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 Introduction 1 

Pacific Advanced Civil Engineering, Inc. (PACE) has been retained by Sheridan Ebbert Development to 
prepare a Drainage Concept Report for the proposed creek improvements at Smiser Ranch (Assessors 
ID 2825-012-011 and 2825-012-010). The proposed creek improvements associated with the project 
include soil cement bank protection along the west bank of South Fork Santa Clara River (SCR), a 
tributary to the Santa Clara River. The analysis presented in the following report will focus on the 
improvements located along South Fork SCR.  
 
The Smiser Ranch project site is situated in Los Angeles County, east of the Interstate 5 (I-5) and just 
north of Calgrove Boulevard. A location map for the project site is shown on Figure 1-1. The proposed 
improvements along South Fork SCR consist of approximately 1,500 lineal feet (LF) of soil cement bank 
protection along the west bank. The bank protection will be constructed as a continuous section 
beginning at the downstream end of the I-5 culvert and extending roughly 1,500 LF downstream, where it 
will join the existing concrete slope lining (Gavin Channel - MMS No. F02000089) of the LA County flood 
control channel crossing beneath Wiley Canyon Road (not to be confused with Old Wiley Canyon Road, 
which passes over the South Fork SCR channel further downstream).  
 
As part of this DCR, PACE performed a hydraulic analysis of South Fork SCR in the vicinity of the Smiser 
Ranch project. The purpose of the hydraulic analysis is to provide design guidelines for the proposed 
bank protection and to evaluate potential floodplain impacts caused by the project. 
   
Design of the proposed improvements along South Fork SCR is in accordance with current Los Angeles 
County Department of Public Works (LACDPW) hydrology and hydraulic design criteria; however, revised 
Capital Flood flow rates (QCAP) were not used as the design flow rate for the channel. Analysis of existing 
channel conditions showed that the LA County owned portion of channel at the downstream end of the 
project overtops under both QCAP (13,857 cfs) and QDesign (10,800 cfs) flow rates, creating a backwater 
condition upstream. The QDesign flow rate was obtained from as-builts of the LACFCD channel crossing 
beneath Wiley Canyon Road (see Appendix B). The analysis of the flood control system’s reactions to 
various flow rate thresholds was presented in a technical memo presented to the Los Angeles 
Department of Public Works and the City of Santa Clarita on June 25, 2019 (see Appendix A). The 
technical memo presented a recommended design flow rate equal to the FEMA Q100 (8,500 cfs) 
clearwater flow rate, and was agreed to by the LACDPW and City of Santa Clarita in email 
correspondence November 4, 2019 (see Appendix A). All water surface elevations and topographic data 
presented in this report are referenced to the North American Vertical Datum of 1988 (NAVD 88). 
Topographic data shown on the figures was collected in 2016 and is the same topographic data used for 
the HEC-RAS modeling analysis. As-builts used in preparing the hydraulic model were converted from 
NGVD 29 to NAVD 88 (as-builts and datum conversion in Appendix B). 
 
Hydraulic models of South Fork SCR were prepared and analyzed for existing (pre-project) and proposed 
(post-project) conditions. Section 3 describes these hydraulic models in detail. Results of the post-project 
analysis were compared to results from the fluvial analysis. This comparison is described in Section 6. 
These analyses were also used to evaluate the potential offsite impacts and to determine the appropriate 
design top and toe elevations for the bank protection. Table 3-3 presents the results of the post-project 
HEC-RAS model (Q100, Manning’s roughness value of 0.06). 
 
The hydraulic analysis evaluates impacts of changes in the floodplain fluvial mechanics over the long-
term. The fluvial adjustment values were incorporated into the hydraulics to determine the top and toe 
elevations of the South Fork SCR bank protection. An overview of the fluvial analysis is provided in 
Section 5. The design top and toe elevations for the South Fork bank protection will be based on the 
more conservative values between the Q100 freeboard analysis and the QDesign water surface elevations.   

