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GOLDEN VALLEY ROAD BRIDGE LOCATION HYDRAULIC STUDY 
 
1.0 EXECUTIVE SUMMARY 
 
This Location Hydraulic Study was prepared for the City of Santa Clarita for the purpose of 
determining the impacts to the Santa Clara River from the construction of the Golden Valley 
Road Bridge.   

Previous to this report, a separate study was performed by Pacific Advanced Civil Engineering, 
Inc. (PACE) titled River Park Drainage Concept Report Soil Cement Bank Protection- Santa 
Clara River, dated August 2004.  The study consisted of analyses for potential bank protection 
downstream of the proposed Golden Valley Road Bridge. Beginning with PACE’s analysis and 
extending the floodplain study further upstream, it was determined that the Golden Valley Road 
Bridge would raise flood levels by a maximum of 0.9 ft.  The rise would lower back into existing 
conditions 1000 ft upstream and 700 ft downstream of the proposed bridge. All water surface 
elevations (WSE) and topography contained herein are based on the North American Vertical 
Datum 1988 (NAVD88). 
 
2.0 PURPOSE OF STUDY 
 
The intent of this study was to quantify impacts to the Santa Clara River due to the construction 
of the proposed Golden Valley Road Bridge.  The study addresses the following:   

1.) The Santa Clara River channel 100-year floodplain as it presently exists. 
2.) The Santa Clara River channel 100-year floodplain after the construction of the   

Golden Valley Road Bridge. 
3.) Risk assessment associated with any possible encroachment, including impacts on 

natural and beneficial floodplain values, probable incompatible floodplain 
development, and special mitigation measures needed (if any) to minimize impacts 
to the floodplain.  

 
A scour study prepared by Dokken Engineering titled Golden Valley Road Bridge Scour Study; 
March 31, 2005 has incorporated standards from the Los Angeles Flood Control District, 
Hydraulic Design Manual to determine scour depths and freeboards, in accordance with local 
floodplain requirements. 
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3.0 PROJECT LOCATION AND VICINITY MAP 
 

               
Figure 1: Project Site 

The project site is located in central Santa Clarita, CA.  North of the project are undeveloped 
hillsides and the Castaic Lake Water Agency Rio Vista Treatment Plant.  Immediately south  and 
to the west of the river, land uses are primarily commercial and residential.   

 
4.0 DESCRIPTION OF BASIN 

 
The total Santa Clara River Basin encompasses 1,634 square miles, consisting primarily of 
vacant land and unlined river banks.  The river lies within the jurisdiction of the Los Angeles 
County Department of Public Works (LACDPW).   
Annual rainfall in this region is approximately 17 inches.  Nearly all rainfall in the area occurs 
from December through March.  Precipitation during the summer is infrequent except for the 
occasional short-duration thunderstorms with major storms occasionally lasting for 4 days or 
longer. 
A document entitled Geologic and Geotechnical Report, Review of Tentative Tract Map (Dated 
February 25, 2003), Tentative Tract 53425 River Park Volume I was completed by Allan E. 
Seward Engineering Geology, Inc. on April 4, 2003.  The document reports recent river-channel 
deposits in the major tributaries of the Santa Clara River.  Based on boring samples obtained for 
the project, the alluvial deposits consist of interbeds of sandy, silty, and clayey soils with limited 
inclusion of coarser soils. 
  
 
 
 

Project Site 
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5.0 FLOODPLAIN MODELING METHODOLOGY 
 
HYDRAULIC/FLOODPLAIN ANALYSIS  
 
According to the FEMA Flood Insurance Rate Map (FIRM) number 060729 0345C dated 
September 9, 1989, for the Unincorporated Areas of Los Angeles County, California, the project 
site lies within a Zone A floodplain. Zone A is defined as an area within the 100-year floodplain, 
determined by approximate means.  Because detailed hydraulic analyses have not been 
performed for such areas, base flood elevations have not been established.   
 
 5.1 HEC-RAS PROGRAM 

 
HEC-RAS River Analysis System v3.1.2 was used to model the Santa Clara River and proposed 
bridges.  HEC-RAS is a graphically based computer program developed by the U.S. Army Corps 
of Engineers Hydrologic Engineering Center.  Input required by the software includes channel 
cross sectional geometry, channel roughness coefficients, starting water surface elevation, and 
discharge. 
 

5.11 Cross Sectional Geometry 

Cross sections 155-172 of PACE’s study were used to model the downstream river and a 
portion of the upstream section of the river.  Cross sections 173 and 174 were created and 
placed 400 ft upstream, allowing HEC-RAS to measures backwater effects up to 900 ft 
upstream of the bridge (See Appendix ‘A’). These two cross sections were based on a 
topographic map provided by the County of Los Angeles Department of County Engineer 
Survey Division, National Geodetic Vertical Datum 1929 (NGVD29) titled Topographic 
Map of Flood Plain Mapping Santa Clarita Valley, March 1977.   All elevations for this 
study were converted to North American Vertical Datum 1988 (NAVD88).  

