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1 Introduction

Pacific Advanced Civil Engineering, Inc. (PACE) has been retained by the City of Santa Clarita to prepare
a Drainage Concept Report (DCR) for the proposed Via Princessa Park improvements located in Los
Angeles County (Assessors ID 2836-002-922 & 2836-002-907 & 2864-003-923). The proposed
improvements associated with the project include soil cement bank protection along the south bank of the
Santa Clara River (SCR). The analysis presented in the following report will focus on the changes to the
100-yr flood water surface elevations and extents of flooding caused by the project and the design of the
bank protection.

The Via Princessa project site is situated in the City of Santa Clarita, along the south bank of the Santa
Clara River, west of Cordova Estates and east of the Whites Canyon Road bridge. The west side of the
proposed Park will be bordered by Honby Channel, a natural drainage path that conveys flows from south
of Via Princessa Rd. to the main stem of the Santa Clara River. A location map for the project site is shown
on Figure 1-1. The proposed improvements along the south bank of the SCR consist of approximately
1,500 lineal feet (LF) of soil cement bank protection. The bank protection will be constructed as a continuous
section beginning at the existing bank protection on the north edge of Cordova Estates and extending
roughly 1,000 LF downstream before curving southward, following the west bank of Honby Channel for an
additional 500 LF.

As part of this DCR, PACE performed a hydraulic analysis of the Santa Clara River in the vicinity of the Via
Princessa Park project. The purpose of the hydraulic analysis is to provide design guidelines for the
proposed bank protection and to evaluate potential changes to the water surface elevations or extents of
flooding caused by the project.

Design of the proposed improvements along the south bank of SCR is in accordance with current City of
Santa Clarita hydrology and hydraulic design criteria. All water surface elevations and topographic data
presented in this report are referenced to the North American Vertical Datum of 1988 (NAVD 88).
Topographic data shown on the figures was collected in 2021 by Vertex Survey, Inc. and is the same
topographic data used for the HEC-RAS modeling analysis.

Hydraulic models of the Santa Clara River in the vicinity of the project site were prepared and analyzed for
existing (pre-project) and proposed (post-project) conditions. Section 3 describes these hydraulic models
in detail. These results were used to evaluate the potential on- and off-site impacts of the project and to
determine the appropriate design top and toe elevations for the bank protection. Tables 4-1 and 4-2 present
the results of the post-project conditions HEC-RAS model.

The post-project condition hydraulic model results were also used to determine the top and toe elevations
of the proposed Via Princessa Park bank protection. An overview of the bank protection design procedure
is provided in Section 5. The design top and toe elevations for the soil cement bank protection were based
on the Q100 water surface elevations and velocities and are shown in Table 5-5.

Via Princessa Park — Soil Cement Bank Protection 11 —
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Figure 1-1: Location Map
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2 Project Hydrology

2.1 Regional SCR Hydrology

The hydrology applied to the present analysis was obtained from the latest FEMA Flood Insurance Study
(FIS) 06037CV002C, dated June 2, 2021. Table 10: Summary of Discharges in the FIS lists peak
discharges for a variety of storm return periods at various locations. The location applicable to the present
analysis is “Santa Clara River, Approximately 4,600 feet downstream of Soledad Canyon Road.” The
100-yr flow rate from the FIS is listed in Table 2-1 below. An excerpt of the FIS is included in Appendix
A. The effective 100-yr floodplain, 500-yr floodplain, and 100-yr floodway are mapped on FIRM Panel No.
06037C0840G, which show that the northerly limits of the proposed project site are partially covered by
the 100-yr floodplain and a majority of the project site is covered by the 500-yr floodplain (see Appendix
A). The proposed bank protection will be designed to protect the site improvements from the 100-yr
clearwater flow rate

Table 2-1: Summary of Flow Rates
Santa Clara River, Approx. 4,600 ft. D/S of Soledad Cyn. Rd. (233 sg. mi. Drainage Area)

Return Period Flow Rate (cfs)

100-Year (Quoo) 25,910

Figure 2-1 shows a map of the watersheds draining to the Santa Clara River. The River drains a total of
233 sg. mi. at the point approximately 4,600 ft. downstream of Soledad Canyon Road.
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Figure 2-1: SCR Watershed

- - — — " . . .
o ' Project Site Watersheds (Acreage w/in City)
| £33 City of Santa Clarita Bl Oak Springs (2,039 AC)

Reach Boundaries [ Mint Canyon (571 AC) W
’ L ‘ == Reach 7 [ Bouquet Canyon (7,038 AC) I
s 1 J. B Reach 6 [ Plum Canyon (11,798 AC) I

L ) J7| == Reachs I San Francisquito (1,507 AC) ||
IS;.V'»);" [ Reach 7 (1,920 AC)
)‘ [ Reach 6 (14,438 AC)
e 77 Reach 5 (1,864 AC) i
AL s -
".,,\i}w DN, v, R, \
TR : :

Via Princessa Park — Soil Cement Bank Protection 2-2 —
Drainage Concept Report — B894 PACE



3 HEC-RAS Modeling

An extensive hydraulic analysis was performed to determine 100-yr flood water surface elevations and
extents of flooding, as well as to design the top and toe elevations for the proposed bank protection along
the Santa Clara River associated with the project. The models created for the analysis are described in the
sections below.

3.1 HEC-RAS Models Developed for Via Princessa

The FEMA effective hydraulic model was obtained and used as the baseline condition model for the present
analysis. Portions of the FEMA model were altered for the present analysis, including changes to manning’s
coefficients, supplemental topographic information, and supplemental cross-sections, as described in the
sections below. Additionally, the extents of the FEMA model covered a large area which was not necessary
to analyze for the proposed project. As such, the model was truncated to sections 298582 (FEMA lettered
section ‘BE’) through 277377 (FEMA lettered section ‘AR’). Mention of the “project reach” throughout this
report is in reference to sections 290504 through 288766, which encompass the proposed project
improvements.

From the baseline FEMA model, a total of four hydraulic models (using HEC-RAS v.6.1.0) were created for
the present analysis, as summarized in Table 3-1 below. The 100-yr models that utilized the same
Manning’s roughness values as the effective FEMA model (Plans 01 & 02) were created in order to
determine potential changes to the effective FEMA 100-yr water surface elevations and extents of flooding.
The 100-yr model with increased vegetation conditions (Plan 03) was used to set the top elevation of the
soil cement bank protection. The 100-yr model with reduced vegetation conditions (Plan 04) was used to
set the toe elevation of the soil cement bank protection.

Table 3-1: SCR HEC-RAS Model Descriptions

HEC-RAS

File Name

Description

Purpose

Plan 01 — 100-yr
Existing
Condition

Existing vegetation,
n=FEMA

Determine pre-project condition 100yr flood water surface
elevations and flow velocities within SCR. Manning’s roughness
values match those shown in effective FEMA model.

Plan 02 — 100-yr
Proposed

Existing vegetation,

Determine post-project condition 100yr flood water surface
elevations and flow velocities within SCR. Manning’s roughness

Condition N=FEMA values match those shown in effective FEMA model.
Plan 03 — 100-yr Increased Determln_e post-prOJe_ct condition 100yr flood maximum flood
. elevations for design of the top of bank. The increased
Proposed vegetation, Manning’s value of 0.06 takes future vegetation growth into
Condition n=0.060 ’
account.
Plan 04 — 100-yr Reduced Determlnt_a_post-prOJept condition 100yr flood maximum flow
. velocities for design of the toe of bank. The reduced
Proposed vegetation, L, . .
. & Manning’s value of 0.025 takes future vegetation reduction
Condition n=0.025 :
into account.
Notes:

(1) HEC-RAS models for SCR included in this report are based on 2021 topography data for River Stations 290424 through

288766.

(2) Items in bold are HEC-RAS models that are pertinent to the soil cement bank protection design.
3.1.1 Boundary Conditions

All of the HEC-RAS models that were run in the sub-critical flow regime (Plans 01, 02, & 03) were assigned
downstream boundary conditions. The downstream boundary condition selected for the subcritical regime
was a known water surface elevation of 1281.67 at cross-section 277377 (FEMA lettered section ‘AR’),
which was obtained from the effective FEMA HEC-RAS model at this location. The boundary conditions
are the same for pre- and post-project conditions.
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The only HEC-RAS model that was not run in the sub-critical flow regime was the proposed conditions
model with reduced vegetation (Plan 04). The purpose of this model was to obtain maximum velocities that
could result in scour and degradation of the river bed, which is then used to establish the toe-down
elevations of the bank protection. As such, this model was run in the mixed flow regime, which allows the
model to solve for either sub-critical or super-critical depths. Super-critical depth solutions produce higher
velocities, which are associated with greater amounts of potential scour. The upstream boundary condition
used for the mixed flow regime model was normal depth, set equal to the slope at the upstream end of the
model.

In an effort to verify that the boundary conditions chosen for the analysis did not have an impact on the area
of interest, a sensitivity analysis was performed using the following combinations of boundary conditions:

e Condition 1 — Normal depth was selected as the upstream boundary condition, and normal depth
was selected as the downstream boundary condition. Mixed flow regime.

e Condition 2 — Critical depth was selected as the upstream boundary condition, and normal depth
was selected as the downstream boundary condition. Mixed flow regime.

e Condition 3 — Normal depth was selected as the upstream boundary condition, and critical depth
was selected as the downstream boundary condition. Mixed flow regime.

e Condition 4 — Critical depth was selected as the upstream boundary condition, and critical depth
was selected as the downstream boundary condition. Mixed flow regime.

Table 3-2 lists the water surface elevations from the models run for the four conditions discussed above.
Changing the boundary conditions does not change the water surface elevation within the area of interest.
Therefore, the model has been extended far enough above and below the area of interest.

Table 3-2: Comparison of HEC-RAS Hydraulic Model Boundary Conditions (Exist., Qi0, N=FEMA)

_ EX Q100 WSE Condition 1 Condition 2 Condition 3 Condition 4
HECéthA_S River (N=FEMA)! EX _QlOO WSZE EX _QlOO WSsE EX _QlOO WS4E EX 9100 WSSE
ation (ft) (n=FEMA) (n=FEMA) (n=FEMA) (n=FEMA)
(ft) (ft) (ft) (ft)
298582 BE 1465.2 1465.2 1465.2 1465.2 1465.2
298062 DD 1464.3 1464.3 1464.3 1464.3 1464.3
297469 DC 1455.9 1455.9 1455.9 1455.9 1455.9
297265 DB 1452.7 1451.8 1451.8 1451.8 1451.8
296673 1446.7 1446.7 1446.7 1446.7 1446.7
296017 BD 1439.8 1439.5 1439.5 1439.5 1439.5
295386 DA 1433.8 1433.8 1433.8 1433.8 1433.8
294750 1428.7 1428.6 1428.6 1428.6 1428.6
294327 BC 1425.3 1425.4 1425.4 1425.4 1425.4
293808 CY 1423.9 1424.2 1424.2 1424.2 1424.2
293598 CX 1418.3 1417.1 1417.1 1417.1 1417.1
293071 CW 14135 14135 1413.5 1413.5 1413.5
292356 BB 1407.0 1407.0 1407.0 1407.0 1407.0
292030 CV 1404.0 1404.0 1404.0 1404.0 1404.0
291595 CU 1400.0 1399.8 1399.8 1399.8 1399.8
291158 BA 1396.0 1396.0 1396.0 1396.0 1396.0
290724 1391.7 13914 1391.4 1391.4 1391.4
290504 1389.8 1389.8 1389.8 1389.8 1389.8
290198 1386.9 1386.7 1386.7 1386.7 1386.7
289893 1383.9 1383.9 1383.9 1383.9 1383.9
289667 AZ 1381.8 1381.5 1381.5 1381.5 1381.5
Via Princessa Park — Soil Cement Bank Protection 3-2
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_ EX Q00 WSE Condition 1 Condition 2 Condition 3 Condition 4
HEC;::A-S River (n=FEMA)! EX 9100 WSzE EX _Q1oo WSsE EX 9100 WS;E EX 9100 WSSE
ation (ft) (n=FEMA) (n=FEMA) (n=FEMA) (n=FEMA)
(ft) (ft) (ft) (ft)

289225 1379.1 13794 1379.4 1379.4 1379.4
289044 CS 1379.1 1378.9 1378.9 1378.9 1378.9
288929 1378.3 1378.4 1378.4 1378.4 1378.4
288766 1375.1 1375.1 1375.1 1375.1 1375.1
288696 CR 1374.0 1374.0 1374.0 1374.0 1374.0
288160 CQ 1368.5 1368.2 1368.2 1368.2 1368.2
287582 AY 1365.0 1365.0 1365.0 1365.0 1365.0
287039 CO 1363.2 1363.3 1363.3 1363.3 1363.3
286718 CN 1356.9 1356.9 1356.9 1356.9 1356.9
286407 CM 1354.1 1354.1 1354.1 1354.1 1354.1
285935 AX 1349.2 1349.2 1349.2 1349.2 1349.2
285307 CL 1343.3 1343.3 1343.3 1343.3 1343.3
284515 AW 1336.4 1336.4 1336.4 1336.4 1336.4
283613 AV 1328.6 1328.6 1328.6 1328.6 1328.6
282827 1322.3 1322.3 1322.3 1322.3 1322.3
282470 CK 1319.3 1319.3 1319.3 1319.3 1319.3
282032 AU 1316.5 1316.5 1316.5 1316.5 1316.5
281614 1313.3 1313.3 1313.3 1313.3 1313.3
281025 ClI 1309.1 1309.1 1309.1 1309.1 1309.1
280495 AT 1304.3 1304.3 1304.3 1304.3 1304.3
279819 CH 1297.8 1297.8 1297.8 1297.8 1297.8
279255 CG 1295.5 1295.5 1295.5 1295.5 1295.5
279107 AS 1293.4 1293.4 1293.4 1293.4 1293.4
278930 1292.0 1291.9 1291.9 1291.9 1291.9
277980 CE 1285.2 1285.6 1285.6 1285.7 1285.7
277377 AR 1281.7 1280.9 1280.9 1280.6 1280.6

Notes:

1. Existing Conditions (Plan 01) — U/S Boundary Condition: None, D/S Boundary Condition: Known WSE

2. Condition 1 — U/S Boundary Condition: Normal Depth, D/S Boundary Condition: Normal Depth

3. Condition 2 — U/S Boundary Condition: Critical Depth, D/S Boundary Condition: Normal Depth

4. Condition 3 — U/S Boundary Condition: Normal Depth, D/S Boundary Condition: Critical Depth

5. Condition 4 — U/S Boundary Condition: Critical Depth, D/S Boundary Condition: Critical Depth

6. The limits of the project reach are indicated by the red box

3.1.2 Topographic Data

For stations 290724 to 288766, topographic data from the 2021 aerial survey provided by Vertex Inc. was
used to develop the geometry of the model. Some areas outside of project boundaries were not included
in the Vertex survey data, so the topographic data included in the effective FEMA HEC-RAS model was
used for any cross-section that covered area outside the 2021 survey limits. The datum referenced for both
topographic data sets was the North American Vertical Datum of 1988 (NAVD 88).

