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INTRODUCTION

This drainage study has been prepared in support of the drainage system design for the Glen Ivy
Senior Living development.

The Glen Ivy Senior Living project is located within the unincorporated area of the County of
Riverside, south of the City of Corona, west of the I-15 Freeway, at the southwest corner of
Temescal Canyon Road and Trilogy Parkway. It is located within Section 3 of Township 5 South,
Range 6 West, SBB and M and being Assessor Parcels 290-190-083 and -084.

Coldwater Canyon Wash, drains from South to North in this area, and will be the ultimate
receiving waters for the drainage from this project and its tributary area. The creek runs adjacent
to the project’s southerly boundary crossing Temescal Canyon Road approximately 200 feet
south of the project then flowing northerly along the east side of Temescal Canyon Road.

The proposed 10 acre Glen Ivy Senior Living project will provide 188 full service residential
facilities for Independent Living, Assisted Living, and Memory Care residents. The site includes
two buildings, a 250,000 square foot 2-story building (including atrium spaces) and a 32,100
square foot single story building (including atrium space), along with on-site parking and a Water
Quality basin. There are four access driveways provided, two along Trilogy Parkway and two
along Temescal Canyon Road. The project is being processed as a Conditional Use Permit,
CUP, with the County of Riverside.

Proposed Storm Drain System Overview:
The proposed Storm Drain consists of two separate systems that confluence into a single outlet
pipe upon leaving the project site.

The projects on-site drainage system will receive flows from approximately 0.9 acres of off-site
tributary area from the adjoining Glen Ivy RV Park. Flows from this offsite tributary area along
with the approximately 9 acres of on-site area is collected in an onsite drainage system and
routed through the onsite Water Quality Basin for treatment and increase runoff or
Hydromaodification impact (HCOC) mitigation, before the flows are released in the basin outflow
pipe which then joins the projects outlet storm drain within Temescal Canyon Road.

The drainage design for the Glen lvy Senior Living project intercepts approximately 14 acres of
offsite tributary area and routes these flows within a storm drain pipe around the sites perimeter
without commingling with on-site flows to the confluence point with the Water Quality Basin outlet
pipe at the projects southeast corner within Temescal Canyon Road.

Both on-site flows after treatment/mitigation and intercepted off-site flows leave the project site
from the southeast corner of the site within a proposed storm drain that do to existing utilities
within Temescal Canyon Road travels southerly within the road right-of-way until an opening
between utility pipelines allows the storm drain pipe to turn easterly crossing under and over
utility pipelines traveling into RCFC&WCD property east of Temescal Canyon Road then flowing
to and out-letting into Coldwater Canyon Wash approximately 200 feet east of the roadway.

In compliance with Riverside Counties’ MS4 permit, certain post development water quality features
will be designed into the project for water quality treatment of daily nuisance flows and first flush
storm flows after the project is constructed and homes are occupied. The project will implement LID
practices.
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SETTING

The Glen Ivy Senior Living project is located within the unincorporated area of the County of
Riverside, south of the City of Corona, west of the I-15 Freeway, at the southwest corner of
Temescal Canyon Road and Trilogy Parkway. It is located within Section 3 of Township 5 South,
Range 6 West, SBB and M, Riverside County. See Figure l1a - Vicinity Map.
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Figure la: Vicinity Map

EXISTING CONDITIONS

The project site is currently undeveloped. Located at the southwest corner of Temescal Canyon
Road and Trilogy Parkway. Adjacent to the projects westerly side is the Glen vy RV Park and
south of the project site is RCFC&WCD’s “Glen Ivy Emergency Basin at Coldwater Wash” (PN 2-
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0-00505-01 Dwg. No. 2-0488).

Currently there is a depression “sump” in the middle of the project site. Project site’s terrain
mostly drains into the sump with the remaining portion of the project site draining in a
northeasterly direction to Temescal Canyon Road. The site ranges in elevation from
approximately 1,105 feet above mean sea level in the far southwest corner of the site to
approximately 1,083 feet above mean sea level at the sump area.

The southeastern portion of the project site is within the Coldwater Canyon Wash floodplain.
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Figure 1b: Aerial Picture
Existing Condition

PROPOSED CONDITIONS

The development of Glen Ivy Senior Living community will provide 188 full service residential
facilities for Independent Living, Assisted Living, and Memory Care residents. The site includes
two buildings, a 250,000 square foot 2-story building (including atrium spaces) and a 32,100
square foot single story building (including atrium space), along with on-site parking and a Water
Quiality basin and the construction of a storm drain system that will:

- Safely intercept offsite flows and convey through the site without co-mingling

these flows with untreated onsite developed flows.
- Generally maintain the drainage patterns and discharge locations.
- In complying with Santa Ana Region NPDES-MS4 Permit requirements,
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safely intercept Design Capture Volume and convey onsite developed storm
flows to onsite Water Quality Treatment Control Basins.

- Provide emergency by-pass for 100-year storm event without damage the
BMPs.

- Control outlet velocities such that downstream erosion potential is minimized

and outlet flows are released in a safe manner.

Hydrology — Proposed Condition:
Drainage Area A will be divided into several drainage sub-areas:

As shown on Figure 3 there are ten (10) drainage subareas in the proposed condition in this
study, Drainage Subareas A-1 through A-10. All originating from the same tributary drainage
areas; drainage patterns will generally remain as in the existing condition.

Drainage Area A (off-site) is approximately 14.49 acres, tributary to the project site from the
existing Glen Ivy RV Park. These areas being the project’s off-site drainage areas drain to a
intercepting drainage system that conveys these flows through a proposed storm drain around
the sites southerly perimeter to the projects downstream storm drain system within Temescal
Canyon Road that after crossing the road drains to Coldwater Canyon Wash, thus by-passing the
projects onsite Water Quality basin. The off-site drainage subareas are A-1 through A-5.

Drainage Area A (on-site) is approximately 9.76 acres and flows within the proposed Glen Ivy
Senior Living project thru area drains and storm drain pipes into an onsite Infiltration/Detention
Basin A (water quality basin) to mitigate the post water quality and HCOC mitigation. The on-site
drainage subareas are A-6 through A-10.

Coldwater Canyon Wash:

There are two Drainage Study Reports for Coldwater Canyon Wash including the study reach:

- Coldwater Canyon Wash Geomorphology Study by JE Fuller dated September 2018.
- Glen Ivy Hot Springs Floodplain Analysis for Coldwater Canyon by Crouse/ Beers &
Associates, dated March, 1998.

Floodplain Mapping

The National Flood Insurance Act (1968) established the National Flood Insurance Program, which is
based on the minimal requirements for floodplain management and is designed to minimize flood
damage within Special Flood Hazard Areas. The Federal Emergency Management Agency (FEMA)
is the agency which administrates the National Flood Insurance Program. Special Flood Hazard
Areas (SFHA) are defined as areas that have a 1% chance of flooding within a given year. This is
also referred to as the 100-year flood. Flood Insurance Rate Maps (FIRMs) were developed to
identify areas of flood hazards within a community.

According to the Flood Insurance Rate Map (FIRM) catalog, there are FIRMs produced by FEMA for
the project site:

MAP Number: 06065C1390G
MAP Revised: August 28, 2008
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The site is located within Zone X (white), which is an area outside the 0.2% annual chance of
flood (500-year).

Best Available Maps (BAM)

Senate Bill 5 (SB 5), which was enacted in 2007, authorized the California Department of Water
Resources (DWR) to develop the Best Available Maps (BAM) displaying 100- and 200-year
floodplains for areas located within the Sacramento-San Joaquin (SAC-SJ) Valley watershed. SB
5 requires that these maps contain the best available information on flood hazards and be
provided to cities and counties in the SAC-SJ Valley watershed. This effort was completed by
DWR in 2008. Today, this map also available covering other areas in California.

The BAM does not replace existing FEMA regulatory floodplains shown on Flood Insurance Rate
Maps (FIRM). For more information on the FEMA regulatory floodplains, please contact FEMA
directly. The BAM floodplains identify potential flood risks that may warrant further studies or
analyses for land use decision making. The floodplains shown delineate areas with potential
exposure to flooding for three different storm events: one with storm flows that have a 1%
chance of being equaled or exceeded in any year (100-year), one with storm flows that have a
0.5% chance of being equaled or exceeded in any year (200-year), and one with storms flows
that have a 0.2% chance of being equaled or exceeded in any year (500-year). These flows and
resulting flooded area are based on the best available floodplain information and may not identify
all areas subject to flooding.

Proposed Floodplain protection:

With the Southeast corner of the project site being shown as within the Coldwater Canyon Wash
special Flood Hazard Area, a Hec-Ras analysis was performed red for the reach of Coldwater
Canyon Wash that affects the proposed project. Based upon the results of the Hec-Ras analysis
the Coldwater Canyon Wash storm flows pass southerly adjacent to the project site with a
possibility of some flows breaking out of the wash and flowing northerly towards the project site.
To protect the proposed project a Flood Wall with RipRap protection is proposed to be
constructed along the projects southerly boundary extending approximately 100 feet west from
Temescal Canyon Road.

For Coldwater Canyon Wash HEC-RAS analysis within Reach 6, see Attachment
A.
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HYDROLOGY - RATIONAL METHOD

The hydrology calculations for determining the on-site and off-site flows have been conducted using
the Rational Method as incorporated into the CivilCADD Rational Method Hydrology software. The
rational method relates rainfall intensity, the ratio of runoff to rainfall, and the drainage area size to
the peak storm runoff and is expressed by the equation: Q = CIA. Where Q = runoff (in cubic feet
per second), C = runoff coefficient relating the ratio of runoff to rainfall, | = rainfall intensity (in inches
per hour), A = drainage area (in acres). The soil type used in the analysis is a combination Type B,
and D but majority is Type D. Yielding a relatively high soil runoff potential is Type D.

Figure 4 is the offsite and onsite existing (current) condition hydrology, summarize the results of the
hydrologic analysis, including drainage areas, subareas, node numbers, elevations and cumulative
Q100 vValues at points of concentration or discharge.

The design discharge in the various sub-drainage areas considered in this study are listed in the
table below:

Summary Hydrology Drainage Areas A and B — Existing (current) Condition — Rational Method 10-year
storm (see Attachment A for calculation):

Drainage Area Area in Acre Q 10 Sub-area in cfs Q 10 confluence in cfs
A-1 5.20 8.74
A-2a 8.51 13.86 22.60
A-2b 5.99 9.13 31.73
B-1 1.02 1.80

Summary Hydrology Drainage Areas A and B — Existing (current) Condition — Rational Method 100-year
storm (see Attachment A for calculation):

Drainage Area Area in Acre Q 100 SuUb-area in cfs Q 100 confluence in cfs
A-1 5.20 13.89
A-2a 8.51 21.75 35.64
A-2b 5.99 14.68 50.31
B-1 1.02 2.91

Summary Hydrology Drainage Area A — Proposed Condition — Rational Method 10-year storm (see
Attachment B for calculation):

Drainage Area Area in Acre Q 10 Ssub-area in Q 10 confluence in Total Area
cfs cfs In Acre

Off-site (ByPass SD)

A-1 2.17 3.76

A-2 2.30 3.89 7.64 4.47

A-3 2.97 4.86 12.51 7.44

A-4 5.47 8.87 21.38 12.91

A-5 1.58 2.59 23.97 14.49
On-site (To Basin)

A-6 0.86 1.67
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Glen Ivy Senior Living Oct. 2020




A-7 2.76 5.24 6.92 3.62
A-8 3.44 6.23 13.15 7.06
A-9 2.14 3.86 17.01 9.20
A-10 0.56 0.95 17.96 9.76

On-Site Total = 17.96 9.76

Summary Hydrology Drainage Area A — Proposed Condition — Rational Method 100-year storm (see
Attachment B for calculation):

. . Q 100 Sub-areain | Q 190 confluence in Total Area
Drainage Area Area in Acre ofs cfs In Acre
Off-site (Bypass SD)
A-1 2.17 5.96
A-2 2.30 6.09 12.05 4.47
A-3 2.97 7.67 19.72 7.44
A-4 5.47 14.01 33.73 12.91
A-5 1.58 4.06 37.80 14.49
On-site (To Basin)
A-6 0.86 2.65
A-7 2.76 8.22 10.88 3.62
A-8 3.44 9.82 20.69 7.06
A-9 2.14 6.08 26.77 9.20
A-10 0.56 1.53 28.31 9.76
Flow into basin
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HCOC MITIGATION and Sensitive Analysis

UNIT HYDROGRAPH

The unit hydrograph analysis was conducted using the CivilDesign Corporation Unit Hydrograph

software and the Riverside County Hydrology Manual.

