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SECTION 1 

 
EXECUTIVE SUMMARY 

 
 
1-1 Purpose 
 
The City of Ontario provides domestic water service to a population of approximately 175,000 
residents.  The City recognizes its responsibility to meet the customers’ needs with long range 
planning efforts.  By reviewing its existing water system and future needs, the City can continue to 
maintain a high service level and reliability in its water system in a cost effective and fiscally 
responsible manner.  This report is intended to update the domestic water analysis of the 2006 
Water and Recycled Water Master Plan and to provide a comprehensive planning guide for 
improving and upgrading the City’s domestic water system through 2035.  As a planning document, 
it is general in nature and is predicated upon the best information available at this time. 
 
1-2 Study Area 
 
The study area coincides with the City of Ontario boundary with the exception of two small areas in 
the north central and northeastern portion of the City that are served by Cucamonga Valley Water 
District (CVWD).  It is located approximately 35 miles east of downtown Los Angeles and 
encompasses approximately 50 square miles of residential, commercial, industrial, public and 
agricultural lands and the Ontario International Airport.  It is bordered by the Cities of Chino and 
Montclair on the west; the Cities of Upland and Rancho Cucamonga on the north; the City of 
Fontana and Riverside County on the east; and Riverside County, and the City of Chino on the 
south.   
 
Topographical Description and Geology 

The topography of the region generally slopes in a southwesterly direction from 1180 to 633 feet 
above mean sea level (amsl).   
 
Due to the presence of predominantly dairy industries over a long period of time, prime agricultural 
soils, high in salts and nitrates, cover approximately 2,999 acres or 36 percent of the total area in 
the NMC (SOI General Plan Amendment, 1998).  Organic materials (manure and feed) are 
reportedly present in thickness of up to six feet.   
 
The NMC is located within the Chino Groundwater Basin, which has been found to maintain a 
relatively shallow water table.  The SOI General Plan Amendment reported findings of groundwater 
elevations ranging from 530 to 590 feet in 1991.  Water depths observed in 1991 were about 100 
feet (SOI General Plan Amendment). 
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Climate 

The climate in the study area is Mediterranean-like with generally moderate temperatures and low 
humidity year-round.  The average median temperature is approximately 83o F.  The average 
annual days of sunshine is 312.  The historical average annual rainfall is about 11.3 inches.  Most 
of the rainfall typically occurs between October and April. 
 
Land Use 

The existing City is a well planned urban community with a balance of residential, commercial, and 
industrial land uses.  Within the service area (total of 31,345 Ac), the primary land use in the City is 
residential (8,762 Ac or 28.0%).  Industrial use also makes up a significant portion of the total 
existing land use (4,671 Ac or 14.9%).  Approximately 3,290 acres or 10.5 percent of the total is 
currently undeveloped.  The total number of housing units in the City is estimated at 47,795.    
 
The ultimate land uses are based upon the City’s latest general plan document entitled The Ontario 
Plan (2010).  The residential area increases to 10,915 acres (34.2 percent of total).  The 
employment area, including business parks and industrial uses, is expected to entail about 8,103 
acres (25.4 percent of total). 
 
Population 

Since its incorporation in 1890, the City of Ontario has grown from a population of 683 to 
approximately 174,536 in 2010 (Ref: California Department of Finance, Table E-5, 2010).  .  With a 
population of 174,536 and a 3.67 percent vacancy rate, the average number of persons per 
household is estimated at 3.766 (Ref: California Department of Finance, Demographic Research 
Unit, Table E-5, 2010). 
 
The ultimate population in New Model Colony is expected to be approximately 162,518 (Ref: 2010 
General Plan Approved Landuse Buildout Estimate Table).  The ultimate population in Old Model 
Colony is estimated at 195,752.  The total ultimate population is estimated at 358,270 which will 
more than double the existing population.  The service area population will be 352,500. 
 
1-3 Water Use 
 
Historical Water Production and Purchase 
 
The City obtains its potable water supply from groundwater wells in Chino Basin and imported water 
from the Water Facilities Authority (WFA) and the Chino Basin Desalter Authority (CDA).  The City 
currently owns 32 wells.  Four wells are either abandoned or destroyed, five (5) of the wells are 
inactive, while the other 23 wells are operational. 
 
Over the last ten years, the annual production has averaged a total of 43,340 AFY (38.7 mgd).  The 
average production from Chino Basin is 30,605 AFY (27.3 mgd).  The average amount of imported 
water purchased is 12,735 AFY (11.4 mgd). 
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Water Consumption versus Water Production/Purchase 

The City typically purchases/produces more water than the quantity measured by the customer 
meters.  Table 1-1 summarizes the difference between the measured consumption and production 
from 2000 to 2009.  On average, 2.4 percent of the water supply is unaccounted for each year.  The 
discrepancy is partly due to the differences in the accuracies of the few large meters which 
measure purchases and production, and the thousands of small customer meters which measure 
sales.  Unaccounted for water can also be due to unmeasured uses such as water main flushing 
and other maintenance related tasks.  The remainder may be due to leaks from the system.  The 
average unaccounted for water rate of 2.4 is well within the industry standard.   