3.1.3 Structures

Four major bridges cross the Santa Clara River in the vicinity of the project site and were included in the
models: (1) Antelope Valley Road bridge, (2) Sierra Highway Bridge, (3) Whites Canyon Road Bridge, and
(4) Soledad Canyon Road Bridge. Each of the four structures were part of the unaltered FEMA HEC-RAS
model, which utilized various as-built plan sets to enter the geometric data. The only structure which was
altered for the purposes of this analysis was the Whites Canyon Road bridge. Due to the added sections
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bounding the Whites Canyon bridge, the bridge deck stationing data had to be shifted so the openings
beneath the bridge aligned more accurately with the main flow area of the river, as defined by the
topographic data. The changes to the bridge deck stationing data did not affect water surface elevations.

3.1.4 Manning’s Roughness Coefficients

3.1.4.1 Existing/Proposed FEMA 100-yr Flood Models (Plans 01 & 02)

Various Manning’s roughness coefficients were selected for the different models, depending on the
purpose. The existing and proposed 100-yr models (Plan 01 and 02), which were created to
evaluate changes to the 100-yr water surface elevations and flooding extents, used roughness
values matching those shown in the effective FEMA model, in order to evaluate potential changes
to the 100-yr water surface elevations and extents of flooding.

3.1.4.2 Proposed 100-yr Model for Top of Bank Determination (Plan 03)

The proposed condition 100-yr model, which was created to design the top of bank (Plan 03)
primarily used Manning’s roughness values of 0.06, in order to evaluate maximum water surface
elevations at the bank. The Manning’s roughness value of 0.06 represents a future condition with
more extensive vegetation growth. The water surface elevations resulting from this model were
used to set the top of bank elevation of the proposed soil cement bank protection. Exceptions to
the 0.06 roughness value were overbank areas in the FEMA model that had a roughness value of
0.1, which were maintained in the model used for this analysis. Additionally, a roughness value of
0.03 was utilized at the project site, which will be defined by wide grassy areas. The proposed 100-
yr floodplain in this condition does not inundate the project site, so the roughness value of 0.03 had
no impact on the resulting water surface elevations.

3.1.4.3 Proposed 100-yr Model for Toe of Bank Determination (Plan 04)

The proposed condition 100-yr model, which was created to design the toe of bank (Plan 04)
primarily used Manning’s roughness values of 0.025, in order to evaluate maximum velocities
associated with the 100-yr storm. The Manning’s roughness value of 0.025 represents a channel
with reduced roughness due to the loss of vegetation and channel irregularity, caused by a
significant storm. The velocities resulting from this model were used to set the toe of bank
elevations of the proposed soil cement bank protection. Exceptions to the 0.025 roughness value
were overbank areas in the FEMA model that had a roughness value of 0.1, which were maintained
in the model used for this analysis. Additionally, a roughness value of 0.03 was utilized at the project
site, which will be defined by wide grassy areas. The proposed 100-yr floodplain in this condition
does not inundate the project site, so the roughness value of 0.03 had no impact on the resulting
water surface elevations.

3.1.5 Cross-Section Spacing

Cross-sections from the effective FEMA model were maintained in the models used for the present analysis.
Some additional sections were added to the model in the vicinity of the proposed Via Princessa Park and
soil cement bank protection project, in order to better define the proposed improvements and quantify their
impacts. The new sections added were XS 290198, 289893, 289225, 288929, and 288766. The new
sections were cut using topographic data from the 2021 Vertex survey data set. Average spacing of cross-
sections for the entirety of the models used in the present analysis was approximately 400 ft., while cross-
sections in the vicinity of the project were spaced approximately 200 ft. apart.

3.1.6 Ineffective Flow Areas

Through the process of creating the models for the present analysis, the ineffective flow markers from the
effective FEMA model were considered appropriate to use within the project reach. Ineffective flow marker
locations and elevations shown in the FEMA model were not altered for the present analysis. For sections
added to the model, ineffective flow markers were placed with an approach similar to that used in the FEMA
model. For example, on the south bank of the SCR, adjacent to the project site, FEMA sections included
ineffective flow markers at the approximate location of the top of bank. For the cross-sections added to the
model, ineffective flow markers were also placed at the top of bank.
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3.1.7 Levee Markers

The levee markers used in the FEMA effective HEC-RAS model were deemed appropriate to use for the
present analysis. No levee marker locations or elevations were altered from the effective FEMA model. For
sections added to the models used for the present analysis, levee markers were added as appropriate to
the sections by interpolating the location used at adjacent sections from the FEMA models. Within the
vicinity of the project site, two levees exist, according to FEMA records. Levee 1905057183, located along
the south bank of the SCR, adjacent to Cordova Estates, is an accredited levee, owned and maintained by
Los Angeles County Public Works (LACPW). The north bank also has a levee that is owned and maintained
by LACPW, identified as 1905057135; however, this levee is not accredited. The FEMA HEC-RAS model
includes levee markers along both of these banks, so those markers were not altered for the present
analysis.
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4 Summary of HEC-RAS Results

4.1 Pre-Project vs. Post-Project Condition (Q1o0, N=FEMA)

Results of the hydraulic analysis for the pre- and post-project conditions modeling are summarized in Table
4-1 for the Qoo flow rate and Manning’s roughness values equal to those shown in the effective FEMA
model. Comparison of the pre- and post-project hydraulic results indicate that the proposed improvements
associated with the Via Princessa Park and soil cement bank protection will have minimal effects on the
100-yr water surface elevation and will; therefore, not require a revision of the flood insurance rate map.
The results also indicate that the proposed Park site will be protected from the 100-yr flood. The pre- and
post-project conditions HEC-RAS output data are included in Appendix B.

Although the project site is located at the fringe of the 100-yr floodplain, flow velocities along this reach of
the River are in excess of 10 ft/s (n=0.025 configuration), indicating the flows have the potential to cause
severe erosion along the northerly limit of the project. To prevent loss of developable land from erosion, it
is recommended that soil cement bank stabilization be installed from the existing rock slope lining along
Cordova Estates to the Honby Channel outlet, spanning roughly 1,500 L.F. Detailed design of the bank
protection is discussed in Section 5.

For the south bank of the SCR which lies to the west of the Honby Channel outlet, it is not anticipated that
bank protection will be needed at this time. Additional analysis will be performed during the final design
phase of the project to support this conclusion, but there are several factors which indicate bank protection
may not be required in this location. Primarily, the underground BMP facility to the west of Honby Creek is
located in the ineffective flow area of the 100-yr flood in the SCR. As such, velocities are not anticipated to
adversely affect the BMP through erosion of the bank. Additionally, the shortest distance between the
underground BMP and the existing bank of the SCR is approximately 150 ft. The buried BMP lies closer to
the bank of Honby Channel, set back by approximately 70 ft. This is a sizeable distance for either bank to
erode and would likely take place gradually over time, if at all. Although bank protection will likely not be
needed to protect the buried BMP facility, it is recommended that an erosion monitoring plan be
implemented, in order to ensure that this valuable infrastructure remains in use for a long time. The
monitoring plan would likely involve scour gages and erosion pins, installed in the bank of Honby Channel
and/or the SCR. The gages and pins would indicate the amount and rate of bank erosion over time. If a
significant amount of erosion is observed, the observations would trigger the installation of some form of
bank protection, such as rip-rap, soil cement, geo-mats, vegetative reinforcement, etc. The application that
might be used would depend on the type and severity of erosion observed.

Table 4-1: Pre-Project vs. Post-Project Hydraulic Analysis (Qi00 and N=FEMA)

Pre-Project Floodplain | Post-Project Floodplain AVelocit
(nN=FEMA)® (n=FEMA)® AWSE 100-yr elocity
HEC-RAS . : 100-yr
River Station WSE Velocity WSE Velocity (post — pre) (post — pre)
100-yr 100-yr 100-yr 100-yr (ft) (ft/s)
(ft) (ft/s) (ft) (ft/s)
298582 BE 1465.2 9.1 1465.2 9.1 0.0 0.0
298062 DD 1464.3 6.3 1464.3 6.3 0.0 0.0
297469 DC 1455.9 11.5 1455.9 115 0.0 0.0
297265 DB 1452.7 11.6 1452.7 11.6 0.0 0.0
296673 1446.7 11.3 1446.7 11.3 0.0 0.0
296017 BD 1439.8 10.7 1439.8 10.7 0.0 0.0
295386 DA 1433.8 10.8 1433.8 10.8 0.0 0.0
294750 1428.7 10.1 1428.7 10.1 0.0 0.0
294327 BC 1425.3 11.4 1425.3 11.4 0.0 0.0
293808 CY 1423.9 8.6 1423.9 8.6 0.0 0.0
293598 CX 1418.3 12.5 1418.3 125 0.0 0.0
293071 CW 1413.5 12.4 1413.5 12.4 0.0 0.0
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Pre-Project Floodplain | Post-Project Floodplain .

HE (n=FEMA)®W (n=FEMA)® AWSE 100-yr AVelocity
C-RAS - - 100-yr

River Station WSE Velocity WSE Velocity (post — pre) (post — pre)
100-yr 100-yr 100-yr 100-yr (ft) (ft/s)

(ft) (ft/s) (ft) (ft/s)
292356 BB 1407.0 12.2 1407.0 12.2 0.0 0.0
292030 CV 1404.0 11.9 1404.0 11.9 0.0 0.0
291595 CU 1400.0 11.3 1400.0 11.3 0.0 0.0
291158 BA 1396.0 11.1 1396.0 11.1 0.0 0.0
290724 1391.7 10.6 1391.7 10.6 0.0 0.0
290504 1389.8 10.8 1389.8 10.8 0.0 0.0
290198 1386.9 10.6 1386.9 10.5 0.0 -0.1
289893 1383.9 11.0 1383.8 11.1 0.0 0.1
289667 AZ 1381.8 111 1381.8 111 0.0 0.0
289225 1379.1 9.3 1379.2 8.7 0.0 -0.6
289044 CS 1379.1 55 1379.0 5.5 0.0 0.0
288929 1378.3 7.6 1378.3 7.6 0.0 0.0
288766 1375.1 10.4 1375.0 10.5 0.0 0.1
288696 CR 1374.0 11.6 1374.0 11.6 0.0 0.0
288160 CQ 1368.5 10.4 1368.5 10.4 0.0 0.0
287582 AY 1365.0 7.7 1365.0 7.7 0.0 0.0
287039 CO 1363.2 8.0 1363.2 8.0 0.0 0.0
286718 CN 1356.9 10.8 1356.9 10.8 0.0 0.0
286407 CM 1354.1 10.7 1354.1 10.7 0.0 0.0
285935 AX 1349.2 8.9 1349.2 8.9 0.0 0.0
285307 CL 1343.3 9.9 1343.3 9.9 0.0 0.0
284515 AW 1336.4 8.3 1336.4 8.3 0.0 0.0
283613 AV 1328.6 111 1328.6 111 0.0 0.0
282827 1322.3 8.6 1322.3 8.6 0.0 0.0
282470 CK 1319.3 111 1319.3 11.1 0.0 0.0
282032 AU 1316.5 10.1 1316.5 10.1 0.0 0.0
281614 1313.3 10.3 1313.3 10.3 0.0 0.0
281025 CI 1309.1 9.8 1309.1 9.8 0.0 0.0
280495 AT 1304.3 11.7 1304.3 11.7 0.0 0.0
279819 CH 1297.8 10.7 1297.8 10.7 0.0 0.0
279255 CG 12955 8.1 12955 8.1 0.0 0.0
279107 AS 12934 12.3 1293.4 12.3 0.0 0.0
278930 1292.0 12.3 1292.0 12.3 0.0 0.0
277980 CE 1285.2 12.0 1285.2 12.0 0.0 0.0
277377 AR 1281.7 11.4 1281.7 11.4 0.0 0.0
Notes:

1. Pre-project floodplain WSEs and velocities are based on Qi flow rate and n = FEMA (see Appendix B)
2. Proposed floodplain WSEs and velocities are based on Qo flowrate and n = FEMA (see Appendix B)
3. Gray colored cells indicate location of soil cement improvements between RS 290504 and RS 289893
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5 Proposed Bank Top and Bank Toe Elevations

The design of the top of soil cement bank protection relied on results from the 100-yr proposed conditions
model, using an increased Manning’s roughness value to take future vegetation growth into account. Design
toe elevations were calculated using results from the 100-yr proposed conditions model, using a decreased
Manning’s roughness value to take potential future vegetation reduction into account. The primary
parameter used from the HEC-RAS modeling for the design of toe-down depth was velocity.

5.1 Top of Bank Determination

Summary output tables containing water surface elevation results of the HEC-RAS model utilizing increased
Manning’s roughness value are provided in Table 5-1 below. Modeling the proposed conditions with
increased vegetation thickness ensures that the top of bank protection will continue to protect the site from
100-yr flows in the future, even if conditions in the channel change. More detailed hydraulic results are
presented in Appendix B. The proposed bank protection must be designed to contain the design flood,
meaning at or above the elevation of the 100-yr water surface. The 100-yr water surface from the proposed
conditions hydraulic model are summarized for the sections intersecting the bank in Table 5-1. The water
surface elevations for the condition which uses Manning’s roughness values matching those in the effective
FEMA model are also tabulated, for comparison.

Table 5-1: Calculated Top Elevations for Soil Cement Bank Protection

WSE for .
HEC- | n \LVIS:EI\f/Ic,)AT(l) n = 0.06% ggspl%? Design Design
. Q100 Freeboard Freeboard

RAS . Bank

Section (Appgﬁ(:;)ix B) (Appendix Elev. (TOB — WSErema) | (TOB - WSEo.06)
(ft) (']?t)) (f) (ft) (ft)
290504 1389.8 1391.1 1391.7 1.9 0.6
290198 1386.9 1388.4 1388.9 2.0 0.5
289893 1383.8 1385.1 1385.6 1.8 0.5
Notes:

(1) Water Surface Elevation (WSE) is from the proposed condition HEC-RAS model with a Manning’s roughness value (n)
matching what'’s used in the effective FEMA model, and FEMA 100-yr flow rate of 25,910 cfs for the entire reach. See
Appendix B for detailed results.

(2) Water Surface Elevation (WSE) is from the proposed condition HEC-RAS model with a Manning’s roughness value (n)
of 0.06 and FEMA 100yr flow rate of 25,910 cfs for entire reach. See Appendix B for detailed results.

5.2 Toe of Bank Determination

The HEC-RAS analyses of the 100-yr event applying a Manning’s roughness value of 0.025 was used to
determine post-project condition flow velocities for the purpose of calculating the required toe-down of the
bank protection. Modeling the proposed conditions with reduced vegetation thickness ensures that the toe-
down of the bank protection will continue to protect the site from 100-yr flows in the future, even if conditions
in the channel change. Flow velocities and other hydraulic results from the n=0.025 HEC-RAS model are
included in Appendix B.

