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Section 
 

  1 
INTRODUCTION 

 

1.1 PURPOSE OF STUDY 

The purpose of this report is to discuss the water facility needs of the Skyline Heights project as 

it relates to the City of Corona’s plans for the domestic water system.   More specifically, this 

report will address: the existing water system, the estimated project water demands, projected 

reservoir storage, proposed pipelines and pumping facilities needed to support the proposed 

project and adjacent developments. It will also identify the approximate water distribution line 

alignments and pipe sizes, as well as proposed reservoir and pump station locations and sizes.  

The project water demands are based on the proposed land use and the City of Corona 2005 

Water Master Plan.  The analysis presented in this report is based on the Skyline Heights VTTM 

36544.   

 

1.2 PROJECT DESCRIPTION 

The Skyline Heights project is comprised of 270.9 acres of vacant land situated in the hills to the 

southwest of the City of Corona in Western Riverside County, California adjacent to Foothill 

Parkway.  The project area includes the area (approximately 17.16 acres) to be acquired by 

RCTC/City of Corona for the construction of the future Foothill Parkway westerly extension and 

Mabey Canyon Debris Basin expansion.  The site is located approximately 3 miles south of the 

71 and 91 Freeways and approximately 4 miles west of Interstate 15 (I-15). Figure 1-1 shows a 

location map of the general area.  The site is within the City of Corona’s Sphere of Influence and 

is proposed to be annexed to the City during the entitlement process.  The City of Corona is 

currently processing the Capital Improvement Project for the Foothill Parkway Westerly 

Extension between Green River Road and Trudy Way.  Construction is planned to be completed 

in the next few years.  Foothill Parkway will border the eastern portion of the project and will be 

the primary access to the site. 

 

The Skyline Heights project is generally bounded to the north and east by single-family 

residences and on the south and west by the Cleveland National Forest and large privately owned 

parcels.  Within the general boundaries of the project is an undeveloped 10.0-acre parcel which 

is considered “Not a Part” and is owned by the U.S. Forest Service.  Adjacent to the southeast 

portion of the project site is a single-family residential community which is currently graded and 

under construction (Tract Map 31955).  The immediate surrounding area consists of Low 

Density Residential (2-6 du/ac) as well as undeveloped open space within the City of Corona.  

Skyline Drive, a graded forest service access road, is located just to the south of the project.  This 

road provides recreational hiking and mountain biking opportunities to residents on a local and 

regional level.   
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The project site consists of sparsely vegetated and otherwise undeveloped land with the 

exception of dirt roads.  The site is characterized by steep topography, generally increasing in 

elevation from the northeast to the southwest.  Several canyons and ravines are present which 

will convey natural drainage across the project site.   

 

As proposed by the Skyline Heights project, the site consists of 292 single family low density 

residential lots with 7,200 sf minimum lot area.  The project site is comprised of approximately 

270.9 acres of undeveloped vacant land.  However, of the 270.9 acres, approximately 17.16 acres 

will be acquired by the RCTC/City of Corona for the construction of the Westerly Extension of 

Foothill Parkway and Mabey Canyon Debris Basin.  It is proposed that approximately 170.9 

acres will be graded based on the conceptual grading plan.  Figure 1-2 shows a vicinity map of 

the area illustrating the location of the project and the developments in the area.   

 

1.3 RELATED STUDIES 

The City of Corona Water Master Plan, prepared by AKM Consulting Engineers in September 

2005, provides a regional study identifying existing and future proposed water supply, storage, 

and transmission facilities within the City’s ultimate service area.  The study also presents design 

criteria to be utilized in water supply, system pressures, pipeline velocities, fire flow criteria, 

storage volumes, operational storage, fire protection storage, emergency storage, and pump 

capacities.  The report also provides information on the District’s planning and evaluation 

criteria that can be applied to determine projected water demands. 

 

In conjunction with the City’s current Capital Improvement Program (CIP) for the Westerly 

Extension of Foothill Parkway from Trudy Way to Green River Road, the City is planning on 

constructing in the next few years a 16-inch Zone 5 transmission line (CIP P-5C) in Foothill 

Parkway from Trudy Way to Mabey Canyon Road where it would tie into the existing Zone 5 

water system which is currently fed off of the 1250 gpm Mabey Canyon Booster Station.  For 

purposes of this water study, this Zone 5 transmission line is assumed to be in place by the time 

the Skyline Heights project is developed.  The City had also planned for construction of a 16-

inch Zone 4 transmission line (CIP P-4B) from Chase Drive to the Sierra Bella Development.  

However, due to inadequate funding, the City Department of Water & Power (DWP) decided to 

re-evaluate their Zone 4 Domestic Water System and proposed an alternative plan.  This plan 

includes the construction of the following: 

1) A new 16-inch Zone 5 transmission line in Foothill Parkway from Trudy Way to Sierra 

Bella Development; 

2) A new 16-inch Zone 4 transmission line in Trudy Way from Foothill Parkway to the 

Skyline Heights Development; and 

3) A new 2.5 MG Zone 4 Water Reservoir within the Skyline Heights development located 

at the southeast corner of the project site. 
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Section 
 

2 
DESIGN CRITERIA 

 

This section presents the design criteria used to evaluate recommended water system 

improvements required for the Skyline Heights project. The criteria utilized in this study are in 

accordance with the City of Corona 2005 Water Master Plan, and the 2012 City’s Department of 

Water and Power Design Policy. 

 

2.1 WATER DUTY FACTORS 

The water duty factor (WDF) used in projecting average day water demands for the project is 

based on a 3,540 gpd/ac for low density residential designation.   

 

To convert Average Day Demand flows (ADD) to Maximum Day Demand flows (MDD) a 

factor of 1.8 was used.  Similarly for Peak Hour Demand flows (PHD) a factor of 2.51 was used 

as described in the 2005 Water Master Plan. 

 

2.2 PLANNING CRITERIA 

The planning criteria are used to evaluate the proposed water system hydraulic models. They are 

utilized as a check to confirm that the values being developed are reasonable. A list of planning 

criteria used in the evaluation of this project is shown in Table 2-1. 

 

TABLE 2-1 

PLANNING CRITERIA 

Description Value Unit 

Maximum Pressure 120 psi 

Minimum Pressure    

          Average Day  60 psi 

          Maximum Day and Peak Hour 60 psi 

          MDD + Fire Flow 20 psi 

Maximum Pipeline Velocity   

          Average Day Analysis  5 fps 

          Maximum Day and Peak Hour Analysis 7 fps 

          Fire Flow Analysis 12 fps 

Fire Fighting Capabilities    
          Single Family Residential – 2 hour duration 1,500 gpm 

Operational Reservoir Storage Volume 0.5 MDD - 

Fire Suppression Storage Volume 0.18 MG - 

Terminal Storage Volume 
10% Reservoir 

Storage Volume 
- 
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2.3 SYSTEM PRESSURES 

The water distribution system has been designed to maintain static pressures between 60 psi and 

120 psi as much as possible.  This criteria is used to initially divide a project between water 

service zones.  Appendix C presents the City’s 2011 Water System Atlas, which illustrates the 

general pressure zone boundaries within the City’s service area.  The northerly portion of the 

Skyline Heights project will be served by the existing Zone 5 (1380’ HWL) water system and the 

southerly portion by the proposed intermediate Zone 6A (1560’ HWL) pressure zone.  The new 

pressure zone is identified as intermediate Zone 6A in this report because it is at a lower HWL 

than the City’s Zone 6 pressure zone, but higher than the HWL for Zone 5 pressure system.  The 

Zone 5 and Zone 6A pressure zones for the project site will be separated by a proposed normally 

closed zone valve. Figure 2-1 presents a Proposed Water System Pressure Zone Map, which 

identifies the proposed pressure zone boundaries for the Skyline Heights project. 

 

Computer modeling is then performed to ensure that adequate residual pressures are obtained 

under all demand conditions.  The system has been designed to yield minimum residual 

pressures of approximately 60 psi during maximum day and peak hour demands and a minimum 

of 20 psi during maximum day demand plus fire flow conditions.  Headloss in water lines is 

calculated using the Hazen-Williams equation with a “C” value of 110.  Only locations where 

customers are served need to meet such pressure requirements.  Nodes with pressures that could 

not be brought within acceptable parameters are identified and are presented as part of the 

analysis of the ultimate build-out condition scenario in Section 4.  

 

2.4 PIPELINE VELOCITIES 

Distribution pipelines are designed for a maximum velocity of 5 fps for the ADD non-fire 

scenarios.  The maximum velocity can increase to 7 fps for Maximum Day and Peak Hour non-

fire scenarios.  For fire flow scenarios, the pipe cannot exceed a maximum velocity of 12 fps. 

 

2.5 STORAGE VOLUMES 

The total required volume of storage in a water system consists of water for operational storage, 

fire flow storage and terminal storage.  As per the 2005 Water Master Plan, the Skyline Heights 

project’s operational storage and terminal storage is required to be equivalent to 50 percent of the 

maximum day demand and 10% of the reservoir storage volume, respectively.  Fire flow and 

duration requirements were assumed to be 1500 gpm for 2 hour duration for single family 

residential developments which equals 0.18 MG.  Water reservoir storage requirements are 

evaluated on a zone-by-zone basis. 

  

2.6 PUMP CAPACITY 

Booster Pump Stations are typically sized to deliver the maximum day demands of the service 

areas, except in service areas supplied by a hydro-pneumatic pumping system (where the booster 

pumps must meet maximum day demands plus fire flow requirements and have fire-rated 

pumps).  All booster stations shall incorporate a standby pump of the same size as the largest 

duty pump in case the largest unit is taken out of service.  The pump stations should be equipped 
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with modern pump controllers, flow meters, suction and discharge pressure gauges, proper 

isolation valves, and telemetry equipment.  The booster station should also be equipped with 

emergency standby generators and automatic transfer switches in case of power outages. 
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Section 
 

3 
EXISTING AND PROPOSED  

MASTER PLAN FACILITIES 
 

This section discusses the existing and proposed master plan water facilities as identified in  

City of Corona 2005 Water Master Plan report.  The 271-acre Skyline Heights project 

development (Skyline West as previously identified in the 2005 Water Master Plan) was 

included in the 2005 Water Master Plan and this section further validates the details of the 

proposed water facilities reflecting current development conditions. 

 

3.1 EXISTING FACILITIES 

The Skyline Heights project is located in the hills adjacent to the Cleveland National Forest and 

Foothill Parkway near the Mabey Canyon area in the City of Corona.  The project is in the City’s 

southwestern water service area.  The existing water facilities in the vicinity of the project are 

located within the City’s Zone 4 (1220’ HWL), Zone 5B (1345’ HWL), and Zone 5 (1380’ 

HWL) water service zones.  Figure 3-1 presents a map showing the boundaries of the project 

and the regional water facilities in the vicinity of the project. 

 

3.1.1 ZONE 5 (1380’ HWL) 

A new 16-inch Zone 5 (1380’ HWL) waterline is proposed as part of the City’s Foothill Parkway 

Westerly Extension Improvements and will be located in Foothill Parkway from Trudy Way to 

Mabey Canyon Road.  This line reduces to a 12-inch line in Mabey Canyon Road and then 

connects into the existing Zone 5B (1345’ HWL) Mabey Canyon Pumped Zone system.  The 

new Zone 5 16-inch line will also continue northerly from Mabey Canyon Road to Sierra Bella 

Development where the pressure will be reduced to a Zone 4 water system to serve the Sierra 

Bella Developments.  This water line system is assumed, for purposes of this study, to be in 

place prior to the development of Skyline Heights.  The Zone 5 system pressure is supplied by 

the Mills Connection, Eagle Glen Zone 5 Booster Station, and Lester Zone 5 Booster Station 

(refer to 2005 Water Master Plan for location).  The zone serves elevations between 1100 ft to 

1260 ft AMSL.  Water is stored in the Eagle Glen and Gilbert Reservoirs having capacities of 2.0 

MG and 4.7 MG, respectively.   

 

3.1.2 ZONE 5B (1345’ HWL) 

An existing 8-inch Zone 5B (1345’ HWL) waterline is located in Mabey Canyon Road northeast 

of the project site.  This sub zone is currently being served from the west by the Zone 4 system 

via an existing 1250 gpm hydro-pneumatic pump station (Mabey Canyon Booster Station).  

According to the City Department of Water and Power staff, this subzone system will be 

enhanced with the proposed Zone 5 water system inter-connection improvements.  As a result, 
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the Mabey Canyon Booster Station will become a secondary water supply source for the Zone 5 

system. 

 

3.1.3 ZONE 4 (1220’ HWL) 
 
A new 16-inch Zone 4 water line is proposed as part of the City’s Foothill Parkway Westerly 

Extension Improvements and will be located in Trudy Way from Foothill Parkway to the 

proposed Skyline Heights Development.  This line will connect to a new master plan Zone 4 

Water Reservoir located at the Skyline Heights Development.  The reservoir shall be an 

underground tank and shall be constructed to City DWP standards and specifications.  This tank 

is designed for a HWL of 1220 feet.  The propose Zone 4 Reservoir will have a storage capacity 

of 2.5 MG.  The approximate reservoir dimension is estimated as a 120 foot diameter tank at 30 

feet high.  The tank is situated on a pad elevation of 1220 feet located on Lot “UU” at the west 

end of the project site.  A 20-ft wide paved access road will be provided from “G” Street at a 

maximum grade of 12%.   

 

The Zone 4 system pressure is supplied by the Mills Connection, Chase Booster Station, Border 

Booster Station, Lester Zone 4 Booster Station, and Zone 5 Pressure Reducing Stations.  The 

zone serves elevations between 900 ft to 1100 ft AMSL.  Water is stored in the Hayden 

Reservoir, Upper & Main Reservoir, and Avenida Del Vista Reservoirs having capacities of 1.6 

MG, 4.0 MG, and 1.6 MG, respectively.   

 
3.2 PROPOSED FACILITIES 
 
According to the City of Corona 2005 Water Master Plan, there is no master plan water facilities 

planned for within the Skyline Heights project.  However, the Skyline Heights project will be 

constructing water facilities in the new intermediate Zone 6A (1560’ HWL) service area to 

supply the necessary system pressures to support the project’s higher pad elevations.  These 

water facilities include a new intermediate Zone 6A reservoir, booster pump station and 

associated pipelines. 

 

3.2.1 ZONE 5 (1380’ HWL) 

There is no master plan water facilities proposed for the Skyline Heights project.  However, the 

16-inch transmission pipeline in Foothill Parkway will be a critical source of supply to the 

northern portion of the project which will be served by the Zone 5 water system. 

 

3.2.2 ZONE 5B (1345’ HWL) 

As a secondary source of supply to the 45 lots north of Mabey Canyon, this sub-zone will require 

upsizing to accommodate the additional flows should the primary connection to the Zone 5 water 

system in Foothill Parkway goes offline for maintenance.  The Zone 5B water system currently 

supplies water to the existing developments in this area via the existing Mabey Canyon Booster 

Pump Station at Border Avenue and Mabey Canyon Road.  The booster pump station is currently 

sized for 1250 gpm pumps (1 duty and 1 standby each) and a 1500 gpm fire pump.  The HWL 

for the existing booster pump station is 1345 feet.  The additional demand generated from 
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Skyline’s 45 lots will require the existing pumps to be upsized to 1340 gpm (additional MDD=90 

gpm) for emergency purposes.  The new HWL for this pump station will be same as the Zone 5 

HWL of 1380 feet.  The highest pad elevation to be served is 1212 feet which will yield a static 

pressure of 72 psi using the Zone 5 HWL of 1380 feet.   

 

3.2.3 ZONE 6A (1560’ HWL)  

The Skyline Heights project is proposing to construct a Zone 6A Booster Pump Station located at 

the propose City of Corona Zone 4 Reservoir site  just east of the adjacent Tract 39155.  A 12-

inch pipeline from the Zone 4 Reservoir will supply the necessary water demands to the 

proposed Zone 6A Booster Pump Station.  The propose Zone 6A Booster Pump Station and Zone 

4 Reservoir site is located along proposed “A” Street at the southeast corner of the project site.   

 

The Zone 6A Booster Pump Station is sized for maximum day demands for Zone 6A and will 

include one (1) supply pump at 500 gpm, one (1) standby pump at 500 gpm, and one (1) fire 

flow pump at 1,500 gpm.  The pump station is situated on a pad elevation of 1220 feet.  The total 

dynamic head (TDH) for these pumps will consist of static lift, pipe friction losses, and minor 

system losses.  The maximum static head is 364 feet corresponding to minimum and maximum 

tank levels of approximately 20 percent and 100 percent of tank capacity, respectively.  The total 

estimated friction and minor losses is 6 feet based on 5735 feet of 12-inch piping.  This results in 

a Total Dynamic Head of 370 feet.  The booster pump station will have two (2) parallel 12-inch 

discharge lines that will looped within the project site and supply the proposed Zone 6A 

Reservoir located at the west end of the project site.  The Zone 6A Reservoir is sized for a total 

storage capacity of 0.6 MG.  A ‘normally closed’ zone valve as proposed on “B” Street will 

provide additional redundancy in the Zone 5 water system and a second point of connection. 
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Section 
 

4 
WATER DEMANDS AND  

SIZING OF FACILITIES 
 

This section provides the projected water demand for the Skyline Heights project, as well as 

determines the relative pipe sizes, reservoir storage requirements and booster pump station 

capacities. 

 

4.1 PROJECTED WATER DEMANDS 

The projected water demand factor of 3,540 gpd/ac for a low density residential land use 

designation was used to determine the Average Day Demands, Maximum Day Demands, and 

Peak Hour Demand for the project.  There are 58 proposed lots to be served off of the Zone 5 

pressure system, and 234 proposed lots to be served off of the Zone 6A pressure system.  Table 

4-1 summarizes the projected Average Day, Maximum Day, and Peak Hour Demands for each 

water service zone within the project.  As shown below the total estimated water demand 

generated by the Skyline Heights project is approximately 0.51 MGD Average Day Demand, 

0.91 MGD Maximum Day Demand, and 1.27 MGD Peak Hour Demand.  

  

TABLE 4-1 

Water Demand Summary 

Watershed ID 

Tribitary 
Lots 
(DU)  

Area 
(acres) 

Average Day 
Demand 
(MGD) 

Maximum Day 
Demand 
(MGD) 

Peak Hour 
Demand 
(MGD) 

Skyline Heights      

           Zone 5 58 31.0 0.110 0.198 0.276 

Zone 6A 234 113.0 0.400 0.720 1.004 

Total 292 144.0 0.510 0.918 1.280 

 

4.2 RESERVOIR STORAGE 

Using the projected water demands, Table 4-2 summarizes the required reservoir storage for 

each water service zone based upon the design criteria outlined in Section 2.  The sizing 

presented in Table 4-2 is for the Skyline Heights project only and does not include oversizing to 

accommodate other neighboring developments.   
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TABLE 4-2 

RESERVOIR STORAGE REQUIREMENTS 

Water Zone ID 

Maximum 
Day 

Demand 
(mgd) 

Required 
Operational 

Storage 
(MG) 

Required 
Fire Flow 
Storage 

(MG) 

Required 
Terminal 
Storage 

(MG) 

Total 
Required 
Storage 

(MG) 

Skyline Heights      

Zone 5 (1380’ HWL) 0.198 0.099 0.000 0.010 0.109 

Zone 6A (1560’ HWL) 0.720 0.360 0.180 0.050 0.590 

      

                

Note: Operational Storage is based on 0.5xMDD.  Terminal Storage is based on 10% of Reservoir 
Storage Volume.  Fire Flow Demand is based on 1500 GPM for 2 hours. 

 

The Skyline Heights project is proposing to construct one aboveground reservoir to supply the 

necessary storage and pressures needed to service the proposed intermediate Zone 6A.  The 

reservoir shall be a prestressed concrete DN Type 1 water storage tank and shall be constructed 

to City DWP standards and specifications.  This zone is designed for a HWL of 1560 feet.  The 

proposed intermediate Zone 6A Reservoir has a storage capacity of 0.6 MG.  The approximate 

reservoir dimension is estimated as a 58.5 foot diameter tank at 30 feet high.  The tank sits on a 

pad elevation of 1530 feet located on Lot “T” at the west end of the project site.  A 20-ft wide 

paved access road will be provided from “G” Street at a maximum grade of 12%.   

 

The water storage required for the homes within the proposed Zone 5 pressure system will be 

supplied from the existing excess storage capacities from the City of Corona’s Zone 5 

Reservoirs.  According to Table 7-1 in the 2005 Water Master Plan, there is 1.7 MG of excess 

storage in the existing Zone 5 System. 

