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I. INTRODUCTION 
The following document has been prepared to analyze the proposed Arantine Hills Project 
and the affects on the City’s existing recycled water system.  The City’s recycled water 
system consists of four (4) service zones.  Zone 1 is located in the northwest portion of the 
City.  The service elevation 1008.5 feet is established by the high water level of the Border 
Reservoir.  The tertiary treated effluent from Water Reclamation Facility (WRF) 1 supplies 
Zone 1 and 2.  Zone 1 service elevations vary from 557 feet to 957 feet.  Zone 2 is located in 
the northern portion of the City.  Zone 2 service elevations vary from 582 feet to 838 feet.  
Zone 3 is located in the southern portion of the City.  The service elevation of 1380 feet is 
established by the high water level of the Gilbert Reservoir.  The source of supply to Zone 3 
is from Zone 1 through the Border Pump Station.  The service elevations vary from 716 feet 
to 1244 feet.  Zone 4 is located in the southeast portion of the City.  The tertiary treated 
effluent from WRF3 is supplemented with non potable well water to serve Zone 4.  The 
recycled water is pumped to Terminal Lake located at the end of Eagle Glen Parkway and 
Eagle Glen HOA maintained landscaped area.  The Project is located in Zone 4.  The City is 
in the process of completing an interconnection between WRF3 and WRF1 systems.  The 
interconnection consists of the addition of 16” recycled water lines in Foothill Parkway 
easterly to Bedford Canyon Road then southerly to approximately Georgetown Drive to tie 
Zone 3 and Zone 4 together.  Per the 2006 Recycled Water Model, it was anticipated that a 
Pressure Reducing Valve would be included as part of the interconnection project.  
However, upon further analysis, the City determined the PRV was not needed and therefore 
was not installed.  The City of Corona Department of Water and Power provided a recycled 
water hydraulic analysis that was prepared in April of 2010.  This analysis included 
additional demands that were not included in the 2006 study.  This analysis was used as the 
existing system model prior to any additional demands for the Arantine Hills Recycled 
Water Analysis.  See Figure 1-Recycled Water Zone Service Areas provided on Sheet 2.
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II. STUDY AREA 
The proposed Project area known as Arantine Hills is located in the southeast area of the 
City of Corona (see Exhibit 1, Vicinity Map).  The site consists of nineteen (19) Planning 
Areas comprised of Residential, Commercial, Mixed-Use, Park, and Open Space Areas (see 
Exhibit 2, Land Use Plan).  The study also includes APN 282-040-003 which is the offsite 
parcel at the south end of proposed Street “B”.  The intent is that the recycled waterline will 
be extended to future development from the south end of the proposed recycled waterline in 
Street “B”.  The Project is located in the City’s Recycled Water Service Zone 4.  The 
recycled water supply is tertiary treated wastewater from WRF3 and is stored in a 1 MG 
reservoir located at WRF3.  There are currently three (3) – 100 horsepower pumps with a 
design flow of 500 gpm that supply recycled water to Zone 4.  The current system uses two 
(2) of the three (3) pumps.  The main backbone system consist of existing 14” pipelines in 
Temescal Canyon Road and adjacent to Cajalco Road and existing 12” pipelines in Bedford 
Canyon Road and Eagle Glen Parkway. 

Currently the recycled water serves the Eagle Glen Golf Club, city parks, an elementary 
school, and Eagle Glen HOA maintained landscape areas.  The WRF3 System has the 
capacity to serve 1MGD of recycled water.   

The City is currently in the process of completing an Interconnection Project between the 
WRF3 and WRF1 Recycled Water System.  The City anticipates the Project to be completed 
by the end of 2010.  This interconnection will increase the City’s supply availability to Zone 
4 thereby providing capacity for additional customers. 

III. DESIGN CRITERIA 
The City has utilized past consumption records to provide estimated recycled water usage 
based on acreage.  The total demand for the Parks per Table 5 of the 2006 Model is 1132.80 
AFY.  The total area of Parks is 267.9 acres.  To obtain an average usage for the Parks, the 
demand per acre was calculated as 4.23 AFY/AC (see Exhibit 10).    For this Project, the 
recycled water average day unit demand utilized is 5AFY/AC.  This is based on the Draft 
Recycled Water System Design Policy for the City of Corona Department of Water and 
Power.  The areas being irrigated with recycled water include Parks, Entry Monuments, 
Street Parkways, Fuel Modification Areas, and HOA or LMD maintained landscaped areas 
(see Exhibit 3 – Water Generation Calculations).  Three (3) scenarios where run for the 
project; the first scenario was run based on average day demands for the project.  The 
second scenario was run utilizing a peaking factor of 4 for maximum day demands.  The 
third scenario was provided using a peaking factor of 6 for peak hour demands. 