5.2.1 Scour Calculations

The primary failure mechanism of rigid bank protection revetments is generally scouring at the toe. The
bank protection toe-down or cut-off depth must provide adequate scour protection below the earthen
channel invert to account for dynamic changes in streambed elevations during storm events. The maximum
scour calculated, using LA County design procedures, calls for inputs of (1) long term scour, (2) general
scour, (3) local scour, (4) bend scour, (5) low-flow incisement, and (6) half of the bedform height.

Long-Term Scour:

While fluvial forces cause continual adjustments within rivers, the river bed erodes or aggrades toward the
stable slope over long periods of time. This degradation is considered the long-term scour. The long-term
scour was calculated by analyzing historical topography for trends in invert elevation. The historical
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contours dated 1897, 1929, 1956, 1999, and 2018. Contour intervals ranged from 5 ft to 50 ft. The historical
map from 1897 revealed significantly lower elevations than the other four historical maps, thus the map

was deemed an outlier and excluded from subsequent analyses. Historical Maps are included in Appendix
C.

To analyze historical bed adjustment, the invert elevation at five cross-sections near the proposed soil
cement bank protection was calculated for each of the historical maps. The invert elevations of the cross-
sections were calculated by interpolating between contours. The invert elevations of the five cross-sections
are plotted against time in Figure 5-1. No apparent trend in change in invert elevation was noted over time.

Figure 5-1: Historical Changes to SCR Invert over Time
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The slope of the project reach was analyzed at each time interval to determine historical trends. The
approximate slope is plotted over time in Figure 5-2. There is no apparent trend in the change of slope

over time.
Figure 5-2: Historical Changes to SCR Slope Over Time
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There are no persistent aggradation or degradation trends apparent in the invert elevation or slope over
time, but the channel bed elevation at each cross section has fluctuated. The historical bed elevation
variation was used as the long term scour component. Two methods were used to evaluate the long term
variation, and the larger result at each section was taken as the long term scour value.

The first method involved determining the invert elevation at each cross-section for each of the four
historical maps, and taking the difference between the maximum and minimum invert elevation as the
maximum long term bed variation. The results of this method vary from 0.83 ft to 3.23 ft and are noted in
the “Maximum Elevation Difference” column in Table 5-2.

The second method involved taking the largest historical invert variations near the upstream and the
downstream ends of the proposed soil cement bank protection. These largest historical invert variations
were noted at cross-sections 291158 and 289225, with values of 3.23 and 2.56 ft, respectively. The invert
variation at each cross section in the bank protection area was interpolated between the invert variation
values at cross-sections 291158 and 289225. The results of this analysis are displayed in the “Interpolated
Maximum Elevation Difference” in Table 5-2.

The larger result from the two analysis methods was taken as the long-term scour component at each
section. For all cross-sections, the larger value was the interpolated maximum elevation difference.

Table 5-2: Summary of Long-Term Scour in SCR

HEC-RAS Max. Invert Min. Invert M_ax. Elev. Ir:vtlg;?c:_zlﬁgsd Long-Term
Section Elev. Elev. Difference Difference Scour
(ft) (ft) (ft) (ft) (ft)

291158 1395.16 1391.93 3.23 3.23 3.23
290724 1389.64 1388.16 1.48 3.03 3.03
290504 1386.95 1386.12 0.83 2.94 2.94
290198 1385.41 1384.55 0.86 2.82 2.82
289893 1384.05 1382.90 1.15 2.71 271
289667 1382.54 1380.52 2.02 2.63 2.63
289225 1381.85 1379.29 2.56 2.56 2.56

Note: Gray cells represent sections where soil cement bank protection is proposed

For the present analysis, it was determined that a reach averaged long-term scour should be used for the
soil cement bank protection design. The proposed bank is relatively short and, in order to eliminate frequent
grade changes in the bank protection, a uniform scour value is preferred. The long term scour value,
rounded to the nearest whole number, was taken at the three cross-sections that intersect the proposed
soil cement bank protection. The long-term scour value was 3.0 ft.

General Scour:

For any reach, the volume of sediment deposited or eroded from the channel can be determined by
observing the difference in the upstream sediment supply rate and the downstream transport rate. If the
supply rate exceeds the transport rate, sediment will be deposited in the channel reach. If the supply rate
is less than the transport rate, sediment will be eroded from the channel reach. If aggradation is present, it
must be considered in the design of top of bank. If degradation is present, it must be considered in the
design of toe of bank. This degradation due to a discrepancy in channel supply and transport rates is called
‘general scour’.

General scour values were calculated using curves from the general degradation graph in Appendix D
(Page C-3) of the LA County Sedimentation Manual. Section 290504 experiences 2.7 ft. of general scour;
Section 290198 experiences 3.4 ft. of general scour; and Section 289893 experiences 2.8 ft. of general
scour.

Local Scour:

Scour that occurs near flow obstructions such as bridge piers, flow contractions, or levees is described as
local scour. Each of the cross-sections in the scour analysis feature bank protection, and thus local scour
is expected due to bank protection. This bank scour was estimated to be 2.0 ft. The design reach did not
include any bridges or sudden channel contractions, so local pier scour and contraction scour were not
included in the analysis.

Via Princessa Park — Soil Cement Bank Protection 5-3 —
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Bend Scour:

Curves in open channel flow lead to differential velocity gradients, which causes bend scour. The Santa
Clara River in the vicinity of the project has a very gradual curve to it, but can be considered a straight reach
(Radius / Top width < 0.1), so bend scour was not included in the analysis.

Low-Flow Incisement:

The Los Angeles County Sedimentation Manual states that low-flow incisement is equal to the greater of
the measured low-flow depth or 2.0 ft. PACE ran the 2-yr flow rate for the Santa Clara River through the
proposed conditions model, using a Manning’s value of 0.06 in order to obtain the low flow depth. The 2-yr
flow rate was obtained from a previous analysis, outlined in the report titled “Santa Clarita River
Enhancement and Management Plan — Flood Protection Report”, dated June 1996. The resulting depths
modeled using the 2-yr flow rate (900 cfs) were at or below 2.0 ft., thus the low-flow incisement was set at
2.0 ft. for all sections intersecting the proposed bank protection.

Bedform Height:

Dunes and antidunes, known as bedforms, commonly develop in channels. The bedform height is defined
as the height difference between the crest and trough of the bedform. The LACDPW Sedimentation Manual
includes half of the bedform height in total scour calculations to represent the difference between the mean
bed elevation and the trough elevation.

The Sedimentation Manual defines the bedform height based on velocity, using the following equation:

h =0.027V?
where,
h = bedform height (ft)
V = mean flow velocity (ft/s)

HEC-RAS model provided velocities at each cross-section, which were used to calculate the bedform
height. The bedform height at section 290504 was 3.8; section 290198 was 4.0; and section 289893 was
4.0.

52.2

Table 5-3 below summarizes each of the scour components used to calculate Total Scour (i.e. Toe Down).
The detailed scour calculations are provided in Appendix D. The calculated minimum toe of bank
elevations are summarized in Table 5-4.

Results

Table 5-3: Summary of Scour Components

Long-Term General Local Bend Low-Flow Half Bedform
HSE;',[?O'?]S Scour Scour Scour Scour Incisement Height Total(ﬂs)cour
(ft) (ft) (ft) (ft) (ft) (ft)
290504 3.0 2.7 2.0 0.0 2.0 1.9 115
290198 3.0 34 2.0 0.0 2.0 2.0 12.5
289893 3.0 2.8 2.0 0.0 2.0 2.0 11.8
Table 5-4: Calculated Toe Elevations for Soil Cement Bank Protection
Maxwrr;:\zr(ti(gannel Toe-Down® Design Toe
HEC-RAS Section . (Appendix D) Elevation
(Appendix B) (ft) (ft)
(ft)
290504 1384.0 11.5 1372.5
290198 1382.0 12,5 1369.5
289893 1379.0 11.8 1367.2
Notes:

(1) Minimum Channel Invert is from the pre-project condition HEC-RAS model, which is included in Appendix E.
(2) Toe-Down calculations are included in Appendix D.
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5.3 Summary of Top and Toe Bank Elevations

The values obtained from the freeboard analysis and the total scour calculations were used to design the
top and toe elevations of the proposed soil cement bank protection. Table 5-5 below summarizes the

calculated top and toe elevations for each HEC-RAS section that intersects the proposed bank.

Table 5-5: Proposed Top and Toe Elevations for Soil Cement Bank Protection

Design Toe Design Top Prg[;(r)]sked
HEC-RAS Section Bank Station Elevation Elevation .
Height

(ft) (ft) ()

End Bank Protection 25+37.37 1373.8 1396.4 22.6
290504 23+63.24 1372.5 1391.7 19.2
290198 19+96.58 1369.5 1388.9 194
289893 16+16.53 1367.2 1385.6 18.3

Begin Bank Protection 10+00.00 1366.5 1390.2 23.7

The profiles for the bank top and toe are shown on Figure 5-3. Locations of grade breaks were selected to

ensure the top of bank met or exceeded the freeboard requirements.
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6 Soil Cement Bank Protection

6.1 Bank Protection Project Description

The proposed bank protection will consist of conventional soil cement bank protection to provide the
appropriate level of freeboard and scour protection for all storm events up to the 100yr storm (Qio00). The
following criteria was considered when designing the bank protection:

1. Flood control stability;

Durability of bank protection;

Safety concerns regarding access to and from the channel;
Bank protection maintenance;

Environmental compatibility with the native area and aesthetics;

Constructability; and

N o oo s wN

Cost of construction.

The purpose of the proposed bank protection is to provide erosion and flood control protection. The soil
cement bank protection will be completely buried with soil backfill sloped at 3H:1V over the soil cement
face. The excavation required to construct the bank protection will be backfilled and returned to existing
grade or slightly lower to facilitate vegetation regrowth. 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, at a 1.5H: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. Analysis of site soils will be performed to determine if they are suitable
for use in soil cement. If unsuitable, off-site soils will be used.

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 rip-rap bank
protection (exposed conditions), some soil cement areas will be exposed.

6.2 Soil Cement Bank Protection Design Elements

This section describes design elements related to the proposed soil cement bank protection system along
SCR associated with the development project. The proposed improvements along SCR consist of a total
of approximately 1,500 lineal feet (LF) of bank protection.

6.2.1 Soil Cement Connections

At the upstream end of the project, the Via Princessa Park bank soil cement will tie into the existing bank
protection adjacent to Cordova Estates, between HEC-RAS River Stations 290724 and 290504. On the
downstream end, the proposed bank soil cement protection will tie into the Honby Channel culvert outlet
(Between HEC-RAS River Station 289893 and 289667).

As part of the proposed project improvements, the Honby Channel will be extended and grouted/loose rock
will line portions of the bank and channel invert, in order to protect against scour. The proposed soil cement
bank protection will be designed to tie-in to the proposed bank lining at Honby Channel.

6.2.2 Storm Drain Penetrations

There will not be any storm drains penetrations through the soil cement bank protection.

Via Princessa Park — Soil Cement Bank Protection 6-1 —
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6.2.4 Maintenance Access Road

The bank protection incorporates a 20-foot wide multi-purpose trail/access road that follows the alignment
of the bank protection. The maintenance road is located directly above the uppermost layer of soil cement.
Runoff from the maintenance road will be directed towards the proposed development and will be treated
prior to being discharged to the storm drain system.

6.2.5 Horizontal and Vertical Scour Gauges

In order to measure abrasion of the soil cement, several scour gauges will be incorporated into the bank
protection system. There are two ways that scour gauges are installed, either they are core drilled
horizontally into the soil cement banks after completion of the project or installed concurrently during soil
cement construction. If scour gauges are core drilled, they will be filled in with grout to secure scour gauge
inside soil cement bank. In addition, vertical scour gauges are also installed adjacent to the toe alignment
along the river bottom. The vertical scour gauges will be used to measure scour or degradation of the river
bottom in the event of any significant storm event.

6.3 Material Suitability

The following soil cement material suitability analysis excerpts were taken from various ACI and PCA
publications referenced in Section 9.

The erosion and overtopping of river banks by floodwaters is a significant flood concern in the southwest.
In order to protect valuable land, bridges, and buildings from such erosion, many communities have found
that stabilized soil, in the form of soil cement, meets the criteria of cost-effectiveness, performance,
functional life, and aesthetics.

The American Concrete Institute (ACI 116R) defines soil cement as “a mixture of soil and measured
amounts of Portland Cement and water compacted to a high density.” Soil cement can be further defined
as a material produced by blending, compacting, and curing a mixture of soil/aggregate, Portland Cement,
possibly admixtures including pozzolans, and water, to form a hardened material with specific engineering
properties. The soil/aggregate particles are bonded by cement paste, but unlike concrete, the individual
particle is not completely coated with cement paste.

A wide variety of soils can be used to make durable soil cement. In fact, most soils in Southern California
are suitable for use with soil cement. Ideally, sand to silty sand with the highest dry unit weight possible
should be used to make soil cement, as this material is more likely to be well graded. For maximum
economy and most efficient construction, the Portland Cement Association (PCA) recommends the
following soil gradation:

Sieve Size % Passing
3/4” 80% - 100%
#4 60% - 90%
#40 30% - 50%
#200 5% - 25%

The Plasticity Index (PI) of the fines should not exceed 8.

The following is the soil classification, cement content for the borrow area/earthwork and groundwater levels
as stated in the geotechnical report dated March 30, 2022, prepared by R.T. Frankian & Associates (full
geotechnical report included in Appendix F):

6.3.1 Soil Classification

The ideal material calls for a well-graded sand with some gravels and fine sands, and no or minimal clays.
The geotechnical investigation identified the upper surficial soils at the site as having silty sands and sandy
silts that were relatively moist and moderately dense. Beneath the surficial layer were alternating layers of
clean sands and silty sands that were found to be dense. Most of the native on-site soils are expected to
be suitable as aggregate for the soil cement mix.
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6.3.3 Cement Content

An efficient mix utilizes the minimum cement content necessary to reach the specified design strengths.
Based on strength and durability relationships developed by the Portland Cement Association, the minimum
requirement for compressive strength at 7-day is 750 psi. A cement content of 8% to 10%, by weight, is
anticipated based on several projects within the vicinity. The final cement content will be based on testing
results from the actual base material stockpile.

6.3.4 Aggregate Location

It is assumed that on-site soils will be suitable for soil cement production, but future geotechnical
investigations will be conducted to confirm this. Based on a myriad of tests performed by PCA, the ideal
base material for soil cement, in general, is well-graded sand with some gravel and some fines. The soils
that are extracted from the trench excavations typically are well graded sands and therefore used for the
soil cement mix.

6.3.5 Groundwater Levels

No groundwater was encountered during Frankian’s geotechnical investigations; however, the presence or
absence of groundwater should be verified prior to the start of construction. Any dewatering activities (if
necessary) that take place during construction will be limited to the area from the soil cement grading
daylight line to a maximum of 15 feet towards the River. The contractor may request in writing an extension
of the area for dewatering, except that in no case shall any dewatering or construction activities take place
within the United States Army Corps of Engineers (ACOE) or California Department of Fish and Wildlife
(CDFW) resource area without prior authorization.

