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1 Introduction
1.1

General Description

The following technical investigation provides a hydraulic evaluation of the characteristics and overland
flow of Conejo and Calleguas Creeks along the project reach between Interstate 5 and State College in
the City of Camarillo located in Ventura County, California (Figure 1.1). Development is proposed along
the banks of Calleguas and Conejo Creeks for the project reach (Figure 1.1). The existing channel
analysis criteria are discussed. The basis and results of the hydraulic modeling performed along Conejo
and Calleguas Creeks are also discussed.
1.2

Study Objectives

The primary objectives of this report is to develop the technical engineering analysis to assess the extent
of overbank flooding associated with Conejo and Calleguas Creeks within the study area. A variety of
engineering analysis and tasks were associated with both the different aspects of the floodplain
hydraulics. A technical framework was developed to guide the analysis of the system. These major task
areas of study reflected the various objectives of the study and included the following:
1.

Floodplain field investigations – Perform field reconnaissance of the existing watershed
conditions as well as ground photo survey along the entire existing creek system within the study
boundary.

2.

Baseline digital floodplain cross-section geometry – Layout appropriate spacing and location of
cross-sections to establish the representative channel geometry. Digitally develop extremely
accurate cross-section coordinate points using topographic digital terrain models (DTM) and GIS
subroutines suitable for hydraulic model format. Adjust cross-section data to include horizontal
variation of roughness and other attributes.

3.

Baseline HEC-RAS hydraulic model – Prepare floodplain model in HEC-RAS based on the digital
geometry and existing condition flow rates. Evaluation based on single storm event and steady
flow conditions.

4.

Baseline FLO-2D hydraulic model – Prepare floodplain model in FLO-2D based on the digital
geometry and existing condition flow hydrograph.
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2 Project Description
2.1

Existing Condition

The Calleguas Creek is approximately 23.8 miles in length from the City of Simi Valley corporate limits to
California State Highway 1 (Figure 1.1). The present study reach covers 1.4 miles from Highway 101 to
approximately one mile downstream stream of the Conejo Creek confluence. The Calleguas Creek
Watershed consists of residential, commercial, and agricultural development. A watershed description is
provided below.
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3 Calleguas Creek Watershed

Figure 3.1 - Calleguas Creek Watershed

Calleguas Creek and its major tributaries, Revolon Slough, Conejo Creek, Arroyo Conejo, Arroyo Santa
Rosa, and Arroyo Simi drain an area of approximately 343 square miles in southern Ventura County and
a small portion of western Los Angeles County (Figure 3.1). This watershed, which is elongated along an
east-west axis, is about 30 miles long and 14 miles wide. The Santa Susana Mountains, South Mountain,
and Oak Ridge form the northern boundary of the watershed, while the Simi Hills and Santa Monica
Mountains form the southern boundary.
Land uses vary throughout the watershed. Urban developments are generally restricted to the city limits
of Simi Valley, Moorpark, Thousand Oaks, and Camarillo. Although some residential development has
occurred along the slopes of the watershed, and most upland areas remain open space, golf courses are
becoming increasingly popular in uplands.
Ventura County Watershed Protection District developed a complete watershed model of the Calleguas
Creek system, including Revolon Slough, using the Modified Rational Method. Sub-watersheds were
carefully digitized, imperviousness compared to latest aerial photos, and routing reaches measured from
Rocky Peak to Mugu Lagoon. The majority of the sub-areas are less than 100 acres, but in some rural
areas, larger sub-areas were deemed appropriate. For each sub area, the following input parameters are
included: area in acres, time of concentration in minutes, percent effective imperviousness, hydrologic soil
type and rainfall zone with storm frequency.
The model produces a 200-point hydrograph for each sub-area, which are combined with subsequent
downstream hydrographs. The model accounts for changes in Times of Concentration between sub areas
with this hydrograph routing. Channel storage from routing point to routing point also is accounted for by
treating each reach as if it were a reservoir. Timing at junctions between two laterals or the main channel
and a lateral is available hydraulic analysis.
In March of 2003, the Ventura County Watershed Protection District completed an assessment of Present
Conditions utilizing this model.
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4 Hydrology
4.1