 
Bridges 

 
Two proposed bridge alternatives are currently under development.  Alternative 1 
consists of 4 ft wide pier columns, spaced 125 ft apart and alternative 2 consists of 2.5 ft 
wide pier walls spaced at 185 ft (See Appendix ‘A’).  The pier widths were doubled from 
4 ft to 8 ft and 2.5 ft to 5 ft for alternatives 1 and 2 respectively, to simulate potential 
clogging from floating debris.  For the energy losses through the bridge, the energy 
(standard step) equation was used.    This method allowed HEC-RAS to determine the 
highest possible energy loss under the bridge.   

 
The two alternatives were modeled in HEC-RAS to determine the shortest allowable 
bridge lengths without raising the water surface elevation (WSE) above 1 ft and 
encroaching upon the FEMA 100-yr floodplain.  It is the policy of FEMA that a 
floodplain may be encroached so long as the rise in flood level does not exceed 1 ft. 
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Contraction and Expansion Coefficients 
 

Contraction and expansion coefficients of 0.1 and 0.3 respectively, were used at the cross 
sections upstream and downstream of the Golden Valley Road Bridge.  These values are 
typically used where the change in river cross section is gradual.  For the cross sections 
on the upstream and downstream faces of the bridge, contraction and expansion 
coefficients of 0.3 and 0.5 were used.  These values were obtained from Table 3.3 of the 
HEC-RAS River Analysis System, Hydraulic Reference Manual, April 2004.   

 
Ineffective Flow Areas/Levees 

 
Areas in which water was not actively being conveyed were labeled as ineffective flow 
areas.  For existing and proposed conditions, ineffective flow areas were used along the 
left overbank to account for building structures.  However, for the proposed condition, 
the ineffective flow areas became narrower to account for the abutments on the 
overbanks (See Appendix ‘A’).     
 
For the proposed model, levees were used at each of the abutments to prevent water from 
traveling around the bridge. This forced the full flow of the 100-yr flood to move directly 
under the bridge, and thus generate a minimum freeboard between the WSE and the 
bottom soffit of the bridge. 

 
5.1.2   Manning’s Roughness Coefficient  

 
Each cross section contains a left over bank, main channel, and right over bank, which 
represent the different regions of the waterway in terms of roughness coefficients.  The 
main channel represents the base of the river and the left and right slopes represent the 
overbanks.  A Flood Insurance Study (FIS), dated September 9, 1989 for the City of 
Santa Clarita provided a roughness value (Manning’s n value) of 0.06 for the overbanks 
and an n value of 0.03 for the main channel of the Santa Clara River.   
 
5.1.3   Starting Water Surface Elevation 
 
Normal depth was used for the starting WSE in HEC-RAS.  The starting slope of the 
model was 0.01. 

 
5.1.4   Discharge  
 
According to the report performed by PACE, the peak 100-yr discharge for the Santa 
Clara River was 15,272 cfs.  This value was used throughout the model to determine the 
rise in WSE upstream and downstream of the Golden Valley Road Bridge as well as any 
possible encroachment on the existing 100-yr floodplain. 
 
 
 
 



 
March 31, 2005 

  
 

 
 

 
5

GOLDEN VALLEY ROAD BRIDGE LOCATION HYDRAULIC STUDY 

6.0 HEC-RAS OUTPUT 
 
As stated previously, the two bridge alternatives were designed to prevent the existing 100-yr 
floodplain from rising no more than 1 ft.  With the inputted data, different bridge lengths were 
tested to determine the different rises in WSE.  It was concluded that the minimum allowable 
bridge length for alternative 1 was 1,100 ft.  Shortening the bridge any further would raise the 
WSE above the 1 ft limit.  Alternative 2 allowed the bridge length to be adjusted from 1100 ft to 
950 ft.  The results for comparison are summarized in Figure 2 and Figure 3. 
 

Figure 2: Bridge Descriptions 
 

 
Figure 3: Changes in Water Surface Elevation (FEMA 100-yr Floodplain) 

 

 
∗   = Upstream face of Golden Valley Roadway Bridge 
∗∗ = Downstream face of Golden Valley Roadway Bridge 
 

 Alternative 1 Alternative 2 
No. of Bents 8 (Columns) 4 (Pier walls) 
Bent Spacing 125 ft 185 ft 

Pier Width 4 ft ⇒ 8 ft (doubled for debris) 2.5 ft ⇒ 5 ft (doubled for debris) 
Bridge Width 125 ft 125 ft 

Bridge Length 1100 ft 950 ft 

Cross 
Section 

Exist W.S. 
Elev (ft) 

Alt 1 W.S. 
Elev (ft) 

∆ WSE (Alt1-
Exist) (ft) 

Alt 2 W.S. Elev 
(ft) 

∆ WSE (Alt2-
Exist) (ft) 