Any groundwater data should not be assumed to be accurate during the period of construction. The
contractor is responsible for obtaining and reviewing copies of the project geotechnical report and should
independently determine groundwater levels and appropriate dewatering efforts necessary to prepare
excavation for soil cement construction.
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7 Conclusion

The purpose of this report is to present the results of the hydraulic analysis in order to provide design
guidelines for the proposed bank protection measures and to evaluate potential changes to water surface
elevations or extents of flooding caused by the Via Princessa Park and soil cement bank protection project.
The results of the 100-yr floodplain analysis indicate that the project will have minimal impacts to the 100-
yr water surface elevations and flooding extents; therefore, a map revision will not be needed for the project.
Additionally, the results indicate that the proposed bank protection will protect the site from the 100-yr storm,
both from inundation and scour.
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FLOOD INSURANCE STUDY REPORT
LOS ANGELES COUNTY, CALIFORNIA

SECTION 1.0 — INTRODUCTION

1.1

The National Flood Insurance Program

The National Flood Insurance Program (NFIP) is a voluntary Federal program that enables
property owners in participating communities to purchase insurance protection against losses
from flooding. This insurance is designed to provide an insurance alternative to disaster
assistance to meet the escalating costs of repairing damage to buildings and their contents caused
by floods.

For decades, the national response to flood disasters was generally limited to constructing flood-
control works such as dams, levees, sea-walls, and the like, and providing disaster relief to flood
victims. This approach did not reduce losses nor did it discourage unwise development. In some
instances, it may have actually encouraged additional development. To compound the problem,
the public generally could not buy flood coverage from insurance companies, and building
techniques to reduce flood damage were often overlooked.

In the face of mounting flood losses and escalating costs of disaster relief to the general
taxpayers, the U.S. Congress created the NFIP. The intent was to reduce future flood damage
through community floodplain management ordinances, and provide protection for property
owners against potential losses through an insurance mechanism that requires a premium to be
paid for the protection.

The U.S. Congress established the NFIP on August 1, 1968, with the passage of the National
Flood Insurance Act of 1968. The NFIP was broadened and modified with the passage of the
Flood Disaster Protection Act of 1973 and other legislative measures. It was further modified by
the National Flood Insurance Reform Act of 1994 and the Flood Insurance Reform Act of 2004.
The NFIP is administered by the Federal Emergency Management Agency (FEMA), which is a
component of the Department of Homeland Security (DHS).

Participation in the NFIP is based on an agreement between local communities and the Federal
Government. If a community adopts and enforces floodplain management regulations to reduce
future flood risks to new construction and substantially improved structures in Special Flood
Hazard Areas (SFHAS), the Federal Government will make flood insurance available within the
community as a financial protection against flood losses. The community’s floodplain
management regulations must meet or exceed criteria established in accordance with Title 44
Code of Federal Regulations (CFR) Part 60.3, Criteria for land Management and Use.

SFHAs are delineated on the community’s Flood Insurance Rate Maps (FIRMs). Under the NFIP,
buildings that were built before the flood hazard was identified on the community’s FIRMs are
generally referred to as “Pre-FIRM” buildings. When the NFIP was created, the U.S. Congress
recognized that insurance for Pre-FIRM buildings would be prohibitively expensive if the
premiums were not subsidized by the Federal Government. Congress also recognized that most of
these floodprone buildings were built by individuals who did not have sufficient knowledge of the
flood hazard to make informed decisions. The NFIP requires that full actuarial rates reflecting the
complete flood risk be charged on all buildings constructed or substantially improved on or after



Table 1: Listing of NFIP Jurisdictions, continued

Community

CID

HUC-8
Sub-Basin(s)

Located on FIRM Panel(s)

If Not Included,
Location of Flood
Hazard Data

Pomona, City of?

060149

18070106
18070203

06037C1725F
06037C1750F

Rancho Palos
Verdes, City of?

060464

18070104
18070106

06037C1917H
06037C1918H
06037C1919H
06037C1940F
06037C1943G
06037C2006G
06037C2007G
06037C2026G
06037C2027G
06037C2031G

Redondo Beach, City of

060150

18070104
18070106

06037C1769G,
06037C1790F,
06037C1907G,
06037C1909G,
06037C1928F,
06037C1930F

Rolling Hills, City oft

060151

18070104
18070106

06037C1940F
06037C2026G
06037C2027G

Rolling Hills
Estates, City of!

065054

18070104
18070106

06037C1919H
06037C1940F

Rosemead, City of?

060153

18070105

06037C1665F
06037C1675F2

San Dimas, City of

060154

18070106

06037C1440F
06037C1445F
06037C1725F

San Fernando, City of!

060628

18070105

06037C1075G

San Gabriel, City of?

065055

18070105

06037C1675F2

San Marino, City of?

065057

18070105

06037C1375F
06037C1400F
06037C1635F2
06037C1675F2

Santa Clarita, City of

060729

18070102
18070105

06037C0805G
06037C0810G
06037C0815G
06037C0816G
06037C0817G
06037C0818G
06037C0819G
06037C0830G
06037C0835G
06037C0840G
06037C0845G
06037C1030F
06037C1031G
06037C1032G
06037C1034F
06037C1051G
06037C1075G
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Table 2: Flooding Sources Included in this FIS Report, continued

Area (mi?) Zone
HUC-8 Length (mi) | (estuaries shown
Downstream Sub- (streams or or Floodway on Date of
Flooding Source Community Limit Upstream Limit | Basin(s) coastlines) ponding) (YIN) FIRM Analysis
Approximately
. - Confluence 2000 feet
San Martinez Chiquito Los Angeles County | with Santa upstream of 18070102 4.0 — N AE 2015
Canyon . .
Clara River San Martinez
Road
: Confluence 1.8 miles
San Martinez Grande Los Angeles County | with Santa above State | 18070102 2.0 — N AE | 2015
Canyon Creek .
Clara River Route 126
San Pedro Bay City of Long Beach — — 18070104 1.0 — N AE 1991
0.4 miles
Confluence
Los Angeles County, . upstream of AE,
Sand Canyon Creek City of Santa Clarita \é:v:g: aSg?\}gr Coyote 18070102 4.2 — N AO 2010
Canyon Creek
At Los Approximately
Angeles— 1.4 miles
Santa Clara River Los Angeles County, | ooy a upstream of 18070102 22.8 — Y AE 2015
City of Santa Clarita .
County Lang Station
Boundary Road
Approximately | 0.3 miles
12 miles upstream of
Santa Clara River Los Angeles County | upstream of confluence of 18070102 7.5 — Y A, AE 2015
Lang Station Soledad
Road Canyon Creek
Approximately
1700 f
Santa Clara River C_onfluence upgt?e:\ﬁwt of
Los Angeles County | with Santa 18070102 0.3 — N AE 2015
Overflow . the confluence
Clara River
of Santa Clara
River
Santa Maria Canyon Los Angeles County | — — 18070104 0.7 — N A, AE 1979
Santa Susana Creek City of Los Angeles — — 18070105 2.9 — N AE 1979
Santa Susana Pass Wash | City of Los Angeles | — — 18070105 0.9 — N A, AE 1979
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Table 3: Flood Zone Designations by Community, continued
Community Flood Zone(s)
Redondo Beach, City of AE, VE, X
Rolling Hills, City of D, X
Rolling Hills Estates, City of X
Rosemead, City of D, X
San Dimas, City of AE, D, X
San Fernando, City of X
San Gabriel, City of X
San Marino, City of X
Santa Clarita, City of A, AE, AH, AO, D, X
Santa Fe Springs, City of AE, AH, X
Santa Monica, City of AE, D, VE, X
Sierra Madre, City of D, X
Signal Hill, City of X
South El Monte, City of X
South Gate, City of A, X
South Pasadena, City of X
Temple City, City of X
Torrance, City of A, AE, AH, V, VE, X
Vernon, City of X
Walnut, City of D, X
West Covina, City of A D, X
West Hollywood, City of X
Westlake Village, City of A, AE, X
Whittier, City of A, AE, AO, D, X

3.2 Coastal Barrier Resources System
This section is not applicable to this Flood Risk Project.
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Table 9 : Levees

Covered
Under
Flooding Levee Levee USACE Levee PL84-99 FIRM
Community Source Location Owner Levee ID Program? Panel(s)
: Los Angeles USACE, LA
Bell, City of River Left Bank District Yes 1901057931 Yes 06037C1810F
Bell, City of Los Angeles Right USACE, LA Yes 1901057921 Yes 06037C1810F
River Bank District
Bell Gardens, City of | Ri© Hondo Right County of Los Yes 1901057060 Yes 06037C1664F
Channel Bank Angeles
Carson, City of Compton Creek | Left Bank Cox?]tge?éé_os Yes 1901057139 Yes 06037C1815F
Carson, City of Compton Creek Right County of Los Yes 1901057158 Yes 06037C1815F
Bank Angeles
Carson, City of Dominguez Left Bank | COUnt of Los Yes 1901057016 No 06037C1935F
Channel Angeles
Carson, City of Dominguez Right County of Los Yes 1901057114 No 06037C1935F
Channel Bank Angeles
Carson, City of Dominguez Left Bank | COUNW of Los Yes 1901057202 No 06037C1935F
Channel Angeles
. Dominguez Right County of Los
Carson, City of Channel Bank Angeles Yes 1901057132 No 06037C1935F
Long Beach, City of | LOS Angeles Right County of Los Yes 1901057176 Yes 06037C1962F
River Bank Angeles
Los Angeles County, | Violin : 06037C0575F
X Right County of Los
Unincorporated Canyon Yes 1904057151 No 06037C0600G
Areas Creek Bank Angeles 06037C0805G
Montebello, City of | Rio Hondo Right County of Los Yes 1901057052 Yes 06037C1664F
Channel Bank Angeles
. . Bougquet County of Los 06037C0810G
Santa Clarita, City of Canyon Creek Left Bank Angeles Yes 1901057140 No 06037C0817G
. : Bougquet Right County of Los 06037C0810G
Santa Clarita, City of Canyon Creek Bank Angeles Yes 1905057909 No 06037C0817G
, ) Santa Clara County of Los
Santa Clarita, City of River Left Bank Angeles Yes 1901057092 No 06037C0818G
Santa Clarita, City of | Santa Clara Right County of Los Yes 1901057115 No 06037C0840G
River Bank Angeles
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Table 9: Levees , continued

Covered
Under
Flooding Levee Levee USACE Levee PL84-99 FIRM
Community Source Location Owner Levee ID Program? Panel(s)
Santa Clarita, City of | Santa Clara LeftBank | County ofLos Yes 1905081017 No 06037C0816G
River Angeles
Santa Clarita, City of | S2Nta Clara Right County of Los Yes 1901057135 No 06037C0840G
River Bank Angeles
. : Santa Clara Right County of Los
Santa Clarita, City of River Bank Angeles Yes 1905057199 No 06037C0818G
Santa Clarita, City of gfg]etf Clara gg‘; Coxrgge?éé‘os Yes 1901057906 No 06037C0840G
San
) _ Francisquito Right County of Los
Santa Clarita, City of | canyon Bank Angeles Yes 1905057008 No 06037C0815G
Creek
. Los Angeles County of Los
South Gate, City of : Left Bank Yes 1901057053 Yes 06037C1815F
River Angeles
South Gate, City of | LOS Angeles Right County of Los Yes 1901057054 Yes 06037C1815F
River Bank Angeles
South Gate, City of ;?\fefnge'es Left Bank USDAi;:trEiét"A Yes 1901057064 Yes 06037C1810F
Long Beach, City of | Coyote Creek EE:I;[ USS;E étLA Yes 1901057050 Yes 06037C1990F
; . Santa Clara Right USACE, LA
Santa Clarita, City of River Bank District No 1901057908 Unknown 06037C0840G
Long Beach, City of | San Gabriel Right USSCE LA Yes 1901057051 Yes 06037C1990F
s Bouquet Right USACE, LA 06037C0810G
Santa Clarita, City of Canyon Creek Bank District No 1901057909 Unknown 06037G0817G
Santa Clarita, City of | S2Nta Clara Left Bank USACE, LA No 1901057183 No 06037C0840G
River District
Santa Clarita, City of | >2Nta Clara Left Bank USACE, LA No 1901057911 Unknown | 06037C0840G
River District
South Fork
Santa Clarita, City of | Santa Clara Left Bank Ustfi‘sctﬁét"p‘ No 1901058269 No 06037C0818G
River
South Fork
Santa Clarita, City of | Santa Clara Left Bank USDAi;rEi&LA No 1905057092 No 06037C0818G
River
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FLOOD INSURANCGE STUDY

VOLUME 2 OF 9

LOS ANGELES

COUNTY,

CALIFORNIA

AND INCORPORATED AREAS

v

COMMUNITY NAME NUMBER COMMUNITY NAME NUMBER
AGOURA HILLS, CITY OF 065072 COMMERCE, CITY OF 060110
ALHAMBRA, CITY OF* 060095 COMPTON, CITY OF 060111
ARCADIA, CITY OF* 065014 COVINA, CITY OF* 065024
ARTESIA, CITY OF* 060097 CUDAHY, CITY OF 060657
AVALON, CITY OF 060098 CULVER CITY, CITY OF 060114
AZUSA, CITY OF 065015 DIAMOND BAR, CITY OF 060741
BALDWIN PARK, CITY OF* 060100 DOWNEY, CITY OF 060645
BELL, CITY OF* 060101 DUARTE, CITY OF* 065026
BELL GARDENS, CITY OF 060656 EL MONTE, CITY OF* 060658
BELLFLOWER, CITY OF 060102 EL SEGUNDO, CITY OF 060118
BEVERLY HILLS, CITY OF* 060655 GARDENA, CITY OF 060119
BRADBURY, CITY OF* 065017 GLENDALE, CITY OF 065030
BURBANK, CITY OF 065018 GLENDORA, CITY OF* 065031
CALABASAS, CITY OF 060749 HAWAIIAN GARDENS, CITY OF* 065032
CARSON, CITY OF 060107 HAWTHORNE, CITY OF* 060123
CERRITOS, CITY OF 060108 HERMOSA BEACH, CITY OF 060124
CLAREMONT, CITY OF* 060109 HIDDEN HILLS, CITY OF 060125

