




    

2. Caltrans Local Assistance Procedure Manual, Chapter 11, dated July 23, 2006  
• The basic rule for hydraulic design of bridges is that; they should be designed to 

pass the two percent (2%) probability flood or tide (Q50) or the flood-of-record, 
whichever is greater without causing objectionable backwater, excessive flow 
velocities, or encroaching on through traffic lanes. Sufficient freeboard, the 
vertical clearance between the lowest structural member, and the water surface 
elevation of the design flood should be provided. A minimum freeboard of 2 feet 
is often assumed for preliminary bridge design.  

• The bridge should be able to withstand the effects of the base flood, Q100 without 
failure.   

3. Caltrans Memo to Designers 1-23 dated October 2003  
• Adequate freeboard should be provided above the design flood to pass anticipated 

drift. A site specific drift evaluation must be performed to determine the 
horizontal (clear span) and vertical drift way requirement.  

• Convey a flood having a one percent (1%) chance of being exceeded in any given 
year (base flood designation Q100). No freeboard added to the base flood.  

• Bridge foundation should not fail due to scour from base flood (Q100). 
• Footings on piles may be located above the lowest anticipated scour level 

provided the piles are designed for this condition.  
 
3. Previous Studies and Reference Documents 
No previous studies in the vicinity exist. The gauge data recorded and provided by SMUD was 
used to check the reasonableness of the study. Frequency analysis was performed based on 
twenty-five year gauge data recorded less than a mile downstream of the proposed bridge. No 
known Federal Emergency Management Agency published map has been found in the project 
vicinity.   
 
4. Hydrology 

4.1. Basin Characteristics  
The Ellis Creek Basin is approximately 1.31 square miles upstream from the proposed bridge 
location (Rubicon Trail location). The watershed is around 1.4 miles in length and 1.0 miles in 
width with concentrated shape. In general, the basin consists of hilly terrain which is located in 
Eldorado National Forest at elevation ranges from 6600 ft to 7400 ft. This basin is aligned north 
to south with an average slope of the watershed of approximately 12 percent (see Figure 2).   
 

4.2. Soil Characteristics  
According to the Foundation Investigation Report prepared by Taber Consultants, dated 
December 2009, the surface and subsurface soil in the project area are as follows: 

• Topsoil/Alluvium was encountered at each sounding location and interpreted to be 5 to 7 
ft in thickness. Surface material generally consists of tree litter including bark, needles 
and branches forming a spongy surface layer on the order of 1 ft thick underlain by sandy 
soil. It is likely that cobble and boulder size clasts exist within the Topsoil/Alluvium unit.  

• Weathered rock is interpreted as beginning at approximately 5 to 7.5 ft depth at both 
abutment locations. Highly weathered to decomposed rock is capable of generating 
support for heavy concentrated foundation loads, however the upper 1 to 3 feet of the 
decomposed rock is not considered erosion/scour resistant.  
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