 
Table 1-1 

Water Consumption versus Water Production/Purchase 

2000 42,998 Data Incomplete - 152,524 - 252

2001 43,108 43,951 1.9 153,951 255 250

2002 44,193 44,709 1.2 157,752 253 250

2003 41,772 43,447 3.9 160,641 241 232

2004 42,087 42,967 2.0 162,528 236 231

2005 42,097 42,205 0.3 164,308 229 229

2006 42,780 43,901 2.6 164,763 238 232

2007 44,286 44,806 1.2 166,058 241 238

2008 42,072 43,301 2.8 166,760 232 225

2009 37,708 39,538 4.6 167,138 211 201

Average 42,310 43,1733 2.44 161,642 2373 234

Water 

Consumption1 

(AFY)

Water 
Production/

Purchase1 

(AFY)

Percent 
Unaccounted 

For Water

2 Population data from California Department of Finance, E-5 Population and Housing Estimates for Cities 2000-2010, excluding 
estimate of population for areas in Ontario served by CVWD.

3 Water production/purchase and per capita production/purchase averages do not include calendar year 2000 because the data was 
not available on the DWR report. 

4 Percent unaccounted for water average does not include calendar year 2000 data, because the data was not available.

1 Consumption and Production/Purchase data extracted from annual Department of Water Resources Public Water System Statistics 
Report.  Consumption data for 2005 provided by City staff.

Per Capita 
Production/ 
Purchase 

(GPD/Person)Population2

Per Capita 
Consumption 
(GPD/Person)

Calendar 
Year

 
 
Water Demand Variations 

Demand variations through a year are influenced by seasonal effects such as temperature, 
humidity, and precipitation.  System demand variations throughout a day are influenced by the 
customer base and the daily lifestyles of the customers.  In primarily residential areas, the peak 
demands within a day typically occur in the morning hours between 6:00 am and 9:00 am, when 
customers wake to begin their daily routine.  In largely commercial and industrial areas, the peaks 
may occur mid-day or the demand may even remain relatively constant throughout the work day.  
For this study, the variations are expressed as a ratio to the average demand, with the average 
demand being equal to one. 
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Monthly Demand Variations 

Typical of most Southern California communities, the City’s water consumption exhibits a distinct 
seasonal pattern.  Peak and low monthly consumption occur during the dry summer months and 
wet winter months, respectively.  Peak demands in Ontario typically occur in August and 
September.  Low demands typically occur in February, March, or April.  The highest and lowest 
monthly demand factors between 2000 and 2009 were 1.43 and 0.53, respectively.   
 
Daily Demand Variations 

Maximum day demand for this study was based upon a review of daily production/purchase reports 
for 2007 and 2008.  The maximum day production/purchase for both years was approximately 1.5 
times the average day demand for the year.  A maximum day demand factor of 1.6 was selected for 
the Master Plan work to account for the limited data currently available. 
 
Hourly Demand Variations 

Knowledge of accurate demand variations over a 24-hour period is essential for proper analysis of 
water systems.  For this study, hourly demand variations were represented by the development of a 
diurnal demand curve for each potable water usage type.  The diurnal demand curves are 
employed in determining the adequacy of the sources of supply, pumping facilities, reservoirs, and 
the transmission / distribution facilities. 
 
The diurnal curves developed in the City’s Water and Recycled Water Master Plan, dated April 
2006 were implemented in this study, which did not include diurnal curve development in its scope.  
The diurnal curves were generally based upon tank level information from the Supervisory Control 
and Data Acquisition (SCADA) system.  Graphs of the diurnal curves can be seen in Section 4-6 of 
this report. 
 
System Demands and Peaking Factors 

It is important to evaluate a water system during various incremental peak demands.  Typically, a 
water system is designed to meet the maximum demands placed on it.  The system components 
must be designed to cope with these demands as they occur.  Maximum month and maximum day 
demands are important factors in sizing a system’s supply capability.  Maximum day demands 
usually dictate the design criteria for both system transmission and storage needs.  Peak hour 
criterion is a measure of the system’s overall adequacy with respect to its transmission and 
distribution elements, as well as its operational storage capacity.   
 
The relationships between the peaking factors developed for this study with respect to the average 
day demand estimate are displayed graphically on Figure 1-1.  
 
Existing Demands 

Existing water demands by zone are shown in Table 1-2.  These are estimates based upon the 
distribution of demands used in the hydraulic model.  The model utilized water meter records from 
2008. 
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Figure  1-1 
Water Demand Peaking Factors 
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Table 1-2 

Existing Water Demands by Zone 

 

gpm mgd AFY gpm mgd AFY gpm mgd AFY gpm mgd AFY gpm mgd AFY

1348 2,671 3.85 4,308 3,819 5.50 6,160 4,060 5.85 6,548 4,273 6.15 6,892 6,173 8.89 9,955

1212 11,059 15.92 17,836 15,814 22.77 25,505 16,810 24.21 27,110 17,694 25.48 28,537 25,557 36.80 41,219

1074 4,977 7.17 8,026 7,117 10.25 11,478 7,565 10.89 12,200 7,963 11.47 12,842 11,501 16.56 18,549

1010 4,674 6.73 7,538 6,684 9.62 10,780 7,104 10.23 11,458 7,478 10.77 12,061 10,801 15.55 17,421

Total 23,380 33.67 37,708 33,434 48.15 53,922 35,538 51.18 57,316 37,409 53.87 60,333 54,032 77.81 87,143

1 Maximum Day Demand shown is calculated using maximum day factor of 1.60.  In the hydraulic model, a maximum day factor of 1.24 is 

  used for Temple Inland.
2 Peak Hour Demand shown is calculated using peak hour factor of 2.31.  In the hydraulic model, some of the large users are assigned 

  specific Peak Hour factors based on the user's hours of operation

Zone

Average Max Month Max Week Max Day1 Peak Hour2
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Ultimate Demands 
 
A thorough explanation of the development of the ultimate demands is explained in the Ultimate 
Citywide Water Demand Estimate Technical Memorandum, included as Appendix 1.  In summary, 
the following steps were used to estimate the ultimate demands: 

1. Existing meter data was used for existing uses in Old Model Colony (OMC).  The demands 
were reduced by 5 percent to account for future conservation efforts and increased by 5 
percent to compensate for unaccounted for water. 