The hydraulic analyses were run under steady state conditions.  The Reservoir at WRF3, 
Gilbert Reservoir and Border reservoir were modeled with an elevation of 1’ below the High 
Water Level.  The systems demands were set at nodes based on demands for each of the 
project planning areas.  Table 1 summarizes the City’s Recycled Water Guidelines.   

   



RECYCLED WATER ANALYSIS 
ARANTINE HILLS 

BLUESTONE COMMUNITIES 
CORONA, CA 

4   

Table 1 - City of Corona Recycled Water Guidelines 

1 Recycled water average day demand for irrigation is 5 acre feet per year per acre. 

2 Max day demand is calculated using a peaking factor of 4 for 240 days @ 9 hours a 
day. 

3 Peak day demand is calculated using a peaking factor of 6 for 240 days @ 6 hours a 
day. 

4 Distribution mains shall be sized to meet peak hour demands. 

5 Maximum velocity during peak hour demands shall not exceed 6 feet per second.  
The preferred velocity is 2-3 feet per second. 

6 Hazen Williams C=130 for pipes larger than 12” and C=120 for pipes 12” and 
smaller. 

7 Minimum main size is 8” in diameter except where mains cannot be extended (cul de 
sacs and dead ends) the minimum is 6” in diameter. 

8 Mains shall be constructed from PVC purple pipe per AWWA STD C900 or DIP per 
AWWA STD C151 with purple polyethylene encasement. 

9 All Fittings shall be DIP per AWWA C110 and shall be restrained, flanged or 
mechanical joint with mega-lug type restraint. 

10 Restrained Joint lengths shall be provided as per City Standard Drawings.  Thrust 
blocks and anchors shall be allowed only at tie-ins to existing facilities.  Support 
blocks shall be provided under all valves. 

11 Minimum design pressure shall be 80 psi for average day demands and 60 psi during 
peak hours. 

12 Pressure class of the recycled water pipelines shall be rated for the greater of the 
following conditions: 

a) recycled water booster shut off head 

b) average day recycled water demand working pressure plus surge allowance  

c) peak hour recycled water demand working pressure plus surge allowance. 

13 Existing pressures to be determined from the Department of Water and Power 2010 
Recycled Water System Model. 

 

IV. HYDRAULIC MODEL 
Hydraulic Analyses from April of 2010 for the Recycled Water System for Corona were 
provided by the City.  The Existing System Analyses for Average Day, Max Day and Peak 
Hour were utilized as the base files for the Arantine Hills Recycled Water Analysis.  Per the 
direction of the City of Corona Department of Water and Power, additional demands were 
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added to the base system to account for additional areas being served with recycled water.  
The base files have been adjusted as follows: 

• 535 gpm has been added to node 3-730 for the El Cerrito Park Demands 

• Node 4-122 has been adjusted to provide an average day demand of 3.0 gpm for the 
Temescal Safety Facility 

• The average day demands for the Arantine Hills project 

(See Exhibit 4-Recycled Water Map).  After updating the base to include the additional 
demands, the hydraulic analyses were re-run.  The Average Day (Exhibit 5), Max Day 
(Exhibit 6) and Peak Hour (Exhibit 7) scenarios are provided.  The Max Day Analysis 
utilizes a peaking factor of 4.  The peak hour analysis utilizes a peaking factor of 6 (the 
analysis provided by the city utilized a peaking factor of 8 and we revised it to 6 for our 
study.  The 535 gpm for the El Cerrito Park was not peaked for the Max Day and Peak Hour 
analyses per discussion with the Department of Water and Power). 

V. RESULTS 

Three Scenarios were analyzed for the Arantine Hills Recycled Water Study: Average Day 
Demands, Maximum (Max) Day Demands, and Peak Hour Demands.  All three scenarios 
utilized the same base model provided by the City.  Additional demands for the Project and 
demands requested by the City were added to provide the Average Day Demand base.  The 
Max Day analysis was run with a peaking factor of 4 and the Peak Hour analysis utilized a 
peaking factor of 6. 

SCENARIO 1 

• The existing Average Day System recycled water supply is from Border Pump 
Station next to the Border Reservoir, (WRF1) and (WRF3).  With the addition of the 
Project demands including backbone system of 8” pipelines and system demands 
requested by the City in recycled water Zone 3 and 4, two of the Border Pumps, 
seven of the WRF1 Pumps and two of the WRF3 Pumps were operating.  This is the 
same Scenario as run for the existing system without the additional demands for the 
project. 

