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1 INTRODUCTION

This technical memorandum is part of the larger study for San Bernardino County
Flood Control District to develop the Watershed Action Plan as required by the current
San Bernardino County MS4 Permit Order No. R8-2010-0036, NPDES No. CAS 618036.

It discusses stream assessment and the delineation of existing drainages.

1.1 Background

According to the County of San Bernardino (County) Stormwater Plan Proposal
Summary, the County is a member of a broad, multi-stakeholder task force established
to develop a regional Watershed Action Plan (WAP) that will assist its cities, water
agencies, and watermasters, as well as its development and environmental communities
to integrate water quality and water supply policies and encourage the capture and
infiltration of stormwater into groundwater basins. The objective of the Watershed
Action Plan is to improve integration of water quality, stream protection, storm water
management, water conservation and re-use, and flood protection, with land use
planning and development processes. The WAP builds upon the requirements of the
recently adopted San Bernardino County Municipal Separate Storm Sewer System
(MS4) permit for the county and its cities (permittees).

As part of the WAP, a Hydrologic Conditions of Concern (HCOC) Map/Watershed
Geodatabase is required that incorporates the delineation of existing unarmored or soft-
armored drainages in the permitted area that are vulnerable to geomorphology changes
due to hydromodification and those channels and streams that are engineered,
hardened, and maintained.

According to the MS4 permit, the permittees serve a population of approximately 1.5
million, occupying an area of approximately 620 square miles (see Figure 1: Santa Ana
River Watershed). The permittees MS4 systems include an estimated 378 miles of
above-ground channels and 485 miles of underground storm drain channels. The MS4
regulates urban and storm water runoff from the areas within the Santa Ana Regional
Board'’s jurisdiction, which makes up approximately seven percent (7%) of the County.
All other areas are under either the Colorado River Basin Regional Board or Lahontan
Regional Board.

1.2 Purpose

The purpose of this technical memorandum is to summarize the methods used for
delineating and assessing current physical conditions of the existing drainages. It will
also present the results of the study.

San Bernardino County Stormwater Program 1 January 28, 2011
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2 METHODOLOGY

The existing drainages were delineated and assessed by the following methods: review
of the San Bernardino County Flood Control District (SBCFCD) System Index, review of
as-built plans and aerial photography, field investigations, and conducting Rapid
Stream Risk Classifications using the method created by WEST Consultants, Inc (West)
(see Appendix A).

21 SBCFCD System Index

The initial step of the study was to review the SBCFCD System Index (also known as
the Red Book) to map out all facilities owned by the County. The SBCFCD System
Index is a catalog of the County owned facilities. It provides the location and general
information relating to each facility.

2.2 As-Built Plans, Aerial Photography and Field investigation

As-built plans provided by the SBCFCD were reviewed to determine the size and conveyance
type of the facilities. If as-builts were not available, facilities were identified by use of
aerial photography and verified by field investigation.

Based on the as-built plans and field investigations, the facilities were given one of two
initial classifications:

1. Engineered, Hardened, and Maintained (EHM); or
2. Non-Engineered, Hardened, and Maintained (non-EHM).

EHM channels include channel reaches that have been approved (including CEQA
review, and permitting by USACOE, RWQCB and California Dept. of Fish & Game as
applicable) by June 1, 2004 for construction and stabilization to achieve design capacity.

Specifically, an EHM channel may meet either of the following criteria:

1. The channel reach has been stabilized using engineered linings with concrete,
riprap, articulated concrete mat, soil cement, segmented materials (generally
proprietary concrete blocks that interlock or are tied together with cable systems)
on three sides, or an engineered closed conduit.

2. A channel section that has undergone an engineered stabilization project. This
may include drop structures, channel bank lining (using materials from Item 1
above) and the use of geosynthetics or bio-stabilization. The project must have
been designed and constructed as a “stable” channel for the required design
discharges. An engineered stable channel is designed not to overtop banks, and
not scour either the bed or banks beyond the specified limits for the design event.

All channels that did not meet the EHM criteria were classified as non-EHM.
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2.3 Rapid Stream Risk Classification

The next step of the study was to further assess the non-EHM facilities using the
method created by WEST (see Appendix A). The Rapid Stream Risk Classification
(RSRC) for Hydromodification Mapping assessed a channel segment based on 6 criteria:

1. Shear Ratio - An indicator of channel’s bed shear stress sensitivity to increased
discharge;

2. Entrainment Ratio - Represents the channel erosion potential;

3. Geotechnical Stability Number - measures the lateral channel stability;

4. Confinement Class - Measure of the amount of room that exists for the channel
to actively move laterally and is a useful indicator of a channel’s vulnerability to
erosion;

5. Bank Conditions

6. Streambed Condition

Using aerials provided by Google Earth, thirty-six (36) sites were identified that had the
potential for upstream development and future hydromodification. (Note four
additional sites were analyzed by WEST).

All of the sites were observed from the field and were assessed using the six criteria.
(See Map A for Field Visit Site Locations). A Stability Index (SI) was determined for
each site, where the Stability Index is a weighted average of the six criteria. Based on the
SI, the facilities were given a Risk Classification (RC) of Low, Medium, or High risk for
hydromodification.

e If0<SI<1/3 then the RC = Low Risk;
e If1/3<SI<2/3 then the RC = Medium Risk, or
e [f2/3 <SI<1.0 then the RC = High Risk.

2.4 Final Classification

The goal of the study was to classify the County owned facilities as one of the following:

EHM - Engineered, Hardened, and Maintained;

Low Risk - Non-EHM with a low risk for Hydromodification ;
Medium Risk - Non-EHM with a medium risk for Hydromodification ;
High Risk - Non-EHM with a High risk for Hydromodification ;
Default High Risk - Non-EHM that was not evaluated;

Santa Ana River.

SR N e
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3 ASSESSMENT RESULTS

This section summarizes the Rapid Stream Risk Classifications for the 36 sites visited, the four
sites visited by WEST Consultants and the classification of all the facilities that fall under MS4.

3.1 Rapid Stream Risk Classification

The following table summarizes the results found from the Rapid Stream Risk Classification.
(See Appendix B for Calculation Summary Sheets).

Table 1: Rapid Stream Risk Classification Summary

FACILITY NAME XSEC NO. [ CLASSIFICATION
Zone 1l
1 Medium
Soquel Canyon Channel > High
) 2 Medium
English Canyon 3 High
Cypress Channel 1 Medium
Etiwanda Channel 1 Medium
. 1 Medium
San Antonio Channel -
2 High
Cucamonga Channel 1 Medium
San Sevaine Channel 1 Medium
Demens Creek Channel 1 High
24th St Storm Drain 1 High
Zone 2
Baldridge Channel 2 High
1 Medium
Meecham Channel 5 Nodium
Cable Creek 1 Medium
Lytle Creek 1 Medium
) 1 Medium
Cajon Creek > NModium
City Creek WEST High
Zone 3
Glen Oak Creek 1 High
1 High
Live Oak Canyon 2 High
WEST High
Mill Creek 1 High
Mission Channel 1 High
Morrey Arroyo 1 High
San Bernardino County Stormwater Program 5 January 28, 2011
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FACILITY NAME XSEC NO. [ CLASSIFICATION

1-1 High
2 High
Morrey Arroyo 3 High
4 High
) 1 High
Wilson Creek > High
2 High
3 High
Zanja Creek 4 High
5 High
6 High

Yucaipa Creek WEST Medium

Plunge Creek WEST Medium

3.2 Final Classifications

After all the facilities were classified as EHM, Non-EHM Low Risk, Non-EHM Medium Risk,
Non-EHM High Risk, Non-EHM Default High Risk or the Santa Ana River, the geodatabase
was updated. Facility classifications are shown on Map B - Channel Classification Map.

San Bernardino County Stormwater Program
Channel Assessment and Classification

January 28, 2011
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Rapid Stream Risk Classification for Hydromodification Mapping
By WEST Consultants, Inc.



WEST

consuLTANTS INC. Rapid Stream Risk Classification

for Hydromodification Mapping

Stream Classification Methodology

1. Primary Criteria

1.1. Shear Ratio

Shear ratio SR is used as an indicator of a channel’s bed shear stress sensitivity to increased
discharge. The bed shear stress is first evaluated for bankfull discharge using the normal depth
approximation for a given channel slope. The discharge is then doubled and the corresponding
channel shear stress evaluated for a given distribution of flow conveyance between the main channel
and the overbanks. The ratio of the increased shear stress to the bankfull shear stress is between 1.0
and 1.5 (can be proven theoretically for a rectangular shape). The lower range (SR from 1.0 to 1.3) is
considered a medium-risk classification, while the upper range (SR from 1.3 to 1.5) is considered a
high-risk classification. A low-risk classification applies only if the stream meets the criteria for a
low-risk channel (aggrading channels, channels with continuous hardened beds and banks engineered
to withstand erosive forces).

The approach adopted here provides a much better indicator of the channel’s shear stress sensitivity to
increased discharge than Rosgen’s entrenchment ratio because the latter does not account for the
actual distribution of flow conveyance between the main channel and the overbanks. The shear ratio
methodology proposed here directly evaluates bed shear stress based on the geometry of a cross
section (depth). The procedure can be easily carried out using the uniform flow option in HEC-RAS
(Figure 1).

File Type View Help
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p———
443 1475.02 Grong
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Apply Geometry
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Salve Uniform Flows for %/ ater Surface Elevation

Enter the Irwert of the Low Flow Channel.

Figure 1. HEC-RAS Uniform Flow Module.
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1.2. Entrainment Ratio

Entrainment ratio ER 1is the ratio between bankfull shear stress 7, and critical shear stress 7, for a
given grain size in the streambed. It represents the channel erosion potential. The procedure is to find
bankfull shear stress and compare it to the critical shear stress that will entrain the median bed
sediment size (Dsp). If the bankfull shear stress is calculated as the total shear stress acting on the
entire channel boundary (from a simple force balance), the incipient motion analysis for sand-bed
channels usually shows that all particles in the bed material are capable of being moved (i.e. ER >> 1)
for even very small discharges. Therefore, only the shear stress acting on individual particles in the
streambed should be considered. An equation based on the vertical velocity profile is proposed here
to find the bankfull shear stress (Mussetter et al., 1994):

pV?

To = I 2
[5.75109 (12.27 k—O)]
S

where V = average channel velocity; H, = bankfull depth; ks = absolute roughness of the bed material
(here approximated by 4Ds); and p = water density. The critical shear stress is calculated as:

Ter = (Vs - V)Dsogcr

where y and y = specific weights of sediment and water, respectively; and €, = dimensionless shear
stress (Shields number) 1.9 for sand-bed channels carrying bankfull flow (Parker, 2004).

Based on this approach, a medium-risk classification is proposed for ER < 1.0, while a high-risk
classification is proposed for ER > 1.0. A low-risk classification applies only if the reach is aggrading
or has a continuously hardened bed.

1.3. Geotechnical Stability Number

The first two criteria are mainly pertinent to longitudinal (streamwise) channel stability. The third
criterion is a measure of lateral channel stability. Lateral migration and widening of natural channels
occurs through bank retreat resulting from fluvial erosion at the toe of the bank and subsequent mass
failure. Therefore, the goal is to evaluate the geotechnical stability number (GSN), which is the ratio
of the actual bank height to the critical bank height, as an indicator of the stability of channel banks. It
is proposed that the critical bank height be calculated for each bank separately using the Osman and
Thorne (1988) model for wedge-type failures through the toe, similar to those that have been
observed in incising channels in the Southwest (Figure 2). The lower range (GSN < 1) is considered a
medium-risk classification, while the upper range (GSN > 1) is considered a high-risk classification.
The high risk classification is also triggered if toe or bank erosion is observed in the field. A low-risk
classification applies only if the channel banks are engineered to withstand erosive forces or in the
case of a wide shallow channel. The geotechnical parameters for the critical bank height should be
based on in-situ soil properties (internal friction angle ¢ and cohesion C). In the absence of in-situ soil
properties, the average values of C =300 psf and ¢ = 30° can be used.
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Figure 2. Critical Bank Height (Osman & Thorne, 1988).

2. Secondary Criteria

2.1. Confinement Class

Confinement is a measure of the amount of room that exists for the channel to actively move laterally.
It can be a useful indicator of a channel’s vulnerability to erosion. Confinement classes are assigned
based on the width of the valley bottom W as a function of channel width B: a) Well confined (WC)
channels are in valleys that are less than 2 channel widths wide. They usually have very limited
meandering potential; b) Moderately confined (MC) channels are in valleys that are 2-4 channel
widths wide. They tend to have minor amount of meandering, which commonly results in bank
erosion that oscillates from side to side; c¢) Unconfined (UC) channels are in valleys with large
floodplains, and exceed 4 channel widths wide. They are generally less influenced by hillslope
processes and local sediment supply. It is proposed to classify WC and MC channels (W/B < 4) as
high-risk, and UC channels (W/B > 4) as medium-risk. A low-risk classification applies only if the
channel banks are fixed in place.

2.2. Bank Conditions

This criterion is based on detailed field observations. In general, the following factors that contribute
to banks’ resistance to erosion would classify as low-risk: bank stabilization in good condition,
presence of bedrock, dense vegetation, highly consolidated bank material, no stratification, no signs
of active erosion, toe in good condition. The opposite would classify as high-risk.

2.3. Streambed Conditions

This criterion is based on detailed field observations to assess the streambed sedimentation/erosion
characteristics. A low-risk classification is triggered by the following factors: not braided or sand bed,
highly armored, erosion resistant bedrock, no active headcuts, small degradation (< 1 ft), presence of
downstream hard point in good condition (< 100 ft away), no widening, no aggradation, no obvious
sources of sediments from bank failures of upstream sources. The opposite classifies as high-risk.

3. Stability Index

Each of the six criteria above are assigned a numerical value (low-risk = 0, medium-risk = 0.5, high-
risk = 1) and a weighting factor (between 0 and 1). The weighted scores are added to find the total
weighted score which determines the level of risk for future channel/reach instability (stability index).
The weighting coefficients for the primary criteria should be larger than for the secondary ones
because the latter are more subjective. Another option is to select weighting coefficients based on
random sampling (Monte Carlo method) in order to incorporate elements of a risk-based analysis.
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Soquel Canyon Channel — XS 1

RAPID STREAM RISK CLASSIFICATION
"= = om FOR HYDROMODIFICATION MAPPING
s Sl IN SAN BERNARDINO COUNTY

Soquel Canvon Channel - XS 1 - Downstream of Pipeline Avenue

1) Shear Ratio SR (risk factor C,)
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2) Entrainment Ratio ER (risk factor C3)
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Soquel Canyon Channel — XS 1

"= = =
CONSULTING

3) Geotechnical Stability Number GSN (risk factor C3)
1 (high risk) GSN > 1.0 or toe/bank erosion observed

Cz= 0.5 (medium risk) GSN < 1.0
0 (low risk) engineered banks or wide shallow channel

20

H 0 c V::
GSN = H ] , Hc = critical bank height é 5 P
; 14 /&
Assumed cohesion = 300 psf, Hc=14 ft, GSN =.99 < 1.0 b " e
W=
C3=0.5 (medium risk) § A
Vel gDD 220 240 260 280 300 320 340 350 380 400
4) Confinement Class (risk factor C4) CRHERION (paf) I

1 (high risk) W/B < 4
Cz= 0.5 (medium risk) W/B > 4 W = valley width, B = channel width
0 (low risk) banks fixed in place

W =166 ft, B=60ft, W/B =277 < 4.0, Cs= 1.0 (high risk)

5) Bank Conditions (risk factor Cs)

Bedrock Bank Protection Vegetation Stratication | Bank Erosion | Toe Erosion
Yes=0 Good condition = 0 Dense =0 No=0 No=0 No=0
No =1 Bad condition =1 Sparse or no =1 Yes =1 Yes =1 Yes =1
Cs1 =1.0 Cs2=1.0 Cs53=0.0 Cs4=0.0 Cs5=1.0 Cs6=1.0

6

2.Cs

C, = L 5 =0.67 (medium-high risk)
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CONSULTING

6) Streambed Conditions (risk factor Cs)

Soquel Canyon Channel — XS 1

Braided | Armored | Bedrock | Headcuts | Degradation | D/S Hardpoint | Sediment Source
Yes=0 Yes=0 Yes=0 No=0 <1ft=0 Yes=0 No=0
No =1 No =1 No =1 Yes =1 >1ft=1 No =1 Yes =1
C61=0.0 | Co2=1.0 | Ce3=1.0 | Cs54=0.0 Ce5=1.0 Cés=1.0 Cs7=0.0

7

2.Cs

C =1
L

=(0.57 (medium-high risk)

Stability Index SI

Primary criteria=wi=wz;=wz=2/9

Secondary criteria = ws = ws =we=1/9

SI=2/9%(0.5+0.5+0.5) + 1/9x(1.0+0.67+0.57) = 0.58

Risk Classification RC
low
C3= medium

high

SI=1/3< 0.58<2/3

RC = Medium

RBF Consulting

0<SI<1/3

1/3<SI1<2/3

2/3<SI<1

3 SBC Stream Risk Classification



Soquel Canyon Channel — XS 2

RAPID STREAM RISK CLASSIFICATION
"= = om FOR HYDROMODIFICATION MAPPING
s Sl IN SAN BERNARDINO COUNTY
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River: |Soquel Channel - - Defaults
Reach |F!each1 ﬂ River Sta. ‘2 j ﬂﬂ Compute | Report. ‘

S04 | widh | Unifarm Flow RS =2 b

Station | Elevation | Equation | Roughness = 16 [ Moo _)‘ M M M M 003 S _ o 009 f f
o 68 Manning | 0.03 Legend =0. t/ft
2. 123 15 00 Graund

3| 54.4 47 Manning | 0.04 00 a
T4m 0 14 445 4 Bani Sta Ho = 4.7 ft
_ 5|72 05 Manning | 0.03 0= .
Ik 12
“Fws o g .,

a7 05 Marning | 0.04
B A Ho W/S Elev = 6.42 Qo =832 cfs
I R e T O L

11105 97 tanning | 0.03 j N

Q, =2Qg = 1664 cfs
Apply Geometry 4 HO HZ
_Gradation.. | E
Slope:[0.003 . H, = 6.42 ft
Dischorge: (32 i 50 100 150 200

Station (1)
Ho w/5Elew a7 il

Unifarmn Flows Results

Rirver. Soguel Channel - Reach: Reachl RS 2
Cap o Emi=iie e .. Salve Unifarm Flow for Discharge

SR = Hz/Ho =1.37

| |\>LL

C1=1.0 (high risk)

2) Entrainment Ratio ER (risk factor C3)

V =8.88 fps
Ty pV 2/C
=R= - Dsg=1.5mm
Ten (7. = 7)D5p®c:C 0=1.
g =32.2ft/s
4 2
C=|5.75log 12.27—° 0,19
4 50

ER=0.40<1.0
1 (high risk) ER > 1.0
C2= = 0.5 (medium risk) ER < 1.0 C=397.37

0 (low risk) aggrading channel, hardened bed
( ) agg 9 C,=0.5 (medium risk)

RBF Consulting 1 SBC Stream Risk Classification



Soquel Canyon Channel — XS 2

| |} n
CONSULTING

3) Geotechnical Stability Number GSN (risk factor C3)
1 (high risk) GSN > 1.0 or toe/bank erosion observed

Cz= 0.5 (medium risk) GSN < 1.0
0 (low risk) engineered banks or wide shallow channel

i
HO g = /ar
GSN = 7T/ , Hc = critical bank height L e
H c g % 16 ///
; 14 /%
Assumed cohesion = 300 psf, Hc=14 ft, GSN =.41 < 1.0 % B P2
WPZ
C3=0.5 (medium risk) § A
Vel gDD 220 240 260 280 300 320 340 350 380 400
4) Confinement Class (risk factor C4) COHESION (psf) Kimeid
1 (high risk) W/B < 4
Cs= 0.5 (medium risk) W/B > 4 W = valley width, B = channel width
0 (low risk) banks fixed in place

W=100ft B=30.6ft W/B=327<4.0,Cs=1.0 (high risk)

5) Bank Conditions (risk factor Cs)

Bedrock Bank Protection Vegetation Stratication | Bank Erosion | Toe Erosion
Yes=0 Good condition = 0 Dense =0 No=0 No=0 No=0
No-=1 Bad condition =1 Sparse or no =1 Yes=1 Yes=1 Yes=1
Cs1 =1.0 Cs2=1.0 Cs3=0.0 Cs4=0.0 Cs5=0.0 Cs6=1.0

6

2.Cs

C,=-1 5 =0.5 (medium risk)

RBF Consulting 2 SBC Stream Risk Classification



" m =
CONSULTING

6) Streambed Conditions (risk factor Cs)

Soquel Canyon Channel — XS 2

Braided | Armored | Bedrock | Headcuts | Degradation | D/S Hardpoint | Sediment Source
Yes=0 Yes=0 Yes=0 No=0 <1ft=0 Yes=0 No=0
No =1 No =1 No =1 Yes =1 >1ft=1 No =1 Yes =1
C61=0.0 | Co2=1.0 | Ce3=1.0 | Cs54=0.0 Ce5=1.0 Ces = 0.0 Cs7=1.0

7

2.Cs

C, =1 - =0.57 (medium-high risk)
Stability Index SI

6 6
SI=>wC, > w =1

1 1

Primary criteria=wi=wz;=wz=2/9

Secondary criteria = ws = ws =ws=1/9

SI=2/9%(1.0+0.5+0.5) + 1/9%(1.0+0.5+0.57) = 0.67

Risk Classification RC
low 0<SI<1/3
Cs= medium 1/3<81<2/3
high 2/3<SI<1

SI=2/3<067<1

RC = High

RBF Consulting

SBC Stream Risk Classification




English Channel — XS 2

RAPID STREAM RISK CLASSIFICATION
"= = om FOR HYDROMODIFICATION MAPPING
s Sl IN SAN BERNARDINO COUNTY

English Channel - XS 2 - Downstream of Peyton Drive

1) Shear Ratio SR (risk factor C,)

1 (highrisk) 1.3 <SR< 1.5
Ci= 0.5 (medium risk) 1.00 < SR< 1.3
0 (low risk) aggrading channel, hardened bed

Hydraulic Design - Uniform Flow

File Type View Help
Title:  |Enalish Canvan - <5 2 HO File: |:\odatat 10106734\ CalcsS trmwatersHudraulics HE C-RéS 'Zane
River: |English Canyan - Defaults
Reach: |Reach1 j River Sta ‘2 ﬂ ﬂﬂ T )| FReport. |
5/04/n | width | Uniform Flow RS =2
= [£— M 004 h. 0.04
Sitation | Elevation | E quation | Roughness « 5 L —
o B |Manning 004 Legend S =0.0073 ft/ft
BE RG] Ground
31304 B33 *
— Bank St
41627 B2 Manning | 0.035 Gl H. = 6.0 ft
516434 E31. o=0.
" E|157.64 EEn.
_ T|169.24 633 =
8|17084 BAF c _
E EZE E Qg =1085 cfs
_10[17564 B34, Manning | 0.03 2
17734 83 |
Q, =2Qy=2170 cfs
Apply Geometry
Slope: [0.0073 o2 H,=7.96 ft
o 100 200 300 400 500 600 700
Discharge: |1085
Station (ft)
Ho w5 Elew [6em
~ SR =H,/Hy=1.33
Uniform Flow Results ~ 2/ 0 ’
P River: English Canpon Reach: Reachl RS: 2 -
(i 85 (Bl el Solve Unifarm Flow for Discharge b C _ 1 0 h h . k
Erter the Iwvert of the Low Flow Channel Ll = L. 1g0 11

2) Entrainment Ratio ER (risk factor C3)

V=7.37 fps

ER- fo _ pV2/C

- - ( _ )D @ C D50 = 1.5 mm
Tcr Vs =V )Ps509cr

g=32.2ft/s

2
C= 5.75Iog{12.274H° j 0,=1.9

50

ER=0.26<1.0
1 (high risk) ER > 1.0
C2= = 0.5 (medium risk) ER < 1.0 C=422.05

0 (low risk) aggrading channel, hardened bed
( ) agg g C,=0.5 (medium risk)

RBF Consulting 1 SBC Stream Risk Classification



English Channel — XS 2

| |} n
CONSULTING

3) Geotechnical Stability Number GSN (risk factor C3)
1 (high risk) GSN > 1.0 or toe/bank erosion observed

Cz= 0.5 (medium risk) GSN < 1.0
0 (low risk) engineered banks or wide shallow channel

Ho N . g B
GSN = H ] , Hc = critical bank height % 5 ///zr
; 14 /?’
Assumed cohesion = 300 psf, Hc=14 ft, GSN =.64 < 1.0 % P2
g 12 ,é/
C3=0.5 (medium risk) § A
e gDD 220 240 260 280 300 320 340 350 380 400
4) Confinement Class (risk factor C4) COHESION (psf) K=ol

1 (high risk) W/B < 4
Cs= 0.5 (medium risk) W/B > 4 W = valley width, B = channel width
0 (low risk) banks fixed in place

W=277.54ft B =61 ft, W/B =4.55>4.0, C4 = 0.5 (medium risk)

5) Bank Conditions (risk factor Cs)

Bedrock Bank Protection Vegetation Stratication | Bank Erosion | Toe Erosion
Yes=0 Good condition = 0 Dense =0 No=0 No=0 No=0
No=1 Bad condition =1 Sparse or no =1 Yes=1 Yes=1 Yes=1
Cs1 =1.0 Cs2=1.0 Cs3=0.0 Cs4=0.0 Css=1.0 Cs6=1.0

6

2.Cs

C, =2 5 =0.67 (medium risk)

RBF Consulting 2 SBC Stream Risk Classification



English Channel — XS 2

" m =
CONSULTING

6) Streambed Conditions (risk factor Cs)

Braided | Armored | Bedrock | Headcuts | Degradation | D/S Hardpoint | Sediment Source
Yes=0 Yes=0 Yes=0 No=0 <1ft=0 Yes=0 No=0
No =1 No =1 No =1 Yes =1 >1ft=1 No =1 Yes =1
C61=0.0 | Co2=1.0 | Ce3=1.0 | Cs54=0.0 Ce5=1.0 Cés=1.0 Cs7=1.0

7

ZCGi

Cy=-L - =0.71 (medium-high risk)

Stability Index SI
] 5 Primary criteria =w; =w; =wz =2/9
SI'= Zl:WiC‘ : ;Wi =1 Secondary criteria = w4 = ws = wg = 1/9

SI=2/9%(1.0+0.5+0.5) + 1/9x(0.5+0.67+0.71) = 0.65

Risk Classification RC
low 0<S8I<1/3
Cz= medium 1/3<S81<2/3
high 2/3<SI<1

SI=1/3<0.65<2/3

RC = Medium

RBF Consulting 3 SBC Stream Risk Classification



English Channel — XS 3

RAPID STREAM RISK CLASSIFICATION
"= = om FOR HYDROMODIFICATION MAPPING

CONSULTING IN SAN BERNARDINO COUNTY

English Channel - XS 3 - Upstream of Pevton Drive

1) Shear Ratio SR (risk factor C,)

1 (highrisk) 1.3 <SR< 1.5
Ci= 0.5 (medium risk) 1.00 < SR< 1.3
0 (low risk) aggrading channel, hardened bed