2. Developed unit demand factors in gpd/ac were used to estimate demands for the vacant 
and future densification areas in OMC.  Unit demand factors included a 5 percent reduction 
for future conservation efforts. 

3. Developed unit demand factors in gpd/person or gpd/job were used to estimate demands for 
future mixed use areas.  Unit demand factors included a 5 percent reduction for future 
conservation efforts. 

4. Developed unit demand factors in gpd/person or gpd/job were used to estimate demands for 
future New Model Colony (NMC) residential and commercial areas.  Unit demand factors 
included a 5 percent reduction for future conservation efforts. 

5. Developed unit demand factors in gpd/ac were used to estimate demands for future NMC 
public facilities and schools.   

6. Demands for major parks, right-of-ways, and open space areas within NMC were not 
included because it was assumed to be served by the recycled water system.  The 
remainder of the areas were assumed be served by domestic water and are accounted for 
in the unit demand factors. 

The ultimate average citywide demand estimate included in the Technical Memorandum (Appendix 
1) is reported as 69,384 AFY.  For this Master Plan, the ultimate average demand is estimated at 
74,735 AFY as shown in Table 1-3.  The reason for the difference is that the Master Plan did not 
account for recycled water use for future OMC developments or for recycled water use conversions 
in the OMC.  In the event that future OMC developments do not use recycled water or if current 
domestic water users are not converted to the recycled water system, the domestic water system is 
planned to be able to accommodate all the expected ultimate demands. 

 
The following unit demand factors were implemented for all areas where population data was 
available.  These factors account for future water conservation efforts. 

 Rural Residential = 140 gpd/person 

Low Density Residential = 136 gpd/person 

Low-Medium Density Residential = 116 gpd/person 

 Medium Density Residential = 98 gpd/person 

 High Density Residential = 76 gpd/person 
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 Office Commercial and Business Park = 43 gpd/job 

 Neighborhood Commercial = 70 gpd/job 

 General Commercial = 180 gpd/job 

 Industrial = 95 gpd/job 

 Mixed use office = 43 gpd/job 

 Mixed use non-office = 125 gpd/job 
 
The City of Ontario’s ultimate water system demands utilized in this study are shown in Table 1-3 
by zone.   

Table 1-3 
Ultimate Water Demands by Zone  

gpm mgd AFY gpm mgd AFY gpm mgd AFY gpm mgd AFY gpm mgd AFY

1348 3,552   5.11 5,728 5,079 7.31 8,192 5,399 7.77 8,707 5,683 8.18 9,166 8,208 11.82 13,239

1212 15,874 22.86 25,601 22,700 32.69 36,610 24,128 34.74 38,914 25,398 36.57 40,962 36,685 52.83 59,165

1074 6,045   8.70 9,749 8,644 12.45 13,942 9,188 13.23 14,819 9,672 13.93 15,599 13,970 20.12 22,531

1010 7,878   11.34 12,705 10,737 15.46 17,317 11,446 16.48 18,460 12,076 17.39 19,477 16,162 23.27 26,065

925 12,990 18.71 20,951 17,277 24.88 27,864 18,446 26.56 29,750 19,485 28.06 31,426 24,981 35.97 40,290

Total 46,339 66.73 74,734 64,438  92.79 103,925 68,608   98.80 110,651 72,315  104.13 116,630 89,113 144.01 161,290

* Demands shown do not include potential recycled water use in OMC or potential recycled water conversions
1 Maximum Month Demand shown is calculated using maximum month factor of 1.43 for OMC demands and 1.33 for NMC demands. 
2 Maximum Week Demand shown is calculated using maximum week factor of 1.52 for OMC demands and 1.42 for NMC demands. 
3 Maximum Day Demand shown is calculated using maximum day factor of 1.60 for OMC demands and 1.50 for NMC demands. 

   In the hydraulic model, a maximum day factor of 1.24 is used for Temple Inland.
2 Peak Hour Demand shown for each zone is calculated using the overall system peak hour factor of 1.92.  In the hydraulic model, some of the large

  users are assigned specific Peak Hour factors based on the user's hours of operation.  The actual peak hour demands may vary by zone in the model.

Zone

Average Max Month1 Max Week2 Max Day3 Peak Hour4
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Developed unit demand factors in gpd/ac are shown in Table 1-4. 
 

Table 1-4 
Domestic Water Unit Demand Factors 

Density 
(du/ac)

Density 
(people/

du)

Unit Demand Factor 
(gpd/ person or 

gpd/job)

Unit 
Demand 
Factor 

(gpd/ac)

Unit 
Demand 
Factor 

(gpd/du)