Countywide Study

The peak discharge values for the Calleguas Creek watershed for the 10-, 50-, 100-, and 500-year floods
were obtained from the report entitled “Calleguas Creek Watershed Hydrology Study.” This report was
prepared by Ventura County Public Works Agency Watershed Protection District (County) and United
Stated Army Corps of Engineers (USACE) dated March 2003 as part of the countywide study initiated by
Federal Emergency Management Agency (FEMA).
Table 4.1 provides a summary of discharges calculated in the County study.
Table 4.1 - Summary of Ventura County Watershed Protection District Calleguas Creek Watershed Hydrology Study
Discharges

Drainage Area
2
(mi )
Upstream of Confluence with Conejo Creek
168.7
Downstream of Confluence with Conejo Creek
248.3
Location: Calleguas Creek

Peak Discharges (cfs) *
10%
10,367
15,998

2%
21,523
30,611

1%
27,772
38,456

0.20%
45,907
61,029

* Discharge rates obtained from Calleguas Creek Watershed Hydrology Study dated March 2003

4.1.1

Flood Insurance Study

The effective flow rates obtained from the published Ventura County Flood Insurance Study (FIS) are
substantially lower than that of the Countywide study. The FIS discharges for the Calleguas Creek
Watershed are included in this study for comparison purposes only. Peak Discharge values for the 10-,
50-, 100-, and 500-year (10%, 2%, 1%, and 0.2% respectively) events were obtained from the Flood
Insurance Study dated September 3, 1997. Table 2 provides a basis of comparison between the effective
FIS flow rates and the countywide flows.
Table 4.2 - FIS Summary of Discharges

Drainage Area
2
(mi )
Upstream of Confluence with Conejo Creek
165.3
Downstream of Confluence with Conejo Creek
241.4
Location: Calleguas Creek

* Discharge rates obtained from Flood Insurance Study dated September 1997
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Peak Discharges (cfs) *
10%
4,900
5,900

2%
14,000
17,000

1%
19,000
25,000

0.20%
40,000
45,000

5 Flood Models
Several types of models may be used to simulate flood flows in both channel and overland settings.
These include steady and unsteady models in one or two spatial dimensions. In one-dimensional
models, which are generally limited to channel discharges, spatial dimension is given as distance along
the channel centerline and the variables being solved for, stage and velocity are cross-sectionally
averaged quantities. Two-dimensional models may be used for very complex channels (i.e. channels
with hydraulic jumps, abrupt bends, etc.) or overland flow problems. In two-dimensional models, the
spatial dimensions are along- and cross-channel distances and solves for stage and depth-averaged
discharge. Both of these models make an important assumption that vertical pressure is hydrostatic, so
that the flows are said to be gradually varied.
5.1

Equations of Motion

The equations of motion in one dimension consider two dependent variables, depth (h) and volumetric
discharge (Q). For the purposes of this study the equations of motion are essentially simplified versions
of the St. Venant equations comprising a mass balance and a momentum balance equation. These
equations take the form (Cunge et al. 1980):

"$ 1 "Q
#
!0
"t w "x
"$
"Q " + Q 2 (
&& # gA
! % gAS f
# ))
"x
"t "x * A '

(1)
(2)

where $ is the free surface elevation, Q is the discharge, w is the channel top width, A is the crosssectional area, g is the gravitational constant, x is the distance along the channel center line, and t is time.
The friction slope, the energy loss in units of length over the length of a channel segment, is represented
by the variable Sf.
5.2

HEC-RAS

The U.S. Army Corps of Engineers’ HEC-RAS numerical model was designed to calculate water surface
profiles in channels assuming a steady flow and uniform discharge based on site hydrology. The HECRAS model is a one-dimensional model widely used throughout the United States for analysis of open
channels.
5.3

