
The Establishment 
of Step-Pool Sequences 

in the Ephemeral Tributary of 
Dry Canyon Creek, 

Calabasas, California

Linda O’Hirok
California State University, Los Angeles





Dry Canyon Creek, Calabasas, California



Stream Restoration

Objectives

• To provide alternative methods for flood control 
and property protection.

• Physical restoration of channel system.
• Remove remnants of standard methods such 

as stream-lining  and stream  straightening 
using concrete or rock, rip rap bank 
stabilization and inappropriate instream 
structures including walls within the channel 
and undersized culverts.

• Replace undersized bridges.
• Floodplain and  habitat restoration, 

enhancement or creation, improve 
functionality.

• Improve water quality.
• Develop environmentally-oriented recreation 

opportunities.
• Develop and implement educational programs 

that enhance knowledge of the resources and 
promote stewardship of the water and the land.



Abandoned and Filled Meander



Dry Canyon Creek 
Historic Meander



Stone Dam and Culvert



Dry Canyon Creek Drainage Basin

• Drainage areas

Sub-area 1A       0.76 sq. miles

Sub-area 2A       0.50 sq. miles

Sub-area 3A       0.30 sq. miles



Dry Canyon Creek 
Upstream Channel Profile



Dry Canyon Creek 
Downstream Channel Profile



Dry Canyon Creek 
Upstream Channel Profile



Dry Canyon Creek 
Tributary Channel Profile



Restoration Objectives

Project Scope

• Revegetation and rehabilitation of channel 
and banks to more natural conditions. 

• Restoration of historic channel form, 
reactivate abandoned and filled meander 
to reduce channel slope and erosion.

• Remove instream structures.
• Recontour steep bank gradients to create 

floodplain benches.
• Restoration and enhancement of aquatic 

and riparian habitats.
• Greening of structures and sites.
• Development of Masson House for historic 

and interpretive center.
• Monitor mitigation effectiveness and 

success.



Ideal Step-Pool Geometry
• An ideal step-pool geometry maximizes the resistance of 

flow and is regularly spaced (Abrahams et al. 1995)

• The following formula, derived to produce an ideal 
staircase has been used to estimate step height and 
wavelength for the ephemeral tributary (Chin and Phillips 
2006)

h/L=Csin0

where  h=step height      L= length of tread (pool)
0=average bed slope
C=coefficient that accounts for reverse-shaped treads

Dr. Chin suggested the use of 1.3 for C



Dry Canyon Creek 
Tributary Channel Profile



Step Length and Height Relations 
Relative to Slope

•

• 1.1<(H/L)/S<2.5

– Average (H/L)/S = 1.8
– Value used was 1.3 to allow for scour                  



Tributary Under Construction



Dry Canyon Creek 
Restored Tributary



Flow in the Ephemeral Tributary 
April 2007
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