Residential

Rural Residential RR  0 - 2 4.0 140 1,120 560

Low Density Residential LDR 2 - 5 4.0 136 2,450 544

Low Medium Density Residential LMDR 5 - 11 4.0 116 3,940 464

Medium Density Residential (OMC) MDR 11 - 25 3.8 98 6,730 372

Medium Density Residential (NMC) MDR 11 - 25 3.3 98 7,220 323

High Density Residential (OMC) HDR 25 - 45 3.3 76 8,900 251

High Density Residential (NMC) HDR 25 - 45 2.0 76 5,320 152

Commercial

Business Park BP - - 43 2,200 -

General Commercial GC - - 180 2,200 -

Hospitality1 HOS - - 5,000 -

Neighborhood Commercial NC - - 70 2,200 -

Office Commercial OC - - 43 3,400 -

Industrial

Industrial IND - - 95 2,000 -

Mixed Use

Mixed Use2 MU - -

Factors for residential, 
see above           

43 for office          
125 for non-office

N/A -

Open Space

Open Space Non-Recreational OS-NR - - - 1,000 -

Open Space Recreational OS-R - - - 1,000 -

Public

Public Facility PF - - - 2,200 -
Public School3 PS - - - 3,500 -

Landuse

1 If possib le it is recommended to use 150 gpd/room on a case by case basis.  It is difficult to estimate the number of 
rooms or square footage per acre.

2 Mixed Use demands should be based on the types of landuse that make up the specific area  and the unit flow 
factors provided above.  The City's 2010 General Plan (The Ontario Plan) provides detailed information on the 
landuses that make up each mixed use area (See Table 3-2 of this report).

3 The unit flow factor 3,500 gpd/ac include an allowance for irrigation.  If irrigation will be supplied by recycled water, a 
factor of 1,800 gpd/ac is recommended. This reduced factor was used in the hydraulic model for NMC schools.  
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Recycled Water 

The City’s existing recycled water use in OMC is estimated at 1,547 AFY as of January 2010. The 
recycled water is supplied by Inland Empire Utilities Agency’s (IEUA) recycled water system.  There 
are currently 147 recycled customer meters in the City.   
 
The City’s Recycled Water Master Plan is based upon increasing the recycled water use in OMC to 
6,898 AFY, including 1,944 AFY in currently vacant areas, and 3,407 AFY in future conversions 
from potable water to recycled water along the planned recycled water pipeline alignments.  The 
Recycled Water Master Plan determined the need for 11,487 AFY of recycled water in NMC. 
 
Conversions of domestic water use to recycled water use was not incorporated into the domestic 
water model for this study.  This was done to be conservative and assure that the domestic water 
system could provide the demands if necessary. 
 
1-4 Water Supply 
 
Sources of Supply 

The City’s existing potable water supply consists of imported water from the Water Facilities 
Authority (WFA) and Chino Basin Desalter Authority (CDA) and the groundwater from Chino Basin, 
extracted via the City’s wells.  The City currently owns 32 wells.  Four wells are either abandoned or 
destroyed, five (5) of the wells are inactive, while the other 23 wells are operational.  Over the last 
ten years, the City has imported an average of 12,735 AFY and pumped 30,605 AFY from the 
groundwater basin.  Therefore, about 29 percent of the City’s water supply is imported.   
 
Imported Water Supply 

Water is imported into Southern California 
through two major water supply systems: 

1. The Colorado River Aqueduct, 
constructed and operated by 
Metropolitan Water District of 
Southern California (MWD), 
transports water from the Colorado 
River to MWD’s service area. 

2. The State Water Project, owned and 
operated by the State of California 
Department of Water Resources 
(DWR), transports water from the 
Sacramento-San Joaquin Delta 
through the California Aqueduct. 

 
The City’s imported water supply over the 
last ten years is shown in Table 1-5.  
 

(AFY) (mgd) (AFY) (mgd) (AFY) (mgd)

2000 9,258 8.3 - - 9,258 8.3

2001 8,907 8.0 - - 8,907 8.0

2002 9,325 8.3 - - 9,325 8.3

2003 13,207 11.8 - - 13,207 11.8

2004 15,143 13.5 - - 15,143 13.5

2005 13,406 12.0 - - 13,406 12.0

2006 12,256 10.9 2,852 2.5 15,108 13.5

2007 12,826 11.5 5,352 4.8 18,178 16.2

2008 8,747 7.8 7,528 6.7 16,275 14.5

2009 3,494 3.1 5,047 4.5 8,541 7.6

Average 10,657 9.5 5,195 4.6 12,735 13.0

2000-2008 data from City's General Production Reports

2009 data from Ontario System Operations file

Year

WFA Supply CDA Supply

Table 1-5

Imported Water Supply

Total Supply
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Water Facilities Authority 

The Water Facilities Authority (WFA) currently owns and operates the Agua de Lejos Water 
Treatment Plant located at the Benson Avenue and 18th Street, in the City of Upland.  It is a 
conventional surface water treatment facility that treats and disinfects imported water supplies, 
primarily State Water Project water that is purchased from MWD through IEUA.  The current rated 
capacity of the plant is 81 mgd.  The City of Ontario owns 25 mgd or 31.4 percent of the treatment 
plant capacity. 
 
The water from Agua de Lejos Water Treatment Plant is conveyed to two locations that connect 
with the City’s existing water system.  The first turnout (Turnout 1) is located adjacent the 1212-1A 
and 1212-1B Reservoirs at the northwest corner of Eighth Street and Fern Avenue.  It has a 16 mgd 
capacity.  The second turnout (Turnout 2) is located adjacent the 1212-3 Reservoir at the southeast 
corner of Campus Avenue and A Street.  It has a 9 mgd capacity.  The maximum volume of water 
that the City can receive from their WFA connections is therefore 25 mgd.   
 
