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1 Introduction

Please find enclosed an application for a Conditional Letter of Map Revision (CLOMR) for the Soil Cement
Bank Protection Project along Castaic Creek. The project is located within the unincorporated area of Los
Angeles County, three miles west of the City of Santa Clarita, as shown on the vicinity map in Figure 1-1.
The study reach of Castaic Creek for this project extends from downstream of Commerce Center Drive to
upstream of the Old Road bridge and I-5 bridges, and is approximately 12,500 feet in length. The project
involves the implementation of soil cement channel improvements for the Valencia Commerce Center
(VCC) Industrial Park Development in Tentative Parcel Map (TPM) No. 18108. The proposed project is
located in special flood hazard area Zone AE. The AE zone indicates base flood elevations have been
established by a previous study.

The effective FEMA Flood Insurance Rate Map (FIRM) panels at the Castaic Creek study reach were
updated as part of a Physical Map Revision (PMR) in June 2021. A subsequent Letter of Map Revision
(LOMR) updated the FIRM panels downstream of Commerce Center Drive Bridge to Highway 126 on
October 12, 2021.

The present CLOMR application is in support of a request for the revision of FEMA Flood Insurance Rate
Map (FIRM) panels 06037C0805G, 06037C0815G, and 06037C0792G, as shown on the Effective FIRM in
Figure 1-2. The Castaic Creek Soil Cement Bank Protection Project incorporates more current 2013
topographic data as the basis for the updated hydraulic analysis using HEC-RAS version 6.2.

1.1  Project Background and Description

The Valencia Commerce Center (VCC) Industrial Park Development in Tentative Parcel Map (TPM) No.
18108 requires bank protection along Castaic Creek. The proposed improvements along Castaic Creek
consist of approximately 8,400 lineal feet (LF) of soil cement bank protection broken up into three segments.

(1) Proposed “West” Soil Cement Bank Protection - an approximately 4,000-LF section of soil cement
bank protection on the west bank beginning near the confluence of Castaic Creek and Hasley
Creek and extending to the existing concrete slope lining (PD No. 1982) adjacent to Live Oak Road

(2) Proposed “Southeast” Soil Cement Bank Protection — an approximately 3,000-LF section of soil
cement bank protection on the east bank that will extend from Commerce Center Drive (CCD)
Bridge to the existing rip-rap slope protection (PD No. 2441)

(3) Proposed “Northeast” Soil Cement Bank Protection — an approximately 1,400-LF section of soil
cement bank protection on the east bank, that begins at the northern end of the existing rip-rap
slope protection (PD No. 2441) to the Old Road Bridge

Figure 1-3 details the extents of the proposed bank improvement in addition to the existing bank protection
along Castaic Creek. The soil cement bank protection will provide scour and flood protection up to the Los
Angeles County 50-year Capital Storm Event (Capital Flood or Qcap). The soil cement bank protection
section will be constructed 8 feet wide with 6- to 12- inch thick layers of soil cementata 1.5 H : 1V slope.
Installation of the proposed soil cement bank protection will involve backfill grading. In addition, there will
be some minor channel regrading along a portion of the “West” soil cement bank protection between HEC-
RAS cross sections 11095.91 and 12648.31 to lower portions of an existing topographic feature which will
result in a widened floodplain.
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2 Model Background and Development

21 Hydrology

The project site is located within Castaic Creek watershed, which has a drainage area of approximately
16.8 square miles. Based on the Flood Insurance Study (FIS) dated June 2021, the flow rates for the 100-
year storm event are 14,480 cfs upstream of the Golden State Freeway (I-5) Bridge, a flow rate of 14,560
downstream of the Old Road Bridge, and a flow rate of 11,805 approximately 2,100 feet upstream of the
confluence with Charlie Canyon. Table 2-1 below summarizes the design and FEMA flows rates for Castaic
Creek within the study reach.

Table 2-1: Design Hydrology

:::::1 i‘::l':; Design Flow (cfs)" Location
100 — Year 14,130 Approximately 0.9 miles upstream of Golden State Freeway
100 — Year 14,480 At Golden State Freeway
100 — Year 14,560 At confluence with Santa Clara River
500 — Year 31,340 Approximately 0.9 miles upstream of Golden State Freeway
500 — Year 32,120 At Golden State Freeway
500 — Year 32,290 At confluence with Santa Clara River
Notes:
(1) Source FEMA FIS for Los Angeles County and Incorporated Areas, June 2, 2021

2.2 HEC-RAS Model Development

To fully analyze the study reach of Castaic Creek near the proposed project, a detailed hydraulic model
was developed using the computer application program, HEC-RAS Version 6.2. PACE obtained the
effective model for Castaic Creek from FEMA that incorporated the most recent map revisions from the
LOMR dated October 2021. PACE used a truncated version of the effective model for the present analysis
that includes the corrected effective/ updated existing and proposed condition models. The PACE model
extends from upstream of the Highway 126 Bridge (XS 4427.71) to approximately 1,800 feet upstream of
the Old Road and I-5 Bridges (XS 16960.02), for a total floodplain study reach length of approximately
12,500 feet.

Three HEC-RAS models were studied as part of the analysis: (1) Duplicate Effective Hydraulic Model, (2)
Corrected Effective Model/ Updated Existing Conditions Model, and (3) Proposed Conditions Model.