174 1282.84 1282.84 0 1282.84 0 
173 1277 1277 0 1277 0 
172 1273.81 1273.81 0 1273.81 0 
171 1271.78 1271.4 -0.38 1271.4 -0.38 
170 1269.06 1269.06 0 1269.49 0.43 
169 1267.64 1267.99 0.35 1268.28 0.64 
168 1267.03 1267.1 0.07 1267.16 0.13 
167 1265.91 1266.15 0.24 1266.35 0.44 
166∗ 1264.88 1265.72 0.84 1265.79 0.91 

165.5∗∗ 1263.09 1263.46 0.37 1263.63 0.54 
165 1262.36 1263.02 0.66 1262.8 0.44 
164 1260.96 1261.37 0.41 1261.37 0.41 
163 1260.08 1260.16 0.08 1260.2 0.12 
162 1259.16 1259.16 0 1259.2 0.04 
161 1257.46 1257.46 0 1257.47 0.01 
160 1255.21 1255.21 0 1255.21 0 
159 1253.91 1253.91 0 1253.91 0 
158 1251.74 1251.74 0 1251.74 0 
157 1249.75 1249.75 0 1249.75 0 
156 1247.57 1247.57 0 1247.57 0 
155 1244.61 1244.61 0 1244.61 0 
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The proposed bridge alternatives experienced changes in WSE which were lower than the 
existing WSE.  This is attributed to factors associated with the topography of the main 
channel and the velocity of flow.  At cross section 172, the geometry of the channel 
changes and the flow path becomes narrower (See Appendix ‘A’).  As a result, depths 
approached critical depth indicating a shift between subcritical and supercritical flow.  To 
produce higher WSEs, the model was run strictly using subcritical flow.     

 
6.1   Warning Messages 

 
Warning messages were produced between cross sections 174 and 173, indicating that the 
cross sections were experiencing divided flow.   These warnings are appropriate due to 
the nature of the topography of the developed and hilly area along the left side of the 
river.  Other warnings indicated that the energy equation could not be balanced for cross 
sections 170-169 and 158-155. These messages are typical in areas where the flow path 
becomes narrower, increasing the velocity to supercritical.   
 
Further warnings were generated at cross sections 172, 171 and 165-163, indicating that 
the energy loss was greater than 1 ft.  The program recommended using additional cross 
sections to resolve the warnings. The interpolated cross section function of HEC-RAS 
was used to provide the extra sections needed.  This feature allowed the changes in 
energy loss to occur in smaller increments.   

 
7.0 RISK ASSESSMENT 
 
Encroachment is defined by FEMA as “construction, placement of fill, or similar alteration of 
topography in the floodplain that reduces the area available to convey floodwaters,” and by the 
Federal Highway Administration (FHWA) as “an action within the base floodplain” 
(Environmental Handbook Vol. 1).  The construction of the Golden Valley Road Bridge 
encroaches upon and increases the elevation of the existing floodplain immediately upstream of 
the proposed bridge (See Appendix ‘A’).  However, the increase is minimal and will not exceed 
the FEMA 100-yr floodplain boundary. 
 

7.1 FLOODPLAIN VALUES  
 

The Environmental Handbook Vol.1, 2002 defines floodplain values as fish, wildlife, 
plants, open space, natural beauty, scientific study, outdoor recreation, agriculture, 
aquaculture, forestry, natural moderation of floods, water quality maintenance, 
groundwater discharge, etc. According to the Environmental Impact 
Statement/Environmental Impact Report (EIS/EIR), dated August 1998, by the U.S. Army 
Corps of Engineers and the California Department of Fish and Game, the installation of 
bridges would cause both temporary and permanent impacts to floodplain values within 
the Santa Clara River. However, these habitats are mostly small and fragmented remnants 
of larger, previously undisturbed habitats, and are not likely to support self-sustaining 
wildlife or sensitive species. In addition, affects to these habitats can be mitigated 
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through the usage of controlled construction zones, restoration of disturbed streambeds, 
and temporarily relocating habitats. 
 

8.0 CONCLUSION 
 
Cross sectional data used to model the Santa Clara River was obtained from PACE’s report. The 
proposed Golden Valley Road Bridge consisted of two bridge alternatives: alternative 1 and 2.  
In order to determine the minimum allowable bridge length, without increasing the water surface 
elevation by over a 1 ft, each bridge was ran in HEC-RAS using the 100-yr flood.  It was 
determined that the minimum allowable bridge length for alternative 1 was 1100 ft.  Alternative 
2 allowed the bridge length to be adjusted to 950 ft while maintaining the 1 ft limit.  Decreasing 
the length of each bridge any further would raise the water surface elevation above one ft and 
potentially infringe upon the existing FEMA 100-yr floodplain.  The nature of the surrounding 
area consists of sparse and fragmented habitats.  Therefore the construction of the Golden Valley 
Road Bridge will not cause any significant impacts to the floodplain values of the area. 
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