 
  





 

Smiser Ranch – South Fork SCR Improvements 2-1 
Drainage Concept Report – A969 

 Project Hydrology  2 

2.1 Regional South Fork SCR Hydrology 

The study reach is situated within the South Fork Santa Clara River Watershed, draining the 7,315 acre 
Towsley Watershed (see Figure 2-1). The hydrology used for the hydraulic analysis was obtained from 
FEMA Flood Insurance Study (FIS) No. 06037CV002C revised April 4, 2018. The Capital Flood event 
flow rate was calculated using data gleaned from the LACDPW water resources division (see Appendix 
C for calculations), but was not used in the freeboard or fluvial analyses. The calculated QCAP is in excess 
of the flow anticipated by the 100-year FEMA storm event (see Table 2-1); however, the existing LA 
County owned portion of channel is undersized where a constriction occurs just upstream of the Wiley 
Canyon Bridge, overtopping in a QCAP storm event. Because this flow rate constriction occurs downstream 
of the project site, LACDPW and the City of Santa Clarita are not requiring the Smiser Ranch project to 
be designed for the QCAP flood event with freeboard. Instead, all parties are in agreement that the project 
will be designed for the FEMA Q100 clearwater flow rate, which passes through the LA County owned 
portion of channel without overtopping in existing conditions. The development will be protected from the 
Q100 flow rate plus adequate freeboard, and will also contain the QDesign flood event, not including 
freeboard  
 
All proposed grading located behind the proposed bank protection for South Fork SCR will be filled to be 
above the FEMA 100yr floodplain. Current elevations of Wiley Canyon Road, along the eastern bank of 
South Fork SCR, are not proposed to be altered; however, the proposed modifications to the channel 
section will lower water surface elevations in this area, reducing flooding that is currently experienced on 
Wiley Canyon Road in large storm events. Therefore, the Smiser Ranch project will not have an adverse 
flood hazard impact on adjacent sites.   

Various flow rates analyzed at the project site are summarized in Table 2-1. 

Table 2-1: Design Hydrology Summary 

Return Period Design Flow (cfs) Location within South Fork SCR 

100-Year 
(1)

 8,483 Approx. 500 feet D/S of Wiley Canyon Rd. 

QCAP (b&b) 
(2)

 13,857 
Approx. 1,000 feet U/S of Wiley Canyon Rd. (Node 

126AN from LACDPW Hydrology) 

QDesign 
(3)

 10,800 At Wiley Canyon Rd. 

Notes: 
(1) Source: FEMA FIS No. 06037CV002C revised April 4, 2018. 
(2) Source: LACDPW burned & bulked flow – See calculations in Appendix C. 

(3) Source: LACFCD As-Built Dwg. No. 337-D22.1 
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 HEC-RAS Modeling 3 

An extensive hydraulic analysis was performed to determine floodplain limits, as well as the top and toe 
elevations for the proposed bank protection along South Fork SCR associated with the project. 

3.1 HEC-RAS Models Developed for Smiser Ranch 

Analyses and calculations for the Q100 event using a Manning’s roughness value of 0.060 are presented 
to identify the changes in water surface elevation and velocity between the existing and proposed 
conditions. To establish the top and toe elevations for the soil cement bank protection per LACDPW 
design requirements, a proposed condition model was developed for two scenarios: (i) full vegetation 
(Manning’s roughness value of 0.085) to estimate top of bank elevations and (ii) no vegetation (Manning’s 
roughness value of 0.025) to estimate toe of bank elevations. The HEC-RAS models used in the hydraulic 
analysis are summarized in Table 3-1. 
 

Table 3-1: South Fork SCR HEC-RAS Model Descriptions 

HEC-RAS  
File Name 

Description Purpose 

Plan 01 - 
Existing  

Condition 

Existing vegetation,  
n=0.060 

Determine existing condition 100yr flood water surface elevations 
and flow velocities within South Fork SCR. 