Hydraulic Design - Uniform Flow

File Type Wiew Help
Title:  |Enalish Canvon -5 3 HD File: |n-\ndata\10106734\ CaloshStmwatersHudraulicsAHE C-RAS ‘Zone
River.  |English Canyon - -
Reach: |Heach1 j River Sta: |2 j ﬂﬂ
S/Qwin } width | | Unifarm Flow RS = 2|
Station | Elevation | Equation | Roughness = 4 [~ M 004 M 005 I M 004 1
o 714 Maning 002 Legend
_2[324 713 Ground
336 712 Maming 005 3 H,W/S Elev=712.4 et st
| 4[405 O I | e et s ot s o S ity i S S
6|47 0. 712
| B[&05 708,
7774 707 =
I EREEL e ™
992k 706, E H
| 10)933 703, L mo Ho 2
nf1031 |71 ﬂ
09
Apply Geometry
TO8
Slope: |0.0057 07
0 0 20 40 B0 80 100 120 140 160 180
Discharge: |71
Station (ft)
WS Elew: | 711 |
Urifarm Flow Results ~
River. English Canyon - Reach: Aeachl RS 2 i
iy 55 o (s e et Salve Unifarm Flow for Discharge |
Enter the Invert of the Low Flow Channel

2) Entrainment Ratio ER (risk factor C3)

ER- fo _ pV2/C

Ter (75 - 7)D50®CRC

2
C =|5.75log 12.27 i,
4D,,

1 (high risk) ER > 1.0
Cz= 0.5 (medium risk) ER < 1.0
0 (low risk) aggrading channel, hardened bed

RBF Consulting 1

Y Lo [ —
English Channel-XS 3 -ﬁ
T W Ve L

S =0.0057 ft/ft

Ho = 4.0 ft
Qo=771cfs

Q, =2Qy = 1542 cfs
H,=5.57 ft

SR =H,/Hy=1.39

C1=1.0 (high risk)

V =4.38 fps
Dsp=1.5mm
g=32.2ft/s
O+=2.9
ER=0.07<1.0
C=381.48

C,=0.5 (medium risk)

SBC Stream Risk Classification



English Channel — XS 3

"= = =
CONSULTING

3) Geotechnical Stability Number GSN (risk factor C3)
1 (high risk) GSN > 1.0 or toe/bank erosion observed

Cz= 0.5 (medium risk) GSN < 1.0
0 (low risk) engineered banks or wide shallow channel

i
6SN= 2 e critical bank heigh £ P
= HC , Hc = critical bank height 31,, T
' e
Assumed cohesion = 300 psf, Hc=14 ft, GSN = 0.36 < 1.0 P ” oz
T2
C3=0.5 (medium risk) § A

Vel gDD 220 240 260 280 300 320 340 350 380 400
4) Confinement Class (risk factor C4) SREION Aot} et

1 (high risk) W/B < 4
Cz= 0.5 (medium risk) W/B > 4 W = valley width, B = channel width
0 (low risk) banks fixed in place

W=1739ft, B=79.6 ft, W/B=2.18 < 4.0, C4 = 1.0 (high risk)

5) Bank Conditions (risk factor Cs)

Bedrock Bank Protection Vegetation Stratication | Bank Erosion | Toe Erosion
Yes=0 Good condition = 0 Dense =0 No=0 No=0 No=0
No =1 Bad condition =1 Sparse or no =1 Yes =1 Yes =1 Yes =1
Cs1 =1.0 Cs2=1.0 Cs53=0.0 Cs4=0.0 Cs5=1.0 Cs6=1.0

6

2.Cs

C.= L 5 =0.67 (medium risk)

RBF Consulting 2 SBC Stream Risk Classification



English Channel — XS 3

" m =
CONSULTING

6) Streambed Conditions (risk factor Cs)

Braided | Armored | Bedrock | Headcuts | Degradation | D/S Hardpoint | Sediment Source
Yes=0 Yes=0 Yes=0 No=0 <1ft=0 Yes=0 No=0
No =1 No =1 No =1 Yes =1 >1ft=1 No =1 Yes =1
C61=0.0 | Co2=1.0 | Ce3=1.0 | Cs54=0.0 Ce5=1.0 Cés=1.0 Cs7=1.0

7

2.Cs

Co=— - =0.71 (low-medium risk)

Stability Index SI
. 5 Primary criteria =w; =w; =wz =2/9
SI= ;Wici ' ;Wi =1 Secondary criteria = w4 = ws = wg = 1/9

SI=2/9x(1.0+0.5+0.5) + 1/9x(1.0+0.67+0.71) = 0.71

Risk Classification RC
low 0<SI<1/3
Cs= medium 1/3<81<2/3
high 2/3<8I<1

SI=2/3<071<1

RC = High

RBF Consulting 3 SBC Stream Risk Classification



Cypress Channel — XS 1

RAPID STREAM RISK CLASSIFICATION
"= = om FOR HYDROMODIFICATION MAPPING
s Sl IN SAN BERNARDINO COUNTY

Cypress Channel - XS 1 - Upstream of Kimball Avenue

Google

1) Shear Ratio SR (risk factor C,)

1 (highrisk) 1.3 <SR< 1.5
Ci= 0.5 (medium risk) 1.00 < SR< 1.3
0 (low risk) aggrading channel, hardened bed

Hydraulic Design - Uniform Flow |Z”
File Type View Help

Title:  ICubress Channel - %5 1 HD File: [he\ndatan 01067341 Cales\StmuwatersHudraulics\HEC-RAS Zone

River: ICypress Channel - Defaults I ALpply I ¥

Reach IHeacm LI Riwer Sta. IZ LI ﬂﬂ Report... I o 4
S/t | width | Uniform Flow RS = 2 | -4 J.
M 0.03 1 4

Station | Elevation | Equation | Roughness a | 485 S - 0 006 ft/ft

-1000. (48183 Marning | 0.03 :I Legend

849 4641 !

3006 | 4541 480 / Bank Sta

3006 | 4636 H0 =7.79 ft

—
[ 47139 Ground

5 4636 H, W/S Elev = 473.56

306 4636

WOE 4641

5403 4641

048 471.47
106048 481.47

‘m W‘N|m‘m|#|w|w|—‘

Qo =4774 cfs

Elevation (ft)

=

|z
KN

Q, = 2Qy = 9548 cfs

Apply Geometry
Gradation,

Slope[0.008 - H, =9.96 ft
-1000 -500 o 00 1000 1500
Disnhalga:l-l??-l
Station ()
Ho wis Eievfariza =
Uniform Flow Results
River: Cypress Channel Reach: Reachl RS: 2
Copyasiol=velic el Solve Uniform Flow for Discharge . .
[Enter the Inverk of the Low Flow Channel. Ql = 0 . 5 m Edlum rlSk

SR = Hz/Ho =1.28

4 \I)I-I‘_

2) Entrainment Ratio ER (risk factor C3)

V =12.32 fps

ER- fo _ pV2/C

- - ( _ )D ® C D50= 2.0 mm
Ter Vs =V )Vs0Ycr

g=32.2ft/s

2
C= 5.75|o{12.27 4H° j 0,=1.9

50

ER=0.55<1.0
1 (high risk) ER > 1.0
C2= =< 0.5 (medium risk) ER < 1.0 C=419.33

0 (low risk) aggrading channel, hardened bed
( ) agg 9 C,=0.5 (medium risk)

RBF Consulting 1 SBC Stream Risk Classification



Cypress Channel — XS 1

| |} n
CONSULTING

3) Geotechnical Stability Number GSN (risk factor C3)
1 (high risk) GSN > 1.0 or toe/bank erosion observed

Cz= 0.5 (medium risk) GSN < 1.0
0 (low risk) engineered banks or wide shallow channel

#
GSN—iH—"lb k heigh G =
= HC , Hc = critical bank height %,, ///zr
; 14 /?’
Assumed cohesion = 300 psf, Hc=14 ft, GSN = 0.56 < 1.0 K " P2
T 7
C3 = 0.5 (medium risk) § A
el gDD 220 240 260 280 300 320 340 380 380 400
4) Confinement Class (risk factor C4) COHESION (psf) ey

1 (high risk) W/B < 4
Cz= 0.5 (medium risk) W/B > 4 W = valley width, B = channel width
0 (low risk) banks fixed in place

W =500 ft, B =60.48 ft, W/B = 8.27 > 4.0, C4. = 0.5 (medium risk)

5) Bank Conditions (risk factor Cs)

Bedrock Bank Protection Vegetation Stratication | Bank Erosion | Toe Erosion
Yes=0 Good condition = 0 Dense =0 No=0 No=0 No=0
No =1 Bad condition =1 Sparse or no =1 Yes=1 Yes =1 Yes =1
Cs1 =1.0 Cs2=1.0 Cs3=1.0 Cs4=0.0 Cs5=1.0 Cs6=1.0

C,=-1 =0.83 (medium-high risk)

RBF Consulting 2 SBC Stream Risk Classification



Cypress Channel — XS 1

" m =
CONSULTING

6) Streambed Conditions (risk factor Cs)

Braided | Armored | Bedrock | Headcuts | Degradation | D/S Hardpoint | Sediment Source
Yes=0 Yes=0 Yes=0 No=0 <1ft=0 Yes=0 No=0
No =1 No =1 No =1 Yes =1 >1ft=1 No =1 Yes =1
C61=0.0 | Co2=1.0 | Ce3=1.0 | Cs54=0.0 Ce5=1.0 Ces = 0.0 Cs7=1.0

7

2.Cs

Co=— - =0.57 (medium-high risk)

Stability Index SI
. 5 Primary criteria =w; =w; =wz =2/9
SI= ;Wici ' ;Wi =1 Secondary criteria = w4 = ws = wg = 1/9

SI=2/9x(0.5+0.5+0.5) + 1/9x(0.5+0.83+0.57) = 0.54

Risk Classification RC
low 0<SI<1/3
Cs= medium 1/3<81<2/3
high 2/3<8I<1

SI=1/3<0.54<2/3

RC = Medium

RBF Consulting 3 SBC Stream Risk Classification



Etiwanda Channel - XS 1

RAPID STREAM RISK CLASSIFICATION
"= = om FOR HYDROMODIFICATION MAPPING
s Sl IN SAN BERNARDINO COUNTY

Etiwanda Channel - XS 1 - Upstream of San Bernardino Avenue

1) Shear Ratio SR (risk factor C,)

Etiwanda

1 (highrisk) 1.3 <SR< 1.5
Ci= 0.5 (medium risk) 1.00 < SR< 1.3

o ; — Y
. . 7
0 (low risk) aggrading channel, hardened bed S e ——
Hydraulic Design - Uniform Flow. L 3 1 "I san Bernardino Ave
File Type View Help . r F k
Title:  |Etiwanda Channel - %5 1 HD File: |h\pdatay101 06734\ CalshS trmwater\HudraulicstHEC-RAS \one 3 .
River. |Etiwanda Channel - Detaults F " -
Reach: ‘F\eacm j River Sta.: |1 ﬂ ﬂﬂ Repart |
/0 | widt | | Uniform Flow RS =1 | 3 5 b
Station | Flevation | Equation | Roughness « [ M 003 L
195 5443 Manning 003 :‘ o Legend S =0.026 ft/ft
2o 34285 Graund
32163 84285 945 e
— Bank Sta
4] 26. 941.25
G EEC LT Ho = 2.76 ft
_B[36.95  940.03 944
7|23 3428 =
(12224 94285 S
942224 | 94585 g 3 Qq=2300 cfs
| b
i 5| 942
Q, =2Q, = 4600 cfs
Apply Geomety a1
_Graddtion.. |
Slope0.026 aan H,=3.62ft

-200 -100 [t} 100 200 300 400 500
Discharge: | 2300
Station ()
Ho w5 Elev: (34285 o
Uniform Flows Results
. River: Etiwanda Channel Reach: Reachl R&:1

Cagys i Beaaip Dt Solve Unifarm Flow for Discharge . .

Enter the Irwert of the Low Flow Chaninel Ql f— 1 .0 hl h rlSk

SR = Hz/Ho =1.31

|= \I’LI_

2) Entrainment Ratio ER (risk factor C3)

V =13.19 fps

ER- fo _ pV2/C

- - ( _ )D ® C D50= 2.0 mm
Ter Vs =V )Vs0Ycr

) g=32.2ft/s
H0
C=|5.75lo 12.274 0,=1.9

50

ER=0.82<1.0
1 (high risk) ER > 1.0
C2= < 0.5 (medium risk) ER < 1.0 C=319.92

0 (low risk) aggrading channel, hardened bed
( ) agg 9 C,=0.5 (medium risk)

RBF Consulting 1 SBC Stream Risk Classification



Etiwanda Channel - XS 1

| |} n
CONSULTING

3) Geotechnical Stability Number GSN (risk factor C3)
1 (high risk) GSN > 1.0 or toe/bank erosion observed

Cz= 0.5 (medium risk) GSN < 1.0
0 (low risk) engineered banks or wide shallow channel

i
6SN= % e eritcal bank heigh £ 2]
= HC , Hc = critical bank height %,, ///w
; 14 /?’ .
Assumed cohesion = 300 psf, H.=14 ft, GSN = 0.20 < 1.0 K P2
W=z
C3=0.5 (medium risk) § A
Vel gDD 220 240 260 280 300 320 340 350 380 400
4) Confinement Class (risk factor Cy) CRHERION (paf) I

1 (high risk) W/B < 4
Cz= 0.5 (medium risk) W/B > 4 W = valley width, B = channel width
0 (low risk) banks fixed in place

W =620 ft B=81.21ft, W/B = 7.63 > 4.0, C1+. = 0.5 (medium risk)

5) Bank Conditions (risk factor Cs)

Bedrock Bank Protection Vegetation Stratication | Bank Erosion | Toe Erosion
Yes=0 Good condition = 0 Dense =0 No=0 No=0 No=0
No =1 Bad condition =1 Sparse or no =1 Yes=1 Yes =1 Yes =1
Cs1 =1.0 Cs2=1.0 Cs3=1.0 Cs4=0.0 Cs5=1.0 Cs6=1.0

C,=-1 =0.83 (medium-high risk)

RBF Consulting 2 SBC Stream Risk Classification



Etiwanda Channel - XS 1

" m =
CONSULTING

6) Streambed Conditions (risk factor Cs)

Braided | Armored | Bedrock | Headcuts | Degradation | D/S Hardpoint | Sediment Source
Yes=0 Yes=0 Yes=0 No=0 <1ft=0 Yes=0 No=0
No =1 No =1 No =1 Yes =1 >1ft=1 No =1 Yes =1
C61=0.0 | Co2=1.0 | Ce3=1.0 | Cs54=0.0 Cs5=0.0 Ces = 0.0 Cs7=1.0

7

2.Cs

Co=— - =0.43 (low-medium risk)

Stability Index SI
. 5 Primary criteria =w; =w; =wz =2/9
SI= ;Wici ' ;Wi =1 Secondary criteria = w4 = ws = wg = 1/9

SI=2/9x(1.0+0.5+0.5) + 1/9x(0.5+0.83+0.43) = 0.64

Risk Classification RC
low 0<SI<1/3
Cs= medium 1/3<81<2/3
high 2/3<8I<1

SI=1/3<0.64<2/3

RC = Medium

RBF Consulting 3 SBC Stream Risk Classification



San Antonio Channel = XS 1

RAPID STREAM RISK CLASSIFICATION
"= = om FOR HYDROMODIFICATION MAPPING
s Sl IN SAN BERNARDINO COUNTY

San Antonio Channel - XS 1 - Downstream of Pine Avenue
1) Shear Ratio SR (risk factor C,)

1 (highrisk) 1.3 <SR< 1.5
Ci= 0.5 (medium risk) 1.00 < SR< 1.3
0 (low risk) aggrading channel, hardened bed

Hydraulic Design - Uniform Flow. ‘ H ] |&|
File Type Wiew Help

Title:  |San Antanio Channel - %5 1 HD File: [hodatat1 01067 34\Cales\Strmwater\Hudraulics\HEC-RAS Zone

River: |San Antonia Chan hd Defaults
Reach: |Reach1 j River Sta: |2 J JJ | Report ‘ -
S/Q/p/n | Width | Unifarm Flow RS =2 " g \
Station [ Elevation | Equation | Roughress « 34 M 008 M M 008 .' — f f —
175 235 Wennig 006 Legend S =0.0029 ft/ft
I RIS - 0 Ground
3150 285 0 Elank.Sta
41160 29
BEEAET 0 H, W/S Elev = 26.88 e H0 =7.0 ft
GRS
B e Ui e e
8177, 235
E KT % % Qy=873 cfs
| 10f180. 208 z
11] 185, 20 ﬂ 24 H2
2 Ho Qz = 2Q0 = 1746 cfs
Lpply Geometry
20
Slope [0.0029 18 H, =8.88 ft
Discharge:[i73 50 100 150 zusfamn ;ju 300 350 &0
Ho /5 Elev:[25 ol JJ _ _
Uniform Flow Results ~ SR - HZ/HO - 1'27
Com S oSO | [ gorcintron et st -2 3 ) o
Enter the Invert of the Low Flow Channel. Ql =0.5 ( medium I‘ISkl

2) Entrainment Ratio ER (risk factor C3)

V =3.36 fps
ER- fo _ pV2/C
- - ( _ )D ® C D50 =2.0mm
Tcr Vs =7 )VsoYcr
, g=32.2ft/s
HO
C=|5.75lo : O,=1.9
4D,

ER=0.04<1.0
1 (high risk) ER > 1.0
C2= < 0.5 (medium risk) ER < 1.0 C=408.46

0 (low risk) aggrading channel, hardened bed
( ) agg g C,=0.5 (medium risk)

RBF Consulting 1 SBC Stream Risk Classification



San Antonio Channel = XS 1

| |} n
CONSULTING

3) Geotechnical Stability Number GSN (risk factor C3)
1 (high risk) GSN > 1.0 or toe/bank erosion observed

Cz= 0.5 (medium risk) GSN < 1.0
0 (low risk) engineered banks or wide shallow channel

20

H, g |
GSN = H ] , Hc = critical bank height % 5 e
; 14 /¢
Assumed cohesion = 300 psf, He=14 ft, GSN = 0.5 < 1.0 P P2
T A
C3=0.5 (medium risk) § iz
Vel gDD 220 240 260 280 300 320 340 350 380 400
4) Confinement Class (risk factor Cy) COHESION (psf) K=o.5

1 (high risk) W/B < 4
Cs= 0.5 (medium risk) W/B > 4 W = valley width, B = channel width
0 (low risk) banks fixed in place

W=520ft B=31ft, W/B=16.77 > 4.0, C4 = 0.5 (medium risk)

5) Bank Conditions (risk factor Cs)

Bedrock Bank Protection Vegetation Stratication | Bank Erosion | Toe Erosion
Yes=0 Good condition = 0 Dense =0 No=0 No=0 No=0
No=1 Bad condition =1 Sparse or no =1 Yes=1 Yes=1 Yes=1
Cs1 =1.0 Cs2=1.0 Cs3=0.0 Cs4=0.0 Css=1.0 Cs6=1.0

6

2.Cs

C, =2 5 =0.67 (medium-high risk)

RBF Consulting 2 SBC Stream Risk Classification



San Antonio Channel = XS 1

" m =
CONSULTING

6) Streambed Conditions (risk factor Cs)

Braided | Armored | Bedrock | Headcuts | Degradation | D/S Hardpoint | Sediment Source
Yes=0 Yes=0 Yes=0 No=0 <1ft=0 Yes=0 No=0
No =1 No =1 No =1 Yes =1 >1ft=1 No =1 Yes =1
C61=0.0 | Co2=1.0 | Ce3=1.0 | Cs54=0.0 Ce5=1.0 Cés=1.0 Cs7=0.0

7

ZCGi

Cy=-L - =0.57 (medium-high risk)

Stability Index SI
] 5 Primary criteria =w; =w; =wz =2/9
SI'= Zl:WiC‘ : ;Wi =1 Secondary criteria = w4 = ws = wg = 1/9

SI=2/9%(0.5+0.5+0.5) + 1/9x(0.5+0.67+0.57) = 0.53

Risk Classification RC
low 0<SI<1/3
Cz= medium 1/3<S81<2/3
high 2/3<SI<1

SI=1/3<0.53<2/3

RC = Medium

RBF Consulting 3 SBC Stream Risk Classification



San Antonio Channel — XS 2

RAPID STREAM RISK CLASSIFICATION
"= = om FOR HYDROMODIFICATION MAPPING
s Sl IN SAN BERNARDINO COUNTY

San Antonio Channel - XS 2 - Upstream of Pine Avenue

1) Shear Ratio SR (risk factor C,)

1 (highrisk) 1.3 <SR< 1.5
Ci= 0.5 (medium risk) 1.00 < SR< 1.3
0 (low risk) aggrading channel, hardened bed

Hydraulic Design - Uniform Flow:
File Type Wiew Help

Title:  [San Antorio Channel - %5 2 HD File: |h:\pdatat1 0 0B734ACaleshStmwater\Hudraules\HE C-RAS Zone
River:  |San Antonio Chan - Defaults i
Reach |F!each1 ﬂ River Sta: |2 j ﬂﬂ Report... ‘

S/04/n | Width | | Unifarrm Flow RS =2 | e
Station | Elevation | Equation | Roughness 550 | Moos |“4‘ M | | _ f f

A[78 54353 | Manning 008 Legend S=0.0061 t/ t
2|84 543, Ground

3[88 f48. *
_4 a5, 547, 245 Bark Sta
IR Ho = 10.0 ft
_E|1E2. 548,
I =) 547.43 Z 540

8| 282 547,
B ERETE g H, W/S Elev = 534.52 Qo = 2833 cfs
10328 B4E. = 535
1) 347 545,55 j _____________________

Q, =2Q = 5666 cfs

Apply Geometry 530 Hz Ho

_Gradation |
Slape:[0.0023 - H, =14.36 ft
Discharge: ’B?Z— 0 200 4UUStatan [ﬂJEUU 800 1000
Howrs Elew[53188 | _H — —
Uriform Flow Resuls ~ SR= HZ/HO =1.44
Eopeslloleaneiy Da_‘ta ?i;":é S?:’f’;ﬁ;tgms\ﬁ:lagischarge Fieach fiezcht o2 ; . .
Enter the Invert of the Low Flaw Channel Ql = 1.0 l hlgh rlSk l

2) Entrainment Ratio ER (risk factor C3)

V =7.94 fps
ER- fo _ pV2/C
- _( _ )D @ C D50=2.0 mm
Tcr Vs =V )Ps509cr
g=32.21ft/s’
H 2
C =|5.75log 12.27—° 0.=1.9
4Dy,

ER=0.21<1.0
1 (high risk) ER > 1.0
C2= = 0.5 (medium risk) ER < 1.0 C=445.26

0 (low risk) aggrading channel, hardened bed
( ) agg g C,=0.5 (medium risk)

RBF Consulting 1 SBC Stream Risk Classification



San Antonio Channel — XS 2

"= = =
CONSULTING

3) Geotechnical Stability Number GSN (risk factor C3)
1 (high risk) GSN > 1.0 or toe/bank erosion observed

Cz= 0.5 (medium risk) GSN < 1.0
0 (low risk) engineered banks or wide shallow channel

]
H 0 g = a2
GSN= —— , Hc = critical bank height L1 e
He : PZa
E 14 /¢
P " P2
Assumed cohesion = 300 psf, Hc=14 ft, GSN = 1.07 < 1.0 : L
E TD/
C3—[—).= 1.0 (medium risk Vel e e 400
COHESION (psf) K=os

4) Confinement Class (risk factor C4)

1 (high risk) W/B < 4
Cz= 0.5 (medium risk) W/B > 4 W = valley width, B = channel width
0 (low risk) banks fixed in place

W =400 ft, B =63 ft, W/B = 6.35 > 4.0, C;.= 0.5 (medium risk)

5) Bank Conditions (risk factor Cs)

Bedrock Bank Protection Vegetation Stratication | Bank Erosion | Toe Erosion
Yes=0 Good condition = 0 Dense =0 No=0 No=0 No=0
No =1 Bad condition =1 Sparse or no =1 Yes=1 Yes =1 Yes=1
Cs1=1.0 Cs2=1.0 Cs3=0.0 Cs4=0.0 Cs5=0.0 Css=1.0

6

2.Cs
C,=-2 5 =0.50 (medium risk)

RBF Consulting 2 SBC Stream Risk Classification



" m =
CONSULTING

6) Streambed Conditions (risk factor Cs)

San Antonio Channel — XS 2

Braided | Armored | Bedrock | Headcuts | Degradation | D/S Hardpoint | Sediment Source
Yes =0 Yes=0 Yes=0 No=0 <1ft=0 Yes=0 No=0
No=1 No=1 No=1 Yes=1 >1ft=1 No=1 Yes=1
Cs1=0.0 | Cs2=1.0 | Ce3=1.0 | C54=0.0 Css=1.0 Ces=1.0 Cs7=0.0

7

ZCGi

C,=— - =0.57 (medium-high risk)

Primary criteria=w; =w; =w3=2/9

Secondary criteria = ws = ws =ws=1/9

Stability Index SI
6 6
SI=>wC, > w=1
1 1
SI=2/9%(1.0+0.5+1.0) + 1/9%(0.5+0.5+0.57) = 0.73
Risk Classification RC
low 0<SI<1/3
Cs:= medium 1/3<81<2/3
high 2/3<SI<1

SI=2/3<073<1

RC = High

RBF Consulting

SBC Stream Risk Classification




Cucamonga Channel = XS 1

RAPID STREAM RISK CLASSIFICATION
"= = om FOR HYDROMODIFICATION MAPPING
s Sl IN SAN BERNARDINO COUNTY

Cucamon

1) Shear Ratio SR (risk factor C,)

1 (highrisk) 1.3 <SR< 1.5
Ci= 0.5 (medium risk) 1.00 < SR< 1.3
0 (low risk) aggrading channel, hardened bed

Hydraulic Design - Uniform Flow

Cucamonga ==
Channel-XSl : 3

File Type View Help
Title: |Cucamonaa Channel - X5 1 HD File: lby\pdatah1 01067 344 Calesi StmwatersHudraulics\ HEC-RAS Zone
River |Cucamonga Channe - Defaults
Reach: ‘F\eacm j River Sta.: ‘2 ﬂ ﬂﬂ Report ‘ ""I k i L’f ’-?’
/ A » i)
/0 | widh | Uniform Flow RS =2 / I o . -
Station | Elevation | Equation | Roughness = 45 M 005 M 0.05 M ’#._ M: 005 _,‘ T ] S - 0 0063 ft/ft
I ETEE Manring | 0.05 allall = V.
R ETEF: B Ground
3|28 37, tfanning | 0.09 40 00 e
— Bank St
140, =5 ] el H. = 3.0 ft
| Bl1E0. 3 Manning | 1.022 0= -
__B|1E5 13 tanning | 0.035 33
770 185 g
8/172. |18 c _
a1 -% 1] Qg =492 cfs
EEAE 2
EDEIEE | s
H, W/S Elev = 19.78 Q, =2Qy =984 cfs
_pply Geamelry | P i |
0 —
Slape:|0.0063 1 H, =3.78 ft
B -200 -100 a 100 200 300 400
Discharge: |492 Station ()
Ho wis Elev:[13 JJ
fmhjrm Flow Results ~ SR = HZ/HO =1.26
River. Cucamonga Channe Reach: Reachl RS 2 o
Loy 5 o BT tis Dt Solve Uniform Flow for Discharge bs] C O 5 d . . k
Enter the Invert of the Low Flow Channsl. _l—[—)-_ .2 medium ris

2) Entrainment Ratio ER (risk factor C3)

V =4.39 fps

ER- fo _ pV2/C

- - ( _ )D ® C D50= 2.0 mm
Tcr Vs =7 )VsoYcr

g=32.2ft/s

2
H
C= 5.75Io{12.274 0 j 0,=1.9

50
ER=0.9<1.0
1 (high risk) ER > 1.0
C2= = 0.5 (medium risk) ER < 1.0 C=327.42

0 (low risk) aggrading channel, hardened bed
( ) agg 9 C,=0.5 (medium risk)

RBF Consulting 1 SBC Stream Risk Classification



Cucamonga Channel = XS 1

"= = =
CONSULTING

3) Geotechnical Stability Number GSN (risk factor C3)
1 (high risk) GSN > 1.0 or toe/bank erosion observed

Cz= 0.5 (medium risk) GSN < 1.0
0 (low risk) engineered banks or wide shallow channel

#
GSN iH itical bank heigh o B
= H, c = critical bank height %,, At
b Z
Assumed cohesion = 300 psf, Hc=14 ft, GSN = 1.36 > 1.0 P B LA
T2
Q;z 1.0 (high risk E m/
e gDD 220 240 260 280 300 320 340 380 280 400
4) Confinement Class (risk factor Cy) COHESION (psf) K=od

1 (high risk) W/B < 4
Cs= 0.5 (medium risk) W/B > 4 W = valley width, B = channel width
0 (low risk) banks fixed in place

W=645ft, B=85ft, W/B=7.59 >4.0, C4=0.5 (medium risk)

5) Bank Conditions (risk factor Cs)

Bedrock Bank Protection Vegetation Stratication | Bank Erosion | Toe Erosion
Yes =0 Good condition = 0 Dense = 0 No=0 No=0 No=0
No =1 Bad condition =1 Sparse or no =1 Yes=1 Yes =1 Yes=1
Cs1=1.0 Cs2=1.0 Cs3=0.0 Cs4=0.0 Css=1.0 Css=1.0

6

2.Cs

C,=-1 5 =0.67 (medium-high risk)

RBF Consulting 2 SBC Stream Risk Classification



Cucamonga Channel = XS 1

" m =
CONSULTING

6) Streambed Conditions (risk factor Cs)

Braided | Armored | Bedrock | Headcuts | Degradation | D/S Hardpoint | Sediment Source
Yes=0 Yes=0 Yes=0 No=0 <1ft=0 Yes=0 No=0
No =1 No =1 No =1 Yes =1 >1ft=1 No =1 Yes =1
C61=0.0 | Co2=1.0 | Ce3=1.0 | Cs54=0.0 Ce5=1.0 Cés=1.0 Cs7=0.0

7

2.Cs

C, =1 - =0.57 (medium-high risk)

Stability Index SI
] 5 Primary criteria =w; =w; =wz =2/9
Sl = Zl:WiC‘ ' Zl:W‘ =1 Secondary criteria = ws = ws = we = 1/9

SI=2/9%(0.5+0.5+1.0) + 1/9x(0.5+0.67+0.57) = 0.64

Risk Classification RC
low 0<SI<1/3
Cs:= medium 1/3<81<2/3
high 2/3<SI<1

SI=1/3<0.64<2/3

RC = Medium

RBF Consulting 3 SBC Stream Risk Classification



San Sevaine Channel - XS 1

RAPID STREAM RISK CLASSIFICATION
"= = om FOR HYDROMODIFICATION MAPPING
s Sl IN SAN BERNARDINO COUNTY

San Sevaine
\" Channel-XS 1

\

N

San Sevaine Channel - XS 1 - Upstream of Baseline Road

1) Shear Ratio SR (risk factor C,)

1 (highrisk) 1.3 <SR< 1.5
Ci= 0.5 (medium risk) 1.00 < SR< 1.3
0 (low risk) aggrading channel, hardened bed

Basellne Rd
Hydraulic Design - Uniform Flow A=

Title: [San Sevaine Channel - %5 1 HD File: [hodatahT 01067 34\ CaleshStmmater\Hudraulics \HEC-RAS Zone

River. |San Sevaine Chan 'i Defaults Apply

Reach: iF\sach'I :‘j River Sta.; IZ _vJ EJJ Compute I Repot...