One Dimensional HEC-RAS Model Equations in Steady State

In steady state time dependent terms of equations (1) and (2) drop out leaving, after rearranging,

" + v2 ( "
& # $ ! %S f
)
"x )* 2 g &' "x

(3)

where v is the cross-sectionally averaged velocity in the x, or along-stream, direction. Upon integration
over a single channel reach located from x1 to x2, becomes,
x2

x2
2 v2
/
# $ - ! % , S f dx
0
x
1
1 2g
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(4)

Examination of this equation shows that the HEC-RAS model essentially balances momentum and loss
terms in steady state between two specific river stations.
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5.4

HEC-RAS Numerical Scheme

To employ Equation (4) for use in the HEC-RAS model, the study channel must be broken into reaches
and then the equation may be applied to individual reaches. To use Equation (4) for water surface
calculations, rearranging gives,

3

4

1
5 v v 22 % 5 v1 v12 ! Le
2g 2
C
Le ! x w S f # c 5 v2 v 22 % 5 v1 v12
2g

3$ 2 % $1 4 #

3

4

(5)
(6)

where Cc is the contraction coefficient, Le is the energy head loss within each reach, and subscripts 1 and
2 represent the downstream and upstream ends of a channel reach, respectively.
Friction slope cross-sectional variability occurs when floodwaters inundate the flood plain and the
coefficient 5v accounts for this as,
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where the conveyance, K, is derived from the Manning/Strickler equation,

K!

1.49
ARh2 / 3
n

(8)

where n is Manning’s number, Rh is the hydraulic radius of the reach, and the subscripts ttl, lob, ch, and
rob represent the total, left overbank, main channel, and right overbank portions of the reach,
respectively. The discharge-weighted reach length, xw, can then be defined as:

xw !
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(9)

where Q is the arithmetic mean of the discharge at the end of each reach. Finally, the friction slope, Sf,
is given by,
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No special numerical methods are required to employ the proceeding equations (5)-(10), and the
simplicity of the HEC-RAS model is ideal for calculating water surface elevations in mild-slope channels in
the presence of culverts and bridges. Because of the steady state assumption and the one-dimensional
nature of the model, however, HEC-RAS is not appropriate for overland flow calculations, and a new
series of equations must be developed.
5.5

FLO-2D

The FLO-2D numerical model is designed to be utilized for delineating flood hazards or designing flood
mitigation. The model is made up of a series of modules that separate analysis into component parts
including rainfall, channel discharge, overland flow, street flow, infiltration, culverts and other physical
features. Channel discharge, as well as street flow, is modeled in one-dimension. Street discharge has
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the added feature of being modeled as a rectangular channel. Overbank flow is computed when channel
capacity is exceeded.
5.6

Two-Dimensional Model Diffusive Wave Equations for Overland Flow

The equations of motion in two dimensions contain a mass and momentum balance, similar to that in (1)
above, and take the form,
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(11)
(12)
(13)

where subscripts x and y represent the two component directions, i is inputs (e.g. precipitation), Sf is
friction slope, and So is the bedslope. It is important to note here that unlike Equation (2), above, two
equations are used to represent the momentum balance; one for each component direction.
A diffusive wave approximation neglects the last three terms on the right hand side of Equations (12) and
(13). In the case of the diffusive wave approximation, the accelerations are ignored but pressure
gradients participate in the balance of momentum and balance bed slope and bed friction leaving.

"h
! S ox % S fx
"x
"h
! S oy % S fy
"y

(14)
(15)

This is an important difference compared with the one-dimensional model presented above. The diffusion
model is not restricted to channels, and the time dependent components of Equation (11) allow for
discharge to vary during a simulation.
5.7