2.2.1 Model Preparation

Hydraulic modeling was performed using HEC-RAS, a computer modeling software developed by the U.S.
Army Corps of Engineers (USACE). HEC-RAS is a rigid boundary hydraulic model that assumes the
channel bed does not fluctuate, and develops a one-dimensional solution of the energy equation. To do
this, energy losses are evaluated by friction through Manning’s equation and contraction/expansion is
based on the coefficient and change in velocity head. When bridges and confluences are present, the
momentum equation or pressure flow/weir equation is used to manage these situations of rapidly varying
water surface profile. Per FEMA requirements, the model was run with a subcritical flow regime.

2.2.1.1 FEMA Designations

The proposed project is located within SFHA Zone AE; a detailed hydraulic analysis has been previously
performed and there are BFE’s provided by FEMA. FEMA supplied the current effective model and
hydrologic and hydraulic data to PACE.

Castaic Creek CLOMR Request 2-1 —
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2.2.2 Model Overview

The following guidelines and assumptions were used to develop the various hydraulic analyses with the
HEC-RAS model:

e Cross Section Spacing Intervals

e Cross Geometry Section Geometry

o Discharge

e Flow Regime

e Boundary Conditions

e Selection of Manning roughness — ‘n’ Values
e Bank Station Definition

o Ineffective Flow Areas

e Bridge Hydraulic Structure Data

2.2.2.1 Cross Section Spacing Intervals and Geometry

The cross section location and spacing were developed using the effective FEMA model for Castaic Creek.
These cross sections are generally spaced approximately 350 to 550 feet apart, as shown in the HEC-RAS
workmap in Figure 2-1. The cross sections from the supplied effective HEC-RAS model were elongated at
XS 12271.99 and XS 11954.94 in the current analysis to capture the proposed “West” bank protection.

The corrected effective cross sections were cut from 2013 topographic data for Castaic Creek. For the
proposed project conditions, the cross-section data was modified to match the soil cement improvements:
cross sections 14787.25 — 12648.31 include the northeast soil cement bank protection; cross sections
13176.47 — 9166.9 include the west soil cement bank protection; and cross sections 11095.91 — 8252.7
include the southeast soil cement bank protection.

2.2.2.2 Discharge

The discharges used for the Castaic Creek analysis were obtained from the FEMA FIS and applied in
accordance with the effective FEMA model from 2021. The effective model applies the FIS flows (Table 2-
1) one node upstream of the flow change location. This application of flows in the effective model was used
for the CLOMR analysis. Table 2-2 below shows a summary of all storm event flowrates as modeled in the
effective model and in the present analysis.

Table 2-2: Summary of Storm Event Flow Rates

HEC-RAS Cross HEC-RAS Section Location
Section Description

Approximately 1,800ft Upstream of
the Old Road Bridge and I-5 Bridges
In-Between the Old Road Bridge and

I-5 Bridges

100-yr Storm Event 500-yr Storm Event

16960.02 14,480 32,120

14991.85 14,560 32,290

2.2.2.3 Hydraulic Flow Regime

The hydraulic analyses were performed in a “subcritical” flow regime. A “mixed” flow regime would more
closely reflect the actual conditions that would naturally occur in the hydraulic system, but the intent of the
floodplain hydraulic models is strictly for defining flood hazards per FEMA standards. It should be noted,
however, that in observing the results from the “subcritical” flow regime and the “mixed” flow regime runs,
the water surface elevations and velocities did not change.

Castaic Creek CLOMR Request 2-2 —
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2.2.2.4 Topographic Data Source

The five-foot aerial topography from 2013 (covering this project’s study reach of Castaic Creek) was
available through PACE’s consultant Kimley-Horn. This topography and all elevations are in North American
Vertical Datum of 1983 (NAVD83).

2.2.2.5 Boundary Conditions

In order to tie into the existing FEMA floodplains, the boundary conditions for the 100-yr and 500-yr flow
profiles were set to the known water surface elevation from the effective model and are summarized in the
table below.

Table 2-3: Known Water Surface Elevation (WSE) Boundary Conditions

Storm Event Boundary (?ondition HEC-RAS_ Cross Known WSE from 2021
Location* Section LOMR
100 - yr u/s 16960.02 1043.7
D/S 4427.711 964.7
500 — yr u/s 16960.02 1045.15
D/S 4427.711 968.33

* U/S indicates Upstream and D/S indicates Downstream

For all other flow profiles analyzed the upstream and downstream boundary conditions were taken as a
“normal depth slope” or slope-area method, which is determined from the natural downstream slope of the
existing streambed. The selection of the boundary conditions in the model is not that critical for this study
since the upstream and downstream limits of the model are a significant distance away from the proposed
soil cement bank protection.

2.2.2.6  Selection of the Manning’s Roughness Value

The FEMA FIS report specifies manning’s roughness for Castaic Creek as 0.046 - 0.050 within the channel
and 0.045 - 0.070 for the overbanks. Manning’s roughness values within the model were set to match those
specified in the effective FEMA model for Castaic Creek.

2.2.2.7 Bridge Modeling

The Energy, Momentum, and Yarnell methods were used to calculate the hydraulics of the bridges for the
HEC-RAS low flow computations. The model was set to use the highest energy answer. For high flow
computations the pressure/ and or weir equations were used. These methods match those used for bridges
in the provided effective FEMA model.

The internal bridge geometry provided for Commerce Center drive in the FEMA duplicate effective model
was found to be incorrect. The bridge was shifted significantly towards the West bank of the channel and
no longer within the downstream internal bridge cross section. This created a reduction in conveyance area
through the bridge which impacts the water surface elevations upstream and downstream of the bridge.
The internal bridge geometry was adjusted to the proper location in the corrected effective/ updated existing
condition and proposed condition models. A comparison between the FEMA internal bridge geometry and
updated corrected effective geometry for the Commerce Center Drive Bridge is presented in Appendix C.