S04 | width | Uniform Flow RS =2

Station | Elevation | Eguation | Roughness = | 1206 MU .00 .}‘n MU L] _ f f

1100 120538 Marning 003 | L__z‘\_{% ______ RaaE _;-_:;_/_J__ ] [Cegend S=0.004 t/ t

2o 120436 Manning 0.03 1 LIERACE: Frcing

BEEXIF sl H,W/S Elev = 1205.02 b

R " H. = 7.99 f

55722 119508 Marning 0035 o=17. t

55722 | 119459 1202

76248 119459 )

_B|EF.EE 119453  Manning 0.03 s 1 1 _

__9|e7EE | 119509 % 120011 ! I Qy=1774 cfs

o712 119762 3 H,

1|73 | 120258 = o Ho

Q, = 2Qg = 3548 cfs
Apply Geometry ! P
Slape:|0.004 11 i ; H, =10.43 ft
~100 -50 o a0 100 150 200 230
Discharge:i'l??-l el thy
ion g
Ho w5 Elev [1202.58 i .| SR=H /H =1.31
Uniform Flows Results ~ 2 0 °
River: San Sevaine Chan Reach Reachl RS: 2 i
m_! Salve Unifarm Flow for Discharge ] C _ 1 0 h h . k

et et of e Low Flow Chaie, €1 =1.0 (high risk)

2) Entrainment Ratio ER (risk factor C3)

V =8.58 fps

ER- fo _ pV2/C

- - ( _ )D ® C D50= 2.0 mm
Tcr Vs =7 )VsoYcr

g=32.2ft/s

2
C= 5.75Iog{ . HO] 0.=1.9
4D,

ER=0.26<1.0

1 (high risk) ER > 1.0
C2= = 0.5 (medium risk) ER < 1.0 C=421.93

0 (low risk) aggrading channel, hardened bed
( ) ag9 g C,=0.5 (medium risk)

RBF Consulting 1 SBC Stream Risk Classification



San Sevaine Channel - XS 1

"= = =
CONSULTING

3) Geotechnical Stability Number GSN (risk factor C3)
1 (high risk) GSN > 1.0 or toe/bank erosion observed

Cz= 0.5 (medium risk) GSN < 1.0
0 (low risk) engineered banks or wide shallow channel

i
H 0 E = gt
GSN= —— , Hc = critical bank height L1 e
He ¢ Pz
; 14 /¢
Assumed cohesion = 300 psf, He=14 ft, GSN = 0.57 < 1.0 P P2
W=z
C3=0.5 (medium risk) § A
Vel gDD 220 240 260 280 300 320 340 350 380 400
4) Confinement Class (risk factor Cy) COHESION (psf) K=o.5
1 (high risk) W/B < 4
Cs= 0.5 (medium risk) W/B > 4 W = valley width, B = channel width
0 (low risk) banks fixed in place

W=470ft, B=23569 ft, W/B=13.17> 4.0, C4 = 0.5 (medium risk)

5) Bank Conditions (risk factor Cs)

Bedrock Bank Protection Vegetation Stratication | Bank Erosion | Toe Erosion
Yes=0 Good condition = 0 Dense =0 No=0 No=0 No=0
No=1 Bad condition =1 Sparse or no =1 Yes=1 Yes=1 Yes=1
Cs1 =1.0 Cs2=0.0 Cs3=0.0 Cs4=0.0 Cs5=0.0 Cs6=0.0

6

2.Cs

C, =2 5 =0.17 (low-medium risk)

RBF Consulting 2 SBC Stream Risk Classification



San Sevaine Channel - XS 1

" m =
CONSULTING

6) Streambed Conditions (risk factor Cs)

Braided | Armored | Bedrock | Headcuts | Degradation | D/S Hardpoint | Sediment Source
Yes=0 Yes=0 Yes=0 No=0 <1ft=0 Yes=0 No=0
No =1 No =1 No =1 Yes =1 >1ft=1 No =1 Yes =1
C61=0.0 | Co2=1.0 | Ce3=1.0 | Cs54=0.0 Cs5=0.0 Cés=1.0 Cs7=1.0

7

ZCGi

Cy=-L - =0.57 (medium-high risk)

Stability Index SI
] 5 Primary criteria =w; =w; =wz =2/9
SI'= Zl:WiC‘ : ;Wi =1 Secondary criteria = w4 = ws = wg = 1/9

SI=2/9%(1.0+0.5+0.5) + 1/9%(0.5+0.17+0.57) = 0.5

Risk Classification RC
low 0<SI<1/3
Cz= medium 1/3<S81<2/3
high 2/3<SI<1

SI=1/3<0.58<2/3

RC = Medium

RBF Consulting 3 SBC Stream Risk Classification



Demens Channel = XS 1

RAPID STREAM RISK CLASSIFICATION
"= = om FOR HYDROMODIFICATION MAPPING
s Sl IN SAN BERNARDINO COUNTY

Demens Channel - XS 1 - Upstream of Amethyst Avenue

1) Shear Ratio SR (risk factor C,)

1 (highrisk) 1.3 <SR< 1.5
Ci= 0.5 (medium risk) 1.00 < SR< 1.3
0 (low risk) aggrading channel, hardened bed

Hydraulic Design - Uniform Flow
File Type Wiew Help

Title:  [Demens Creek Channel - <5 1 HD File: |h:\pdata\1 01067345 Cales\Stmwater\HudraulicssHE C-RAS ' Zone

River: | Demens Creek Cha - Defaults Apply
Reach: ‘F\aacm j River Sta: |2 j ﬂﬂ Compute Report

S04 | width | Uniform Flaw RS = 2

Station | Elevation | Equation | Roughness « 2040 M 003 1l M: 0.03 . :
[ 203574 | Marning | 0,03 egen

1329 203107 reuma
= Ho=2.36ft

2479 20293

0639 202635 Bark Sta
35 202197

325 201569  Manning | 0035
360.99 | 201656 | Manring | 0.03 Qo =1119.2 cfs
;|04 20672 J—
39315 202672

41515 202872

55515 2030.12 |

S =0.103 ft/ft

(L =r=)

2035

|'—D‘m|‘-"m|'—"|*-|w|m|4

=

Elervation (1)

Q, =2Qg =2238.4 cfs

2025

Apply Geometry

[ Gradelion,. | H, W/S Elev = 2018.94
Slope: 0103 R NIRRT TR Ny NN R R

Dischalge:’W SR = H H = 1 38
H .
Ho w/s Elev. [2ma 05 Ho 2 2/Ho

Hz =3.25 ft

20157 1o L
1] 100 200 300 (336,25, 2015.69) 600 700

Station (ft)
Copy ®5 to Geametric Data... o

Uniform Flow Results

C1=1.0 (high risk)

|3 Il)L\_

Fiver: Demens Creek Cha Fieach: Reachl RS: 2
Solve Uniform Flow for Discharge

172.02, 202031

*Note: Q0 based on Q10

2) Entrainment Ratio ER (risk factor C3)

V =19.45 fps

ER- fo _ pV2/C

- - ( _ )D @ C Dsg = 2.0 mm
Tcr Vs =V )Vs0Ycr

) g =32.2ft/s
HO
C=|5.75lo 12.274 0,=1.9

50

ER=1.87>1.0
1 (high risk) ER > 1.0
C;= =< 0.5 (medium risk) ER < 1.0 C=306.09

0 (low risk) aggrading channel, hardened bed
( ) agg g C,.=1.0 (high risk)

RBF Consulting 1 SBC Stream Risk Classification



Demens Channel = XS 1

"= = =
CONSULTING

3) Geotechnical Stability Number GSN (risk factor C3)
1 (high risk) GSN > 1.0 or toe/bank erosion observed

Cs= 0.5 (medium risk) GSN < 1.0
0 (low risk) engineered banks or wide shallow channel

#
H 0 E 20 oee
GSN = H ] , Hc = critical bank height E 1 ///w
A 16
; 14 /?
Assumed cohesion = 300 psf, Hc=14 ft, GSN = 0.76 < 1.0 P N Pz
WP=Z
C3 = 0.5 (medium risk) § "
s gDD 220 240 280 280 300 320 340 360 280 400
4) Confinement Class (risk factor Cy) GOHESION (psf) K=o.5
1 (high risk) W/B < 4
C3= 0.5 (medium risk) W/B > 4 W = valley width, B = channel width
0 (low risk) banks fixed in place

W =505t B=74 ft, W/B = 6.82> 4.0, C4 = 0.5 (medium risk)

5) Bank Conditions (risk factor Cs)

Bedrock Bank Protection Vegetation Stratication | Bank Erosion | Toe Erosion
Yes=0 Good condition = 0 Dense =0 No=0 No=0 No=0
No =1 Bad condition =1 Sparse or no =1 Yes=1 Yes =1 Yes=1
Cs1=1.0 Cs2=1.0 Cs3=0.0 Cs4=0.0 Cs5=0.0 Cs6=0.0

6

2.Cs
C,=-2 5 =0.33 (low-medium risk)

RBF Consulting 2 SBC Stream Risk Classification
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CONSULTING

6) Streambed Conditions (risk factor Cs)

Demens Channel = XS 1

Braided | Armored | Bedrock | Headcuts | Degradation | D/S Hardpoint | Sediment Source
Yes =0 Yes=0 Yes=0 No=0 <1ft=0 Yes=0 No=0
No=1 No=1 No=1 Yes=1 >1ft=1 No=1 Yes=1
Cs1=0.0 | Cs2=1.0 | Ce3=1.0 | C54=0.0 Css=1.0 Ces=1.0 Cs7=1.0

7

ZCGi

Primary criteria=w; =w; =w3=2/9

Secondary criteria = ws = ws =ws=1/9

Cs=-t - =0.71 (medium-high risk)
Stability Index SI
6 6
SI=>wC, > w=1
1 1
SI=2/9%(1.0+1.0+0.5) + 1/9%(0.5+0.33+0.71) = 0.73
Risk Classification RC
low 0<SI<1/3
Cs:= medium 1/3<81<2/3
high 2/3<SI<1

SI=2/3<073<1

RC = High

RBF Consulting

SBC Stream Risk Classification



24™ St Storm Drain Channel — XS 1

RAPID STREAM RISK CLASSIFICATION
"= = om FOR HYDROMODIFICATION MAPPING
s Sl IN SAN BERNARDINO COUNTY

24t St Storm Drain Channel - XS 1 - Upstream of Amethyst Avenue

Google

N 24™ St Storm Drain
A% S sl Channel-XS 1

1) Shear Ratio SR (risk factor C,)

1 (highrisk) 1.3 <SR< 1.5
Ci= 0.5 (medium risk) 1.00 < SR< 1.3
0 (low risk) aggrading channel, hardened bed

T E.”EEr \; ‘

Title:  [2dth 5¢500- 51 HD File: |hodatah] 01067345 CalcshShmwatersHudraulics\HEC-FAS Zone l e . €

River. | 24th St Stam Dr - Defaults - 4 Mr_\—/

Fieach: [Reacht | Riversta: |2 -] ﬂﬂ | Repar. | - -
S =0.079 ft/ft

S/Qwn | Wwidth | Uniforrn Flow RS =2

Station | Elevation | Equation | F\Dughnsssi‘ [ 10035 M 0035 M 0035 _-I

1668
1663173 | Manning | 0,035
1502 1656.979 1666 Ground —
2809 1650.554 Marning 0.035 ek ot Ho = 3.2 ft
4475 1649303

Hydraulic Design - Uniform Flow

File Type View Help

Legemd

[0
_2
3
4 1664
5/5a51  1649.303
B|E429 1652402
77013 1652504 1eez Qo =1137 cfs
89127 1663678 Manning 0,035 _ 1es0
912523 | 1666.029 =
10 5
KT ] F e Q,=2Qy=2274 cfs
& 1656
ey o\t e =435t
__Gradation.. |
Slope: [1.073 1852 Ho H
2
Discharge: {1137 1650 SR = Hz/Ho =1.36

Ho wes elev [16525 .
0

20 40 =) &0 100 120 140

Station (f)
Copy ¥5 to Geametric Data, il

Uniform Flaw Results

C1=1.0 (high risk)

€ II)LL

Fiiver: 24th St Storm Dr Reach: Reachl RS: 2
Solve Uniform Flow for Discharge

Enter the Invert of the Low Flow Channel.

2) Entrainment Ratio ER (risk factor C3)

V =20.25 fps

ER- fo _ pV2/C

- - ( _ )D @ C Dgg = 2.0 mm
TR Vs =V )Vs0Ycr

) g =32.2 ft/s
HO
C=|5.75lo 12.274 0.,=1.9

50
ER=1.86>1.0

1 (high risk) ER > 1.0
C:= =< 0.5 (medium risk) ER < 1.0 C=333.27

0 (low risk) aggrading channel, hardened bed
( ) agg g C2=1.0 (high risk)

RBF Consulting 1 SBC Stream Risk Classification



24™ St Storm Drain Channel — XS 1

"= = =
CONSULTING

3) Geotechnical Stability Number GSN (risk factor C3)
1 (high risk) GSN > 1.0 or toe/bank erosion observed

Cs= 0.5 (medium risk) GSN < 1.0
0 (low risk) engineered banks or wide shallow channel

#
H 0 E 20 oee
GSN = H ] , Hc = critical bank height E 1 ///w
A 16
; 14 /?
Assumed cohesion = 300 psf, Hc=14 ft, GSN = 0.81 < 1.0 P N Pz
WP=Z
C3 = 0.5 (medium risk) § "
s gDD 220 240 280 280 300 320 340 360 280 400
4) Confinement Class (risk factor C4) COHESION (psf) K=ed
1 (high risk) W/B < 4
C3= 0.5 (medium risk) W/B > 4 W = valley width, B = channel width
0 (low risk) banks fixed in place

W =532ft, B=63.2 ft, W/B = 8.42> 4.0, C4 = 0.5 (medium risk)

5) Bank Conditions (risk factor Cs)

Bedrock Bank Protection Vegetation Stratication | Bank Erosion | Toe Erosion
Yes=0 Good condition = 0 Dense =0 No=0 No=0 No=0
No =1 Bad condition =1 Sparse or no =1 Yes=1 Yes =1 Yes=1
Cs1=1.0 Cs2=1.0 Cs3=1.0 Cs4=0.0 Cs5=1.0 Css=1.0

6

2.Cs
C,=-2 5 =0.83 (medium-high risk)

RBF Consulting 2 SBC Stream Risk Classification



" m =
CONSULTING

6) Streambed Conditions (risk factor Cs)

24™ St Storm Drain Channel — XS 1

Braided | Armored | Bedrock | Headcuts | Degradation | D/S Hardpoint | Sediment Source
Yes =0 Yes=0 Yes=0 No=0 <1ft=0 Yes=0 No=0
No=1 No=1 No=1 Yes=1 >1ft=1 No=1 Yes=1
Cs1=0.0 | Cs2=1.0 | Ce3=1.0 | Cs4=1.0 Cs5=0.0 Ces=1.0 Cs7=1.0

7

ZCGi

Primary criteria=w; =w; =w3=2/9

Secondary criteria = ws = ws =ws=1/9

Cs=-t - =0.71 (medium-high risk)
Stability Index SI
6 6
SI=>wC, > w=1
1 1
SI=2/9%(1.0+1.0+0.5) + 1/9%(0.5+0.83+0.71) = 0.78
Risk Classification RC
low 0<SI<1/3
Cs:= medium 1/3<81<2/3
high 2/3<SI<1

SI=2/3<0.78<1

RC = High

RBF Consulting

SBC Stream Risk Classification



Calculation Summary Sheets
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Baldridge Channel — XS 2

RAPID STREAM RISK CLASSIFICATION
"= = om FOR HYDROMODIFICATION MAPPING
s Sl IN SAN BERNARDINO COUNTY

Baldridge Channel - XS 1 - Downstreem of North Palm Street

1) Shear Ratio SR (risk factor C,)

1 (highrisk) 1.3 <SR< 1.5
Ci= 0.5 (medium risk) 1.00 < SR< 1.3
0 (low risk) aggrading channel, hardened bed

Hydraulic Design - Uniform Flow | I D|&‘ [ / ’ St
File Type Yiew Help Baldrldge L -
Title:  [Baldridae Channel ¥5002 HD File: [l \odatah 101057 34\C ales\Stimmater HudiauliessHEC-RAS Zone m Channel XS 2 RS
River. |Baldridge Channe - - Iy« el | o Wy
Reach [1 =] River Sta [002 ~] ﬂﬂ T ; , ‘*i-- v il
Ry

S/QMn ] “wWidth | Unifarm Flow RS = 002 R

e le N
Station | Elevation | Equation | Rnughnassi‘ 1965 M. 003 1 M M 0.03 Tegend S = 0_043 ft/ft

| 1]300. 136415 | Manning | 003
" 2|32669 136382 g Grouns
338987 133682 |Manning | 0.03 1380 § Bant st
e e Ho= 435 1t
I 1355
6 401.93 | 1335.02 | Manning | 0.03
7azas 1amez 2
45 132 z Qp =748 cfs
9l B
ﬂ ulj 1345
] -

1340 H, W/S Elev = 1336.41 Q, =2Qp = 1496 cfs

Apply Geomety | || Fooo oo oo

1335

i | Ho A QT H: H, = 5.74 ft
Slope:[0.043 - ‘ ) 2 '
B 300 920 M0 0 300 400 420 440 460

Station (ft)

Ho wiskeevfiasste [ SR = HZ/HO =1.32

Uniform Flow Results

. River: Baldiidge Charne Reach: 1 RS: 002
Lo o Eremeie Deik Solwe Unitarm Flaw for Discharge

Enter the Ireeert of the Low Flow Channel

[x H)Ll;

C1=1.0 (high risk)

2) Entrainment Ratio ER (risk factor C3)

V =18.43 fps

ER- fo _ pV2/C

- _( _ )D ® C D50=2mm
Tcr Vs =7 )VsoYcr

g=32.2ft/s

2
C= 5.75Iog{ . HO] 0.=1.9
4D,

ER=1.42>1.0

1 (high risk) ER > 1.0
C2= = 0.5 (medium risk) ER < 1.0 C=361.86

0 (low risk) aggrading channel, hardened bed
( ) agg g C2.=1.0 (high risk)

RBF Consulting 1 SBC Stream Risk Classification



Baldridge Channel — XS 2

| |} n
CONSULTING

3) Geotechnical Stability Number GSN (risk factor C3)
1 (high risk) GSN > 1.0 or toe/bank erosion observed

Cz= 0.5 (medium risk) GSN < 1.0
0 (low risk) engineered banks or wide shallow channel

i
GSN = i Hc = critical bank height g :] L
H C ' % 18 ///
; 14 /¢
Assumed cohesion = 300 psf, He=14 ft, GSN =.31 < 1.0 P P2
T A
C3=0.5 (medium risk) § A
Vel gDD 220 240 260 280 300 320 340 350 380 400
4) Confinement Class (risk factor Cy) COHESION (psf) K=o.5
1 (high risk) W/B < 4
Cs= 0.5 (medium risk) W/B > 4 W = valley width, B = channel width
0 (low risk) banks fixed in place

W=130ft B=7ft, W/B=18.6 >4.0, C4+ = 0.5 (medium risk)

5) Bank Conditions (risk factor Cs)

Bedrock Bank Protection Vegetation Stratication | Bank Erosion | Toe Erosion
Yes=0 Good condition = 0 Dense =0 No=0 No=0 No=0
No=1 Bad condition =1 Sparse or no =1 Yes=1 Yes=1 Yes=1
Cs1 =1.0 Cs2=1.0 Cs3=0.0 Cs4=0.0 Css=1.0 Cs6=1.0

6

2.Cs

C, =2 5 =0.67 (medium-high risk)

RBF Consulting 2 SBC Stream Risk Classification
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CONSULTING

6) Streambed Conditions (risk factor Cs)

Baldridge Channel — XS 2

Braided | Armored | Bedrock | Headcuts | Degradation | D/S Hardpoint | Sediment Source
Yes=0 Yes=0 Yes=0 No=0 <1ft=0 Yes=0 No=0
No =1 No =1 No =1 Yes =1 >1ft=1 No =1 Yes =1
C61=0.0 | Co2=1.0 | Ce3=1.0 | Cs4=1.0 Ce5=1.0 Cés=1.0 Cs7=1.0

7

ZCGi

C,=— - =0.86 (medium-high risk)
Stability Index SI

6 6
SI=>wC, > w=1

1 1

Primary criteria = w; =w; =wsz =2/9

Secondary criteria = ws = ws =we =1/9

SI = 2/9x(1.0+1.0+0.5) + 1/9x(0.5+0.67+0.86) = 0.7

Risk Classification RC
low 0<S8I<1/3
Cz= medium 1/3<S81<2/3
high 2/3<SI<1

SI=2/3<0.78<1

RC = High

RBF Consulting

SBC Stream Risk Classification



Meecham Channel = XS 1

RAPID STREAM RISK CLASSIFICATION
"= = om FOR HYDROMODIFICATION MAPPING
s Sl IN SAN BERNARDINO COUNTY

Meecham Channel - XS 1 - Upstream of Ohio Avenue

1) Shear Ratio SR (risk factor C,)

1 (highrisk) 1.3 <SR< 1.5
Ci= 0.5 (medium risk) 1.00 < SR< 1.3
0 (low risk) aggrading channel, hardened bed

Hydraulic Design - Uniform, Flow C o ) |Z
File Type View Help

Title:  IMeecham Channel x5001 HD File: |h\odatah101 067344 CaleshS tmwatersHudraulics\HEC-RAS Zane

River: IMeecham Channel - Defaults Apply
Fieach |1 ~| River ta IUUZ -] ﬂﬁ { Tompife"l|  Repart.. |
S0t | i | | Uniform Flow RS = 002 | E| $=0.0187 ft/ft
Station | Elevation | Equation | Roughness = | 1818 I M 003 Togend
e 1816.63  Manning ' 0.03
BE EAL k] - Ground Ho =2.50 ft
EEEAE ot st
AR 1017 H, W/S Elev = 1816.81
5133706 (1891383 | | | FeAeRe et R e T
BEEENEEEE Qo =559 cfs
73131 181313
8|22 181213 1818
3|34281 181313 g
EEEEENEEEE g Qz = ZQO =1118 cfs
11|347.06 181363 j &
@
Y oaas
Apply Geometry H, = 3.16 ft
Gradation
Slope L0187 1914
Disnhalgazlﬁﬁﬂ SR - HZ/H() - 1.26
[ieers v
Ho e 181%50 300 350 400 450 500 550 G600
ot ; C1=0.5 (medium risk)
Copy %S ta Geometric Data. . ;lJ
Uniform Flow Results ~
River. Meecham Channel Feach: 1 RS 002 n
Solve Uniform Flow for Discharge n)

[Enter the Invert of the Low Flow Channel.