 

4.3 BOOSTER PUMP STATION 

The proposed Zone 6A Booster Pump Station is located along proposed “A” Street within the 

Zone 4 Reservoir site at the southeast corner of the project site.  It is sized for maximum day 

demands for Zone 6A and will include one (1) supply pump at 500 gpm, one (1) standby pump at 

500 gpm, and one (1) fire flow pump at 1,500 gpm.  The pump station is situated on a pad 

elevation of 1220 feet.  The total dynamic head (TDH) for these pumps will consist of static lift, 

pipe friction losses, and minor system losses.  The maximum static head is 364 feet 

corresponding to minimum and maximum tank levels of approximately 20 percent and 100 

percent of tank capacity, respectively.  The total estimated friction and minor losses is 6 feet 

based on 5735 feet of 12-inch piping.  This results in a Total Dynamic Head of 370 feet.  The 

booster pump station will have two (2) parallel 12-inch discharge lines that will looped within 

the project site and supply the proposed Zone 6A Reservoir located at the west end of the project 

site.  The Zone 6A Reservoir is sized for a total storage capacity of 0.6 MG.  

 

4.4 WATER SYSTEM MODEL AND RESULTS 

The analysis performed to determine the recommended onsite water system for the Skyline 

Heights project consists of computer modeling that utilizes the Innovyze H2OMAP Water v9.6 
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program.  The solution to the computer model is based upon the design criteria as shown in 

Section 2.  Two main scenarios were created to model the proposed water system conditions.  

Within each scenario, numerous demand conditions were calculated to determine the proposed 

system pressures and recommended line sizes within each of the proposed service zones.   

 

A summary of the assumptions and settings for the ultimate condition steady-state Zone 4, Zone 

5 and Zone 6A water system model are as follows: 

 

 Scenario 1 

1) Assume fixed grade node in Zone 5 water system at Foothill Parkway and Trudy 

Way is 1370’. 

2) Assume fixed grade node in existing Zone 5B water system at Mabey Canyon 

Road and Border is 1370’ since the will be converted to a Zone 5 system. 

3) Assume check valve is installed on 12-inch pipe segment P-8 at node J-8 to allow 

on direction flow from Zone 5 to Zone 5B. 

4) Assumes Zone 4 Reservoir is full at HWL of 1220’. 

5) Fire flow test provided by City.  A demand of 1176 gpm replicated in the model 

for the ADD, MDD, and PHD Scenarios and a demand of 2718 gpm for MDD+ 

Fire flow Scenarios to mimic data from fire flow test. 

6) Assumes Zone 6A Reservoir is full at HWL of 1560’. 

7) Assumes Zone 6A Pump Station is not operating. The Zone 6A lots within the 

project site are served entirely by the storage in Zone 6A Reservoir (Zone 6A 500 

gpm duty pump is set to ‘closed’, the 500 gpm standby pump is set to ‘closed’, 

and 1,500 gpm fire flow pump is set to ‘closed’). 

 

 Scenario 2 

1) Assume fixed grade node in Zone 5 water system at Foothill Parkway and Trudy 

Way is 1370’. 

2) Assume fixed grade node in existing Zone 5B water system at Mabey Canyon 

Road and Border is 1370’ since the will be converted to a Zone 5 system. 

3) Assume check valve is installed on 12-inch pipe segment P-8 at node J-8 to allow 

on direction flow from Zone 5 to Zone 5B. 

4) Assumes Zone 4 Reservoir is full at HWL of 1220’. 

5) Fire flow test provided by City.  A demand of 1176 gpm replicated in the model 

for the ADD, MDD, and PHD Scenarios and a demand of 2718 gpm for MDD+ 

Fire flow Scenarios to mimic data from fire flow test. 

6) Assumes Zone 6A Reservoir is empty at elevation 1530’. 

7) Assumes Zone 6A Pump Station is running.  The Zone 6A lots within project site 

are served entirely by the Zone 6A Pump Station (Zone 6A 500 gpm duty pump is 

set to ‘open’, the 500 gpm standby pump is set to ‘closed’, and 1,500 gpm fire 

flow pump is set to ‘open’ during fire flow conditions). 

 

The demand conditions modeled in Scenarios 1 and 2 are as follows:  

1) Average Day Demand  

2) Maximum Day Demand  

3) Peak Hour Demand  
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4) Maximum Day Demand plus 1,500 gpm fire flow at Node J-85 (Zone 4), Node J-13 

(Zone 5) and Node J-32 (Zone 6A).  (Notes:  Critical fire flow model nodes are 

chosen based on highest elevation and distant from supply source.) 

 

Figure 4-1 presents the Proposed Water Facilities Plan, which illustrates the proposed water 

facility improvements and their relative sizes based on the water system model results.  

 

4.4.1 ZONE 5 (1380’ HWL) 

The Zone 5 system will serve the northern portion of the Skyline Heights project.  Table 4-3 

summarizes the anticipated static pressures within this zone.  To model the Zone 5 system, we 

assumed that all the demands are met from the existing Zone 5 water system.  The computer 

modeling results for the Zone 5 analysis is provided in Appendix F & G.  For all demand 

scenarios, we assumed that the water surface elevation at a point in the water system located at 

the intersection of Trudy Way and Foothill Parkway is 1370 feet.  The results of the computer 

analysis indicate that the recommended piping has been sized to adequately serve the project.  

Residual pressures in excess of 20 psi are obtained during all maximum day demand plus fire 

flow scenarios.  The proposed pipeline velocities are below the 5 fps requirement during the 

Average Day scenario and below 7 fps during Max Day and Peak Hour scenarios.  In addition, 

the velocities in the lines do not exceed 12 fps during a Max Day plus Fire Flow condition. 

 

The major proposed piping in this pressure zone will consist of 12-inch and 8-inch distribution 

lines provided within the development areas.  The computer modeling in Appendix E verifies 

that adequate service can be provided to the project during the demand scenarios considered. 

 

4.4.2 ZONE 6A (1560’ HWL) 

The Zone 6A system will serve the southern portion of the Skyline Heights project.  Table 4-3 

summarizes the anticipated static pressures within this zone.  To model the Zone 6A system, we 

assumed that all the demands are met from the proposed Zone 6A water system.  The computer 

modeling results for the Zone 6A analysis is provided in Appendix F & G.  For all demand 

scenarios, we assumed that the high water level at the Zone 6A reservoir and the Zone 6A 

booster pump station is 1560 feet.  We have also assumed that the zone valve in the proposed 

“B” Street is closed.  The results of the computer analysis indicate that the recommended piping 

has been sized to adequately serve the project.  Residual pressures in excess of 20 psi are 

obtained during all maximum day demand plus fire flow scenarios.  The proposed pipeline 

velocities are below the 5 fps requirement during the Average Day scenario and below 7 fps 

during Max Day and Peak Hour scenarios.  In addition, the velocities in the lines do not exceed 

12 fps during a Max Day plus Fire Flow condition. 

 

An onsite Zone 6A Booster Pump Station is proposed from the Zone 4 water system to the 

proposed intermediate Zone 6A Reservoir and Zone 6A pressure zone service area.  The booster 

pump station site will be located on a pad along “A” Street within the Zone 4 Reservoir site at 

the on the southeastern end of the development, along the westerly extension of Trudy Way from 

existing Tract 31955.  The proposed booster station pad elevation is at approximately 1220 feet. 
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The station should be equipped with three vertical turbine pumps.  Two of the pumps of equal 

size, one duty pump and one standby, sized for pumping maximum day demands.  Each pump 

will have a pumping capacity of 500 gpm, with approximately a 50 horsepower motor.  The third 

pump will be a larger pump for additional fire protection with a capacity of 1,500 gpm, with a 

100 horsepower motor.  The pump station should be designed to operate based on the water level 

in the proposed Zone 6A storage tank.  The total dynamic head (TDH) for these pumps will 

consist of static lift, pipe friction losses, and minor system losses.  The maximum static head is 

364 feet corresponding to minimum and maximum tank levels of approximately 20 percent and 

100 percent of tank capacity, respectively.  The total estimated friction and minor losses is 6 feet 

based on 5735 feet of 12-inch piping.  This results in a Total Dynamic Head of 370 feet.   

 

The major proposed piping in this pressure zone will consist of 12-inch and 8-inch distribution 

lines provided within the development areas.  The computer modeling in Appendix E verifies 

that adequate service can be provided to the project during the demand scenarios considered. 

 

 

TABLE 4-3 

Water Service Zone Static Pressure Summary 

Water Zone ID 

Lot Elevation 
(ft) 

Static Pressure  
100% Tank Level 

(psi) 

Static Pressure 
25% Tank Level 

(psi) 

Min Max Min. Max. Min. Max. 

Skyline Heights  

Zone 5 (1380’ HWL) 1185 1227 66 84 56 74 

Zone 6A (1560’ HWL) 1237 1416 62 140 52 130 

 
Note: The above values have been calculated assuming that the reservoirs are at 25% and 100% tank 
levels. 
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Section 
 

5 
PHASING & CONCLUSIONS 

 
 

This section discusses the anticipated construction phasing of the proposed water infrastructure 

needed to support the Skyline Heights project.  It also identifies and summarizes the water 

infrastructure required. 

 

5.1 PROJECT PHASING 

The Skyline Heights project will be developed in three map phases.  The domestic water 

infrastructure facilities will be constructed in several phases based on the needs of the project 

site.  Two independent source of water will be provided to each lot as required by the City of 

Corona DWP.  Figure 5-1 shows the proposed water improvements for each phase.  As an 

option, the proposed water infrastructure can be re-phased and completed such that the pipe 

segment in “A” Street between “G” Street and “I” Street (approximately 769 linear feet of 8-inch 

line) can be omitted as long as two independent source of water is provided to serve each lot 

within each phase. 

 

5.2 CONCLUSIONS 

The Skyline Heights project will require the following Water Infrastructure to be constructed for 

the build-out condition: 

 

City of Corona Capital Improvements 

 

• Construction of new 16-inch Zone 5 waterline in Foothill Parkway from Trudy Way to 

Sierra Bella Development and 12-inch inter-tie in Mabey Canyon Road to existing Zone 

5B water system (Mabey Canyon Booster System) as part of Foothill Parkway Westerly 

Extension Improvements. 

• Construction of a new 16-inch Zone 4 waterline in Trudy Way from Foothill Parkway to 

proposed Zone 4 Reservoir site within Skyline Heights Development located at the 

southeastern corner of the Skyline Heights project site. 

• Construction of a new 2.5 MG Zone 4 Reservoir and related appurtenances within the 

Skyline Heights project site. 
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Skyline Heights Infrastructure Improvements 

 

PROPOSED Skyline Heights Infrastructure Improvements 

Project 
No. Project Description 

Facility 
Location Zone 

Proposed 
Pipe Size 
(inches) 

Approx. 
Length 
(LF) 

1 Distribution Waterlines Onsite/Offsite 5 8 3,593 

2 Distribution Waterlines Onsite/Offsite 5 12 841 

3 Distribution Waterlines Onsite 6A 8 6,934 

4 Distribution Waterlines Onsite 6A 12 12,394 

5 
Upgrade Ex. Mabey Canyon Booster 
Pump Station to 1340 gpm capacity Onsite 5B - - 

6 
Booster Pump Station (500 gpm 
capacity) Onsite 6A - - 

7 
0.6 MG Water Reservoir (HWL 
1560’) Onsite 6A - - 

8 Zone Valve in “B” Street Onsite 6A/5 - - 

 

These proposed water infrastructure facilities with respect to their proximate locations, 

alignments, and sizes are consistent with the City’s 2005 Water Master Plan and related water 

system studies in the City’s service area.  The proposed Skyline Heights project onsite water 

facilities presented in this report are preliminary estimates of the anticipated water facilities 

necessary to service the project needs.  Detailed water facilities report shall be prepared during 

final design to confirm actual required sizes of pipelines, valving, pumps, and other related 

appurtenances. 
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D 
CITY OF CORONA GENERAL PLAN 

LAND USE AND ZONING MAP 
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E 
ULTIMATE CONDITION  

MODEL DEMANDS AND MAP 



Node No.

Tributary 

Area (ac)

Average Day Demand 

(gpm)

Maximum Day 

Demand (gpm) Peak Hour Demand (gpm)

J-10 1.73 4.25 7.64 10.66

J-11 9.09 22.34 40.22 56.08

J-12 1.85 4.54 8.18 11.40

J-13 3.08 7.57 13.63 19.00

J-14 4.07 10.00 17.99 25.09

J-44 11.22 27.59 49.66 69.25

Total: 31.03 76.29 137.32 191.48

Node No.

Tributary 

Area (ac)

Average Day Demand 

(gpm)

Maximum Day 

Demand (gpm) Peak Hour Demand (gpm)

J-18 4.21 10.35 18.63 25.98

J-19 1.52 3.74 6.73 9.38

J-20 7.41 18.23 32.81 45.75

J-21 6.66 16.38 29.48 41.10

J-22 5.51 13.53 24.36 33.97

J-23 5.84 14.36 25.85 36.04

J-24 12.88 31.66 56.99 79.46

J-26 1.38 3.39 6.11 8.52

J-27 0.93 2.30 4.13 5.76

J-28 3.88 9.53 17.15 23.91

J-29 3.31 8.13 14.63 20.41

J-30 5.86 14.42 25.95 36.19

J-31 2.80 6.88 12.39 17.28

J-32 7.02 17.25 31.06 43.31

J-33 3.36 8.26 14.87 20.73

J-34 2.13 5.24 9.43 13.15

J-35 4.19 10.29 18.53 25.84

J-37 3.79 9.32 16.78 23.41

J-38 4.60 11.31 20.36 28.39

J-39 5.39 13.26 23.86 33.27

J-40 3.11 7.64 13.75 19.17

J-41 9.50 23.35 42.03 58.61

J-42 2.84 6.98 12.56 17.52

J-83 4.91 12.07 21.73 30.30

Total: 113.03 277.86 500.14 697.42

Note:

4)  Fire flow is 1500 gpm for 2 hours at Node J-85 (Zone 4), Node J-13 (Zone 5) and Node J-32 (Zone 6A).

SKYLINE HEIGHTS - ZONE 5 WATER DEMAND SUMMARY

SKYLINE HEIGHTS - ZONE 6A WATER DEMAND SUMMARY

1)  Average Day Demand based on 3,540 gpd/ac for Low Density Residential.

2)  Maximum Day Demand is 1.8xADD.

3)  Peak Hour Demand is 2.51xADD.

R:\12\1344\PRELIM\REPORTS\WAT\Water Node -Demand Calc02-13-13.xlsx
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F 
ULTIMATE CONDITION SCENARIO 1 

ANALYSIS, NODE AND PIPE DIAGRAM 
 



Skyline Heights - Zone 4, Zone 5 and 6A Water System Analysis Calc. Date: 02-10-14

AVERAGE DAY DEMANDS ANALYSIS RESULTS

ZONE 4, ZONE 5 AND 6A WATER SYSTEM ANALYSIS 

(SCENARIO 1:  ZONE 4 TANK FULL, ZONE 6A TANK FULL & ZONE 6A PUMP OFF)

Junction Pressures @ Steady State Analysis

Node
Demand 

(gpm)

Elevation 

(ft)

Hydraulic 

Grade 

(ft)

Pressure 

(psi)

J-1 0.00 1070.60 1370.00 129.73

J-10 4.25 1180.70 1369.97 82.01

J-11 22.34 1187.00 1369.95 79.27

J-12 4.54 1205.40 1369.96 71.30

J-13 7.57 1217.00 1369.96 66.28

J-14 10.00 1206.70 1369.96 70.74

J-15 0.00 1112.80 1370.00 111.44

J-16 0.00 1112.80 1370.00 111.44

J-17 0.00 1158.00 1370.00 91.86

J-18 10.35 1348.80 1559.43 91.27

J-19 3.74 1353.10 1559.43 89.40

J-2 0.00 1070.50 1370.00 129.77

J-20 18.23 1367.40 1559.39 83.19

J-21 16.38 1394.50 1559.38 71.44

J-22 13.53 1384.60 1559.39 75.74

J-23 14.36 1384.70 1559.44 75.72

J-24 31.66 1351.20 1559.39 90.21

J-25 0.00 1368.20 1559.48 82.88

J-26 3.39 1363.00 1559.49 85.14

J-27 2.30 1359.00 1559.51 86.88

J-28 9.53 1371.10 1559.48 81.63

J-29 8.13 1365.50 1559.48 84.05

J-3 0.00 1070.50 1370.00 129.77

J-30 14.42 1371.00 1559.48 81.67

J-31 6.88 1395.30 1559.55 71.17

J-32 17.25 1410.00 1559.60 64.82

J-33 8.26 1402.70 1559.58 67.98

J-34 5.24 1404.90 1559.58 67.02

J-35 10.29 1378.10 1559.52 78.61

J-36 0.00 1349.70 1559.42 90.87

J-37 9.32 1351.80 1559.42 89.96

J-38 11.31 1324.80 1559.40 101.65

J-39 13.26 1357.20 1559.39 87.61

J-4 0.00 1071.65 1370.00 129.27

J-40 7.64 1355.20 1559.39 88.48

J-41 23.35 1363.90 1559.40 84.71

J-42 6.98 1280.10 1559.39 121.02

J-43 0.00 1203.90 1369.98 71.96

J-44 27.59 1222.30 1369.97 63.98

J-45 0.00 1203.90 1559.40 154.04

J-5 0.00 1164.00 1369.98 89.25

J-6 0.00 1152.75 1369.98 94.13

J-7 0.00 1152.96 1369.98 94.04

J-72 0.00 1186.00 1220.00 14.73

J-76 0.00 1186.00 1220.00 14.73

J-77 0.00 1186.00 1559.41 161.80

J-78 0.00 1186.00 1559.41 161.80

J79 0.00 1187.50 1559.41 161.15

J-8 0.00 1117.56 1369.98 109.38

J-80 0.00 1186.00 1559.41 161.80

J-81 0.00 1070.00 1217.63 63.97

J-82 0.00 1230.00 1559.41 142.73

J-83 12.07 1235.00 1559.41 140.57

J-84 0.00 1161.00 1369.98 90.55

J-85 0.00 1082.00 1213.95 57.17

J-87 1176.00 1075.10 1212.40 59.49

J-9 0.00 1,161.00 1,369.98 90.55
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Pipe Pressures @ Steady State Analysis

ID From Node To Node
Length 

(ft)

Diameter 

(in)
Roughness Flow (gpm) Velocity (ft/s)

Headloss 

(ft)