The bridge geometries for the I-5 and Old Road bridges were also checked and updated. Revisions were
made after comparing the modeled bridges with As-Built data. The bridge pier widths, high chord elevations,
and low chord elevation were all updated to match the as-built data. As-builts for each bridge are included
in Appendix G.

2.2.2.8 Ineffective Flow Areas

Ineffective flow markers are incorporated in the model to establish the portion of the channel in each cross
section with effective flow. Overbank areas are considered ineffective flow areas until flows reach a
specific elevation, after which the effective channel widens to accommodate the higher flows. Ineffective
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flow markers were set to match those specified in the effective FEMA model. In the corrected effective
model, additional flow markers were used downstream of the Old Road bridge to specify the area of abrupt
expansion on both sides of the channel.

2.3 Castaic Creek and Hasley Canyon Creek Confluence Modeling Approach

The confluence of Castaic Creek with Hasley Canyon Creek was modeled according to the FEMA FIS and
effective models. The effective model shows that the discharge for the reach of Castaic Creek extending
from the Old Road Bridge and I-5 Bridges to the Santa Clara River is 14,560 cfs (see Section 2.2.2.2). This
specified discharge takes into account the flow from Hasley Canyon Creek. Applying this flow rate upstream
of the confluence ensures that the widest floodplain is produced at the confluence. Like Castaic Creek, the
Hasley Canyon Creek CLOMR (ESTU No. 2023000284/ CASE# 23-09-0839R, approval pending) is
modeled according to the FEMA FIS and effective model. Flow is modeled on both sides of the flow
diversion berm to produce the widest floodplain for Hasley Canyon Creek as it confluences with Castaic
Creek.

24 Summary of CLOMR HEC-RAS Models

In summary, the Castaic Creek CLOMR includes the following condition models:
(1) Duplicate Effective Hydraulic Model:

FEMA defined model truncated to study area of interest. Note, the internal bridge geometry at
Commerce Center Drive was found to be incorrect within this model.

(2) Corrected Effective Model/ Updated Existing Conditions Model:

Cross sections cut from 2013 topography with tie-in to the current effective model using known
water surface elevations as the boundary conditions. The internal bridge geometry at Commerce
Center drive was corrected. This model does not include the proposed soil cement bank
protection.

(3) Proposed Conditions Model

Cross sections cut from 2013 topography with tie-in to the current effective model using known
water surface elevations as the boundary conditions. The internal bridge geometry at Commerce
Center drive was corrected. Includes the proposed “West,” “Northeast,” and “Southeast” soil
cement bank protection.
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3 Proposed Soil Cement Bank Protection

The proposed channel improvements at Valencia Commerce Center (VCC) Industrial Park Development in
Tentative Parcel Map (TPM) No. 18108 consist of soil cement bank protection combined with launch stone
rip-rap along both banks of Castaic Creek. Below is a summary of the soil cement bank protection design.

3.1 Bank Protection Description

The proposed soil cement bank protection will be constructed in three segments, “West,” “Northeast,” and
“Southeast.” The bank protection proposed for the west bank will be constructed as a continuous section
beginning near the confluence of Castaic Creek and Hasley Creek and extending roughly 4,000 LF
upstream, where it will join the existing concrete slope lining (PD No. 1982) adjacent to Live Oak Road. The
bank protection proposed for the east bank will be constructed in two separate sections due to an existing
rip-rap slope protection (PD No. 2441-Unit 1) located adjacent to Hancock Parkway. The southeast section
of the proposed bank protection will be approximately 3,000 LF and will extend from the Commerce Center
Drive (CCD) Bridge to the existing rip-rap slope protection (PD No. 2441). The northeast section of the
proposed soil cement bank protection will be around 1,400 LF and extends from the existing rip-rap slope
protection (PD No. 2441) to the Old Road Bridge.

As part of the installation of the proposed bank protection, the Castaic Creek channel will be regraded to
remove a topographic feature along the “West” soil cement bank protection. The area to be regraded is
shown in Figure 2-1. The channel in the vicinity of HEC-RAS Cross section (XS) 14787.25 to XS 12648.31,
approximately 1,000 feet downstream of the Old Road Bridge and XS 12648.31 to XS 11095.91,
approximately 2,650 feet downstream of the Old Road Bridge will be graded to lower portions of an existing
topographic feature which will result in a widened floodplain.

3.2 Bank Protection Design

The proposed bank protection will consist of a standard soil cement section to provide scour and freeboard
flood control protection for all storm events up to the Capital Flood. The critical factors in determining the
design of the bank protection were based on the following criteria:

Flood control stability and durability of bank protection.

Safety concerns regarding access to and from the channel in dry and wet conditions.

Bank protection maintenance considerations.

Environmental compatibility with the native area and resource enhancement concepts, and aesthetic
considerations.

5. Constructability and cost of construction.

PN~

Soil cement bank protection is constructed as a monolithic and homogenous structure consisting of
approximately 90% native soils and 10% cement. The typical section consists of 8-foot wide and 6- to 12-
inch-thick layers of soil cement. Each layer of soil cement is set back from the edge of the previous layer,
ata 1.5 H: 1V slope. The entire section varies in total height based on varying freeboard, flow depth and
toe-down requirements.

The proposed soil cement bank protection addresses the above design criteria as follows:

1. Soil cement provides a stable riverbank protection material, in terms of both surface erosion and
structural stability. Preliminary geotechnical analyses indicate that locally available native soils are
considered acceptable for use in soil cement.

