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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�¶�V���V�R�X�W�K�H�U�O�\���E�R�X�Q�G�D�U�\���F�U�R�V�V�L�Q�J���7�H�P�H�V�F�D�O���&�D�Q�\�R�Q���5�R�D�G���D�S�S�U�R�[�L�P�D�W�H�O�\�����������I�H�H�W��
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 
Hydromodification 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 Ivy 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 �5�L�Y�H�U�V�L�G�H���&�R�X�Q�W�L�H�V�¶���0�6�����S�H�U�P�L�W�����F�H�U�W�D�L�Q���S�R�V�W���G�H�Y�H�O�R�S�P�H�Q�W���Z�D�W�H�U���T�X�D�O�L�W�\ 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 1 a - 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 Ivy RV Park and 
south of the project site is �5�&�)�&�	�:�&�'�¶�V���³Glen Ivy Emergency Basin at Coldwater Wash�  ́(PN 2-

Figure 1 a: Vicinity  Map 
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0-00505-01 Dwg. No. 2-0488). 
  
Currently there is a depression �³sump� ́in the middle of the project site. �3�U�R�M�H�F�W���V�L�W�H�¶�V���Werrain 
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. 
 

 
 
 

 
 

 
 

 
 
 
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 
Quality 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, 

Figure 1b: Aerial Picture 
Existing Condition  
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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�¶�V 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 Flood plain 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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Hydrologic Soils Group for the project site  
(Majority Soil Type D) 
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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, I = 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 values 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 sub-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 sub-area in 

cfs 
Q 10  confluence in 

cfs 
Total Area 

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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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 �± Rationa l Method  100-year storm (see 
Attachment B for calculation):  
 

Drainage Area Area in Acre 
Q 100 sub-area in 

cfs 
Q 100  confluence in 

cfs 
Total Area 

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 Sensi tive 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:  
 

Storm Event  1-hour  3-hour  6-hour  24-hour  
     

2-year  0.512 0.884 1.23 2.20 
     

100-year  1.43 2.28 3.12 5.83 
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For conservative Glen Ivy Senior Living Project, I = 0.65 �± 0.9 �Î  Average 0.8 
For Apartment areas use �Î  I = 0.9 in preliminary 
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Soil Map 
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Summary HCOC �± Detention Bas in A Routing result:  
Drainage Area A �± existing ( 9.76 Ac), proposed (9.76  Ac)  

Storm 
Frequency  

Existing  
Q 2  (cfs) 

[1]  

Proposed  
Q 2  (cfs) 

Det. Basin 
Outlet  

Q 2  (cfs) 
[2]  

Det. Basin  
Outlet  

Q 2  (cfs) 
[3]=[2]-Inf.  

*) 

Different  
[2] �± [1]  

(cfs) 

Different  
[2] �± [1]  

(%) 

       

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

Basin 
Infiltration 

Bottom Area
Infiltration 
Outflow

Infiltration 
Outflow

Infiltration Outflow 
(FS=3)

(in/hr) (ft/hr) (sf) (cf/hr) (cfs) (cfs)

1.89 0.1575 12042 1896.615 0.53 0.18  
 
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 
Frequency  

Existing  
Q 2  (cfs) 

[1]  

Proposed  
Q 2  (cfs) 

Det. Basin 
Outlet  

Q 2  (cfs) 
[2]  

Det. Basin 
Outlet  

Q 2  (cfs) 
[3]=[ 2]-Inf.  

Different  
[3] �± [1]  

(cfs) 

Different  
[3] �± [1]  

(%) 

       

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 
Frequency  

Existing  
Q 5  (cfs) 

[1]  

Proposed  
Q 5  (cfs) 

Det. Basin 
Outlet  

Q 5  (cfs) 
[2]  

Det. Basin 
Outlet  

Q 5  (cfs) 
[3]=[ 2]-Inf.  

Different  
[3] �± [1]  

(cfs) 

Different  
[3] �± [1]  

(%) 

       

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% 
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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 
Frequency  

Existing  
Q 10  
(cfs) 
[1]  

Proposed  
Q 10  (cfs) 

Det. Basin 
Outlet  

Q 10  (cfs) 
[2]  

Det. Basin 
Outlet  

Q 10  (cfs) 
[3]=[ 2]-Inf.  

Different  
[3] �± [1]  

(cfs) 

Different  
[3] �± [1]  

(%) 

       

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 -72.5% 
 

Storm 
Frequency  

Existing  
Q 100  
(cfs) 
[1]  

Proposed  
Q 100  (cfs) 

Det. Basin 
Outlet  

Q 100  (cfs) 
[2]  

Det. Basin 
Outlet  

Q 100  (cfs) 
[3]=[ 2]-Inf.  

Different  
[3] �± [1]  

(cfs) 

Different  
[3] �± [1]  

(%) 

       

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 Ivy 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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Headw ater 
Stage 1

Stage 1 Orif ice 
A=0.02 sf    

Headw ater 
Stage 2

Stage 2 Orif ice 
A=0.02 sf    Emergency Spillw ay

Infiltration 
Outflow

Total 
Outflow

Elev Depth Vol Depth 2ea-2" Opening Depth 2ea-2" Opening 5' Opening Q inf 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

�8�Q�G�H�U�J�U�R�X�Q�G���V�W�R�U�D�J�H���Y�R�O�X�P�H��� ������������������������������������� �����������������F�X���I�W���!�!�����������������F�X���I�W�«���2���.��

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 is ignored for HCOC calculations.