*No Special Flood Hazard Areas Identified

REVISED: June 2, 2021

FEMA

FLOOD INSURANCE STUDY NUMBER

06037CV002F
Version Number 2.3.3.2




COMMUNITY NAME NUMBER COMMUNITY NAME NUMBER

HUNTINGTON PARK, CITY OF* 060126 PICO RIVERA, CITY OF 060148
INDUSTRY, CITY OF* 065035 POMONA, CITY OF* 060149
INGLEWOOD, CITY OF* 065036 RANCHO PALOS VERDES, CITY OF 060464
IRWINDALE, CITY OF* 060129 REDONDO BEACH, CITY OF 060150
LA CANADA FLINTRIDGE, CITY OF* 060669 ROLLING HILLS, CITY OF* 060151
LA HABRA HEIGHTS, CITY OF* 060701 ROLLING HILLS ESTATES, CITY OF* 065054
LA MIRADA, CITY OF 060131 ROSEMEAD, CITY OF* 060153
LA PUENTE?*, CITY OF 065039 SAN DIMAS, CITY OF 060154
LA VERNE, CITY OF 060133 SAN FERNANDO, CITY OF 060628
LAKEWOOD, CITY OF 060130 SAN GABRIEL, CITY OF* 065055
LANCASTER, CITY OF 060672 SAN MARINO, CITY OF* 065057
LAWNDALE, CITY OF* 060134 SANTA CLARITA, CITY OF 060729
LOMITA, CITY OF* 060135 SANTA FE SPRINGS, CITY OF 060158
LONG BEACH, CITY OF 060136 SANTA MONICA, CITY OF 060159
LOS ANGELES, CITY OF 060137 SIERRA MADRE, CITY OF* 065059
IL_J(IEIISN,?I,\(I)GRIIEDIEESAC}I'(EBI\]ALYEAS 065043 SIGNAL HILL, CITY OF* 060161
LYNWOOD, CITY OF 060635 SOUTH EL MONTE, CITY OF* 060162
MALIBU, CITY OF 060745 SOUTH GATE, CITY OF 060163
MANHATTAN BEACH, CITY OF 060138 SOUTH PASADENA, CITY OF* 065061
MAYWOOD, CITY OF* 060651 TEMPLE CITY, CITY OF* 060653
MONROVIA, CITY OF* 065046 TORRANCE, CITY OF 060165
MONTEBELLO, CITY OF 060141 VERNON, CITY OF* 060166
MONTEREY PARK, CITY OF* 065047 WALNUT, CITY OF* 065069
NORWALK, CITY OF 060652 WEST COVINA, CITY OF 060666
PALMDALE, CITY OF 060144 WEST HOLLYWOOD, CITY OF* 060720
PALOS VERDES ESTATES, CITY OF 060145 WESTLAKE VILLAGE, CITY OF 060744
PARAMOUNT, CITY OF 065049 WHITTIER, CITY OF 060169
PASADENA, CITY OF* 065050

*No Special Flood Hazard Areas Identified

REVISED: June 2, 2021

FLOOD INSURANCE STUDY NUMBER

06037CV002F
Version Number 2.3.3.2




Table 10: Summary of Discharges, continued

Flooding Source

Location

Drainage Area
(Square Miles)

Peak Discharge (cfs)

10%
Annual
Chance

4%
Annual
Chance

2%
Annual
Chance

1%
Annual
Chance
Existing

1%
Annual
Chance
Future

0.2%
Annual
Chance

Santa Clara River

Approximately 8,000
feet upstream of
confluence of Castaic
Creek

418

13,250

35,860

50,270

78,040

Santa Clara River

Approximately 650 feet
downstream of The
Old Road

412

13,120

35,690

49,990

77,430

Santa Clara River

Upstream of
confluence of San
Francisquito Canyon
Creek

357

9,790

28,790

41,560

65,810

Santa Clara River

Upstream of
confluence of South
Fork Santa Clara River

312

7,460

23,120

33,890

53,570

Santa Clara River

Upstream of
confluence of Bouquet

Canvon Creek

Santa Clara River

239

5,400

17,620

26,210

41,080

Approximately 4,600
feet downstream of
Soledad Canyon Road

233

5,290

17,390

25,910

40,550

Santa Clara River

Upstream of
confluence of Mint
Canyon Creek

195

4,140

14,320

21,690

33,990

Santa Clara River

At Sand Canyon Road

179

3,840

12,810

19,500

30,490

Santa Clara River

Approximately 4,800
feet downstream of
Lang Station Road

171

3,770

12,370

18,730

29,130

Santa Clara River

Approximately 1,600
feet upstream of
Bootlegger Canyon

85.0

2,260

6,450

9,600

14,690

Santa Clara River

Approximately 500
feet upstream of
confluence of Arraste

76.3

1,550

4,780

7,440

11,760
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Table 13: Summary of Hydrologic and Hydraulic Analyses, continued

Study Limits Study Limits Hydrologic Hydraulic Date Flood
Downstream Upstream Model or Model or Analyses Zone
Flooding Source Limit Limit Method Used | Method Used | Complete on Special Considerations
Approximately HL;jr(I)EI(F))gc
San Martinez Cpnfluence 2000 feet Simulation HEC-RAS
S with Santa upstream of 7/21/2015 AE
Chiquito Canyon . : Program — 4.1
Clara River San Martinez
Road FORTRAN
(HSPF)
US EPA
San Martinez Confluence 1.8 miles gﬁ;?;?gg HEC-RAS
Grande Canyon with Santa above State 7/21/2015 AE
Creek Clara River Route 126 Program — 4.1
FORTRAN
(HSPF)
Regional
San Pedro Bay — — Regression HEC-2 — AE
Equations
0.4 miles
Confluence upstream of HEC-RAS
Sand Canyon Creek | with Santa Coyote HEC-1 41 02/01/2010 AE
Clara River Canyon ’
Creek
At Los Approximately
Angeles— 1.4 miles
Santa Clara River Ventura upstream of HEC-1 HE%—F;AS 7/21/2015 FIAE il
: . oodway
County Lang Station
Boundary Road
Approximately
12 miles Confluence of
Santa Clara River upstream of Aliso Canyon HEC-1 HEC-RAS 03/13/2014 AE w/
4.1 Floodway

Lang Station
Road

Creek
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Table 14: Roughness Coefficients, contin_ued

Flooding Source Channel “n” Overbank “n”
North Overflow 0.014-0.050 0.014-0.050
Oak Springs Canyon 0.040 0.040-0.070
Oak Springs Canyon Overflow 0.070 0.070
Old Topanga Canyon 0.030 0.050
Quertlow Area of Lockheed Drain 0.030-0.040 0.030-0.040
Quertlow Area of Lockheed 0.014-0.050 0.014-0.050
Palo Comando Creek 0.030 0.050
Pico Canyon 0.015-0.040 0.040-0.130
Placerita Creek 0.020-0.040 0.040-0.130
Placerita Creek Overflow 0.130 0.050-0.130
Plum Canyon 0.015 0.016-0.030
Potrero Canyon 0.040-0.060 0.040-0.060
Potrero Canyon Overflow 0.060 0.060
Quigley Canyon Creek 0.035-0.060 0.048-0.063
Railroad Canyon 0.035-0.045 0.100
Railroad Canyon Left Overbank 0.028-0.032 0.100
Ramirez Canyon 0.030 0.050
Rio Hondo Left Overbank Path 3 0.050-0.150 0.050-0.150
Rio Hondo Left Overbank Path 5 0.050-0.150 0.050-0.150
Rio Hondo Left Overbank Path 6 0.050-0.150 0.050-0.150
Rustic Canyon 0.035-0.065 0.030-0.065
San Francisquito Canyon Creek 0.038 0.042
San Martinez Chiquito Canyon 0.016-0.040 0.050-0.100
San Martinez Grande Canyon
Creek 0.040-0.070 0.040-0.070
Sand Canyon Creek 0.020-0.130 0.050-0.130
Santa Clara River 0.032-0.040 0.010-0.100
Santa Clara River Overflow 0.032 0.036
Santa Maria Canyon 0.030 0.050
Soledad Canyon 0.015-0.040 0.050-0.070
South Fork Santa Clara River 0.020-0.050 0.05-0.100
South Fork Santa Clara River 0.020-0.050 0.05-0.100

Tributary
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Table 19: Results of Alluvial Fan Analyses

Flooding Source

Location
From (apex)

Location
To (toe)

1% Annual Chance
Peak Flow at Fan
Apex (cfs)

Flood Zones
and Depths (ft)

Minimum
Velocity (fps)

Maximum
Velocity (fps)

Agua Dulce Canyon

Creek ’ ’ AC T, A ’ ’
Amargosa Creek * * AO T * *
Anaverde Creek * * AO T * *
Big Tujunga Wash * * AO 3, A * *
Boquet Canyon Creek * * AO1-3’ * *
Browns Creek * * AO 2 * *
Coyote Canyon Creek * * AO 1, A * *
Deer Canyon * * AO % * *
Dry Canyon Creek * * AO 2’ * *
Escondido Canyon * * AO 1-2’, A * *
Gorman Canyon Creek * * AO 1’ A * *
Haskell Canyon * * AO 2-3’ * *
Little Tujunga Wash * * AO 2, A * *
New Hall Creek * * AO T * *
Oak Springs Canyon * * AO 1-2', A * *
Pacoima Wash * * AO 3, A * *
Railroad Canyon * * AO 1", A * *
Ritter Ridge * * AO T * *
Sand Canyon Creek * * AO T * *
Santa Clara River * * AO 1-3, A * *
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COMMUNITY NAME NUMBER COMMUNITY NAME NUMBER
AGOURA HILLS, CITY OF 065072 COMMERCE, CITY OF 060110
ALHAMBRA, CITY OF* 060095 COMPTON, CITY OF 060111
ARCADIA, CITY OF* 065014 COVINA, CITY OF* 065024
ARTESIA, CITY OF* 060097 CUDARY, CITY OF 060657
AVALON, CITY OF 060098 CULVER CITY, CITY OF 060114
AZUSA, CITY OF 065015 DIAMOND BAR, CITY OF 060741
BALDWIN PARK, CITY OF* 060100 DOWNEY, CITY OF 060645
BELL, CITY OF* 060101 DUARTE, CITY OF* 065026
BELL GARDENS, CITY OF 060656 EL MONTE, CITY OF* 060658
BELLFLOWER, CITY OF 060102 EL SEGUNDO, CITY OF 060118
BEVERLY HILLS, CITY OF* 060655 GARDENA, CITY OF 060119
BRADBURY, CITY OF* 065017 GLENDALE, CITY OF 065030
BURBANK, CITY OF 065018 GLENDORA, CITY OF* 065031
CALABASAS, CITY OF 060749 HAWAIIAN GARDENS, CITY OF* 065032
CARSON, CITY OF 060107 HAWTHORNE, CITY OF* 060123
CERRITOS, CITY OF 060108 HERMOSA BEACH, CITY OF 060124
CLAREMONT, CITY OF* 060109 HIDDEN HILLS, CITY OF 060125

*No Special Flood Hazard Areas Identified
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COMMUNITY NAME
HUNTINGTON PARK, CITY OF*
INDUSTRY, CITY OF*
INGLEWOOD, CITY OF*
IRWINDALE, CITY OF*

LA CANADA FLINTRIDGE, CITY OF*
LA HABRA HEIGHTS, CITY OF*
LA MIRADA, CITY OF

LA PUENTE?*, CITY OF

LA VERNE, CITY OF
LAKEWOOD, CITY OF
LANCASTER, CITY OF
LAWNDALE, CITY OF*
LOMITA, CITY OF*

LONG BEACH, CITY OF

LOS ANGELES, CITY OF

LOS ANGELES COUNTY
UNINCORPORATED AREAS

LYNWOOD, CITY OF

MALIBU, CITY OF
MANHATTAN BEACH, CITY OF
MAYWOOD, CITY OF*
MONROVIA, CITY OF*
MONTEBELLO, CITY OF
MONTEREY PARK, CITY OF*
NORWALK, CITY OF
PALMDALE, CITY OF

PALOS VERDES ESTATES, CITY OF
PARAMOUNT, CITY OF
PASADENA, CITY OF*

*No Special Flood Hazard Areas ldentified

REVISED: June 2, 2021

NUMBER

060126
065035
065036
060129
060669
060701

060131

065039
060133
060130
060672
060134

060135
060136
060137

065043

060635
060745
060138
060651

065046
060141
065047
060652

060144
060145
065049
065050

FLOOD INSURANCE STUDY NUMBER

06037CVO003F
Version Number 2.3.3.2

COMMUNITY NAME

PICO RIVERA, CITY OF

POMONA, CITY OF*

RANCHO PALOS VERDES, CITY OF
REDONDO BEACH, CITY OF
ROLLING HILLS, CITY OF*
ROLLING HILLS ESTATES, CITY OF*
ROSEMEAD, CITY OF*

SAN DIMAS, CITY OF

SAN FERNANDO, CITY OF

SAN GABRIEL, CITY OF*

SAN MARINO, CITY OF*

SANTA CLARITA, CITY OF

SANTA FE SPRINGS, CITY OF
SANTA MONICA, CITY OF

SIERRA MADRE, CITY OF*

SIGNAL HILL, CITY OF*

SOUTH EL MONTE, CITY OF*
SOUTH GATE, CITY OF
SOUTH PASADENA, CITY OF*
TEMPLE CITY, CITY OF*
TORRANCE, CITY OF
VERNON, CITY OF*

WALNUT, CITY OF*

WEST COVINA, CITY OF
WEST HOLLYWOOD, CITY OF*
WESTLAKE VILLAGE, CITY OF
WHITTIER, CITY OF

NUMBER

060148
060149
060464
060150
060151

065054
060153
060154
060628
065055
065057
060729
060158
060159
065059

060161

060162
060163
065061

060653
060165
060166
065069
060666
060720
060744
060169



Table 23: Summary of Topographic Elevation Data used in Mapping

Community

Flooding
Source

Source for Topographic Elevation Data

Description

Scale

Contour
Interval

Citation

Los Angeles
County and

Incorporated
Areas

All studied
streams
within this
FIS report

LiDAR

1:100

2ft

Los Angeles
Region
Imagery
Acquisition
Consortium
(LAR-IAC)

El Segundo, City
of; Hermosa
Beach, City of;
Long Beach, City
of; Los Angeles,
City of; Los
Angeles County,
Unincorporated
Areas; Malibu, City
of; Manhattan
Beach, City of;
Palos Verdes
Estates, City of;
Rancho Palos
Verdes, City of;
Redondo Beach,
City of, Santa
Monica, City of;
Torrance, City of

Pacific Ocean

LIDAR OPC/ USGS

2009-2011 & BATHY

NOAA

N/A

2ft

USGS, 2009-
2011

BFEs shown at cross sections on the FIRM represent

the

1% annual

chance water

surface elevations shown on the Flood Profiles and in the Floodway Data tables in the
FIS Report . Rounded whole -foot elevations may be shown on the FIRM in coastal areas,

areas of ponding, and other areas with static base flood elevations.
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Table 24: Floodway Data, continued

1% ANNUAL CHANCE FLOOD WATER SURFACE

LOCATION FLOODWAY ELEVATION (FEET NAVD88)
SECTION MEAN
CROSS ’ WIDTH WITHOUT WITH
SECTION DISTANCE (FEET) (SC/;\.RFEEAI\ET) (\l_{EII;(_I?/%II'EI'CY:) REGULATORY FLOODWAY FLOODWAY INCREASE

