












• Historic flooding in City of 
Fillmore along the SC-1 and 
SC-2 Levees

• Both levees were designed 
and constructed by United 
States Army Corps of 
Engineers in the 1980’s
• Original design used a 

Standard Project Flood peak 
flowrate of 121,000 cfs with 
5 feet of freeboard

• Day Fire (September 2006) 
when 1/3 of watershed 
burned

• 2010 AquaTerra Hydrology 
Report calculated a flowrate 
of 135,800 cfs based on 
both baseline conditions and 
post Day Fire conditions

• Shift in dominant alluvial 
channel in active streambed 
from east to west fork 
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Hanging Levee!

High 
Ground

Two 
Models

Freeboard

• Two Models: Design 
Model and FEMA 
Physical Map   
Revision (PMR) Model 

+

• Freeboard: Design 
Model ≈2’ of 
freeboard near Bridge

• FEMA model 
adequate freeboard 
up to bridge

+

• High Ground: Levee 
tied into Hwy 126 
Bridge as “high 
ground”, but FEMA 
said not “high 
ground”

=

• Hanging Levee!



Item Notes

Manning’s n - General agreement with split flow model

Rail Road Bridge

- Piers more simplified than the split flow model

- Similar top and bottom chords

- Slightly wider opening

Topography
- Slight differences

- More simplified/coarser than split flow model

Old Telegraph Rd 

Bridge
- Similar

Highway 126 Bridge

Right opening:

- Terrain is slightly different

- Top chord is significantly higher than the split flow top chord

- Bottom chord is slightly lower than split flow model

- Piers are very similar 

Left Opening:
- Very similar geometry
- Terrain quite different

- Note: Bridge top chord elevations were adjusted to be consistent with the split flow model and as-built 

plans. The location of the cross-section was also adjusted.

Cross-Section

Locations

- Cut angle (especially in the overbanks/ineffective flow areas) differs from split flow model

- Location of bridges do not line up with the bridges in the aerial view

Contraction and 

Expansion Coefficients

- Differs from split flow model near bridges and select other areas

- Appropriate coefficients

WSEL near HWY 126

Bridge

- Lower than the split flow model

- Highly sensitive to the top chord of the right opening of the bridge



Various Options and Alternatives Considered, Established 
in Coordination with FEMA/STARR II

Option #1: Certify the roadway bridge, which would require coordination 
with Cal-Trans

Option #2: Determine the inundation area landward after modeling with 
a Breach down to landward toe elevation. If flooding is less than 1-ft, 
then FEMA would determine if levee is certifiable.

Option #3: Treat the levee as a “Hanging Levee” and take breach down to 
natural historical ground to determine inundation area from Breach. Add 
the inundation area to 100-yr floodplain.



1. Remove bridge from HEC-RAS model – breach model

2. Take model to existing natural high ground elevation on east 
bank

3. Unsteady model not stable – used steady model

4. Select discrete time and flow points to describe Aquaterra
hydrograph

5. Analyze breach model at multiple flowrates

6. Use HEC-RAS WSEL and weir equation for discrete pointbreach
outflow – conservative breach hydrograph

7. Use breach hydrograph in overland HEC-RAS 2D model













Initial 
Freeboard 
Discussion

October 
2017

Discussions w/ 
Ventura County

December 
2017

FEMA Review 
Comments

December 
2017

Discussions w/ 
Ventura County 

and FEMA 
Reviewer

March 
2018

Discussions w/ 
Ventura County 

and FEMA 
Reviewer and 

FEMA Technical 
Manager

May 

2018

Comments 
on Design vs. 
PMR Model

September 

2018

Discussions 
w/ City of 

Fillmore and 
Ventura 
County

December 
2018

Preliminary 
FEMA FIS 

Model 
Refinement

June 2019

Final Refined 
Model used 
for Hanging 

Levee 
Analysis

August 
2019

HANGING 
LEVEE 

ANALYSIS 
COMPLETE

September 
2019

Options for 
Hanging Levee 

Analysis Provided

May

2018

Discussions w/ 
Ventura County 

and FEMA 
Reviewer, FEMA 

Technical 
Manager and 

Region 9 Director

June 

2018

Preliminary FEMA 
FIS Draft Model 

Provided

June 

2018

PMR Draft Model 
Provided

June 

2018

Breach Levee 
Results for Two 

Models

July 

2018



1. Finalize LOMR Package

2. Submit Package to FEMA

3. Commence with Review 
Process

4. Obtain LOMR Approval

5. Certify Levee!
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