2. The soil cement bank protection will be completely buried with a 3:1 slope soil backfill. Due to
transitions from proposed soil cement bank protection (buried condition) to existing concrete and
rip-rap bank protection (exposed conditions), some soil cement areas will be exposed.
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3.3 Launch Stone Protection

Launch stone (rip-rap apron) will be utilized in conjunction with soil cement to provide the necessary level
of flood and erosion protection for the VCC project site because future groundwater levels could be higher
than the toe of the proposed bank protection. Launch stone provides an alternative to traditional river bank
protection construction in cases where the presence of high groundwater may prevent soil cement from
being installed to the required cut off depth without dewatering. An apron of launch stone will be placed
adjacent to the face of soil cement bank and is designed to replace the volume of soil cement not placed
due to high groundwater encountered during construction.

The configuration of the launch stone apron is constrained both vertically and horizontally. Vertically, it is
preferable to have the launch stone installed in a buried condition, and horizontally, the launch stone apron
must minimize, if not avoid, encroachment of jurisdictional boundaries set by the United States Army Corps
of Engineers (ACOE) and the California Department of Fish and Wildlife (CDFW). A constant height
(thickness) of nine feet was selected for the launch stone rip-rap apron. This height allows the apron to be
buried while minimizing, and in some cases completely avoiding, encroachment of jurisdictional boundaries
within the creek. A typical soil cement cross section with launch stone is detailed in Figure 3-1.

3.4 Channel Freeboard Requirements

The proposed top of bank protection was designed to maintain a minimum 2.5 ft of freeboard based on
LADPW design criteria, which assumes a design Capital flood flow of 31,100 cfs. The manning’s roughness
coefficient utilized to determine the Capital Flood water surface elevations was n=0.085. The freeboard
provided by the proposed bank protection far exceeds the FEMA requirements. Refer to Table 3-1, 3-2,
and 3-3 for freeboard above the 100-year base flood elevation.

Table 3-1: West Bank Soil Cement Bank Protection Freeboard

. Proposed
CEMANECTAS | West Sl Comen | 1oy oganc 1) | Gonaonreun | roobodsbee
100-YR WSE (ft)
Begin Soil Cement Top, Join Future Lower
Hasley Toe of Soil Cement Bank Protection 1002.6
at Sta. 10+00
9166.896 14+80.08 1004.7 994.9 9.8
9534.089 17+84.36 1005.8 995.9 9.9
9869.909 20+95.6 1006.7 996.8 9.9
10620.36 27+44.73 1007.6 998.8 8.8
11095.91 32+57.50 1009.9 1000.7 9.2
11620.14 36+36.97 1013.6 1006.5 7.2
11954.94 38+31.19 1015.5 1008.7 6.8
12271.99 40+10.00 1017.3 1011.3 6.0
12648.31 42+44.13 1019.2 1014.2 4.9
13176.47 48+98.92 1024.1 1019.1 5.0
End Soil Cement Top, Join Existing
Concrete Slope Lining at Sta. 50+00.57 2
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Table 3-2: Southeast Bank Soil Cement Bank Protection Freeboard

Southeast Soil Proposed
F(I:Ex:sHSE::-tms Cement Bank Top of Bank (ft) Condition FEMA F:ggl-);a‘ll"(liszb(c;tv)e
Station 100-YR WSE (ft)
Begin Soil Cement Top, Join Existing
Concrete Lining at Commerce Center Drive 994 1

Bridge Abutment at Sta. 9+98.72
8252.659 10+47.55 996.5 992.6 4.0
8304.799 11+01.09 999.2 992.6 6.6
8749.054 15+64.31 1003.6 994.0 9.7
9166.896 20+11.77 1005.6 994.9 10.7
9534.089 24+21.01 1006.3 995.9 10.4
9869.909 28+53.70 1006.9 996.8 10.1
10620.36 35+14.74 1008.8 998.8 10.0
11095.91 40+00.06 1018.5 1000.7 17.8

End Soil Cement Top, Join Existing Rip- 1019

Rap Lining at Sta. 40+20.00

Table 3-3: Northeast Bank Soil Cement Bank Protection Freeboard

Northeast Soil Proposed
ng:sH:;-tms Cement Bank Top of Bank (ft) Condition FEMA F:ggl_a;a‘;'\;iszbz)fr)e
Station 100-YR WSE (ft)
Begin Soil Cement Top, Join Existing Rip- 1026.9
Rap Bank protection at Sta. 10+00 '

12648.31 11+71.18 1026.0 1014.2 11.8
13176.47 13+81.32 1026.5 1019.1 7.4
13713.74 16+91.59 1032.5 1022.7 9.9
14180.6 19+12.06 1035.4 1026.7 8.7
14787.25 22+82.8 1038.8 1029.7 9.1
14892.2 24+22.06 1039.6 1032.4 7.3

End Soil Cement Top, Join Existing Rock

Slope Protection for Old Road Bridge 1039.6
Abutment at Sta. 24+51.87

3.5 Bank Protection Toe-Down Design Summary

Per LACPW Hydraulic Design criteria, a Manning’s roughness coefficient of n=0.025 was utilized to
determine the maximum velocities within the study limits. The designed toe-down depths are consistent
with the LACFCD requirements and are based on the maximum velocities within each reach. The
appropriate roughness value for the subject channel reach is in the range of 0.046 - 0.050 based on FEMA
FIS. The hydraulic analysis performed for the design is based on the Qcap or Capital Flood storm event
which assumes a burned and bulked watershed.

Exhibits detailing the profiles for the “West,” “Northeast,” and “Southeast” bank protection can be found in
Figure 3-2, Figure 3-3, and Figure 3-4, respectively.