HL/1000 

(ft/kft)
Status

Flow Reversal 

Count

P-1 J-1 R-1 300.81 16 110 -55.70 0.09 0.00 0.00 Open 0

P-10 J-10 J-84 337.21 8 110 -27.78 0.18 0.01 0.03 Open 0

P-11 J-9 J-6 254.31 8 110 -20.92 0.13 0.00 0.02 Open 0

P-12 J-9 J-10 331.30 8 110 20.92 0.13 0.01 0.02 Open 0

P-13 J-10 J-11 779.83 8 110 22.34 0.14 0.02 0.02 Open 0

P-14 J-12 J-10 553.74 8 110 -22.11 0.14 0.01 0.02 Open 0

P-15 J-13 J-12 308.82 8 110 -7.57 0.05 0.00 0.00 Open 0

P-16 J-14 J-12 286.07 8 110 -10.00 0.06 0.00 0.00 Open 0

P-17 J-81 T-4 2064.20 16 110 -1,176.00 1.88 2.37 1.15 Open 0

P-18 J-15 J-3 788.65 8 110 0.46 0.00 0.00 0.00 Open 0

P-19 J-2 J-16 791.22 8 110 0.46 0.00 0.00 0.00 Open 0

P-2 J-2 J-1 27.00 16 110 -55.70 0.09 0.00 0.00 Open 0

P-20 J-15 J-16 5.00 12 110 -0.46 0.00 0.00 0.00 Open 0

P-22 J-17 J-15 529.19 8 110 0.00 0.00 0.00 0.00 Open 0

P-24 J-18 J-82 977.95 12 110 56.48 0.16 0.02 0.02 Open 0

P-25 J-20 J-77 1484.96 12 110 -44.40 0.13 0.02 0.01 Open 0

P-26 J-19 J-18 187.24 8 110 -3.74 0.02 0.00 0.00 Open 0

P-27 J-21 J-20 709.56 8 110 -16.38 0.10 0.01 0.01 Open 0

P-28 J-22 J-20 379.05 12 110 -9.79 0.03 0.00 0.00 Open 0

P-29 J-23 J-18 562.63 12 110 70.57 0.20 0.01 0.03 Open 0

P-3 J-3 J-2 5.00 16 110 -55.23 0.09 0.00 0.00 Open 0

P-30 J-24 J-22 2023.61 12 110 3.74 0.01 0.00 0.00 Open 0

P-31 J-25 J-23 1090.36 12 110 84.93 0.24 0.04 0.04 Open 0

P-32 J-26 J-25 307.47 12 110 88.00 0.25 0.01 0.04 Open 0

P-33 J-27 J-26 233.50 12 110 120.40 0.34 0.02 0.07 Open 0

P-34 J-25 J-28 309.77 8 110 3.07 0.02 0.00 0.00 Open 0

P-35 J-29 J-28 550.04 8 110 6.46 0.04 0.00 0.00 Open 0

P-36 J-29 J-26 303.84 8 110 -29.01 0.19 0.01 0.04 Open 0

P-37 J-30 J-29 552.91 8 110 -14.42 0.09 0.01 0.01 Open 0

P-38 J-27 J-31 599.70 12 110 -122.70 0.35 0.04 0.07 Open 0

P-39 J-31 J-32 375.21 12 110 -172.12 0.49 0.05 0.13 Open 0

P-4 J-4 J-3 394.66 16 110 -55.70 0.09 0.00 0.00 Open 0

P-40 J-32 T-1 1234.21 12 110 -277.87 0.79 0.40 0.32 Open 0

P-41 J-32 J-33 544.77 12 110 88.50 0.25 0.02 0.04 Open 0

P-42 J-33 J-34 265.72 8 110 5.24 0.03 0.00 0.00 Open 0

P-43 J-33 J-35 315.18 8 110 75.00 0.48 0.06 0.21 Open 0

P-44 J-35 J-31 501.36 8 110 -42.54 0.27 0.04 0.07 Open 0

P-45 J-35 J-36 237.98 8 110 107.26 0.68 0.09 0.40 Open 0

P-46 J-36 J-37 381.08 8 110 9.32 0.06 0.00 0.00 Open 0

P-47 J-36 J-38 486.45 12 110 97.94 0.28 0.02 0.05 Open 0

P-48 J-38 J-24 376.04 12 110 56.30 0.16 0.01 0.02 Open 0

P-49 J-24 J-39 651.16 8 110 13.26 0.08 0.01 0.01 Open 0

P-5 J-5 J-4 3141.33 16 110 -55.70 0.09 0.01 0.00 Open 0

P-50 J-40 J-24 473.74 8 110 -7.64 0.05 0.00 0.00 Open 0

P-51 J-41 J-38 627.02 12 110 -30.33 0.09 0.00 0.01 Open 0

P-52 J-42 J-41 242.16 8 110 -6.98 0.04 0.00 0.00 Open 0

P-53 J-41 J-45 478.06 12 110 0.00 0.00 0.00 0.00 Open 0

P-54 J-43 J-5 570.16 12 110 -27.59 0.08 0.00 0.00 Open 0

P-55 J-44 J-43 484.26 8 110 -27.59 0.18 0.02 0.03 Open 0

P-56 J-43 J-45 0.50 12 110 0.00 0.00 0.00 0.00 Closed 0

P-6 J-6 J-5 1049.00 16 110 -28.11 0.04 0.00 0.00 Open 0

P-7 J-6 J-7 11.45 16 110 7.19 0.01 0.00 0.00 Open 0

P-75 J-72 J-76 3.20 12 110 0.00 0.00 0.00 0.00 Open 0

P-76 J-77 J-78 4.07 12 110 -44.40 0.13 0.00 0.00 Open 0

P-77 J-78 J79 3.66 12 110 -44.41 0.13 0.00 0.03 Open 0

P-78 J-78 J-80 3.14 12 110 0.00 0.00 0.00 0.00 Open 0

P-79 J-81 J-85 790.06 12 110 1,176.00 3.34 3.68 4.66 Open 0

P-8 J-7 J-8 424.10 12 110 -20.59 0.06 0.00 0.00 Open 0

P-81 J-82 J79 324.43 12 110 44.41 0.13 0.00 0.01 Open 0

P-82 J-82 J-83 197.73 12 110 12.07 0.03 0.00 0.00 Open 0

P-84 J-84 J-7 258.28 16 110 -27.78 0.04 0.00 0.00 Open 0

P-85 J-85 J-87 330.70 12 110 1,176.00 3.34 1.54 4.66 Open 0

P-86 J-72 T-4 61.13 12 110 0.00 0.00 0.00 0 Open 0

P-9 J-8 R-3 839.84 8 110 -20.59 0.13 0.02 0.02 Open 0
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Pump Results @ Steady State Analysis

ID From Node To Node

Flow 

(gpm)

Head 

Gain (ft) Status Setting

Avail. NPSH 

(ft)

Cavitation 

Index

PMP1-1 J-76 J-80 0.00 0.00 Closed 0 0.00 0

PMP1-2 J-76 J-80 0.00 0.00 Closed 0 0.00 0

PMP1-3 J-76 J-80 0.00 0.00 Closed 0 0.00 0

Tank Results @ Steady State Analysis

ID Flow (gpm)

Elevation 

(ft)

Hydraulic 

Grade 

(ft)

Pressure 

(psi)
% Full (%)

Volume 

(MG) Level (ft)

R-1 -55.70 1,370.00 1,370.00 0.00 100 0 0

R-3 -20.59 1,370.00 1,370.00 0.00 100 0 0

T-1 -277.87 1,530.00 1,560.00 13.00 100 0.6 30

T-4 -1,175.99 1,190.00 1,220.00 13.00 100 2.54 30
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Pipe Pressures @ Steady State Analysis

ID From Node To Node
Length 

(ft)

Diameter 

(in)
Roughness Flow (gpm) Velocity (ft/s)

Headloss 

(ft)

HL/1000 

(ft/kft)
Status

Flow Reversal 

Count

P-1 J-1 R-1 300.81 16 110 -100.26 0.16 0.00 0.01 Open 0

P-10 J-10 J-84 337.21 8 110 -50.01 0.32 0.03 0.10 Open 0

P-11 J-9 J-6 254.31 8 110 -37.65 0.24 0.01 0.06 Open 0

P-12 J-9 J-10 331.30 8 110 37.65 0.24 0.02 0.06 Open 0

P-13 J-10 J-11 779.83 8 110 40.21 0.26 0.05 0.06 Open 0

P-14 J-12 J-10 553.74 8 110 -39.80 0.25 0.04 0.06 Open 0

P-15 J-13 J-12 308.82 8 110 -13.63 0.09 0.00 0.01 Open 0

P-16 J-14 J-12 286.07 8 110 -18.00 0.11 0.00 0.01 Open 0

P-17 J-81 T-4 2064.20 16 110 -1,176.00 1.88 2.37 1.15 Open 0

P-18 J-15 J-3 788.65 8 110 0.90 0.01 0.00 0.00 Open 0

P-19 J-2 J-16 791.22 8 110 0.90 0.01 0.00 0.00 Open 0

P-2 J-2 J-1 27.00 16 110 -100.26 0.16 0.00 0.01 Open 0

P-20 J-15 J-16 5.00 12 110 -0.90 0.00 0.00 0.00 Open 0

P-22 J-17 J-15 529.19 8 110 0.00 0.00 0.00 0.00 Open 0

P-24 J-18 J-82 977.95 12 110 101.66 0.29 0.05 0.05 Open 0

P-25 J-20 J-77 1484.96 12 110 -79.93 0.23 0.05 0.03 Open 0

P-26 J-19 J-18 187.24 8 110 -6.73 0.04 0.00 0.00 Open 0

P-27 J-21 J-20 709.56 8 110 -29.48 0.19 0.03 0.04 Open 0

P-28 J-22 J-20 379.05 12 110 -17.63 0.05 0.00 0.00 Open 0

P-29 J-23 J-18 562.63 12 110 127.02 0.36 0.04 0.08 Open 0

P-3 J-3 J-2 5.00 16 110 -99.36 0.16 0.00 0.02 Open 0

P-30 J-24 J-22 2023.61 12 110 6.72 0.02 0.00 0.00 Open 0

P-31 J-25 J-23 1090.36 12 110 152.87 0.43 0.12 0.11 Open 0

P-32 J-26 J-25 307.47 12 110 158.39 0.45 0.04 0.11 Open 0

P-33 J-27 J-26 233.50 12 110 216.71 0.61 0.05 0.20 Open 0

P-34 J-25 J-28 309.77 8 110 5.52 0.04 0.00 0.00 Open 0

P-35 J-29 J-28 550.04 8 110 11.63 0.07 0.00 0.01 Open 0

P-36 J-29 J-26 303.84 8 110 -52.22 0.33 0.03 0.11 Open 0

P-37 J-30 J-29 552.91 8 110 -25.96 0.17 0.02 0.03 Open 0

P-38 J-27 J-31 599.70 12 110 -220.85 0.63 0.13 0.21 Open 0

P-39 J-31 J-32 375.21 12 110 -309.82 0.88 0.15 0.39 Open 0

P-4 J-4 J-3 394.66 16 110 -100.26 0.16 0.00 0.01 Open 0

P-40 J-32 T-1 1234.21 12 110 -500.17 1.42 1.18 0.96 Open 0

P-41 J-32 J-33 544.77 12 110 159.31 0.45 0.06 0.11 Open 0

P-42 J-33 J-34 265.72 8 110 9.43 0.06 0.00 0.00 Open 0

P-43 J-33 J-35 315.18 8 110 135.01 0.86 0.19 0.61 Open 0

P-44 J-35 J-31 501.36 8 110 -76.58 0.49 0.11 0.21 Open 0

P-45 J-35 J-36 237.98 8 110 193.06 1.23 0.28 1.18 Open 0

P-46 J-36 J-37 381.08 8 110 16.78 0.11 0.00 0.01 Open 0

P-47 J-36 J-38 486.45 12 110 176.29 0.50 0.07 0.14 Open 0

P-48 J-38 J-24 376.04 12 110 101.33 0.29 0.02 0.05 Open 0

P-49 J-24 J-39 651.16 8 110 23.87 0.15 0.02 0.02 Open 0

P-5 J-5 J-4 3141.33 16 110 -100.26 0.16 0.04 0.01 Open 0

P-50 J-40 J-24 473.74 8 110 -13.75 0.09 0.00 0.01 Open 0

P-51 J-41 J-38 627.02 12 110 -54.59 0.15 0.01 0.02 Open 0

P-52 J-42 J-41 242.16 8 110 -12.56 0.08 0.00 0.01 Open 0

P-53 J-41 J-45 478.06 12 110 0.00 0.00 0.00 0.00 Open 0

P-54 J-43 J-5 570.16 12 110 -49.66 0.14 0.01 0.01 Open 0

P-55 J-44 J-43 484.26 8 110 -49.66 0.32 0.05 0.10 Open 0

P-56 J-43 J-45 0.50 12 110 0.00 0.00 0.00 0.00 Closed 0

P-6 J-6 J-5 1049.00 16 110 -50.60 0.08 0.00 0.00 Open 0

P-7 J-6 J-7 11.45 16 110 12.95 0.02 0.00 0.00 Open 0

P-75 J-72 J-76 3.20 12 110 0.00 0.00 0.00 0.00 Open 0

P-76 J-77 J-78 4.07 12 110 -79.93 0.23 0.00 0.03 Open 0

P-77 J-78 J79 3.66 12 110 -79.93 0.23 0.00 0.03 Open 0

P-78 J-78 J-80 3.14 12 110 0.00 0.00 0.00 0.00 Open 0

P-79 J-81 J-85 790.06 12 110 1,176.00 3.34 3.68 4.66 Open 0

P-8 J-7 J-8 424.10 12 110 -37.06 0.11 0.00 0.01 Open 0

P-81 J-82 J79 324.43 12 110 79.93 0.23 0.01 0.03 Open 0

P-82 J-82 J-83 197.73 12 110 21.73 0.06 0.00 0.00 Open 0

P-84 J-84 J-7 258.28 16 110 -50.01 0.08 0.00 0.00 Open 0

P-85 J-85 J-87 330.70 12 110 1,176.00 3.34 1.54 4.66 Open 0

P-86 J-72 T-4 61.13 12 110 0.00 0.00 0.00 0 Open 0

P-9 J-8 R-3 839.84 8 110 -37.06 0.24 0.05 0.06 Open 0



Skyline Heights - Zone 4, Zone 5 and 6A Water System Analysis Calc. Date: 02-10-14

Pump Results @ Steady State Analysis

ID From Node To Node

Flow 

(gpm)

Head 

Gain (ft) Status Setting

Avail. NPSH 

(ft)

Cavitation 

Index

PMP1-1 J-76 J-80 0.00 0.00 Closed 0 0.00 0

PMP1-2 J-76 J-80 0.00 0.00 Closed 0 0.00 0

PMP1-3 J-76 J-80 0.00 0.00 Closed 0 0.00 0

Tank Results @ Steady State Analysis

ID Flow (gpm)

Elevation 

(ft)

Hydraulic 

Grade 

(ft)

Pressure 

(psi)
% Full (%)

Volume 

(MG) Level (ft)

R-1 -100.26 1,370.00 1,370.00 0.00 100 0 0

R-3 -37.06 1,370.00 1,370.00 0.00 100 0 0

T-1 -500.17 1,530.00 1,560.00 13.00 100 0.6 30

T-4 -1,175.99 1,190.00 1,220.00 13.00 100 2.54 30



Skyline Heights - Zone 4, Zone 5 and 6A Water System Analysis Calc. Date: 02-10-14

Pipe Pressures @ Steady State Analysis

ID From Node To Node
Length 

(ft)

Diameter 

(in)
Roughness Flow (gpm) Velocity (ft/s)

Headloss 

(ft)

HL/1000 

(ft/kft)
Status

Flow Reversal 

Count

P-1 J-1 R-1 300.81 16 110 -139.80 0.22 0.01 0.02 Open 0

P-10 J-10 J-84 337.21 8 110 -69.74 0.45 0.06 0.18 Open 0

P-11 J-9 J-6 254.31 8 110 -52.50 0.34 0.03 0.11 Open 0

P-12 J-9 J-10 331.30 8 110 52.50 0.34 0.04 0.11 Open 0

P-13 J-10 J-11 779.83 8 110 56.07 0.36 0.09 0.12 Open 0

P-14 J-12 J-10 553.74 8 110 -55.50 0.35 0.07 0.12 Open 0

P-15 J-13 J-12 308.82 8 110 -19.00 0.12 0.01 0.02 Open 0

P-16 J-14 J-12 286.07 8 110 -25.10 0.16 0.01 0.03 Open 0

P-17 J-81 T-4 2064.20 16 110 -1,176.00 1.88 2.37 1.15 Open 0

P-18 J-15 J-3 788.65 8 110 1.10 0.01 0.00 0.00 Open 0

P-19 J-2 J-16 791.22 8 110 1.11 0.01 0.00 0.00 Open 0

P-2 J-2 J-1 27.00 16 110 -139.80 0.22 0.00 0.02 Open 0

P-20 J-15 J-16 5.00 12 110 -1.11 0.00 0.00 0.00 Open 0

P-22 J-17 J-15 529.19 8 110 0.00 0.00 0.00 0.00 Open 0

P-24 J-18 J-82 977.95 12 110 141.76 0.40 0.09 0.09 Open 0

P-25 J-20 J-77 1484.96 12 110 -111.46 0.32 0.09 0.06 Open 0

P-26 J-19 J-18 187.24 8 110 -9.38 0.06 0.00 0.00 Open 0

P-27 J-21 J-20 709.56 8 110 -41.11 0.26 0.05 0.07 Open 0

P-28 J-22 J-20 379.05 12 110 -24.58 0.07 0.00 0.00 Open 0

P-29 J-23 J-18 562.63 12 110 177.12 0.50 0.08 0.14 Open 0

P-3 J-3 J-2 5.00 16 110 -138.70 0.22 0.00 0.02 Open 0

P-30 J-24 J-22 2023.61 12 110 9.38 0.03 0.00 0.00 Open 0

P-31 J-25 J-23 1090.36 12 110 213.16 0.60 0.22 0.20 Open 0

P-32 J-26 J-25 307.47 12 110 220.87 0.63 0.06 0.21 Open 0

P-33 J-27 J-26 233.50 12 110 302.19 0.86 0.09 0.38 Open 0

P-34 J-25 J-28 309.77 8 110 7.70 0.05 0.00 0.00 Open 0

P-35 J-29 J-28 550.04 8 110 16.22 0.10 0.01 0.01 Open 0

P-36 J-29 J-26 303.84 8 110 -72.82 0.46 0.06 0.19 Open 0

P-37 J-30 J-29 552.91 8 110 -36.19 0.23 0.03 0.05 Open 0

P-38 J-27 J-31 599.70 12 110 -307.97 0.87 0.23 0.39 Open 0

P-39 J-31 J-32 375.21 12 110 -432.02 1.23 0.27 0.73 Open 0

P-4 J-4 J-3 394.66 16 110 -139.80 0.22 0.01 0.02 Open 0

P-40 J-32 T-1 1234.21 12 110 -697.46 1.98 2.19 1.77 Open 0

P-41 J-32 J-33 544.77 12 110 222.14 0.63 0.12 0.21 Open 0

P-42 J-33 J-34 265.72 8 110 13.15 0.08 0.00 0.01 Open 0

P-43 J-33 J-35 315.18 8 110 188.26 1.20 0.36 1.13 Open 0

P-44 J-35 J-31 501.36 8 110 -106.78 0.68 0.20 0.40 Open 0

P-45 J-35 J-36 237.98 8 110 269.21 1.72 0.52 2.19 Open 0

P-46 J-36 J-37 381.08 8 110 23.39 0.15 0.01 0.02 Open 0

P-47 J-36 J-38 486.45 12 110 245.82 0.70 0.12 0.26 Open 0

P-48 J-38 J-24 376.04 12 110 141.30 0.40 0.03 0.09 Open 0

P-49 J-24 J-39 651.16 8 110 33.28 0.21 0.03 0.05 Open 0

P-5 J-5 J-4 3141.33 16 110 -139.80 0.22 0.07 0.02 Open 0

P-50 J-40 J-24 473.74 8 110 -19.18 0.12 0.01 0.02 Open 0

P-51 J-41 J-38 627.02 12 110 -76.13 0.22 0.02 0.03 Open 0

P-52 J-42 J-41 242.16 8 110 -17.52 0.11 0.00 0.01 Open 0

P-53 J-41 J-45 478.06 12 110 0.00 0.00 0.00 0.00 Open 0

P-54 J-43 J-5 570.16 12 110 -69.25 0.20 0.01 0.02 Open 0

P-55 J-44 J-43 484.26 8 110 -69.25 0.44 0.09 0.18 Open 0

P-56 J-43 J-45 0.50 12 110 0.00 0.00 0.00 0.00 Closed 0

P-6 J-6 J-5 1049.00 16 110 -70.55 0.11 0.01 0.01 Open 0

P-7 J-6 J-7 11.45 16 110 18.06 0.03 0.00 0.00 Open 0

P-75 J-72 J-76 3.20 12 110 0.00 0.00 0.00 0.00 Open 0

P-76 J-77 J-78 4.07 12 110 -111.46 0.32 0.00 0.06 Open 0

P-77 J-78 J79 3.66 12 110 -111.46 0.32 0.00 0.07 Open 0

P-78 J-78 J-80 3.14 12 110 0.00 0.00 0.00 0.00 Open 0

P-79 J-81 J-85 790.06 12 110 1,176.00 3.34 3.68 4.66 Open 0

P-8 J-7 J-8 424.10 12 110 -51.68 0.15 0.01 0.01 Open 0

P-81 J-82 J79 324.43 12 110 111.46 0.32 0.02 0.06 Open 0

P-82 J-82 J-83 197.73 12 110 30.30 0.09 0.00 0.01 Open 0

P-84 J-84 J-7 258.28 16 110 -69.74 0.11 0.00 0.01 Open 0

P-85 J-85 J-87 330.70 12 110 1,176.00 3.34 1.54 4.66 Open 0

P-86 J-72 T-4 61.13 12 110 0.00 0.00 0.00 0 Open 0

P-9 J-8 R-3 839.84 8 110 -51.68 0.33 0.09 0.1 Open 0



Skyline Heights - Zone 4, Zone 5 and 6A Water System Analysis Calc. Date: 02-10-14

Pump Results @ Steady State Analysis

ID From Node To Node

Flow 

(gpm)

Head 

Gain (ft) Status Setting

Avail. NPSH 

(ft)

Cavitation 

Index

PMP1-1 J-76 J-80 0.00 0.00 Closed 0 0.00 0

PMP1-2 J-76 J-80 0.00 0.00 Closed 0 0.00 0

PMP1-3 J-76 J-80 0.00 0.00 Closed 0 0.00 0

Tank Results @ Steady State Analysis

ID Flow (gpm)

Elevation 

(ft)

Hydraulic 

Grade 

(ft)

Pressure 

(psi)
% Full (%)

Volume 

(MG) Level (ft)

R-1 -139.80 1,370.00 1,370.00 0.00 100 0 0

R-3 -51.68 1,370.00 1,370.00 0.00 100 0 0

T-1 -697.46 1,530.00 1,560.00 13.00 100 0.6 30

T-4 -1,176.00 1,190.00 1,220.00 13.00 100 2.54 30



Skyline Heights - Zone 4, Zone 5 and 6A Water System Analysis Calc. Date: 02-10-14

MAXIMUM DAY DEMANDS + FIRE ANALYSIS RESULTS

ZONE 4, ZONE 5 AND 6A WATER SYSTEM ANALYSIS 

(SCENARIO 1:  ZONE 4 TANK FULL, ZONE 6A TANK FULL & ZONE 6A PUMP OFF)