FLO-2D Numerical Scheme

Unlike HEC-RAS, FLO-2D uses a complex set of equations, which require detailed numerical methods to
solve them. In the case of FLO-2D, the differential form of Equations (14)-(15) is solved with a central,
explicit, finite difference scheme such that the discharge across one grid element boundary into another is
accomplished one element at a time. The uniform grid elements that comprise the model are used to
calculate discharge in eight flow directions: four compass directions and four compass diagonals.
The explicit numerical schemes are simple to formulate but usually are limited to small time steps by strict
numerical stability criteria. Finite difference explicit numerical schemes require significant computational
time when simulating complex flow hydraulics.
Numerical computations begin in each grid element by estimating the depth of flow at the boundary
between two adjacent elements. The equations of motion are applied to determine the velocity one
direction at a time for all eight of the flow directions of a given element. Discharge across the element
boundary is calculated by multiplying velocity with the cross-sectional flow area. Once all four boundary
element discharges have been calculated, the change in volume for the individual element can be
calculated by multiplying the sum of discharges by the time step. The change in water depth can then be
determined by dividing the change in volume by the element surface area. Volume conservation is
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checked at every time step in every computational element to provide a check of accuracy and as a tool
to determine if user selected parameters are properly exercised.
One of the most important computational components of a finite difference numerical scheme is the
numerical stability criteria, essentially a limit of the size of the time step. In the case of FLO-2D, the
stability is based on the Courant-Friedrichs-Lewy (CFL) condition, and is variable.
While a complete overview of the full numerical scheme of FLO-2D is beyond the scope of this report, the
purpose of this section has been to provide a brief background of the assumptions and formulation of the
model. For an in-depth overview, the reader is encouraged to refer to the model’s user manual.
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6 Model Data and Assembly
6.1

Overview – HEC-RAS

Hydraulic modeling was performed by PACE using HEC-RAS, computer modeling software developed by
the U.S. Army Corps of Engineers (ACOE). HEC-RAS is a rigid boundary hydraulic model, which
assumes the channel bed does not fluctuate. HEC-RAS executes a one-dimensional solution of the
energy equation, where energy losses are evaluated by friction through Manning’s equation and
contraction/expansion based on coefficients and change in velocity head. When bridges and confluences
are present, the momentum equation is used to manage these situations of rapidly varying water surface
profile. The “mixed flow” option is available to accommodate the potential for subcritical and supercritical
flow regimes within the model.
6.2

Overview – FLO-2D

The FLO-2D numerical model interfaces with, and receives data from, the user through a series of data
input files. These files contain all of the user specified data about the particular physical system being
modeled including the simulation parameters such as run time, the physical representation of the
modeled simulation, and the hydraulic and hydrologic parameters such as rain duration and intensity, and
inflow hydrographs. The physical representation of the system is contained in modeled elements in a grid
system containing variables such as surface roughness, bed elevation, and channel components.
6.3

HEC-RAS Model Sections

The channel cross-section data is first obtained from existing topography for the project site at variable
spacing (average spacing is approximately 300 ft) within the study reach. A Manning’s coefficient is then
applied to the study reach and a discharge selected for analysis. The sections are geospatially
referenced using the HEC-GeoRAS extension. HEC-GeoRAS is a GIS extension that provides the user
with a set of procedures, tools, and utilities for the preparation of GIS data for import into HEC-RAS and
generation of GIS data from RAS output. HEC-GeoRAS is a set of procedures, tools, and utilities for
processing geospatial data in ArcGIS using a graphical user interface (GUI). The interface allows the
preparation of geometric data for import into HEC-RAS and processes simulation results exported from
HEC-RAS.
6.4

FLO-2D Model Grid

The model grid, composed of the elements described above, was assembled using FLO-2D’s GDS
program. The solution domain is discretized into uniform, square grid elements. The model grid was first
established by importing DTM data provided by Schmidt-Curley Design, Inc. into the GDS. The DTM data
provides the model with x – and y – coordinates and elevation, and represents the model topography.
Following DTM importation, the actual grid system is created. The grid resolution is chosen considering
model run time and computer memory needs. Here, the grid resolution was chosen based on CFL
condition, as noted above. Therefore, grid size was determined partially as,