2) Entrainment Ratio ER (risk factor Cz)

V =9.23 fps

Er- fo _ pV2/C

- _( _ )D @ C D50=2mm
Tcr Vs —V)PY509cr

g =32.2ft/s

2
C =|5.75log 12.27 H, O,=1.9
4D

50

ER=041<1.0

1 (high risk) ER > 1.0
C2= < 0.5 (medium risk) ER < 1.0 C=311.15

0 (low risk) aggrading channel, hardened bed
‘ ) a9 ? C2.=0.5 (medium risk)

RBF Consulting 1 SBC Stre



Meecham Channel = XS 1

= " L
CONSULTING

3) Geotechnical Stability Number GSN (risk factor C3)
1 (high risk) GSN > 1.0 or toe/bank erosion observed

Cs= 0.5 (medium risk) GSN < 1.0
0 (low risk) engineered banks or wide shallow channel

20 g

65N= L . e critical bank height e B

= H, , Hc = critical bank heig %., P
£ %
HR i

Assumed cohesion = 300 psf, Hc=14 ft, GSN = 0.18 < 1.0 K Pz

VL
C3 = 0.5 (medium risk) § NZ=
et gDD 220 240 280 280 300 320 340 380 380 400

4) Confinement Class (risk factor C4) COHESION (psf) Ko,

1 (high risk) W/B < 4
C3= 0.5 (medium risk) W/B > 4 W = valley width, B = channel width

0 (low risk) banks fixed in place
W=117ft B=40ft, W/B =2.9 <4.0, C4 = 1.0 (high risk
5) Bank Conditions (risk factor Cs)

Bedrock Bank Protection Vegetation Stratication | Bank Erosion | Toe Erosion
Yes=0 Good condition = 0 Dense = 0 No=0 No=0 No=0
No =1 Bad condition =1 Sparse or no =1 Yes=1 Yes =1 Yes=1
Cs1=1.0 Cs2=1.0 Cs3=1.0 Cs4=0.0 Cs5=0.0 Cs6=1.0

6
2.Cs
C,=-1 5 =0.67 (medium-high risk)

RBF Consulting

2

SBC Stre



Meecham Channel = XS 1

" m =
CONSULTING

6) Streambed Conditions (risk factor Cs)

Braided | Armored | Bedrock | Headcuts | Degradation | D/S Hardpoint | Sediment Source
Yes=0 Yes=0 Yes =0 No=0 <1ft=0 Yes=0 No=0
No=1 No=1 No=1 Yes=1 >1ft=1 No=1 Yes=1
Cs1=0.0 | Cs2=1.0 | Ce3=1.0 | C54=0.0 Css=1.0 Css = 0.0 Cs7=0.0

7

ZCGi

Ci=- " =0.43 (low-medium risk)

Stability Index SI
] 6 Primary criteria =w; =wz =w3 =2/9
SI= lewici ' lewi =1 Secondary criteria = ws = ws = we = 1/9

SI=2/9%(0.5+0.5+0.5) + 1/9%(1.0+0.67+0.43) = 0.57

Risk Classification RC
low 0<SI<1/3
Cs:= medium 1/3<81<2/3
high 2/3<SI<1

SI=1/3<0.57 <2/3

RC = Medium

RBF Consulting 3 SBC Stre



Meecham Channel = XS 2

RAPID STREAM RISK CLASSIFICATION
"= = om FOR HYDROMODIFICATION MAPPING
s Sl IN SAN BERNARDINO COUNTY

Meecham Channel - XS 2 - Upstream of Ohio Avenue

1) Shear Ratio SR (risk factor C,) '

I y
1 (highrisk) 1.3<SR<1.5 R Channel XS 2

Ci= < 0.5 (medium risk) 1.00 < SR < 1.3 v G/
0 (low risk) aggrading channel, hardened bed T o ﬁ‘

X

Hydraulic Design - Uniform, Flow:
File Type View Help

Title:  Meecham Charnel <5002 HD File: Jh\pdatatd 01067344 CaleshStimwater\Hudraulics\HE C-RAS Zone
River: | Meecham Channel - m 4
Reach: |1 j River Sta.: |UU2 j ﬂﬂ Report |
540 | width | Uniform Flow RS = 002 | —
- - - M. 0.035 Y
Sitation | Elevation | Equa.tlnn | Foughress « 1856 1 Tegend /4 S = 0_0187 ft/ft
_ 1o 185457  Manring ' 0.035
I EREEET H2 W/S Elev = 1854.11 Groung
_ 3[:e31 184822 E 1S Elanzsla
" a|3z208 184764 1854 Ho = 6.59 ft
_ 6| 325.04 | 184734
E|327.84 | 1846.41
_ 733363 | 18483F & 1852
i : Qo = 2413 cfs
_ 9[376.73 | 1853.07 E
_10[676.79 | 1854.57 o fasn
1 j
Q, =2Q, = 4826 cfs
Apply Geometry 1845
e H,=7.70ft
Slope: ’W 1846 2 '
Disnhalge:,ﬁ 0 100 200 3;0@t (:SU S00 600 700
ian
Ho s Elev:[Te52 o JJ SR =H,/Hy=1.17
Uniform Flow Results ~
. River Meecham Channel Reach: 1 RE: 002 B
M Salve Unitorm Flovs for Discharge b Ql = 0_5 I medlum rlskl

Enter the Irvvert of the Low Flow Charinel.

2) Entrainment Ratio ER (risk factor C3)

V =12.68 fps

ER- fo _ pV2/C

- _( _ )D ® C D50=2mm
Tcr Vs =7 )VsoYcr

, g=32.2ft/s
HO
C=|5.75lo 12.274 0,=1.9

50

ER=0.60<1.0
1 (high risk) ER > 1.0
C2= = 0.5 (medium risk) ER < 1.0 C=402.39

0 (low risk) aggrading channel, hardened bed
( ) ag9 g C,=0.5 (medium risk)

RBF Consulting 1 SBC Stream Risk Classification



Meecham Channel = XS 2

| |} n
CONSULTING

3) Geotechnical Stability Number GSN (risk factor C3)
1 (high risk) GSN > 1.0 or toe/bank erosion observed

Cz= 0.5 (medium risk) GSN < 1.0
0 (low risk) engineered banks or wide shallow channel

Ho N . g B
GSN = H ] , Hc = critical bank height % 5 ///zr
; 14 /?’
Assumed cohesion = 300 psf, He=14 ft, GSN = 0.47 < 1.0 % P2
g 12 ,é/
C3=0.5 (medium risk) § A
e gDD 220 240 260 280 300 320 340 350 380 400
4) Confinement Class (risk factor C4) COHESION (psf) K=ol

1 (high risk) W/B < 4
Cs= 0.5 (medium risk) W/B > 4 W = valley width, B = channel width
0 (low risk) banks fixed in place

W =450 ft, B=58 ft, W/B =7.8 >4.0, C4 = 0.5 (medium risk)

5) Bank Conditions (risk factor Cs)

Bedrock Bank Protection Vegetation Stratication | Bank Erosion | Toe Erosion
Yes=0 Good condition = 0 Dense =0 No=0 No=0 No=0
No=1 Bad condition =1 Sparse or no =1 Yes=1 Yes=1 Yes=1
Cs1 =1.0 Cs2=1.0 Cs3=0.0 Cs4=0.0 Cs5=0.0 Cs6=0.0

6

2.Cs

C, =2 5 =0.33 (low-medium risk)

RBF Consulting 2 SBC Stream Risk Classification
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CONSULTING

6) Streambed Conditions (risk factor Cs)

Meecham Channel = XS 2

Braided | Armored | Bedrock | Headcuts | Degradation | D/S Hardpoint | Sediment Source
Yes=0 Yes=0 Yes=0 No=0 <1ft=0 Yes=0 No=0
No =1 No =1 No =1 Yes =1 >1ft=1 No =1 Yes =1
C61=0.0 | Co2=1.0 | Ce3=1.0 | Cs54=0.0 Cs5=0.0 Cés=1.0 Cs7=1.0

7

ZCGi

Cy=-L - =0.57 (medium-high risk)
Stability Index SI

6 6
SI=>wC, > w=1

1 1

Primary criteria = w; =w; =wsz =2/9

Secondary criteria = ws = ws =we =1/9

SI=2/9%(0.5+0.5+0.5) + 1/9x(0.5+0.33+0.57) = 0.49

Risk Classification RC
low 0<S8I<1/3
Cz= medium 1/3<S81<2/3
high 2/3<SI<1

SI=1/350.49 < 2/3

RC = Medium

RBF Consulting

SBC Stream Risk Classification



Cable Creek—-XS 1

RAPID STREAM RISK CLASSIFICATION
"= = om FOR HYDROMODIFICATION MAPPING
s Sl IN SAN BERNARDINO COUNTY

Cable Creek - XS 1 - Upstream of Ohio Avenue

1) Shear Ratio SR (risk factor C,) _. \ E : .

1 (highrisk) 1.3 <SR< 1.5
Ci= 0.5 (medium risk) 1.00 < SR< 1.3
0 (low risk) aggrading channel, hardened bed

Hydraulic Design - Uniform Flow (== |Z||E|E|

File Type Wiew Help
Title:  [Cable Creek - %5 1 HD File: by\pdatah1 0 0B7 345 CaleshStimwater\Hudraulics\HEC-RAS Zone
River: |Cable Creek hd Defaults
Reach [1 =] Riversta [on2 =] 11 il ] Repo.. |
S04 | width | Uniform Flow RS = 002 |
Station | Elevation | Equation | Roughness = 1705 L M 002 (il | S = 0.0187 ft/ft
0. 7008 | Manning 002 Legond
— o —
211 1634, Manning | 0.035 X Ground
3|33 1EB45 | Manning  0.02 i *
Tal1E. 1682 Mamning 0035 7m0 A | Rl Ho=2.5ft
_ B|157 1691
5
ki
5 . Qp = 2,185 cfs
H =
10| 5
= )3 Q, = 2Qy = 4,370 cfs
1690 ’
~Aogly Beonety | H, W/S Elev = 1685.17
______________________ - —_
G H,=3.17 ft
Slope:|0.0187
Discharge: | 2185 H, M
Ho wisel = = 1.
0 e | 16845 1580 SR HZ/H() 1 27
[t} 50 100 150 200
ooy 5 1o b Station (ft)
opy to Geometnc Data... J Ql - 0.5 [mEdlum I‘ISk)
Uniform Flow Results ~ =
Fiver: Cable Creek.  Reach: 1 RS: 002 u
Salve Uniform Flow for Discharge b
Enter the Invert of the Low Flow Charnnel

2) Entrainment Ratio ER (risk factor C3)

V =11.44 fps
ER = T, pV2/C
- _( _ )D @ C D50=2mm
Tcr Vs =V )Ps50Y9cr
g=32.2ft/s’
H 2
C =|5.75log 12.27—° 0,=1.9
4D,

ER=0.64<1.0
1 (high risk) ER > 1.0
Cz= =< 0.5 (medium risk) ER < 1.0 C=311.15

0 (low risk) aggrading channel, hardened bed
( ) agg g C2=0.5 (medium risk)

RBF Consulting 1 SBC Stream Risk Classification



Cable Creek—-XS 1

"= = =
CONSULTING

3) Geotechnical Stability Number GSN (risk factor C3)
1 (high risk) GSN > 1.0 or toe/bank erosion observed

Cz= 0.5 (medium risk) GSN < 1.0
0 (low risk) engineered banks or wide shallow channel

20

Ho g o
|
GSN = - , Hc=critical bank height ] an
H C 8 EI 16 ///
' ZZ
Assumed cohesion = 300 psf, Hc=14 ft, GSN = 0.84 < 1.0 i s
12
22
C3= 0.5 (medium risk) § "
e gDD 220 240 260 280 300 320 340 360 380 400
4) Confinement Class (risk factor Cy) COHESION (psf) K=o
1 (high risk) W/B < 4
Cz= 0.5 (medium risk) W/B > 4 W = valley width, B = channel width
0 (low risk) banks fixed in place

W=600ft B=129 ft, W/B = 4.7 >4.0, C4 = 0.5 (medium risk)

5) Bank Conditions (risk factor Cs)

Bedrock Bank Protection Vegetation Stratication | Bank Erosion | Toe Erosion
Yes=0 Good condition = 0 Dense = 0 No=0 No=0 No=0
No =1 Bad condition =1 Sparse or no =1 Yes =1 Yes =1 Yes =1
Cs1=1.0 Cs2=1.0 Cs3=1.0 Cs4=0.0 Cs5=0.0 Cs6=0.0

6

2.Cs

C,=-1 5 =0.50 (medium risk)

RBF Consulting 2 SBC Stream Risk Classification



Cable Creek—-XS 1

| | |}
CONSULTING

6) Streambed Conditions (risk factor Ce)

Braided | Armored | Bedrock | Headcuts | Degradation | D/S Hardpoint | Sediment Source
Yes=0 Yes=0 Yes=0 No=0 <1ft=0 Yes=0 No=0
No=1 No=1 No=1 Yes =1 >1ft=1 No=1 Yes =1
Cs1=0.0 | Cs2=1.0 | Cs3=1.0 | C54=0.0 Css5=0.0 Css = 0.0 Cs7 =1.0

7

2.Cs

C,=-t . =0.43 (low-medium risk)

Stability Index SI
i . Primary criteria = w; = w; = w3 =2/9
Sl = Zl:WiCi , lewi =1 Secondary criteria = ws = ws = we = 1/9

SI=2/9%(0.5+1.0+0.5) + 1/9x(0.5+0.5+0.43) = 0.49

Risk Classification RC
low 0<SI<1/3
Cz= medium 1/3<81<2/3
high 2/3<8I<1

SI=1/350.49 < 2/3

RC = Medium

RBF Consulting 3 SBC Stream Risk Classification




Lytle Creek— XS 1

RAPID STREAM RISK CLASSIFICATION
"= = om FOR HYDROMODIFICATION MAPPING
s Sl IN SAN BERNARDINO COUNTY

Lytle Creek - XS 1 - Upstream of Ohio Avenue

1) Shear Ratio SR (risk factor C,)

1 (highrisk) 1.3 <SR< 1.5
Ci= 0.5 (medium risk) 1.00 < SR< 1.3
0 (low risk) aggrading channel, hardened bed

» Hydraulic Design - Uniform Flow

Title: |Lytle Cresk, <5001 HO File: b \ndata 10106734\ CaloshS trmwater\Hudraulics\ HEC-RAS \Zone <
River. ILytIa Creek - Detaults i . =
Reach: |1 ;] Riwver Sta, |002 ;] i!ll Compute l Report
s/ | widh | Uniform Flow RS = 002 | &l S =0.0263 ft/ft
Station | Elevation | Equation [ Roughness = MO0 1
D |11as.4 |M2nnitng luuag : 1200 I I Legend
2l (11883 3 - ! Ground Ho = 2.0 ft
370 (1193 i o
s (11963 20 | | |
5100 [1186.3 i i i i
e1a0. 118503 I I I Qo = 18185 cfs
7iss 115603 = 1a
EERNE £
_g[458  [11581 E: ) 36370 cf
10/E88 [1156.2 2 = =
Mf7oe [115801 Eil ° EEEE I ! Q Qo CIs
H, W/S Elev = 1158.98
AEEIgGEDmergI NEl === ===+ ===+ - =
— A r‘-—-—‘—-—‘:—-——-——I‘HD *Hz H2 2.97 ft
m,chir: ? ;223; Sl e T E:;f iuu 1000 1200 1400 SR = Hz/Ho =1.49
Ho /S Elev:[1150.01 | o |‘
UrwlfurmFIDwF\Esulls ; Ql = 1.0 [hl h l‘iSk]
o5t Gecme Date | | £6% U1 o e i 9
[E nter the: [nvert of the Low Flow Channel
2) Entrainment Ratio ER (risk factor C;)
V =12.22 fps
2
R o _ pV2[C
_ D50 =2 mm
Ter (75 7)D50®CRC
, g=32.2ft/s
H 0
C= 5.75Iog{12.27 j 0,=1.9
4 50
ER=0.77<1.0
1 (high risk) ER > 1.0
Cz= 0.5 (medium risk) ER < 1.0 C=291.80
0 (low risk) aggrading channel, hardened bed ) _
C2=0.5 (medium risk)

RBF Consulting 1 SBC Stream Risk Classification



Lytle Creek— XS 1

| |} n
CONSULTING

3) Geotechnical Stability Number GSN (risk factor C3)
1 (high risk) GSN > 1.0 or toe/bank erosion observed

Cz= 0.5 (medium risk) GSN < 1.0
0 (low risk) engineered banks or wide shallow channel

20 “
Ho i : ? e |
GSN = T Hc = critical bank height % 5 e
; 14 /?’ .
Assumed cohesion = 300 psf, Hc=14 ft, GSN = 0.14< 1.0 % P2
%‘ 12 ,‘///
C3=0.5 (medium risk) § A
Vel gDD 220 240 260 280 300 320 340 350 380 400
4) Confinement Class (risk factor Cy) SRR ot s

1 (high risk) W/B < 4
Cs= 0.5 (medium risk) W/B > 4 W = valley width, B = channel width
0 (low risk) banks fixed in place

W =1090 ft, B=1090 ft, W/B = 1 < 4.0, C4 = 0.0 (low risk)

5) Bank Conditions (risk factor Cs)

Bedrock Bank Protection Vegetation Stratication | Bank Erosion | Toe Erosion
Yes=0 Good condition = 0 Dense =0 No=0 No=0 No=0
No=1 Bad condition =1 Sparse or no =1 Yes=1 Yes=1 Yes=1
Cs1 =1.0 Cs2=1.0 Cs3=1.0 Cs4=0.0 Cs5=0.0 Cs6=0.0

6

2.Cs

C, =2 5 =0.50 (medium risk)

RBF Consulting 2 SBC Stream Risk Classification



" m =
CONSULTING

6) Streambed Conditions (risk factor Cs)

Lytle Creek— XS 1

Braided | Armored | Bedrock | Headcuts | Degradation | D/S Hardpoint | Sediment Source
Yes=0 Yes=0 Yes=0 No=0 <1ft=0 Yes=0 No=0
No =1 No =1 No =1 Yes =1 >1ft=1 No =1 Yes =1
C61=0.0 | Co2=1.0 | Ce3=1.0 | Cs54=0.0 Cs5=0.0 Cés=1.0 Cs7=1.0

7

ZCGi

Cy=-L - =0.57 (medium-high risk)
Stability Index SI

6 6
SI=>wC, > w=1

1 1

SI = 2/9x(1.0+0.5+0.5) + 1/9x(0.0+0.5+0.57)

Risk Classification RC
low 0<SI<1/3
Cz= medium 1/3<S81<2/3
high 2/3<SI<1

SI=1/350.56 < 2/3

RC = Medium

RBF Consulting

Primary criteria = w; =w; =wsz =2/9

Secondary criteria = ws = ws =we =1/9

0.5

SBC Stream Risk Classification



Cajon Creek—XS 1

RAPID STREAM RISK CLASSIFICATION
"= = om FOR HYDROMODIFICATION MAPPING
s Sl IN SAN BERNARDINO COUNTY

Cajon Creek - XS 1 - Downstream of Glen Helen Pkwy

b N

1) Shear Ratio SR (risk factor C,) == 3

Y

1 (highrisk) 1.3 <SR< 1.5
Ci= 0.5 (medium risk) 1.00 < SR< 1.3 Vil W\«
0 (low risk) aggrading channel, hardened bed ; \

- HydrauticDesign -Uniform Pl [-]5[X] ~ v//

Title:  [Caion Creek X5001 HD File: |h:\ndatat 101067 34\CalcshStmwater\Hudraulics\HE C-RAS Zone:

Riiver: | Cajor Crask - Defaults : 9 L Google=

Reach: ]1 _V_! River Sta. ]UUZ _vj _‘j_t_l Compute i Report I 3
S/ | widh] Uniorm Flow RS = 002 » & S =0.0208 ft/ft W'
Station | Elevation | Equation | Roughness RN M ML il
o = |1923 . |M:nnilng luuzg j 19 ; | Legend
207 19862 2 | “reuna Ho=1.75 ft
3|2234 192633 ol .. ¢
4|16 1wam 1930 2 [ Dok e
E|4107 192868
| 6l4484 192895 Qp = 3481 cfs
7|48 192904 Z 19
EEEREED H
| g|7s.05 (1330 5
108075 192885 — ] Q, =2Qy = 6962 cfs
o5 |15 = Ha W/S Elev = 1924.5
pply Geomelry 1824 HZ = 2.25 ft
Slope:|0.0208 1822 : ! _ _
Discharge: 3481 0 100 2uustmn (mauo 400 500 ' SR = HZ/HO =1.29
Ho /5 Elev: [1524. L — (]
Uniform Flow Results 2 Ql = 0.5 lmEdlum rlSk)
CopyfS toGeomelic Dot | || e o Bent R RERNEE v
(Enter the Invert of the Low Flow Channel. #
2) Entrainment Ratio ER (risk factor C;)
V =10.42 fps
2
Ty pV2[C
ER = = Dso =2 mm
- 50 —
Ter (75 7)D50®CRC
, g=32.2ft/s
H 0
C =|5.75log 12.27 O,=1.9
4 50
ER=0.58<1.0
1 (high risk) ER > 1.0
C2= < 0.5 (medium risk) ER < 1.0 C=280.52
0 (low risk) aggrading channel, hardened bed ) _
C2=0.5 (medium risk)

RBF Consulting 1 SBC Stream Risk Classification



Cajon Creek—XS 1

| |} n
CONSULTING

3) Geotechnical Stability Number GSN (risk factor C3)
1 (high risk) GSN > 1.0 or toe/bank erosion observed

Cz= 0.5 (medium risk) GSN < 1.0
0 (low risk) engineered banks or wide shallow channel

i
6SN= % e crtical bank height £ 2]
= H. , Hc = critical bank heig %., At
; 14 /?’
Assumed cohesion = 300 psf, He=14 ft, GSN = 0.13 < 1.0 % P2
. . g 10 ’4/
C3 = 0.5 (medium risk) § Z=
Vel gDD 220 240 260 280 300 320 340 380 280 400
4) Confinement Class (risk factor C4) COHESION (psf) S

1 (high risk) W/B < 4
Cs= 0.5 (medium risk) W/B > 4 W = valley width, B = channel width
0 (low risk) banks fixed in place

W =1424 ft, B = 1424 ft, W/B = 1 < 4.0, C = 1.0 (high risk

5) Bank Conditions (risk factor Cs)

Bedrock Bank Protection Vegetation Stratication | Bank Erosion | Toe Erosion
Yes=0 Good condition = 0 Dense =0 No=0 No=0 No=0
No=1 Bad condition =1 Sparse or no =1 Yes=1 Yes=1 Yes=1
Cs1 =1.0 Cs2=1.0 Cs3=1.0 Cs4=0.0 Cs5=0.0 Cs6=0.0

6

2.Cs

C, =2 5 =0.50 (medium risk)

RBF Consulting 2 SBC Stream Risk Classification
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CONSULTING

6) Streambed Conditions (risk factor Cs)

Cajon Creek—XS 1

Braided | Armored | Bedrock | Headcuts | Degradation | D/S Hardpoint | Sediment Source
Yes=0 Yes=0 Yes=0 No=0 <1ft=0 Yes=0 No=0
No =1 No =1 No =1 Yes =1 >1ft=1 No =1 Yes =1
C61=0.0 | Co2=1.0 | Ce3=1.0 | Cs54=0.0 Cs5=0.0 Cés=1.0 Cs7=1.0

7

ZCGi

Cy=-L - =0.57 (medium-high risk)
Stability Index SI

6 6
SI=>wC, > w=1

1 1

SI'=2/9%(0.5+0.5+0.5) + 1/9x(1.0+0.5+0.57)

Risk Classification RC
low 0<SI<1/3
Cz= medium 1/3<S81<2/3
high 2/3<SI<1

SI=1/350.56 < 2/3

RC = Medium

RBF Consulting

Primary criteria = w; =w; =wsz =2/9

Secondary criteria = ws = ws =we =1/9

0.5

SBC Stream Risk Classification



Cajon Creek — XS 2

RAPID STREAM RISK CLASSIFICATION
"= = om FOR HYDROMODIFICATION MAPPING
s Sl IN SAN BERNARDINO COUNTY

Cajon Creek - XS 2 - Downstream of Glen Helen Pkwy

Google

1) Shear Ratio SR (risk factor C;) " TS e -‘: ’

1 (highrisk) 1.3 <SR< 1.5
Ci= 0.5 (medium risk) 1.00 < SR< 1.3
0 (low risk) aggrading channel, hardened bed

Hydraulic Design - Uniform Flow

File Twpe Wiew Help

Title:  [Caion Creek <5002 HO File: [h:\ndatah] 01067344 CaleshStmmater\Hudraulics\HE C-RAS\Z one i
River. |Cajon Creek - Defaults |

Reach: ‘T j River Sta.: ‘002 j ﬂﬂ Repart ‘ '} [

Se0pin | widh | Uniform F\ow RS = 002 S =0.0153 ft/ft Ri
Station | Elevation | Equation [ Roughness « 2005 I‘_ M 0035 LA 02 M 003 | \
i[®2247 [19% Marning 0035 Legend -
248539 | 1938 2004 Grotind Ho=2.0ft
BECRERIE) Bart sta
| #|5oe08 193923 2002
| B|54a41 133962
_B|E59.85 | 193351 2000 Q,=3674 cfs
7| 58567 | 200, s
_6623.07 | 2000, g 199
| 8|e50.43 | 2000.25 ®
Mojcen 20 § Q, = 2Q, = 7348 cfs
11| F34.03 | 2000 =l .
gl Geomety | e ____l_'le_V{S_EIe_V_ >1990.84 H, = 2.84 ft
1990
Z
Slope: 0.0153 pre
DischargeFET—— 400 600 s0D 1000 St:uum) 1400 1600 1800 2000 SR = HZ/HO =1.42
{ug}

HD WS Eley: | 1930, |

Uriform Flow Results

P River: Cajon Creek Reach: 1 RS: 002
Lyt © Eeameile Uh.. Solve Uniform Flow for Discharge

Enter the Ireeert of the Low Flow Charinel

2) Entrainment Ratio ER (risk factor C;)

C1=1.0 (high risk)

£ I\>L|_

V=11.4fps

R o _ pV2[C

o _( _ )D ® C D50=2mm
Ter Vs =V )Vs0Ycr

g=32.2ft/s

2
H
C= 5.75I0{ . 0 J 0,=1.9
4D,

ER=0.67<1.0

1 (high risk) ER > 1.0
C2= < 0.5 (medium risk) ER < 1.0 C=291.80

0 (low risk) aggrading channel, hardened bed
( ) agg 9 C2=0.5 (medium risk)

RBF Consulting 1 SBC Stream Risk Classification



Cajon Creek — XS 2

| |} n
CONSULTING

3) Geotechnical Stability Number GSN (risk factor C3)
1 (high risk) GSN > 1.0 or toe/bank erosion observed

Cz= 0.5 (medium risk) GSN < 1.0
0 (low risk) engineered banks or wide shallow channel

20 ,
6SN= % e eritcal bank height f 2]
= H. , Hc = critical bank heig %., Pt
; 14 /?’ .
Assumed cohesion = 300 psf, He=14 ft, GSN = 0.14 < 1.0 % P2
. . g 10 ’4/
C3 = 0.5 (medium risk) § Z=

e gDD 220 240 260 280 300 320 340 380 280 400
4) Confinement Class (risk factor Cy) CRHESION (oef) sl

1 (high risk) W/B < 4
Cs= 0.5 (medium risk) W/B > 4 W = valley width, B = channel width
0 (low risk) banks fixed in place

W=1096 ft, B= 200 ft, W/B = 5.5> 4.0, C4 = 0.5 (medium risk)

5) Bank Conditions (risk factor Cs)

Bedrock Bank Protection Vegetation Stratication | Bank Erosion | Toe Erosion
Yes=0 Good condition = 0 Dense =0 No=0 No=0 No=0
No=1 Bad condition =1 Sparse or no =1 Yes=1 Yes=1 Yes=1
Cs1 =1.0 Cs2=1.0 Cs3=1.0 Cs4=0.0 Cs5=0.0 Cs6=0.0

6

2.Cs

C,=-1 5 =0.50 (medium risk)

RBF Consulting 2 SBC Stream Risk Classification
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6) Streambed Conditions (risk factor Cs)

Cajon Creek —XS 2

Braided | Armored | Bedrock | Headcuts | Degradation | D/S Hardpoint | Sediment Source
Yes=0 Yes=0 Yes=0 No=0 <1ft=0 Yes=0 No=0
No =1 No =1 No =1 Yes =1 >1ft=1 No =1 Yes =1
C61=0.0 | Co2=1.0 | Ce3=1.0 | Cs54=0.0 Cs5=0.0 Cés=1.0 Cs7=1.0

7

2.Ca

C,=-2 - =0.57 (medium-high risk)
Stability Index SI

6 6
SI=>wC, > w=1

1 1

Primary criteria = w; = w; = w3 =2/9

Secondary criteria = w4 = ws =we =1/9

SI=2/9%(1.0+0.5+0.5) + 1/9%(0.5+0.5+0.57) = 0.62

Risk Classification RC
low 0<SI<1/3
Cs= medium 1/3<81<2/3
high 2/3<SI<1

SI=1/3<0.62<2/3

RC = Medium

RBF Consulting

SBC Stream Risk Classification




WEST

CONSULTANTS. INC.