Junction Pressures @ Steady State Analysis

Node
Demand 

(gpm)

Elevation 

(ft)

Hydraulic 

Grade 

(ft)

Pressure 

(psi)

J-1 0.00 1070.60 1369.66 129.58

J-10 7.65 1180.70 1357.34 76.54

J-11 40.21 1187.00 1357.29 73.78

J-12 8.17 1205.40 1326.68 52.55

J-13 1513.63 1217.00 1310.12 40.35

J-14 18.00 1206.70 1326.68 51.99

J-15 0.00 1112.80 1369.63 111.28

J-16 0.00 1112.80 1369.63 111.28

J-17 0.00 1158.00 1369.63 91.70

J-18 18.63 1348.80 1544.09 84.62

J-19 6.73 1353.10 1544.09 82.76

J-2 0.00 1070.50 1369.63 129.61

J-20 32.81 1367.40 1543.99 76.52

J-21 29.48 1394.50 1543.96 64.76

J-22 24.35 1384.60 1543.99 69.06

J-23 25.85 1384.70 1544.14 69.08

J-24 56.99 1351.20 1543.99 83.53

J-25 0.00 1368.20 1544.25 76.28

J-26 6.10 1363.00 1544.29 78.55

J-27 4.14 1359.00 1544.34 80.31

J-28 17.15 1371.10 1544.25 75.03

J-29 14.63 1365.50 1544.26 77.46

J-3 0.00 1070.50 1369.62 129.61

J-30 25.96 1371.00 1544.24 75.07

J-31 12.38 1395.30 1544.46 64.63

J-32 1531.05 1410.00 1544.61 58.33

J-33 14.87 1402.70 1544.55 61.46

J-34 9.43 1404.90 1544.55 60.51

J-35 18.52 1378.10 1544.36 72.04

J-36 0.00 1349.70 1544.07 84.22

J-37 16.78 1351.80 1544.07 83.31

J-38 20.36 1324.80 1544.01 94.98

J-39 23.87 1357.20 1543.97 80.93

J-4 0.00 1071.65 1369.17 128.92

J-40 13.75 1355.20 1543.98 81.80

J-41 42.03 1363.90 1544.00 78.04

J-42 12.56 1280.10 1543.99 114.35

J-43 0.00 1203.90 1365.60 70.06

J-44 49.66 1222.30 1365.55 62.07

J-45 0.00 1203.90 1544.00 147.36

J-5 0.00 1164.00 1365.61 87.36

J-6 0.00 1152.75 1364.51 91.76

J-7 0.00 1152.96 1364.51 91.66

J-72 0.00 1186.00 1220.00 14.73

J-76 0.00 1186.00 1220.00 14.73

J-77 0.00 1186.00 1544.04 155.14

J-78 0.00 1186.00 1544.04 155.14

J79 0.00 1187.50 1544.04 154.49

J-8 0.00 1117.56 1364.87 107.16

J-80 0.00 1186.00 1544.04 155.14

J-81 0.00 1070.00 1208.81 60.15

J-82 0.00 1230.00 1544.05 136.08

J-83 21.73 1235.00 1544.05 133.91

J-84 0.00 1161.00 1364.32 88.10

J-85 0.00 1082.00 1191.43 47.42

J-87 2718.00 1075.10 1184.15 47.25

J-9 0.00 1,161.00 1,361.39 86.83

Note:  Fire demand of 1500 gpm at Node J-85 (Zone 4), Node J-13 (Zone 5) and Node J-32 (Zone 6) for residential



Skyline Heights - Zone 4, Zone 5 and 6A Water System Analysis Calc. Date: 02-10-14

Pipe Pressures @ Steady State Analysis

ID From Node To Node
Length 

(ft)

Diameter 

(in)
Roughness Flow (gpm) Velocity (ft/s)

Headloss 

(ft)

HL/1000 

(ft/kft)
Status

Flow Reversal 

Count

P-1 J-1 R-1 300.81 16 110 -1,168.78 1.87 0.34 1.14 Open 0

P-10 J-10 J-84 337.21 8 110 -905.77 5.78 6.99 20.72 Open 0

P-11 J-9 J-6 254.31 8 110 -681.89 4.35 3.11 12.25 Open 0

P-12 J-9 J-10 331.30 8 110 681.89 4.35 4.06 12.25 Open 0

P-13 J-10 J-11 779.83 8 110 40.21 0.26 0.05 0.06 Open 0

P-14 J-12 J-10 553.74 8 110 -1,539.80 9.83 30.66 55.36 Open 0

P-15 J-13 J-12 308.82 8 110 -1,513.63 9.66 16.56 53.63 Open 0

P-16 J-14 J-12 286.07 8 110 -18.00 0.11 0.00 0.01 Open 0

P-17 J-81 T-4 2064.20 16 110 -2,718.00 4.34 11.19 5.42 Open 0

P-18 J-15 J-3 788.65 8 110 8.38 0.05 0.00 0.00 Open 0

P-19 J-2 J-16 791.22 8 110 8.38 0.05 0.00 0.00 Open 0

P-2 J-2 J-1 27.00 16 110 -1,168.78 1.87 0.03 1.13 Open 0

P-20 J-15 J-16 5.00 12 110 -8.38 0.02 0.00 0.00 Open 0

P-22 J-17 J-15 529.19 8 110 0.00 0.00 0.00 0.00 Open 0

P-24 J-18 J-82 977.95 12 110 101.66 0.29 0.05 0.05 Open 0

P-25 J-20 J-77 1484.96 12 110 -79.93 0.23 0.05 0.03 Open 0

P-26 J-19 J-18 187.24 8 110 -6.73 0.04 0.00 0.00 Open 0

P-27 J-21 J-20 709.56 8 110 -29.48 0.19 0.03 0.04 Open 0

P-28 J-22 J-20 379.05 12 110 -17.63 0.05 0.00 0.00 Open 0

P-29 J-23 J-18 562.63 12 110 127.02 0.36 0.04 0.08 Open 0

P-3 J-3 J-2 5.00 16 110 -1,160.40 1.85 0.01 1.12 Open 0

P-30 J-24 J-22 2023.61 12 110 6.72 0.02 0.00 0.00 Open 0

P-31 J-25 J-23 1090.36 12 110 152.87 0.43 0.12 0.11 Open 0

P-32 J-26 J-25 307.47 12 110 158.38 0.45 0.03 0.11 Open 0

P-33 J-27 J-26 233.50 12 110 216.72 0.61 0.05 0.20 Open 0

P-34 J-25 J-28 309.77 8 110 5.51 0.04 0.00 0.00 Open 0

P-35 J-29 J-28 550.04 8 110 11.65 0.07 0.00 0.01 Open 0

P-36 J-29 J-26 303.84 8 110 -52.24 0.33 0.03 0.10 Open 0

P-37 J-30 J-29 552.91 8 110 -25.96 0.17 0.02 0.03 Open 0

P-38 J-27 J-31 599.70 12 110 -220.86 0.63 0.13 0.21 Open 0

P-39 J-31 J-32 375.21 12 110 -309.82 0.88 0.15 0.39 Open 0

P-4 J-4 J-3 394.66 16 110 -1,168.78 1.87 0.45 1.14 Open 0

P-40 J-32 T-1 1234.21 12 110 -2,000.17 5.67 15.39 12.47 Open 0

P-41 J-32 J-33 544.77 12 110 159.31 0.45 0.06 0.11 Open 0

P-42 J-33 J-34 265.72 8 110 9.43 0.06 0.00 0.00 Open 0

P-43 J-33 J-35 315.18 8 110 135.01 0.86 0.19 0.61 Open 0

P-44 J-35 J-31 501.36 8 110 -76.58 0.49 0.11 0.21 Open 0

P-45 J-35 J-36 237.98 8 110 193.06 1.23 0.28 1.18 Open 0

P-46 J-36 J-37 381.08 8 110 16.78 0.11 0.00 0.01 Open 0

P-47 J-36 J-38 486.45 12 110 176.29 0.50 0.07 0.14 Open 0

P-48 J-38 J-24 376.04 12 110 101.33 0.29 0.02 0.05 Open 0

P-49 J-24 J-39 651.16 8 110 23.87 0.15 0.02 0.02 Open 0

P-5 J-5 J-4 3141.33 16 110 -1,168.78 1.87 3.57 1.14 Open 0

P-50 J-40 J-24 473.74 8 110 -13.75 0.09 0.00 0.01 Open 0

P-51 J-41 J-38 627.02 12 110 -54.59 0.15 0.01 0.02 Open 0

P-52 J-42 J-41 242.16 8 110 -12.56 0.08 0.00 0.01 Open 0

P-53 J-41 J-45 478.06 12 110 0.00 0.00 0.00 0.00 Open 0

P-54 J-43 J-5 570.16 12 110 -49.66 0.14 0.01 0.01 Open 0

P-55 J-44 J-43 484.26 8 110 -49.66 0.32 0.05 0.10 Open 0

P-56 J-43 J-45 0.50 12 110 0.00 0.00 0.00 0.00 Closed 0

P-6 J-6 J-5 1049.00 16 110 -1,119.12 1.79 1.10 1.05 Open 0

P-7 J-6 J-7 11.45 16 110 437.22 0.70 0.00 0.18 Open 0

P-75 J-72 J-76 3.20 12 110 0.00 0.00 0.00 0.00 Open 0

P-76 J-77 J-78 4.07 12 110 -79.93 0.23 0.00 0.03 Open 0

P-77 J-78 J79 3.66 12 110 -79.93 0.23 0.00 0.03 Open 0

P-78 J-78 J-80 3.14 12 110 0.00 0.00 0.00 0.00 Open 0

P-79 J-81 J-85 790.06 12 110 2,718.00 7.71 17.38 22.00 Open 0

P-8 J-7 J-8 424.10 12 110 -468.54 1.33 0.36 0.85 Open 0

P-81 J-82 J79 324.43 12 110 79.93 0.23 0.01 0.03 Open 0

P-82 J-82 J-83 197.73 12 110 21.73 0.06 0.00 0.00 Open 0

P-84 J-84 J-7 258.28 16 110 -905.77 1.45 0.18 0.71 Open 0

P-85 J-85 J-87 330.70 12 110 2,718.00 7.71 7.28 22.00 Open 0

P-86 J-72 T-4 61.13 12 110 0.00 0.00 0.00 0 Open 0

P-9 J-8 R-3 839.84 8 110 -468.54 2.99 5.13 6.11 Open 0



Skyline Heights - Zone 4, Zone 5 and 6A Water System Analysis Calc. Date: 02-10-14

PEAK HOUR DEMANDS ANALYSIS RESULTS

ZONE 4, ZONE 5 AND 6A WATER SYSTEM ANALYSIS 

(SCENARIO 1:  ZONE 4 TANK FULL, ZONE 6A TANK FULL & ZONE 6A PUMP OFF)

Junction Pressures @ Steady State Analysis

Node
Demand 

(gpm)

Elevation 

(ft)

Hydraulic 

Grade 

(ft)

Pressure 

(psi)

J-1 0.00 1070.60 1369.99 129.73

J-10 10.67 1180.70 1369.85 81.96

J-11 56.07 1187.00 1369.75 79.19

J-12 11.40 1205.40 1369.78 71.23

J-13 19.00 1217.00 1369.78 66.20

J-14 25.10 1206.70 1369.77 70.66

J-15 0.00 1112.80 1369.99 111.44

J-16 0.00 1112.80 1369.99 111.44

J-17 0.00 1158.00 1369.99 91.86

J-18 25.98 1348.80 1556.86 90.15

J-19 9.38 1353.10 1556.86 88.29

J-2 0.00 1070.50 1369.99 129.77

J-20 45.76 1367.40 1556.66 82.01

J-21 41.11 1394.50 1556.61 70.24

J-22 33.96 1384.60 1556.66 74.55

J-23 36.04 1384.70 1556.94 74.63

J-24 79.47 1351.20 1556.66 89.03

J-25 0.00 1368.20 1557.15 81.87

J-26 8.51 1363.00 1557.22 84.15

J-27 5.77 1359.00 1557.31 85.93

J-28 23.92 1371.10 1557.15 80.62

J-29 20.41 1365.50 1557.16 83.05

J-3 0.00 1070.50 1369.99 129.77

J-30 36.19 1371.00 1557.13 80.65

J-31 17.27 1395.30 1557.54 70.30

J-32 43.30 1410.00 1557.81 64.05

J-33 20.73 1402.70 1557.70 67.16

J-34 13.15 1404.90 1557.69 66.21

J-35 25.83 1378.10 1557.34 77.67

J-36 0.00 1349.70 1556.82 89.74

J-37 23.39 1351.80 1556.81 88.83

J-38 28.39 1324.80 1556.69 100.48

J-39 33.28 1357.20 1556.63 86.41

J-4 0.00 1071.65 1369.98 129.27

J-40 19.18 1355.20 1556.65 87.29

J-41 58.61 1363.90 1556.68 83.53

J-42 17.52 1280.10 1556.67 119.84

J-43 0.00 1203.90 1369.90 71.93

J-44 69.25 1222.30 1369.81 63.92

J-45 0.00 1203.90 1556.68 152.86

J-5 0.00 1164.00 1369.91 89.22

J-6 0.00 1152.75 1369.91 94.09

J-7 0.00 1152.96 1369.91 94.00

J-72 0.00 1186.00 1220.00 14.73

J-76 0.00 1186.00 1220.00 14.73

J-77 0.00 1186.00 1556.75 160.65

J-78 0.00 1186.00 1556.75 160.65

J79 0.00 1187.50 1556.75 160.00

J-8 0.00 1117.56 1369.91 109.34

J-80 0.00 1186.00 1556.75 160.65

J-81 0.00 1070.00 1217.63 63.97

J-82 0.00 1230.00 1556.77 141.59

J-83 30.30 1235.00 1556.77 139.42

J-84 0.00 1161.00 1369.91 90.52

J-85 0.00 1082.00 1213.95 57.17

J-87 1176.00 1075.10 1212.40 59.49

J-9 0.00 1,161.00 1,369.88 90.51



Skyline Heights - Zone 4, Zone 5 and 6A Water System Analysis Calc. Date: 02-10-14

Pump Results @ Steady State Analysis

ID From Node To Node

Flow 

(gpm)

Head 

Gain (ft) Status Setting

Avail. NPSH 

(ft)

Cavitation 

Index

PMP1-1 J-76 J-80 0.00 0.00 Closed 0 0.00 0

PMP1-2 J-76 J-80 0.00 0.00 Closed 0 0.00 0

PMP1-3 J-76 J-80 0.00 0.00 Closed 0 0.00 0

Tank Results @ Steady State Analysis

ID Flow (gpm)

Elevation 

(ft)

Hydraulic 

Grade 

(ft)

Pressure 

(psi)
% Full (%)

Volume 

(MG) Level (ft)

R-1 -1,168.78 1,370.00 1,370.00 0.00 100 0 0

R-3 -468.54 1,370.00 1,370.00 0.00 100 0 0

T-1 -2,000.17 1,530.00 1,560.00 13.00 100 0.6 30

T-4 -2,717.99 1,190.00 1,220.00 13.00 100 2.54 30
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Skyline Heights - Zone 4, Zone 5 and 6A Water System Analysis Calc. Date: 02-10-14

AVERAGE DAY DEMANDS ANALYSIS RESULTS

ZONE 4, ZONE 5 AND 6A WATER SYSTEM ANALYSIS 

(SCENARIO 2:  ZONE 4 TANK FULL, ZONE 6A TANK EMPTY & ZONE 6A PUMP ON)

Junction Pressures @ Steady State Analysis

Node
Demand 

(gpm)

Elevation 

(ft)

Hydraulic 

Grade 

(ft)

Pressure 

(psi)

J-1 0.00 1070.60 1370.00 129.73

J-10 4.25 1180.70 1369.97 82.01

J-11 22.34 1187.00 1369.95 79.27

J-12 4.54 1205.40 1369.96 71.30

J-13 7.57 1217.00 1369.96 66.28

J-14 10.00 1206.70 1369.96 70.74

J-15 0.00 1112.80 1370.00 111.44

J-16 0.00 1112.80 1370.00 111.44

J-17 0.00 1158.00 1370.00 91.86

J-18 10.35 1348.80 1531.49 79.16

J-19 3.74 1353.10 1531.49 77.29

J-2 0.00 1070.50 1370.00 129.77

J-20 18.23 1367.40 1531.50 71.10

J-21 16.38 1394.50 1531.49 59.36

J-22 13.53 1384.60 1531.40 63.61

J-23 14.36 1384.70 1531.28 63.52

J-24 31.66 1351.20 1530.91 77.87

J-25 0.00 1368.20 1530.93 70.51

J-26 3.39 1363.00 1530.86 72.73

J-27 2.30 1359.00 1530.80 74.44

J-28 9.53 1371.10 1530.90 69.24

J-29 8.13 1365.50 1530.86 71.65

J-3 0.00 1070.50 1370.00 129.77

J-30 14.42 1371.00 1530.86 69.27

J-31 6.88 1395.30 1530.65 58.65

J-32 17.25 1410.00 1530.54 52.23

J-33 8.26 1402.70 1530.56 55.40

J-34 5.24 1404.90 1530.56 54.45

J-35 10.29 1378.10 1530.67 66.11

J-36 0.00 1349.70 1530.81 78.47

J-37 9.32 1351.80 1530.81 77.56

J-38 11.31 1324.80 1530.85 89.28

J-39 13.26 1357.20 1530.91 75.27

J-4 0.00 1071.65 1370.00 129.27

J-40 7.64 1355.20 1530.91 76.14

J-41 23.35 1363.90 1530.85 72.34

J-42 6.98 1280.10 1530.85 108.65

J-43 0.00 1203.90 1369.98 71.96

J-44 27.59 1222.30 1369.97 63.98

J-45 0.00 1203.90 1530.85 141.67

J-5 0.00 1164.00 1369.98 89.25

J-6 0.00 1152.75 1369.98 94.13

J-7 0.00 1152.96 1369.98 94.04

J-72 0.00 1186.00 1219.92 14.70

J-76 0.00 1186.00 1219.91 14.69

J-77 0.00 1186.00 1532.00 149.92

J-78 0.00 1186.00 1532.01 149.92

J79 0.00 1187.50 1532.00 149.27

J-8 0.00 1117.56 1369.98 109.38

J-80 0.00 1186.00 1532.01 149.93

J-81 0.00 1070.00 1217.63 63.97

J-82 0.00 1230.00 1531.87 130.80

J-83 12.07 1235.00 1531.87 128.63

J-84 0.00 1161.00 1369.98 90.55

J-85 0.00 1082.00 1213.95 57.17

J-87 1176.00 1075.10 1212.40 59.49

J-9 0.00 1,161.00 1,369.98 90.55



Skyline Heights - Zone 4, Zone 5 and 6A Water System Analysis Calc. Date: 02-10-14

Pipe Pressures @ Steady State Analysis

ID From Node To Node
Length 

(ft)

Diameter 

(in)
Roughness Flow (gpm) Velocity (ft/s)

Headloss 

(ft)