Chino Basin Desalter Authority 

The Chino Basin Desalter Authority (CDA), a joint powers agency, purifies brackish groundwater 
extracted from the lower Chino Basin with the Chino 1 and Chino 2 Desalter facilities and distributes 
drinking water to member agencies.  Each of the member agencies has “take or pay” contracts to 
purchase water produced by the CDA.  CDA owns and operates the two groundwater treatment 
desalination systems, Chino Desalter 1 (CDA I) and Chino Desalter 2 (CDA II).   
 
CDA I is located in the City of Chino south of Kimball Avenue, west of Euclid Avenue.  There are 14 
supply wells feeding the desalter facilities.  CDA I produces 14.2 mgd or 15,900 AFY of high-quality 
drinking water.  The City receives about 1,500 AFY of water from the CDA I facility.   
 
CDA II is located at 11202 Harrel Street in Mira Loma, California.  There are 8 supply wells feeding 
the desalter facilities.  CDA II produces 9.3 mgd or 10,400 AFY of high quality drinking water.  The 
City receives about 3,500 AFY of water from the CDA II facility. 
 
Groundwater Supply 

The City extracts groundwater from the Chino Groundwater Basin (Chino Basin or Basin), which is 
one of the largest groundwater basins in the Southern California area with storage capacity 
estimated at five to seven million acre-feet.  It collects roughly 140,000 acre-feet of water each year.  
Chino Basin encompasses about 235 square miles of the upper Santa Ana River watershed and 
lies within portions of San Bernardino, Riverside, and Los Angeles counties.   
 
Per the Chino Basin Judgement, the City of Ontario has appropriative rights to 16,337.40 AFY and 
its share of the initial operating safe yield is 11,373.82 AFY or 20.74 percent. 
 
Water Quality 

Imported water is generally of good quality with nitrate and total dissolved solid concentrations well 
below the established maximum contaminant levels.  Groundwater quality in Chino Basin is 
generally good with better quality in the northern portion of the basin where recharge occurs.  
Salinity (TDS) and nitrate-nitrogen concentrations increase in the southern portion of the basin.  
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Areas of high nitrate concentrations are shown in Figure 5-2.  The City of Ontario has inactivated or 
abandoned several wells (Well 3, 4, 9, 15, and 50) due to high nitrate and perchlorate 
concentrations detected above the maximum contaminant levels (MCL). 
 
Future Imported Water Supply 

In the future, water supply capacity provided from WFA will remain at 25 mgd.  The City’s Chino II 
product water entitlements from CDA will increase by 3,533 AFY following the completion of the 
Chino II expansion project.  The total supply from CDA II will be about 7,033 AFY.  The total supply 
from CDA I will remain at 1,500 AFY.  New facilities are being designed so that the CDA II product 
water can be delivered to the City’s 1010 Zone in the vicinity of the intersection of Millliken Avenue 
and Riverside Drive.   
 
1-5 Existing System 
 
General 

The City’s existing domestic water system consists of the following: 

 5 primary pressure zones (Zone 925, 1010, 1074, 1212, and 1348) 

 Over 2.8 million feet (546 miles) of transmission and distribution pipe, 2-inches through 42-
inches in diameter 

 6,811 fire hydrants  

 36,658 water meters 

 23 active wells and 5 inactive wells  

 12 reservoirs with a total volume of 75 MG 

 4 active booster pump stations, 1 inactive 
booster pump station 

 16 pressure reducing stations  

 5 inter-agency connections 

 2 Connections to Water Facilities Authority 

 2 Connections to Chino Desalter Authority 

 1 Ion Exchange Treatment Facility  

 2 altitude valves 

 36,658 domestic water services (See Table 1-6) 

The existing water service area includes only a very small portion of New Model Colony- Edenglen 
by Brookfield Homes (located south of Riverside Drive, east of Mill Creek Avenue), and Colony 
High School (located south of Riverside Drive and west of Mill Creek Avenue).  The majority of the 
existing residents and businesses of NMC use private groundwater wells for their water supply.  
The existing domestic water system is shown on Figure 1-2. The hydraulic schematic of the 
existing water system is shown on Figure 1-3. 

Meter Type 
Number of 

Meters

Single Family Residential 29,473

Multiple Family Residential 2,069

Commercial 3,285

Industrial 278

Landscape Irrigation 1245

Other 308

Total 36,658

Table 1-6

Water Meter Type
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Pressure Zones 

As shown in Figure 1-2, the existing system is divided into the 5 pressure zones entitled: 925 Zone, 
1010 Zone, 1074 Zone, 1212 Zone, 1348 Zone.  It should be noted that the 925 Zone does not 
currently have any existing demands.  The 925 Zone will serve the future New Model Colony 
developments.  The largest pressure zone in the system is the 1212 Zone, which covers about 38 
percent of the existing water service area.  Details of each pressure zone are shown in Table 1-7.  

 
Table 1-7 

City of Ontario Pressure Zones 

Pressure 
Zone

Name1  

Pressure Zone 

Name2  
 Area

(sq. mi.) 
Area 
(Ac)

 Pipe  
Length    

(ft) 

Hydraulic
Grade 
Line 
(ft)  

Ground 
Elevation

Range 
(ft)  

Static 
Pressure 

Range3 

(psi)

1348  13th Street   3.1       1,954 370,591 1,348  1,020 - 1,180  73 - 142  

1212  8th Street   18.7     11,957 1,285,311 1,212  865 - 1,095   51 - 150  

1074  4th Street   7.5       4,780 596,218 1,074  825 - 930   62 - 108  

1010  Phillips Street   9.0       5,783 615,906 1,010  735 - 880   56 - 119  
9254

 Francis Street   10.5     6,733 15,341 925  635 - 800   54 - 126  

Total 48.8     31,206 2,883,366 
1 Nomenclature used in this report.
2 Nomenclature used in previous Water Master Plan.
3 Calculated based on HGL and ground elevation range.