3.6 Modifications to the Existing Berm at the Castaic Creek and Hasley Canyon Creek Confluence

A portion of the existing concrete and riprap lined berm (see Linings B and C on PD 2298, Unit Ill) located
at the Castaic Creek and Hasley Canyon Creek confluence will be modified to allow flow to be conveyed
through a larger opening of the Commerce Center Drive Bridge and minimize the amount of sediment
buildup at the western portion of the bridge.
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According to the as-built drawings, the existing flow diversion berm is approximately 500 feet in length and
is 16-feet-wide as measured along the top of the berm. The berm consists of two linings. Lining B is a
concrete lining that was installed along the Hasley Canyon Creek side of the berm. Lining C is comprised
of mostly rip-rap and was placed along the side of the berm facing Castaic Creek. The as-built drawings
(PD 2298, Unit Ill) for the flow diversion berm are provided in Appendix G. It should be noted that the
elevations shown on PD 2298, Unit Ill are referenced to the NGVD 1929. A datum shift of +2.638 feet
should be applied to convert NGVD 1929 elevations to NAVD 1988 elevations.

A portion of the upstream end of this existing flow diversion berm will be removed such that the modified
flow diversion berm will be 150 feet in length upstream of Commerce Center Drive Bridge. Rip-rap will be
placed at the upstream end of the berm. The portion of the flow diversion berm above the estimated scour
elevations will be removed. Figure 3-5 shows how the flow diversion berm will be modified.
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4 Sediment Transport Considerations

A Fluvial Study was completed for Castaic Creek in January 2006, and approved by LACPW in April 2006,
to assess creek bed impacts from potential modifications of fluvial operation from the proposed TPM. No.
18108 development. The study provides a comprehensive assessment of short-term and long-term bed
adjustments based on the level of information available. The Fluvial Study describes the following: (1)
general adjustment, (2) long term adjustment, (3) other scour, (4) study reach gradation, (5) SAM modeling
and analysis, and (6) total scour potential for the purpose of determining soil cement bank protection toe-
down and freeboard.

4.1 Types of Adjustments

Modifications to the Castaic Creek System are measured as bed adjustment in feet. Types of adjustments
included in the fluvial study include general, long-term, and other scour adjustments. General adjustment
consists of scour that occurs in an individual discharge event and may be considered as the difference
between sediment inflow and outflow. For example, aggradation describes a situation where sediment
inflow is higher than sediment outflow for the same reach. In contrast, if sediment outflow exceeds inflow
for a given reach, degradation in the form of scour will occur. Long-term adjustment consists of fluvial
process that occur over many rainy seasons and contribute to fluctuation of bed elevation of a river or creek.
Other scour types include local scour, bend scour, low-flow incisement, and bedform formation.

4.2 Summary of Fluvial Analyses

The fluvial study analyzed the individual degradational components of eight subreaches of Castaic Creek.
The locations of each subreach are shown in Figure 4-1. The relevant subreaches and their results are
summarized below.

Subreach SRA1: SAM numerical calculations predict 2.4 feet of degradation in this reach, while long-term
aggradation is expected based on the analysis of SRA2. No long-term data is presently available for SRA1.
The expected aggradation is a result of the bed recovering from gravel mining. Aggradation is expected
to be approximately 0.7 feet. Other scour is dominated in this subreach by scouring at the Interstate 5
Bridge and Old Road Bridge piers. Toe-down and freeboard calculations on the outside of the curve of the
reach may be impacted by the bend in this portion of the Creek. Aggradation is set to the Los Angeles
County Flood Control District Design Manual (LACFCDDM) depth of 2.5 feet for most sections because the
total aggradation predicted by LACFCDDM is greater than that predicted by Los Angeles County
Department of Public Works Hydrology and Sedimentation Manual (LACH&SM).

Subreach SRA2: SAM calculations estimate degradation of 1.5 feet, and long-term analysis has shown
aggradation of 0.7 feet as the bed recovers from historic gravel mining. Some local bend scour can be
found in this subreach. When it is present, bend scour will dominate the total toe-down value. Aggradation
is set to the LACFCDDM depth of 2.5 feet for all sections because the total aggradation predicted by
LACFCDDM is greater than that predicted by LACH&SM.

Subreach SRA3: SAM estimates 0.3 feet of aggradation in this reach. Long-term historic analysis predicts
aggradation of 0.6 feet. Section 8050 in this subreach shows approximately no change in cross-section
between 2004 and 2005 suggesting armoring. The presence of historical gravel mining is prominent in
8050 whereby a deep, wide gravel pit is evident in the historic data, and the 1999 section also appears to
be recovering from the mining activity. Local scour is expected to be significant in this reach because of
the presence of a major bend in the Creek’s path. Aggradation is set to the LACFCDDM depth of 2.5 feet
for all sections because the total aggradation predicted by LACFCDDM is greater than that predicted by
LACH&SM.

Subreach SRA4: SAM numerical calculations predict 1.9 feet of aggradation in this reach, while long-term
degradation is expected to be 1.3 feet. Other scour is dominated in this subreach by scouring at Commerce
Center Bridge piers. Outside of the curve of the reach will also be impacted by the bend in this portion of
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the Creek. The small change in average bed height between 2004 and 2005 suggests the bed is at or
approaching the armoring depth below which no additional degradation will occur without a change in
sediment inflow characteristics or a change in hydrology. Aggradation in this subreach exceeds three feet
at every section and the large general adjustment dominates the components. Hasley Creek confluences
in this subreach. The result of the confluence is an increase in discharge. Additionally, some sediment
delivery from the Hasley Canyon Creek watershed may occur. This may explain some downstream
aggradation observed in SRB3.