In this study analysis, the goal was to

estimate the quantity of storm water to be detained onsite to mitigate the increase in storm water
peak discharge and volume resulting from this development. The 2-year 24-hour storm Inflow
Hydrographs in the existing and proposed conditions were computed for HCOC mitigation.

The ultimate condition-project hydrographs will be used as inflow hydrograph in detention basin

routing with restricted basin outlet structure works.

Summary of Precipitation — Intensity Pattern BASED on NOAA Atlas 14:
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Storm Event 1-hour 3-hour 6-hour 24-hour
2-year 0.512 0.884 1.23 2.20
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* Source: ESRI Maps
** Source: USGS

Location information:
Name: Corona, California, USA*
Latitude: 33.7623°

Longitude: -117 4865°
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5/9/2020 Precipitation Frequency Data Server

NOAA Atlas 14, Volume 6, Version 2
Location name: Corona, California, USA*
Latitude: 33.7623°, Longitude: -117.4865°

Elevation: m/ft*™
* source: ESRI Maps
** source: USGS

POINT PRECIPITATION FREQUENCY ESTIMATES

Sanja Perica, Sarah Dietz, Sarah Heim, Lillian Hiner, Kazungu Maitaria, Deborah Martin, Sandra
Pavlovic, Ishani Roy, Carl Trypaluk, Dale Unruh, Fenglin Yan, Michael Yekta, Tan Zhao, Geoffrey
Beonnin, Daniel Brewer, Li-Chuan Chen, Tye Parzybok, John Yarchoan

NOAA, Mational Weather Service, Silver Spring, Maryland

PF_tabular | PE_graphical | Maps & aerials

PF tabular
PDS-based point precipitation frequency estimates with 90% confidence intervals (in im::hes]'I |
Duration Average recurrence interval (years)
1 2 5 10 25 50 100 200 500 1000
S-min 0.098 0.137 0.189 0.231 0.290 0.335 0.382 0.431 0.498 0.550
(0.082-0.118)||(0.115-0.166) || (0.156-0.229) |{0.191-0.253)||(0.231-0.367)||(0.262-0.434) |(0.291-0.507) | (0.318-0.589) |(0.352-0.711)|{(0.375-0.815)
10-min 0.141 0.196 0.271 0.332 0.415 0.481 0.548 0.618 0.713 0.788
(0.118-0.169)||(0.164-0.237)||(0.226-0.328)||(0.274-0.405)||(0.332-0.526)||(0.375-0.622) |(0.417-0.727)||(0.456-0.845) | (0.504-1.02) || (0.537-1.1T)
15-min 0.170 0.238 0.327 0.401 0.502 0.581 0.662 0.747 0.863 0.953
(0.142-0.205)||(0.199-0.287))|(0.273-0.396)|[{0.332-0.490)||(0.401-0.636)||(0.454-0.752) |(0.504-0.880)|| (0.552-1.02) || (0.610-1.23) || (0.650-1.41)
30-min 0.252 0.353 0.486 0.596 0.746 0.864 0.984 1.1 1.28 1.42
(0.211-0.304)||(0.295-0.426)|| (0 406-0.589) |(0.493-0.727)||(0.596-0.944) || (0.674-1.12) || (0.749-1.31) || (0.819-1.52) || (0.906-1.83) || (0.965-2.10)
60-min 0.366 0.512 0.705 0.864 1.08 1.25 1.43 1.61 1.86 2.06
(0.307-0.442)/((0.429-0.618)||(0.589-0.854) || (0.715-1.06) || (0.864-1.37) || (0.978-1.62) || (1.09-1.90) || (1.19-2.20) || (1.32-2.66) || (1.40-3.05)
2-hr 0.546 0.725 0.967 1.17 1.45 1.68 1.91 2.15 2.49 2.76
(0.457-0.658)|((0.607-0.875)|| (0.807-1.17) || (0.967-1.43) || (1.16-1.84) || (1.31-2.17) || (1.45-2.53) || (1.59-2.94) || (1.76-3.56) || (1.88-4.09)
3-hr 0.676 0.884 147 1.40 1.74 2.00 2.28 2.57 298 3
(0.567-0.815)|| (0.740-1.07) || (0.973-1.41) || (1.16-1.71) || (1.38-2.20) || (1.56-2.59) || (1.73-3.03) || (1.90-3.52) || (2.11-426) || (2.25-4.90)
&-hr 0.952 1.23 1.61 1.93 2.38 2.74 I 3.12 3.52 4.08 4.53
(0.798-1.15) || (1.03-1.49) || (1.34-1.95) || (1.59-2.35) || (1.90-3.01) || (2.14-3.54) || (2.37-4.14) || (260-4.81) || (2.88-583) || (3.09-6.71)
12-hr 1.24 1.63 2.15 2.59 3.20 3.68 4.19 472 5.46 6.05
(1.04-1.50) || (1.36-1.97) || (1.80-2.61) | (2.14-3.16) || (2.55-4.05) || (2.88-4.77) || (3.19-556) || (3.49-6.45) || (3.86-7.80) || (4.12-8.96)
24-hr 1.63 2.20 2.95 3.58 4.44 5.12 5.83 6.56 7.58 8.38
(1.44-1.88) || (1.94-2.54) || (2.60-3.42) || (3.13-4.18) || (3.76-5.36) || (4.25-6.30) || (4.72-7.34) || (5.17-8.49) || (5.74-10.2) || (6.14-11.7)
2.da 1.97 2.1 3.69 4.51 5.63 6.51 7.42 8.37 9.68 10.7
y (1.75-2.28) || (2.39-3.13) || (3.25-4.28) | (3.94-5.26) || (4.76-6.79) || (5.40-8.01) || (6.01-9.35) || (6.60-10.8) || (7.3313.0) || (7.84-14.9)
3-day 212 2.94 4.05 4.97 6.24 7.24 8.27 9.35 10.8 12.0
(1.87-2.45) || (2.60-3.40) || (3.57-4.69) | (4.34-5.80) || (5.28-7.52) || (6.00-8.90) || (6.70-10.4) || (7.37-12.1) || (8.21-14.8) || (8.81-16.8)
4-da 2.29 3.1 4.44 5.47 6.89 8.02 9.18 104 121 13.5
Y |l 202265 || 283371 || (391514) | a78-6.38) || (5.83.831) || (5.65.086) || (7.44-118) || (8.21-135) || ©1816.3) || (9.87-18.8)
7-da 2.61 3.68 5.14 6.37 8.10 9.48 109 12.5 14.6 16.3
y (2.30-3.01) || (3.254.25) || (4.52-5.95) | (5.56-7.43) || (6.85-9.76) || (7.86-11.7) || (B.84-13.8) || (9.81-16.1) || (11.1-19.7) || (12.0-22.8)
10-day 2.78 3.95 5.55 6.91 8.85 10.4 12.0 13.8 16.3 18.3
(2.46-3.21) || (3.49-456) || (4.89-6.43) || (5.04-8.07) || (7.49-10.7) || (8.62-12.8) || (9.75-15.2) || (10.9-17.8) || (12.3-21.9) || (13.4-255)
20-da 3.30 4.72 6.72 8.45 10.9 13.0 151 17.5 20.8 23.6
Y || 292381) || @.17546) | (5.927.79) | (7.38-986) || (926:132) || (10.8-16.0) || (123-19.) || (128228 || (15.8:28.1) || (17.3-32.9)
30-da 3.91 5.59 7.98 101 131 15.6 18.3 21.2 254 28.9
y (3.46-451) || (4.94-6.46) || (7.03-925) || (B.79-11.7) || (11.1-15.8) || (12.919.2) || (14.8-23.0) || (16.7-27.4) || (19.2-34.2) || (21.140.2)
45-day 4.62 6.56 9.34 1.8 15.4 18.4 21.6 25.2 303 34.6
(4.09-5.34) || (5.80-7.58) || (8.23-10.8) || (10.3-13.8) || (13.0-18.6) || (15.2-22.6) || (175-27.2) || (19.8-32.6) || (23.0-40.8) || (25.348.2)
60-da 5.34 7.49 10.6 13.3 17.4 20.8 24.5 28.6 345 39.5
Y || 4726.16) || (5.61-865) || (9.33-123) | (11.7-156) || (14.721.0) || (173256} || (19.9-30.9) || (22.537.0) || (26.1-465) || (28.955.0)
1 Precipitation frequency (PF) estimates in this table are based on frequency analysis of pariial duration series (PDS).
Numbers in parenthesis are PF estimates at lower and upper bounds of the 90% confidence interval. The probability that precipitation frequency estimates (for a
(given duration and average recurrence interval) will be greater than the upper bound (or less than the lower bound) is 5%. Estimates at upper bounds are not
checked against probable maximum precipitation (PMP) estimates and may be higher than currently valid PMP values.
|Please refer to NOAA Atlas 14 document for more information.
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ACTUAL IMPERVIOUS COVER

Recommended Value

Land Use (1) Range~-Percent For Average
Conditions-Percent(2

Natural or Agriculture 0 -1 0

single Family Residential: (3)

40,000 S. F. (1 Acre) Lots 10 - 25 20
20,000 §. F. (% Acre) Lots 30 - 45 40
7,200 - 10,000 §S. F. Lots 45 « 55 50

Multiple Family Residential:

Condominiums 45 - 70 65
Apartments 65 - 920 80
Mobile Home Park 60 - 85 75
Commercial, Downtown 80 =100 90

Business or Industrial

Notes:

1. Land use should be based on ultimate development of the watershed.
Long range master plans for the County and incorporated cities
should be reviewed to insure reasonable land use assumptions.

2. Recommended values are based on average conditions which may not
apply to a particular study area. The percentage impervious may
vary greatly even on comparable sized lots due to differences in
dwelling size, improvements, etc. Landscape practices should also
be considered as it is common in some areas to use ornamental grav-
els underlain by impervious plastic materials in place of lawns and
shrubs, A field investigation of a study area should always be made,
and a review of aerial photos, where available may assist in estimat-
ing the percentage of impervious cover in developed areas.

3, For typical horse ranch subdivisions increase impervious area 5 per-
cent over the values recommended in the table above.

RCFC &a WCD IMPERVIOUS COVER

FOR
FlyoroLoGgY MANUAL DEVELOPED AREAS

PLATE D-5.6

For conservative Glen lvy Senior Living Project, | = 0.65 - 0.9 = Average 0.8
For Apartment areas use = | = 0.9 in preliminary
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ro County of Riverside | Home x | GIS x J Rivco SWCTT X \"\ + 'E‘&u
O] rivco.permitrack.com A Search wB ¥ 6 & :

o RSV GTE DI, 0.5 B
f%?Er &, ~v::gio;%""ﬁacki;'ﬁlg

ii:ii Choose search item from list ~ lEnter Value

Clear All Metadata

Tool *

O UPVYI UM L L U Y U Y

M Drainage Area Boundaries

M city Storm Drains
M wQMP 85% Design Isohyetal Map

M CRP (Contol Release Point)

M FEMA Flood Plain
B Flood Plain - Other Special Studies
@ As-Built Plans

Groundwater Data

M SAR Groundwater Management Zones

. SMR Groundwater Management Zones
. WWR Groundwater Management Zones
B Wholesaler (Water Districts)

M Retailer (Water Districts)

M Geotracker Locations

M Ground Water Elevations

Soils

B Hydro Group A
- Hydro Group A/D
B8 Hydro Group B
- Hydro Group B/D
- Hydro Group C
B8 Hydro Group ¢/D
- Hydro Group D
- No Hydro Group

M Plumes

4 U.S. Fish and Wildlife Critical Habitat

Soil Map
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ENGINEERING

SURVEYING

Engineering, Inc.