RAPID STREAM RISK CLASSIFICATION
FOR HYDROMODIFICATION MAPPING
IN SAN BERNARDINO COUNTY

City Creek - Downstream of Highland Ave

1) Shear Ratio SR (risk factor C,)

1(highrisk) 1.3<SR<1.5
C, =<0.5 (medium risk) 1.00 <SR <1.3
0 (low risk) aggrading channel, hardened bed

Cross Section

File Options Help

River | City Creek ~| »|e] | + 1 | F’ielnadData|

L

City Creek 1]

Reach: |City Creek ~| Riversta: [11844 MK
EBaseline Bridge Replacement J
RS =11844
14407 Legend
WS Dominant Q
1430 1 ceeeoaoo s
. Crit Daminant &
E —_
c Sround
£ oo N o R —
z Ineff
i »
- Bank Sta

14107

1400

$=3.1%

H, = 6.67 ft

Q, = 2,600 cfs (10-yr)
Q,=2Q,=5,200 cfs
H, =9.93 ft
SR=Hy/H,=1.49>13
C, = 1.0 (high risk)

1] 100 200 300 400 500

Station (ft)

2) Entrainment Ratio ER (risk factor C,)

2 2 2
ER= o ___ AV c__ v C =|5.75log| 12.27 H,
cr (75 - 7) D50®cr 1'659D50®crc 4D

a

50

1 (high risk) ER >1.0
C, =40.5 (medium risk) ER <1.0
0 (low risk) aggrading channel, hardened bed

WEST Consultants, Inc. 1 SBC Stream Risk

V=127 ft/s
Dsg=2 mm

g =32.2ft/s’
Oy=1.9
ER=0.61<1.0
C =404

C, = 0.5 (medium risk)

Classification



WEST
p - N

CONSULTANTS. INC.

3) Geotechnical Stability Number GSN (risk factor Cs)

1 (high risk) GSN >1.0 or toe/bank erosion observed

C,=

0.5 (medium risk) GSN <1.0

0 (low risk) engineered banks or wide shallow channel

H
GSN = H—°, H. = critical bank height

c

Assumed cohesion = 200 psf, H. = 10 ft, GSN = .67 < 1.0

C3=0.5 (medium risk)

4) Confinement Class (risk factor C,)

1 (high risk) W/B <4
0.5 (medium risk) wW/B >4

C,=

W = valley width, B = channel width

0 (low risk) banks fixed in place

W =320 ft, B =100 ft, W/B = 3.2 < 4.0, C; = 1.0 (high risk)

5) Bank Conditions (risk factor Cs)

20

a2¢
% 18 //su'
T L~ 28
¢ e
A 18 //’
L '
B 14 4/
A L~
E //
w12 e
f o
G 10=
H
T
(fest) g

200 220 240 260 280 300 320 340 360 380 400

COHESION (psf)

Bedrock Bank Protection Vegetation Stratification | Bank Erosion Toe Erosion
yes=0 good condition =0 dense =0 no=0 no=0 no=0
no=1 bad conditionorno=1 | sparseorno=1 yes=1 yes=1 yes=1

C51 =0.5 Csz =1.0 053 =1.0 Cs4 =0.0 Css =1.0 Cse =1.0

6
2.Cs
Cg=-1 s 0.75 (high risk)

WEST Consultants, Inc.

SBC Stream Risk Classification

=a.8



WEST

CONSULTANTS. INC.

6) Streambed Conditions (risk factor Cg)

Braided | Armored | Bedrock | Headcuts | Degradation D/S Hardpoint Sediment Source
no=0 yes=0 yes=0 no=0 <1ft=0 yes=0 no=20
yes=1 no=1 no=1 yes=1 >1ft=1 no=1 yes=1
Ce1=0.0 Ce2=0.5 Ce3=1.0 Ce2=0.0 Ces = 1.0 Ces = 1.0 Ce7=1.0

7
2.Ca
1

Cs = - = 0.64 (medium risk)

Stability Index S

SI :ZG:WiCi , ZG:Wi =1
1 1

Primary criteria: Wy = W, = W3 = 2/9
Secondary criteria: Wy = Wg = Wg = 1/9

SI=2/9-(1.0+0.5+0.5)+1/9 - (1.0 + 0.75 + 0.64) = 0.71 > 0.67

Risk Classification RC

low 0<SIl<1/3
RC =<medium 1/3<Sl <2/3
high 2/3<SlI <1

RC = High

WEST Consultants, Inc. 3 SBC Stream Risk Classification
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Zone 3



Glen Oak Creek— XS 1

RAPID STREAM RISK CLASSIFICATION
= = o FOR HYDROMODIFICATION MAPPING
s Sl IN SAN BERNARDINO COUNTY

Glen Oak Creek- XS 1 - Downstream of Pendleton Road

Google

1) Shear Ratio SR (risk factor C,)

1 (high risk) 1.3 <SR < 1.5 S Pendleton Rd
Ci= 0.5 (medium risk) 1.00 < SR< 1.3

0 (low risk) aggrading channel, hardened bed

Hydraulic Design - Uniform Flow

Flle Type Wiew Help
Title:  |Glen Oak Creek - %5 1 HD File: [lodatah] 01067345 Cales\StmwaterHudraulic\HE C-RAS Zane 1 Glen Oak Creek-XS 1
River |Glen Dak Creek - - ]
Reach: |Fieachl =] Riversta: [2 ~] 11 Fieport
5/04/n | width | Uniform Flow RS =2
9 9 )‘MDDS’I‘MDDS"\‘*MDDEH
Station | Elevation | Equation | Roughness
[ (ot S Pawne = | S =0.046 (ft/ft)
[ 2[2031.75 | 2835, 1 Ground
[ 3[2039.95| 2833, - et =t
4204055 | 2673, =
G Ha W/S Elev = 2834.67 Ho = 5.00 ft
IEEEECA I | e e e e e E EEEE R ek X S
7[2063.82[ 2834 | Manning |0.03 g
B|2067.11 | 2833, <
9|z08.25 2832 % Qo = 1438 cfs
10| z076.47 2832, &
11|2078.7 | 2833 - H,
Q, =2Qy = 2876 cfs
Apply Geomehy 2830
_ fredation |
Shap=[(1045 - H, =5.67 ft
Dischalge:,w 2000 2050 2100 . 2150 2200 2250
Ho s Elev 2831 o = _H
Uriform Flow Results ~ SR = Hz/Ho =1.13
ot | [ A e "
Erter the Invest of the Low Flaw Chermel C1=10.5 (medium risk)
2) Entrainment Ratio ER (risk factor C3)
V =15.71 fps
ER - 70 pV2/C
- - Dso=2.0 mm
Ter (7 s 7V )D50®CRC
2
) g=32.2ft/s
H 0
C =|5.75log 12.27 0,=2.9
4 50

ER=0.65<1.0
1 (high risk) ER > 1.0
Cz= = 0.5 (medium risk) ER < 1.0 C=375.21

0 (low risk) aggrading channel, hardened bed
( ) agg 9 C2=0.5 (medium risk)

RBF Consulting 1 SBC Stream Risk Classification



Glen Oak Creek— XS 1

"= = =
CONSULTING

3) Geotechnical Stability Number GSN (risk factor C3)

1 (high risk) GSN > 1.0 or toe/bank erosion observed
Cs= 0.5 (medium risk) GSN < 1.0
0 (low risk) engineered banks or wide shallow channel

#
H . 20 V“-
0 R 130*
GSN = —— , Hc = critical bank height 1 e
H C s % 16 ///
: 14 /?
Assumed cohesion = 300 psf, Hc=14 ft, GSN = 0.36 < 1.0 P N Pz
T A
C3 = 0.5 (medium risk) § "
s gDD 220 240 280 280 300 320 340 360 280 400
4) Confinement Class (risk factor Cy) COHESION (psf) K=o.5
1 (high risk) W/B < 4
Cz= 0.5 (medium risk) W/B > 4 W = valley width, B = channel width
0 (low risk) banks fixed in place

W =451 ft, B=45ft W/B =10 > 4.0, C+=0.5 (medium risk)

5) Bank Conditions (risk factor Cs)

Bedrock Bank Protection Vegetation Stratication | Bank Erosion | Toe Erosion
Yes=0 Good condition = 0 Dense =0 No=0 No=0 No=0
No =1 Bad condition =1 Sparse or no =1 Yes=1 Yes =1 Yes=1
Cs1=1.0 Cs2=1.0 Cs3=0.0 Cs4=0.0 Cs5=0.0 Cs6=0.0

6

zcsi
C,=-2 5 =0.33(low-medium risk)

RBF Consulting 2 SBC Stream Risk Classification



CONSULTING

6) Streambed Conditions (risk factor Cs)

Glen Oak Creek— XS 1

Braided | Armored | Bedrock | Headcuts | Degradation | D/S Hardpoint | Sediment Source
Yes=0 Yes=0 Yes=0 No=0 <1ft=0 Yes=0 No=0
No=1 No=1 No=1 Yes=1 >1ft=1 No=1 Yes=1
Ce1=0.0 | Cs2=1.0 | Cs3=1.0 | C54=0.0 Ce5=0.0 Ces = 1.0 Ce7=1.0

7

ZCGi

Primary criteria = w; = w; = w3 =2/9

Secondary criteria = w4 = ws =we =1/9

Cy=-2 - =0.57 (medium-high risk)
Stability Index SI
6 6
SI=> wC, > w =1
1 1
SI=2/9%(0.5+0.5+0.5) + 1/9%(0.5+0.33+0.57) = 0.49
Risk Classification RC
low 0<S8I<1/3
Cz= medium 1/3<S81<2/3
high 2/3<S8I<1

SI=1/3<049<2/3

RC = Medium

RBF Consulting

SBC Stream Risk Classification



Live Oak Canyon—XS 1

RAPID STREAM RISK CLASSIFICATION
"= = om FOR HYDROMODIFICATION MAPPING
s Sl IN SAN BERNARDINO COUNTY

Live Oak Canyon - XS 1 - Upstream of Live Oak Canvon Road

~ T — p Google
Live Oak Canyon Rd

v

1) Shear Ratio SR (risk factor C,)

1 (highrisk) 1.3 <SR< 1.5
Ci= 0.5 (medium risk) 1.00 < SR< 1.3
0 (low risk) aggrading channel, hardened bed

Hydraulic Design - Uniform Flow

File Type Wiew Help

Title:  Live Dak Canuon <5001 HD File: |h\odatat 101067344 Cales\ShmwatertHudraulics\HEC-RAS \Zone

River.  |Live Oak Canyon - Defaults

Fieach: [1 =] Riversta. [002 =] 41 Repart.. |
S¢0/4pn | width | Urifarrn Flow RS = 002
Station | Elevation | Equation | Roughness = 1450 Moo 4" M W‘ M M 0.05 I 1
A0 144322 Manning |0.03 egend S =0.0206 (ft/ft)
2|26 14377 Mamning | 0.05 Oj--fm. Ground
3| 326 14367 1445 00D *
4|aaze 14252 Maming 004 5 4345 Benk 3ta
| 5| 33144 1428 Manning | 0.03 HO = 4.16 ft
EBEEREE 1440
EEERNEE =
83344 1425 Manning | D04 z 2510 cof
| 8|41B53 14252 Manning |0.05 g 1439 ( !0 = cts
70| 44387 14365 E H, W/S Elev = 1430.18
T1[#5243 143799 Mamning (003 |

Apply Geometry Ho ¢ ‘ﬁ 1 H, QZ = ZQO = 5020 CfS
1425

Sope D004 1420 a 200 400 600 ann 1000 H 2 = 5 ) 88 ft
Discharge: (2510
Station (1
Ho wis Elev: [1428.353 ) =il

Unitarm Flow Results

Copy 5 to Geametric Data,.. | ||River Live Oak Canyon Fieach: 1 FRS: 002
Solve Uniform Flow for Discharge
Entter the [rwvett of the Low Flow Channel. Ql - 1 .0 l hlgh rlsk l

*Note: Qq is based on Q1.

SR = Hy/Ho = 1.41

% I|>L|;

2) Entrainment Ratio ER (risk factor C3)

V =10.6 fps

ER— fo _ pV2/C

o _( B )D ®.C Dso=2.0 mm
Tcr Vs —V)Ps509cr

g =32.2ft/s’

2

C=|5.75lo 12.274H0 0,=1.9

50

ER=0.47>1.0
1 (high risk) ER > 1.0
Cz= < 0.5 (medium risk) ER < 1.0 C=357.62

0 (low risk) aggrading channel, hardened bed
( ) agg g C2=0.5 (medium risk)

RBF Consulting 1 SBC Stream Risk Classification



Live Oak Canyon—XS 1

= " L
CONSULTING

3) Geotechnical Stability Number GSN (risk factor C3)
1 (high risk) GSN > 1.0 or toe/bank erosion observed

Cs= 0.5 (medium risk) GSN < 1.0
0 (low risk) engineered banks or wide shallow channel

#
Ho ~ . ‘L =
GSN = H ] , Hc = critical bank height ! ///2"
S 1.
; 14 /?
Assumed cohesion = 300 psf, Hc=14 ft, GSN = 0.30 < 1.0 K, ]
W=
C3 = 0.5 (medium risk) i e
e gDD 220 240 280 280 300 320 340 360 280 400
4) Confinement Class (risk factor C4) SRRSO (haft e

1 (high risk) W/B < 4
Cs3= 0.5 (medium risk) W/B > 4 W = valley width, B = channel width
0 (low risk) banks fixed in place

W =300t B=117.87 ft, W/B = 2.5 < 4.0, C, = 1.0 (high risk)

5) Bank Conditions (risk factor Cs)

Bedrock Bank Protection Vegetation Stratication | Bank Erosion | Toe Erosion
Yes=0 Good condition = 0 Dense =0 No=0 No=0 No=0
No =1 Bad condition =1 Sparse or no =1 Yes=1 Yes =1 Yes=1
Cs1=1.0 Cs2=1.0 Cs3=0.0 Cs4=0.0 Cs5=0.0 Cs6=0.0

6

ZCSi

C, =1 5 =0.33 (low-medium risk)

RBF Consulting 2 SBC Stream Risk Classification



CONSULTING

6) Streambed Conditions (risk factor Cs)

Live Oak Canyon—XS 1

Braided | Armored | Bedrock | Headcuts | Degradation | D/S Hardpoint | Sediment Source
Yes=0 Yes=0 Yes=0 No=0 <1ft=0 Yes=0 No=0
No=1 No=1 No=1 Yes=1 >1ft=1 No=1 Yes=1
Ce1=0.0 | Cs2=1.0 | Cs3=1.0 | C54=0.0 Ces=1.0 Ces = 1.0 Ce7=1.0

7

ZCGi

C,=- - =0.71 (medium-high risk)
Stability Index SI

] ] Primary criteria = w1 =w;=w3=2/9
S = lewici ’ Zl:W' =1 Secondary criteria = ws = ws = we = 1/9

SI=2/9x(1.0+0.5+0.5) + 1/9x(1.0+0.33+0.71) = 0.67

Risk Classification RC
low 0<SI<1/3
Cz= medium 1/3<S81<2/3
high 2/3<SI<1

SI=2/3<0.67<1

RC = High

RBF Consulting 3 SBC Stream Risk Classification



Live Oak Canyon — XS 2

RAPID STREAM RISK CLASSIFICATION
"= = om FOR HYDROMODIFICATION MAPPING
s Sl IN SAN BERNARDINO COUNTY

Live Oak Canyon - XS 2 - Upstream of Live Oak Canvon Road

1) Shear Ratio SR (risk factor C,)

1 (highrisk) 1.3 <SR< 1.5
Ci= 0.5 (medium risk) 1.00 < SR< 1.3
0 (low risk) aggrading channel, hardened bed

Live Oak
e
Canyon-XS 1

Hydraulic Design - Uniform Flow ‘EHE|E| - e T =
.

File Type Wiew Help ’ »
. " g Aok -]
Tide:  [Live Dak Canvon ¥S002 HD File: [k odatat 101067 34\ Cales StmwatersHudraulics\HEC-RAS Zone y Live Oak Canyon Rd
River. |Live Dak Canwon - Defaults . —
Reach: [1 | River Sta: [002 ~] 4|1 TTamale | Report. |
S0 | width | | Uniform Flow RS = 002 |
Station | Elevatlon\ Equatlon\ Roughhess « 1940 | M: 003 1
| 2488 18352 Maring 0.3 Legend S=0.0211 (ft/ft)
_2|za4ne 167762 1920 Ground
 3|5e5.16 [1eee.02 Bk sta {
4{56816 | 1739.02
TEs1a1e 179902 a0 Ho=1.23 ft
682115 138602
7| 10935 [ 1830.02 g 1%
8] 1291 56 1925 H
3|1e358 1925 § 1080 Qg =2510 cfs
10 o
1] El = qaan
H, W/S Elev = 1800.88
Q, = 2Qq = 5020 cfs
Apply Geometry v Y
1 Giadation | 1800 Ho A A H,
Slope:|0.0210526 1780 Hz =1.86 ft
Drzcharge: W -500 o 500 1000 1500 2000
Station (ft)
Ho ws elev [18002235 | | I
Uriform Flow Fresults A SR = HZ/HO = 1.51
: River: Live Dak Cangon Reach: 1 RS: 002 b
M Solve Uniformn Flow for Discharge: bl
Enter the Invert of the Low Flow Channel Ql e 1_0 l hlgh r‘lsk l
Note: Qp is based on Q1y.

2) Entrainment Ratio ER (risk factor C3)

V=28.12 fps
T, pv2/C

Ter - (7/5 _y)D50®CRC Dsg=2.0 mm
g =32.2 ft/s’

2
H
C= 5.75Io{12.274 0 j 0,=1.9

50

ER =

ER=0.40>1.0
1 (high risk) ER > 1.0
Cz= = 0.5 (medium risk) ER < 1.0 C=251.80

0 (low risk) aggrading channel, hardened bed
( ) agg g C2=0.5 (medium risk)

RBF Consulting 1 SBC Stream Risk Classification



Live Oak Canyon — XS 2

= " L
CONSULTING

3) Geotechnical Stability Number GSN (risk factor C3)
1 (high risk) GSN > 1.0 or toe/bank erosion observed

Cs= 0.5 (medium risk) GSN < 1.0
0 (low risk) engineered banks or wide shallow channel

#
Ho . . ‘L i
GSN = H ] , Hc = critical bank height 1 ///za-
i 16
; 14 /?
Assumed cohesion = 300 psf, H.=14 ft, GSN = 0.09 < 1.0 K Pz
WP==
C3=0.5 (medium risk) § "
s gDD 220 240 280 280 300 320 340 360 280 400
4) Confinement Class (risk factor C4) SREEION At} gl

1 (high risk) W/B < 4
Cs:= 0.5 (medium risk) W/B > 4 W = valley width, B = channel width
0 (low risk) banks fixed in place

W=2868ft, B=256ft, W/B =34 < 4.0, C4. = 1.0 (high risk)

5) Bank Conditions (risk factor Cs)

Bedrock Bank Protection Vegetation Stratication | Bank Erosion | Toe Erosion
Yes=0 Good condition = 0 Dense = 0 No=0 No=0 No=0
No =1 Bad condition =1 Sparse or no =1 Yes=1 Yes =1 Yes=1
Cs1=1.0 Cs2=1.0 Cs3=1.0 Cs4=0.0 Cs5=1.0 Cs6=1.0

6

2.Cs

C, =2 5 =0.83 (medium-high risk)

RBF Consulting 2 SBC Stream Risk Classification



CONSULTING

6) Streambed Conditions (risk factor Cs)

Live Oak Canyon — XS 2

Braided | Armored | Bedrock | Headcuts | Degradation | D/S Hardpoint | Sediment Source
Yes=0 Yes=0 Yes=0 No=0 <1ft=0 Yes=0 No=0
No=1 No=1 No=1 Yes=1 >1ft=1 No=1 Yes=1
Ce1=0.0 | Cs2=1.0 | Cs3=1.0 | Cs4=1.0 Ces=1.0 Ces = 1.0 Ce7=1.0

7

2.Ca

Co=—1 - =0.86 (medium-high risk)
Stability Index SI

] ] Primary criteria = w1 =w;=w3=2/9
S = le wCi, Zl:W' =1 Secondary criteria = ws = ws = we = 1/9

SI=2/9%(1.0+0.5+0.5) + 1/9x%(1.0+0.83+0.86) = 0.7

Risk Classification RC
low 0<SI<1/3
Cs= medium 1/3<81<2/3
high 2/3<SI<1

SI=2/3<074<1

RC = High

RBF Consulting 3 SBC Stream Risk Classification



WEST

CONSULTANTS. INC.

RAPID STREAM RISK CLASSIFICATION
FOR HYDROMODIFICATION MAPPING
IN SAN BERNARDINO COUNTY

Live Oak Creek - Downstream of Highway 10

1) Shear Ratio SR (risk factor C,)

Live Oak Creek

1(highrisk) 1.3<SR<1.5
C, =<0.5 (medium risk) 1.00 <SR <1.3
0 (low risk) aggrading channel, hardened bed

Hydraulic Design - Uniform Flow

Filk Type View Help

Tite:  |Hygromod HD File: o\ ABFSECauntvHvdromod HydraulicstHvdromoad hO T
Eiver.  |vucaipa Cresk - Dafauliz Vel ¢
Izach: DS of Jahn Wayne | iversin: (8801161 =] 1 1] ] ]
SiUivin | | 1nifarm FI?\N e = Stl'“:ﬂ‘l 161 =l
stchon |Elevaton| Equotion || ioughness| « | ooy M 0045 ¢ 003 2 M 0.045
| 1o 150466 Maorning 0.045 Legand S=2.0%
BRI ETe—— :
BE EEE et
4|47 &8 180438 s =l -
BEEERETE Ho = 43.8ft
|_B|7eE1 190405
molss 7 Jears Qo= 326,178 cfs
| a[1r7Re 1snann -
- I W P Q;=2Q,= 652,356 cfs
111546 14014 j -2
]
. H, =54.13 ft
Apphy Geurmeslny
Grads! SR=H,/H,=1.24<1.3
Slope: |0.02
Nischnrge- 12R170 C1 =0.5 (medlum rISk)
WS Elenw |1363.4
1840 T T T T T T T T 1
| 1] 200 400 600 BO0 1000 1200 1400 1600 15800
Core 3 tn Grametr | ntn ctation (i) E}
[} I
Unifarm Flow Resulis A
RivrrYuraipa Creek Reach N5 nf dnohnWeme REGANT 1R
Subeas Unifurrn Flue Ton Dischiange b’
Enile e Trroerl ul e Low Fluw Chanmnel. ]
V=27.4ft/s
D50 =2mm

2) Entrainment Ratio ER (risk factor C,) 5
g=32.2ft/s

2
2 2
ER:i=( pV)[/)C® - To8 \[/) e C=[5.75I0g(12.27 4H° ﬂ Ocr=1.3
o s =7)DsOq  1.60gD4 0, 50 ER=1.84>1.0

1 (high risk) ER >1.0 C=615
C, =40.5 (medium risk) ER <1.0
0 (low risk) aggrading channel, hardened bed

a

C, = 1.0 (high risk)

WEST Consultants, Inc. 1 SBC Stream Risk Classification



WEST
p_ N

CONSULTANTS. INC.

3) Geotechnical Stability Number GSN (risk factor Cs)

1 (high risk) GSN >1.0 or toe/bank erosion observed

C,=

0.5 (medium risk) GSN <1.0

0 (low risk) engineered banks or wide shallow channel

H
GSN = H—°, H. = critical bank height

c

Assumed cohesion = 300 psf, H, = 14 ft, GSN =3.13 >> 1.0

C3 = 1.0 (high risk)

4) Confinement Class (risk factor C,)

1 (high risk) W/B <4

C,=

0.5 (medium risk) wW/B >4

20 ﬁ
g2
r? 18 //w
T = 7 e
I 7
$ 18 ///’//
L '
L~
B o - ;//
N
E ////
: i
T A
e 10 =
i
T
(fest) g

200 220 240 260 280 300 320 340 360 380 400
K=eo§

W = valley width, B = channel width

0 (low risk) banks fixed in place

W = 1800ft, B = 300 ft, W/B = 6.0 > 4.0, C; = 0.5 (medium risk)

5) Bank Conditions (risk factor Cs)

COHESION (psf)

Bedrock Bank Protection Vegetation Stratification | Bank Erosion Toe Erosion
yes=0 good condition =0 dense =0 no=0 no=0 no=0
no=1 bad conditionorno=1 | sparseorno=1 yes=1 yes=1 yes=1

Cs1=1.0 Cs2=1.0 Cs3=0.0 Cs4=0.0 Css=1.0 Cs6=1.0

6
2.Cs

C5: 16

= 0.67 (medium-high risk)

WEST Consultants, Inc.

SBC Stream Risk Classification



WEST

CONSULTANTS. INC.

6) Streambed Conditions (risk factor Cg)

Braided | Armored | Bedrock | Headcuts | Degradation D/S Hardpoint Sediment Source
no=0 yes=0 yes=0 no=0 <1ft=0 yes=0 no=20
yes=1 no=1 no=1 yes=1 >1ft=1 no=1 yes=1
Ce1=0.0 Ce2=1.0 Ce3=1.0 Ce2=0.0 Ces = 1.0 Ces = 1.0 Ce7=0.5

7
2.Ca
1

Cs = - = 0.57 (medium risk)

Stability Index S

SI :ZG:WiCi , ZG:Wi =1
1 1

Primary criteria: Wy = W, = W3 = 2/9
Secondary criteria: Wy = Wg = Wg = 1/9

SI=2/9-(0.5+1.0+1.0)+1/9-(0.5+0.67+0.57) =0.75 > 0.67

Risk Classification RC

low 0<SIl<1/3
RC =<medium 1/3<Sl <2/3
high 2/3<SlI <1

RC = High

WEST Consultants, Inc. 3 SBC Stream Risk Classification



Mill Creek— XS 1

RAPID STREAM RISK CLASSIFICATION
"= = om FOR HYDROMODIFICATION MAPPING
s Sl IN SAN BERNARDINO COUNTY

Mill Creek - XS 1 - Upstream of Garnet Avenue

Google

1) Shear Ratio SR (risk factor C,)

G N A - £ : et
1 (high risk) 1.3 < SR < 1.5 Lo B
C1= < 0.5 (medium risk) 1.00 <SR < 1.3 . v | '
0 (low risk) aggrading channel, hardened bed

Hydraulic Design - Uniform Flow:
File Type View Help

Title:  [Mill Creek X5001 HD File: [k\odatah] 01067 345 Calesh StmwatersHudraulics\HEC-RAS Zone e
River |wfilson Creek - Defaults
Fieach: |Heach1 ﬂ Fiiver Sta. |DDZ j ﬂﬂ {"Compule™|  Report |
S04 | width | Uniform Flow RS = 002
Skation | Elevat\on| Equal\on| Roughhess 2015 |(_ M 0055 M 0035 M Q055 _-‘
| A[E06e 201052 |Manring | 0.035 Legend $=0.0367 (ft/ft)
2| e50.95 | 2010.49 Ground
365284 2010, *
| 4|65434 | 200964 2mn Barik Sta :
| 5|e8559 | 200031 Ho =3.20 ft
| B|657.13 | 200833
_7|es75 | zooeEz & 2005
865995 | 2008 B
EEEREER & QO = 3000 cfs
10| BE4.34 | 2006, a
E 6E2.97 | 2006 j w20 H, W/S Elev=1996.21
Apply Geametry 1895 2= 0~ 6000 C S
Ho ¢ H,
Eloee|0 0357 1990 Hz =4.21ft
Discharge: |3000 600 700 G00 400 1000 1100 1200
Station ()
H() W5 Elew: [1935.2005 o j
Uniforrn Flow Fresults o SR = HZ/HO = 1.32
River: Wwilzon Creek Reach: Reach 1 RS: 002 E
Eoesipallboono ool Salve Uriform Flow for Discharge ™
Enter the Invert of the Low Flow Channel. Cl = 1 0 l hlgh rlsk l

Note: Qp is based on Q1.