A 207,726 1223 5,733 11.6 833.0 833.0 833.2 0.2
B 209,501 959 6,793 9.8 844.0 844.0 844.0 0.0
C 210,587 1348 7,091 94 848.7 848.7 848.7 0.0
D 212,272 1240 7,166 9.3 857.3 857.3 857.7 0.4
E 213,280 1050 7,642 8.7 864.5 864.5 865.2 0.7
F 214,526 665 5,083 13.1 870.4 870.4 871.0 0.6
G 215,675 671 7,005 9.5 879.5 879.5 879.8 0.3
H 217,269 1097 6,533 10.2 883.9 883.9 884.2 0.3
I 218,493 778 5,349 12.5 889.9 889.9 890.2 0.3
J 220,308 660 4,739 14.1 900.1 900.1 900.1 0.0
K 222,073 813 5,560 12.0 911.3 911.3 911.5 0.2
L 223,286 831 7,473 8.9 916.9 916.9 917.4 0.5
M 224,864 846 6,321 10.5 925.7 925.7 925.7 0.0
N 226,652 497 4,705 14.2 934.6 934.6 934.6 0.0
0] 227,982 696 9,195 7.2 946.5 946.5 946.5 0.0
P 230,167 1206 7,808 8.5 949.3 949.3 949.4 0.1
Q 231,459 677 3,948 12.8 957.2 957.2 957.5 0.3
R 233,694 1080 5,054 10.0 969.3 969.3 970.1 0.8
S 235,405 1011 5,477 9.2 980.6 980.6 980.9 0.3
T 237,277 531 3,893 12.9 990.3 990.3 990.5 0.2
u 238,750 695 4,944 10.2 998.0 998.0 998.1 0.1
\ 240,838 791 5,361 94 1,007.9 1,007.9 1,008.0 0.1
W 243,054 618 4,075 12.3 1,020.7 1,020.7 1,020.9 0.2
X 244918 512 5,206 9.7 1,033.9 1,033.9 1,034.1 0.2
Y 246,184 305 2,893 17.4 1,044.6 1,044.6 1,044.6 0.0
z 247,789 384 4,945 10.1 1,056.4 1,056.4 1,056.4 0.0

1 Feet above mouth at Pacific Ocean

v¢ 319vl

FEDERAL EMERGENCY MANAGEMENT AGENCY

LOS ANGELES COUNTY, CALIFORNIA
AND INCORPORATED AREAS

FLOODWAY DATA

FLOODING SOURCE: SANTA CLARA RIVER

216




Table 24: Floodway Data, continued

1% ANNUAL CHANCE FLOOD WATER SURFACE

LOCATION FLOODWAY ELEVATION (FEET NAVD88)
SECTION MEAN
CROSS ’ WIDTH WITHOUT WITH
SECTION DISTANCE (FEET) (SC/_)\.RFEEAI\ET) (\l_{EII;(_I?/CéII':_I'CY:) REGULATORY FLOODWAY FLOODWAY INCREASE
AA 249,448 326 3,061 16.3 1,066.0 1,066.0 1,066.4 0.4
AB 250,339 361 6,593 7.6 1,078.1 1,078.1 1,078.1 0.0
AC 256,333 984 6,695 7.5 1,081.3 1,081.3 1,081.3 0.0
AD 255,132 785 5,243 7.9 1,096.4 1,096.4 1,096.6 0.2
AE 256,422 721 4,516 9.2 1,105.3 1,105.3 1,105.3 0.0
AF 257,835 1181 6,208 6.7 1,111.9 1,111.9 1,111.9 0.0
AG 259,228 451 2,586 13.1 1,122.8 1,122.8 1,123.0 0.2
AH 260,732 540 2,808 12.1 1,135.4 1,135.4 1,135.4 0.0
Al 262,728 653 2,569 10.2 1,152.0 1,152.0 1,152.0 0.0
AJ 263,987 678 4,649 5.6 1,165.9 1,165.9 1,165.9 0.0
AK 265,479 645 2,413 10.9 1,175.3 1,175.3 1,175.7 0.4
AL 267,152 627 2,651 9.9 1,190.5 1,190.5 1,190.6 0.1
AM 269,009 922 2,779 94 1,205.4 1,205.4 1,205.4 0.0
AN 270,595 809 3,108 8.4 1,220.9 1,220.9 1,220.9 0.0
AO 272,264 787 3,303 7.9 1,233.7 1,233.7 1,234.1 0.4
AP 274,071 1274 3,070 8.5 1,249.0 1,249.0 1,249.1 0.1
AQ 276,329 674 3,322 7.9 1,269.8 1,269.8 1,270.5 0.7
AR 277,377 473 3,050 8.6 1,281.7 1,281.7 1,281.7 0.0
AS 279,107 399 2,332 1.2 1,293.4 1,293.4 1,293.9 0.5
AT 280,495 436 2,341 1.2 1,304.2 1,304.2 1,304.7 0.5
AU 282,032 535 2,718 9.6 1,316.5 1,316.5 1,316.5 0.0
AV 283,613 616 2,357 11.0 1,328.6 1,328.6 1,328.6 0.0
AW 284,515 893 3,031 8.6 1,336.4 1,336.4 1,336.5 0.1
AX 285,935 869 2,893 9.0 1,349.2 1,349.2 1,349.2 0.0
AY 287,582 677 3,451 7.5 1,365.0 1,365.0 1,365.1 0.1
AZ 289,667 522 2,233 11.6 1,382.2 1,382.2 1,383.0 0.8

1 Feet above mouth at Pacific Ocean

v¢ 319vl

FEDERAL EMERGENCY MANAGEMENT AGENCY

LOS ANGELES COUNTY, CALIFORNIA
AND INCORPORATED AREAS

FLOODWAY DATA

FLOODING SOURCE: SANTA CLARA RIVER
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Table 24: Floodway Data, continued

1% ANNUAL CHANCE FLOOD WATER SURFACE

LOCATION FLOODWAY ELEVATION (FEET NAVD88)
SECTION MEAN
CROSS ’ WIDTH WITHOUT WITH
SECTION DISTANCE (FEET) (SC/;\.RFEEAI\ET) (\F/EE('?/%I;-:I-(Y;) REGULATORY FLOODWAY FLOODWAY INCREASE
BA 291,158 615 2,345 11.1 1,396.0 1,396.0 1,396.0 0.0
BB 292,356 459 2,125 12.2 1,407.0 1,407.0 1,407.1 0.1
BC 294,327 464 2,306 1.2 1,425.3 1,425.3 1,425.4 0.1
BD 296,017 541 2,044 10.6 1,439.8 1,439.8 1,439.9 0.1
BE 298,582 592 2,431 8.9 1,465.2 1,465.2 1,465.2 0.0
BF 300,339 832 2,096 10.4 1,484.3 1,484.3 1,484.4 0.1
BG 302,539 728 2,095 10.4 1,506.3 1,506.3 1,506.3 0.0
BH 303,917 375 2,727 8.0 1,518.2 1,518.2 1,518.2 0.0
BI 305,997 363 1,646 11.9 1,536.9 1,536.9 1,536.9 0.0
BJ 307,229 457 1,722 1.3 1,547.8 1,547.8 1,548.0 0.2
BK 308,499 294 1,886 10.3 1,558.3 1,558.3 1,5569.3 1.0
BL 309,701 450 1,568 12.4 1,572.0 1,572.0 1,572.0 0.0
BM 310,789 179 1,907 10.2 1,579.5 1,579.5 1,580.5 1.0
BN 311,968 495 1,286 15.2 1,590.4 1,590.4 1,590.5 0.1
BO 313,366 472 3,691 53 1,598.9 1,598.9 1,599.3 0.4
BP 314,917 345 2,826 6.9 1,604.2 1,604.2 1,605.1 0.9
BQ 316,595 98 1,570 1.9 1,612.9 1,612.9 1,613.6 0.7
BR 317,637 251 1,033 18.1 1,624.9 1,624.9 1,625.0 0.1
BS 318,765 305 2,121 8.8 1,631.6 1,631.6 1,632.5 0.9
BT 320,949 399 2,622 7.1 1,667.5 1,667.5 1,668.2 0.7
BU 322,310 157 1,725 10.9 1,674.1 1,674.1 1,675.0 0.9
BV 323,563 356 1,133 15.1 1,692.1 1,692.1 1,692.1 0.0
BW 324,830 166 1,513 1.3 1,705.8 1,705.8 1,706.0 0.2
BX 325,864 90 1,277 14.7 1,722.8 1,722.8 1,723.0 0.2
BY 327,062 191 995 18.8 1,742.3 1,742.3 1,742.4 0.1
BZ 327,955 1,738 10.8 1,754.5 1,754.5 1,754.7 0.2

1 Feet above mouth at Pacific Ocean

v¢ 319vl

FEDERAL EMERGENCY MANAGEMENT AGENCY

LOS ANGELES COUNTY, CALIFORNIA
AND INCORPORATED AREAS

FLOODWAY DATA

FLOODING SOURCE: SANTA CLARA RIVER
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Table 24: Floodway Data, continued

v¢ 319vl

1% ANNUAL CHANCE FLOOD WATER SURFACE
LOCATION FLOODWAY ELEVATION (FEET NAVD&8)
SECTION MEAN
CROSS WIDTH WITHOUT WITH
DISTANCE! AREA VELOCITY REGULATORY INCREASE
SECTION (FEET) (SQ. FEET) (FEET/SEC) FLOODWAY FLOODWAY
CA 384,541 194 1,137 8.5 2,513.1 2,513.1 2,513.1 0.0
CB 385,337 181 1,067 9.0 2,524.6 2,524.6 2,525.4 0.8
CcC 385,939 140 820 11.7 2,535.8 2,535.8 2,535.8 0.0
CD 386,895 191 938 10.2 2,551.0 2,551.0 2,551.0 0.0
CE 387,619 119 706 13.6 2,561.9 2,561.9 2,561.9 0.0
CF 388,131 162 1,097 6.8 2,572.6 2,572.6 2,573.4 0.8
CG 389,210 172 677 11.0 2,590.3 2,590.3 2,590.3 0.0
CH 389,523 116 592 12.6 2,595.0 2,595.0 2,595.6 0.6
Cl 389,943 141 669 11.1 2,610.1 2,610.1 2,611.0 0.9
CcJ 390,256 138 624 11.9 2,615.3 2,615.3 2,616.0 0.7
CK 390,918 358 1,061 7.0 2,623.3 2,623.3 2,624.3 1.0
CL 392,093 181 699 10.6 2,641.4 2,641.4 2,642.1 0.7
CM 392,901 159 699 10.7 2,652.7 2,652.7 2,653.0 0.3
CN 393,451 347 1,350 5.5 2,662.0 2,662.0 2,662.5 0.5
Cco 393,519 257 809 9.2 2,662.0 2,662.0 2,662.9 0.9
CP 394,929 236 779 9.6 2,680.6 2,680.6 2,681.1 0.5
cQ 395,864 140 633 11.8 2,692.5 2,692.5 2,693.5 1.0
CR 397,082 232 578 9.0 2,709.8 2,709.8 2,710.6 0.8
CS 398,092 331 649 8.0 2,724.2 2,724.2 2,724.7 0.5
CT 399,243 226 584 8.9 2,739.7 2,739.7 2,739.8 0.1
Cu 400,786 365 687 7.6 2,757.4 2,757.4 2,757.4 0.0
Cv 402,290 190 545 9.6 2,776.0 2,776.0 2,776.1 0.1
Cw 403,917 270 606 8.6 2,795.5 2,795.5 2,795.6 0.1
CX 405,540 115 459 11.4 2,813.8 2,813.8 2,813.8 0.0
CY 407,100 155 509 10.2 2,833.0 2,833.0 2,833.0 0.0
1 Feet above mouth at Pacific Ocean
FEDERAL EMERGENCY MANAGEMENT AGENCY FLOODWAY DATA

LOS ANGELES COUNTY, CALIFORNIA

AND INCORPORATED AREAS

FLOODING SOURCE: SANTA CLARA RIVER
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FLOOD INSURANCE STUDY

VOLUME 8 OF 9

LOS ANGELES
COUNTY,
CALIFORNIA

AND INCORPORATED AREAS

COMMUNITY NAME NUMBER COMMUNITY NAME NUMBER
AGOURA HILLS, CITY OF 065072 COMMERCE, CITY OF 060110
ALHAMBRA, CITY OF* 060095 COMPTON, CITY OF 060111
ARCADIA, CITY OF* 065014 COVINA, CITY OF* 065024
ARTESIA, CITY OF* 060097 CUDARY, CITY OF 060657
AVALON, CITY OF 060098 CULVER CITY, CITY OF 060114
AZUSA, CITY OF 065015 DIAMOND BAR, CITY OF 060741
BALDWIN PARK, CITY OF* 060100 DOWNEY, CITY OF 060645
BELL, CITY OF 060101 DUARTE, CITY OF* 065026
BELL GARDENS, CITY OF 060656 EL MONTE, CITY OF* 060658
BELLFLOWER, CITY OF 060102 EL SEGUNDO, CITY OF 060118
BEVERLY HILLS, CITY OF* 060655 GARDENA, CITY OF 060119
BRADBURY, CITY OF* 065017 GLENDALE, CITY OF 065030
BURBANK, CITY OF 065018 GLENDORA, CITY OF* 065031
CALABASAS, CITY OF 060749 HAWAIIAN GARDENS, CITY OF* 065032
CARSON, CITY OF 060107 HAWTHORNE, CITY OF* 060123
CERRITOS, CITY OF 060108 HERMOSA BEACH, CITY OF 060124
CLAREMONT, CITY OF* 060109 HIDDEN HILLS, CITY OF 060125

*No Special Flood Hazard Areas ldentified

REVISED: June 2, 2021

FLOOD INSURANCE STUDY NUMBER

06037CV008F
Version Number 2.3.3.2




COMMUNITY NAME
HUNTINGTON PARK, CITY OF*
INDUSTRY, CITY OF*
INGLEWOOD, CITY OF*
IRWINDALE, CITY OF*

LA CANADA FLINTRIDGE, CITY OF*
LA HABRA HEIGHTS, CITY OF*
LA MIRADA, CITY OF

LA PUENTE*, CITY OF

LA VERNE, CITY OF
LAKEWOOD, CITY OF
LANCASTER, CITY OF
LAWNDALE, CITY OF*
LOMITA, CITY OF*

LONG BEACH, CITY OF

LOS ANGELES, CITY OF

LOS ANGELES COUNTY
UNINCORPORATED AREAS

LYNWOOD, CITY OF

MALIBU, CITY OF
MANHATTAN BEACH, CITY OF
MAYWOOD, CITY OF*
MONROVIA, CITY OF*
MONTEBELLO, CITY OF
MONTEREY PARK, CITY OF*
NORWALK, CITY OF
PALMDALE, CITY OF