Subreach SRB1: SAM calculations estimate degradation of 3.3 feet, and long-term analysis has shown
degradation of 2.1 feet. Minor amounts of local scour can be found in most of this subreach as most of it
is quite straight. Aggradation is set to the LACFCDDM depth of 2.5 feet for most sections because the total
aggradation predicted by LACFCDDM is greater than that predicted by LACH&SM.

Subreach SRB2: SAM estimates degradation of 1.0 feet of degradation in this reach. Long-term historic
analysis predicts degradation of 2.7 and 0.8 feet in sections 2975 and 2627, respectively. Section 2975
considers agricultural fill, while 2627 does not. Historic sections show continuous degradation since the
construction of the Dam. The thalweg depths in both 1999 and 2004 are lower than in 2005 despite the
continued degradation into 2005. Little local scour can be found in this subreach as it is quite straight.
Aggradation is set to the LACFCDDM depth of 2.5 feet for all sections because the total aggradation
predicted by LACFCDDM is greater than that predicted by LACH&SM.

4.3 Proposed Soil Cement Bank Protection Sediment Transport Considerations

The proposed soil cement bank protection is intended to provide long-term erosion protection from lateral
migration of the bank and flood protection for the adjacent proposed development areas. The proposed
bank protection was designed based on current LA County Hydraulic Design Criteria. The soil Cement bank
protection was designed for flood protection up to the Qcap (31,100 cfs) flood event, which far exceeds the
FEMA 100-yr flood (14,560 cfs).
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5 Hydraulic Analysis Results

5.1 Baseline Corrected Effective Condition Hydraulic Analysis

The main purpose of the baseline corrected effective or updated existing condition analysis (pre-project) is
to serve as a basis of comparison for the proposed condition (post-project) analysis. A complete summary
of the corrected effective hydraulic results is presented in Appendix D.

A comparison between the duplicate effective and corrected effective/ updated existing conditions models
is provided in Table 5-1 to show the changes in water surface elevation (WSEL) and velocity resulting from
the updated topography and corrections to the effective model.

Table 5-1: Flow Depth and Velocity Comparison for the Duplicate Effective and Corrected
Effective/ Updated Existing Condition (Q100 = 14,480/14,560)

. Difference [Corrected
HI(E:(:;I::\S Duplicate Effective Correé:)t((iesdtilri‘geggxggtli.:;dated Effective -[I?uplicate
X Effective]
Section WSEL (ft) | Velocity (fps) | WSEL (ft) | Velocity (fps) | WSEL (ft) | Velocity (fps)
16960.02 1043.7 7.7 1043.6 7.5 -0.1 -0.2
16552.09 1040.5 6.5 1040.9 5.7 0.4 -0.8
16209.50 1038.3 5.6 1039.0 5.7 0.6 0.1
15958.96 1037.2 5.0 1037.8 5.2 0.6 0.2
15669.62 1036.4 5.0 1036.9 4.9 0.5 0.0
15478.79 1036.0 4.8 1036.3 53 0.3 0.5
15245.39 1034.7 7.8 1034.7 8.7 0.0 0.9
15216.27 1034.5 8.0 1034.7 7.8 0.2 -0.2
15100 Golden State Freeway (I-5) Bridg
14991.85 1032.6 8.3 1033.8 7.1 1.2 -1.2
14976.84 1032.5 8.3 1033.7 7.0 1.2 -1.3
14900 Old Road Bridge
14892.20 1031.6 8.6 1032.4 7.6 0.8 -1.0
14787.25 1029.1 11.9 1029.7 12.1 0.6 0.2
14180.60 1025.9 7.0 1026.5 6.2 0.6 -0.7
13713.74 1022.8 8.5 1022.9 8.9 0.1 0.4
13176.47 1018.6 6.5 1018.7 6.3 0.1 -0.2
12648.31 1014.8 5.5 1014.8 5.9 0.0 0.3
12271.99 1012.3 5.9 1012.1 5.9 -0.2 0.0
11954.94 1008.6 8.2 1008.6 7.7 0.0 -0.6
11620.14 1006.4 5.0 1006.4 5.0 0.0 0.0
11095.91 1001.1 7.6 1001.1 7.6 0.0 -0.1
10620.36 999.0 3.5 998.9 3.4 -0.1 -0.1
9869.91 996.2 8.7 996.4 6.0 0.2 2.7
9534.09 993.9 8.5 994.6 6.4 0.7 -2.0
9166.90 992.3 7.5 993.4 5.4 1.1 -2.1
8749.05 990.6 7.7 992.7 4.5 2.1 -3.2
8304.80 989.7 5.5 992.0 4.3 2.3 -1.1
8252.66 989.6 5.1 992.0 4.3 2.3 -0.8
8000 Commerce Center Drive Bridge
7999.70 988.2 5.9 989.5 5.2 14 -0.7
7797.60 986.4 7.7 987.1 9.5 0.8 1.8
7298.39 983.6 6.0 984.1 6.2 0.5 0.2
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. Difference [Corrected
HI(E:E;I::S Duplicate Effective Correg;?:tiﬁgeggxggtliﬁ:‘dated Effective -[I_Juplicate
) Effective]
Section WSEL (ft) [ Velocity (fps) [ WSEL (ft) | Velocity (fps) | WSEL (ft) | Velocity (fps)
6704.00 979.6 8.1 980.1 7.8 0.4 -0.3
6082.33 975.8 6.6 975.5 7.0 -0.3 0.5
5537.85 970.5 9.0 970.9 7.8 0.4 -1.3
5025.30 966.8 6.8 967.2 6.0 0.5 -0.8
4715.43 965.5 5.6 965.8 55 0.3 -0.1
4427.71 964.7 4.9 964.7 5.6 0.0 0.7

Differences between the duplicate effective model and corrected effective model are mostly a result of
updated topographic data. In addition, due to the significant “shift” in the internal bridge geometry in the
effective model, there are notable increases in water surface elevations and decreases in velocity in the
vicinity of the Commerce Center Drive Bridge for the corrected effective model. Changes are also seen at
the 1-5 and Old Road Bridge where the bridge geometries were updated to reflect the as-built data.