4 There is no existing demands in the 925 Zone.  The water entering Reservoir 925-2A is pumped out to the 
1212 Zone.  Brookfield Homes and Colony High School are currently connected to the 1010 Zone.  

Transmission and Distribution System 

The potable water system includes 546 miles of transmission and distribution pipe, ranging in size 
from 2-inches through 42-inches.  Pipe materials are primarily ductile iron, cast iron, and cement 
motor lined and welded steel.  More than half of the system was constructed between 1970 and 
2000. 
 
City Wells 

There are 32 wells within the City’s water system.  Twenty three (23) of them are currently active 
and five (5) are inactive.  Four wells have been abandoned.  The total well capacity is about 51,100 
gpm or 73.6 mgd.   
 
Reservoirs 

The City’s water system includes twelve (12) reservoirs ranging in capacity from 2 million gallons  to 
20 million gallons. The City’s total reservoir capacity is currently 75 MG of which approximately 32 
MG lies within the 1212 Zone. The hydraulic gradient in each pressure zone is controlled by the 
high water elevation of the reservoirs that feed the zones by gravity.  
 
All the existing reservoirs in the City are less than 60 years old with the exception of Reservoir 
1212-3, which was constructed in 1926. The average life expectancy of concrete reservoirs and 
steel tanks is about 100 years, provided that reservoirs are properly maintained and regularly 
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repainted or recoated every 15-20 years. Thus, most of the City reservoirs are expected to be in 
fairly good condition and no improvements based on age are recommended except for Reservoir 
1212-3. 

Booster Pump Stations 

The City’s system includes five booster pump stations.  One station, housing Booster B (BP-B), is 
inactive.  The Ontario Booster Pump Station was constructed in 2008.  It currently takes suction 
from Reservoir 925-2A.  Reservoir 925-2A was constructed to ultimately serve a new 925 Zone, 
which will serve water to New Model Colony.  Currently, there is not much demand in New Model 
Colony.  Therefore, the water is moved from Reservoir 925-2A to the 1212 Zone via three pumps at 
the Ontario Booster Pump Station. 
 
Pressure Reducing Stations 

The City’s system includes sixteen (16) pressure reducing stations (PRS).  Most of the stations 
have two or more pressure reducing valves (PRVs), a main valve and a one or more bypass valves.  
The main valve, the smallest in diameter, typically has the highest pressure setting.  Bypass valves 
are larger in diameter and have a slightly lower pressure setting than the main valve.  The bypass 
valve will open when the system pressure drops below the main valve’s pressure setting and the 
main valve cannot supply enough water.  If the downstream pressure continues to fall below the 
bypass valve pressure setting, the second bypass valve will open to provide additional water.  In 
addition, pressure relief valves are generally present at each PRS.  These valves protect the water 
system from abnormally high pressures should the regulating valves fail to work properly. 
 
Altitude Valves 

The existing system has two altitude valves that regulate reservoir operations.  The altitude valves 
are operated based on levels in Reservoirs 1010-2 and 1010-1.   
 
Imported Water Connections 

The City has two Water Facilities Authority (WFA) turnouts, two points of connection with the Chino 
Basin Desalter Authority (CDA), and one point of connection to the San Antonio Water Company 
(SAWC).   
 
Inter-Agency Connections 

The City’s water system has five inter-agency connections with neighboring cities or water utilities.  
These inter-agency connections allow the City to obtain water from or provide water to adjacent 
water systems.  One connection is capable of allowing water from Cucamonga Valley Water District 
to the City’s 1212 Zone.  One connection is capable of providing water from the City’s 1212 Zone to 
the City of Chino.  Three connections are capable of providing water from the City’s 1348 Zone to 
the City of Upland and Cucamonga Valley Water District. 
 
Water Treatment 

Operated by the City for over thirty years to treat raw Colorado River water from the MWD Upper 
Feeder, the John Galvin Water Treatment Plant was deactivated in 1993 because the treatment 
process did not meet the requirements of the Surface Water Treatment Rule.  
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As a part of participating in the DYY program, the John Galvin Water Treatment Plant site 
(southeast corner of Cucamonga Avenue and Fourth Street) was chosen for the location of a new 
ion-exchange facility.  The ion-exchange plant was completed in 2008 and treats water extracted 
from Well 44 and Well 52.  The groundwater is treated for nitrates and perchlorates and is then fed 
into Reservoir 1074-1A and 1074-1B.  The facility includes a bypass blending system where 
groundwater can be blended with Zone 1212 water prior to entering Reservoir 1074-1A and 1074-
1B.  The treated and bypass blending capacities depend on the groundwater quality being treated 
at the time.  The maximum well water concentrations are 70 mg/L nitrate and 8 micrograms/L 
perchlorate.  The treated well water has concentrations of less than 35 mg/L nitrate and less than 
4.6 micrograms/L perchlorate. 
 
1-6 Service Criteria 
 
Performance criteria are established to evaluate the adequacy of various water system components 
through a systematic analysis.   Necessary improvements are identified and recommended for 
inclusion in a Capital Improvement Program (CIP).  Some criteria are based upon experience and 
their application is at the discretion of the water purveyor.  This includes service pressures, storage 
capacity, and sources of supply.  Other criteria, such as water quality and fire protection, are based 
on federal, state and local jurisdictional requirements.   

 
A summary of the service criteria is listed in Table 1-8. 
 