2) Entrainment Ratio ER (risk factor C3)

V=12.42 fps
T, pv2/C

Ter (7/5 - 7)D50®CRC Dso=40.0 mm
g =32.2 ft/s’

ER =

2

H
C=|5.75lo 12.274 0 0,=2.9

50

ER=0.46<1.0
1 (high risk) ER > 1.0
C2= < 0.5 (medium risk) ER < 1.0 C=333.27

0 (low risk) aggrading channel, hardened bed
( ) agg g C2=0.5 (medium risk)

RBF Consulting 1 SBC Stream Risk Classification



Mill Creek— XS 1

= " L
CONSULTING

3) Geotechnical Stability Number GSN (risk factor C3)
1 (high risk) GSN > 1.0 or toe/bank erosion observed

Cs= 0.5 (medium risk) GSN < 1.0
0 (low risk) engineered banks or wide shallow channel

#
Ho . . ‘L i
GSN = H ] , Hc = critical bank height 1 ///za-
i 16
; 14 /?
Assumed cohesion = 300 psf, H.=14 ft, GSN = 0.23 < 1.0 K Pz
WP==
C3=0.5 (medium risk) § "
s gDD 220 240 280 280 300 320 340 360 280 400
4) Confinement Class (risk factor C4) SREEION At} gl

1 (high risk) W/B < 4
Cs:= 0.5 (medium risk) W/B > 4 W = valley width, B = channel width
0 (low risk) banks fixed in place

W =496 ft, B=198 ft, W/B = 2.5 < 4.0, C,. = 1.0 (high risk)

5) Bank Conditions (risk factor Cs)

Bedrock Bank Protection Vegetation Stratication | Bank Erosion | Toe Erosion
Yes=0 Good condition = 0 Dense = 0 No=0 No=0 No=0
No =1 Bad condition =1 Sparse or no =1 Yes=1 Yes =1 Yes=1
Cs1=1.0 Cs2=1.0 Cs3=1.0 Cs4=0.0 Cs5=1.0 Cs6=1.0

6

2.Cs

C, =2 5 =0.83 (medium-high risk)

RBF Consulting 2 SBC Stream Risk Classification



CONSULTING

6) Streambed Conditions (risk factor Ce)

Mill Creek— XS 1

Braided | Armored | Bedrock | Headcuts | Degradation | D/S Hardpoint | Sediment Source
Yes=0 Yes=0 Yes=0 No=0 <1ft=0 Yes=0 No=0
No=1 No=1 No=1 Yes=1 >1ft=1 No=1 Yes=1
Ce1=0.0 | Cs2=1.0 | Cs3=1.0 | C54=0.0 Ces=1.0 Ces = 1.0 Ce7=1.0

7

2.Ca

Cy=-1 - =0.71 (medium-high_risk)
Stability Index SI

] ] Primary criteria = w1 =w;=w3=2/9
S = le wCi, Zl:W' =1 Secondary criteria = ws = ws = we = 1/9

SI=2/9%(1.0+0.5+0.5) + 1/9%(1.0+0.83+0.71) = 0.73

Risk Classification RC
low 0<SI<1/3
C3= medium 1/3<81<2/3
high 2/3<SI<1

SI=2/3<0.73<1

RC = High

RBF Consulting 3 SBC Stream Risk Classification



Mission Channel = XS 1

RAPID STREAM RISK CLASSIFICATION
= = FOR HYDROMODIFICATION MAPPING
BEmStaers IN SAN BERNARDINO COUNTY

Mission Channel - XS 1 - Downstream of Ward Wa

1) Shear Ratio SR (risk factor C,)

1 (highrisk) 1.3 <SR< 1.5
Ci= 0.5 (medium risk) 1.00 < SR< 1.3
0 (low risk) aggrading channel, hardened bed

Hydraulic Design - Uniform Flow
File Type Wiew Help

Title:  [Mission Channel ¥5-001 HD File: |k \odata' 101067 34 \Calcs\Stmwater\Hudraulics HE C-RAS Zone

River  |Mission Channel = Defaults Apply
Reach: |1 ﬂ Riiver Sta. ‘002 j ﬂﬂ Compute ‘ Repart. ‘
!
SN } width | Unllfurm Flow RS = 002 |
Station | Elevation | Equation | Roughness « 949 | L bh M M M. 0.02
17801 94898  Manning 0.02 Legend
B i} a o —
2|96 |4363 343 :
3100 94663 Manning |0.012 0 0.0
_4|100.01 |941.63 | Manning | 0.02 ar 21308
| 5|14001 94163 | Manning | 0.035
B{14751 | 94663  Manning 002
_7|165.01 |946.99 = 6 ev = 945.29
E EET H [ S g g
_5|251.45 M54 g o
_10) 350, 947, ]
1| j 944
H
943 H 2
Apply Geometry 0
942
Slope;|0.0157 a1
Discharge: [1450 a0 100 150 200 250 300 350
Station ()
Ho /5 Elew:[344. o |J
Unitarm Flow Results A
Copy 5 to 5 tic Data... | [|River: Mission Charinel Reach: 1 R&: 002 n
w Solve Unifarm Flaws for Discharge il
Dizcharge(cts]

Note: Qp is based on Q1.

2) Entrainment Ratio ER (risk factor C;)

T, pv2/C
TR (75 - 7)D50®CRC

2

ER =

C=|5.75lo 12.274H0

50

1 (high risk) ER > 1.0
Cz= 0.5 (medium risk) ER < 1.0
0 (low risk) aggrading channel, hardened bed

RBF Consulting 1 SBC Stream Risk Classification



Mission Channel —= XS 1

"= = =
CONSULTING

3) Geotechnical Stability Number GSN (risk factor C3)
1 (high risk) GSN > 1.0 or toe/bank erosion observed

Cs= 0.5 (medium risk) GSN < 1.0
0 (low risk) engineered banks or wide shallow channel

i
H 0 g ) o
GSN = H ] , Hc = critical bank height E L ///w
t 16 /
HE i
Assumed cohesion = 300 psf, H.=14 ft, GSN = 0.23 < 1.0 E Pz
WPZa
C3=0.5 (medium risk) § "
s gDD 220 240 260 280 300 320 340 360 380 400
4) Confinement Class (risk factor C4) COHESION (psf) Kisiond
1 (high risk) W/B < 4
Cs3= 0.5 (medium risk) W/B > 4 W = valley width, B = channel width
0 (low risk) banks fixed in place

W=130ft, B=47.52 ft, W/B = 2.7 < 4.0, C4 = 1.0 (high risk)

5) Bank Conditions (risk factor Cs)

Bedrock Bank Protection Vegetation Stratication | Bank Erosion | Toe Erosion
Yes=0 Good condition = 0 Dense =0 No=0 No=0 No=0
No=1 Bad condition =1 Sparse or no =1 Yes=1 Yes=1 Yes=1
Cs1=1.0 Cs2=1.0 Cs3=1.0 Cs4=0.0 Cs5=1.0 Cs6=1.0

6

2.Cs

C,=-1 5 =0.83 (medium-high risk)

RBF Consulting 2 SBC Stream Risk Classification



CONSULTING

6) Streambed Conditions (risk factor Ce)

Mission Channel —= XS 1

Braided | Armored | Bedrock | Headcuts | Degradation | D/S Hardpoint | Sediment Source
Yes=0 Yes=0 Yes=0 No=0 <1ft=0 Yes=0 No=0
No=1 No=1 No=1 Yes=1 >1ft=1 No=1 Yes=1
Ce1=0.0 | Cs2=1.0 | Cs3=1.0 | Cs4=1.0 Ces=1.0 Ces = 1.0 Ce7=1.0

7

2.Cs

Cy=-L - =0.86 (medium-high risk)
Stability Index SI

] . Primary criteria =w; =wz =w3 =2/9
St = ;Wici ' Zl‘dwi =1 Secondary criteria = ws = ws = we = 1/9

SI=2/9x(1.0+0.5+0.5) + 1/9x(1.0+0.83+0.86) = 0.74

Risk Classification RC
low 0<SI<1/3
Cs= medium 1/3<81<2/3
high 2/3<8I<1

SI=2/3<0.74<1

RC = High

RBF Consulting 3 SBC Stream Risk Classification



Morrey Arroyo — XS 1

RAPID STREAM RISK CLASSIFICATION
= = o FOR HYDROMODIFICATION MAPPING
s Sl IN SAN BERNARDINO COUNTY

Morrey Arroyo- XS 1 - Downstream of New Jersy Street

—

; \ o _ Goosle
1) Shear Ratio SR (risk factor C,) ¥R

1 (highrisk) 1.3 <SR< 1.5
Ci= 0.5 (medium risk) 1.00 < SR< 1.3
0 (low risk) aggrading channel, hardened bed

Hydraulic Design - Uniform, Flow:

File Type View Help

Title:  [Marrey Arrava X500 HD File: [lodatah ] 0T0E7 34 Calcs\StmwatersHudraulics\HEC-RAS \Zane

River: | Money Amopo - Defaults

FReach: |1 ﬂ River Sta. ‘002 j ﬂﬂ i Compute 3| Report.. ‘ New Jersey St —

5/0dvn Wdlh} [T R ..:

= 'l e Eaain] s H, W/S Elev = 1089.61 | w |
ation | Elevation | Equation | Roughness = 1090 _

A 10837 | Maning | 0.03 :‘ _____________________ Legend S =0.0094 (ft/ft)

g 1osass 0 e Ground

_3|5n | 109758 |Manning | 0012 1053 8 g Bt St

45301 | 108368 | Manning | 0.035

_ 5|e38 108368 1088 Ho =4.00 ft

_E|6382 | 108768 |Manning | 0012

_ 7|7ze2 | 108958 |Marning | 003 & 1o

glo.82 10837 c

9 3 Qo =602 cfs

L i qom H,

il Rl Ho

1085 — —
Q, =2Qp=1204 cfs
#pply Geamsry
1054
e R an 40 50 B0 0 & an Hz=5.93 ft
Discharge: |602
Station (1)
Ho wiss Elev:[108768 o aal _H
Uniform Flow Results ~ SR = HZ/HQ = 1.48
2 River. Morrey Aoy Reach: 1 RS: 002 b
M Sokve Uniform Flow for Discharge v
Enter the Irwer of the Low Flow Channel Ql =1.0 (h]gh rjsk)
Note: Q is based on Q1.

2) Entrainment Ratio ER (risk factor C3)

V =8.85 fps
ER = T, pV2/C
- _( _ )D @ C D50:1.5 mm
TR Vs —V)Ps509cr
g =32.2 ft/s?
H 2
C =|5.75log 12.27—° 0,=1.9
4Dy,

ER=0.33<1.0
1 (high risk) ER > 1.0
C:= =< 0.5 (medium risk) ER < 1.0 C=353.93

0 (low risk) aggrading channel, hardened bed
( ) agg g C2=0.5 (medium risk)

RBF Consulting 1 SBC Stream Risk Classification



Morrey Arroyo — XS 1

"= = =
CONSULTING

3) Geotechnical Stability Number GSN (risk factor C3)
1 (high risk) GSN > 1.0 or toe/bank erosion observed

Cz= 0.5 (medium risk) GSN < 1.0
0 (low risk) engineered banks or wide shallow channel

20

6SN= % e ertical bank height Lo s
H C ’ 8 ET 186 ///
: 14 /%
Assumed cohesion = 300 psf, Hc=14 ft, GSN = 0.29 < 1.0 E " s
22
C3=0.5 (medium risk) § "
e gDD 220 240 260 280 300 320 340 360 880 400
4) Confinement Class (risk factor Cy) COHESION (psf) Riston
1 (high risk) W/B < 4
Cz= 0.5 (medium risk) W/B > 4 W = valley width, B = channel width
0 (low risk) banks fixed in place

W=53ft B=16.8ft W/B=3.2<4.0,Cs=1.0 (high risk)

5) Bank Conditions (risk factor Cs)

Bedrock Bank Protection Vegetation Stratication | Bank Erosion | Toe Erosion
Yes=0 Good condition = 0 Dense = 0 No=0 No=0 No=0
No=1 Bad condition =1 Sparse or no =1 Yes=1 Yes=1 Yes=1
Cs1=1.0 Cs2=0.0 Cs3=1.0 Cs4=0.0 Css=0.0 Cs6=0.0

6

ZCSi

C, =1 5 =0.33 (low-medium risk)

RBF Consulting 2 SBC Stream Risk Classification



Morrey Arroyo — XS 1

"= = =
CONSULTING

6) Streambed Conditions (risk factor Cs)

Braided | Armored | Bedrock | Headcuts | Degradation | D/S Hardpoint | Sediment Source
Yes=0 Yes=0 Yes=0 No=0 <1ft=0 Yes=0 No=0
No =1 No =1 No =1 Yes =1 >1ft=1 No =1 Yes=1
Cs1=0.0 | Cs2=0.0 | Ce3=1.0 | C54=0.0 Css=0.0 Ces = 1.0 Cs7=0.0

7

2.Ca

Cs=-t . =0.29 (low-medium risk)

Stability Index SI
. . Primary criteria =w; =w; =wz=2/9
St = Zl“WiCi,zl“Wi =1 Secondary criteria = ws = ws = wg = 1/9

SI=2/9x(1.0+0.5+0.5) + 1/9x(1.0+0.33+0.29) = 0.62

Risk Classification RC
low 0<SI<1/3
Cs= medium 1/3<81<2/3
high 2/3<8I<1

SI=1/3<0.62<2/3

RC = Medium

RBF Consulting 3 SBC Stream Risk Classification




Morrey Arroyo — XS 1-1

RAPID STREAM RISK CLASSIFICATION
FOR HYDROMODIFICATION MAPPING

CONSULTING

IN SAN BERNARDINO COUNTY

Morrey Arroyo- XS 1-1 - Downstream of New Jersey Street

1) Shear Ratio SR (risk factor C,)

1 (highrisk) 1.3 <SR< 1.5
0.5 (medium risk) 1.00 < SR< 1.3
0 (low risk) aggrading channel, hardened bed

Ci=

OEE

Hydraulic Design - Uniform Flow

File Type Wiew Help
Title: Morrew Armoua <5001-1 HD File: [h:vodata' 01057344 Cales\StmwatersHudraulicsHEC-RAS Zone
River: | Momey Amoyo - Defaults
Feach: [1 =] River Sta: [002 bl T Compute 3| Repott
r— H,W/SElev=1090.19 —
S8t | widih | |
Station | Elsvation | F quation | Roughness ~ I —— === MO e
Legend
10 (1030 Manning 0IB e | Legend |
| | ——
2193 1083.44 A Ground
320001 | 1084.16 1089 Elam:Sta
420626 108412 —
_ 5[21251 | 1084.16
_E|213 1083.44 1066
7| 400 1080 =
g E
i § 1o Ho H,
T 3
1 -~
= J 1086
Apply Geometry 1085
Slope:|0.0034 1084 y by Yy
Discharge: ,705— a 100 200 300 400
Station (ft)
Ho WS Elev: [1089.44 o j
Uriform Flow Results ~
Copy XS to G tric: Dt Fiver: Money Anoyo  Rieach: 1 RS: 002 B
w Solve Unitarm Flow for Discharge b
Enter the Invert of the Low Flow Channel.

New Jersey St [SEESIS

S =0.0094 ft/ft)
Ho=5.32ft

Qg =706 cfs
Q,=2Q=1412 cfs
H,=6.07 ft
SR=H,/Hy=1.14

C1=0.5 (medium risk)

2) Entrainment Ratio ER (risk factor C3)

T

B pV2/C
(75 - 7)D50®CRC

J 2
1 (high risk) ER > 1.0

0.5 (medium risk) ER < 1.0
0 (low risk) aggrading channel, hardened bed

ER =

Tcr

H,

C= 5.75Io{12.27

50

Cz=

V =10.06 fps
Dsp=1.5mm
g =32.2ft/s’
0,=19
ER=0.50<1.0
C=409.80

C2=0.5 (medium risk)

RBF Consulting

SBC Stream Risk Classification




Morrey Arroyo — XS 1-1

"= = =
CONSULTING

3) Geotechnical Stability Number GSN (risk factor C3)
1 (high risk) GSN > 1.0 or toe/bank erosion observed

Cs= 0.5 (medium risk) GSN < 1.0
0 (low risk) engineered banks or wide shallow channel

20

N= 9 eritical bank heigh F Z:
GSN = Hc , Hc = critical bank height é,, Pz
: S
Assumed cohesion = 300 psf, H.=14 ft, GSN = 0.38 < 1.0 ¢ " S
W=
C3.= 0.5 (medium risk) § "
el gOD 220 240 280 280 300 320 340 360 280 400
4) Confinement Class (risk factor C4) CREERION Anstl e

1 (high risk) W/B < 4
Cs= 0.5 (medium risk) W/B > 4 W = valley width, B = channel width
0 (low risk) banks fixed in place

W =400 ft, B=12.5 ft, W/B = 32.0 > 4.0, C. = 0.5 (medium risk)

5) Bank Conditions (risk factor Cs)

Bedrock Bank Protection Vegetation Stratication | Bank Erosion | Toe Erosion
Yes =0 Good condition = 0 Dense = 0 No=0 No=0 No=0
No =1 Bad condition =1 Sparse or no =1 Yes=1 Yes =1 Yes=1
Cs1=1.0 Cs2=0.0 Cs3=0.0 Cs4=0.0 Cs5=1.0 Css=1.0

6

ZCSi

Cy=-1 5 =0.50 (medium risk)

RBF Consulting 2 SBC Stream Risk Classification



Morrey Arroyo — XS 1-1
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6) Streambed Conditions (risk factor Ce)

Braided | Armored | Bedrock | Headcuts | Degradation | D/S Hardpoint | Sediment Source
Yes=0 Yes=0 Yes=0 No=0 <1ft=0 Yes=0 No=0
No=1 No=1 No=1 Yes=1 >1ft=1 No=1 Yes=1
Ce1=0.0 | Cs2=1.0 | Cs3=1.0 | C54=0.0 Ce5=0.0 Ces = 1.0 Ce7=1.0

7

2.Ca

Cy=-t - =0.57 (low-medium risk)

Stability Index SI
] ] Primary criteria = w1 =w;=w3=2/9
S = lewici ’ Zl:W‘ =1 Secondary criteria = ws = ws = we = 1/9

SI=2/9%(0.5+0.5+0.5) + 1/9%(0.5+0.5+0.57) = 0.51

Risk Classification RC
low 0<SI<1/3
Cz= medium 1/3<S81<2/3
high 2/3<SI<1

SI=1/3<0.51<2/3

RC = Medium

RBF Consulting 3 SBC Stream Risk Classification




Morrey Arroyo — XS 2

RAPID STREAM RISK CLASSIFICATION
"= = om FOR HYDROMODIFICATION MAPPING
s Sl IN SAN BERNARDINO COUNTY

Morrey Arroyo- XS 2 - Downstream of Alabama Street

Google

1) Shear Ratio SR (risk factor C,)

1 (highrisk) 1.3 <SR< 1.5
Ci= 0.5 (medium risk) 1.00 < SR< 1.3
0 (low risk) aggrading channel, hardened bed

Hydraulic Design - Uniform, Flow
File Type View Help

Tide:  IMomeu Anroun <5002 HD File: [k\pdatat 0106734 CalcshShmwatersHudraulics\HE C-RAS Zaone:
River. | Momey Amoyo - Defaults
Reach: |1 | RiverSta: [002 ~| ﬂﬂ i Compute 3| Report. | |

S04 | width | Uniform Flow RS = 002 |
Slation | Elevalion | Fauation | Roughness = 1140 M. .03 !
1o 00 Manning 003 Legend $=0.0104 (ft/ft)
I EECRET R
E ET e IAG 1130
4|an626 | 108412
E[zi251 108416 Ho=5.32 ft
S EERAIRT 1120
"7l [1om0 e
B|m52s 113959 .:
e g mw Qo =742 cfs
10 i
o
i j 1100
H, W/S Elev = 1090.41 Q, = 2Q, = 1484 cfs
Apply Geometry DORUI S g g e g R
sesn. | ESarme 35 jmasannaERdussd (N
Slope [0.0704 ioen’ — H, = 6.25 ft

600

Discharge: ,—?‘2 100 200 300 400

Station (ft)

Ho w5 Elew 1055 44 L

Uniform Flow Fesults
: River Morep Anogo Rieach: 1 RS 002
Capy %5 to Geometic Data.. | || £ 150 | fcem Flows for Discharge
Ertet the Irvet of the Low Flow Channel C1=0.5 (medium risk)

SR =H,/Hy=1.17

< II’LI;

2) Entrainment Ratio ER (risk factor C3)

V =9.3fps
ER— fo _ pV2/[C
- _( _ )D ®.C Dsg=1.5mm
Tcr Vs —V)Ps509cr
g =32.2ft/s’
H 2
C=|5.75log 12.27—2> 0,=1.9
4Dy,

ER=0.42<1.0
1 (high risk) ER > 1.0
Cz= < 0.5 (medium risk) ER < 1.0 C=409.80

0 (low risk) aggrading channel, hardened bed
( ) agg g C2=0.5 (medium risk)

RBF Consulting 1 SBC Stream Risk Classification



Morrey Arroyo — XS 2
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3) Geotechnical Stability Number GSN (risk factor C3)
1 (high risk) GSN > 1.0 or toe/bank erosion observed

Cs= 0.5 (medium risk) GSN < 1.0
0 (low risk) engineered banks or wide shallow channel

20

N= 9 eritical bank heigh j =
GSN = Hc , Hc = critical bank height I Pz
A 16
' i
Assumed cohesion = 300 psf, Hc=14 ft, GSN = 0.38 < 1.0 P " LA
27
C3=0.5 (medium risk) § "
s gOD 220 240 260 280 300 320 340 360 380 400
4) Confinement Class (risk factor C4) COHEBION (o) g

1 (high risk) W/B < 4
Cs= 0.5 (medium risk) W/B > 4 W = valley width, B = channel width
0 (low risk) banks fixed in place

W =552 ft, B=35.76 ft, W/B =154 > 4.0, C4 = 0.5 (medium risk)

5) Bank Conditions (risk factor Cs)

Bedrock Bank Protection Vegetation Stratication | Bank Erosion | Toe Erosion
Yes =0 Good condition = 0 Dense = 0 No=0 No=0 No=0
No =1 Bad condition =1 Sparse or no =1 Yes=1 Yes =1 Yes=1
Cs1=1.0 Cs2=1.0 Cs3=1.0 Cs4=0.0 Cs5=1.0 Css=0.0

6

ZCSi

Cy=-1 5 =0.67 (medium-high risk)

RBF Consulting 2 SBC Stream Risk Classification



CONSULTING

6) Streambed Conditions (risk factor Ce)

Morrey Arroyo — XS 2

Braided | Armored | Bedrock | Headcuts | Degradation | D/S Hardpoint | Sediment Source
Yes=0 Yes=0 Yes=0 No=0 <1ft=0 Yes=0 No=0
No=1 No=1 No=1 Yes=1 >1ft=1 No=1 Yes=1
Ce1=0.0 | Cs2=1.0 | Cs3=1.0 | C54=0.0 Ces=1.0 Ces = 1.0 Cé7=0.0

7

2.Ca

Cy=-t - =0.57 (medium-high risk)
Stability Index SI

] ] Primary criteria = w1 =w;=w3=2/9
S = lewici ’ Zl:W' =1 Secondary criteria = ws = ws = we = 1/9

SI=2/9%(0.5+0.5+0.5) + 1/9x(0.5+0.67+0.57) = 0.53

Risk Classification RC
low 0<S8I<1/3
Cz= medium 1/3<S81<2/3
high 2/3<SI<1

SI=1/3<0.53<2/3

RC = Medium

RBF Consulting 3 SBC Stream Risk Classification



Morrey Arroyo — XS 3

RAPID STREAM RISK CLASSIFICATION
"= = om FOR HYDROMODIFICATION MAPPING
s Sl IN SAN BERNARDINO COUNTY

Morrey Arroyo- XS 3 - Upstream of Alabama Street

Googl
| Morrey Arroyo-XS 2 ¥

1) Shear Ratio SR (risk factor C,)

1 (highrisk) 1.3 <SR< 1.5
Ci= 0.5 (medium risk) 1.00 < SR< 1.3
0 (low risk) aggrading channel, hardened bed

-
= .
Hydraulic Design - Uniform Flow |- | i'l w - 11
- -

File Type Wiew Help A|abama St ."-:

Title:  [Morren Anove X5003 HD File: [Aodatab] 01067 34ACalcshStmmatersHudraulics\HE C-RAS Zane 1 | h o ¥ 1
River | Morey Anoyo - Defaults Apply " [ 5
Reach: |1 j River Gta |EI[I2 j ﬂﬂ Compute | Repart... ‘ ¥ —_—

5/Qsy/n | width | Uniform Flow RS = 002 | il's . P

3 - Wt 0.03 *
| Station | Elevation | Equation | Roughness = 1134 1 - |
128874 113346 Maming 0.03 Legend $=0.0563 (ft/ft)
2|238.75 112996 Ground

) 1132

| 3]33375 112964 Manning  0.035 Elan;Sta

4|30 1iz0es _

_5|351.33 112037 Manning 003 1130 HO - 3-24 ft

__B| 35863 112037 Manning 0.035

7|93 112089 € im

_5|36383 112364 Manning 0.03 <

B EZERREN E H, W/S Elev = 1125.11 Q=720 cfs

0|98225 113018 & 1128

|11 B e e e e e

1124 - -
H, Q, =2Qy = 1440 cfs
Apply Geametry
1122
Slope:|0.0563 1130 H, =4.74 ft
Deseraraes ’72"— 200 300 400 500 600 To0 &00 an0 1000
Station ()
Ho wis elev 112361 o _IJ
Uniform Flow Results ~ SR = Hz/Ho =1.46
Copy 5 to B tric Data... | || Fiver Money Anopo Reach: 1 RS 002 B
ks @ Beomete DAt Solve Unifarm Flow for Discharge b
fw/ater Surface Elevation(ft] Ql = 1_0 l h]gh rlsk'
Note: Qp is based on Q1y.