Plan 04 - 
Proposed  
Condition  

Existing vegetation,  
n=0.060 

Determine proposed condition 100yr flood water surface 
elevations and flow velocities to compare with existing conditions 

for hydraulic impacts. 

Plan 06 - 
Proposed  
Condition  

Full vegetation,  
n=0.085 

Determine proposed condition 100yr flood maximum water 
surface elevations within South Fork SCR. 

Plan 05 - 
Proposed  
Condition  

No vegetation,  
n=0.025 

Determine proposed condition 100yr flood maximum flow 
velocities within South Fork SCR. 

Notes: 
(1) HEC-RAS models for South Fork SCR included in this report are based on 2016 topography data. 

(2) Items in bold are HEC-RAS models that are pertinent to the soil cement bank protection design. 

 
The HEC-RAS models were assigned upstream and downstream boundary conditions. The upstream 
boundary conditions consist of a normal depth with a slope of 0.016 (proposed and existing conditions). 
The downstream boundary conditions are also set to normal depth, with a slope of 0.012 (proposed and 
existing conditions). Table 3-2 lists the boundary conditions used in the HEC-RAS model plans. 
 

Table 3-2: HEC-RAS Model Boundary Conditions for 100yr Flood (Q100) 

HEC-RAS Model Plan 
Downstream Boundary Condition 

(STA 5716) 
Upstream Boundary Condition 

(STA 8326) 

Plan 01 - Existing Conditions 
n = 0.060 

Normal Depth 
S = 0.012 

Normal Depth  
S = 0.016 

Plan 04 - Proposed Conditions 
n = 0.060 

Normal Depth 
S = 0.012 

Normal Depth  
S = 0.016 

Plan 06 - Proposed Conditions 
n = 0.085 

Normal Depth 
S = 0.012 

Normal Depth  
S = 0.016 

Plan 05 - Proposed Conditions 
n = 0.025 

Normal Depth 
S = 0.012 

Normal Depth  
S = 0.016 
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In an effort to verify that the boundary conditions chosen for the analysis did not have an impact on the 
area of interest (between the Wiley Canyon Road Bridge and the I-5 culvert as indicated by the red box in 
Table 3-3), a sensitivity analysis was performed using the following combinations of boundary conditions:  

 Condition 1 – Normal depth was selected as the upstream boundary condition, and normal depth 
was selected as the downstream boundary condition. 

 Condition 2 – Critical depth was selected as the upstream boundary condition, and normal depth 
was selected as the downstream boundary condition. 

 Condition 3 – Normal depth was selected as the upstream boundary condition, and critical depth 
was selected as the downstream boundary condition. 

 Condition 4 – Critical depth was selected as the upstream boundary condition, and critical depth 
was selected as the downstream boundary condition. 

 
Table 3-3 lists the water surface elevations from the models run for the four conditions discussed above. 
Changing the boundary conditions does not change the water surface elevation within the area of 
interest. Therefore, the model has been extended far enough above and below the area of concern. 
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Table 3-3: Comparison of HEC-RAS Hydraulic Model Boundary Conditions (n=0.06) 

HEC-RAS River Station 
Proposed 
Condition 
WSE

1
 (ft) 

Condition 1 
WSE

2
 (ft) 

Condition 
2 WSE

3
 

(ft) 

Condition 
3 WSE

4
 

(ft) 

Condition 4 
WSE

5
 (ft) 