Water Quality 

The quality of water served by the City has to be in accordance with the Federal standards as well 
as the State of California Department of Public Health (CDPH) standards as set forth in Title 22 of 
the California Code of Regulations. 
 
The basic water quality standards are established by the Safe Drinking Water Act (SDWA), which 
was passed by the Congress in 1974.  Amendments to the SDWA were enacted in 1986 and 1996.  
The SDWA mandated the U.S. Environmental Protection Agency (EPA) to develop primary drinking 
water standards or maximum contaminant levels (MCL’S) in public water supplies.   
 
The CDPH has responsibility for the State’s drinking water program.  It is accountable to the EPA for 
enforcement of the SDWA and for adoption of standards that are at least as stringent as that of the 
EPA.  Since California conducts independent risk assessments, some of its standards are more 
stringent than the standards of the Federal Government. 
 
See Section 7-2.11 for additional information regarding the water quality requirements. 
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Table 1-8 
Service Criteria 

 
Description 

 
Criteria 

Existing 
Requirement 

Ultimate 
Requirement 

1. Source of Supply  

a. Total 

Maximum Day Demand ( except for 
closed zones which shall be Maximum 
Day Demand plus Fire Flow Demand or 
Peak Hour, whichever is greater)  

 
37,409 gpm 

 
72,315 gpm 

b. Local Supply Average Day Demand  23,380 gpm 46,339 gpm 
2. Reservoir Capacity  

a. Operational Storage 30% of  Maximum Day Demand    16.2 mg    27.4 mg 
b. Emergency Storage 100% of Average Day Demand   33.7 mg    66.7 mg 
c. Fire Suppression Highest  Fire Flow Requirement   

Residential   
Rural 1,500 gpm  for 2 hours     0.18 mg    0.18 mg 
Low Density 1,500 gpm  for 2 hours     0.18 mg    0.18 mg 
Low-Medium Density 1,500 gpm  for 2 hours     0.18 mg    0.18 mg 
Medium Density 2,000 gpm  for 2 hours     0.24 mg    0.24 mg 
High Density 3,500 gpm  for 4 hours     0.84 mg    0.84 mg 

Retail / Service   
Neighborhood 
Commercial 

2,500 gpm  for 3 hours  
   0.45 mg    0.45 mg 

General Commercial 3,000 gpm  for 3 hours     0.54 mg    0.54 mg 
Office Commercial 3,000 gpm  for 3 hours     0.54 mg    0.54 mg 
Hospitality 4,000 gpm  for 4 hours     0.96 mg    0.96 mg 

Employment    
Business Park 3,000 gpm  for 3 hours     0.54 mg    0.54 mg 
Industrial 3,500 gpm  for 4 hours     0.84 mg    0.84 mg 

Other   
Airport 4,000 gpm  for 4 hours     0.96 mg    0.96 mg 
Mixed Use 3,500 gpm  for 4 hours     0.84 mg    0.84 mg 
Open Space 1,500 gpm for 2 hours   
Public Facility 3,000 gpm  for 3 hours     0.54 mg    0.54 mg 
Public School 2,500 gpm  for 3 hours     0.45 mg    0.45 mg 

3. Booster Pump Stations 
 Capable of delivering Maximum Day Demand plus Fire Flow or Peak 

Hour Demand of service area, whichever is greater 
  Stand-by pump equal in size to the largest duty pump 

 
 Flow meters, suction and discharge pressure gauges, and telemetry 

equipment for alarm and status notification at each station 
  Provisions for emergency power at all stations 

4. Minimum Pipe Size 
12-inch in commercial and industrial areas 
8-inch in all other areas 
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Table 1-8 

Service Criteria (continued) 
 

Description 
 

Criteria 
5. Maximum Velocities  5 ft/s at Average Day Demand 
  7 ft/s at Maximum Day Demand (5 ft/s for PVC pipe) 
    7 ft/s at Fire Flow Demand (5 ft/s for PVC pipe) 
6. Static Pressures  Minimum 40 psi 
  Desired 60 - 80 psi 
  With pressure regulation over 80 psi 
7. Dynamic Pressures Minimum 40 psi during Peak Hour Demand 
8. Fire Flows and Pressures 

Residential  
Rural 1,500 gpm  for 2 hours with 20 psi residual pressure at fire hydrant 
Low Density 1,500 gpm  for 2 hours with 20 psi residual pressure at fire hydrant 
Low-Medium Density 1,500 gpm  for 2 hours with 20 psi residual pressure at fire hydrant 
Medium Density 2,000 gpm  for 2 hours with 20 psi residual pressure at fire hydrant 
High Density 3,500 gpm  for 4 hours with 20 psi residual pressure at fire hydrant 

Retail / Service  
Neighborhood 
Commercial 

2,500 gpm  for 3 hours with 20 psi residual pressure at fire hydrant 

General Commercial 3,000 gpm  for 3 hours with 20 psi residual pressure at fire hydrant 
Office Commercial 3,000 gpm  for 3 hours with 20 psi residual pressure at fire hydrant 
Hospitality 4,000 gpm  for 4 hours with 20 psi residual pressure at fire hydrant 

Employment  
Business Park 3,000 gpm  for 3 hours with 20 psi residual pressure at fire hydrant 
Industrial 3,500 gpm  for 4 hours with 20 psi residual pressure at fire hydrant 

Other  
Airport 4,000 gpm  for 4 hours with 20 psi residual pressure at fire hydrant 
Mixed Use 3,500 gpm  for 4 hours with 20 psi residual pressure at fire hydrant 
Open Space 1,500 gpm  for 2 hours with 20 psi residual pressure at fire hydrant 
Public Facility 3,000 gpm  for 3 hours with 20 psi residual pressure at fire hydrant 
Public School 2,500 gpm  for 3 hours with 20 psi residual pressure at fire hydrant 

 
 
1-7 Hydraulic Model 
 
A computer model of the City’s water system was utilized to aid in the evaluation of the adequacy of 
the existing facilities under present and future demand conditions.   
 