HL/1000 

(ft/kft)
Status

Flow Reversal 

Count

P-1 J-1 R-1 300.81 16 110 -55.70 0.09 0.00 0.00 Open 0

P-10 J-10 J-84 337.21 8 110 -27.78 0.18 0.01 0.03 Open 0

P-11 J-9 J-6 254.31 8 110 -20.92 0.13 0.00 0.02 Open 0

P-12 J-9 J-10 331.30 8 110 20.92 0.13 0.01 0.02 Open 0

P-13 J-10 J-11 779.83 8 110 22.34 0.14 0.02 0.02 Open 0

P-14 J-12 J-10 553.74 8 110 -22.11 0.14 0.01 0.02 Open 0

P-15 J-13 J-12 308.82 8 110 -7.57 0.05 0.00 0.00 Open 0

P-16 J-14 J-12 286.07 8 110 -10.00 0.06 0.00 0.00 Open 0

P-17 J-81 T-4 2064.20 16 110 -1,176.00 1.88 2.37 1.15 Open 0

P-18 J-15 J-3 788.65 8 110 0.45 0.00 0.00 0.00 Open 0

P-19 J-2 J-16 791.22 8 110 0.45 0.00 0.00 0.00 Open 0

P-2 J-2 J-1 27.00 16 110 -55.70 0.09 0.00 0.00 Open 0

P-20 J-15 J-16 5.00 12 110 -0.45 0.00 0.00 0.00 Open 0

P-22 J-17 J-15 529.19 8 110 0.00 0.00 0.00 0.00 Open 0

P-24 J-18 J-82 977.95 12 110 -308.30 0.87 0.38 0.39 Open 0

P-25 J-20 J-77 1484.96 12 110 -285.73 0.81 0.50 0.34 Open 0

P-26 J-19 J-18 187.24 8 110 -3.74 0.02 0.00 0.00 Open 0

P-27 J-21 J-20 709.56 8 110 -16.38 0.10 0.01 0.01 Open 0

P-28 J-22 J-20 379.05 12 110 -251.12 0.71 0.10 0.27 Open 0

P-29 J-23 J-18 562.63 12 110 -294.21 0.83 0.20 0.36 Open 0

P-3 J-3 J-2 5.00 16 110 -55.25 0.09 0.00 0.00 Open 0

P-30 J-24 J-22 2023.61 12 110 -237.59 0.67 0.49 0.24 Open 0

P-31 J-25 J-23 1090.36 12 110 -279.85 0.79 0.36 0.33 Open 0

P-32 J-26 J-25 307.47 12 110 -230.05 0.65 0.07 0.23 Open 0

P-33 J-27 J-26 233.50 12 110 -244.38 0.69 0.06 0.25 Open 0

P-34 J-25 J-28 309.77 8 110 49.80 0.32 0.03 0.10 Open 0

P-35 J-29 J-28 550.04 8 110 -40.27 0.26 0.04 0.06 Open 0

P-36 J-29 J-26 303.84 8 110 17.72 0.11 0.00 0.01 Open 0

P-37 J-30 J-29 552.91 8 110 -14.42 0.09 0.01 0.01 Open 0

P-38 J-27 J-31 599.70 12 110 242.08 0.69 0.15 0.25 Open 0

P-39 J-31 J-32 375.21 12 110 261.86 0.74 0.11 0.29 Open 0

P-4 J-4 J-3 394.66 16 110 -55.70 0.09 0.00 0.00 Open 0

P-40 J-32 T-1 1234.21 12 110 328.23 0.93 0.54 0.44 Open 0

P-41 J-32 J-33 544.77 12 110 -83.63 0.24 0.02 0.03 Open 0

P-42 J-33 J-34 265.72 8 110 5.24 0.03 0.00 0.00 Open 0

P-43 J-33 J-35 315.18 8 110 -97.13 0.62 0.10 0.33 Open 0

P-44 J-35 J-31 501.36 8 110 26.65 0.17 0.02 0.03 Open 0

P-45 J-35 J-36 237.98 8 110 -134.07 0.86 0.14 0.60 Open 0

P-46 J-36 J-37 381.08 8 110 9.32 0.06 0.00 0.00 Open 0

P-47 J-36 J-38 486.45 12 110 -143.39 0.41 0.05 0.09 Open 0

P-48 J-38 J-24 376.04 12 110 -185.03 0.52 0.06 0.15 Open 0

P-49 J-24 J-39 651.16 8 110 13.26 0.08 0.01 0.01 Open 0

P-5 J-5 J-4 3141.33 16 110 -55.70 0.09 0.01 0.00 Open 0

P-50 J-40 J-24 473.74 8 110 -7.64 0.05 0.00 0.00 Open 0

P-51 J-41 J-38 627.02 12 110 -30.33 0.09 0.00 0.01 Open 0

P-52 J-42 J-41 242.16 8 110 -6.98 0.04 0.00 0.00 Open 0

P-53 J-41 J-45 478.06 12 110 0.00 0.00 0.00 0.00 Open 0

P-54 J-43 J-5 570.16 12 110 -27.59 0.08 0.00 0.00 Open 0

P-55 J-44 J-43 484.26 8 110 -27.59 0.18 0.02 0.03 Open 0

P-56 J-43 J-45 0.50 12 110 0.00 0.00 0.00 0.00 Closed 0

P-6 J-6 J-5 1049.00 16 110 -28.11 0.04 0.00 0.00 Open 0

P-7 J-6 J-7 11.45 16 110 7.19 0.01 0.00 0.00 Open 0

P-75 J-72 J-76 3.20 12 110 606.11 1.72 0.00 1.37 Open 0

P-76 J-77 J-78 4.07 12 110 -285.73 0.81 0.00 0.36 Open 0

P-77 J-78 J79 3.66 12 110 320.37 0.91 0.00 0.43 Open 0

P-78 J-78 J-80 3.14 12 110 -606.11 1.72 0.00 1.36 Open 0

P-79 J-81 J-85 790.06 12 110 1,176.00 3.34 3.68 4.66 Open 0

P-8 J-7 J-8 424.10 12 110 -20.59 0.06 0.00 0.00 Open 0

P-81 J-82 J79 324.43 12 110 -320.37 0.91 0.14 0.42 Open 0

P-82 J-82 J-83 197.73 12 110 12.07 0.03 0.00 0.00 Open 0

P-84 J-84 J-7 258.28 16 110 -27.78 0.04 0.00 0.00 Open 0

P-85 J-85 J-87 330.70 12 110 1,176.00 3.34 1.54 4.66 Open 0

P-86 J-72 T-4 61.13 12 110 -606.11 1.72 0.08 1.37 Open 0

P-9 J-8 R-3 839.84 8 110 -20.59 0.13 0.02 0.02 Open 0



Skyline Heights - Zone 4, Zone 5 and 6A Water System Analysis Calc. Date: 02-10-14

Pump Results @ Steady State Analysis

ID From Node To Node

Flow 

(gpm)

Head 

Gain (ft) Status Setting

Avail. NPSH 

(ft)

Cavitation 

Index

PMP1-1 J-76 J-80 606.11 312.10 Open 1 67.00 0

PMP1-2 J-76 J-80 0.00 0.00 Closed 0 0.00 0

PMP1-3 J-76 J-80 0.00 0.00 Closed 0 0.00 0

Tank Results @ Steady State Analysis

ID Flow (gpm)

Elevation 

(ft)

Hydraulic 

Grade 

(ft)

Pressure 

(psi)
% Full (%)

Volume 

(MG) Level (ft)

R-1 -55.70 1,370.00 1,370.00 0.00 100 0 0

R-3 -20.59 1,370.00 1,370.00 0.00 100 0 0

T-1 328.23 1,530.00 1,530.00 0.00 0 0 0

T-4 -1,782.11 1,190.00 1,220.00 13.00 100 2.54 30





Skyline Heights - Zone 4, Zone 5 and 6A Water System Analysis Calc. Date: 02-10-14

Pipe Pressures @ Steady State Analysis

ID From Node To Node
Length 

(ft)

Diameter 

(in)
Roughness Flow (gpm) Velocity (ft/s)

Headloss 

(ft)

HL/1000 

(ft/kft)
Status

Flow Reversal 

Count

P-1 J-1 R-1 300.81 16 110 -100.26 0.16 0.00 0.01 Open 0

P-10 J-10 J-84 337.21 8 110 -50.01 0.32 0.03 0.10 Open 0

P-11 J-9 J-6 254.31 8 110 -37.65 0.24 0.01 0.06 Open 0

P-12 J-9 J-10 331.30 8 110 37.65 0.24 0.02 0.06 Open 0

P-13 J-10 J-11 779.83 8 110 40.21 0.26 0.05 0.06 Open 0

P-14 J-12 J-10 553.74 8 110 -39.80 0.25 0.04 0.06 Open 0

P-15 J-13 J-12 308.82 8 110 -13.63 0.09 0.00 0.01 Open 0

P-16 J-14 J-12 286.07 8 110 -18.00 0.11 0.00 0.01 Open 0

P-17 J-81 T-4 2064.20 16 110 -1,176.00 1.88 2.37 1.15 Open 0

P-18 J-15 J-3 788.65 8 110 0.73 0.00 0.00 0.00 Open 0

P-19 J-2 J-16 791.22 8 110 0.73 0.00 0.00 0.00 Open 0

P-2 J-2 J-1 27.00 16 110 -100.26 0.16 0.00 0.01 Open 0

P-20 J-15 J-16 5.00 12 110 -0.73 0.00 0.00 0.00 Open 0

P-22 J-17 J-15 529.19 8 110 0.00 0.00 0.00 0.00 Open 0

P-24 J-18 J-82 977.95 12 110 -288.04 0.82 0.34 0.34 Open 0

P-25 J-20 J-77 1484.96 12 110 -297.77 0.84 0.54 0.37 Open 0

P-26 J-19 J-18 187.24 8 110 -6.73 0.04 0.00 0.00 Open 0

P-27 J-21 J-20 709.56 8 110 -29.48 0.19 0.03 0.04 Open 0

P-28 J-22 J-20 379.05 12 110 -235.47 0.67 0.09 0.24 Open 0

P-29 J-23 J-18 562.63 12 110 -262.68 0.75 0.16 0.29 Open 0

P-3 J-3 J-2 5.00 16 110 -99.53 0.16 0.00 0.02 Open 0

P-30 J-24 J-22 2023.61 12 110 -211.12 0.60 0.39 0.19 Open 0

P-31 J-25 J-23 1090.36 12 110 -236.83 0.67 0.26 0.24 Open 0

P-32 J-26 J-25 307.47 12 110 -188.75 0.54 0.05 0.16 Open 0

P-33 J-27 J-26 233.50 12 110 -172.99 0.49 0.03 0.13 Open 0

P-34 J-25 J-28 309.77 8 110 48.08 0.31 0.03 0.09 Open 0

P-35 J-29 J-28 550.04 8 110 -30.92 0.20 0.02 0.04 Open 0

P-36 J-29 J-26 303.84 8 110 -9.67 0.06 0.00 0.00 Open 0

P-37 J-30 J-29 552.91 8 110 -25.96 0.17 0.02 0.03 Open 0

P-38 J-27 J-31 599.70 12 110 168.85 0.48 0.08 0.13 Open 0

P-39 J-31 J-32 375.21 12 110 129.80 0.37 0.03 0.08 Open 0

P-4 J-4 J-3 394.66 16 110 -100.26 0.16 0.00 0.01 Open 0

P-40 J-32 T-1 1234.21 12 110 107.37 0.30 0.07 0.06 Open 0

P-41 J-32 J-33 544.77 12 110 -8.62 0.02 0.00 0.00 Open 0

P-42 J-33 J-34 265.72 8 110 9.43 0.06 0.00 0.00 Open 0

P-43 J-33 J-35 315.18 8 110 -32.92 0.21 0.01 0.04 Open 0

P-44 J-35 J-31 501.36 8 110 -26.66 0.17 0.02 0.03 Open 0

P-45 J-35 J-36 237.98 8 110 -24.78 0.16 0.01 0.03 Open 0

P-46 J-36 J-37 381.08 8 110 16.78 0.11 0.00 0.01 Open 0

P-47 J-36 J-38 486.45 12 110 -41.56 0.12 0.00 0.01 Open 0

P-48 J-38 J-24 376.04 12 110 -116.51 0.33 0.02 0.06 Open 0

P-49 J-24 J-39 651.16 8 110 23.87 0.15 0.02 0.02 Open 0

P-5 J-5 J-4 3141.33 16 110 -100.26 0.16 0.04 0.01 Open 0

P-50 J-40 J-24 473.74 8 110 -13.75 0.09 0.00 0.01 Open 0

P-51 J-41 J-38 627.02 12 110 -54.59 0.15 0.01 0.02 Open 0

P-52 J-42 J-41 242.16 8 110 -12.56 0.08 0.00 0.01 Open 0

P-53 J-41 J-45 478.06 12 110 0.00 0.00 0.00 0.00 Open 0

P-54 J-43 J-5 570.16 12 110 -49.66 0.14 0.01 0.01 Open 0

P-55 J-44 J-43 484.26 8 110 -49.66 0.32 0.05 0.10 Open 0

P-56 J-43 J-45 0.50 12 110 0.00 0.00 0.00 0.00 Closed 0

P-6 J-6 J-5 1049.00 16 110 -50.60 0.08 0.00 0.00 Open 0

P-7 J-6 J-7 11.45 16 110 12.95 0.02 0.00 0.00 Open 0

P-75 J-72 J-76 3.20 12 110 607.54 1.72 0.00 1.37 Open 0

P-76 J-77 J-78 4.07 12 110 -297.77 0.84 0.00 0.39 Open 0

P-77 J-78 J79 3.66 12 110 309.77 0.88 0.00 0.40 Open 0

P-78 J-78 J-80 3.14 12 110 -607.54 1.72 0.00 1.36 Open 0

P-79 J-81 J-85 790.06 12 110 1,176.00 3.34 3.68 4.66 Open 0

P-8 J-7 J-8 424.10 12 110 -37.06 0.11 0.00 0.01 Open 0

P-81 J-82 J79 324.43 12 110 -309.77 0.88 0.13 0.39 Open 0

P-82 J-82 J-83 197.73 12 110 21.73 0.06 0.00 0.00 Open 0

P-84 J-84 J-7 258.28 16 110 -50.01 0.08 0.00 0.00 Open 0

P-85 J-85 J-87 330.70 12 110 1,176.00 3.34 1.54 4.66 Open 0

P-86 J-72 T-4 61.13 12 110 -607.54 1.72 0.08 1.37 Open 0

P-9 J-8 R-3 839.84 8 110 -37.06 0.24 0.05 0.06 Open 0



Skyline Heights - Zone 4, Zone 5 and 6A Water System Analysis Calc. Date: 02-10-14

Pump Results @ Steady State Analysis

ID From Node To Node

Flow 

(gpm)

Head 

Gain (ft) Status Setting

Avail. NPSH 

(ft)

Cavitation 

Index

PMP1-1 J-76 J-80 607.55 311.24 Open 1 67.00 0

PMP1-2 J-76 J-80 0.00 0.00 Closed 0 0.00 0

PMP1-3 J-76 J-80 0.00 0.00 Closed 0 0.00 0

Tank Results @ Steady State Analysis

ID Flow (gpm)

Elevation 

(ft)

Hydraulic 

Grade 

(ft)

Pressure 

(psi)
% Full (%)

Volume 

(MG) Level (ft)

R-1 -100.26 1,370.00 1,370.00 0.00 100 0 0

R-3 -37.06 1,370.00 1,370.00 0.00 100 0 0

T-1 107.37 1,530.00 1,530.00 0.00 0 0 0

T-4 -1,783.54 1,190.00 1,220.00 13.00 100 2.54 30



Skyline Heights - Zone 4, Zone 5 and 6A Water System Analysis Calc. Date: 02-10-14

PEAK HOUR DEMANDS ANALYSIS RESULTS

ZONE 4, ZONE 5 AND 6A WATER SYSTEM ANALYSIS 

(SCENARIO 2:  ZONE 4 TANK FULL, ZONE 6A TANK EMPTY & ZONE 6A PUMP ON)

Junction Pressures @ Steady State Analysis

Node
Demand 

(gpm)

Elevation 

(ft)

Hydraulic 

Grade 

(ft)

Pressure 

(psi)

J-1 0.00 1070.60 1369.99 129.73

J-10 10.67 1180.70 1369.85 81.96

J-11 56.07 1187.00 1369.75 79.19

J-12 11.40 1205.40 1369.78 71.23

J-13 19.00 1217.00 1369.78 66.20

J-14 25.10 1206.70 1369.77 70.66

J-15 0.00 1112.80 1369.99 111.44

J-16 0.00 1112.80 1369.99 111.44

J-17 0.00 1158.00 1369.99 91.86

J-18 25.98 1348.80 1472.65 53.66

J-19 9.38 1353.10 1472.65 51.80

J-2 0.00 1070.50 1369.99 129.77

J-20 45.76 1367.40 1472.52 45.55

J-21 41.11 1394.50 1472.48 33.79

J-22 33.96 1384.60 1472.42 38.05

J-23 36.04 1384.70 1472.46 38.03

J-24 79.47 1351.20 1471.98 52.34

J-25 0.00 1368.20 1472.16 45.05

J-26 8.51 1363.00 1472.11 47.28

J-27 5.77 1359.00 1472.08 49.00

J-28 23.92 1371.10 1472.13 43.78

J-29 20.41 1365.50 1472.10 46.19

J-3 0.00 1070.50 1369.99 129.77

J-30 36.19 1371.00 1472.07 43.80

J-31 17.27 1395.30 1472.02 33.24

J-32 43.30 1410.00 1472.00 26.86

J-33 20.73 1402.70 1471.99 30.02

J-34 13.15 1404.90 1471.99 29.07

J-35 25.83 1378.10 1471.98 40.68

J-36 0.00 1349.70 1471.97 52.98

J-37 23.39 1351.80 1471.96 52.07

J-38 28.39 1324.80 1471.97 63.77

J-39 33.28 1357.20 1471.95 49.72

J-4 0.00 1071.65 1369.98 129.27

J-40 19.18 1355.20 1471.98 50.60

J-41 58.61 1363.90 1471.95 46.82

J-42 17.52 1280.10 1471.95 83.13

J-43 0.00 1203.90 1369.90 71.93

J-44 69.25 1222.30 1369.81 63.92

J-45 0.00 1203.90 1471.95 116.15

J-5 0.00 1164.00 1369.91 89.22

J-6 0.00 1152.75 1369.91 94.09

J-7 0.00 1152.96 1369.91 94.00

J-72 0.00 1186.00 1219.89 14.69

J-76 0.00 1186.00 1219.89 14.68

J-77 0.00 1186.00 1473.23 124.46

J-78 0.00 1186.00 1473.23 124.46

J79 0.00 1187.50 1473.23 123.81

J-8 0.00 1117.56 1369.91 109.34

J-80 0.00 1186.00 1473.24 124.46

J-81 0.00 1070.00 1217.63 63.97

J-82 0.00 1230.00 1473.07 105.32

J-83 30.30 1235.00 1473.07 103.15

J-84 0.00 1161.00 1369.91 90.52

J-85 0.00 1082.00 1213.95 57.17

J-87 1176.00 1075.10 1212.40 59.49

J-9 0.00 1,161.00 1,369.88 90.51



Skyline Heights - Zone 4, Zone 5 and 6A Water System Analysis Calc. Date: 02-10-14

Pipe Pressures @ Steady State Analysis

ID From Node To Node
Length 

(ft)

Diameter 

(in)
Roughness Flow (gpm) Velocity (ft/s)

Headloss 

(ft)