I-5 Caltrans Culvert 

8326.00 1324.12 1324.12 1324.12 1324.12 1324.12 

8126.00 1320.80 1320.80 1320.80 1320.80 1320.80 

7926.00 1318.52 1318.52 1318.52 1318.52 1318.52 

7726.00 1314.61 1314.61 1314.61 1314.61 1314.61 

7546.00 1312.86 1312.86 1312.86 1312.86 1312.86 

7362.00 1310.12 1310.12 1310.12 1310.12 1310.12 

7203.00 1308.68 1308.68 1308.68 1308.68 1308.68 

7053.00 1307.97 1307.97 1307.97 1307.97 1307.97 

6903.00 1307.57 1307.57 1307.57 1307.57 1307.57 

6842.00 1306.56 1306.56 1306.56 1306.56 1306.56 

6744.00 1305.05 1305.05 1305.05 1305.05 1305.05 

6702.00 1301.21 1301.21 1301.21 1301.21 1301.21 

6660.00 1300.05 1300.05 1300.05 1300.05 1300.05 

6624.19 1299.00 1299.00 1299.00 1299.00 1299.00 

6480.00 1296.85 1296.85 1296.85 1296.85 1296.85 

6425.00 1295.85 1295.85 1295.85 1295.85 1295.85 

6287.00 1292.92 1292.92 1292.92 1292.92 1292.92 

6207.00 1288.56 1288.56 1288.56 1288.56 1288.56 

Wiley Canyon Rd. Bridge 

5884.00 1283.91 1283.91 1283.91 1283.91 1283.91 

5840.00 1283.37 1283.37 1283.37 1283.37 1283.37 

5803.00 1282.84 1282.84 1282.84 1282.84 1282.84 

5760.00 1290.35 1290.35 1290.35 1290.35 1290.35 

5721.00 1292.33 1292.33 1292.33 1292.33 1292.33 

5716.00 1284.93 1284.93 1284.93 1284.93 1284.93 
 

Notes: 
1. Proposed Conditions n=0.06 WSE – Boundary Conditions shown in Table 3-2    
2. Condition 1 – U/S Boundary Condition: Normal Depth, D/S Boundary Condition: Normal Depth  
3. Condition 2 – U/S Boundary Condition: Critical Depth, D/S Boundary Condition: Normal Depth  
4. Condition 3 – U/S Boundary Condition: Normal Depth, D/S Boundary Condition: Critical Depth  
5. Condition 4 – U/S Boundary Condition: Critical Depth, D/S Boundary Condition: Critical Depth 
6. The limits of the project reach are indicated by the red box 

 
 

For stations 8326 to 6660, topographic data from 2016 aerial survey was used to develop the geometry of 
the model. Some areas outside of project boundaries were not included in the 2016 survey data, so 2006 
LiDAR was joined to the 2016 data on any cross-section that covered area outside the survey limits. 
Stations 6624.19 to 5716.00 used as-built data from 1986 (Dwg. No. 337-D22.1), to which a vertical 
datum shift of 2.726 ft. was applied (see Appendix B for as-built and datum conversion). It should be 
noted that no FEMA hydraulic model was available for this location (see email correspondence in 
Appendix F). 
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 Summary of HEC-RAS Results  4 

4.1 Existing vs. Proposed Condition (n=0.060) 

Results of the hydraulic analysis for the existing and proposed conditions modeling are summarized in 
Table 4-1 for the Q100 flow rate and Manning’s roughness value of 0.060. Comparison of the existing and 
proposed hydraulic results indicate there are no negative off-site impacts due to the proposed South Fork 
SCR bank protection. Flooding that currently exists on the project site is eradicated and flooding that 
currently exists on Wiley Canyon Road is reduced. Water surface elevations are reduced at all but two 
locations in South Fork SCR in proposed conditions. These increases occur where the widened channel 
is becoming more narrow in order to tie into the existing LACFCD concrete portion of channel. This 
constriction creates some hydraulic turbulence that cannot be avoided, resulting in the minor increases in 
water surface elevation shown in Table 4-1. However, despite the increases, adequate freeboard is 
provided on the development side, and on the Wiley Canyon Road side, water surface elevations remain 
off the road and do not increase the flooding risk there. No homes are impacted by this rise in water 
surface elevation. All other points along the creek show a reduction in water surface elevation in 
proposed conditions, compared to existing conditions. Velocity in proposed conditions is generally lower 
than in existing conditions upstream of the concrete lined portion leading to Wiley Canyon Bridge. Within 
the concrete lined portion, increases in velocity range from 0.17 ft/s to 3.62 ft/s. However, since this 
portion of the channel is concrete lined, the increases in velocity will not have an erosive effect on the 
channel.   
 