-
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g
4
4
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4

357 N. SHERIDAN STREET

7
R\ A LAND PLANNING  CORONA, CALIFORMIA 92880

TEL. (951) 279-1800
FAX (951) 279-4380

GLEN IVY SENIOR LIVING

p
SCALE: 1"=80"

160 240 320

CHANDLER.
AGGREGATES

TOWNSHIP 55, RANGE 6W, SECTION 3

Glen Ivy Senior Livin
Inflow Hydrograh Calculations
Existing Condition

2-year 24-hour stom

Drainage Area = 9.73(Ac.) = 0.015 Sq. Mi.
Drainage Area for Depth-Area Areal Adjustment = 9.73@Ac.) = 0.015 Sq. Mi.
Length along longest watercourse =  1323.00(Ft.)

Length along longest watercourse measured to centroid = §93.00(F¢.)

Length along longest watercourse = 0.251 Mi.

Length along longest watercourse measured to centroid = 0.112 Mi

Difference in elevation = 20.80(Ft.)

Slcpe along watercourse = 83.0113 Fr./Mi.

Average Manning's 'N' = 0.025

Lag time =  0.067 Hr.

Lag time = 4.00 Min.

25% of lag time = 1.00 Min.

40% of lag time = 1.€0 Min.

Unit time = $.00 Min.

Duration of stomm = 24 Hour(s)

User Entered Base Flow = 0.00(CFS)

2 YEAR Area rainfall data:
Area(ac.) (1] Rainfall (In) (2] Weighting(1+2]
9.73 2.20 21.

100 YEAR Area rainfall data:
Area(Ac.) [1] Rainfall (In) (2] Weighting[142]
9.73 5.83 S€.73

STORM EVENT (YEAR) =  2.00
Area Averaged 2-Year Rainfall =  2.200(In)
Area Averaged 100-Year Rainfall =  5.830(In)

Point rain (area averaged) =  2.200(In)
Areal adjustrent factor = 100.00 %
Adjusted average point rain =  2.200(In)

Summary HCOC - Detention Basin A Routing result:
N

Area A - existing (9.76 Ac), proposed (9.76 Ac)
Storm Existing | Proposed | Det. Basin Different Different
Frequency Q2 (cfs) Q2 (cfs) Outlet [21-111 [21 -1
()] Q> (cfs) [2] (cfs) (%)
‘ 2-year 24-hour 0.381 2.407 0.405 0.024 6.29%

Hydrograph to Basin A

Preliminary Drainage Report
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Summary HCOC - Detention Basin A Routing result:
Drainage Area A — existing (9.76 Ac), proposed (9.76 Ac)

Storm Existing | Proposed | Det. Basin | Det. Basin | Different | Different
Frequency | Q. (cfs) | Q. (cfs) Outlet Outlet [2] - [1] [2] - [1]
[1] Q2 (cfs) | Q2 (cfs) (cfs) (%)
[2] [3]=[2]-Inf.
)
2-year 24-hour 0.381 2.407 0.516 0.376 -0.005 -0.013%

See Attachment C for complete calculations.

*) Actual Basin Outflow to downstream [3] = [2] — Basin Infiltration Outflow:
Basin Infiltration Outflow:

P-2 P-2

(in/hr)  (ft/hr)

1.89 0.1575

Basin
Infiltration Infiltration
Bottom Area Outflow
(sf) (cf/hr)
12042 1896.615

Infiltration
Outflow

(cfs)

0.53

(FS=3)
(cfs)

0.18

Infiltration Outflow

Based on the information provided above, this project meets the requirements of Condition
C in WQMP and will not create a hydrologic condition of concern in the proximate or
downstream receiving waters.
The post-development hydrograph for the 2-year, 24-hour rainfall event will be mitigated
by the implementation of Site Design BMPs to limit discharges to a flow rate no greater
than 110% of pre-development 2-year flow.

Summary Sensitive Analysis — Detention Basin A Routing result:
Drainage Area A — existing (9.76 Ac), proposed (9.76 Ac)

Storm Existing | Proposed | Det. Basin | Det. Basin | Different | Different
Frequency | Q. (cfs)| Q. (cfs) Outlet Outlet [3]=1[1] | [3]-1[1]
[1] Q2 (cfs) | Q2 (cfs) (cfs) (%)
[2] [3]=[2]-Inf.
2-year 1-hour 5.775 9.733 0.302 0.122 -5.653 -97.8%
2-year 3-hour 2.708 6.679 0.378 0.198 -2.510 -92.6%
2-year 6-hour 2.105 6.136 0.432 0.252 -1.853 -88.0%
2-year 24-hour 0.381 2.407 0.546 0.366 -0.015 -3.9%
Storm Existing | Proposed | Det. Basin | Det. Basin | Different | Different
Frequency | Qs (cfs)| Qs (cfs) Outlet Outlet [3]-11] | [3]-1[1]
[1] Qs (cfs) | Qs (cfs) (cfs) (%)
[2] [3]=[2]-Inf.
5-year 1-hour 9.876 14.269 0.361 0.181 -9.695 -98.2%
5-year 3-hour 5.388 9.560 0.446 0.266 -5.122 -95.0%
Preliminary Drainage Report Page 20
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5-year 6-hour 4.538 8.746 0.543 0.363 -4.175 -92.0%
5-year 24-hour 0.528 3.337 0.722 0.542 -0.014 -0.26%
Storm Existing | Proposed | Det. Basin | Det. Basin | Different | Different
Frequency Q 10 Q 10 (cfs) Outlet Outlet [3]1-11] | [3]-11]
(cfs) Q 10 (cfs) Q 10 (cfs) (cfs) (%)
[1] [2] [3]=[2]-Inf.
10-year 1-hour 15.046 18.102 0.406 0.226 -14.820 -98.5%
10-year 3-hour 9.346 12.119 0.525 0.345 -9.001 -96.3%
10-year 6-hour 8.298 11.111 0.650 0.470 -7.828 -94.3%
10-year 24-hour 2.415 4.261 0.845 0.665 -1.750 -712.5%
Storm Existing | Proposed | Det. Basin | Det. Basin | Different | Different
Frequency Q 100 Q 100 (cfs) Outlet Outlet [3] -11] | [3]-11]
(cfs) Q 100 (cfs) | Q 100 (cfs) (cfs) (%)
[1] [2] [3]=[2]-Inf.
100-year 1-hour | 27.390 29.931 0.584 0.404 -26.986 -98.5%
100-year 3-hour | 17.689 19.747 0.802 0.622 -17.067 -96.5%
100-year 6-hour | 15.947 18.060 2.766 2.586 -13.361 -83.7%
100-year 24-hour 6.503 7.424 5.009 4.829 -1.674 -25.7%
See Attachment D for complete calculations.
HCOC - Detention Basin A:
Glen lvy Senior Living Project
Infiltration/Detention Basin A
Elev. Depth Area | Vol. Inc. | Vol. Accum. | Vol. Accum.
(ft) (sqft) (cuft) (cuft) (Acft)
1084 0 12042 0 0 0
1085 1 18894 15468 15468 0.36
1086 2 20882 19888 35356 0.81
1087 3 22909 21895.5 57251.5 1.31
1088 4 25030  23969.5 81221 1.86
1089 5 27306 26168 107389 2.47
1090 6 31130 29218 136607 3.14
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Glen Ivy Senior Living Project
County of Riverside
Proposed Infiltration/Detention Basin Area A
Headw ater | Stage 1 Orifice | Headwater | Stage 2 Orifice Infiltration Total
Stage 1 A=0.02 sf Stage 2 A=0.02 sf Emergency Spilway [ Outflow | Outflow
Elev Depth Vol Depth |2ea-2" Opening| Depth [2ea-2" Opening 5' Opening Qinf Q total
(ft) (ft) (ac-ft) (ft) 1084.5 (ft) 1086.5 1088.5 (cfs) (cfs)
Water Quality Volume = 22,925 cu-ft
Gravel backfill Void (40%) volume 1 ea x 50 LF - 48" dia. perforated pipes
Underground storage volume = (23,294 + 1,000) = 24,294 cu-ft >> 22,925 cu-ft....O.K.
1084 0 0.000 0 0 0.18 0.18
1085 1 0.360 0.5 0.14 0.18 0.32
1086 2 0.810 1.5 0.28 0 0 0.18 0.46
1087 3 1.310 2.5 0.36 0.5 0.14 0.18 0.68
1088 4 1.860 3.5 0.42 1.5 0.28 0 0.18 0.88
1089 5 2.470 4.5 0.48 2.5 0.36 5.3 0.18 6.32
1090 6 3.140 5.5 0.54 3.5 0.42 15 0.18 16.14
Basin bottom Infiltration Outflow isignored for HCOC calculations.
HCOC Detention Basin is above Water Quality volume @ elev = 1084
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Rating Table for Circular Orifice - 3" opening @ 1084.5

Project Description

Solve For Discharge

Input Data

Headwater Elevation
Centroid Elevation
Tailwater Elevation
Discharge Coefficient
Diameter

Headwater Elevation (ft)

0.50
1.00
1.50
2.00
2.50
3.00
3.50
4.00
4.50
5.00
5.50
6.00

Preliminary Drainage Report
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0.50
0.00
0.00
0.60
0.25

Discharge (ft3/s)

ft
ft
ft

ft

0.17
0.24
0.29
0.33
0.37
0.41
0.44
0.47
0.50
0.53
0.55
0.58

Velocity (ft/s)

3.40
4.81
5.89
6.81
7.61
8.34
9.00
9.63
10.21
10.76
11.29
11.79
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Rating Table for Rectangular Weir - Emergency Spillway @ 1088

Project Description

Solve For

Input Data

Headwater Elevation
Crest Elevation
Tailwater Elevation

Weir Coefficient

Crest Length

Number Of Contractions

Headwater Elevation (ft)

Preliminary Drainage Report
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Discharge

1.00
2.00
3.00
4.00

1.00
0.00
0.00
3.00
5.00

Discharge (ft3/s)

ft
ft
ft
us
ft

Velocity (ft/s)

15.00
42.43
77.94
120.00

3.00
4.24
5.20
6.00
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HYDRAULIC
Storm Drain System Calculations

Open Channel, Pipe and Inlet program Flow Master V8i by Bentley Inc., Reference 7 was used to
determine the street capacity, ditch capacity and inlet sizing.

Main line system: the following assumptions and criteria were used to design the main line system:

1. n = 0.013 for reinforced concrete pipe, n = 0.014 for reinforced concrete box, and n = 0.015
for concrete V-ditch.
2. The minor losses considered in this study are as follows: friction loss, junction loss, transition

loss, and manhole loss. In order to minimize junction structure losses, all junctions are
inleting the main line at an angle of approximately 45 degrees.

WSPG hydraulic calculations will be used in the design for the principal off site and onsite storm
drains to determine the hydraulic gradient elevation for proposed conduit sizes (in final design).

For proposed Storm Drain Pipe system in this stage, the size will be estimated by using peak
discharges for 100-year storm event and using normal depth pipe flow capacity (Manning
Formula, software program Flow Master V8i by Bentley Inc., Reference 7).

See below Rating Tables for PVC and RCP:

Rating Table for Circular Pipe - Table PVC

Project Description

Friction Method Manning Formula

Solve For Full Flow Capacity

Input Data

Roughness Coefficient 0.011

Channel Slope 0.00600 ft/ft

Normal Depth 1.00 ft

Diameter 1.00 ft

Discharge 3.26 ft3/s

Wetted Perimeter
(ft)
Diameter (ft) Normal Depth (ft) Discharge (ft3/s) Velocity (ft/s) Flow Area (ft?) Top Width (ft)

1.00 1.00 3.26 4.15 0.79 3.14 0.00
1.50 1.50 9.62 5.44 1.77 4.71 0.00
2.00 2.00 20.71 6.59 3.14 6.28 0.00
2.50 2.50 37.55 7.65 491 7.85 0.00
3.00 3.00 61.05 8.64 7.07 9.42 0.00
3.50 3.50 92.10 9.57 9.62 11.00 0.00
4.00 4.00 131.49 10.46 12.57 12.57 0.00
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Rating Table for Circular Pipe - Table RCP

Project Description

Friction Method
Solve For

Input Data

Roughness Coefficient
Channel Slope

Normal Depth
Diameter

Discharge

Diameter (ft) Normal Depth (ft)

1.00
1.50
2.00
2.50
3.00
3.50
4.00

Preliminary Drainage Report
Glen Ivy Senior Living

1.00
1.50
2.00
2.50
3.00
3.50
4.00

Manning Formula
Full Flow Capacity

Discharge (ft3/s)

2.76
8.14
17.52
31.77
51.66
77.93
111.26

0.013
0.00600
1.00
1.00
2.76

Velocity (ft/s)

351
4.60
5.58
6.47
7.31
8.10
8.85

Flow Area (ft?)