PALOS VERDES ESTATES, CITY OF
PARAMOUNT, CITY OF
PASADENA, CITY OF*

*No Special Flood Hazard Areas Identified

REVISED: June 2, 2021

NUMBER
060126
065035
065036
060129
060669
060701
060131
065039
060133
060130
060672
060134
060135
060136
060137

065043

060635
060745
060138
060651
065046
060141
065047
060652

060144
060145
065049
065050

FLOOD INSURANCE STUDY NUMBER

06037CV008F
Version Number 2.3.3.2

COMMUNITY NAME

PICO RIVERA, CITY OF

POMONA, CITY OF*

RANCHO PALOS VERDES, CITY OF
REDONDO BEACH, CITY OF
ROLLING HILLS, CITY OF*
ROLLING HILLS ESTATES, CITY OF*
ROSEMEAD, CITY OF*

SAN DIMAS, CITY OF

SAN FERNANDO, CITY OF

SAN GABRIEL, CITY OF*

SAN MARINO, CITY OF*

SANTA CLARITA, CITY OF

SANTA FE SPRINGS, CITY OF
SANTA MONICA, CITY OF

SIERRA MADRE, CITY OF*

SIGNAL HILL, CITY OF*

SOUTH EL MONTE, CITY OF*
SOUTH GATE, CITY OF
SOUTH PASADENA, CITY OF*
TEMPLE CITY, CITY OF*
TORRANCE, CITY OF
VERNON, CITY OF*

WALNUT, CITY OF*

WEST COVINA, CITY OF
WEST HOLLYWOOD, CITY OF*
WESTLAKE VILLAGE, CITY OF
WHITTIER, CITY OF

NUMBER

060148
060149
060464
060150
060151
065054
060153
060154
060628
065055
065057
060729
060158
060159
065059

060161

060162
060163
065061
060653
060165
060166
065069
060666
060720
060744
060169



ELEVATION IN FEET (NAVD 88)
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ELEVATION IN FEET (NAVD 88)
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ELEVATION IN FEET (NAVD 88)
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ELEVATION IN FEET (NAVD 88)
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ELEVATION IN FEET (NAVD)
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FEMA 5/25/2022
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Elevation (ft)

Elevation (ft)

PACE - VPP Bank Protection
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PACE - VPP Bank Protection Plan: Plan 01_EX_Q100_n=FEMA 5/25/2022
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HEC-RAS Plan: Plan 01

River: Santa Clara R Reach: Workmap11

Profile: 100YR

Reach River Sta Profile Q Total Min Ch EI W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(cfs) (ft) (ft) (ft) (ft) (fuft) (fts) (sq ft) (ft)

Workmap11 298582 BE 100YR 21690.00 1459.01 1465.15 1466.41 0.005694 9.08 2422.86 596.34 0.78
Workmap11 298062 DD 100YR 21690.00 1451.65 1464.26 1460.97 1464.87 0.001285 6.33 3583.86 562.69 0.41
Workmap11 297761 Bridge

Workmap11 297469 DC 100YR 21690.00 1446.37 1455.89 1455.89 1457.95 0.009437 11.51 1890.74 466.71 1.00
Workmap11 297265 DB 100YR 21690.00 1444.21 1452.65 1452.65 1454.74 0.009216 11.60 1888.74 456.81 1.00
Workmap11 296673 100YR 21690.00 1440.93 1446.68 1446.68 1448.66 0.009431 11.30 1942.53 495.96 1.00
Workmap11 296017 BD 100YR 21690.00 1433.35 1439.82 1439.76 1441.58 0.009104 10.65 2047.07 552.60 0.97
Workmap11 295386 DA 100YR 21690.00 1427.63 1433.84 1433.84 1435.64 0.009692 10.76 2020.43 561.28 1.00
Workmap11 294750 100YR 21690.00 1421.94 1428.69 1428.26 1430.28 0.006657 10.13 2152.18 495.27 0.85
Workmap11 294327 BC 100YR 25910.00 1418.00 1425.27 1424.98 1427.28 0.007290 11.38 2305.70 478.78 0.91
Workmap11 293808 CY 100YR 25910.00 1413.24 1423.88 1421.04 1425.02 0.002073 8.57 3094.87 391.67 0.53
Workmap11 293703 Bridge

Workmap11 293598 CX 100YR 25910.00 1412.15 1418.29 1418.29 1420.71 0.008631 12.49 2105.07 442.29 0.99
Workmap11 293071 CW 100YR 25910.00 1406.00 1413.54 1413.54 1415.92 0.008779 12.40 2122.15 453.45 0.99
Workmap11 292356 BB 100YR 25910.00 1400.99 1407.04 1407.04 1409.36 0.009011 12.20 2136.52 469.63 1.00
Workmap11 292030 CV 100YR 25910.00 1398.00 1404.01 1404.01 1406.21 0.009069 11.91 2193.42 501.49 1.00
Workmap11 291595 CU 100YR 25910.00 1394.26 1399.98 1399.91 1401.96 0.008815 11.31 2295.27 552.17 0.97
Workmap11 291158 BA 100YR 25910.00 1390.36 1396.04 1396.04 1397.94 0.009484 11.07 2344.78 614.77 1.00
Workmap11 290724 100YR 25910.00 1386.00 1391.72 1391.63 1393.39 0.008247 10.58 2552.90 694.79 0.93
Workmap11 290504 100YR 25910.00 1384.00 1389.76 1389.76 1391.46 0.008787 10.78 2558.32 865.78 0.96
Workmap11 290198 100YR 25910.00 1382.00 1386.90 1386.86 1388.44 0.008602 10.62 2778.32 869.61 0.95
Workmap11 289893 100YR 25910.00 1379.00 1383.85 1383.85 1385.50 0.008455 11.03 2704.28 863.10 0.95
Workmap11 289667 AZ 100YR 25910.00 1377.00 1381.82 1381.82 1383.46 0.009889 11.09 2620.39 968.22 1.01
Workmap11 289225 100YR 25910.00 1373.00 1379.12 1378.48 1380.33 0.006365 9.26 3074.59 856.96 0.82
Workmap11 289044 CS 100YR 25910.00 1370.61 1379.05 1376.04 1379.52 0.001198 5.49 4724.22 1234.83 0.39
Workmap11 288929 100YR 25910.00 1370.00 1378.32 1376.17 1379.21 0.002473 7.58 3417.16 546.34 0.53
Workmap11 288928 Bridge

Workmap11 288766 100YR 25910.00 1369.00 1375.05 1374.58 1376.73 0.006886 10.38 2496.00 539.30 0.85
Workmap11 288696 CR 100YR 25910.00 1368.17 1374.02 1374.02 1376.08 0.008969 11.61 2310.10 963.04 0.99
Workmap11 288160 CQ 100YR 25910.00 1364.15 1368.54 1368.54 1370.18 0.010116 10.41 2538.11 774.49 1.01
Workmap11 287582 AY 100YR 25910.00 1358.43 1365.00 1363.58 1365.91 0.003186 7.65 3398.05 686.11 0.60
Workmap11 287039 CO 100YR 25910.00 1353.74 1363.24 1360.57 1364.18 0.003030 7.99 3451.73 1143.86 0.53
Workmap11 286876 Bridge

Workmap11 286718 CN 100YR 25910.00 1351.36 1356.88 1356.83 1358.66 0.009707 10.75 2425.65 735.32 1.00
Workmap11 286407 CM 100YR 25910.00 1349.00 1354.10 1354.10 1355.86 0.010099 10.67 2470.15 760.84 1.01
Workmap11 285935 AX 100YR 25910.00 1344.16 1349.22 1348.92 1350.45 0.007457 8.92 2954.09 958.64 0.86
Workmap11 285307 CL 100YR 25910.00 1338.73 1343.32 1343.32 1344.81 0.010925 9.92 2728.16 958.66 1.02
Workmap11 284515 AW 100YR 25910.00 1331.23 1336.42 1335.93 1337.46 0.006384 8.31 3257.07 1064.40 0.80
Workmap11 283613 AV 100YR 25910.00 1323.79 1328.59 1328.59 1330.48 0.009219 11.06 2364.48 620.59 0.99
Workmap11 282827 100YR 25910.00 1316.49 1322.27 1321.36 1323.41 0.004560 8.57 3032.13 713.31 0.71
Workmap11 282470 CK 100YR 25910.00 1313.57 1319.31 1319.13 1321.21 0.008090 11.06 2346.86 579.61 0.94
Workmap11 282032 AU 100YR 26210.00 1309.57 1316.45 1315.66 1317.97 0.006395 10.08 2722.50 542.77 0.77
Workmap11 281614 100YR 26210.00 1306.01 1313.33 1312.82 1314.98 0.007978 10.31 2551.77 553.91 0.84
Workmap11 281025 CI 100YR 26210.00 1301.41 1309.10 1308.36 1310.60 0.006815 9.84 2667.59 543.94 0.78
Workmap11 280495 AT 100YR 26210.00 1297.45 1304.25 1304.25 1306.30 0.009765 11.72 2392.01 589.48 0.93
Workmap11 279819 CH 100YR 26210.00 1291.98 1297.76 1297.59 1299.31 0.009713 10.70 2767.73 746.33 0.91
Workmap11 279255 CG 100YR 26210.00 1287.24 1295.54 1293.50 1296.39 0.002843 8.10 3915.90 652.65 0.54
Workmap11 279107 AS 100YR 26210.00 1285.71 1293.35 1293.35 1295.59 0.007911 12.25 2737.93 903.44 0.87
Workmap11 278930 100YR 26210.00 1283.95 1291.99 1291.99 1294.17 0.007799 12.30 2957.16 853.08 0.87
Workmap11 277980 CE 100YR 26210.00 1277.56 1285.15 1284.60 1286.87 0.006631 11.96 3797.56 1648.69 0.81
Workmap11 277377 AR 100YR 26210.00 1272.99 1281.67 1280.56 1283.43 0.005043 11.42 3316.29 2705.92 0.73
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HEC-RAS Plan: Plan 02

River: Santa Clara R Reach: Workmap11

Profile: 100YR

Reach River Sta Profile Q Total Min Ch EI W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(cfs) (ft) (ft) (ft) (ft) (fuft) (fts) (sq ft) (ft)

Workmap11 298582 BE 100YR 21690.00 1459.01 1465.15 1466.41 0.005694 9.08 2422.86 596.34 0.78
Workmap11 298062 DD 100YR 21690.00 1451.65 1464.26 1460.97 1464.87 0.001285 6.33 3583.86 562.69 0.41
Workmap11 297761 Bridge

Workmap11 297469 DC 100YR 21690.00 1446.37 1455.89 1455.89 1457.95 0.009437 11.51 1890.74 466.71 1.00
Workmap11 297265 DB 100YR 21690.00 1444.21 1452.65 1452.65 1454.74 0.009216 11.60 1888.74 456.81 1.00
Workmap11 296673 100YR 21690.00 1440.93 1446.68 1446.68 1448.66 0.009431 11.30 1942.53 495.96 1.00
Workmap11 296017 BD 100YR 21690.00 1433.35 1439.82 1439.76 1441.58 0.009104 10.65 2047.07 552.60 0.97
Workmap11 295386 DA 100YR 21690.00 1427.63 1433.84 1433.84 1435.64 0.009692 10.76 2020.43 561.28 1.00
Workmap11 294750 100YR 21690.00 1421.94 1428.69 1428.26 1430.28 0.006657 10.13 2152.18 495.27 0.85
Workmap11 294327 BC 100YR 25910.00 1418.00 1425.27 1424.98 1427.28 0.007290 11.38 2305.70 478.78 0.91
Workmap11 293808 CY 100YR 25910.00 1413.24 1423.88 1421.04 1425.02 0.002073 8.57 3094.87 391.67 0.53
Workmap11 293703 Bridge

Workmap11 293598 CX 100YR 25910.00 1412.15 1418.29 1418.29 1420.71 0.008631 12.49 2105.07 442.29 0.99
Workmap11 293071 CW 100YR 25910.00 1406.00 1413.54 1413.54 1415.92 0.008779 12.40 2122.15 453.45 0.99
Workmap11 292356 BB 100YR 25910.00 1400.99 1407.04 1407.04 1409.36 0.009011 12.20 2136.52 469.63 1.00
Workmap11 292030 CV 100YR 25910.00 1398.00 1404.01 1404.01 1406.21 0.009069 11.91 2193.42 501.49 1.00
Workmap11 291595 CU 100YR 25910.00 1394.26 1399.98 1399.91 1401.96 0.008815 11.31 2295.27 552.17 0.97
Workmap11 291158 BA 100YR 25910.00 1390.36 1396.04 1396.04 1397.94 0.009484 11.07 2344.78 614.77 1.00
Workmap11 290724 100YR 25910.00 1386.00 1391.72 1391.63 1393.39 0.008247 10.58 2552.90 694.79 0.93
Workmap11 290504 100YR 25910.00 1384.00 1389.76 1389.76 1391.46 0.008787 10.78 2558.32 759.43 0.96
Workmap11 290198 100YR 25910.00 1382.00 1386.94 1386.86 1388.44 0.008303 10.50 2810.77 870.06 0.93
Workmap11 289893 100YR 25910.00 1379.00 1383.82 1383.82 1385.50 0.008723 11.14 2677.38 804.61 0.97
Workmap11 289667 AZ 100YR 25910.00 1377.00 1381.82 1381.82 1383.46 0.009889 11.09 2620.39 968.22 1.01
Workmap11 289225 100YR 25910.00 1373.00 1379.16 1378.40 1380.26 0.005504 8.67 3107.20 857.18 0.77
Workmap11 289044 CS 100YR 25910.00 1370.61 1379.03 1376.04 1379.50 0.001207 5.50 4713.49 1233.07 0.39
Workmap11 288929 100YR 25910.00 1370.00 1378.30 1376.17 1379.20 0.002500 7.61 3405.62 546.29 0.54
Workmap11 288928 Bridge

Workmap11 288766 100YR 25910.00 1369.00 1375.01 1374.58 1376.72 0.006716 10.47 2474.21 539.20 0.86
Workmap11 288696 CR 100YR 25910.00 1368.17 1374.02 1374.02 1376.08 0.008969 11.61 2310.10 963.04 0.99
Workmap11 288160 CQ 100YR 25910.00 1364.15 1368.54 1368.54 1370.18 0.010116 10.41 2538.11 774.49 1.01
Workmap11 287582 AY 100YR 25910.00 1358.43 1365.00 1363.58 1365.91 0.003186 7.65 3398.05 686.11 0.60
Workmap11 287039 CO 100YR 25910.00 1353.74 1363.24 1360.57 1364.18 0.003030 7.99 3451.73 1143.86 0.53
Workmap11 286876 Bridge