HL/1000 

(ft/kft)
Status

Flow Reversal 

Count

P-1 J-1 R-1 300.81 16 110 -139.80 0.22 0.01 0.02 Open 0

P-10 J-10 J-84 337.21 8 110 -69.74 0.45 0.06 0.18 Open 0

P-11 J-9 J-6 254.31 8 110 -52.50 0.34 0.03 0.11 Open 0

P-12 J-9 J-10 331.30 8 110 52.50 0.34 0.04 0.11 Open 0

P-13 J-10 J-11 779.83 8 110 56.07 0.36 0.09 0.12 Open 0

P-14 J-12 J-10 553.74 8 110 -55.50 0.35 0.07 0.12 Open 0

P-15 J-13 J-12 308.82 8 110 -19.00 0.12 0.01 0.02 Open 0

P-16 J-14 J-12 286.07 8 110 -25.10 0.16 0.01 0.03 Open 0

P-17 J-81 T-4 2064.20 16 110 -1,176.00 1.88 2.37 1.15 Open 0

P-18 J-15 J-3 788.65 8 110 1.08 0.01 0.00 0.00 Open 0

P-19 J-2 J-16 791.22 8 110 1.08 0.01 0.00 0.00 Open 0

P-2 J-2 J-1 27.00 16 110 -139.80 0.22 0.00 0.02 Open 0

P-20 J-15 J-16 5.00 12 110 -1.08 0.00 0.00 0.00 Open 0

P-22 J-17 J-15 529.19 8 110 0.00 0.00 0.00 0.00 Open 0

P-24 J-18 J-82 977.95 12 110 -323.51 0.92 0.42 0.43 Open 0

P-25 J-20 J-77 1484.96 12 110 -343.64 0.97 0.71 0.48 Open 0

P-26 J-19 J-18 187.24 8 110 -9.38 0.06 0.00 0.00 Open 0

P-27 J-21 J-20 709.56 8 110 -41.11 0.26 0.05 0.07 Open 0

P-28 J-22 J-20 379.05 12 110 -256.77 0.73 0.11 0.28 Open 0

P-29 J-23 J-18 562.63 12 110 -288.15 0.82 0.19 0.34 Open 0

P-3 J-3 J-2 5.00 16 110 -138.73 0.22 0.00 0.02 Open 0

P-30 J-24 J-22 2023.61 12 110 -222.81 0.63 0.43 0.21 Open 0

P-31 J-25 J-23 1090.36 12 110 -252.11 0.72 0.29 0.27 Open 0

P-32 J-26 J-25 307.47 12 110 -196.28 0.56 0.05 0.17 Open 0

P-33 J-27 J-26 233.50 12 110 -163.08 0.46 0.03 0.12 Open 0

P-34 J-25 J-28 309.77 8 110 55.83 0.36 0.04 0.12 Open 0

P-35 J-29 J-28 550.04 8 110 -31.91 0.20 0.02 0.04 Open 0

P-36 J-29 J-26 303.84 8 110 -24.70 0.16 0.01 0.03 Open 0

P-37 J-30 J-29 552.91 8 110 -36.19 0.23 0.03 0.05 Open 0

P-38 J-27 J-31 599.70 12 110 157.30 0.45 0.07 0.11 Open 0

P-39 J-31 J-32 375.21 12 110 99.11 0.28 0.02 0.05 Open 0

P-4 J-4 J-3 394.66 16 110 -139.80 0.22 0.01 0.02 Open 0

P-40 J-32 T-1 1234.21 12 110 0.00 0.00 0.00 0.00 Closed 0

P-41 J-32 J-33 544.77 12 110 55.81 0.16 0.01 0.02 Open 0

P-42 J-33 J-34 265.72 8 110 13.15 0.08 0.00 0.01 Open 0

P-43 J-33 J-35 315.18 8 110 21.93 0.14 0.01 0.02 Open 0

P-44 J-35 J-31 501.36 8 110 -40.93 0.26 0.03 0.07 Open 0

P-45 J-35 J-36 237.98 8 110 37.02 0.24 0.01 0.06 Open 0

P-46 J-36 J-37 381.08 8 110 23.39 0.15 0.01 0.02 Open 0

P-47 J-36 J-38 486.45 12 110 13.63 0.04 0.00 0.00 Open 0

P-48 J-38 J-24 376.04 12 110 -90.89 0.26 0.02 0.04 Open 0

P-49 J-24 J-39 651.16 8 110 33.28 0.21 0.03 0.05 Open 0

P-5 J-5 J-4 3141.33 16 110 -139.80 0.22 0.07 0.02 Open 0

P-50 J-40 J-24 473.74 8 110 -19.18 0.12 0.01 0.02 Open 0

P-51 J-41 J-38 627.02 12 110 -76.13 0.22 0.02 0.03 Open 0

P-52 J-42 J-41 242.16 8 110 -17.52 0.11 0.00 0.01 Open 0

P-53 J-41 J-45 478.06 12 110 0.00 0.00 0.00 0.00 Open 0

P-54 J-43 J-5 570.16 12 110 -69.25 0.20 0.01 0.02 Open 0

P-55 J-44 J-43 484.26 8 110 -69.25 0.44 0.09 0.18 Open 0

P-56 J-43 J-45 0.50 12 110 0.00 0.00 0.00 0.00 Closed 0

P-6 J-6 J-5 1049.00 16 110 -70.55 0.11 0.01 0.01 Open 0

P-7 J-6 J-7 11.45 16 110 18.06 0.03 0.00 0.00 Open 0

P-75 J-72 J-76 3.20 12 110 697.45 1.98 0.01 1.79 Open 0

P-76 J-77 J-78 4.07 12 110 -343.64 0.97 0.00 0.45 Open 0

P-77 J-78 J79 3.66 12 110 353.81 1.00 0.00 0.50 Open 0

P-78 J-78 J-80 3.14 12 110 -697.45 1.98 0.01 1.79 Open 0

P-79 J-81 J-85 790.06 12 110 1,176.00 3.34 3.68 4.66 Open 0

P-8 J-7 J-8 424.10 12 110 -51.68 0.15 0.01 0.01 Open 0

P-81 J-82 J79 324.43 12 110 -353.81 1.00 0.16 0.50 Open 0

P-82 J-82 J-83 197.73 12 110 30.30 0.09 0.00 0.00 Open 0

P-84 J-84 J-7 258.28 16 110 -69.74 0.11 0.00 0.01 Open 0

P-85 J-85 J-87 330.70 12 110 1,176.00 3.34 1.54 4.66 Open 0

P-86 J-72 T-4 61.13 12 110 -697.45 1.98 0.11 1.77 Open 0

P-9 J-8 R-3 839.84 8 110 -51.68 0.33 0.09 0.1 Open 0



Skyline Heights - Zone 4, Zone 5 and 6A Water System Analysis Calc. Date: 02-10-14

Pump Results @ Steady State Analysis

ID From Node To Node

Flow 

(gpm)

Head 

Gain (ft) Status Setting

Avail. NPSH 

(ft)

Cavitation 

Index

PMP1-1 J-76 J-80 697.45 253.35 Open 1 66.97 0

PMP1-2 J-76 J-80 0.00 0.00 Closed 0 0.00 0

PMP1-3 J-76 J-80 0.00 0.00 Closed 0 0.00 0

Tank Results @ Steady State Analysis

ID Flow (gpm)

Elevation 

(ft)

Hydraulic 

Grade 

(ft)

Pressure 

(psi)
% Full (%)

Volume 

(MG) Level (ft)

R-1 -139.80 1,370.00 1,370.00 0.00 100 0 0

R-3 -51.68 1,370.00 1,370.00 0.00 100 0 0

T-1 0.00 1,530.00 1,530.00 0.00 0 0 0

T-4 -1,873.45 1,190.00 1,220.00 13.00 100 2.54 30



Skyline Heights - Zone 4, Zone 5 and 6A Water System Analysis Calc. Date: 02-10-14

MAXIMUM DAY DEMANDS + FIRE ANALYSIS RESULTS

ZONE 4, ZONE 5 AND 6A WATER SYSTEM ANALYSIS 

(SCENARIO 2:  ZONE 4 TANK FULL, ZONE 6A TANK EMPTY & ZONE 6A PUMP ON)

Junction Pressures @ Steady State Analysis

Node
Demand 

(gpm)

Elevation 

(ft)

Hydraulic 

Grade 

(ft)

Pressure 

(psi)

J-1 0.00 1070.60 1369.66 129.58

J-10 7.65 1180.70 1357.34 76.54

J-11 40.21 1187.00 1357.29 73.78

J-12 8.17 1205.40 1326.68 52.55

J-13 1513.63 1217.00 1310.12 40.35

J-14 18.00 1206.70 1326.68 51.99

J-15 0.00 1112.80 1369.63 111.28

J-16 0.00 1112.80 1369.63 111.28

J-17 0.00 1158.00 1369.63 91.70

J-18 18.63 1348.80 1545.00 85.01

J-19 6.73 1353.10 1545.00 83.15

J-2 0.00 1070.50 1369.63 129.61

J-20 32.81 1367.40 1546.28 77.51

J-21 29.48 1394.50 1546.25 65.75

J-22 24.35 1384.60 1545.05 69.52

J-23 25.85 1384.70 1542.25 68.26

J-24 56.99 1351.20 1538.80 81.29

J-25 0.00 1368.20 1537.12 73.19

J-26 6.10 1363.00 1536.07 74.99

J-27 4.14 1359.00 1535.08 76.30

J-28 17.15 1371.10 1536.77 71.79

J-29 14.63 1365.50 1536.25 73.99

J-3 0.00 1070.50 1369.62 129.61

J-30 25.96 1371.00 1536.23 71.60

J-31 12.38 1395.30 1532.56 59.47

J-32 1531.05 1410.00 1530.41 52.17

J-33 14.87 1402.70 1530.93 55.56

J-34 9.43 1404.90 1530.92 54.61

J-35 18.52 1378.10 1533.28 67.24

J-36 0.00 1349.70 1536.80 81.07

J-37 16.78 1351.80 1536.80 80.16

J-38 20.36 1324.80 1537.84 92.31

J-39 23.87 1357.20 1538.78 78.68

J-4 0.00 1071.65 1369.17 128.92

J-40 13.75 1355.20 1538.79 79.55

J-41 42.03 1363.90 1537.83 75.37

J-42 12.56 1280.10 1537.83 111.67

J-43 0.00 1203.90 1365.60 70.06

J-44 49.66 1222.30 1365.55 62.07

J-45 0.00 1203.90 1537.83 144.69

J-5 0.00 1164.00 1365.61 87.36

J-6 0.00 1152.75 1364.51 91.76

J-7 0.00 1152.96 1364.51 91.66

J-72 0.00 1186.00 1219.03 14.31

J-76 0.00 1186.00 1218.98 14.29

J-77 0.00 1186.00 1551.68 158.45

J-78 0.00 1186.00 1551.69 158.45

J79 0.00 1187.50 1551.67 157.80

J-8 0.00 1117.56 1364.87 107.16

J-80 0.00 1186.00 1551.74 158.48

J-81 0.00 1070.00 1208.81 60.15

J-82 0.00 1230.00 1549.97 138.64

J-83 21.73 1235.00 1549.97 136.48

J-84 0.00 1161.00 1364.32 88.10

J-85 0.00 1082.00 1191.43 47.42

J-87 2718.00 1075.10 1184.15 47.25

J-9 0.00 1,161.00 1,361.39 86.83

Note:  Fire demand of 1500 gpm at Node J-85 (Zone 4), Node J-13 (Zone 5) and Node J-32 (Zone 6) for residential
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Pipe Pressures @ Steady State Analysis

ID From Node To Node
Length 

(ft)

Diameter 

(in)
Roughness Flow (gpm) Velocity (ft/s)

Headloss 

(ft)

HL/1000 

(ft/kft)
Status

Flow Reversal 

Count

P-1 J-1 R-1 300.81 16 110 -1,168.78 1.87 0.34 1.14 Open 0

P-10 J-10 J-84 337.21 8 110 -905.77 5.78 6.99 20.72 Open 0

P-11 J-9 J-6 254.31 8 110 -681.89 4.35 3.11 12.25 Open 0

P-12 J-9 J-10 331.30 8 110 681.89 4.35 4.06 12.25 Open 0

P-13 J-10 J-11 779.83 8 110 40.21 0.26 0.05 0.06 Open 0

P-14 J-12 J-10 553.74 8 110 -1,539.80 9.83 30.66 55.36 Open 0

P-15 J-13 J-12 308.82 8 110 -1,513.63 9.66 16.56 53.63 Open 0

P-16 J-14 J-12 286.07 8 110 -18.00 0.11 0.00 0.01 Open 0

P-17 J-81 T-4 2064.20 16 110 -2,718.00 4.34 11.19 5.42 Open 0

P-18 J-15 J-3 788.65 8 110 8.38 0.05 0.00 0.00 Open 0

P-19 J-2 J-16 791.22 8 110 8.38 0.05 0.00 0.00 Open 0

P-2 J-2 J-1 27.00 16 110 -1,168.78 1.87 0.03 1.13 Open 0

P-20 J-15 J-16 5.00 12 110 -8.38 0.02 0.00 0.00 Open 0

P-22 J-17 J-15 529.19 8 110 0.00 0.00 0.00 0.00 Open 0

P-24 J-18 J-82 977.95 12 110 -1,232.08 3.50 4.97 5.08 Open 0

P-25 J-20 J-77 1484.96 12 110 -1,028.21 2.92 5.40 3.64 Open 0

P-26 J-19 J-18 187.24 8 110 -6.73 0.04 0.00 0.00 Open 0

P-27 J-21 J-20 709.56 8 110 -29.48 0.19 0.03 0.04 Open 0

P-28 J-22 J-20 379.05 12 110 -965.91 2.74 1.23 3.24 Open 0

P-29 J-23 J-18 562.63 12 110 -1,206.72 3.42 2.75 4.89 Open 0

P-3 J-3 J-2 5.00 16 110 -1,160.40 1.85 0.01 1.12 Open 0

P-30 J-24 J-22 2023.61 12 110 -941.56 2.67 6.25 3.09 Open 0

P-31 J-25 J-23 1090.36 12 110 -1,180.87 3.35 5.12 4.70 Open 0

P-32 J-26 J-25 307.47 12 110 -992.40 2.82 1.05 3.41 Open 0

P-33 J-27 J-26 233.50 12 110 -1,117.03 3.17 0.99 4.24 Open 0

P-34 J-25 J-28 309.77 8 110 188.48 1.20 0.35 1.13 Open 0

P-35 J-29 J-28 550.04 8 110 -171.32 1.09 0.52 0.95 Open 0

P-36 J-29 J-26 303.84 8 110 130.73 0.83 0.17 0.57 Open 0

P-37 J-30 J-29 552.91 8 110 -25.96 0.17 0.02 0.03 Open 0

P-38 J-27 J-31 599.70 12 110 1,112.89 3.16 2.52 4.21 Open 0

P-39 J-31 J-32 375.21 12 110 1,314.97 3.73 2.15 5.73 Open 0

P-4 J-4 J-3 394.66 16 110 -1,168.78 1.87 0.45 1.14 Open 0

P-40 J-32 T-1 1234.21 12 110 281.85 0.80 0.41 0.33 Open 0

P-41 J-32 J-33 544.77 12 110 -497.93 1.41 0.52 0.95 Open 0

P-42 J-33 J-34 265.72 8 110 9.43 0.06 0.00 0.00 Open 0

P-43 J-33 J-35 315.18 8 110 -522.23 3.33 2.36 7.47 Open 0

P-44 J-35 J-31 501.36 8 110 214.47 1.37 0.72 1.44 Open 0

P-45 J-35 J-36 237.98 8 110 -755.22 4.82 3.52 14.80 Open 0

P-46 J-36 J-37 381.08 8 110 16.78 0.11 0.00 0.01 Open 0

P-47 J-36 J-38 486.45 12 110 -772.00 2.19 1.04 2.14 Open 0

P-48 J-38 J-24 376.04 12 110 -846.95 2.40 0.95 2.54 Open 0

P-49 J-24 J-39 651.16 8 110 23.87 0.15 0.02 0.02 Open 0

P-5 J-5 J-4 3141.33 16 110 -1,168.78 1.87 3.57 1.14 Open 0

P-50 J-40 J-24 473.74 8 110 -13.75 0.09 0.00 0.01 Open 0

P-51 J-41 J-38 627.02 12 110 -54.59 0.15 0.01 0.02 Open 0

P-52 J-42 J-41 242.16 8 110 -12.56 0.08 0.00 0.01 Open 0

P-53 J-41 J-45 478.06 12 110 0.00 0.00 0.00 0.00 Open 0

P-54 J-43 J-5 570.16 12 110 -49.66 0.14 0.01 0.01 Open 0

P-55 J-44 J-43 484.26 8 110 -49.66 0.32 0.05 0.10 Open 0

P-56 J-43 J-45 0.50 12 110 0.00 0.00 0.00 0.00 Closed 0

P-6 J-6 J-5 1049.00 16 110 -1,119.12 1.79 1.10 1.05 Open 0

P-7 J-6 J-7 11.45 16 110 437.22 0.70 0.00 0.18 Open 0

P-75 J-72 J-76 3.20 12 110 2,282.02 6.47 0.05 15.91 Open 0

P-76 J-77 J-78 4.07 12 110 -1,028.21 2.92 0.01 3.63 Open 0

P-77 J-78 J79 3.66 12 110 1,253.81 3.56 0.02 5.27 Open 0

P-78 J-78 J-80 3.14 12 110 -2,282.02 6.47 0.05 15.92 Open 0

P-79 J-81 J-85 790.06 12 110 2,718.00 7.71 17.38 22.00 Open 0

P-8 J-7 J-8 424.10 12 110 -468.54 1.33 0.36 0.85 Open 0

P-81 J-82 J79 324.43 12 110 -1,253.81 3.56 1.70 5.25 Open 0

P-82 J-82 J-83 197.73 12 110 21.73 0.06 0.00 0.00 Open 0

P-84 J-84 J-7 258.28 16 110 -905.77 1.45 0.18 0.71 Open 0

P-85 J-85 J-87 330.70 12 110 2,718.00 7.71 7.28 22.00 Open 0

P-86 J-72 T-4 61.13 12 110 -2,282.02 6.47 0.97 15.92 Open 0

P-9 J-8 R-3 839.84 8 110 -468.54 2.99 5.13 6.11 Open 0
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Pump Results @ Steady State Analysis

ID From Node To Node

Flow 

(gpm)

Head 

Gain (ft) Status Setting

Avail. NPSH 

(ft)

Cavitation 

Index

PMP1-1 J-76 J-80 570.51 332.76 Open 1 66.06 0

PMP1-2 J-76 J-80 0.00 0.00 Closed 0 0.00 0

PMP1-3 J-76 J-80 1711.52 332.76 Open 1 66.08 0

Tank Results @ Steady State Analysis

ID Flow (gpm)

Elevation 

(ft)

Hydraulic 

Grade 

(ft)

Pressure 

(psi)
% Full (%)

Volume 

(MG) Level (ft)

R-1 -1,168.78 1,370.00 1,370.00 0.00 100 0 0

R-3 -468.54 1,370.00 1,370.00 0.00 100 0 0

T-1 281.85 1,530.00 1,530.00 0.00 0 0 0

T-4 -5,000.02 1,190.00 1,220.00 13.00 100 2.54 30
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Section 
 

  1 
INTRODUCTION 

 

1.1 PURPOSE OF STUDY 

The purpose of this report is to discuss the reclaimed water facility needs of the Skyline Heights 

project as it relates to the City of Corona’s plans for the reclaimed water system.   More 

specifically, this report will address: the existing reclaimed water system, the estimated project 

reclaimed water demands, projected reservoir storage, proposed pipelines and pumping facilities 

needed to support the proposed project and adjacent developments. It will also identify the 

approximate reclaimed water line alignments and pipe sizes, as well as proposed reservoir and 

pump station locations and sizes.  The project water demands are based on the proposed land use 

and the City of Corona Draft 2010 Reclaimed Water Master Plan.  The analysis presented in this 

report is based on the Skyline Heights TTM 36544.   

 

1.2 PROJECT DESCRIPTION 

The Skyline Heights project is comprised of 270.9 acres of vacant land situated in the hills to the 

southwest of the City of Corona in Western Riverside County, California adjacent to Foothill 

Parkway.  The project area includes the area (approximately 17.16 acres) to be acquired by 

RCTC/City of Corona for the construction of the future Foothill Parkway westerly extension and 

Mabey Canyon Debris Basin expansion.  The site is located approximately 3 miles south of the 

71 and 91 Freeways and approximately 4 miles west of Interstate 15 (I-15). Figure 1-1 shows a 

location map of the general area.  The site is within the City of Corona’s Sphere of Influence and 

is proposed to be annexed to the City during the entitlement process.  The City of Corona is 

currently processing the Capital Improvement Project for the Foothill Parkway Westerly 

Extension between Green River Road and Trudy Way.  Construction is planned to be completed 

in the next few years.  Foothill Parkway will border the eastern portion of the project and will be 

the primary access to the site. 

 

The Skyline Heights project is generally bounded to the north and east by single-family 

residences and on the south and west by the Cleveland National Forest and large privately owned 

parcels.  Within the general boundaries of the project is an undeveloped 10.0-acre parcel which 

is considered “Not a Part” and is owned by the U.S. Forest Service.  Adjacent to the southeast 

portion of the project site is a single-family residential community which is currently graded and 

under construction (Tract Map 31955).  The immediate surrounding area consists of Low 

Density Residential (2-6 du/ac) as well as undeveloped open space within the City of Corona.  

Skyline Drive, a graded forest service access road, is located just to the south of the project.  This 

road provides recreational hiking and mountain biking opportunities to residents on a local and 

regional level.   
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The project site consists of sparsely vegetated and otherwise undeveloped land with the 

exception of dirt roads.  The site is characterized by steep topography, generally increasing in 

elevation from the northeast to the southwest.  Several canyons and ravines are present which 

will convey natural drainage across the project site.   

 

As proposed by the Skyline Heights project, the site consists of 291 single family low density 

residential lots with 7,200 sf minimum lot area.  The project site is comprised of approximately 

270.9 acres of undeveloped vacant land.  However, of the 270.9 acres, approximately 17.16 acres 

will be acquired by the RCTC/City of Corona for the construction of the Westerly Extension of 

Foothill Parkway and Mabey Canyon Debris Basin.  It is proposed that approximately 169.7 

acres will be graded based on the conceptual grading plan.  Figure 1-2 shows a vicinity map of 

the area illustrating the location of the project and the developments in the area.   

 

1.3 RELATED STUDIES 

The City of Corona Reclaimed Water Master Plan, prepared by AKM Consulting Engineers in 

April 2010, provides a regional study identifying existing and future proposed reclaimed water 

supply, storage, pumping and pipeline facilities within the City’s ultimate service area.  The 

study also presents design criteria to be utilized in reclaimed water supply, system pressures, 

pipeline velocities, storage volumes, and pumping capacities.  The report also provides 

information on the District’s planning and evaluation criteria that can be applied to determine 

projected reclaimed water demands. 

 

In conjunction with the City’s current Capital Improvement Program (CIP) for the Westerly 

Extension of Foothill Parkway from Trudy Way to Green River Road, the City is planning on 

constructing in the next few years a 12-inch Zone 3 reclaimed water line in Foothill Parkway 

from Chase Drive to Serfas Club Drive and in Chase Drive from Foothill Parkway to Skyline 

Drive.  These improvements have been identified in the draft 2010 Reclaimed Water Master Plan 

as CIP 104.
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The project site consists of sparsely vegetated and otherwise undeveloped land with the 

exception of dirt roads.  The site is characterized by steep topography, generally increasing in 

elevation from the northeast to the southwest.  Several canyons and ravines are present which 

will convey natural drainage across the project site.   

 

As proposed by the Skyline Heights project, the site consists of 292 single family low density 

residential lots with 7,200 sf minimum lot area.  The project site is comprised of approximately 

270.9 acres of undeveloped vacant land.  However, of the 270.9 acres, approximately 17.16 acres 

will be acquired by the RCTC/City of Corona for the construction of the Westerly Extension of 

Foothill Parkway and Mabey Canyon Debris Basin.  It is proposed that approximately 170.9 

acres will be graded based on the conceptual grading plan.  Figure 1-2 shows a vicinity map of 

the area illustrating the location of the project and the developments in the area.   