0.79
1.77
3.14
4.91
7.07
9.62
12.57

W etted Perimeter

(ft)

3.14
4.71
6.28
7.85
9.42
11.00
12.57

Top Width (ft)

0.00
0.00
0.00
0.00
0.00
0.00
0.00
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The Mainline Storm drain sizing: for proposed Storm Drain Pipe system in this stage, the size
will be estimated by using peak discharges for 100-year storm event and using normal depth pipe

flow capacity

Drainage Areain Q 100 SUb- | Q100 coNf. Estimate Mainline Mainline
Area Acre area in cfs storm drain | Storm Drain Storm
in cfs pipe slope | Pipe Size in Drain
(%) (inches)

Off-site:
A-1 2.17 5.96 0.006 18" RCP Line “A”
A-2 2.30 6.09 12.05 0.006 18" RCP Line “A”
A-3 2.97 7.67 19.72 0.006 24" RCP Line “A”
A-4 5.47 14.01 33.73 0.006 30" RCP Line “A”
A-5 1.58 4.06 37.80 0.006 30" RCP Line “A”

To Confluence with basin outflow

On-site:
A-6 0.86 2.65 0.006 12” PVC Line “A-6”
A-7 2.76 8.22 10.88 0.006 24" PVC Line “A-7”
A-8 3.44 9.82 20.69 0.006 30" PVC Line “A-8”
A-9 2.14 6.08 26.77 0.006 18” PVC Lat. “A-9”
A-10 0.56 1.53 28.31 0.006 30" RCP Line “A-10”

Total Into Basin: 28.31

Basin Outflow| 5.00 18” RCP

Project Outfall Storm Drain 42.80 0.01 36" RCP Line “A”

Conceptual Outfall Storm Drain design for Line A from the project’s Southeast corner,
into and crossing Temescal Canyon Road flowing east into Coldwater Canyon Wash is

included as Figure 4a.
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CONCLUSIONS

The development of Glen Ivy Senior Living will provide for grading for the proposed senior living
buildings, parking stalls, associated landscaping, infiltration/detention basin area and the
construction of a storm drain system that will:
- Safely intercept offsite flows and convey through the site without co-mingling these
flows with untreated onsite developed flows.

- Generally maintain the drainage patterns and discharge locations.

- In complying with Santa Ana Region NPDES-MS4 Permit requirements, safely intercept
Design Capture Volume and convey onsite developed storm flows to onsite Water Quality
Treatment Control Basins.

- Provide emergency by-pass for 100-year storm event without damage the BMPs.

- Control outlet velocities such that downstream erosion potential is minimized and outlet
flows are released in a safe manner.

The proposed backbone storm drain systems are designed for the ultimate / proposed condition to
convey the 100-year storm event. All necessary drainage easements will be provided as required. A
final report will be prepared to accurately document the sizing of proposed storm drain, infiltration
basin, catch basins/inlets, and will include storm drain water surface profile calculations to make sure
that the system is capable of conveying the 100-year storm event (in final design). The storm drain
system design will include water quality BMPs, the various water quality BMPs will provide mitigation
as currently proposed and as processed through the County’s review and approval process. Potential
project impacts related to drainage runoff and water quality will be mitigated in accordance with
Riverside County’s MS4 Permit requirements.

Storm Flows from the proposed project after treatment and mitigation will be conveyed from the
project within a proposed storm drain crossing Temescal Canyon Road out letting into Coldwater
Canyon Wash within RCFC&WCD property east of the roadway. The proposed project will also
be protected from possible floodwater impacts from Coldwater Canyon Wash by a proposed
Flood Wall to be constructed along a portion of the projects southerly boundary.
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FIGURES



FIGURE 2
Hydrology Map
Existing Condition
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Summary Hydrology Drainage Areas A and B - Existing (current) Condition — Rational Method 10-year
storm (see Attachment A for calculation):

Drainage Area Area in Acre Q 1o sub-area in cfs Q 1o confluenceincfs
A-1 5.20 8.74 SCALE: 1"=80"
AZa 8.51 13.86 260 T e e
A-2D 5.99 913 31.73 0 80 160 240 320
B-1 1.02 1.80

Summary Hydrology Drainage Areas A and B - Existing (current) Condition - Rational Method 100-year
e —— — Drainage Area Boundary storm (see Attachment A for calculation):
Drainage Sub Area Boundary

Drainage Area Area in Acre Q 100 Sub-area in cfs Q 100 confluence in cfs
—— General Surface Flow Direction
) A-1 520 13.89

L=1300 Flow Length A-2a 8.51 2175 35.64
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w B-1 1.02 291
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FIGURE 3
Hydrology Map
Proposed Condition
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; ; Q 1o sub-area in Q 4o confluence in Total Area . . Q jpp SUb-areain  Q ygp confluence in Total Area
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FIGURE 4
Storm Drain Facility Map
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The Mainline Storm drain sizing: for proposed Storm Drain Pipe system in this stage, the size will be
estimated by using peak discharges for 100-year storm event and using normal depth pipe flow capacity
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FIGURE 4a
Outfall Storm Drain - Conceptual Plan
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Tl Senior Housing - Glen Ivy
T2 100YR STORM, Basin Outlet Maximum =
T3 Temescal Creek, WSE=1087.59 at 100-year flood
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Figure 4b — WSPG Calculations
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Glen lvy Senior Living
Figure 4b — WSPG Calculations
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Senior Housing - Glen Ivy
100YR STORM, Basin Outlet Maximum = 5.01 cfs
Temescal Creek, WSE=1087.59 at 100-year flood
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| Invert | Depth | Water | Q | Vel Vel | Energy | Super |Criticall|Flow Top|Height/|Base Wt| |[No Wth
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-1- -1- -1- -1- -1- -1- -1- -1- -1- -1- - |- - |- -1- -
L/Elem |Ch Slope | | | | SEF Ave| HF |SE Dpth|Froude N|Norm Dp | "N | X-Fall| ZR |Type Ch

*********|*********|********|*********|*********|*******|*******|*********|*******|********|********|*******|*******|***** |*******

1000.000 1080.200 2.131 1082.331 42.81 7.97 .99 1083.32 .00 2.13 2.72 3.000 .000 .00 1 .0
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Glen lvy Senior Living
Figure 4b — WSPG Calculations
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Program Package Serial Number: 1478
WATER SURFACE PROFILE LISTING Date: 3-30-2021 Time: 5:19:32

Senior Housing - Glen Ivy
100YR STORM, Basin Outlet Maximum = 5.01 cfs
Temescal Creek, WSE=1087.59 at 100-year flood

R R R Rk I kb I b h I I E E I R I I R R R R I R R R E R I R I R I R R R I R R R I R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R I B S S 3

| Invert | Depth | Water | Q | Vel Vel | Energy | Super |Criticall|Flow Top|Height/|Base Wt| |[No Wth
Station | Elev | (FT) | Elev | (CFS) | (FPS) Head | Grd.El.| Elev | Depth | Width |Dia.-FT|or I.D.| ZL |Prs/Pip
-1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- - |- -1- -
L/Elem |Ch Slope | | | | SEF Ave| HF |SE Dpth|Froude N|Norm Dp | "N" | X-Fall] ZR |Type Ch

*********|*********|********|*********|*********|*******|*******|*********|*******|********|********|*******|*******|***** |*******

1073.922 1080.605 2.163 1082.767 42.81 7.85 .96 1083.72 .00 2.13 2.69 3.000 .000 .00 1 .0
-1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- |-
83.942 .0055 .0054 .46 2.16 .97 2.16 .013 .00 .00 PIPE
| | | | | | | | | | | | |
1157.864 1081.062 2.163 1083.225 42.81 7.85 .96 1084.18 .00 2.13 2.69 3.000 .000 .00 1 .0

-1~ -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- |-
HYDRAULIC JUMP
| | | | | | ! | | | | | |

1157.864 1081.062 2.093 1083.155 42.81 8.13 1.03 1084.18 .00 2.13 2.76 3.000 .000 .00 1 .0
1.315|_ .OO55_|_ o o " " .005;‘_ .Ol_‘_ 2.0;‘_ 1.04_‘_ 2.16 _‘_.013 o .05‘_ .00 ‘;IPE
1159.174I 1081.069I 2.093I 1083.162I 42.81I 8.13 1.03I 1084.19 | .00 | 2.13 | 2.76 | 3.000 | .000| .00 | 1 .0
17.SO;|_ .0055_|_ o o o o .006;‘_ .ll_‘_ 2.0;‘_ 1.04_‘_ 2.16 _‘_.013 o .05‘_ .00 ‘;IPE
1176.681I 1081.165I 2.005I 1083.170I 42.81I 8.53 l.l3| 1084.30 | .00 | 2.13 | 2.82 | 3.000 | .OOO| .00 | 1 .0
19.10;|_ .0055_|_ o o o o .0071‘_ .14_‘_ 2.01‘_ 1.13_‘_ 2.16 _‘_.013 o .08‘_ .00 ‘;IPE
1195.786| 1081.269| 1.924| 1083.192| 42.81| 8.94 1.24| 1084.43 | .00 | 2.13 | 2.88 | 3.000 | .OOO| .00 | 1 .0
18.77;|_ .0055_|_ o o o o .0086‘_ .15_‘_ 1.9;‘_ 1.22_‘_ 2.16 _‘_.013 o .08‘_ .00 ‘;IPE
1214.561| 1081.371| 1.847| 1083.218| 42.81| 9.38 1.37| 1084.58 | .00 | 2.13 | 2.92 | 3.000 | .OOO| .00 | 1 .0
18.13;|_ .0055_|_ o o o o .0095‘_ .16_‘_ 1.8;‘_ 1.32_‘_ 2.16 _‘_.013 o .Oa‘_ .00 ‘;IPE
1232.700I 1081.470I 1.774| 1083.244I 42.81I 9.84 1.50I 1084.75 | .00 | 2.13 | 2.95 | 3.000 | .OOO| .00 | 1 .0
15.076|_ .0053_|_ o o o o .OlOI‘_ .15_‘_ 1.7;‘_ 1.43_‘_ 2.19 _‘_.013 o .Oa‘_ .00 ‘;IPE
1247.770I 1081.550I 1.713| 1083.263| 42.81I 10.26 1.64I 1084.90 | .00 | 2.13 | 2.97 | 3.000 | .OOO| .00 | 1 .0
4.406|_ .0113_|_ o o - - .OlOg‘_ .05_‘_ 1.71‘_ 1.53_‘_ 1.68 _‘_.013 o .05‘_ .00 ‘;IPE
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Glen lvy Senior Living
Figure 4b — WSPG Calculations

FILE: shoutlet.WSW W S P G W - CIVILDESIGN Version 14.06 PAGE 3
Program Package Serial Number: 1478
WATER SURFACE PROFILE LISTING Date: 3-30-2021 Time: 5:19:32

Senior Housing - Glen Ivy
100YR STORM, Basin Outlet Maximum = 5.01 cfs
Temescal Creek, WSE=1087.59 at 100-year flood

R R R R I Ik R I I I I I R I R R R R R R R R R R R R R R R I I

| Invert | Depth | Water | Q | Vel Vel | Energy | Super |Criticall|Flow Top|Height/|Base Wt| |[No Wth
Station | Elev | (FT) | Elev | (CFS) | (FPS) Head | Grd.El.| Elev | Depth | Width |Dia.-FT|or I.D.| ZL |Prs/Pip
-1- -1- -1- -1- -1- -1- -1- -1- -1- -1- - |- - |- -1- -
L/Elem |Ch Slope | | | | SEF Ave| HF |SE Dpth|Froude N|Norm Dp | "N | X-Fall| ZR |Type Ch