2) Entrainment Ratio ER (risk factor C3)

V=17.91 fps
T, pv2/C

Ter - (]/s _y)D50®CRC Dsg=1.5mm

g =32.2ft/s’

ER =

2

C=|5.75lo 12.274H° O,=1.9

50

ER=1.79>1.0
1 (high risk) ER > 1.0
C2= = 0.5 (medium risk) ER < 1.0 C=361.20
0 (low risk) aggrading channel, hardened bed
( ) agg g C2 = 1.0 (high risk)

RBF Consulting 1 SBC Stream Risk Classification



Morrey Arroyo — XS 3
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3) Geotechnical Stability Number GSN (risk factor C3)

1 (high risk) GSN > 1.0 or toe/bank erosion observed
Cs= 0.5 (medium risk) GSN < 1.0
0 (low risk) engineered banks or wide shallow channel

i
H 0 g ) o
GSN = H ] , Hc = critical bank height E L ///w
f 16 /
HE //
Assumed cohesion = 300 psf, H.=14 ft, GSN = 0.23 < 1.0 E Pz
T 22
C3=0.5 (medium risk) § "
s gDD 220 240 260 280 300 320 340 360 380 400
4) Confinement Class (risk factor C4) COHESION (psf) Kisiond
1 (high risk) W/B < 4
Cz= 0.5 (medium risk) W/B > 4 W = valley width, B = channel width
0 (low risk) banks fixed in place

W=90ft B=30.13 ft, W/B = 3.0 < 4.0, C4 = 1.0 (high risk)

5) Bank Conditions (risk factor Cs)

Bedrock Bank Protection Vegetation Stratication | Bank Erosion | Toe Erosion
Yes=0 Good condition = 0 Dense =0 No=0 No=0 No=0
No=1 Bad condition =1 Sparse or no =1 Yes=1 Yes=1 Yes=1
Cs1=1.0 Cs2=1.0 C53=0.0 Cs4=0.0 Cs5=1.0 Cs6=1.0

6

2.Cs

Cy=-1 5 =0.67 (medium-high risk)

RBF Consulting 2 SBC Stream Risk Classification
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6) Streambed Conditions (risk factor Ce)

Morrey Arroyo — XS 3

Braided | Armored | Bedrock | Headcuts | Degradation | D/S Hardpoint | Sediment Source
Yes=0 Yes=0 Yes=0 No=0 <1ft=0 Yes=0 No=0
No=1 No=1 No=1 Yes=1 >1ft=1 No=1 Yes=1
Ce1=0.0 | Cs2=1.0 | Cs3=1.0 | C54=0.0 Ces=1.0 Ceés = 0.0 Cé7=0.0

7

2.Ca

C, = - =0.43 (low-medium risk)
Stability Index SI

6 6
SI=> wC;, > w =1

1 1

Primary criteria=w; =w; =w3=2/9

Secondary criteria = ws = ws =ws=1/9

SI=2/9%(1.0+1.0+0.5) + 1/9%(1.0+0.67+0.43) = 0.7

Risk Classification RC
low 0<SI<1/3
Cs:= medium 1/3<81<2/3
high 2/3<SI<1

SI=2/3<0.79<1

RC = High

RBF Consulting

3 SBC Stream Risk Classification



Morrey Arroyo — XS 4

RAPID STREAM RISK CLASSIFICATION
"= = om FOR HYDROMODIFICATION MAPPING
s Sl IN SAN BERNARDINO COUNTY

Morrey Arroyo- XS 4 - Upstream of Alabama Street

1) Shear Ratio SR (risk factor C,)

1 (highrisk) 1.3 <SR<1.5 ol R
Ci= 0.5 (medium risk) 1.00 < SR< 1.3 b :
0 (low risk) aggrading channel, hardened bed

Title:  IMorrew Ammovo %5004 HD File: [h:\odatah 101067 34\ Calcs\StmwatersHudraulics\HEC-RAS \Zone
River: | Morrey Arroya = Bl senl
Reach: 11 :_J FRiiver Sta.: ‘002 :_J _!J_‘U Compute ] Report I
5/04pin | widih | | Uniform Flow RS = 002 | 2
Station [ Elewation | Equation | Roughness « L = 1
S !113755 !M:nnmg ‘DDSD j Lt Legend $=0.0263 (ft/ft)
| 2|3eas [11mes | Ground
3|4 11355 )
B T RRES Biark Sta
s|e2e7 111613 Ho=3.11ft
6l6a27 111613
- 7|7e8s 111673 = 130
glaz 13 =
a|10561 11355 3 Qg =720cfs
[ 70[11523 | 113565 | £ 1z i L
_11]115.24 |1137.65 = H, W/S Elev = 1120.84
Apply Geometry 1120 Q2 = ZQO = 1440 Cfs
S o~ 11152] 40 BO a0 100 120 HZ = 4.71 ft
Discharge:[720
Ho w5 Elew:[1113.22 L Sl "_J
rnformn Flow Rresults Py SR= HZ/HO =151
| omotemeon [T e fe fe oz v
fwater Surface Elevation(f] ) Ql =1.0 lhlgh risk)
Note: Q0 is based on Q10.
2) Entrainment Ratio ER (risk factor C3)
V=14.12 fps
2
ER— fo _ pV2/C
_ Dsg=1.5mm
Ter (75 7)D50®CRC
2
) g=32.2ft/s
H 0
C= 5.75Io{12.27 j O,=1.9
4 50

ER=1.12>1.0
1 (high risk) ER > 1.0
Cz= = 0.5 (medium risk) ER < 1.0 C=357.32

0 (low risk) aggrading channel, hardened bed
( ) agg g C2=1.0 (high risk)

RBF Consulting 1 SBC Stream Risk Classification



Morrey Arroyo — XS 4
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3) Geotechnical Stability Number GSN (risk factor C3)
1 (high risk) GSN > 1.0 or toe/bank erosion observed

Cs= 0.5 (medium risk) GSN < 1.0
0 (low risk) engineered banks or wide shallow channel

20

Ho -~ | g -
GSN = H. , Hc = critical bank height 1 Py
O
- S
Assumed cohesion = 300 psf, Hc=14 ft, GSN = 0.22 < 1.0 ; n 7
APZZ
C3=0.5 (medium risk) § "
s gOD 220 240 280 280 300 320 340 360 280 400
4) Confinement Class (risk factor C,) CRHESION (nsts s

1 (high risk) W/B < 4
Cz= 0.5 (medium risk) W/B > 4 W = valley width, B = channel width
0 (low risk) banks fixed in place

W=83ft B=41ft W/B=2.0=< 4.0, C4=1.0 (high risk)

5) Bank Conditions (risk factor Cs)

Bedrock Bank Protection Vegetation Stratication | Bank Erosion | Toe Erosion
Yes=0 Good condition = 0 Dense = 0 No=0 No=0 No=0
No =1 Bad condition =1 Sparse or no =1 Yes=1 Yes =1 Yes=1
Cs1=1.0 Cs2=1.0 Cs3=1.0 Cs4=0.0 Cs5=1.0 Cs6=1.0

6

2.Cs

C, =2 5 =0.83 (medium-high risk)

RBF Consulting 2 SBC Stream Risk Classification



CONSULTING

6) Streambed Conditions (risk factor Ce)

Morrey Arroyo — XS 4

Braided | Armored | Bedrock | Headcuts | Degradation | D/S Hardpoint | Sediment Source
Yes=0 Yes=0 Yes=0 No=0 <1ft=0 Yes=0 No=0
No=1 No=1 No=1 Yes=1 >1ft=1 No=1 Yes=1
Ce1=0.0 | Cs2=1.0 | Cs3=1.0 | C54=0.0 Ces=1.0 Ces = 1.0 Ce7=1.0

7

2.Ca

Cy=-1 - =0.71 (medium-high_risk)
Stability Index SI

] ] Primary criteria = w1 =w;=w3=2/9
S = le wCi, Zl:W' =1 Secondary criteria = ws = ws = we = 1/9

SI=2/9%(1.0+1.0+0.5) + 1/9%(1.0+0.83+0.71) = 0.8

Risk Classification RC
low 0<SI<1/3
Cs= medium 1/3<81<2/3
high 2/3<SI<1

SI=2/3<084<1

RC = High

RBF Consulting 3 SBC Stream Risk Classification
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Wilson Creek— XS 1

RAPID STREAM RISK CLASSIFICATION
FOR HYDROMODIFICATION MAPPING

IN SAN BERNARDINO COUNTY

Wilson Creek- XS 1 - Upstream of Fremont St

1) Shear Ratio SR (risk factor C,)

1 (highrisk) 1.3 <SR< 1.5

Ci=

Hydraulic Design - Uniform Flow
File Type View Help

0.5 (medium risk) 1.00 < SR< 1.3
0 (low risk) aggrading channel, hardened bed

Tidke:  Ra/ilson Creek. - %5 1

River:  |'wilson Creek - % -

HD File: [k:\pdatah] 0106734\ CaleshStimwater\Hudraulics\HEC-RAS \Zone

Defaults N

Reach. |Reachl ~| River sts. |2

sedun | widh |

<4

iCompite

Repart... ‘

| Unifaren Flow RSTZ
I 0.03 M M 0.03
2850 ! F a'

Station | Elevation | Equation | Roughness «
435,62 | 2945, Manning | 0.03
44378 | 2945,

455,06 | 2944,

471.49 | 2342,

47177 2942,

476.98 | 2341,

4626 2338

48312 | 2937

46764 | 2933

43043 | 2333

4971 2332

‘w‘m‘w‘m‘m‘#‘w‘w‘4

=

B
o

Apply Geometry
Slope:|0.04
Discharge: 2055
Ho w5 Elev: 2313

Copy %5 to Geometic Data

Enter the Invert of the Low Flow Channel

Elevation (1)

I

o

2945 g
3

2040

2935

2930 L

fed -Fr__q-:q.“l
2025

H, W/S Elev = 2919.91

s L " —()-'-—!——f—g.Hz.

Legend

——
Ground
-

Bank Sta

2915 ‘
ann 60 &0 o 1200 140
Station ()

T

1600

Uniform Flow Fesults

Fiiver. Wilson Creek -3
Solve Unifarm Flaw for Discharge

Reach: Reachl RS: 2

[ H)LI_

2) Entrainment Ratio ER (risk factor C3)

ER =

T, pv2/C

Tcr

C= 5.75|0{12.27

- (75 - 7)D50®CRC

2
H,
4D,,

1 (high risk) ER > 1.0

Cz=

0.5 (medium risk) ER < 1.0

0 (low risk) aggrading channel, hardened bed

RBF Consulting

i} !I‘:‘:' E_.{t.‘ ’ -
o B ST remontsi s
" .

Google

v

i i
S =0.04 (ft/ft)

Ho =3.00 ft

Qp = 2055 cfs

Q, = 2Qy = 4110 cfs
H, =3.91 ft

SR = Hy/Ho=1.30

C1=1.0 (high risk)

V =15.24 fps
Dsg=2.0 mm
g =32.2 ft/s?
O+=2.9
ER=0.70<1.0
C=327.42

C2=1.0 (high risk)

SBC Stream Risk Classification



Wilson Creek— XS 1
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3) Geotechnical Stability Number GSN (risk factor C3)

1 (high risk) GSN > 1.0 or toe/bank erosion observed
Cs= 0.5 (medium risk) GSN < 1.0
0 (low risk) engineered banks or wide shallow channel

20

H c l/,as
0 iy . g, w
GSN = H ] , Hc = critical bank height I Py
O
' S
Assumed cohesion = 300 psf, Hc=14 ft, GSN = 0.21 < 1.0 P " L
T A
C3.= 0.5 (medium risk) § "
s gDD 220 240 280 280 300 320 340 360 280 400
4) Confinement Class (risk factor C4) COHESION (psf) RIS

1 (high risk) W/B < 4
Cz= 0.5 (medium risk) W/B > 4 W = valley width, B = channel width
0 (low risk) banks fixed in place

W =465 ft, B=152 ft W/B =3.1<4.0, Co=1.0 (high risk)

5) Bank Conditions (risk factor Cs)

Bedrock Bank Protection Vegetation Stratication | Bank Erosion | Toe Erosion
Yes=0 Good condition = 0 Dense =0 No=0 No=0 No=0
No =1 Bad condition =1 Sparse or no =1 Yes=1 Yes =1 Yes=1
Cs1=1.0 Cs2=1.0 Cs3=0.0 Cs4=0.0 Cs5=1.0 Css=1.0

6

ZCSi
C,=-1 5 =0.67(medium-high risk)

RBF Consulting 2 SBC Stream Risk Classification



CONSULTING

6) Streambed Conditions (risk factor Ce)

Wilson Creek— XS 1

Braided | Armored | Bedrock | Headcuts | Degradation | D/S Hardpoint | Sediment Source
Yes=0 Yes=0 Yes=0 No=0 <1ft=0 Yes=0 No=0
No=1 No=1 No=1 Yes=1 >1ft=1 No=1 Yes=1
Ce1=0.0 | Cs2=1.0 | Cs3=1.0 | Cs4=1.0 Ces5=1.0 Ces = 1.0 Ce7=1.0

7

ZCei

Cy=-2 . =0.86 (medium-high risk)
Stability Index SI
6 6 Primary criteria = w1 =w;=w3=2/9

Sl = ;WiCi,;W, =1 Secondary criteria = ws = ws = wg = 1/9
SI=2/9%(1.0+0.5+0.5) + 1/9%(1.0+0.67+0.86) = 0.84
Risk Classification RC

low 0<SI<1/3
Cs:= medium 1/3<81<2/3

high 2/3<SI<1

SI=2/3<084<1

RC = High

RBF Consulting 3 SBC Stream Risk Classification



Wilson Creek— XS 2

RAPID STREAM RISK CLASSIFICATION
"= = om FOR HYDROMODIFICATION MAPPING
s Sl IN SAN BERNARDINO COUNTY

Wilson Creek- XS 2 - Downstream of Interstate-10

1) Shear Ratio SR (risk factor C,)

1 (highrisk) 1.3 <SR< 1.5
Ci= 0.5 (medium risk) 1.00 < SR< 1.3
0 (low risk) aggrading channel, hardened bed

Hydraulic Design - Uniform, Flow

Fle Type View Help ‘*’
Title:  Fufitson Creek - %5 2 HO File: [h\pdata1 0106734\ CaleshS mwater\Hudraulics\HEC-RAS \Zane ,"); - Ad A
River. IW’iIsun Creek -3 - Defaults I Apply _,-"'.’ v LY ‘ (‘ &
Reach: [Reacht ] Riversta: [2 ~| 41 o L | Wilson Creek-XS 1| L
s/04vin | with | Unifarm Flow RS = 2 L N \L
Station | Elevation | Equation | Fioughness « | 2025 M. 003
1R . Mewig 003 | Legend S = 0.018(ft/ft)
2[1403.79| 2017, 2020 Sround
| 3]1407.71 2016, Bk Sia
4]1420.06| 2016,
5142035 2011, ms Ho = 6.60 ft
6| 143415 2007,
7| 143464 2007, = 0
8] 1444.55 | 1938, c
514450 | 1998, g 20s Qg = 3000 cfs
10| 144387 | 1935, 3
11]1452.33 | 1934, ~| 2000 H, W/S Elev = 1994.48
B R i i i e Q, = 2Qy = 6000 cfs
Apply Geometry
Gradation. 1880 H t Hz
0
Slope 1078 . ‘ H, =9.48 ft
Discharge: [3000 1350 1400 1450 1500 1550 1600
Station (1t) =
Ho w5 Elev 19575 E = ,J
Uriform Flow Results ~ SR = Hz/Ho =1.44
Copy <5 to G tric: Dat, I River: Wilson Creek - Reach: Reachl RS: 2 i
o 0 lasamelne Lata Solve Uniform Flow For Discharge /]
Erier the Invert of the Low Flow Channel C:1=1.0{ h]gh risk,

Note: Qp is based on Q1y.

2) Entrainment Ratio ER (risk factor C3)

V =15.24 fps
T, pv2/C

Ter - (]/s _y)D5o®CRC Dsg=2.0 mm
g =32.2 ft/s’

2
C= 5.75|o{12.274|_Io J 0,=1.9

50

ER =

ER=0.92<1.0
1 (high risk) ER > 1.0
Cz= < 0.5 (medium risk) ER < 1.0 C=402.55

0 (low risk) aggrading channel, hardened bed
( ) agg g C2=0.5 (medium risk)

RBF Consulting 1 SBC Stream Risk Classification



Wilson Creek— XS 2

"= = =
CONSULTING

3) Geotechnical Stability Number GSN (risk factor C3)
1 (high risk) GSN > 1.0 or toe/bank erosion observed

Cs= 0.5 (medium risk) GSN < 1.0
0 (low risk) engineered banks or wide shallow channel

#
H 0 E 20 oee
GSN = Hc , Hc = critical bank height E 1 ///w
A 16
; 14 /?
Assumed cohesion = 300 psf, Hc=14 ft, GSN = 0.47 < 1.0 P N Pz
WP=Z
C3 = 0.5 (medium risk) § "
s gDD 220 240 280 280 300 320 340 360 280 400
4) Confinement Class (risk factor Cy) GOHESION (psf) K=o.5
1 (high risk) W/B < 4
C3= 0.5 (medium risk) W/B > 4 W = valley width, B = channel width
0 (low risk) banks fixed in place

W=900ft B=107 ft W/B =84 >4.0,C4=0.5 (high risk)

5) Bank Conditions (risk factor Cs)

Bedrock Bank Protection Vegetation Stratication | Bank Erosion | Toe Erosion
Yes=0 Good condition = 0 Dense =0 No=0 No=0 No=0
No =1 Bad condition =1 Sparse or no =1 Yes=1 Yes =1 Yes=1
Cs1=1.0 Cs2=1.0 Cs3=1.0 Cs4=0.0 Cs5=1.0 Cs6=0.0

6

ZCSi
C,=-1 5 =0.67(medium-high risk)

RBF Consulting 2 SBC Stream Risk Classification



CONSULTING

6) Streambed Conditions (risk factor Ce)

Wilson Creek— XS 2

Braided | Armored | Bedrock | Headcuts | Degradation | D/S Hardpoint | Sediment Source
Yes=0 Yes=0 Yes=0 No=0 <1ft=0 Yes=0 No=0
No=1 No=1 No=1 Yes=1 >1ft=1 No=1 Yes=1
Ce1=0.0 | Cs2=1.0 | Cs3=1.0 | Cs4=1.0 Ce5=0.0 Ces = 0.0 Ce7=1.0

7

ZCei

Cy=-2 . =0.57 (medium-high risk)
Stability Index SI
6 6 Primary criteria = w1 =w;=w3=2/9

Sl = ;WiCi,;W, =1 Secondary criteria = ws = ws = wg = 1/9
SI=2/9%(1.0+0.5+0.5) + 1/9%(0.5+0.67+0.57) = 0.64
Risk Classification RC

low 0<SI<1/3
Cs:= medium 1/3<81<2/3

high 2/3<SI<1

SI=1/3<0.64<2/3

RC = Medium

RBF Consulting 3 SBC Stream Risk Classification



Zanja Creek — XS 2

RAPID STREAM RISK CLASSIFICATION
= = o FOR HYDROMODIFICATION MAPPING
s Sl IN SAN BERNARDINO COUNTY

Zanja Creek - XS 2 - Upstream of Division St

Google

1) Shear Ratio SR (risk factor C,)

1 (highrisk) 1.3 <SR< 1.5
Ci= 0.5 (medium risk) 1.00 < SR< 1.3
0 (low risk) aggrading channel, hardened bed

’ 'g “'A"
sex 3 % — ErEs
\l

Hydraulic Design - Uniform Flow

File Type view Help '
Title:  Faria Creek <sec 002 HD File: lkvodatah 10106734\ Calcs\StmwatersHudraulics\ HEC-RAS Zone s
River. | Zanja A Defaults
Fieach: [001 | River sta: [0021 —HZW/SI Elev = 1331.49 Fieport
sOpmlwienl L \nirorm E‘D_W_Hl:j sween
Station | Elevation | Equation | Roughness « 1331 M 003 . M 003 _ L 003 S = 0.0164 ft/ft
o 13302 | Manring | 0.03 Legend
a0 130 Maming |0.015 1 4 Ground
= e 2
3|20 1325 Manning | 0.03 1330
4321 135 Maning | 0015 ] Benk Sta Ho = 5.00 ft
5|22 1330 Manning | 0.03
G 1329
7 =
el H =975 cfs
3 £ 1328 H QO
1| -
1327 Q, =2Qy = 1950 cfs
Apply Geomet 306
Lo H, = 6.49 ft
Slope:|0.0164 1325
a 10 20 30 40 S0 B0
Discharge: |975 Stalion ¢t
Ho  wis Bl 1330 o) |J SR = HZ/HO =1.30
Urifarm Flow Results ~
River. Zanja Reach: 001 RS 0021 b . .
M Solve Uniform Flow for Discharge e C‘] = 0_5 (medlum rlsk]
Enter the Iresert of the Low Flow Charinel

2) Entrainment Ratio ER (risk factor C3)

V =15.87 fps
T, pV2[C

TCR - (}/S _7)D50®CRC Dsp=1.5mm
g=32.2ft/s

2
C= 5.75Iog{12.27 4H° ) 0,=1.9

50

ER =

ER=1.26>1.0
1 (high risk) ER > 1.0
C2= < 0.5 (medium risk) ER < 1.0 C=403.55

0 (low risk) aggrading channel, hardened bed
( ) agg 9 C2 = 1.0 (high risk)

RBF Consulting 1 SBC Stream Risk Classification



Zanja Creek — XS 2

"= = =
CONSULTING

3) Geotechnical Stability Number GSN (risk factor C3)
1 (high risk) GSN > 1.0 or toe/bank erosion observed

Cz= 0.5 (medium risk) GSN < 1.0
0 (low risk) engineered banks or wide shallow channel

i
GSN= - crtical bank heigh £ B
= HC , Hc = critical bank height ET", ///23'
: 14 /ﬁ
Assumed cohesion = 300 psf, H.=14 ft, GSN = 0.36 < 1.0 ¥ P2
W=z
C3=0.5 (medium risk) g: e
Vel gDD 220 240 260 280 300 320 340 350 380 400
4) Confinement Class (risk factor Cy) COHESION (psf) K=o.5

1 (high risk) W/B < 4
Cs= 0.5 (medium risk) W/B > 4 W = valley width, B = channel width
0 (low risk) banks fixed in place

W=85ft B=12ft, W/B=7.1>4.0, C4=0.5 (medium risk)

5) Bank Conditions (risk factor Cs)

Bedrock Bank Protection Vegetation Stratication | Bank Erosion | Toe Erosion
Yes=0 Good condition = 0 Dense =0 No=0 No=0 No=0
No=1 Bad condition =1 Sparse or no =1 Yes=1 Yes=1 Yes=1
Cs1 =1.0 Cs2=0.0 Cs3=1.0 Cs4=0.0 Cs5=0.0 Cs6=0.0

6

2.Cs

C, =2 5 =0.33 (low-medium risk)

RBF Consulting 2 SBC Stream Risk Classification



Zanja Creek — XS 2

" m =
CONSULTING

6) Streambed Conditions (risk factor Cs)

Braided | Armored | Bedrock | Headcuts | Degradation | D/S Hardpoint | Sediment Source
Yes=0 Yes=0 Yes=0 No=0 <1ft=0 Yes=0 No=0
No =1 No =1 No =1 Yes =1 >1ft=1 No =1 Yes =1
C61=0.0 | Co2=1.0 | Ce3=1.0 | Cs54=0.0 Ces=0.0 Ces = 0.0 Cs7=1.0

7

ZCGi

Cy=-L - =0.43 (low-medium risk)

Stability Index SI
] 5 Primary criteria =w; =w; =wz =2/9
SI'= Zl:WiC‘ : ;Wi =1 Secondary criteria = w4 = ws = wg = 1/9

SI = 2/9x(0.5+1.0+0.5) + 1/9x(0.5+0.33+0.43) = 0.5

Risk Classification RC
low 0<S8I<1/3
Cz= medium 1/3<S81<2/3
high 2/3<SI<1

SI=1/3<0.58<2/3

RC = Medium

RBF Consulting 3 SBC Stream Risk Classification



Zanja Creek — XS 3

RAPID STREAM RISK CLASSIFICATION
= = o FOR HYDROMODIFICATION MAPPING
s Sl IN SAN BERNARDINO COUNTY

Zanja Creek - XS 3 - Upstream of University St

‘_"fﬁ——-

1 (high risk) 1.3 <SR < 1.5 ‘_[ _
Ci= < 0.5 (mediumrisk) 1.00 < SR< 1.3 3 , i

0 (low risk) aggrading channel, hardened bed i
Hydraulic Design - Uniform Flow: |Z||E|rz\

File Type Wiew Help

B T
) . ) e o Google
. . *' Zanja Creek-XS 3 [ {
1) Shear Ratio SR (risk factor C,) © s A

Title:  [Fania Cresk Msec 003 HD File: [hodatat1 01067 344 Calest StmwatersHudraulicst HEC-RAS \Zone
River.  |Zanja - Defaults
Rleach: [om =] River 5t [003 =] 3] 1] Report.. | o !
S04 | width | Uniform Flow RS =003
: fe— e _+_ . =
Station | Elevation | Equation | Roughness « 1358 M 003 [ M0 MO0 _’| S 0'0157 ft/ft
o 1352 Manning 0.03 Legend
e M2 W/S Elev = 1354.63 Ground .
3|44 135659 | Manning 0.03 * =
i T4 Bark St Ho 7.19 ft
= TR 1354
__B|&3 135265 |Manning 0.03
I 1353.23 = =
“elor 1magr E 1352 Qo =1328 cfs
3 §
10 L 1350
| 10 o
i = Q, =2Qp = 2656 cfs
1348
Apply Geometry
e H,=9.17 ft
H0 Slope: (0.0157 1344
- [t} 20 40 B0 a0 100
Disch. : (1328
echerae Staton (70 SR =H,/Hy, =1.28

Ww/S Elev: [1352.65 o8|

Uniform Flow Results

Copy 5 ta G tic Data... | [[River Zanja Reach: 001 RS: 003
w Solve Unifarm Flav far Dizcharge

Enter the Invert of the Low Flow Chaninel

< ol

C1=0.5 (medium risk)

2) Entrainment Ratio ER (risk factor C3)

V =14.19 fps
ER- T _ pV2[C
- - ( _ )D @ C D50 =2mm
Tcr Vs =V )Ps509cr
g = 32.2 ft/s*
H 2
C =|5.75loq 12.27—2 0,=1.9
4 50

ER=0.74<1.0
1 (high risk) ER > 1.0
Cz= < 0.5 (medium risk) ER < 1.0 C=411.17

0 (low risk) aggrading channel, hardened bed
( ) agg g C2=0.5 (medium risk)

RBF Consulting 1 SBC Stream Risk Classification



Zanja Creek — XS 3

"= = =
CONSULTING

3) Geotechnical Stability Number GSN (risk factor C3)
1 (high risk) GSN > 1.0 or toe/bank erosion observed

Cz= 0.5 (medium risk) GSN < 1.0
0 (low risk) engineered banks or wide shallow channel

8
GSN = ] Hc = critical bank height £ L
= HC , Hc = critical bank heig E , ///23'
A1
' Pt
Assumed cohesion = 300 psf, Hc=14 ft, GSN = 0.51 < 1.0 ﬁ A
T A
C3=0.5 (medium risk) § "EA
. . el gDD 220 240 260 280 300 320 340 380 380 400
4) Confinement Class (risk factor Cy) COHESION (psf) K=o.5

1 (high risk) W/B < 4
Cz= 0.5 (medium risk) W/B > 4 W = valley width, B = channel width
0 (low risk) banks fixed in place

W=90ft B=25ft W/B =236 <4.0,Cs=1.0 (high risk)

5) Bank Conditions (risk factor Cs)

Bedrock Bank Protection Vegetation Stratication | Bank Erosion | Toe Erosion
Yes=0 Good condition = 0 Dense =0 No=0 No=0 No=0
No =1 Bad condition =1 Sparse or no =1 Yes =1 Yes =1 Yes =1
Cs1=1.0 Cs2=0.0 Cs3=1.0 Cs4=0.0 Cs5=0.0 Cs6=0.0

C,=-1 5 =0.33 (low-medium risk)

RBF Consulting 2 SBC Stream Risk Classification



Zanja Creek — XS 3

" m =
CONSULTING

6) Streambed Conditions (risk factor Cs)

Braided | Armored | Bedrock | Headcuts | Degradation | D/S Hardpoint | Sediment Source
Yes=0 Yes=0 Yes=0 No=0 <1ft=0 Yes=0 No=0
No =1 No =1 No =1 Yes =1 >1ft=1 No =1 Yes =1
Cs1=0.0 | Co2=00 | Ce3=1.0 | Cs54=0.0 Ces=0.0 Ceés =1.0 Cs7=0.0

7

2.Ca

C,=-2 - =0.29 (low-medium risk)

Stability Index SI
] 5 Primary criteria =w; =w; =wz=2/9
SI= Zl:wici ' ;W‘ =1 Secondary criteria = w4 = ws = wg = 1/9

SI=2/9x(0.5+0.5+0.5) + 1/9x(1.0+0.33+0.29) = 0.51

Risk Classification RC
low 0<SI<1/3
Cs= medium 1/3<81<2/3
high 2/3<SI<1

SI=1/3<0.51<2/3

RC = Medium

RBF Consulting 3 SBC Stream Risk Classification



Zanja Creek — XS 4

RAPID STREAM RISK CLASSIFICATION
"= = om FOR HYDROMODIFICATION MAPPING
s Sl IN SAN BERNARDINO COUNTY

Zanja Creek - XS 4 - Downstream of Judson St

< ’Ifr‘l .-’-'.1.} i-' Goégl“

1) Shear Ratio SR (risk factor C,) | Za Ceek XS | ol
1 (highrisk) 1.3 <SR< 1.5

Ci= 0.5 (medium risk) 1.00 < SR< 1.3

0 (low risk) aggrading channel, hardened bed

Title: Pania Creek Xsec 004 HD File: [hyodatah] 01067344 CaloshS mwater\Hudraulics\ HEC-RAS \Zane

River. |Zanja - Defaults Apply
Freach: [001 =] Riversta: [0041 =] 41 Compute | Report. | [
5407/ | width | H W”S E| 1290 7% E ‘_
5 ev =1329.28 c
Station | Elevation | Equation | Rnughnessﬂ 1990 2 / - Tegend S = 0_0152 ft/ft
1o 1330, Manning 0015 Tl = oottt oEoErTTE
2100 1328 Manning 002 0 ! Grourel
EEARREEED 00 gt
4113 131 Manning | 004 1828117 I T 58 Ho=7.00 ft
T E[120 1328 Marning 003
IEEREEED
7 & 13
- £ Qo =1142 cfs
) T
% __J % 1324 Ho H2
=
— Q, =2Qy =2284 cfs
Apply Geomety 1322 T
Gradation 1 H, = 8.28 ft
Siope: 1152 1220 2 '
Discharge:[1142 0 50 wDStat ﬂ150 200 250
Ho s Elew:[1328 ol R J—J SR = HZ/HO =1.18
Uniform Flow Resulks A
; River. Zai Rieach: 001 RS: 0041 £ . .
Cony o Gometi Dt | ([Bhr Bade | Reache 00 v C1=0.5 (medium risk)
[Enter the Invert of the Low Flow Channel.