 

1.3 RELATED STUDIES 

The City of Corona Reclaimed Water Master Plan, prepared by AKM Consulting Engineers in 

April 2010, provides a regional study identifying existing and future proposed reclaimed water 

supply, storage, pumping and pipeline facilities within the City’s ultimate service area.  The 

study also presents design criteria to be utilized in reclaimed water supply, system pressures, 

pipeline velocities, storage volumes, and pumping capacities.  The report also provides 

information on the District’s planning and evaluation criteria that can be applied to determine 

projected reclaimed water demands. 

 

In conjunction with the City’s current Capital Improvement Program (CIP) for the Westerly 

Extension of Foothill Parkway from Trudy Way to Green River Road, the City is planning on 

constructing in the next few years a 12-inch Zone 3 reclaimed water line in Foothill Parkway 

from Chase Drive to Serfas Club Drive and in Chase Drive from Foothill Parkway to Skyline 

Drive.  These improvements have been identified in the draft 2010 Reclaimed Water Master Plan 

as CIP 104.
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Section 
 

2 
DESIGN CRITERIA 

 

This section presents the design criteria used to evaluate recommended water system 

improvements required for the Skyline Heights project. The criteria utilized in this study are in 

accordance with the City of Corona Draft 2010 Reclaimed Water Master Plan, and the 2012 

City’s Department of Water and Power Design Policy. 

 

2.1 WATER DUTY FACTORS 

The reclaimed water duty factor (WDF) used in projecting average day water demands for the 

project is based on a 4,500 gpd/ac for landscaped areas.   

 

To convert Average Day Demand flows (ADD) to Maximum Day Demand flows (MDD) a 

factor of 4.0 was used.  Similarly for Peak Hour Demand flows (PHD) a factor of 8.0 was used 

as described in the Draft 2010 Reclaimed Water Master plan.  The higher peak demands are 

based on compressed demand times, i.e. 12-hour irrigation period instead of 24-hour period.  

According to the Master Plan, the 12-hour irrigation period is more reasonable. 

 

2.2 PLANNING CRITERIA 

The planning criteria are used to evaluate the proposed water system hydraulic models. They are 

utilized as a check to confirm that the values being developed are reasonable. A list of planning 

criteria used in the evaluation of this project is shown in Table 2-1. 

 

TABLE 2-1 

PLANNING CRITERIA 

Description Value Unit 

Minimum Pressure   

          Average Day Demand 80 psi 

          Maximum Day Demand 60 psi 

Maximum Pipeline Velocity   

          Peak Hour Analysis 7 fps 

Reservoir Storage Volume 2xADD - 
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2.3 SYSTEM PRESSURES 

The reclaimed water distribution system has been designed to maintain minimum static pressures 

between 60 psi and 80 psi.  This criteria is used to initially divide a project between water service 

zones.  Appendix C presents the Existing Service Zones Map as presented in the 2010 Master 

Plan, which illustrates the general pressure zone boundaries within the City’s service area.  The 

Skyline Heights project will be served by two pressure zones, the existing Zone 3 (1380’ HWL) 

and the proposed Zone 3A (1625’ HWL).  The new pressure zone is identified as Zone 3A in this 

report because it is at a higher HWL than the Zone 3 pressure system.  The City’s Reclaimed 

Water Master Plan does not identify any higher pressure zones for this area.  As a result, the 

proposed project site will be served by a proposed Zone 3A hydro-pneumatic pump station.   

 

Computer modeling is then performed to ensure that adequate residual pressures are obtained 

under all demand conditions.  The system has been designed to yield minimum residual 

pressures of 80 psi during average day demand and 60 psi during maximum day demand 

conditions.  Headloss in water lines is calculated using the Hazen-Williams equation with a “C” 

value of 110 for distribution mains.  Nodes with pressures that could not be brought within 

acceptable parameters are identified and are presented as part of the analysis of the ultimate 

build-out scenario in Section 4.  

 

2.4 PIPELINE VELOCITIES 

The reclaimed water lines were designed to have a maximum velocity of 7 fps for the peak hour 

demand scenarios.  However realistically, a maximum velocity of 7 fps applies to average day 

and maximum day demands as well.   

 

2.5 STORAGE VOLUMES 

The total required volume of storage in a reclaimed water system consists of water for 

operational storage and terminal storage.  As per the Draft 2010 Reclaimed Water Master Plan, 

the terminal storage is required to be equivalent to 200% of the average day demand.  

Operational storage is not required since there is no need to equalize the variations in sources of 

supply. Water reservoir storage requirements are evaluated on a zone-by-zone basis. 

  

2.6 PUMP CAPACITY 

Pump Stations are typically sized for firm capacity to deliver the maximum day demands of the 

service areas for open zones and peak hour demands of the service areas for closed zones.  All 

pump stations shall incorporate a standby pump of the same size as the largest duty pump in case 

the largest unit is taken out of service.  The pumps shall be variable frequency drive (VFDs) type 

to provide continuous control of matching motor speed to the varying demands of the service 

area.  The pump stations should be equipped with modern pump controllers, flow meters, suction 

and discharge pressure gauges, proper isolation and check valves, and telemetry equipment.  The 

pump station should also be equipped with emergency standby generators and automatic transfer 

switches in case of power outages.  
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Section 
 

3 
EXISTING AND PROPOSED  

RECLAIMED WATER FACILITIES 
 

This section discusses the existing and proposed reclaimed water facilities as identified in  

City of Corona Draft 2010 Reclaimed Water Master Plan report.  The 271-acre Skyline Heights 

project development (Skyline West as previously identified in the Draft 2010 Reclaimed Water 

Master Plan) was included in the Draft 2010 Reclaimed Water Master Plan and this section 

further validates the details of the proposed reclaimed water facilities reflecting current 

development conditions. 

 

3.1 EXISTING FACILITIES 

The Skyline Heights project is located in the hills adjacent to the Cleveland National Forest and 

Foothill Parkway near Mabey Canyon area in the City of Corona.  The project is in City’s 

southwestern water service area.  The existing water facilities in the vicinity of the project are 

located within the City’s Zone 3 (1380’ HWL) reclaimed water service zones.  Figure 3-1 

presents a map showing the boundaries of the project and the existing reclaimed water facilities 

in the vicinity of the project. 

 

3.1.1 ZONE 3 (1380’ HWL) 

A new 12-inch Zone 3 reclaimed water line is proposed as part of the City’s Foothill Parkway 

Westerly Extension Improvements and will located in Foothill Parkway from Chase Drive to 

Serfas Club Drive and in Chase Drive from Foothill Parkway to Skyline Drive.  This reclaimed 

water line is assumed to be in place prior to the development of Skyline Heights.  The Zone 3 

system pressure is supplied by the WRF 3 Booster Station and Border Avenue Booster Station.  

The zone serves elevations between 1033 ft to 1355 ft AMSL.  Water is stored in the Gilbert 

Reservoir and WRF 3 having a capacity of 1.0 MG and 1.0 MG, respectively.   

 

3.2 PROPOSED FACILITIES 
 
The Skyline Heights project will be served by the City’s existing Zone 3 (1380’ HWL) service 

area for the northerly portion of the project site with elevations ranging from 1120 ft to 1340 ft.  

Private pumps systems will be installed as needed to supply the minimum pressures necessary to 

irrigate the landscape areas for elevations higher than 1241 feet within Zone 3.  The remaining 

southerly portion of the site with elevations ranging from 1160 ft to 1510 ft will be served by a 

proposed intermediate Zone 3A (1625’ HWL) which utilizes a hydro-pneumatic pump station to 

provide the necessary system pressures.  The HWL for Zone 3A was established based on the 
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provided a pressure of 50 psi (minimum pressure for spray type system) to the highest elevation 

to be irrigated which is 1510 feet. 

 

Figure 3-2 presents the Proposed Reclaimed Water Facilities Plan, which illustrates the 

boundaries of the project and the proposed reclaimed water facilities for the Skyline Heights 

project. 

 

3.2.1 ZONE 3 (1380’ HWL) 

A new 12-inch reclaimed water line will be constructed in the proposed “B” Street from a tie-in 

point located off of an existing 12-inch line (CIP 104) Foothill Parkway at Border Avenue. This 

line will supply the proposed Zone 3A pump station as well as serve the proposed HOA 

landscaped areas south of Mabey Canyon with elevations between 1120 feet and 1241 feet 

AMSL. 

 

A new 8-inch reclaimed water line will also be constructed in the proposed “P” Street, “R” Street 

and “S” Street from a tie-in point located off of an existing 12-inch line (CIP 104) Foothill 

Parkway at Mabey Canyon Road area.  These lines will serve the proposed Zone 3 HOA 

landscaped areas north of Mabey Canyon. 

 

The proposed Skyline Reservoir (CIP 403) is Master Plan Reclaimed Water Facility as identified 

in the 2010 Draft Reclaimed Water Master Plan.  This reservoir is to be designed for 2.14 MG to 

service a portion of the future needs of the Zone 3 service area.  In discussions with the City of 

Corona DWP staff, the location and funding of the Skyline Reservoir has not yet been finalized 

and will not be considered as part of this project’s reclaimed water analysis. 

 

3.2.2 ZONE 3A (1625’ HWL)  

Located along proposed “B” Street just west of Foothill Parkway is a proposed Zone 3A (1625’ 

HWL) hydro-pneumatic pump station.  This proposed pump station will service the HOA 

landscaped areas within the project site south of Mabey Canyon that are between elevations 1160 

feet and 1510 feet AMSL.  Pressure regulators will be installed as necessary to reduce the water 

pressures as needed at the proposed meter locations.  A Conceptual Irrigation Meter Plan is 

provided in Appendix B for reference.  

 

A network of new 8-inch reclaimed water lines will be constructed within the project site to 

service the proposed HOA landscaped areas.  A segment of the discharge line from the pump 

station will be sized for 12-inch in order to reduce the velocity to below 7 fps per City of Corona 

DPW design guidelines.   

 

The proposed Zone 3A Booster Pump Station is located along proposed “B” Street just west of 

Foothill Parkway.  It is sized for Peak hour demand for Zone 3A and will include two (2) supply 

pumps at 575 gpm each at 50 HP, and one (1) standby pump at 575 gpm at 50 HP for a total firm 

capacity of 1150 gpm.  The pumps shall be variable frequency drive (VFDs) type to provide 

continuous control of matching motor speed to the varying demands of the service area.  The 

pump station is situated on a pad elevation of 1197 feet.  The total dynamic head (TDH) for these 
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pumps will consist of static lift, pipe friction losses, and minor system losses.  The maximum 

static head is 269 feet corresponding to minimum and maximum tank levels of approximately 20 

percent and 100 percent of tank capacity, respectively.  The total estimated friction and minor 

losses is approximately 15 feet based on 2975 feet of 8-inch and 12-inch piping.  This results in a 

Total Dynamic Head of 284 feet.   
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Section 
 

4 
WATER DEMANDS AND  

SIZING OF FACILITIES 
 

This section will provides the projected water demand for the Skyline Heights project as well as 

determine the relative mainline pipe sizes, the project’s reservoir storage requirements, and 

booster pump station capacities. 

 

4.1 PROJECTED RECLAIMED WATER DEMANDS 

The projected reclaimed water demand factor of 4,500 gpd/ac for landscaped areas was used to 

determine the Average Day Demands, Maximum Day Demands, and Peak Hour Demand for the 

project.  There are 11.0 acres to be served off of the Zone 3 pressure system, and 45.4 acres to be 

served off of the Zone 3A pressure system.  Figure 4-1 shows the proposed landscaped areas 

within the Skyline Heights project that are served by the Zone 3 and Zone 3A system.  Table 4-1 

summarizes the projected Average Day, Maximum Day, and Peak Hour Demands for each water 

service zone within the project.  As shown below the total estimated reclaimed water demand 

generated by the Skyline Heights project is approximately 0.25 MGD Average Day Demand, 

1.02 MGD Maximum Day Demand, and 2.03 MGD Peak Hour Demand.  

  

TABLE 4-1 

Reclaimed Water Demand Summary 

Reclaimed Water Zone 

ID 

Tributary 

Area (acres) 

Average Day 

Demand (MGD) 

Maximum Day 

Demand (MGD) 

Peak Hour 

Demand (MGD) 

Skyline Heights     

   Zone 3 (1380’ HWL) 11.00 0.050 0.200 0.400 

 Zone 3A (1625’ HWL) 45.40 0.204 0.816 1.632 

Total 56.40 0.254 1.016 2.032 

 

4.2 RESERVOIR STORAGE 

Based upon the estimated reclaimed water demands, Table 4-2 summarizes the required 

reservoir storage for each water service zone based upon the design criteria outlined in Section 2.  

The sizing presented in Table 4-2 is for the Skyline Heights project only and does not include 

oversizing to accommodate other neighboring developments or the master plan demands.   
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TABLE 4-2 

RESERVOIR STORAGE REQUIREMENTS 

Reclaimed Water 

Zone ID 

Average 

Day 

Demand 

(mgd) 

Required 

Terminal 

Storage 

(MG) 

Total 

Required 

Storage 

(MG) 

Skyline Heights    

  Zone 3 (1380’ HWL) 0.050 0.152 0.304 

Zone 3A (1625’ HWL) 0.204 0.408 0.408 

    

                

Note: Terminal Storage is 2xADD.   

 

The proposed reservoir storage capacity required for this project within Zone 3 and Zone 3A is 

0.72 MG.  According to the draft 2010 Reclaimed Water Master Plan, a 2.14 MG Zone 3 

Reservoir is proposed in the vicinity Skyline Heights project site.  This master plan facility is 

identified as CIP 403.  The Skyline project contributes approximately 34% to the overall storage 

requirement in the future Master Plan Reclaimed Water Reservoir (CIP 403). In discussions with 

the City of Corona DWP Staff, the Skyline project will not be conditioned to build the proposed 

Master Plan Reservoir (CIP 403) and can serve the upper zone within the project site via a 

proposed booster pump station.  

 

4.3 PUMP STATION 

According to the draft 2010 Reclaimed Water Master Plan, the City of Corona is not planning for 

a higher reclaimed water zone to serve the higher elevations for the area near the Skyline Heights 

project.  Therefore in order to provide service to the upper zone areas within the Skyline Heights 

project, the project will require an onsite hydro-pneumatic pump station to be constructed.  This 

pump station will provide the necessary system pressures to serve the HOA landscape areas 

within proposed Zone 3A.   

 

The proposed Zone 3A Booster Pump Station is located along proposed “B” Street just west of 

Foothill Parkway.  Using the reclaimed water demands for Zone 3A as shown on Table 4-1 and 

the City’s design requirements, the Skyline Heights project will require a pump station having a 

firm capacity to pump the peak hour demands for the project site.  The pump station will include 

two (2) supply pumps at 575 gpm each at 50 HP, and one (1) standby pump at 575 gpm at 50 HP 

for a total firm capacity of 1150 gpm.  The pumps shall be variable frequency drive (VFDs) type 

to provide continuous control of matching motor speed to the varying demands of the service 

area.  The pump station is situated on a pad elevation of 1197 feet.  The total dynamic head 

(TDH) for these pumps will consist of static lift, pipe friction losses, and minor system losses.  

The maximum static head is 269 feet corresponding to minimum and maximum tank levels of 

approximately 20 percent and 100 percent of tank capacity, respectively.  The total estimated 

friction and minor losses is approximately 15 feet based on 2975 feet of 8-inch and 12-inch 

piping.  This results in a Total Dynamic Head of 284 feet.  The pump station will also be 

equipped with pump controllers, flow meter, electrical panels, power transformer, standby 
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backup power generator, and telemetry equipment as per the City of Corona DWP design 

standards and guidelines.  

 

4.4 WATER SYSTEM MODEL AND RESULTS 

The analysis performed to determine the recommended onsite water system for the Skyline 

Heights project consists of computer modeling that utilizes the Innovyze H2OMAP Water v9.6 

program.  The solution to the computer model is based upon the design criteria as shown in 

Section 2.  Three steady state demand scenarios, i.e. ADD, MDD, and PHD, were calculated and 

modeled to determine recommended line sizes within each of the proposed service zones.  The 

HWL from the Zone 3 system is set conservatively at 1380 feet.  According to DWP staff, 

upgrades to the Border Avenue pump station within the Zone 3 system will experience increased 

fluctuations in pressure but will not be modeled in this analysis.  Figure 3-2 presents the 

Proposed Reclaimed Water Facilities Plan, which illustrates the proposed reclaimed water 

facility improvements and their relative sizes based on the reclaimed water system model results.  

 

4.4.1 ZONE 3 (1380’ HWL) 

The Zone 3 system will serve the northern portion of the Skyline Heights project.  Table 4-3 

summarizes the anticipated static pressures within this zone.  To model the Zone 3 system, we 

assumed that all the demands are met from the proposed Zone 3 reservoir and reclaimed water 

system.  The computer modeling results for the Zone 3 analysis is provided in Appendix F.  For 

all demand scenarios, we assumed that the water surface elevation (fixed grade node) at a point 

in the reclaimed water system located on Chase Drive at Oak Street is 1,380 feet.   

 

The results of the computer analysis indicate that the recommended piping has been sized to 

adequately serve the project.  During the maximum day demand scenario, the pressures observed 

in the system ranges between 72 psi and 132 psi.  Similarly during the peak hour demand 

scenario, the pressures observed in the system ranges between 63 psi and 123 psi.  Pressure 

regulators will be installed at proposed meter locations as needed to reduce system pressures.  

Pipeline velocities are below the 7 fps requirement during MDD and PHD scenarios which fall 

within the City’s design requirements.   

 

The proposed piping in this pressure zone will consist of 12-inch and 8-inch distribution 

pipelines.  The computer modeling results in Appendix F verifies that adequate service 

pressures, at the meter locations, can be provided to the project during the demand scenarios 

considered. 

 

4.4.2 ZONE 3A (1625’ HWL) 

The Zone 3A (1625’ HWL) system will serve the southern portion of the Skyline Heights project 

between elevations 1160 ft to 1510 ft.  Table 4-3 summarizes the anticipated static pressures 

within this zone.  To model the Zone 3A reclaimed water system, we assumed that all the 

demands are met from the proposed Zone 3 Reservoir within the Skyline Heights project.  The 

Zone 3A system will be served by a hydro-pneumatic pump station with a HWL of 1625 feet.  

This pump station is modeled with the duty pump set to ‘open’ and the stand-by pump set to 
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‘closed’.  The computer modeling results for the Zone 3A analysis is provided in Appendix F.  

For all demand scenarios, we have modeled the pump station using design point curve based on a 

TDH of 284 and a total firm capacity pumps of 1150 gpm (575 gpm each).   

 

The results of the computer analysis indicate that the recommended piping has been sized to 

adequately serve the project.  During the maximum day demand scenario, the pressures observed 

in the system ranges between 132 psi and 238 psi.  Similarly during the peak hour demand 

scenario, the pressures observed in the system ranges between 80 psi and 191 psi.  Pressure 

regulators will be installed at proposed meter locations as needed to reduce system pressures.  

Pipeline velocities are below the 7 fps requirement during MDD and PHD scenarios which falls 

within the City’s design requirement.   

 

The proposed piping in this pressure zone will consist of 8-inch pipelines.  The computer 

modeling results in Appendix F verifies that adequate service pressures, at the meter locations, 

can be provided to the project during the demand scenarios considered. 

 

TABLE 4-3 

Reclaimed Water Service Zone Static Pressure Summary 

Reclaimed Water Zone ID 

Elevation (ft) 

Static Pressure 

(psi) 

Min Max Min. Max. 

Skyline Heights 

Zone 3 (1380’ HWL) 1120 1241 60 112 

 Zone 3A (1625’ HWL) 1160 1510 50 201 

     

 
Note: The above values have been calculated assuming that the reservoirs are at high water levels. 
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Section 
 

5 
PHASING & CONCLUSIONS 

 
 

This section discusses the anticipated construction phasing of the proposed reclaimed water 

infrastructure needed to support the Skyline Heights project.  It also identifies and summarizes 

the master planned water infrastructure required. 

 

5.1 PROJECT PHASING 

The Skyline Heights project will be developed in three (3) map phases.  The reclaimed water 

infrastructure facilities will be constructed in several phases based on the needs of the project 

site. 

 

5.2 CONCLUSIONS 

The Skyline Heights project will require the following Reclaimed Water Infrastructure to be 

constructed for the build-out condition: 

 

City of Corona Capital Improvements 

 

• Construction of new 12-inch Zone 3 reclaimed waterline in Chase Drive from Skyline 

Drive to Foothill Parkway (CIP 104) as part of Foothill Parkway Westerly Extension 

Improvements. 

• Construction of new 12-inch Zone 3 reclaimed waterline in Foothill Parkway from Chase 

Drive to Sierra Bella Development (CIP 104) as part of Foothill Parkway Westerly 

Extension Improvements. 