*********|*********|********|*********|*********|*******|*******|*********|*******|********|********|*******|*******|***** |*******

1252.170 1081.600 1.715 1083.315 42.81 10.25 1.63 1084.95 .00 2.13 2.97 3.000 .000 .00 1 .0
48.195|_ .0108_|_ " " " " .010;‘_ .51_‘_ 1.71‘_ 1.52_‘_ 1.71 _‘_.013 B .05‘_ .00 ‘;IPE
1300.360| 1082.120| 1.725| 1083.845| 42.81| 10.18 1.61| 1085.45 | .00 | 2.13 | 2.97 | 3.000 | .OOOl .00 | 1 .0
35.466|_ .OllO_l_ " " " " .OlO;‘_ .36_‘_ 1.7;‘_ 1.51_‘_ 1.70 _‘_.013 " .Oa‘_ .00 ‘;IPE
1335.820| 1082.510| 1.748I 1084.258| 42.81| 10.01 1.56| 1085.81 | .00 | 2.13 | 2.96 | 3.000 | .OOOl .00 | 1 .0
32.35g|_ .0109_|_ " " " " .0099‘_ .31_‘_ 1.7;‘_ 1.47_‘_ 1.70 _‘_.013 " .Oa‘_ .00 ‘;IPE
1368.176I 1082.863I 1.785I 1084.649I 42.81I 9.76 1.48I 1086.13 | .00 | 2.13 | 2.95 | 3.000 | .OOOI .00 | 1 .0
29.22g|_ .OlO9_|_ " " " " .008;‘_ .26_‘_ 1.7;‘_ 1.41_‘_ 1.70 _‘_.013 " .Oa‘_ .00 ‘;IPE
1397.402I 1083.183| 1.858I 1085.041I 42.81I 9.31 1.35I 1086.39 | .00 | 2.13 | 2.91 | 3.000 | .OOO‘ .00 | 1 .0
14.38;|_ .OlO9_|_ " " " " .0075‘_ .11_‘_ 1.8g‘_ 1.31_‘_ 1.70 _‘_.013 " .Oa‘_ .00 ‘;IPE
1411.790| 1083.340| 1.936| 1085.276| 42.81| 8.87 1.22| 1086.50 | .00 | 2.13 | 2.87 | 3.000 | .OOO‘ .00 | 1 .0
2.36;|_ .0108_|_ o " B B .007;‘_ .02_‘_ 1.9;‘_ 1.21_‘_ 1.71 _‘_.013 B .Oa‘_ .00 ‘;IPE
1414.154| 1083.365| 1.955| 1085.321| 42.81| 8.77 1.20‘ 1086.52 | .00 | 2.13 | 2.86 | 3.000 | .OOO‘ .00 | 1 .0
6.10;|_ .0108_|_ o " B B .006;‘_ .04_‘_ 1.9%‘_ 1.18_‘_ 1.71 _‘_.013 B .Oa‘_ .00 ‘;IPE
1420.260| 1083.431| 2.O4OI 1085.471| 42.81‘ 8.37 1.09‘ 1086.56 | .00 | 2.13 | 2.80 | 3.000 | .OOO‘ .00 | 1 .0
1.746|_ .0108_|_ " o B B .0066‘_ .Ol_‘_ 2.02‘_ 1.09_‘_ 1.71 _‘_.013 B .Oa‘_ .00 ‘;IPE
1422.OOO| 1083.450| 2.131| 1085.581| 42.81| 7.97 .99| 1086.57 | .00 | 2.13 | 2.72 | 3.000 | .OOO| .00 | 1 .0
JUNCT STgl_ .0109 " " " " " .0045‘_ .02_‘_ 2.13_‘_ 1.00 " _‘_.013 " .05‘_ .00 ‘;IPE
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Glen lvy Senior Living
Figure 4b — WSPG Calculations

FILE: shoutlet.WSW W S P G W - CIVILDESIGN Version 14.06 PAGE 4
Program Package Serial Number: 1478
WATER SURFACE PROFILE LISTING Date: 3-30-2021 Time: 5:19:32

Senior Housing - Glen Ivy
100YR STORM, Basin Outlet Maximum = 5.01 cfs
Temescal Creek, WSE=1087.59 at 100-year flood

R R IR Ik kI h h b I b b b b IE b b b dh E h b b b b b b dE E b b b kb b E b b b b b b b b b E b kb bk bk bk b b b b b bk b b b bk b b b h h h b kb bk bk kb b b b b b h b b b b b b b b bk bk bk b b b S b b b b bk

| Invert | Depth | Water | Q | Vel Vel | Energy | Super |Criticall|Flow Top|Height/|Base Wt| |[No Wth
Station | Elev | (FT) | Elev | (CFS) | (FPS) Head | Grd.El.| Elev | Depth | Width |Dia.-FT|or I.D.| ZL |Prs/Pip
-1- -1- -1- -1- -1- -1- -1- -1- -1- -1- - |- - |- -1- -
L/Elem |Ch Slope | | | | SEF Ave| HF |SE Dpth|Froude N|Norm Dp | "N | X-Fall| ZR |Type Ch

*********|*********|********|*********|*********|*******|*******|*********|*******|********|********|*******|*******|***** |*******

1427.500 1083.510 2.756 1086.266 37.80 5.56 .48 1086.75 .00 2.00 1.64 3.000 .000 .00 1 .0
15.58;|_ .0107_|_ o o o o .002;‘_ .04_‘_ 2.7g‘_ .48_‘_ 1.59 _‘_.013 o .05‘_ .00 ‘;IPE
1443.088| 1083.676| 2.587I 1086.263| 37.80| 5.83 .53| 1086.79 | .00 | 2.00 | 2.07 | 3.000 | .OOOI .00 | 1 .0
4.IO;|_ .0107_|_ o o o o .0035‘_ .Ol_‘_ 2.5;‘_ .58_‘_ 1.59 _‘_.013 o .Oa‘_ .00 ‘;IPE
1447.190I 1083.720I 2.539I 1086.258I 37.80| 5.93 .55I 1086.80 | .00 | 2.00 | 2.16 | 3.000 | .OOOI .00 | 1 .0
9.17g|_ .0109_|_ o o o o .003;‘_ .03_‘_ 2.5;‘_ .61_‘_ 1.57 _‘_.013 o .08‘_ .00 ‘;IPE
1456.366I 1083.820I 2.408I 1086.229I 37.80I 6.22 .6OI 1086.83 | .00 | 2.00 | 2.39 | 3.000 | .000I .00 | 1 .0

-1~ -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -
HYDRAULIC JUMP
| | | | | | | | | | | | |

1456.366 1083.820 1.636 1085.457 37.80 9.59 1.43 1086.88 .00 2.00 2.99 3.000 .000 .00 1 .0
30.24;|_ .OlO9_|_ o o o o .0091‘_ .27_‘_ 1.6;‘_ 1.47_‘_ 1.57 _‘_.013 o .06‘_ .00 ‘;IPE
1486.614| 1084.151| 1.7Ol| 1085.852| 37.80| 9.14 1.3O| 1087.15 | .00 | 2.00 | 2.97 | 3.000 | .OOO| .00 | 1 .0
16.93;|_ .OlO9_|_ o o o o .0086‘_ .14_‘_ 1.76‘_ 1.37_‘_ 1.57 _‘_.013 o .Oa‘_ .00 ‘;IPE
1503.546| 1084.337| 1.769| 1086.106| 37.80| 8.72 1.18| 1087.29 | .00 | 2.00 | 2.95 | 3.000 | .OOO‘ .00 | 1 .0
9.10;|_ .0109_|_ o o o o .0071‘_ .06_‘_ 1.7;‘_ 1.27_‘_ 1.57 _‘_.013 o .Oa‘_ .00 ‘;IPE
1512.655I 1084.437I 1.841| 1086.277I 37.80| 8.31 1.O7I 1087.35 | .00 | 2.00 | 2.92 | 3.000 | .OOO‘ .00 | 1 .0
4.48;|_ .0109_|_ o o o o .006;‘_ .03_‘_ 1.8;‘_ 1.17_‘_ 1.57 _‘_.013 o .05‘_ .00 ‘;IPE
1517.143I 1084.486I 1.917| 1086.403I 37.80| 7.92 .97| 1087.38 | .00 | 2.00 | 2.88 | 3.000 | .OOO‘ .00 | 1 .0
1.30;|_ .OlO9_|_ o o - - .OOBg‘_ .Ol_‘_ 1.9;‘_ 1.09_‘_ 1.57 _‘_.013 o .Oa‘_ .00 ‘;IPE
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Glen lvy Senior Living
Figure 4b — WSPG Calculations

FILE: shoutlet.WSW W S P G W - CIVILDESIGN Version 14.06 PAGE 5
Program Package Serial Number: 1478
WATER SURFACE PROFILE LISTING Date: 3-30-2021 Time: 5:19:32

Senior Housing - Glen Ivy
100YR STORM, Basin Outlet Maximum = 5.01 cfs
Temescal Creek, WSE=1087.59 at 100-year flood

R R R Rk I kb I b h I I E E I R I I R R R R I R R R E R I R I R I R R R I R R R I R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R I B S S 3

| Invert | Depth | Water | Q | Vel Vel | Energy | Super |Criticall|Flow Top|Height/|Base Wt| |[No Wth
Station | Elev | (FT) | Elev | (CFS) | (FPS) Head | Grd.El.| Elev | Depth | Width |Dia.-FT|or I.D.| ZL |Prs/Pip
-1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- - |- -1- -
L/Elem |Ch Slope | | | | SEF Ave| HF |SE Dpth|Froude N|Norm Dp | "N" | X-Fall] ZR |Type Ch

KKK KKK KKK | KKK KKK KKK | Kk kKKK KKk | KKK KKK KKK | KKK KKK KKK | * Kk kKK KKk | Kk kKKK Kk | KKK KKK KKK | Kk kKKK Kk | Kk kKKK Kk Kk | Kk kKKK kK | Kk kKKK Kk | Kk kKK Kk Kk | * Kk kK Kk |**~k~k~k~k~k

| | I I I | I | | I I I I
1518.450 1084.500 2.000 1086.500 37.80 7.55 .89 1087.39 .00 2.00 2.83 3.000 .000 .00 1 .0

Senior Housing Apr. 2021



Tl Senior Housing - Glen Ivy
T2 100YR STORM, Basin Outlet Maximum =
T3 SH Outlet Pipe @ STA.
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Figure 4b — WSPG Calculations

.000

.000 0

Apr. 2021



Glen lvy Senior Living
Figure 4b — WSPG Calculations

FILE: shbasin.WSW WS P GW - CIVILDESIGN Version 14.06 PAGE 1
Program Package Serial Number: 1478
WATER SURFACE PROFILE LISTING Date: 3-30-2021 Time: 5:20:27

Senior Housing - Glen Ivy
100YR STORM, Basin Outlet Maximum = 5.01 cfs
SH Outlet Pipe @ STA. 14+25, WSE=1086.27

R IR IR Ik I dh h b b b b b IE b b b bk dh b b dE b b h b b b bk kb h b b b b b b b b b b b h b b b b b b I b h I b b b b b dh kb h b 2 2h b 2E b E b b dh b b h b b b b b b b E b h kb kb b b bk b b b bk b b S b b b b ik

| Invert | Depth | Water | Q | Vel Vel | Energy | Super |Criticall|Flow Top|Height/|Base Wt| |[No Wth
Station | Elev | (FT) | Elev | (CFS) | (FPS) Head | Grd.El.| Elev | Depth | Width |Dia.-FT|or I.D.| ZL |Prs/Pip
-1- -1- -1- -1- -1- -1- -1- -1- -1- -1- - |- - |- -1- -
L/Elem |Ch Slope | | | | SF Ave| HF |SE Dpth|Froude N|Norm Dp | "N" | X-Fall] ZR |Type Ch

*********|*********|********|*********|*********|*******|*******|*********|*******|********|********|*******|*******|***** |*******