SCENARIO 2 

• The recycled water sources feeding the system under Existing Max Day conditions 
without adding additional demands include the Border, WRF1 and WRF3 reservoirs.  
With the addition of the Project demands including backbone system of 8” pipelines 
and system demands requested by the City in recycled water Zone 3 and 4, the 
sources supplying the system include the Border, WRF1 and WRF3 reservoirs.  
Three of the Border Pumps, seven of the WRF1 Pumps, and 2 of the WRF3 Pumps 
were operating. 

SCENARIO 3 

• The recycled water sources feeding the system under Existing Peak Hour conditions 
with the addition of the Project demands including a backbone system of 8” 
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pipelines and system demands requested by the City in recycled water Zone 3 and 4 
the sources supplying the system include the Border, WRF1 and WRF3 reservoirs.  
All four of the Border Pumps, nine of the WRF1 Pumps, and all three of the WRF3 
Pumps were operating.  

VI. PHASING 
The Peak Hour analysis was used to determine which recycled waterlines would be required 
for the proposed phasing of the Project.  The Project consists of four phases of development.  
See the Recycled Water Improvement Phasing Exhibit on page 7. 
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` 

• Phase 1 development consists of P.A.’s 6-14 and 17-19.  Phase 1 development will 
require the construction of an 8” recycled water line east of P.A. 4 and 5 in Street 
“A”, Street “C”, Street “B” from Street “A” to Street “C” and the loop around P.A. 
11.  A portion of the 8” recycled water line in Street “E” will need to be constructed 
up to the proposed Bedford Canyon Wash Crossing location.  A private recycled 
water line can be constructed to serve Planning Areas 18 and 19 from the 8” recycled 
water line in Street E.  During Phase 4, as Street E is constructed, the private 
recycled water line will be removed and replaced with permanent public lines as 
necessary. The pressures for the Project were above the 60 psi criteria and the 
velocities were less than the maximum 6 fps.  See Exhibit 8-Phase 1 Peak Hour 
Reports.   

• Phase 2 development consists of P.A. 15.  The 8” recycled water line which will 
serve P.A. 15 will be constructed with Phase 1 in order to provide a looped 
connection to the existing recycled water system.  Therefore, no additional recycled 
water line improvements are required for Phase 2. 

• Phase 3 development consists of P.A.’s 1-5.  Phase 3 development will require the 
construction of an 8” recycled water line in Street “B” west of Street “C”.  The 
pressures for the Project were above 60 psi and the velocities were less than 6 fps.  
See Exhibit 9-Phase 1, 2,and 3 Peak Hour Reports. 

• Phase 4 development consists of PA 16.  Phase 4 development will require the 
construction of the 8” backbone in Street “E” to Planning Area 16.  This will 
complete the Project backbone recycled water lines.  This is the same analysis as the 
Peak Hour Analysis.  The pressures for the Project were above 60 psi and the 
velocities were less than 6 fps.  See Exhibit 7. 

VII. CONCLUSION 
Per the hydraulic analyses run for the Project, Average Day, Max Day and Peak Hour, it has 
been determined that the project will require eight (8) inch pipelines constructed in the 
backbone streets of the Project.  The Project meets the City’s design criteria of 8” minimum 
diameter for main lines, minimum pressure of 80 psi for average day, and minimum 
pressure of 60 psi for peak hour, and velocities of less than 6 fps.  The pipes shall be 
installed per the Phasing Exhibit provided on page 7.   

 

VIII. REFERENCES  
1. City of Corona Recycled Water System Model (July 2006) 

2. Recycled Water System Hydraulic Analysis prepare by AKM and provided 
to the City in July of 2010 
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EXHIBIT 1: VICINITY MAP 
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EXHIBIT 2: LAND USE PLAN 
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EXHIBIT 3: RECYCLED WATER GENERATION CALCULATIONS  
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EXHIBIT 4: RECYCLED WATER PROJECT MAP 
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EXHIBIT 5: AVERAGE DAY HYDRAULIC ANALYSIS 
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EXHIBIT 6: MAX DAY HYDRAULIC ANLAYSIS- PEAKING FACTOR OF 4  
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EXHIBIT 7: PEAK HOUR HYDRAULIC ANALYSIS – PEAKING FACTOR OF 6 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



















































RECYCLED WATER ANALYSIS 
ARANTINE HILLS 

BLUESTONE COMMUNITIES 
CORONA, CA 

    

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
EXHIBIT 8: PHASE 1 PEAK HOUR HYDRAULIC ANALYSIS 
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EXHIBIT 9: PHASE 3 PEAK HOUR HYDRAULIC ANALYSIS (INCLUSIVE OF 

PHASE 1 AND 2) 
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EXHIBIT 10: TABLE 5-PARK AVERAGE DAY DEMANDS FROM THE 

RECYCLED WATER SYSTEM MODEL JULY, 2006 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 






