located between Calgrove Boulevard and Interstate 5 Caltrans culvert. The I-5 culvert was not 

used as the supply reach, since it is concrete lined and cannot generate sediment. The I-5 culvert 

effectively acts as a constriction point in sediment transport capacity from the upstream reaches, 

so, in order to be conservative, the long-term aggradation analysis was performed as though the 

constriction did not exist. HEC-RAS models with this geometry generated results used to 

Grain Size (mm) % Finer Grain Size (mm) % Finer

304.8 100.0% 304.8 100.0%

152.4 92.0% 152.4 96.2%

101.6 83.6% 101.6 93.2%

76.2 76.5% 76.2 88.5%

50.8 71.9% 50.8 81.4%

38.1 67.4% 38.1 79.1%

25.4 61.7% 25.4 75.4%

19.05 59.2% 19.05 72.5%

12.7 54.6% 12.7 66.1%

9.525 51.8% 9.525 61.4%

4.76 44.2% 4.76 51.5%

2 34.1% 2 42.0%

0.841 24.6% 0.841 34.5%

0.42 16.6% 0.42 26.1%

0.25 11.7% 0.25 17.5%

0.105 7.0% 0.105 8.7%

0.074 6.1% 0.074 7.1%

D50 = 8.40 mm D50 = 4.32 mm

Sample Location 1 Sample Location 2

I I 
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determine the supply reach’s sediment transport rate. The Supply Reach geometry originates 

from 2016 survey data and 2006 LiDAR.  

5.3.2.2 Manning’s Roughness 

The Manning’s roughness values used for the long-term adjustment analysis applied to the HEC-RAS 
geometry with horizontal variation to accommodate varying vegetation and channel material roughness. 
These Manning’s roughness values were applied to the models used to determine long-term adjustment 
and general adjustment values in order to represent the true site conditions. For existing conditions of 
South Fork SCR, Manning’s values of 0.079 were used for the main channel, 0.045 for the left overbank, 
and 0.06 for the right overbank. In proposed conditions, the buried soil cement bank has a Manning’s 
value of 0.035 and the flat terraced section adjacent to the low flow channel has a value of 0.04. Concrete 
portions in existing and proposed portions have a Manning’s value of 0.015.  

5.3.2.3 Reach Delineation 

South Fork SCR was divided into five sub-reaches for sediment transport calculations (see Table 5-2). 
Hydraulic parameters were then averaged across each reach for the long-term adjustment calculations. 
Due to the relatively short length of the project reach, the design reach was not divided into smaller parts. 

5.3.2.4 Flow Rates 

As discussed in Section 2, Q100 (8,483 cfs) was used for the toe-down and freeboard calculations.  

5.3.2.5 Flow Regime 

All models were run with the mixed flow regime. The mixed flow regime applies subcritical and 
supercritical profiles and uses the momentum equation to model hydraulic jumps.  

5.3.2.6 Boundary Conditions 

The upstream and downstream boundary conditions of the HEC-RAS models are normal depth for each 
geometry configuration (see Section 3). 
 

5.3.3 SAM Modeling and Analysis 

The results from the HEC-RAS models described above were averaged for each reach and entered into 
the Hydraulic Design Package for Channels (SAM) to perform the sediment transport calculations. There 
are over 20 equations available in SAM to calculate sediment transport. PACE used the Meyer-Peter-
Mueller (D50) method. According to the software documentation, SAM is a zero-dimensional 
computational package that is based on a single cross section at a particular point in time. Therefore, the 
hydraulic parameters for each cross section for the modeled supply reach were averaged to create a 
representative cross section. PACE used the hydraulic parameters for this representative cross section, 
the FEMA Q100 discharge, and the sediment data described in Section 5.3.1 to calculate sediment 
transport with the MPMD50 equation. The results of that analysis are summarized in Table 5-2.  
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Table 5-2: Summary of SAM Results 

 
 

5.3.4 Proposed Versus Existing Sediment Transport Capacity 

As can be seen from Table 5-2, the sediment transport capacity of Reach 3 (the project reach) in existing 
and proposed conditions is roughly equal. This means that sediment discharging to the LA County owned 
portion of channel will not increase from existing conditions. Comparing proposed condition sediment 
discharge values of Reach 3 to the discharge values of Reach 5 (LACFCD channel downstream of Wiley 
Canyon Bridge), it can be seen that the capacity of the LACFCD portion will not be exceeded.  

5.3.5 Long-term Adjustment 

Furthermore, at a stable slope of 1.74%, the sediment transport capacity of the proposed channel in 
Reach 3 is roughly equal to the supply reach capacity (approximately 87,000 tons/day). This is the 
transport capacity that Reach 3 will be approaching in the future, regardless of whether or not the project 
exists. The results of the stable slope model were then used to calculate long-term bed adjustment used 
in freeboard calculations, shown in the calculations in Table G-2. The difference in invert elevation 
between design conditions and stable slope conditions is shown in Table 5-3. 
 

Table 5-3: Long-term Adjustment Invert Change 
 

 

Section No. Description
Sediment Transport (tons/day)

*MPM(1948)D50

1 U/S Existing (XS 8920) 87,292

2 I-5 Culvert Existing 120,499

Proj. Reach Existing 71,289

Proj. Reach Proposed 69,333

Proj. Reach Prop. SEQ=1.74% 83,720

4 LACFCD U/S Wiley Bridge 290,917

5 LACFCD D/S Wiley Bridge 78,217

3

River 

Station

Difference in Invert Elev 

(Stable - Design)

 (ft)

8326 3.9

8126 3.6

7926 3.2

7726 2.0

7546 2.1

7362 1.5

7203 0.4

7053 0.2

6903 1.7

6842 -0.3

6744 0.6

6702 0.0

6660 0.0
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5.3.6 Total Scour Potential 

The project reach is dominantly aggradational, so scour is not anticipated. However, when looking at the 
stable slope analysis, there is a single river station (6842.00) where the natural invert elevation is higher 
than the projected stable slope elevation. Minor erosion at this section is expected in the long-term, in 
order for the stable slope to be achieved.  
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