1007.060 1083.770 2.500 1086.270 5.01 1.02 .02 1086.29 .00 .74 .00 2.500 .000 .00 1 .0
.ooal_ .0083_|_ o o " " .OOOI‘_ .OO_‘_ 2.55‘_ .OO_‘_ .62 _‘_.013 o .05‘_ .00 ‘;IPE
1007.060I 1083.770I 2.5OO| 1086.270I 5.01| 1.02 .O2I 1086.29 | .00 | .74 | .00 | 2.500 | .OOO‘ .00 | 1 .0
10.905|_ .0083_|_ o o " " .OOOI‘_ .OO_‘_ 2.55‘_ .OO_‘_ .62 _‘_.013 o .Oa‘_ .00 ‘;IPE
1017.960I 1083.860| 2.410| 1086.270I 5.01| 1.03 .O2I 1086.29 | .00 | .74 | .93 | 2.500 | .OOO‘ .00 | 1 .0
13.525|_ .0089_|_ o o " " .OOOI‘_ .OO_‘_ 2.41‘_ .08_‘_ .61 _‘_.013 o .Oa‘_ .00 ‘;IPE
1031.480I 1083.980| 2.291| 1086.271I 5.01| 1.06 .02‘ 1086.29 | .00 | .74 | 1.38 | 2.500 | .OOO‘ .00 | 1 .0
15.986|_ .0088_|_ o o o o .OOOI‘_ .OO_‘_ 2.2;‘_ .10_‘_ .61 _‘_.013 o .Oa‘_ .00 ‘;IPE
1O47.46OI 1084.120I 2.151| 1086.271I 5.01‘ 1.12 .02‘ 1086.29 | .00 | .74 | 1.73 | 2.500 | .OOO‘ .00 | 1 .0
12.941|_ .0088_|_ o o o o .OOOI‘_ .OO_‘_ 2.1;‘_ .12_‘_ .61 _‘_.013 o .Oa‘_ .00 ‘;IPE
1O6O.4Ol| 1084.234| 2.038| 1086.271| 5.Ol| 1.17 .02| 1086.29 | .00 | .74 | 1.94 | 2.500 | .OOO| .00 | 1 .0
6.41;|_ .0088_|_ o o o o .OOO;‘_ .OO_‘_ 2.02‘_ .14_‘_ .61 _‘_.013 o .Oa‘_ .00 ‘;IPE
1O66.820| 1084.290| 1.981| 1086.271| 5.Ol| 1.20 .OZI 1086.29 | .00 | .74 | 2.03 | 2.500 | .OOO| .00 | 1 .0
10.521|_ .0088_|_ o o o o .OOO;‘_ .OO_‘_ 1.9é‘_ .15_‘_ .61 _‘_.013 o .Oa‘_ .00 ‘;IPE
1O77.341I 1084.382I 1.888| 1086.271I 5.01| 1.26 .O2I 1086.30 | .00 | .74 | 2.15 | 2.500 | .OOOI .00 | 1 .0
9.51;|_ .0088_|_ o o o o .OOO;‘_ .OO_‘_ 1.8;‘_ .16_‘_ .61 _‘_.013 o .Oa‘_ .00 ‘;IPE
1086.859| 1084.466I 1.804I 1086.270I 5.01| 1.32 .O3| 1086.30 | .00 | .74 | 2.24 | 2.500 | .OOO‘ .00 | 1 .0
3.861|_ .0088_|_ o o - - .OOO;‘_ .OO_‘_ 1.86‘_ .18_‘_ .61 _‘_.013 o .Oa‘_ .00 ‘;IPE

8

Senior Housing Apr. 2021



Glen lvy Senior Living
Figure 4b — WSPG Calculations

FILE: shbasin.WSW WS P GW - CIVILDESIGN Version 14.06 PAGE 2
Program Package Serial Number: 1478
WATER SURFACE PROFILE LISTING Date: 3-30-2021 Time: 5:20:27

Senior Housing - Glen Ivy
100YR STORM, Basin Outlet Maximum = 5.01 cfs
SH Outlet Pipe @ STA. 14+25, WSE=1086.27

R R R Rk I kb I b h I I E E I R I I R R R R I R R R E R I R I R I R R R I R R R I R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R I B S S 3

| Invert | Depth | Water | Q | Vel Vel Energy Super |Criticall|Flow Top|Height/|Base Wt| [No Wth
Station | Elev | (FT) | Elev | (CFS) | (FPS) Head | Grd.El.| Elev | Depth | Width |Dia.-FT|or I.D.| ZL |Prs/Pip
-1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- - |- -1- -
L/Elem |Ch Slope | | | | SEF Ave| HF |SE Dpth|Froude N|Norm Dp | "N" | X-Fall] ZR |Type Ch

KKK KKK KKK | KKK KKK KKK | Kk kKKK KKk | KKK KKK KKK | KKK KKK KKK | K kKKK KKk | KKK KK KKk | KKK KKK KKK | KKK KKKk Kk | KKK KKK KKk | KKK KKKk Kk | KKk KKK KKk | K kKKK KKk | * Kk Kk Kk |*******

| | I I I | I | | I I I I
1090.720 1084.500 1.770 1086.270 5.01 1.35 .03 1086.30 .00 .74 2.27 2.500 .000 .00 1 .0

Senior Housing Apr. 2021
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ATTACHMENT A
Coldwater Canyon Wash - HEC-RAS Analysis



Glen lvy Senior Living
ATTACHMENT A — Coldwater Canyon Creek

Coldwater Canyon Creek
Background & Hydrology

Glen Ivy Senior Living

Apr. 2021



Glen lvy Senior Living
ATTACHMENT A — Coldwater Canyon Creek

Coldwater Canyon Creek Existing Data and Background

There are two Drainage Studies related to the Coldwater Canyon Creek in this study:

Coldwater Canyon Wash Geomorphology Study by JE Fuller dated September 2018.

Glen Ivy Hot Springs Floodplain Analysis for Coldwater Canyon by Crouse/ Beers &
Associates, dated March, 1998.

Coldwater Canyon Wash Geomorphology Study

Task 1 — Field Reconnaissance and Geomorphic Assessment

74278
x 6302019

prepared for |
Riverside County Flood Control and Water Conservation District

JE FULLER

www.jefuller.com

Glen vy Senior Living Apr. 2021



Glen Ivy Senior Living
ATTACHMENT A — Coldwater Canyon Creek

pY Ao

Glen Ivy Hot Spring R [g @gﬂ“ﬂg@

Floodplain Analysis ™ ysp 4 505,

for AN WA T oo Ft%

Coldwater Canyon ok
=
Prepared by: %
Crouse / Beers & Associates, [nc.
1700 Flamner Avenue, Suite 104 aals
Norco, CA 91760

Phone: (909) 736-2040
Fax: (909) 736-5292

March 1998

Coldwater Canyon Wash (CCW) originates on the eastern slope of the Santa Ana Mountains at 6,000
feet elevation and flows across the Temescal Valley into Temescal Wash at 900 feet elevation.
Historically, CCW was an alluvial fan landform with a topographic apex near the present Glen Ivy Hot
Springs Resort. By definition, an alluvial fan is an aggrading landform which receives and deposits
sediment over time, resulting in a distributary channel pattern. Anthropogenic changes to CCW
downstream of the fan apex beginning in the early 20™ century have been altering the geomorphic
character of the system. Today, CCW can be characterized as a primarily straight, single channel system.
Property owners along CCW are experiencing flood-related problems such as channel scour, bank
erosion, sedimentation, and other unpredictable behavior. Riverside County Flood Control and Water
Conservation District (RCFCWCD) has enlisted JE Fuller/Hydrology & Geomarphology, Inc. (JEF) to
conduct a geomorphic study of CCW in an attempt to better understand its present behavior, and to aid
in predicting potential future behavior.
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The CCW study was divided into eight descriptive reaches which were incorporated into this analysis and
represent the broadest level of spatial relationship. The CCW reach names are used in multiple sections
of this report and are listed below for reference and illustrated in Figure 1. The division of the eight
reaches is based on their unique geomorphic characteristics which are defined and described
throughout this report.

* Reach 1. Temescal Wash confluence to the Dawson Canyon Road culvert.

+ Reach 2. Dawson Canyon Road culvert to Rinker Plant.

s Reach 3. Rinker Plant to I-15.

* Reach 4. I-15 to Squaw Mountain Road.

* Reach 5. Squaw Mountain Road to Temescal Canyon Road.

* Reach 6. Temescal Canyon Road to Glen Ivy Road.

* Reach 7. Glen lvy Road to Glen Ivy Hot Springs Resort parking lot.

+ Reach 8. Glen vy Hot Springs Resort parking lot to the upstream limit of Glen vy Hot Springs
Resort.
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Three durations were considered:3 hour, 6 hour, and 24 hour. In addition, both sediment-full and
sediment-empty scenarios as developed by PACE were considered (Pace, 2001). Based on the results
shown below (Table 3), the 6-hour event is the controlling event and was used for this study as this
duration yielded the highest peak discharge for the confluence of the Trilogy development and
Coldwater Canyon Wash. Further, the scenarios where the detention basins were full yielded higher
discharges, and this result was used.

Table 3. Peak Discharge Hydrology by Duration at Trilogy Confluence

Peak Discharge (cfs)
2Year | 5Year | 10Year | 25Year | 50 Year | 100 Year
3 Hour 1,573 | 2,316 2,913 3,744 4,417 5,109
6 Hour 1,595 | 2,344 2,957 3,822 4,526 5,247
24 Hour 756 1,322 1,808 2,475 2,987 3,510

Two inflow hydrograph boundary condition locations were specified in the HEC-RAS model. The
spreadsheet model results for Coldwater Canyon were used to define the upstream boundary of the
hydraulic model (near Glen lvy Hot Springs). The combined hydrographs from the Trilogy outlet and
attenuated flow in Coldwater Canyon were then used at the confluence located downstream of Squaw
Mountain Road Bridge. Table 4 below summarizes the peak discharges of both hydrographs for each
maodeled recurrence interval. The detailed hydrographs, which were used for sediment transport
maodeling, for each event are shown below in Figure 4.

Table 4. 6-Hour Peak Discharge

Peak Discharge by Location (cfs)
Recurrence
Interval Outlet of Coldwater Confluence with Trilogy
(year) Canyon Development Outfall

2 1,052 1,595

5 1,509 2,344

10 1,917 2,957

25 2,490 3,822

50 2,963 4,526
100 3,455 5,247
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HYDRAULICS

HEC-RAS ANALYSIS — Coldwater Canyon

The hydraulic characteristics of the peak 100-year flow through the study reach were
computed for the Coldwater Canyon reaches through the application of the HEC-RAS water
surface profile model. Using the established peak flows, we developed the one-dimensional
hydraulic models using the USACE’s River Analysis System, HEC-RAS version 4.1.0.

An HEC-RAS model through application of the HEC-RAS water surface profile model was
created to define the hydraulic characteristics of the study reach. The model was used to
compute water surface profiles for the 100-year flow and 100-year bulking flow storm events.

Cross Section Data
Nine cross-sections were obtained and used within the defined study reach as shown on the
HEC-RAS workmap Coldwater Canyon along the Glen lvy Senior Living project boundary.

Manning’s n-values
A key parameter in a hydraulic analysis is the determination of the roughness of the surface
that the water will flow along. The coefficient of roughness is known as the Manning’s n-value.

A Manning’s “n” roughness coefficient ranges between 0.035 and 0.055 were used for the
Coldwater Canyon bottom which cobblestone, rocks, and boulders and where vegetation
effects are limited by regular seasonal storm water flows. The coefficient of roughness is
known as the Manning’s n-value. The n-value can then be used in the following equation to
determine the flow velocity:

V=1.49 R?® s'”
n

where,
“R” is the hydraulic radius (the ratio of the water area to its wetted perimeter at a
particular section),
“S” is the slope of the energy line, and
“n” is the Manning’s n-value

For the overbank areas, a coefficient was selected based on the steepness of the bank. In
cases where the bank was steep, vegetation growth is limited and an n-value up to 0.055 was
used in the analysis. For shallow banks that do not rise quickly above the thalweg of the
stream, an n-value of 0.07 was used to account for dense vegetation in these areas.
Additionally, in overbank cases that exist between the aforementioned extremes, an
intermediate n-value was used.