C
6t
!
6x 3v # c 4

(16)

where, t is time, x is the grid size, C<1 is the Courant number, v is the cross-sectionally averaged velocity
and c is the wave celerity. A grid size of x=100 ft was chosen because it represented a good compromise
between resolution and time step based Equation 16. The elevation of a particular grid node represents
the cell area averaged elevation. Similarly, the x and y coordinates of a node represent the center of the
individual node.
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Manning’s roughness values for individual grid cells represents the cell area average for each cell based
on site proposed conditions. Manning’s roughness values were estimated based on land use after Chow
(1959), as noted above. The model grid is shown in Figure 3.
6.5

HEC-RAS Model Data

The parameters involved with the HEC-RAS model include cross-sectional data, channel roughness, flow
data, and boundary conditions. The channel geometric data was obtained from existing topography for
the project site.
The selection of the appropriate Manning’s roughness coefficient was performed based on (1) field
observation and inspection of the existing floodplain conditions, (2) field ground photographs of
representative locations along the natural creek corridor, (3) comparison to published guidelines for
roughness selection based on similar ground photographs corresponding to representative cross
sections, and (4) calculation of the Manning’s coefficient within the floodplain based on the application of
Cowan’s additive procedure (Chow, 1959). Cowan’s procedure uses the following equation to predict the
Manning’s value:
n = (n0+n1+n2+n3+n4)m5
where n is the estimated Manning’s roughness coefficient, n0 represents the bed material involved, n1 the
degree of channel irregularity, n2 the variations of channel cross-sections, n3 the relative effect of channel
obstructions, n4 vegetation density, and m5 as the degree of channel meandering. Table 1 lists the
ranges of values used to determine the estimated high and low Manning’s number for the Creeks. The
table shows that the estimated roughness coefficient ranges from 0.040 to 0.141. These values compare
well with those presented in Chow (1959, Table 5.6) for natural streams.
The flow data used in the hydraulic model were obtained from County-FIS for the Calleguas watershed.
The 100-year discharges analyzed in the hydrology report are for the existing condition. Boundary
conditions within the flow data menu are necessary to initiate calculations. Upstream boundary
conditions for the Creek are based on normal depth. Downstream boundary conditions for the Creek in
the existing condition utilize the existing downstream normal depth.
6.6

FLO-2D Model Data Files and Run Time Parameters

The FLO-2D user interface allows users to enter various model data into input data files that allow the
model to be flexible in the variety and use of data, yet allow the model source code to remain robust
because no changes are made directly to the code. Eleven data input files were used for each model in
the study. The data input files and their uses are summarized in Table 6.1. A full description of each files
contents can be found in the Appendix.
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TABLE 6.1: SUMMARY OF INFILE CONTENTS
DATA INFILE