2) Entrainment Ratio ER (risk factor C3)

V =12.51fps
ER— fo _ pV2/[C
- _( _ )D ®.C Dsg=1.5mm
Tcr Vs —V)Ps509cr
g =32.2ft/s’
H 2
C=|5.75log 12.27—2> 0,=1.9
4Dy,

ER=0.72<1.0
1 (high risk) ER > 1.0
C2= < 0.5 (medium risk) ER < 1.0 C=438.02

0 (low risk) aggrading channel, hardened bed
( ) agg g C2=0.5 (medium risk)

RBF Consulting 1 SBC Stream Risk Classification



Zanja Creek — XS 4

"= = =
CONSULTING

3) Geotechnical Stability Number GSN (risk factor C3)
1 (high risk) GSN > 1.0 or toe/bank erosion observed

Cs= 0.5 (medium risk) GSN < 1.0
0 (low risk) engineered banks or wide shallow channel

20

H G a2
GSN = H_Z , Hc = critical bank height g :: //%:i
; 14 /?
Assumed cohesion = 300 psf, H.=14 ft, GSN = 0.5 < 1.0 K Pz
T A
C3.=0.5 (medium risk) § "
(feet) 8
4) Confinement Class (risk factor C4) A REson e %

1 (high risk) W/B < 4
Cz= 0.5 (medium risk) W/B > 4 W = valley width, B = channel width
0 (low risk) banks fixed in place

W=94ft B=20ft, W/B=4.7>4.0, C4 = 0.5 (medium risk)

5) Bank Conditions (risk factor Cs)

Bedrock Bank Protection Vegetation Stratication | Bank Erosion | Toe Erosion
Yes=0 Good condition = 0 Dense =0 No=0 No=0 No=0
No =1 Bad condition =1 Sparse or no =1 Yes=1 Yes =1 Yes=1
Cs1=1.0 Cs2=1.0 Cs3=0.0 Cs4=0.0 Cs5=0.0 Cs6=0.0

6

ZCSi

C,=—+ 5 =0.33 (low-medium risk)

RBF Consulting 2 SBC Stream Risk Classification



Zanja Creek — XS 4

" m =
CONSULTING

6) Streambed Conditions (risk factor Cs)

Braided | Armored | Bedrock | Headcuts | Degradation | D/S Hardpoint | Sediment Source
Yes =0 Yes=0 Yes=0 No=0 <1ft=0 Yes=0 No=0
No=1 No=1 No=1 Yes=1 >1ft=1 No=1 Yes=1
Cs1=0.0 | Cs2=1.0 | Ce3=1.0 | C54=0.0 Css=0.0 Ces = 1.0 Cs7=1.0

7

2.Cs

Cy=-2 - =0.57 (medium-high risk)

Stability Index SI
] . Primary criteria =w; =w; =wz=2/9
S = Zl:WiCi’leW‘ =1 Secondary criteria = ws = ws = we = 1/9

SI=2/9%(0.5+0.5+0.5) + 1/9%(0.5+0.33+0.14) = 0.49

Risk Classification RC
low 0<SI<1/3
Cz= medium 1/3<81<2/3
high 2/3<SI<1

SI=1/3<0.49<2/3

RC = Medium

RBF Consulting 3 SBC Stream Risk Classification



Zanja Creek — XS 5

RAPID STREAM RISK CLASSIFICATION
"= = om FOR HYDROMODIFICATION MAPPING
s Sl IN SAN BERNARDINO COUNTY

Zanja Creek - XS 5 - Upstream of Lincoln St

i (r( l‘ )gh

' i _
1) Shear Ratio SR (risk factor C,) a”Ja Creek-XS 5

1 (highrisk) 1.3 <SR< 1.5
Ci= 0.5 (medium risk) 1.00 < SR< 1.3
0 (low risk) aggrading channel, hardened bed

Hydraulic Design - Uniform Flow

File Type Wiew Help
Title: - [Zania Craek Xsec 005 HD File: |n-\ndatah101067344CaloshStmwater\Hudiaulics\ HEC-RAS \Zone
River |Zanja - Defaults P
Reach: [001 | River Sta: [0051 =l 31 Report. |
S04 | width | Unifarm FIDW RS =005.1 ; 2
Station | Elevation | Eguation | Roughness « 1436 —H2 W/S Elev = 1433 26 Tegend S O 0122 ft/ft
_ 1{-180. 143468 |Manning |0.03
B CRITT NN
“HzE mm ra Bk Ha Ho =5.01 ft
_ 5|3 14206 | Manning | 0.035
_ 6|4007 142003 | Manning | 0.03 1450
| F|E302 143168 =
_8|11871 143279 < Q=981 cfs
_9lzia7 143479 g s
10 I
— w
11 ﬂ 1426
Q, =2Qy =1962 cfs
1424
Apply Geometry
g 1422 H - f
2 =6.91ft
Slope:|0.0122 a0
Discharge: ’95‘1— -150 100 -30 o 50 100 150 200 250
Station (ft) — —
Ho  W/SElev:[142531 il _H SR = HZ/HO =1.38
Unitorm Flow Results A
P River: Zanja Reach: 001 RS 00581 o . .
EootieslBeonelicia Solve Unitorm Flow for Discharge . Ql—Lg#-z 1 J 0 hl h rlSk
Enter the Invert of the Low Flow Channel.

2) Entrainment Ratio ER (risk factor C3)

V =10.75 fps

ER- fo _ pV2/C

- - ( _ )D ® C D50 =1.5mm
Ter Vs =V )Vs0Ycr

g=32.2ft/s

2
H
C= 5.75Io{ . 0 j 0,=1.9
4D,,

ER=0.58<1.0

1 (high risk) ER > 1.0
C2= = 0.5 (medium risk) ER < 1.0 C=403.75

0 (low risk) aggrading channel, hardened bed
( ) agg 9 C,=0.5 (medium risk)

RBF Consulting 1 SBC Stream Risk Classification



Zanja Creek — XS 5

"= = =
CONSULTING

3) Geotechnical Stability Number GSN (risk factor C3)
1 (high risk) GSN > 1.0 or toe/bank erosion observed

Cz= 0.5 (medium risk) GSN < 1.0
0 (low risk) engineered banks or wide shallow channel

L)
H 0 E 20 -
GSN = —— , Hc = critical bank height L e
He : BZ4
; 14 /¢
Assumed cohesion = 300 psf, Hc=14 ft, GSN = 0.36 < 1.0 K B P2
T A
C3=0.5 (medium risk) § A
Vel gDD 220 240 260 280 300 320 340 350 380 400
4) Confinement Class (risk factor C4) COHESION (psf) Kimeid
1 (high risk) W/B < 4
Cs= 0.5 (medium risk) W/B > 4 W = valley width, B = channel width
0 (low risk) banks fixed in place

W=219ft B=63ft, W/B = 3.5<4.0, C4 = 1.0 (high risk)

5) Bank Conditions (risk factor Cs)

Bedrock Bank Protection Vegetation Stratication | Bank Erosion | Toe Erosion
Yes=0 Good condition = 0 Dense =0 No=0 No=0 No=0
No=1 Bad condition =1 Sparse or no =1 Yes=1 Yes=1 Yes=1
Cs1=1.0 Cs2=0.0 Cs3=1.0 Cs4=0.0 Cs5=0.0 Cs6=0.0

6

2.Cs

C,=-1 5 =0.33 (low-medium risk)

RBF Consulting 2 SBC Stream Risk Classification



Zanja Creek — XS 5
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CONSULTING

6) Streambed Conditions (risk factor Cs)

Braided | Armored | Bedrock | Headcuts | Degradation | D/S Hardpoint | Sediment Source
Yes=0 Yes=0 Yes=0 No=0 <1ft=0 Yes=0 No=0
No =1 No =1 No =1 Yes =1 >1ft=1 No =1 Yes =1
Cs1=0.0 | Co2=00 | Ce3=1.0 | Cs54=0.0 Ces=0.0 Ces = 0.0 Cs7=0.0

7

2.Cs

C, =1 - =0.14 (low-medium risk)

Stability Index SI
] 5 Primary criteria =w; =w; =wz =2/9
Sl = Zl:WiC‘ ' Zl:W‘ =1 Secondary criteria = ws = ws = we = 1/9

SI=2/9x%(1.0+40.5+0.5) + 1/9%(1.0+0.33+0.14) = 0.61

Risk Classification RC
low 0<SI<1/3
Cs:= medium 1/3<81<2/3
high 2/3<SI<1

SI=1/3<0.61<2/3

RC = Medium

RBF Consulting 3 SBC Stream Risk Classification



Zanja Creek — XS 6

RAPID STREAM RISK CLASSIFICATION
= = o FOR HYDROMODIFICATION MAPPING
s Sl IN SAN BERNARDINO COUNTY

Zanja Creek - XS 6 - Downstream of Ward Way

:'"—l.,‘ G()&‘lc -c
e

Zanja Creek-XS 6 A =l

3 “ 1 !

=

o1

1) Shear Ratio SR (risk factor C,)

1 (highrisk) 1.3 <SR< 1.5
Ci= 0.5 (medium risk) 1.00 < SR< 1.3
0 (low risk) aggrading channel, hardened bed

Hydraulic Design - Uniform F low

File Type W“iew Help

Title:  Zania Creek ¥sec 006 HD Fil: [ pdala T 67 Calos Smmater oo HEC A o [l
River. | Zanja - Defaults
Rleack: [0t =] iver 5ta- [006.1 =] 3 1] {Compiz 3| Repor.. |
5/079in | width | Uniform Flow RS = 006.1 4 ¥
Station | Elevation | Equation | Roughness 1430 M 008 L M 008 1 S — O 04 17 (ft/ft)
_1]200. (1430 Manning 0.06 Legend - Y
2300 (1428 Manning [0.03 H, W/S Elev = 1428.88 Graund
3|300.1 | 1425 1azg o Bank.Sta
4]306.1 | 1425 -
_5/3062 1426 Manning 0.06 Ho = 3.00 ft
BlaoeT [1430
7 g 1428
8 c -
-5 5 Qo =245 cfs
10 i
14l o147
= = Q,; =2Qp =490 cf
= = CTS
Apply Geometry 1426
_Gradation.. |
Slope: [0L.0417 . [l H, = 3.88 ft
. 200 250 300 350 400 450
Discharge: |245
Station (f)
Ho wis Ele 1428 L _H SR = |_|2/|_|0 =1.29
Uniform Flow Results ~
Capy %5 to Geometric Data River: Zania Reach: 001 RS: 0061 u ) )
Salve Unifarm Flow for Discharge (™ C‘l = O' 5 (medlum I'lSk)
Erter the Irwvert of the Low Flow Channel. =

2) Entrainment Ratio ER (risk factor C3)

V=13.4fps
ER— fo _ pV2/C
o _( _ )D ®.C Dsp=1.5mm
Ter Vs =7V )Uso9cr
g =32.2ft/s’
H 2
C =|5.75log 12.27—2 0,=1.9
4Dy,

ER=1.02>1.0
1 (high risk) ER > 1.0
Cz= < 0.5 (medium risk) ER < 1.0 C=353.93

0 (low risk) aggrading channel, hardened bed
( ) agg g C2=1.0 (high risk)

RBF Consulting 1 SBC Stream Risk Classification



Zanja Creek — XS 6

"= = =
CONSULTING

3) Geotechnical Stability Number GSN (risk factor C3)
1 (high risk) GSN > 1.0 or toe/bank erosion observed

Cs= 0.5 (medium risk) GSN < 1.0
0 (low risk) engineered banks or wide shallow channel

20

H c l/,as
0 " . T o
GSN = H ] , Hc = critical bank height gT 5 Py
' S
Assumed cohesion = 300 psf, He=14 ft, GSN = 0.21 < 1.0 P " L
T A
C3.= 0.5 (medium risk) § "
s gOD 220 240 260 280 300 320 340 360 380 400
4) Confinement Class (risk factor C4) COHESION (psf) RIS

1 (high risk) W/B < 4
Cz= 0.5 (medium risk) W/B > 4 W =valley width, B = channel width
0 (low risk) banks fixed in place

W=55ftB=6ft W/B=9.2>4.0,Cs=0.5 (medium risk)

5) Bank Conditions (risk factor Cs)

Bedrock Bank Protection Vegetation Stratication | Bank Erosion | Toe Erosion
Yes=0 Good condition = 0 Dense =0 No=0 No=0 No=0
No =1 Bad condition =1 Sparse or no =1 Yes=1 Yes =1 Yes=1
Cs1=1.0 Cs2=1.0 Cs3=0.0 Cs4=0.0 Cs5=0.0 Cs6=0.0

6

ZCSi

C,=—+ 5 =0.33 (low-medium risk)

RBF Consulting 2 SBC Stream Risk Classification



CONSULTING

6) Streambed Conditions (risk factor Ce)

Zanja Creek — XS 6

Braided | Armored | Bedrock | Headcuts | Degradation | D/S Hardpoint | Sediment Source
Yes=0 Yes=0 Yes=0 No=0 <1ft=0 Yes=0 No=0
No=1 No=1 No=1 Yes=1 >1ft=1 No=1 Yes=1
Ce1=0.0 | Cs2=1.0 | Cs3=1.0 | C54=0.0 Ce5=0.0 Ces = 1.0 Cé7=0.0

7

2.Cs

Cy=-L - =0.43 (low-medium risk)
Stability Index SI

] . Primary criteria =w; =wz =w3 =2/9
St = ;Wici ' Zl‘dwi =1 Secondary criteria = ws = ws = we = 1/9

SI=2/9%(0.5+1.0+0.5) + 1/9x(0.5+0.33+0.43) = 0.58

Risk Classification RC
low 0<SI<1/3
Cs= medium 1/3<81<2/3
high 2/3<8I<1

SI=1/3<0.58<2/3

RC = Medium

RBF Consulting 3 SBC Stream Risk Classification



WEST

CONSULTANTS. INC.

RAPID STREAM RISK CLASSIFICATION
FOR HYDROMODIFICATION MAPPING
IN SAN BERNARDINO COUNTY

Yucaipa Creek - Upstream of John Wayne Way

1) Shear Ratio SR (risk factor C,)

1(highrisk) 1.3<SR<1.5
C, =<0.5 (medium risk) 1.00 <SR <1.3
0 (low risk) aggrading channel, hardened bed

Hydraulic Design - Uniform Flow
Fil= Type view Help

$=3.5%

Ho = 10.64 ft
Q,=27,577 cfs
Q,=2Q,=55,154 cfs
H, =13.72 ft
SR=H,/H,=1.29<1.3

C; = 0.5 (medium risk)

Title:  Hydromod HD File: |p\REFYSECountyHydromod\HydraulicsHydromod h01
Rrver | Yuceipa Cresk ~| Defauls | oty |
Fieath, IDS of John ‘Wayme _ﬂ Fiiveer Sl |21 50663 _j ﬂ ﬂ i Compute ; Repoit.. |
ﬂfn!yfn]\-\'idlhl Uniform Flow RS — 21556 €9 =
“—\A'UL‘—’|‘M'UU3‘L I UUs 4
stahon |I:Icvahunll:quatonll—%nughncsslA s i Sl - |
10 234658 Manning 003 - Legend
_i _1_5: Grannd
:‘4‘4?.;’ 24 2340 s Hank.ﬂla
| 5|66 11
| 6/79.49 33 ]
| fl¥bay 233042 =3
il 29 | 23Ze.07
9|127.19 | 2321.06 —_
in[i43nd paisAd = 73
1115899 23117 l<J 2
% 731N
Apphy Geomstry
Slope: |0.038
Nischarge: [77577 ' 220
WG Clev:|2295.00 I
2230 T T T T - |
‘ i} 200 400 GO0 ano 1000 1200
Cinree 25 0 Grnmntiic Diata Gtation (ft) ]
Kl I |
Ulnifarm Flow Besuits ~
Fiver. rucoipe Cresk. Beach, D3 ol Jubn Weyne RS 21556 69 u
Solve Uniform Flow for Discharge b |
Fntarthe Ivvert of tha | nw Fine Channal
2) Entrainment Ratio ER (risk factor C,)
V?/C % H, )
T /
FR=0-_ 7 - C= 5.75log(12.27 0 j
Ter (75 - 7) D50®cr 1'659D50®crc 4D50

1 (high risk) ER >1.0
C, =40.5 (medium risk) ER <1.0
0 (low risk) aggrading channel, hardened bed

V=14.11t/s
Dsg=1mm

g =32.2ft/s’
0,=19
ER=1.14>1.0
C=528

C, = 1.0 (high risk)

WEST Consultants, Inc. 1 SBC Stream Risk Classification



WEST
p - N

CONSULTANTS. INC.

3) Geotechnical Stability Number GSN (risk factor Cs)

¢
20
1 (high risk) GSN >1.0 or toe/bank erosion observed g . //jg
C, =40.5 (medium risk) GSN <1.0 ! /Z”
16 !
0 (low risk) engineered banks or wide shallow channel t A
( ) eng 5 i /é/
H K - ////
GSN = —2, H, = critical bank height H ~i
H, ‘ & 2 m,/é/‘
( ¥ )
fest
Assumed cohesion = 300 psf, H. = 14 ft, GSN =0.76 < 1.0 e — 300 320 340 360 380 400
COHESION (psf) K=eo§
C3=0.5 (medium risk)
4) Confinement Class (risk factor C,)
1 (high risk) W/B <4
C, =40.5 (medium risk) W/B > 4 W = valley width, B = channel width
0 (low risk) banks fixed in place
W =700 ft, B = 150 ft, W/B =4.7 > 4.0, C, = 0.5 (medium risk)
5) Bank Conditions (risk factor Cs)
Bedrock Bank Protection Vegetation Stratification | Bank Erosion Toe Erosion
yes=0 good condition =0 dense =0 no=0 no=0 no=0
no=1 bad conditionorno=1 | sparseorno=1 yes=1 yes=1 yes=1
C51 =1.0 Csz =1.0 Cs3 =0.0 Cs4 =0.0 Css =0.0 Cse =0.5

6
2.Cs

C5: 16

= 0.42 (medium risk)

WEST Consultants, Inc.

SBC Stream Risk Classification



WEST

CONSULTANTS. INC.

6) Streambed Conditions (risk factor Cg)

Braided | Armored | Bedrock | Headcuts | Degradation D/S Hardpoint Sediment Source
no=0 yes=0 yes=0 no=0 <1ft=0 yes=0 no=20
yes=1 no=1 no=1 yes=1 >1ft=1 no=1 yes=1
C61 =0.0 Cez =1.0 C63 =1.0 C64 =0.0 Ces =0.0 Cee =0.0 C67 =0.0

7
2.Ca
1

Cs = =0.29 (medium-low risk)

Stability Index S

SI :ZG:WiCi , ZG:Wi =1
1 1

Primary criteria: Wy = W, = W3 = 2/9
Secondary criteria: Wy = Wg = Wg = 1/9

SI=2/9-(0.5+1.0+0.5) +1/9 - (0.5 +0.42 + 0.29) = 0.58 < 0.67

Risk Classification RC

low 0<SIl<1/3
RC =<medium 1/3<Sl <2/3
high 2/3<SlI <1

RC = Medium

WEST Consultants, Inc. 3 SBC Stream Risk Classification



WEST

RAPID STREAM RISK CLASSIFICATION
FOR HYDROMODIFICATION MAPPING

IN SAN BERNARDINO COUNTY

Plunge Creek - Downstream of Boulder Ave

1) Shear Ratio SR (risk factor C,)

1(highrisk) 1.3<SR<1.5
C, =<0.5 (medium risk) 1.00 <SR <1.3
0 (low risk) aggrading channel, hardened bed

2= Hydraulic Design - Uniform Flow

File Type View Help
Title:  f<3 3950 HD File: [p\San Bemardino LeveesiPhase IIPlunge
River |F’Iunge Craek LI Defaulis | Ay |
Reach: |2*BDHA LI River Sta. ISBSD LI ﬂﬂ Compute I Feport |
Si0/yin | wicth | Uniform Flow RS = 3950 =
; sle Je 5
Station |Elevation‘ Equation|RDughneSS| ‘l 1280 M D_DS 2 M0.045 T M_D L S= 0.4%
1[0 (125756 Manning | 0.05 | Legend
_ 2|1601 185157 | Gm.und H.=5.44f
_ 3|3202 125126 17704 | * o~ 9 t
44804 125085 BankiSta
5|64.05 124973 =
| B|anoe  [124851 ] Qo = 5,468 cfs
_ 7|9607 124696
al1120s 126507 Q,=2Q, = 10,936 cfs
91281  |124279 £ 1280
| 10[74411 12404 =
17]16012 123711 _ < |3 H,=7.54 ft
amran anmman H
12404
SR=Hy/H,=1.39>1.3
Apply Geumetryl
~ ~ 1230 | ——— C————=23 T 1 : .
Gradation Cl =1.0 (h|gh rISk)
Slope:[0.0033 H, ] I
,7 1220 4 Ho
Discharge: 5468
WIS Elev: [1225 42
1210 T T T T 1
| 0 200 400 600 800 1000
Cnrne X5 tn Grometic Data Station @) ;|
: |
Unifarm Flow Fesults Al
River: Plunge Creek  Reach: 2-601-14 RS 3950 i
Solve Unitorm Flow for Discharge |
[Enter the Invert of the Low Flow Channel. V= 48 ft/s

Dso= 1mm

2) Entrainment Ratio ER (risk factor Cy) g=32.2 ft/s?
= . S

2
2 2
ER=T_0=( PV)[/)CG - \[’) o c c=[5.75|og(12.27 4':)0 H Ocr=19
T — .
s —7) D50, 90509 50 ER=0.16<1.0

1 (highrisk) ER>1.0 C=454
C, =40.5 (medium risk) ER <1.0
0 (low risk) aggrading channel,hardened bed

cr

C, = 0.5 (medium risk)

WEST Consultants, Inc. 1 SBC Stream Risk Classification
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CONSULTANTS. INC.

3) Geotechnical Stability Number GSN (risk factor Cs)

1 (high risk) GSN >1.0 or toe/bank erosion observed

C,=

0.5 (medium risk) GSN <1.0

0 (low risk) engineered banks or wide shallow channel

H
GSN = H—°, H. = critical bank height

C

Assumed cohesion = 200 psf, H. = 10 ft, GSN =0.54 < 1.0

C3=0.5 (medium risk)

4) Confinement Class (risk factor C,)

1 (high risk) w/B <4
C,=

0.5 (medium risk) W/B >4

W = valley width, B = channel width

0 (low risk) banks fixed in place

W =550 ft, B =220 ft, W/B = 2.5 < 4.0, C, = 1.0 (high risk)

5) Bank Conditions (risk factor Cs)

20 d
a2e
FI? 18 //w
T = e
i /
$ 18 ///’//
L =
L~

AM = }//
E - ///
o o
T /é/‘
e 10 =
H
T
(fest) g

200 220 240 260 280 300 320 340 360 380 400

COHESION (psf)

Bedrock Bank Protection Vegetation Stratification | Bank Erosion Toe Erosion
yes=0 good condition =0 dense =0 no=0 no=0 no=0
no=1 bad conditionorno=1 | sparseorno=1 yes=1 yes=1 yes=1

C51 =0.5 Csz =1.0 Cs3 =0.0 Cs4 =0.0 C55 =0.0 Cse =0.0

6
D Cs
Cg=-1 5 =0.25 (low risk)

K=ea§

WEST Consultants, Inc.

SBC Stream Risk Classification
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CONSULTANTS. INC.

6) Streambed Conditions (risk factor Cg)

Braided | Armored | Bedrock | Headcuts | Degradation D/S Hardpoint Sediment Source
no=0 yes=0 yes=0 no=0 <1ft=0 yes=0 no=20
yes=1 no=1 no=1 yes=1 >1ft=1 no=1 yes=1
Ce1=1.0 Ce2=0.5 Ce3=1.0 Ce2=0.0 Ces = 0.0 Ces = 1.0 Ce7=1.0

;
2.Cs
__1
7

Cg = = 0.64 (medium risk)

Stability Index Sl

SI =26:WiCi , Zslwi =1
1 1

Primary criteria: Wy = W, = w3 = 2/9
Secondary criteria: W; = Ws = Wg = 1/9

SI=2/9-(1.0+05+0.5)+1/9-(1.0+0.25 +0.64) =0.65 < 0.67

Risk Classification RC

low 0<SI<1/3
RC =<{medium 1/3<SI <2/3
high 2/3<SlI<1

RC = Medium

WEST Consultants, Inc. 3 SBC Stream Risk Classification
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