Freeboard criteria
The higher “n” roughness coefficient between 0.055 was used for stream bottom to account of

the possibly dense vegetation on the stream bottom and for a conservative assumption. The
highest water surface elevation will be used to determine the minimum freeboard.
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Boundary Conditions

The downstream limit of the HEC-RAS analysis for the study was set at the downstream of the
Coldwater Canyon as normal depth.

Critical depth was used in the Coldwater Canyon HEC-RAS models as the upstream control.
Culverts

There is existing undersized culvert within the study reach.

Contraction and Expansion Coefficients

Contraction and expansion coefficients are used to evaluate the amount of energy loss that
occurs because of a flow contraction or expansion. The coefficients are multiplied by the
change in velocity head from the current cross section to the next downstream cross section.
The values entered at a particular cross section are used to compute losses that occur
between that cross section and the next downstream cross section. The contraction and
expansion coefficients used in the HEC-RAS model were 0.1 for contraction, and 0.3 for
expansion, except at the existing/proposed culverts/bridges sections, where coefficients of 0.3
for contraction and 0.5 for expansion were used.
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Coldwater Canyon Creek
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Coldw ater Canyon Wash Plan: Pan1 10/12/2020
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Glen Ivy Senior Living
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Coldwater Canyon Wash Plan: Plan 1  10/12/2020 Coldw ater Canyon Wash Plan: Plan 1 10/12/2020
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Coldwater Canyon Wash
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Coldw ater Canyon Wash Plan: Plan 1  10/12/2020 Coldwater Canyon Wash Plan: Plan 1 10/12/2020
Temecal Crossing Station 85+40 - Section 8
“ fe— 1 01— o fe— 1 01—
10987 Legend 10987 Legend
EG PF 1 EG PF 1
WS PF 1 WS PF 1
[ R
Crit PF 1 Crit PF 1
—_— —_—
Ground Ground
—A —A
Inef f Inef f
° °

Bank Sta Bank Sta

g S

c o

o Q

© ©

> >

@ @

w m]

1088 T T T T T T T T 1 1088 T T T T T T T T 1
0 50 100 150 200 250 300 350 400 0 50 100 150 200 250 300 350 400
Station (ft) Station (ft)
17
Glen vy Senior Living Apr. 2021




Glen lvy Senior Living
ATTACHMENT A — Coldwater Canyon Creek

Coldwater Canyon Wash Pan: Pan 1 10/12/2020
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Coldwater Canyon Reach 6
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8540
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Q Total
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3455
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Culvert
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Min Ch El W.S. Elev Crit W.S. E.G. Elev

(ft)
1091
1089.5

1088.6
1084.35
1079.93

1078.2
1069.96
1067.88
1063.36

(ft)
1097.53
1096.28

1094.46
1092
1087.59
1083.94
1080.09
1076.2
1071.98

(ft)
1094.73
1094.79

1094.46
1090.28

1086.18
1083.24

1071.37
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(ft)
1097.92
1096.6

1095.34
1092.35
1088.6
1084.44
1080.32
1076.68
1072.5

E.G.
Slope
(ft/ft)

0.01437
0.005208

0.038316
0.00923
0.039118
0.02673
0.013354
0.024443
0.019991

Vel Chnl
(ft/s)
5.01

2.8

4.65
4.52
8.3
5.69
3.92
5.67
6.01

Apr. 2021

Flow
Area
(sq ft)
690.18
848.55

528.12
735.2
449.35
610.18
890.59
623.79
600.91

Top
Width
(ft)
335.3
303.74

307.5
260.83
174.89
251.04
285.75
243.88
233.48

Froude #
Chl

0.4
0.24

0.57
0.33
0.66
0.53
0.37
0.51
0.46
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HEC-RAS Version 4.1.0 Jan 2010
U.S. Army Corps of Engineers
Hydrologic Engineering Center
609 Second Street
Davis, California

X X XXXXXX XXXX XXXX XX XXXX
X X X X X X X X X X

X X X X X X X X X
XXXXXXX  XXXX X XXX XXXX XXXKXXX XXXX
X X X X X X X X

X X X X X X X X X

X X XXXXXX XXXX X X X X XXXXX

PROJECT DATA

Project Title: Coldwater Canyon Wash
Project File : ccw.prj

Run Date and Time: 10/12/2020 1:11:31 PM

Project in English units

PLAN DATA

Plan Title: Plan 1
Plan File : r:\430856\Final\Design\JY\CCW higher n 0120\ccw.p0O1l

Geometry Title: Coldwater Canyon Wash

X
X

Geometry File : r:\430856\Final\Design\JY\CCW higher n 0120\ccw.g01l

Flow Title : Flow Fuller

Flow File : r:\430856\Final\Design\JY\CCW higher n 0120\ccw.f01

Plan Summary Information:

Number of: Cross Sections = 9 Multiple Openings = 0
Culverts = 1 Inline Structures = 0
Bridges = 0 Lateral Structures = 0

Computational Information
Water surface calculation tolerance = 0.01

Critical depth calculation tolerance = 0.01
Maximum number of iterations = 20
Maximum difference tolerance = 0.3
Flow tolerance factor = 0.001

Computation Options
Critical depth computed only where necessary
Conveyance Calculation Method: At breaks in n values only

Friction Slope Method: Average Conveyance
Computational Flow Regime: Subcritical Flow
FLOW DATA
20
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Flow Title: Flow Fuller
Flow File

Flow Data (cfs)
River Reach
Coldwater Canyonb6
Coldwater Canyonb6

Boundary Conditions

River Reach
Downstream

Coldwater Canyonb6
Normal S = 0.02

GEOMETRY DATA

Glen Ivy Senior Living
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RS

8700

7530

Profile

PF 1

Geometry Title: Coldwater Canyon Wash

Geometry File
CROSS SECTION
RIVER: Coldwater Canyon
REACH: 6

INPUT

Description: Station 87+00

Station Elevation Data
Sta Elev Sta
0 1093.53 1.94
28.99 1094.41 44 .57
57.68 1095.92 58.68
69.55 1096.79 70.27
72.81 1096.8 75.36
78.96 1096.71 79.7
86 1096.71 88.72
126.42 1096.46 137.99
157.98 1097 158.31
176.35 1097.47 196.13
198 1098.01 198.92
208.7 1097.83 209.75
232.19 1097.61 236.49
254.22 1097.56 259.17
271.07 1097.5 272.78
292.13 1097 294.58
301.05 1094.76 304.87
315.41 1092 315.7
344.5 1091 354.47
373.34 1091 388.6
398.15 1091.52 400.5
409.18 1094 410.19
419.44 1096.58 420.74
430.53 1098.02 436.63
459.17 1098.25 462.46
481.76 1099 482.95
490.07 1099.93 491.16

Glen vy Senior Living

RS:

8700

Elev

1093.
1094.

56
98

1096

1096.
1096.
1096.
1096.
1096.

81
79
74
72
66

1097
1098

1098.
1097.
1097.
1097.
1097.
1096.

01
84
61
56
48
37

1094

1091.

96

1091
1091
1092

1094.

25

1097

1098.
1098.

05
32

1099.2

1099.

97

- Section 9
num=

155
Sta
4.37
46.3
61.79
70.55
75.7
82.94
91.99
144.83
158.34
196.71
200.76
212.46
241.51
262.76
277.64
296.04
309.11
322.74
356.4
388.73
401.74
413.4
422 .57
440.1
463.3
483.65
492.06

Elev
1093.62
1095
1096.27
1096.82
1096.79
1096.61
1096.62
1096.72
1097
1098
1098.01
1097.79
1097.58
1097.55
1097.49
1096
1093.18
1091
1091
1091
1092.3
1095
1097.52
1098.07
1098.33
1099.3
1100

21

18.
51.
62.
71.

77

84.
93.
152.
158.
196.

20
221
24

266.
281.
299.
310.
333.
363.
388.
404.
416.
427.
442.
467.
484.

49

PF 1
3455
3455

r:\430856\Final\Design\JY\CCW higher n 0120\ccw.f01

Sta Elev

23 1094
82 1095.
28 1096.3
06 1096.
.29 1096.
92 1096.
12 1096.
25 1096.
97 1097.
81 1098

48

82
75
68
57
88
02

2.4 1098

.13 1097.
6.1 1097.
75 1097.
78 1097.
03 1095.
08 1093
02 1091
35 1091
96 1091
87 1093
65 1095.
77 1098
03 1098.
55 1098.
05 1099.

67
56
52
39
24

77

06
46
34

2.6 1100.1

Upstream

Critical

r:\430856\Final\Design\JY\CCW higher n 0120\ccw.g01

Sta
23.
54.
67.
72.
77.
85.

65
85
88
05
64
48

111.6

154.
168.
197.
207.
225.
248.
268.

09
55
21
57
03
38
09

288.3

299.

97

315.2

335.
372.
392.
407.
417.
429.
458.
479.
489.
494.

86
36
41
92
49
69
66
23
83
38

Elev
1094.25
1095.72
1096.68
1096.81
1096.76

1096.7
1096.41
1096.91
1097.27

1098
1097.83
1097.69
1097.56

1097.5

1097.2

1095
1092.04

1091

1091
1091.22
1093.72

1096
1098.02
1098.24
1098.89
1099.93
1100.37
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495.38 1100.5 495.93 1100.57 498.49 1101 498.68 1101 500.11 1101
500.31 1101 502.71 1101 514.26 1101 516.01 1101 516.99 1101
519.46 1101 520.33 1100.91 520.55 1100.91 534.33 1100.3 538.49 1100.27
539.8 1100.3 541.93 1100.35 548.99 1100.38 551.81 1100.39 554.26 1100.44

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
0 .055 277.64 .1 422.57 .055
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
277.64 422.57 160 160 160 .1 .3
Ineffective Flow num= 1
Sta L Sta R Elev Permanent
0 196 1100 F

CROSS SECTION OUTPUT Profile #PF 1

E.G. Elev (ft) 1097.92 Element Left OB Channel
Right OB

Vel Head (ft) 0.39 Wt. n-Val. 0.055 0.100
0.000

W.S. Elev (ft) 1097.53 Reach Len. (ft) 160.00 160.00
160.00

Crit W.S. (ft) 1094.73 Flow Area (sq ft) 0.37 689.80
0.00

E.G. Slope (ft/ft) 0.014370 Area (sqg ft) 275.67 689.80
0.00

Q Total (cfs) 3455.00 Flow (cfs) 0.12 3454 .88
0.00

Top Width (ft) 335.30 Top Width (ft) 190.29 144.93
0.08

Vel Total (ft/s) 5.01 Avg. Vel. (ft/s) 0.32 5.01
0.07

Max Chl Dpth (ft) 6.53 Hydr. Depth (ft) 0.03 4.76
0.00

Conv. Total (cfs) 28822.1 Conv. (cfs) 1.0 28821.1
0.0

Length Wtd. (ft) 160.00 Wetted Per. (ft) 11.81 146.30
0.08

Min Ch E1 (ft) 1091.00 Shear (lb/sqg ft) 0.03 4.23

Alpha 1.00 Stream Power (lb/ft s) 554.26 0.00
0.00

Frctn Loss (ft) 1.30 Cum Volume (acre-ft) 5.26 15.85
0.81

C & E Loss (ft) 0.02 Cum SA (acres) 3.59 3.78
0.76

Warning: Divided flow computed for this cross-section.
Warning: The cross-section end points had to be extended vertically for the computed
water surface.
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance)
is less than 0.7 or greater than 1.4.
This may indicate the need for additional cross sections.

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and
previous cross section. This may indicate the

need for additional cross sections.
Note: Multiple critical depths were found at this location. The critical depth
with the lowest, wvalid, energy was used.

CROSS SECTION

22
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RIVER: Coldwater Can

REACH: 6
INPUT
Description: Station
Station Elevation Da
Sta Elev
0 1092.05
18.93 1092.18 1
31.19 1092.33
60.37 1092.96 6
67.4 1093.13 7
103.6 1093.97 10
106.78 1094 10
155.17 1094.91 16
168.56 1095.04 16
180.98 1094 18
193.14 1091.49 19
226.01 1091.11 22
238.25 1093.55 2
258.15 1095.03
265.17 1095.19 26
291.69 1096 29
312.84 1096.63 31
325.32 1097.01 32
334.16 1097.06 33
359.3 1097.5 35

Manning's n Values
Sta n Val

0 .04 17
Bank Sta: Left
176.08

Ineffective Flow

Sta L Sta R

0 199

221 36l.1l6

Rig
256.