The existing and proposed conditions HEC-RAS output data are included in Appendices D and E, 
respectively. 

Table 4-1: Existing vs. Proposed Hydraulic Analysis (Q100 and n=0.06) 

HEC-RAS 
River 

Station 

Existing Floodplain
(1)

 Proposed Floodplain
(2)

 ∆WSE  
(prop – exist) 

(ft) 

∆Velocity   
(prop – exist) 

(ft/s) 
WSE  
(ft) 

Velocity  
(ft/s) 

WSE  
(ft) 

Velocity  
(ft/s) 

8326 1325.49 10.59 1324.12 14.3 -1.37 3.71 

8126 1323.42 9.85 1320.80 8.36 -2.62 -1.49 

7926 1322.24 8.89 1318.52 9.00 -3.72 0.11 

7726 1317.70 15.51 1314.61 11.97 -3.09 -3.54 

7546 1316.48 9.26 1312.86 8.47 -3.62 -0.79 

7362 1313.05 13.60 1310.12 10.14 -2.93 -3.46 

7203 1311.26 11.97 1308.68 8.10 -2.58 -3.87 

7053 1309.73 11.13 1307.97 6.42 -1.76 -4.71 

6903 1308.18 11.00 1307.57 6.03 -0.61 -4.97 

6842 1305.95 11.90 1306.56 7.86 0.61 -4.04 

6744 1304.96 11.19 1305.05 10.60 0.09 -0.59 

6702 1303.49 12.55 1301.21 16.17 -2.28 3.62 

6660 1300.51 16.87 1300.05 17.77 -0.46 0.90 

6624.19 1299.50 18.25 1299.00 19.28 -0.50 1.03 

6480 1299.27 17.78 1296.85 21.72 -2.42 3.94 

6425 1296.70 21.34 1295.85 22.69 -0.85 1.35 

6287 1293.07 25.24 1292.92 25.54 -0.15 0.30 

6207 1288.62 29.51 1288.56 29.68 -0.06 0.17 

6056 Wiley Canyon Road Bridge 
Notes: 

      
1. Existing floodplain WSEs and velocities are based on Q100 flow rate and n = 0.060 (see Appendix D) 
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2. Proposed floodplain WSEs and velocities are based on Q100 flowrate and n = 0.060 (see Appendix E) 

3. Gray highlight indicates existing concrete or riprap lined channel between RS 6660 and RS 6056 

4.2 Proposed Condition Model Results and Top of Bank Determination 

The HEC-RAS analyses of the QDesign event applying a Manning’s roughness value (n) of 0.085 was used 
to determine the proposed condition water surface elevations for the purpose of determining minimum 
freeboard based on LACDPW requirements. Summary output tables containing results of the n=0.085 
HEC-RAS model is provided in Appendix E. Bank protection must be designed to contain the design 
flood and have adequate freeboard. The freeboard represents the additional height required to ensure 
overtopping does not occur due to factors not accounted for in the design water surface calculations. 
Calculated freeboard considers possible long-term aggradation, super-elevation at curved reaches of the 
channel, and bed forms, in addition to less identifiable components such as excessive turbulence, wave 
action and variation of loss coefficients. The calculated top of bank elevations are summarized in Table 4-
2. In order to provide capacity for the QDesign design event (10,800 cfs), the calculated top of bank 
elevation (based on Q100 flow rate) was compared to the water surface elevation of a QDesign storm event. 
Any locations where the QDesign water surface elevation exceeded the calculated top of bank elevation, the 
top of bank elevation was raised to match the QDesign water surface elevation. This ensures that, should a 
QDesign event occur, the proposed development at Smiser Ranch is still protected. However, freeboard will 
not be provided to the QDesign event, as outlined in the approved proposal to LA County shown in 
Appendix A. 
 