 

Skyline Heights Infrastructure Improvements 

 

Proposed Skyline Heights Infrastructure Improvements 

Project 
No. Project Description 

Facility 

Location Zone 

Proposed 

Pipe Size 

(inches) 

Length   

(LF) 

1 Distribution Reclaimed Water Lines Onsite 3 8 1,223 

2 Distribution Reclaimed Water Lines Onsite 3 12 504 

3 Distribution Reclaimed Water Lines Onsite 3A 8 6,374 

4 Distribution Reclaimed Water Lines Onsite 3A 12 437 

5 
Booster Pump Station (1150 gpm 
capacity) Onsite 3A - - 
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These proposed reclaimed water infrastructure facilities with respect to their approximate 

locations, alignments, and sizes are based on the results of the reclaimed water model presented 

in this report and are consistent with the City’s 2010 Draft Reclaimed Water Master Plan and 

related reclaimed water system studies in the City’s service area.  The proposed Skyline Heights 

project onsite reclaimed water facilities presented in this report are preliminary estimates of the 

anticipated reclaimed water facilities necessary to service the project landscape irrigation needs.   
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City of Corona Draft Reclaimed Water Master Plan, AKM Consulting 
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Node No.

Tributary 

Area (ac)

Average Day Demand 

(gpm)

Maximum Day 

Demand (gpm)

Peak Hour Demand 

(gpm)

J-2 2.63 8.20 32.81 65.63

J-4 1.54 4.82 19.28 38.56

J-6 1.93 6.04 24.16 48.32

J-7 4.90 15.31 61.23 122.47

Total: 11.00 34.37 137.49 274.98

Node No.

Tributary 

Area (ac)

Average Day Demand 

(gpm)

Maximum Day 

Demand (gpm)

Peak Hour Demand 

(gpm)

J-10 5.25 16.40 65.61 131.21

J-11 3.22 10.06 40.23 80.46

J-12 2.50 7.80 31.20 62.41

J-14 7.56 23.63 94.51 189.02

J-15 6.26 19.56 78.25 156.51

J-16 6.44 20.13 80.51 161.02

J-17 4.29 13.40 53.61 107.22

J-18 3.99 12.47 49.88 99.75

J-20 5.90 18.44 73.75 147.50

Total: 45.40 141.89 567.55 1135.09

Note:

4)  Tributary area includes 50 foot irrigated fuel modification areas.

SKYLINE HEIGHTS - ZONE 3 WATER DEMAND SUMMARY

SKYLINE HEIGHTS - ZONE 3A WATER DEMAND SUMMARY

1)  Average Day Demand based on 4,500 gpd/ac for landscape ares.

2)  Maximum Day Demand is 4xADD.

3)  Peak Hour Demand is 8xADD.

R:\12\1344\PRELIM\REPORTS\WAT\Recycled Water\Recycled Water Node -Demand Calc1-9-14.xlsx
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Section 
 

  1 
INTRODUCTION 

 

1.1 PURPOSE OF STUDY 

The Skyline Heights project is located within the City of Corona Department of Water and 

Power Sphere of Influence for sewer service. The purpose of this report is to discuss the impacts 

of the Skyline Heights project on the City of Corona Department of Water and Power Sewer 

Master Plan facilities, more specifically the trunk sewer lines within sewershed 14 and 16, and 

the project sewer contributions. This report will provide information identifying the contributions 

to the current system and recommended sewer facilities to support this project. 

 

The Skyline Heights development is proposing a low density residential development on 270.9 

acres connecting to the City of Corona’s westerly extension of Foothill Parkway. The Project’s 

sewer contributions are based on the City’s Sewer Master Plan report. This report will analyze 

the Skyline Heights sewer contributions and its impacts to the downstream trunk sewer lines 

based upon the available pipe capacity as identified in the 2005 Sewer Master Plan.  

 

1.2 PROJECT DESCRIPTION 

The Skyline Heights project is comprised of 270.9 acres of vacant land situated in the hills to the 

southwest of the City of Corona in Western Riverside County, California adjacent to Foothill 

Parkway.  The project area includes the area (approximately 17.16 acres) to be acquired 

RCTC/City of Corona for the construction of the future Foothill Parkway westerly extension and 

Mabey Canyon Debris Basin expansion.  The site is located approximately 3 miles south of the 

71 and 91 Freeways and approximately 4 miles west of Interstate 15 (I-15). Figure 1-1 shows a 

location map of the general area.  The site is within the City of Corona’s Sphere of Influence and 

is proposed to be annexed to the City during the entitlement process.  The City of Corona is 

currently processing the Capital Improvement Project for the Foothill Parkway Westerly 

Extension between Green River Road and Trudy Way.  Construction is planned to be completed 

in the next few years.  Foothill Parkway will border the eastern portion of the project and will be 

the primary access to the site. 

 

The Skyline Heights project is generally bounded to the north and east by single-family 

residences and on the south and west by the Cleveland National Forest and large privately owned 

parcels.  Within the general boundaries of the project is an undeveloped 10.0-acre parcel which 

is considered “Not a Part” and is owned by the U.S. Forest Service.  Adjacent to the southeast 

portion of the project site is a single-family residential community which is currently graded and 

under construction (Tract Map 31955).  The immediate surrounding area to the south and west 

consists of Low Density Residential (2-6 du/ac) as well as undeveloped open space within the 

City of Corona.  Skyline Drive, a graded forest service access road, is located just to the south of 
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Section 
 

2 
DESIGN CRITERIA/ 

PROJECTED SEWAGE FLOWS 
 

This section presents the design criteria used to estimate the sewage flows and evaluate the 

recommended sewer system improvements required for the Skyline Heights project, and 

surrounding tributary areas within the sewershed 14 and 16 drainage area. See Appendix C for 

the existing sewershed boundaries.  The criteria utilized in this study are in accordance with the 

September 2005 City of Corona Sewer Master Plan and the 2012 City’s Department of Water 

and Power Design Policy. 

 

2.1 SEWAGE FLOWS 

The sewage generation factors used to estimate the average daily flows for the project and 

surrounding tributary area are listed in Table 2-1.  

 

TABLE 2-1 

Recommended Unit Sewage Generation Factors 

Land Use category 

Existing Unit Flow 

Factor (gpd/ac) 

Ultimate Unit 

Flow Factor 

(gpd/ac) Residential Flow Factors (gpd/du) 

Rural Residential 1 (0.2 
to 0.5 du/ac) 150 150 300 

Rural Residential 2     
(1 du/ac) 300 300 

 
300 

Residential Estate       
(1-3 du/ac) 500 500 300 

Residential Low Density 
(3-6 du/ac) 1,000 1,000 270 

Low Medium Density 
(6-8 du/ac) 1,200 1,200 270 

Medium Density         
(6-15 du/ac) 1,700 1,700 240 

High Density  
(15-36 du/ac) 2,000 2,000 200 

Mixed Use 700 700 - 

Commercial Business 
District 1,000 1,050 - 

General Community 
Commercial 1,000 1,050 - 

Office Professional 1,200 1,260 - 

General Industrial 1,100 1,155 - 

Institutional 800 800 - 

Open Space/Recreation 130 130 - 
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To convert average dry weather daily flows to peak dry weather flows, the following formula 

was used: 

 

Peak Dry Weather Flow = 1.95 * (Average Flow in cfs)
0.92

 

 

 

 

2.2 GRAVITY SEWERS 

All gravity sewers have been designed to convey peak flow. Table 2-2 lists the maximum d/D 

peak dry weather flow for proposed and existing gravity sewer lines. All proposed pipes are 

designed with a d/D less than or equal to 0.50 at peak dry weather flows. Manning’s Equation 

with an “n” value of 0.013 was used to size all gravity sewers.  All new sewers were designed to 

maintain a minimum velocity of two feet per second at design capacity to prevent the deposition 

of solids.  To minimize excessive wear and tear of the pipe, pipes shall be designed to not exceed 

a maximum 8 feet per second velocity. All pipes will have a minimum of 7 feet of cover. Table 

2-3 lists the minimum slope requirements for various pipe sizes.  When minimum velocities are 

not able to be met, minimum pipe slopes shall be maintained.  

 

 

TABLE 2-2 

d/D Criteria 

Pipe Size 

Max d/D Peak Dry 

Weather Flow 

Existing 12 inch diameter or smaller 0.64 

Existing 15 inch diameter or larger 0.67 

Proposed 12 inch diameter or smaller 0.50 

Proposed 15 inch diameter or larger 0.67 

 

 

TABLE 2-3 

Minimum Slope Requirements 

Sewer Pipe Size (in) S (ft\ft) 

8 0.0040 

10 0.0025 

12 0.0020 

15 0.0012 

18 0.0010 
21 0.0008 

24 0.0007 
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Section 
 

3 
EXISTING AND PROPOSED  

WASTEWATER FACILITIES 
 

This section discusses the existing and proposed wastewater facilities as identified in City of 

Corona’s 2005 Sewer Master Plan from September 2005 for the Skyline Heights project area.  

The Skyline Heights project’s sewer contributions are tributary to the City’s sewershed 14 and 

sewershed 16 which are tributary to Waste Water Treatment Plant (WWTP1).  

 

3.1 2005 EXISTING FACILITIES 

The Skyline Heights project is located in the City of Corona Department of Water and Power 

service area.  The project is located West of the Interstate 15 Freeway connecting to the proposed 

Foothill Parkway.  The Skyline Heights drainage area drains west towards the existing 

Wastewater Treatment Plant 1. The current treatment capacity of WWTP 1 is 11.5 MGD with an 

expected future reliable treatment capacity of 14.5 MGD with improvements. The project’s 

proposed sewer flows will tie into the City’s existing trunk sewer system, Mabey Canyon Road 

at Falcon Circle (Node 14-08680), in Border Avenue at Condor Circle (Node 14-09700), and in 

Chase Drive at Oak Street (Node 16-09300). 

  

Sewershed 14 is located generally west of Lincoln Avenue between the Prado Flood Control 

Basin and the southerly city boundary. The trunk sewers in Sherman Avenue and Smith Avenue 

transport wastewater flows north to the 42-inch Railroad Trunk Sewer.  These flows are tributary 

to the WWTP 1.  

 

Sewershed 16 is located from west of Lincoln Avenue to east of Kellogg and Garretson Avenue, 

extending from the northerly service area boundary to the southerly City limits. Trunk sewers in 

Buena Vista Avenue, Vicentia Avenue, Sheridan Street, Victoria Avenue, and Joy Street convey 

waste water flows from the south to the 42-inch Railroad Trunk Sewer. Flows north of Temescal 

Wash are collected at the Joy and Parkridge Lift Station and then pumped across the wash to 

Harrison Street. From this point, the sewage flows by gravity to Railroad Street. These flows are 

tributary to the WWTP 1.  

 

3.2 2005 CAPITAL IMPROVEMENT PROJECTS 

In anticipation of the increased sewer flows associated with future developments throughout the 

City of Corona, the Department of Water and Power has proposed a number of Capital 

Improvement Projects to address deficiencies in the existing gravity sewer system. According to 

the 2005 Sewer Master Plan, there are three future planned Capital Improvement Projects which 

have been identified as CIP Project P-10 and P-12. 
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CIP Project P-10 will replace 8-inch and 10-inch sewers within Avenida Del Vista, Sixth Street, 

and Smith Avenue which have been identified to have a d/D varying between 0.65 and full under 

peak dry weather conditions. CIP Project P-12 is located upstream from project P-10 which has a 

d/D range from 0.68 to full under peak dry weather conditions. Table 3-1 identifies these 

deficient pipe segments and their approximate locations. 

 

TABLE 3-1 

2005 Sewer Master Plan Deficient Pipelines - D/S of Skyline Heights Project 

Pipe segment 

Existing 

Pipe 

Diameter (in) 

Existing 

Pipe 

Length (ft) 

Existing 

Pipe Slope 

(ft/ft) 

Existing Peak 

Dry Weather 

Flow (cfs) 

Existing 

Velocity 

(ft/s) 

Existing 

Peak 

Dry 

Weather 

d/D 

Kroonen Drive       

3468 8 169 0.0037 0.6615 2.398 0.74 

3452 8 170 0.0040 0.6649 2.472 0.72 

Brentwood Drive       

3212 8 164 0.0039 0.7624 2.184 1.00 

Avenida Del Vista       

2694 10 113 0.0042 1.1582 2.922 0.68 

2662 10 363 0.0044 1.1669 2.955 0.68 

6
th
 Street       

1941 12 354 0.0017 1.9034 2.423 1.00 

Smith Avenue       

1764 10 96 0.0203 2.3763 6.314 0.65 

1748 10 253 0.0211 2.3915 6.423 0.65 

1701 10 253 0.0202 2.4204 6.323 0.66 

1658 10 403 0.0213 2.4269 6.463 0.65 

1582 10 127 0.0206 2.4307 6.381 0.66 

4984 10 257 0.0194 2.4467 6.237 0.68 

1498 10 395 0.0202 2.4772 6.356 0.67 

1406 10 319 0.0200 2.4837 6.331 0.68 

1305 10 76 0.0170 2.5746 5.946 0.74 

1291 10 106 0.0188 2.5751 6.208 0.71 

1270 10 290 0.0196 2.6013 6.325 0.71 

1062 10 148 0.0328 3.2918 8.146 0.69 

979 10 301 0.0300 3.3124 7.859 0.72 
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upstream of Node 16-09300, the capacity of the pipes is adequate. All of the sewer facilities are 

designed to be in conformance with the City of Corona Department of Water and Power design 

guidelines.  All onsite sewer facilities are sized for 8-inch gravity sewer lines which are 

contained within the street right-of-way.  The pipe capacity of an 8-inch gravity sewer line 

having a 1% pipe slope is 0.59 cfs at a d/D of 0.50 is therefore sufficient to accommodate the 

flows within the project site.  Figure 3-1 shows the preliminary sewer layout for the Skyline 

Heights project.  

 

3.5 OFFSITE SEWER ANALYSIS 

To analyze the offsite sewer impacts, hydraulic analysis was performed along the downstream 

trunk sewer system from the project’s sewer connection points to the WWTP 1 near Railroad 

Street.  The sewer modeling data contained in the 2005 Sewer Master Plan was used for the 

analysis data on the sewer collection system.  An existing condition model was created using the 

existing updated 2005 sewer flows.  A post-project condition model was then created by adding 

the proposed peak sewer flows to the collection system at their respective connection points. The 

sewer model was modeled utilizing the Innovyze H20MAP Sewer v10.5.  The results of the 

sewer model are shown in Appendix D.  

 

Table 3-3 shows existing offsite pipeline segments are deficient as a result of post project 

sewage contributions.  All pipe segments identified previously in the updated 2005 Sewer Master 

Plan model as deficient lines and is currently planned for in the City’s Capital Improvement 

Project are also included in Table 3-3.  All post project deficient pipelines fall within sewershed 

14.  The post project deficient pipelines include 503 LF of existing 8-inch pipe, 3248 LF of 

existing 10-inch pipe, and 228 LF of existing 12-inch pipe. These pipelines are considered 

deficient based on the City’s maximum d/D criteria, however, may be considered a low priority 

and would not be recommended for immediate replacement or upgrades. 

 

Table 3-4 shows the recommended pipe upgrades for the impacted post-project deficient 

pipelines. Each deficient pipe is sized up to the next common gravity sewer pipe diameter (8-

inch to 10-inch, 10-inch to 12-inch, and 12-inch to 15-inch). As a result of the proposed pipe 

upgrades, all impacted pipe segments will fall below the maximum d/D requirement. It is 

important to not that many of the pipelines which were identified as deficient per City of Corona 

DWP Design Criteria are slightly above the d/D threshold for peak dry weather condition based 

on the City’s peaking factor equation. With advances in reduce flow technology; overall sewer 

system may experience a reduction in sewer hydraulic flows in the pipeline and to the 

wastewater treatment plant. 
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TABLE 3-3 

Post-Project Deficient Pipelines – D/S of Skyline Heights Project 

Pipe 

segment 

U/S 

Node 

ID 

D/S 

Node 

ID 

Ex. 

Pipe 

Length 

(ft) 

Ex. 

Pipe 

Dia. 

(in) 

Ex. 

Pipe 

Slope 

(ft/ft) 

Ex. Peak 

Dry 

Weather 

Flow 

(cfs) 

Post 

Project 

Peak Dry 

Weather 

Flow (cfs) 

Ex. Peak 

Dry 

Weather 

d/D 

Post 

Project 

Peak 

Dry 

Weather 

d/D 

5776 
14-

15390 
14-

15460 228.03 12 0.0055 1.8788 2.0599 0.6209 0.6617 

1764 
14-

17720 
14-

17940 96.01 10 0.0203 2.1672 2.3461 0.6119 0.6458 

1701 
14-

18070 
14-

18270 253.00 10 0.0202 2.2116 2.3903 0.6215 0.6555 

1658 
14-

18270 
14-

18400 402.85 10 0.0213 2.2182 2.3968 0.6117 0.6447 

1582 
14-

18400 
14-

18260 127.04 10 0.0206 2.2220 2.4006 0.6190 0.6527 

4984 
14-

18260 
14-

18380 257.21 10 0.0194 2.2381 2.4166 0.6346 0.6698 

1498 
14-

18380 
14-

18580 394.77 10 0.0202 2.2690 2.4472 0.6318 0.6661 

1406 
14-

18580 
14-

18750 318.63 10 0.0200 2.2755 2.4536 0.6354 0.6700 

3468 
14-

14070 
14-

13700 168.56 8 0.0037 0.6615 0.8582 0.7369 1.0000 

3452 
14-

13700 
14-

13400 170 8 0.004 0.6649 0.8615 0.7197 1.0000 

3212 
14-

12790 
14-

12570 164 8 0.0039 0.7624 0.9570 1.0000 1.0000 

2694 
14-

11280 
14-

11370 113 10 0.0042 1.1582 1.3465 0.6821 0.7708 

2662 
14-

11370 
14-

11660 363.21 10 0.0044 1.1669 1.3551 0.6799 0.7668 

1305 
14-

18750 
14-

18780 76.37 10 0.017 2.3671 2.5446 0.6927 0.7332 

1291 
14-

18780 
14-

18820 105.7 10 0.0188 2.3676 2.5452 0.6676 0.7046 

1270 
14-

18820 
14-

18960 290.3 10 0.0196 2.3939 2.5713 0.6633 0.6992 

1062 
14-

19200 
14-

19260 148.12 10 0.0328 3.0888 3.2625 0.6625 0.6895 

979 
14-

19390 
14-

19560 301.37 10 0.03 3.1095 3.2831 0.6874 0.7167 
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TABLE 3-4 

Recommended Pipe Upgrades 

Pipe 

Segment 

Pipe 

Length 

(ft) 

Pipe 

Slope 

(ft/ft) 

Ex. 

Pipe 

Dia. 

(in) 

Proposed 

Replacement/ 

Parallel  Pipe 

Dia. (in) 

Post 

Project 

Peak Dry 

Weather 

Flow (cfs) 

Post Project 

Peak Dry 

Weather d/D 

Upgraded 

Peak Dry 

Weather d/D 

5776 228.03 0.0055 12 15 2.0599 0.6617 0.4569 

1764 96.01 0.0203 10 12 2.3461 0.6458 0.4767 

1701 253.00 0.0202 10 12 2.3903 0.6555 0.4827 

1658 402.85 0.0213 10 12 2.3968 0.6447 0.4761 

1582 127.04 0.0206 10 12 2.4006 0.6527 0.4810 

4984 257.21 0.0194 10 12 2.4166 0.6698 0.4913 

1498 394.77 0.0202 10 12 2.4472 0.6661 0.4891 

1406 318.63 0.0200 10 12 2.4536 0.6700 0.4914 

3468 168.56 0.0037 8 12 0.8582 1.0000 0.4355 

3452 170.00 0.004 8 12 0.8615 1.0000 0.4282 

3212 164.00 0.0039 8 12 0.9570 1.0000 0.4575 

2694 113.00 0.0042 10 12 1.3465 0.7708 0.5457 

2662 363.21 0.0044 10 12 1.3551 0.7668 0.5439 

1305 76.37 0.017 10 12 2.5446 0.7332 0.5269 

1291 105.70 0.0188 10 12 2.5452 0.7046 0.5113 

1270 290.30 0.0196 10 12 2.5713 0.6992 0.5083 

1062 148.12 0.0328 10 12 3.2625 0.6895 0.5027 

979 301.37 0.03 10 12 3.2831 0.7167 0.5180 

 





 

 

Appendix 

 

A 
REFERENCES 

 

City of Corona Sewer Master Plan, AKM Consulting Engineers, September 
2005. 
 
City of Corona Department of Water and Power Design Policy, November 
2012. 
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B 
SKYLINE HEIGHTS 

TTM 36544 
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C 
SKYLINE HEIGHTS DRAINAGE AREA 

AND SEWERSHED BOUNDARY MAP 
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