HCOC Detention Basin is above Water Quality volume @ elev = 1084

Glen Ivy Senior Living Project
County of Riverside
Proposed Infiltration/Detention Basin  Area A
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Rating Table for Circular Orifice - 3" opening  @ 1084.5  
 

 Project Description 

 Solve For Discharge 

 Input Data 

 Headwater Elevation 0.50 ft 

 Centroid Elevation 0.00 ft 

 Tailwater Elevation 0.00 ft 

 Discharge Coefficient 0.60 

 Diameter 0.25 ft 

 Headwater Elevation (ft) Discharge (ft³/s) Velocity (ft/s) 

 0.50 0.17 3.40 

 1.00 0.24 4.81 

 1.50 0.29 5.89 

 2.00 0.33 6.81 

 2.50 0.37 7.61 

 3.00 0.41 8.34 

 3.50 0.44 9.00 

 4.00 0.47 9.63 

 4.50 0.50 10.21 

 5.00 0.53 10.76 

 5.50 0.55 11.29 

 6.00 0.58 11.79 



Preliminary Drainage Report   Page 24 
Glen Ivy Senior Living  Oct. 2020 

Rating Table for Rectangular Weir �² Emergency Spillway  @ 1088  
 

 Project Description 

 Solve For Discharge 

 Input Data 

 Headwater Elevation 1.00 ft 

 Crest Elevation 0.00 ft 

 Tailwater Elevation 0.00 ft 

 Weir Coefficient 3.00 US 

 Crest Length 5.00 ft 

 Number Of Contractions 0 

 Headwater Elevation (ft) Discharge (ft³/s) Velocity (ft/s) 

 1.00 15.00 3.00 

 2.00 42.43 4.24 

 3.00 77.94 5.20 

 4.00 120.00 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 (ft²) 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 4.91 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 Manning Formula 

 Solve For Full Flow Capacity 

 Input Data 

 Roughness Coefficient 0.013 

 Channel Slope 0.00600 ft/ft 

 Normal Depth 1.00 ft 

 Diameter 1.00 ft 

 Discharge 2.76 ft³/s 

 Wetted Perimeter  
 (ft) 

 Diameter (ft) Normal Depth (ft) Discharge (ft³/s) Velocity (ft/s) Flow Area (ft²) Top Width (ft) 

 1.00 1.00 2.76 3.51 0.79 3.14 0.00 

 1.50 1.50 8.14 4.60 1.77 4.71 0.00 

 2.00 2.00 17.52 5.58 3.14 6.28 0.00 

 2.50 2.50 31.77 6.47 4.91 7.85 0.00 

 3.00 3.00 51.66 7.31 7.07 9.42 0.00 

 3.50 3.50 77.93 8.10 9.62 11.00 0.00 

 4.00 4.00 111.26 8.85 12.57 12.57 0.00 
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The Mainline Sto rm 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 
Area 

Area in 
Acre 

Q 100 sub-
area          

   in cfs 

Q 100  conf.  
in cfs 

Estimate 
storm drain 
pipe slope 

(%) 

Mainline 
Storm Drain 
Pipe Size in 

(inches) 

Mainline 
Storm 
Drain 

       
Off-site:       

A-1 2.17 5.96  0.006 18�´���5�&�3 �/�L�Q�H���³�$�´ 
A-2 2.30 6.09 12.05 0.006 �����´���5�&�3 Line �³�$�´ 
A-3 2.97 7.67 19.72 0.006 �����´���5�&P Line �³�$�´ 
A-4 5.47 14.01 33.73 0.006 �����´���5�&�3 �/�L�Q�H���³�$�´ 
A-5 1.58 4.06 37.80 0.006 �����´���5�&�3 �/�L�Q�H���³�$�´ 

  To Confluence with basin outflow  
On-site:       

A-6 0.86 2.65  0.006 12�´��PVC �/�L�Q�H���³�$-6�  ́
A-7 2.76 8.22 10.88 0.006 �����´���3�9�& �/�L�Q�H���³�$-���  ́
A-8 3.44 9.82 20.69 0.006 �����´���3�9�& �/�L�Q�H���³�$-8�  ́
A-9 2.14 6.08 26.77 0.006 �����´���3�9�& �/�D�W�����³�$-9�  ́

A-10 0.56 1.53 28.31 0.006 �����´���5�&�3 �/�L�Q�H���³�$-10�  ́
Total Into Basin:  28.31    
Basin Outflow  5.00  �����´���5�&�3  

       
Project Outfall Storm Drain 42.80 0.01 �����´���5�&�3 �/�L�Q�H���³�$�´ 
     
 
�&�R�Q�F�H�S�W�X�D�O���2�X�W�I�D�O�O���6�W�R�U�P���'�U�D�L�Q���G�H�V�L�J�Q���I�R�U���/�L�Q�H���$���I�U�R�P���W�K�H���S�U�R�M�H�F�W�¶�V���6�R�X�W�K�H�D�V�W���F�R�U�Q�H�U����
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 
�D�V���F�X�U�U�H�Q�W�O�\���S�U�R�S�R�V�H�G���D�Q�G���D�V���S�U�R�F�H�V�V�H�G���W�K�U�R�X�J�K���W�K�H���&�R�X�Q�W�\�¶�V���U�H�Y�L�H�Z���D�Q�G���D�S�S�U�R�Y�D�O���S�U�R�F�H�V�V�����3�R�W�H�Q�W�L�D�O 
project impacts related to drainage runoff and water quality will be mitigated in accordance with 
�5�L�Y�H�U�V�L�G�H���&�R�X�Q�W�\�¶�V���0�6�����3�H�U�P�L�W���U�H�T�X�L�U�H�P�H�Q�W�V��  
 
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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FIGURE 2 
Hydro logy  Map  

 Existing Condition  



�,�1�7�(�5�6�7�$�7�(

�,�1�7�(�5�6�7�$�7�(




























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































	Sheets and Views