5.2

The proposed condition model differs from the corrected effective condition model in that the proposed
condition model includes the proposed project improvement which encompasses the soil cement bank
protection and the portions of the creek along the bank to be regraded. A complete summary of the
proposed condition hydraulic results is presented in Appendix E.

Proposed Condition Hydraulic Analysis

Table 5-2 provides HEC-RAS water surface elevation and velocity results for the two conditions and the

differences that arise from a comparison.

Table 5-2: Flow Depth and Velocity Comparison for the Corrected Effective Condition and

Proposed Conditions (Q100 = 14,480/14,560 )

. Difference
Hi(::::s Correg;?gtiﬁgeggxggt%:’;:‘dated Proposed Condition [Proposed —_Corrected
) Effective]
Section WSEL (ft) [ Velocity (fps) | WSEL (ft) | Velocity (fps) | WSEL (ft) | Velocity (fps)
16960.02 1043.6 7.5 1043.6 7.5 0.0 0.0
16552.09 1040.9 5.7 1040.9 5.7 0.0 0.0
16209.50 1039.0 5.7 1039.0 5.7 0.0 0.0
15958.96 1037.8 5.2 1037.8 5.2 0.0 0.0
15669.62 1036.9 4.9 1036.9 49 0.0 0.0
15478.79 1036.3 5.3 1036.3 5.3 0.0 0.0
15245.39 1034.7 8.7 1034.7 8.7 0.0 0.0
15216.27 1034.7 7.8 1034.7 7.8 0.0 0.0
15100 Golden State Freeway (I-5) Bridg
14991.85 1033.8 7.1 1033.8 7.1 0.0 0.0
14976.84 1033.7 7.0 1033.7 7.0 0.0 0.0
14900 Old Road Bridge
14892.20 1032.4 7.6 1032.4 7.6 0.0 0.0
14787.25 1029.7 12.1 1029.7 12.1 0.0 0.0
14180.60 1026.5 6.2 1026.7 6.2 0.2 0.0
13713.74 1022.9 8.9 1022.7 9.7 -0.3 0.8
13176.47 1018.7 6.3 1019.1 5.7 0.4 -0.6
12648.31 1014.8 5.9 1014.2 7.5 -0.6 1.6
12271.99 1012.1 5.9 1011.3 4.9 -0.8 -1.0
11954.94 1008.6 7.7 1008.7 6.0 0.1 -1.7
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HEC-RAS Correctt_ed _Effectlve{ ppdated Proposed Condition [Propozlefgar—egz(:rected
Cross Existing Condition Effective]
Section WSEL (ft) | Velocity (fps) | WSEL (ft) | Velocity (fps) | WSEL (ft) | Velocity (fps)
11620.14 1006.4 5.0 1006.5 4.6 0.1 -0.4
11095.91 1001.1 7.6 1000.7 7.4 -0.3 -0.2
10620.36 998.9 34 998.8 3.1 -0.1 -0.3
9869.91 996.4 6.0 996.8 5.5 0.4 -0.5
9534.09 994.6 6.4 995.9 5.1 1.2 -1.4
9166.90 993.4 5.4 994.9 5.6 1.5 0.1
8749.05 992.7 4.5 994.0 5.3 1.3 0.8
8304.80 992.0 43 992.6 5.8 0.6 1.5
8252.66 992.0 43 992.6 4.9 0.6 0.7
8000 Commerce Center Drive Bridge

7999.70 989.5 5.2 989.5 5.2 0.0 0.0
7797.60 987.1 9.5 987.1 9.5 0.0 0.0
7298.39 984.1 6.2 984.1 6.2 0.0 0.0
6704.00 980.1 7.8 980.1 7.8 0.0 0.0
6082.33 975.5 7.0 975.5 7.1 0.0 0.0
5537.85 970.9 7.8 970.9 7.7 0.0 0.0
5025.30 967.2 6.0 967.2 6.0 0.0 0.0
4715.43 965.8 5.5 965.8 55 0.0 0.0
4427.71 964.7 5.6 964.7 5.6 0.0 0.0

*Gray highlighted rows indicate river stations with proposed soil cement bank protection

According to the analysis, the proposed soil cement bank protection will cause the 100-yr floodplain to both
narrow and widen at the location of the bank protection. In addition, there are both increases and decreases
in the 100-yr water surface elevations, with a maximum increase of 1.5 ft directly upstream of Commerce
Center Drive Bridge. All increases in water surface elevation are within the project limits and do not create
any impacts to off-site properties.

5.3

Tie-In Analysis

Table 5-3 summarizes the tie-in analysis for the proposed floodplain modifications. The tie-in points, where
the FIRM will be modified, are at locations where the revised floodplain is within 5% of the FEMA floodplain
and the change in water surface elevation is less than 0.5 ft.