Workmap11 286718 CN 100YR 25910.00 1351.36 1356.88 1356.83 1358.66 0.009707 10.75 2425.65 735.32 1.00
Workmap11 286407 CM 100YR 25910.00 1349.00 1354.10 1354.10 1355.86 0.010099 10.67 2470.15 760.84 1.01
Workmap11 285935 AX 100YR 25910.00 1344.16 1349.22 1348.92 1350.45 0.007457 8.92 2954.09 958.64 0.86
Workmap11 285307 CL 100YR 25910.00 1338.73 1343.32 1343.32 1344.81 0.010925 9.92 2728.16 958.66 1.02
Workmap11 284515 AW 100YR 25910.00 1331.23 1336.42 1335.93 1337.46 0.006384 8.31 3257.07 1064.40 0.80
Workmap11 283613 AV 100YR 25910.00 1323.79 1328.59 1328.59 1330.48 0.009219 11.06 2364.48 620.59 0.99
Workmap11 282827 100YR 25910.00 1316.49 1322.27 1321.36 1323.41 0.004560 8.57 3032.13 713.31 0.71
Workmap11 282470 CK 100YR 25910.00 1313.57 1319.31 1319.13 1321.21 0.008090 11.06 2346.86 579.61 0.94
Workmap11 282032 AU 100YR 26210.00 1309.57 1316.45 1315.66 1317.97 0.006395 10.08 2722.50 542.77 0.77
Workmap11 281614 100YR 26210.00 1306.01 1313.33 1312.82 1314.98 0.007978 10.31 2551.77 553.91 0.84
Workmap11 281025 CI 100YR 26210.00 1301.41 1309.10 1308.36 1310.60 0.006815 9.84 2667.59 543.94 0.78
Workmap11 280495 AT 100YR 26210.00 1297.45 1304.25 1304.25 1306.30 0.009765 11.72 2392.01 589.48 0.93
Workmap11 279819 CH 100YR 26210.00 1291.98 1297.76 1297.59 1299.31 0.009713 10.70 2767.73 746.33 0.91
Workmap11 279255 CG 100YR 26210.00 1287.24 1295.54 1293.50 1296.39 0.002843 8.10 3915.90 652.65 0.54
Workmap11 279107 AS 100YR 26210.00 1285.71 1293.35 1293.35 1295.59 0.007911 12.25 2737.93 903.44 0.87
Workmap11 278930 100YR 26210.00 1283.95 1291.99 1291.99 1294.17 0.007799 12.30 2957.16 853.08 0.87
Workmap11 277980 CE 100YR 26210.00 1277.56 1285.15 1284.60 1286.87 0.006631 11.96 3797.56 1648.69 0.81
Workmap11 277377 AR 100YR 26210.00 1272.99 1281.67 1280.56 1283.43 0.005043 11.42 3316.29 2705.92 0.73
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HEC-RAS Plan: Plan 03

River: Santa Clara R Reach: Workmap11

Profile: 100YR

Reach River Sta Profile Q Total Min Ch EI W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(cfs) (ft) (ft) (ft) (ft) (fuft) (fts) (sq ft) (ft)

Workmap11 298582 BE 100YR 21690.00 1459.01 1467.57 1468.06 0.004259 5.67 3876.80 606.24 0.39
Workmap11 298062 DD 100YR 21690.00 1451.65 1466.19 1460.98 1466.55 0.002000 4.90 4695.69 597.24 0.28
Workmap11 297761 Bridge

Workmap11 297469 DC 100YR 21690.00 1446.37 1456.85 1455.89 1458.20 0.016441 9.32 2340.76 472.44 0.73
Workmap11 297265 DB 100YR 21690.00 1444.21 1454.44 1452.66 1455.46 0.009887 8.11 2710.74 463.11 0.58
Workmap11 296673 100YR 21690.00 1440.93 1448.19 1446.69 1449.22 0.011263 8.16 2693.82 501.29 0.61
Workmap11 296017 BD 100YR 21690.00 1433.35 1441.39 1439.76 1442.25 0.009913 7.49 2917.13 557.41 0.57
Workmap11 295386 DA 100YR 21690.00 1427.63 1435.55 1433.83 1436.31 0.008896 711 3362.71 889.04 0.54
Workmap11 294750 100YR 21690.00 1421.94 1430.67 1428.24 1431.42 0.006739 6.96 3157.41 528.26 0.49
Workmap11 294327 BC 100YR 25910.00 1418.00 1427.74 1424.96 1428.61 0.006502 7.53 3495.68 485.50 0.49
Workmap11 293808 CY 100YR 25910.00 1413.24 1424.19 1421.05 1425.23 0.006399 8.23 3214.43 392.80 0.50
Workmap11 293703 Bridge

Workmap11 293598 CX 100YR 25910.00 1412.15 1420.41 1418.29 1421.57 0.009079 8.67 3051.75 448.99 0.58
Workmap11 293071 CW 100YR 25910.00 1406.00 1415.67 1413.54 1416.79 0.008996 8.54 3102.86 467.81 0.57
Workmap11 292356 BB 100YR 25910.00 1400.99 1409.02 1407.01 1410.14 0.009631 8.53 3073.84 483.40 0.59
Workmap11 292030 CV 100YR 25910.00 1398.00 1405.84 1404.02 1406.93 0.009975 8.39 3126.36 515.39 0.59
Workmap11 291595 CU 100YR 25910.00 1394.26 1401.91 1399.92 1402.83 0.008732 7.73 3374.13 565.61 0.55
Workmap11 291158 BA 100YR 25910.00 1390.36 1397.50 1396.04 1398.49 0.011330 8.00 3251.67 623.80 0.61
Workmap11 290724 100YR 25910.00 1386.00 1393.35 1391.61 1394.13 0.008663 7.24 3686.72 700.57 0.54
Workmap11 290504 100YR 25910.00 1384.00 1391.07 1389.76 1391.93 0.010492 7.69 3525.04 876.07 0.59
Workmap11 290198 100YR 25910.00 1382.00 1388.40 1386.84 1389.04 0.008171 6.83 4077.56 910.07 0.52
Workmap11 289893 100YR 25910.00 1379.00 1385.07 1383.77 1385.88 0.010201 7.64 3653.26 810.36 0.58
Workmap11 289667 AZ 100YR 25910.00 1377.00 1383.31 1381.76 1384.05 0.009414 7.20 3790.77 992.80 0.56
Workmap11 289225 100YR 25910.00 1373.00 1381.12 1378.40 1381.61 0.004731 5.56 4599.19 1065.79 0.40
Workmap11 289044 CS 100YR 25910.00 1370.61 1380.47 1376.06 1380.78 0.002140 4.47 5804.95 1338.83 0.29
Workmap11 288929 100YR 25910.00 1370.00 1379.81 1376.17 1380.39 0.004065 6.12 423411 549.92 0.39
Workmap11 288928 Bridge

Workmap11 288766 100YR 25910.00 1369.00 1376.36 1374.58 1377.38 0.010054 8.09 3201.94 542.59 0.59
Workmap11 288696 CR 100YR 25910.00 1368.17 1375.45 1374.00 1376.53 0.011444 8.47 3135.08 1136.42 0.62
Workmap11 288160 CQ 100YR 25910.00 1364.15 1369.98 1368.53 1370.76 0.010364 7.14 3658.91 780.99 0.58
Workmap11 287582 AY 100YR 25910.00 1358.43 1366.72 1363.57 1367.22 0.004163 5.68 4582.09 691.66 0.39
Workmap11 287039 CO 100YR 25910.00 1353.74 1363.46 1360.57 1364.29 0.006248 7.41 3562.21 1170.56 0.48
Workmap11 286876 Bridge

Workmap11 286718 CN 100YR 25910.00 1351.36 1358.57 1356.84 1359.41 0.009369 7.27 3534.69 1021.81 0.56
Workmap11 286407 CM 100YR 25910.00 1349.00 1355.12 1354.10 1356.12 0.014583 8.11 3278.06 824.02 0.68
Workmap11 285935 AX 100YR 25910.00 1344.16 1350.67 1348.92 1351.23 0.007428 6.05 442414 1064.41 0.49
Workmap11 285307 CL 100YR 25910.00 1338.73 1344.34 1343.31 1345.11 0.013280 7.10 3721.71 987.63 0.63
Workmap11 284515 AW 100YR 25910.00 1331.23 1337.99 1335.92 1338.42 0.005777 5.44 4963.89 1113.61 0.43
Workmap11 283613 AV 100YR 25910.00 1323.79 1329.88 1328.58 1330.93 0.012397 8.27 3182.92 685.97 0.64
Workmap11 282827 100YR 25910.00 1316.49 1324.00 1321.34 1324.59 0.005440 6.19 4207.99 883.85 0.44
Workmap11 282470 CK 100YR 25910.00 1313.57 1321.50 1319.14 1322.34 0.007223 7.33 3553.92 599.77 0.51
Workmap11 282032 AU 100YR 26210.00 1309.57 1316.88 1315.66 1318.13 0.013162 9.13 2955.91 543.99 0.67
Workmap11 281614 100YR 26210.00 1306.01 1314.52 1312.81 1314.86 0.004646 5.49 7203.99 1867.43 0.40
Workmap11 281025 CI 100YR 26210.00 1301.41 1310.72 1308.36 1311.57 0.007344 741 3553.72 551.23 0.51
Workmap11 280495 AT 100YR 26210.00 1297.45 1305.30 1304.26 1306.55 0.012943 9.22 3014.56 590.93 0.67
Workmap11 279819 CH 100YR 26210.00 1291.98 1299.48 1297.52 1300.14 0.007062 6.85 4054.83 753.67 0.49
Workmap11 279255 CG 100YR 26210.00 1287.24 1296.30 1293.38 1296.89 0.004710 6.69 4407.18 656.42 0.42
Workmap11 279107 AS 100YR 26210.00 1285.71 1294.94 1293.47 1295.94 0.008069 8.65 4419.88 1271.85 0.55
Workmap11 278930 100YR 26210.00 1283.95 1292.48 1291.99 1293.98 0.014364 10.54 3409.19 922.30 0.72
Workmap11 277980 CE 100YR 26210.00 1277.56 1286.67 1284.22 1287.04 0.004192 6.53 7808.98 2694.30 0.40
Workmap11 277377 AR 100YR 26210.00 1272.99 1281.67 1280.38 1283.07 0.011715 10.45 3316.29 2705.92 0.66
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HEC-RAS Plan: Plan 04

River: Santa Clara R Reach: Workmap11

Profile: 100YR

Reach River Sta Profile Q Total Min Ch EI W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(cfs) (ft) (ft) (ft) (ft) (fuft) (fts) (sq ft) (ft)

Workmap11 298582 BE 100YR 21690.00 1459.01 1463.72 1464.55 1466.70 0.014156 13.91 1573.29 586.53 1.47
Workmap11 298062 DD 100YR 21690.00 1451.65 1463.67 1460.98 1464.40 0.001036 6.89 3256.20 551.72 0.46
Workmap11 297761 Bridge

Workmap11 297469 DC 100YR 21690.00 1446.37 1455.89 1455.89 1457.95 0.005761 11.51 1890.74 466.71 1.00
Workmap11 297265 DB 100YR 21690.00 1444.21 1451.35 1452.66 1455.74 0.019364 16.81 1295.68 451.72 1.74
Workmap11 296673 100YR 21690.00 1440.93 1446.47 1446.70 1448.68 0.006900 11.94 1839.02 495.21 1.08
Workmap11 296017 BD 100YR 21690.00 1433.35 1438.83 1439.76 1442.08 0.015442 14.48 1502.97 549.47 1.54
Workmap11 295386 DA 100YR 21690.00 1427.63 1433.74 1433.84 1435.64 0.006504 11.07 1963.45 560.94 1.04
Workmap11 294750 100YR 21690.00 1421.94 1427.61 1428.26 1430.41 0.010366 13.41 1620.83 491.14 1.30
Workmap11 294327 BC 100YR 25910.00 1418.00 1424.98 1424.98 1427.25 0.005464 12.11 2166.79 477.90 1.00
Workmap11 293808 CY 100YR 25910.00 1413.24 1423.80 1421.05 1424.96 0.001313 8.67 3061.61 391.33 0.54
Workmap11 293703 Bridge

Workmap11 293598 CX 100YR 25910.00 1412.15 1416.97 1418.27 1421.50 0.014904 17.08 1527.63 429.51 1.58
Workmap11 293071 CW 100YR 25910.00 1406.00 1413.26 1413.54 1415.95 0.006556 13.18 1994.93 451.62 1.09
Workmap11 292356 BB 100YR 25910.00 1400.99 1406.12 1407.07 1409.74 0.011637 15.28 1701.78 466.16 1.40
Workmap11 292030 CV 100YR 25910.00 1398.00 1403.51 1404.01 1406.31 0.008301 13.45 1940.01 499.82 1.20
Workmap11 291595 CU 100YR 25910.00 1394.26 1399.19 1399.92 1402.20 0.010734 13.92 1863.24 549.37 1.33
Workmap11 291158 BA 100YR 25910.00 1390.36 1395.70 1396.04 1397.99 0.007876 12.14 2136.54 613.44 1.14
Workmap11 290724 100YR 25910.00 1386.00 1390.83 1391.61 1393.73 0.012097 13.88 1934.01 691.57 1.39
Workmap11 290504 100YR 25910.00 1384.00 1389.45 1389.77 1391.47 0.006722 11.75 2343.15 755.49 1.09
Workmap11 290198 100YR 25910.00 1382.00 1386.10 1386.84 1388.75 0.012003 13.79 2082.49 865.58 1.38
Workmap11 289893 100YR 25910.00 1379.00 1383.41 1383.77 1385.43 0.007188 12.10 2359.25 802.76 1.10
Workmap11 289667 AZ 100YR 25910.00 1377.00 1380.08 1380.96 1383.06 0.018010 12.73 1885.85 949.60 1.58
Workmap11 289225 100YR 25910.00 1373.00 1378.49 1378.33 1379.96 0.005161 9.53 2670.83 853.78 0.92
Workmap11 289044 CS 100YR 25910.00 1370.61 1378.42 1376.25 1379.17 0.001277 6.93 3740.64 1165.87 0.50
Workmap11 288929 100YR 25910.00 1370.00 1377.89 1376.17 1378.92 0.001801 8.14 3182.69 545.32 0.59
Workmap11 288928 Bridge

Workmap11 288766 100YR 25910.00 1369.00 1374.58 1374.58 1376.66 0.005634 11.56 2240.97 538.14 1.00
Workmap11 288696 CR 100YR 25910.00 1368.17 1373.65 1374.00 1376.06 0.007236 12.57 2098.66 795.43 1.12
Workmap11 288160 CQ 100YR 25910.00 1364.15 1367.70 1368.54 1370.63 0.016062 13.83 1890.26 770.56 1.54
Workmap11 287582 AY 100YR 25910.00 1358.43 1364.10 1363.57 1365.45 0.003750 9.31 2785.87 683.17 0.81
Workmap11 287039 CO 100YR 25910.00 1353.74 1363.24 1360.57 1364.12 0.001201 7.64 3452.59 1144.06 0.50
Workmap11 286876 Bridge

Workmap11 286718 CN 100YR 25910.00 1351.36 1355.78 1356.84 1359.40 0.017751 14.60 1709.00 724.22 1.62
Workmap11 286407 CM 100YR 25910.00 1349.00 1353.90 1354.10 1355.87 0.007487 11.30 2317.81 750.12 1.10
Workmap11 <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>