FILE CONTENTS

CONT

SIMULATION TIME, MANNING'S NUMBER
FROUDE NUMBER

TOLER

EQUATION SELECTION, STORAGE
ABSTRACTION

INFLOW

INFLOW HYDROGRAPHS, INFLOW NODE
LOCATION

OUTFLOW

OUTFLOW NODE LOCAITON

RAIN

RAIN HYDROGRAPH

STREET

STREET LOCATION, NAME, WIDTH,
DIRECTION AND MANNING'S VALUE

XSEC

CHANNEL CROSS SECTIONS

HYSTRUC

STRUCTURE RATING CURVES

CHAN

CHANNEL SHAPE, GRIND CELL LOCATION,
DISCHARGE DIRECTION, MANNING'S VALUE
SEGMENT LENGTH

Each model run time was set in CONT.DAT for 26 hours because simulation experiments suggested this
run time was sufficient for providing meaningful model output. Also set in CONT.DAT were the maximum
overland Froude number and the shallow, overland flow Manning’s number, set at 0.0 and 0.9,
respectively. These values were chosen based on suggestions from the software developer and previous
modeling experience. Additional simulations were also run to confirm that these values are appropriate.
The full dynamic wave equation was prescribed in TOLER.DAT. Using the dynamic wave equation in lieu
of the diffusive wave equation provides more accurate model output because the pressure gradient terms
are resolved. This is particularly important in models where complex topography is present. The
tolerance value for flood routing, which effectively represents depression storage abstraction, was set to
0.1 feet based on the expected average abstraction for flow in the study area.
Inflow nodes and inflow hydrographs for overland flow were prescribed in INFLOW.DAT. Inflow occurs
only at the upstream end of the study reach channels and no inflow enters the model from overland flow
or rainfall. Inflow hydrographs are unique for each inflow location such that the total discharge entering
the upstream boundary is divided among inflow locations. The hydrographs take the form of a discretized
inflow values. Outflow nodes for overland flow and were prescribed in OUTFLOW.DAT. Downstream
grid cells only were set as outflow nodes.
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7 Numerical Simulation Results
7.1

HEC-RAS Model Results

A HEC-RAS one-dimensional water surface elevation model was run for the Camarillo Lakes project
reach. The HEC-RAS sections are shown in Figure 7.1. This model represents the channel system
embedded within the FLO-2D model. The HEC-RAS model maximum flow depths range from 8.8 to 30.0
ft, and the model top widths range from 140.5 ft to 362.8 ft
7.2

FLO-2D Model Results

The FLO-2D model was run for 26 model hours. The initial system is dry (no water on the model grid).
The only discharge in the channel results from upstream discharge. The model demonstrated volume
conservation to O(10-4). The results of the numerical simulation are sown in Figure 7.1. The figure shows
that the maximum overland and channel flow depths range from 0.0 to 27.2 ft, where the floodplain flow
depth maximum is 22.7 ft. The complete FLO-2D model can be found in Appendix Chapter 7.
7.3

Comparison of FLO-2D and HEC-RAS Model Results

The HEC-RAS and FLO-2D models in the present study are run for the same project reach, however,
they produce significantly different results. A comparison of the output suggests that the FLO-2D model
produces a wider floodplain and a more shallow flow depth. The HEC-RAS model top widths are
approximately 1.4 to 3.5 times the FLO-2D cell width. The FLO-2D inundation area, in contrast, is tens of
cells wide indicating that the floodplain extents are greater than indicated by the HEC-RAS model. Also,
the maximum flow depths in the HEC-RAS model are on the order of three feet shallower than that
calculated by the FLO-2D model. This difference is a function of the HEC-RAS model’s limitation of onedimensional flow. The FLO-2D model, in contrast, does not force water to pond in the along-stream
direction where two-dimensional, overland flow should occur.
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8 Comparison with Previous Modeling Studies
8.1

Kasraie Consulting Study

Kasraie Consulting produced an impacts study of the Calleguas-Conejo-Lewis Road confluence titled
“Calleguas Creek Impact Study: Conejo Creek Confluence to Highway 101 (April 2007).” The purpose of
the study was to determine a 100-year floodplain and to assess potential impacts on Calleguas Creek for
different proposed conditions. The impacts analyzed result from the removal of Seminary Road Bridge,
construction of the Village at The Park (VAP) land development project and proposed Calleguas Creek
channel widening. The Kasraie study recognizes the two-dimensional nature of the floodplain, particularly
in the confluence area.
Five different floodplain conditions were analyzed using FLO-2D modeling. Condition 1 is the baseline
condition. Condition 1 assumes that the VAP project has not been developed, the Seminary Road Bridge
has not been removed, and that proposed channel improvements have not been completed.
The Condition 1 model results show significant ponding west of Calleguas Creek downstream of the HWY
101 Bridge. This ponding is the result of flow break-outs resulting from insufficient channel capacity and
channel constrictions. Overtopping and flooding adjacent to Conejo Creek is significant along the entire
modeled Creek reach largely because of limited channel capacity. Flooding at Lewis Drain and the threeway confluence is difficult to qualify because of the proximity of the model boundary.
8.2
8.2.1

Differences between The Previous Kasraie Study and The Present Study
Model Study Area