Table 5-3: Top Width Comparison for the Effective FEMA Floodplain and Proposed Condition
Floodplain (Q100 = 14,480/14,560)

Effective Proposed Effective Proposed iers
Section BFE (ft) WSEL (ft) sz';f'[{‘;t) Top-width | Topowidth Wenin S%6?
] [2] (ft) (ft)
15478.79 1036.0 1036.3 0.3 584.6 645.5 No
15245.39 1034.7 1034.7 0.0 4134 329.9 No
15216.27 1034.5 1034.7 0.2 494.9 500.0 Yes
15100 Golden State Freeway (I-5) Bridge
14991.85 1032.6 1033.8 1.2 394.5 458.1 No
14976.84 1032.5 1033.7 1.2 266.9 271.9 Yes
14900 Old Road Bridge
14892.20 1031.6 1032.4 0.8 681.7 692.1 Yes
14787.25 1029.1 1029.7 0.6 787.0 266.8 No
14180.60 1025.9 1026.7 0.8 978.8 572.8 No
13713.74 1022.8 1022.7 -0.1 808.0 612.6 No
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Effective Proposed Effective Proposed —_
Section BFE (ft) WSEL (f) sz';f‘[gt) Topawidth | Topawidth anin 8067
[1] [2] (ft) (ft)
13176.47 1018.6 1019.1 0.4 633.0 628.9 Yes
12648.31 1014.8 1014.2 -0.6 908.9 847.3 No
12271.99 1012.3 1011.3 -1.0 686.7 961.4 No
11954.94 1008.6 1008.7 0.1 656.0 1043.1 No
11620.14 1006.4 1006.5 0.0 838.9 1139.4 No
11095.91 1001.1 1000.7 -0.3 10771 1180.7 No
10620.36 999.0 998.8 -0.2 1065.8 1157.1 No
9869.91 996.2 996.8 0.6 647.5 593.2 No
9534.09 993.9 995.9 2.0 803.7 508.7 No
9166.90 992.3 994.9 27 577.2 351.9 No
8749.05 990.6 994.0 34 492.2 518.3 No
8304.80 989.7 992.6 2.9 514.5 397.9 No
8252.66 989.6 992.6 3.0 453.3 458.1 Yes
8000 Commerce Center Drive Bridge
7999.70 988.2 989.5 1.3 485.7 463.8 Yes
7797.60 986.4 987.1 0.8 462.3 355.2 No
7298.39 983.6 984.1 0.5 4247 408.1 Yes
6704.00 979.6 980.1 0.4 370.1 415.2 No
6082.33 975.8 975.5 -0.3 455.6 444.8 Yes
5537.85 970.5 970.9 0.4 523.4 547.5 Yes
5025.30 966.8 967.2 0.5 657.3 713.6 No
4715.43 965.5 965.8 0.3 621.3 623.0 Yes
4427.71 964.7 964.7 0.0 528.3 503.4 Yes

*Gray highlighted rows indicate river stations with proposed soil cement bank protection and Tie-in locations are boxed in red

It is important to note that changes in WSEL between the effective and proposed water surface elevations
and top-width directly upstream and downstream of the Commerce Center Drive bridge are effected by the
shifted internal bridge geometry. There are no proposed improvements located downstream of the
Commerce Center Drive Bridge so only the correction to the bridge geometry causes the changes in water
surface elevations and top-width in the downstream reach of the creek. This pushes the tie-in point farther
downstream of the bridge in order to meet the tie-in criteria specified as top width being within 5% of the
effective FEMA floodplain and the change in water surface elevation being less than 0.5 ft.

Similarly, the bridge geometry for the I-5 and Old Road bridges was also updated. This causes the tie-in to
be pushed upstream of the |-5 Bridges instead of downstream of The Old Road Bridge. Changes in water
surface elevations in this area are due to the differences in bridge modeling and are not impacts from the
proposed project.

In summary, downstream, the proposed condition model ties in to the effective model at cross section
6082.33. And, upstream, the proposed condition ties directly into the effective model at cross section
15216.27.

Figure 5-1 shows the floodplain limits resulting from the proposed bank protection. Detailed HEC-RAS
results can be found in Appendices C and D.
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6 Conclusions

The proposed addition of the “West,” “Northeast,” and “Southeast” soil cement bank protection at Valencia
Commerce Center (VCC) Industrial Park Development in Tentative Parcel Map (TPM) No. 18108 results in
changes in water surface elevations between the upstream (HEC-RAS XS 16960.02) and downstream
limits (HEC-RAS XS 4427.71) of study. After a detailed evaluation, which included updated topographic
data from 2013 and the inclusion of the proposed soil cement channel bank protection modifications, the
final modeled floodplain results in a primarily narrowed 100-yr floodplain within the limits of the study.

The corrected effective / updated existing 100-year floodplain is wide at the location of the proposed project
due to the natural channel being unconstrained. The project results in a floodplain that is both narrower and
wider than the updated existing condition along the proposed bank protection. This results in water surface
elevations that both increase and decrease at locations of narrowing and widening. The maximum increase
in water surface elevation is just upstream of Commerce Center Drive Bridge, with an increase of 1.2 ft. All
impacts to water surface elevations are limited to inside the proposed project boundary. The proposed soil
cement bank protection meets FEMA minimum freeboard requirements.

The comparison analysis shows that the floodplain extents for the study reach tie-in to the FEMA Zone AE
floodplain for 100-yr Base Flood Elevations (BFEs) within 0.5-ft or less. The upstream and downstream tie-
in locations are at HEC-RAS river stations 14976.84 and 6082.33, respectively. These abide by FEMA
guidelines for flood hazard analysis.

Based on the present application and enclosed analyses, we are request<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>