10
10
CROSS SECTION OUTPUT
E.G.
Right
Vel
0.040
W.S.
90.00
Crit W.S.
29.72
E.G.
29.72
Q Total
58.28
Top Width
47.48
Vel Total
1.96
Max Chl Dpth
0.63
Conv.
807.6
Length Wtd.
47.50

Elev
OB
Head

(ft)
(ft)
Elev (ft)
(ft)
Slope (ft/ft)
(cfs)

(ft)
(ft/s)
(ft)
Total (cfs)

(ft)
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yon

RS: 8540

85+40 - Section 8
ta num= 99
Sta Elev Sta Elev Sta Elev Sta
2.13 1092.08 13.59 1092.17 15.87 1092.16 17.63
9.83 1092.19 21.41 1092.21 24.54 1092.27 27.51
40.2 1092.48 41.84 1092.51 49.35 1092.64 59.57
2.37 1092.98 63.82 1092.99 64.21 1093 66.03
2.01 1093.23 77.61 1093.39 99.66 1093.97 101.98
3.71 1093.97 103.89 1093.97 104.72 1093.98 104.99
7.49 1094 112.99 1094.14 122.97 1094.32 151.52
0.98 1095 162.65 1095.01 163.3 1095.01 167.66
9.16 1095.04 171.7 1095.03 176.08 1095 179.98
4.53 1093.23 185.61 1093 187.11 1092.71 190.55
5.47 1091 200 1089.5 220 1089.5 225.47
9.31 1091.84 230.02 1092 230.81 1092.17 234.98
40.4 1094 245.73 1094.39 256.26 1095 256.82
259 1095.03 263.29 1095.16 263.46 1095.17 264.48
5.73 1095.21 271.17 1095.38 286.98 1095.97 288.87
5.57 1096.01 295.84 1096.01 297.04 1096.01 308.9
8.98 1096.79 320.38 1096.82 323.88 1097 324.55
8.19 1097.03 330.03 1097.04 330.68 1097.04 331
6.66 1097.07 337.22 1097.07 341.85 1097.07 354.19
9.64 1097.53 360.1 1097.54 361.16 1097.54
num= 3
Sta n Val Sta n Val
6.08 .1 256.26 .04
ht Lengths: Left Channel Right Coeff Contr.
26 90 90 90 .3
num= 2
Elev Permanent
94.5 F
94.5 F
Profile #PF 1
1096.60 Element Left OB
0.32 Wt. n-Val. 0.040
1096.28 Reach Len. (ft) 90.00
1094.79 Flow Area (sqgq ft) 476.14
0.005208 Area (sqg ft) 476.14
3455.00 Flow (cfs) 2438.33
303.74 Top Width (ft) 176.08
4.07 Avg. Vel. (ft/s) 5.12
6.78 Hydr. Depth (ft) 2.70
47876.2 Conv. (cfs) 33788.1
90.00 Wetted Per. (ft) 180.34

23

Elev
1092.18
1092.29
1092.96

1093.1
1093.
1093.
1094.
1095.
1094.

1092

1091

1093
1095.01
1095.18
1095.97
1096.48

1097
1097.04

1097.5

97
98
85
04
23

Expan.

Channel

0.100

90.00

342.

342.

958.

80.

2.

4.

70

70

39

18

80

27

13280.5

81.37
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Min Ch E1 (
0.20

Alpha
0.00

Frctn Loss
0.76

C & E Loss
0.68

Warning: The cross section had to be extended vertically during the

calculations.

Warning: The parabolic search method failed to converge on critical

program will
meth

CULVERT

RIVER: Coldwa

Glen Ivy Senior Living
ATTACHMENT A — Coldwater Canyon Creek

ft) 1089.50 Shear (lb/sqg ft)

1.25 Stream Power (lb/ft s)
(ft) Cum Volume (acre-ft)
(ft) Cum SA (acres)

try the cross section slice/secant
od to find critical depth.

ter Canyon

REACH: 6 RS: 8500

INPUT

Description: Temecal Crossing

Distance from Upstream XS = 20

Deck/Roadway Width = 42

Weir Coefficient = 2.6

Upstream Deck/Roadway Coordinates

num= 4

Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord
170 1095 1087 190 1094.5 1087
260 1095 1087

Upstream Bridge Cross Section Data

Station Eleva

tion Data num= 99

Sta Elev Sta Elev Sta Elev
0 1092.05 2.13 1092.08 13.59 1092.17
18.93 1092.18 19.83 1092.19 21.41 1092.21
31.19 1092.33 40.2 1092.48 41.84 1092.51
60.37 1092.96 62.37 1092.98 63.82 1092.99
67.4 1093.13 72.01 1093.23 77.61 1093.39
103.6 1093.97 103.71 1093.97 103.89 1093.97
106.78 1094 107.49 1094 112.99 1094.14
155.17 1094.91 160.98 1095 162.65 1095.01
168.56 1095.04 169.16 1095.04 171.7 1095.03
180.98 1094 184.53 1093.23 185.61 1093
193.14 1091.49 195.47 1091 200 1089.5
226.01 1091.11 229.31 1091.84 230.02 1092
238.25 1093.55 240.4 1094 245.73 1094.39
258.15 1095.03 259 1095.03 263.29 1095.16
265.17 1095.19 265.73 1095.21 271.17 1095.38
291.69 1096 295.57 1096.01 295.84 1096.01
312.84 1096.63 318.98 1096.79 320.38 1096.82
325.32 1097.01 328.19 1097.03 330.03 1097.04
334.16 1097.06 336.66 1097.07 337.22 1097.07
359.3 1097.5 359.64 1097.53 360.1 1097.54
Manning's n Values num= 3

Sta n Val Sta n Val Sta n Val
0 .04 176.08 .1 256.26 .04

Bank Sta: Left Right Coeff Contr. Expan.

176.08 256.26 .3 .5

Glen vy Senior Living

24

15.
24.
49.
64.
99.

104

122.

16
176
187

230.
256.
263.
286.
297.
323.
330.
341.
361.

Sta
220

Sta
87
54
35
21
66
.72
97
3.3
.08
.11
220
81
26
46
98
04
88
68
85
16

361.16

Hi Cord Lo Cord

1094.5

Elev
1092.16
1092.27
1092.064

1093
1093.97
1093.98
1094.32
1095.01

1095
1092.71

1089.5
1092.17

1095
1095.17
1095.97
1096.01

1097
1097.04
1097.07
1097.54

10

S
17.
27.
59.
66.
101.
104.
151.
167.
179.
190.
225.
234.
256.
264.
288.

308
324.

87

ta
63
51
57
03
98
99
52
66
98
55
47
98
82
48
87
.9
55

331

354.

19

1.37

13.96

depth. The

Elev
1092.18
1092.29
1092.96

1093.1
1093.97
1093.98
1094.85
1095.04
1094.23

1092

1091

1093
1095.01
1095.18
1095.97
1096.48

1097
1097.04

1097.5

critical depth

Apr. 2021



Glen Ivy Senior Living
ATTACHMENT A — Coldwater Canyon Creek

Ineffective Flow num= 2
Sta L Sta R Elev Permanent

0 199 1094.5 F

221 361.16 1094.5 F

Downstream Deck/Roadway Coordinates

num= 4
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord
130 1094 1087 190 1094 1087 250 1093.6 1087

270 1093.7 1087

Downstream Bridge Cross Section Data

Station Elevation Data num= 154
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 1090.77 5.89 1090.95 6.67 1091 7.63 1091 7.65 1091
7.85 1091 9.44 1091 9.47 1091 9.87 1091 21.31 1091.24

24.18 1091.28 24.99 1091.31 33.51 1091.77 34.26 1091.82 35.14 1091.82
38.77 1091.88 39.41 1091.88 43.68 1091.97 45.01 1092 45.85 1092.03
46.11 1092.04 49.96 1092.21 59.98 1092.6 62.18 1092.7 68.89 1092.99

69.1 1093 70.55 1093 74.77 1093.02 75.73 1093.02 76.13 1093.02
77.28 1093.02 79.86 1093.04 84.68 1093.05 88.44 1093.07 100.99 1093.44
112.78 1093.74 113.25 1093.76 113.87 1093.76 116.93 1093.83 117.19 1093.84
117.63 1093.85 121.41 1093.91 121.91 1093.92 127.54 1093.97 128.04 1093.96
128.93 1093.94 130.93 1093.96 132.8 1093.96 132.84 1093.96 132.9 1093.96
134.75 1093.92 142.47 1093.63 145.06 1093.51 146.29 1093.44 150.27 1093.28

156.14 1093 160.76 1092.4 163.78 1092.28 165.26 1092.28 167.18 1092.01
167.36 1092 167.75 1092 167.78 1092 167.99 1092.08 168.87 1092.5

170 1093 171.97 1093.73 172.16 1093.75 172.33 1093.75 172.78 1093.68
174.37 1093 174.46 1092.97 174.81 1092.83 176.19 1092.24 176.65 1092
177.16 1091.65 178.1 1091 178.63 1090.68 179.76 1090 180 1088.6

183.76 1088.6 185.75 1088.6 187.11 1088.6 188.54 1088.6 190.62 1088.6
192.58 1088.6 195.74 1088.6 197.06 1090.08 202.84 1090.93 203.3 1090.99
203.32 1090.99 203.32 1091 203.33 1091 203.34 1091 203.36 1091
204.78 1092 205.16 1092.38 206.07 1093 207.71 1093.01 208.59 1093.01
210.82 1093 210.87 1093 211.24 1093 211.47 1093 211.58 1093
212.14 1093 212.24 1093 213.75 1093.04 213.81 1093.04 230.07 1093.38
237.39 1093.53 242.15 1093.6 246.37 1093.67 250.02 1093.68 254.92 1093.8
255.72 1093.8 257.24 1093.83 258.67 1093.83 262.08 1093.87 271.95 1093.94
272.54 1093.96 279.52 1094 279.99 1094 280.04 1094.01 286.08 1094.02
286.2 1094.02 286.25 1094.02 286.43 1094.03 297.36 1094.24 298.18 1094.26
304.76 1094.41 307.78 1094.47 310.45 1094.52 316.12 1094.59 320.17 1094.64
324.01 1094.68 325.65 1094.71 333.63 1094.74 336.56 1094.76 340.1 1094.76
342.45 1094.78 342.8 1094.79 352.64 1094.94 352.81 1094.95 355.45 1094.96

355.81 1094.97 355.97 1094.98 356.1 1094.98 364.99 1095 369.63 1095.02
369.75 1095.02 377.35 1095.04 377.8 1095.04 385.63 1095
Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
0 .05 132.8 .1 254.92 .05
Bank Sta: Left Right Coeff Contr. Expan.
132.8 254.92 .3 .5
Ineffective Flow num= 2
Sta L Sta R Elev Permanent
0 180 1094 F
196 385.63 1094 F
Upstream Embankment side slope = 0 horiz. to 1.0 vertical

0 horiz. to 1.0 vertical
.98

Downstream Embankment side slope

Maximum allowable submergence for weir flow
Elevation at which weir flow begins

Energy head used in spillway design
Spillway height used in design =

25
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Glen Ivy Senior Living
ATTACHMENT A — Coldwater Canyon Creek

Weir crest shape = Broad Crested
Number of Culverts = 2

Culvert Name Shape Rise Span

Culvert #1 Box 2 6

FHWA Chart # 11- Skewed headwall; Chamfered or beveled Inlet

FHWA Scale # 1 - Headwall skewed 45 deg.; inlet edges chamfered 3/4 inch

Solution Criteria = Highest U.S. EG

Culvert Upstrm Dist Length Top n Bottom n Depth Blocked Entrance Loss Coef
Exit Loss Coef

20 42 .015 .015 0 .5

1
Upstream Elevation = 1089.5

Centerline Station = 205
Downstream Elevation = 1088.6

Centerline Station = 185
Culvert