Table 4-2: Calculated Top Elevations for Soil Cement Bank Protection 

HEC-RAS 
Section 

Bank Station 

WSE for  
n = 0.085

(1)
  

Q100 = 8,483 cfs 
(Appendix E)  

(ft) 

Minimum 
Required 

Freeboard
(2)

  
(Table G-1)  

(ft) 

Calculated Top 
Elevation  

(ft) 

8326 - - 1324.94 6.0 1330.93 

8126 24+24.23 1322.24 4.2 1326.44 

7926 22+13.47 1319.63 4.0 1323.59 

7726 20+28.14 1316.25 3.2 1319.40 

7546 18+38.41 1314.17 2.8 1316.94 

7362 16+81.60 1311.88 2.5 1314.38 

7203 15+20.52 1310.38 2.5 1312.88 

7053 13+75.72 1309.53 2.5 1312.03 

6903 12+55.67 1308.97 2.5 1311.47 

6842 12+11.74 1307.88 2.5 1310.38 

6744 11+16.80 1306.26 2.5 1308.76 

6702 10+79.31 1301.21 3.5 1304.74 

6660 10+35.58 1300.14 4.2 1304.31 

Notes: 
(1) Water Surface Elevation (WSE) is from the proposed condition HEC-RAS model with a Manning’s roughness value (n) of 0.085 

and FEMA 100yr flow rate of 8,483 cfs for entire reach. See Appendix E for detailed results  
(2) Freeboard calculations are shown in Table G-1, included in Appendix G. 

 

4.3 Proposed Condition Model Results and Toe of Bank Determination 

The HEC-RAS analyses of the Q100 event applying a Manning’s roughness value of 0.025 was used to 
determine proposed condition flow velocities for the purpose of calculating required toe-down. Summary 
output tables consisting results of the n=0.025 HEC-RAS model is provided in Appendix E. The primary 
failure mechanism of rigid bank protection revetments is generally scouring at the toe. The bank 
protection toe-down or cut-off depth must provide adequate scour protection below the earthen creek 
invert to account for dynamic changes in streambed elevations during storm events. The calculated toe-
down accounts for the potential general bed degradation; bend scour, bedform height, abutment or 
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contraction scour, and scour associated with hydraulic structures. The calculated toe-down values and 
minimum toe of bank elevations are summarized in Table 4-3.  
 

Table 4-3: Calculated Toe Elevations for Soil Cement Bank Protection 

HEC-RAS 
Section 

Bank 
Station 

Minimum Channel Invert
(1)

  
(Appendix D)  

(ft)  

Toe-Down
(2)

   
(Table G-2)  

(ft) 

Calculated Toe 
Elevation  

(ft) 

8326 - - 1315.35 14.6 1300.75 

8126 24+24.23 1311.80 14.0 1297.80 

7926 22+13.47 1308.60 12.5 1296.10 

7726 20+28.14 1306.45 12.5 1293.95 

7546 18+38.41 1303.20 14.0 1289.20 

7362 16+81.60 1300.72 12.5 1288.22 

7203 15+20.52 1298.98 14.0 1284.98 

7053 13+75.72 1296.27 8.0 1288.27 

6903 12+55.67 1292.33 8.0 1284.33 

6842 12+11.74 1291.55 8.0 1283.55 

6744 11+16.80 1288.96 10.0 1278.96 

6702 10+79.31 1288.12 12.5 1275.62 

6660 10+35.58 1287.22 14.0 1273.22 
Notes: 
(1) Minimum Channel Invert is from the existing condition HEC-RAS model and is included in Appendix D.  
(2) Toe-Down calculations are shown in Table G-2, included in Appendix G. 
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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 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
















































































































































































































































































































