The Kasraie models extend from HWY 101 in the north to the approximately 0.2 mi below the Lewis
Drain/Calleguas Creek/Conejo Creek confluence in the south, and Lewis Drain in the west to Conejo
Creek in the east.
The present model extends from 0.3 mi upstream of HWY 101 in the north to approximately 1.0 mi below
the Lewis Drain/Calleguas Creek/Conejo Creek confluence in the south, and east of Lewis Drain in the
west to Conejo Creek in the east.
The present model is approximately 2.5 times the size of the of the Kasraie models.
8.2.2

Grid Resolution

All models have a grid resolution of 100 ft.
8.2.3

Manning’s Values

The Kasraie Condition 1 model Manning’s values range from n=0.025 to 0.400, while the present study’s
Manning’s values range from n=0.040 to 0.100.
8.2.4

Discharge

Condition 1 and Condition 3a of the Kasraie study have a discharge of 22,500, 900 and 23,000 cfs, for
Calleguas Creek, Lewis Drain and Conejo Creek, respectively.
The discharge in the present study is 28,300, 1,000 and 23,000 cfs for Calleguas Creek, Lewis Drain and
Conejo Creek, respectively.
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8.2.5

Channels

The Kasraie models possess three channels: Lewis Drain, Calleguas Creek and Conejo Creek. Lewis
Drain and Conejo Creek extend from Pleasant Valley Road and from HWY 101 to the Lewis
Drain/Calleguas Creek/Conejo Creek confluence, respectively. In Condition 1 through Condition 3b
Calleguas Creek extends from HWY 101 to approximately 0.2 mi downstream the Lewis Drain/Calleguas
Creek/Conejo Creek confluence. In Condition 4 Calleguas Creek extends from approximately 0.2 mi
south of HWY 101 to approximately 0.2 mi south of the Lewis Drain/Calleguas Creek/Conejo Creek
confluence. The channel geometry for each channel was taken from LIDAR topography and survey data.
The present study model possesses the same three channels. Lewis Drain and Conejo Creek extend
from Pleasant Valley Road and from approximately 0.2 mi upstream of HWY 101 to the Lewis
Drain/Calleguas Creek/Conejo Creek confluence, respectively.
Calleguas Creek extends from
approximately 0.3 mi upstream of HWY 101 to approximately 1.0 mi downstream the Lewis
Drain/Calleguas Creek/Conejo Creek confluence. The channel geometry is taken from the detailed DTM.
8.2.6

Bridges and Drop Structures

Seven bridges and drop structure are coded as hydraulic structures in the Kasraie model while six
bridges and drop structure are employed in the existing model. In the present model additional structures
are present in the model as part of the model’s open channel, however, they are not given rating curves.
8.2.7

Other Model Components

Both models contain channels, floodplains, hydraulic structures, streets and inflow/outflow locations.
Additionally, the present study model includes flow areas reduced by the presence of obstructions.
8.2.8

Comparison of Model Results

Because the Kasraie model is smaller in size than the present model, the present model predicts a
greater floodplain extent. This greater area is primarily west and south of the Lewis Road Drain. The
model output predicts shallow flooding during the simulated event for most of the additional study area.
Additionally, because the boundary has moved away from Lewis drain to the west in the present model,
the influence of the boundary condition is not observed at Lewis Drain. Less extensive flooding is also
observed north of Pleasant Valley Road and west of Calleguas Creek in the present model. This may
result from improved and/or updated topographic data in this portion of the model. Finally, the depth of
flow in the channels at the confluence appears to be altered by the extension of the model downstream in
the case of the present study. Here, the backwater effect from the downstream boundary condition is
less pronounced because of the greater distance downstream of the out-flowing boundary condition than
in the Kasraie model.
In general, both models represent similar level of flooding where the study areas are the same. This
results from similar model resolution, topographic data, and modeling procedures. It is important to note
that both models are an improvement over previous modeling efforts of study reach where onedimensional modeling was employed. The present study area is relatively flat, and shallow, twodimensional flooding occurs outside of the channel banks during design discharge events. Both of the
models considered here represent the flood characteristics of this system.
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