Hydraulic analyses were performed using the Innovyze (formerly MWHSoft) InfoWater program, 
which is a commercially available hydraulic software package that is designed to simulate steady 
state and extended period operations of water systems. 
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The City’s existing hydraulic model, developed for the 2006 Water and Recycled Water Master 
Plan, was used as the basis for the model.   For this study, pipelines and facilities that had been 
constructed since mid-2004 and not included in the original model were added per the City’s Water 
GIS and as-built construction plans.   
 
The model primarily includes the domestic water pipelines that are owned by the City.  Water 
service laterals are not included.  Modeling information associated with each pipe includes size, 
length, and roughness.  Other information included in the model database are pipe diameter, year 
of installation, zone, and pipe material.  Modeling information associated with each node includes 
elevation, water demand, and diurnal pattern of demand.  Node and facility elevations were 
obtained from the City’s 2-foot contour information, provided in GIS shapefile format.  The 
elevations are based on the National American Vertical Datum (NAVD) of 1988. 
 
See Section 8 for additional details on the development of the hydraulic model. 
 
1-8 System Analysis 
 
The established system criteria and the computer model were utilized in analyzing the system, and 
evaluating its adequacy.  The system was analyzed under average day, maximum day, peak hour, 
and maximum day plus fire flow conditions.  Survey of the City’s source of supply, storage, and 
pumping facilities were also conducted.   
 
Existing system deficiencies were identified and mitigation projects were formulated based upon the 
results of the model runs, the survey, and input from City staff.  Proposed projects were added in 
the hydraulic model to test the operation of the system after implementation. 
 
Source of Supply 

The criterion established requires a source of supply equal to one maximum day demand, with one 
average day demand from local sources.   
 
Per the criterion, the City’s existing source of supply should be greater or equal to 37,409 gpm with 
23,380 gpm from local sources.  The total existing supply sources is equivalent to 71,554 gpm 
which exceeds the criteria of one maximum day demand of 37,409 gpm.  The total source of supply 
from wells or local sources is 51,093 gpm which exceeds the criteria of one average day demand of 
23,380 gpm. 
 
Per the criterion, the City’s ultimate source of supply would need to be greater or equal to 72,315 
gpm (maximum day demand) with 46,339 gpm (average day demand) from local sources.  The City 
already has an additional well drilled (Well 43) and sites identified for three more (Well 42, 48, and 
51).  Altogether, the ultimate system will include 9 additional wells, with 7 wells serving the 925 
zone.  The total capacity of the existing wells meets the criteria of one average day demand under 
ultimate conditions.  However, additional wells are needed to be able to supply the maximum day 
demand efficiently when water from one or more of the imported supply sources may not be 
available, and to operate the wells during the off-peak periods. 
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The estimated useful life of well casings is 60 years.  The oldest active well is Well 17, which was 
constructed in 1963.  Well 24 was constructed in 1969, and Wells 25, 26, and 27 were constructed 
in 1971.  Depending upon the condition of the casings, these wells may be lost in the next 15 to 20 
years.  Because nine new wells are planned, additional replacement wells have not been included 
in the CIP for these wells. 
 
Storage 

For the City of Ontario’s system, operational storage criterion is based on 30 percent of the 
maximum day demand for NMC, and 25 percent of maximum day demand for OMC due to the 
diversity of demands in OMC.  The City’s emergency storage criteria is set to one average day 
demand.  Fire suppression storage is the volume required to supply the service area with the 
required fire flows, which range from 1,500 to 4,000 gpm for a duration of two (2) to four (4) hours.  
The fire flow suppression storage and operational storage is increased by 15 percent so that a 
portion of the reservoir volume is available for variations in elevation, and to provide submergence 
over the reservoir outlet pipe.  The emergency storage volume is not increased by 15 percent in 
order to keep the required storage volumes at reasonable amounts.  In a real emergency, the 
emergency storage volume plus the operational storage volume plus the fire suppression storage 
volume would all be available for use. 
 
Due to age and condition, it is assumed in the ultimate storage analysis that the 10 MG Reservoir 
1212-3 will be abandoned.  Two additional 8 MG reservoirs are recommended for the 1212 Zone.  
One additional 6 MG reservoir and two 9 MG reservoirs are recommended for the 925 Zone which 
will ultimately provide service to most of New Model Colony.  The recommended reservoirs were 
considered in the ultimate storage analysis. 
 
For the existing system, a storage deficit of 6.68 mgd was calculated in the 1074 Zone. For the 
ultimate system, the storage deficit of the 1074 Zone is increased to 8.92 mgd.  The available 
surplus in the 1212 Zone (3.52 mgd, following the construction of two new 8 MG reservoirs) could 
be transferred to the 1074 Zone via PRSs.  Ultimately, the 1010 Zone surplus is calculated to be 
9.19 mgd.  The construction of a new booster pump station is recommended to pump this surplus 
water from the 1010 Zone to the 1074 Zone. 
 
Reservoir condition assessment led to the following recommendations: 

 Structural retrofits for 1348 Zone Reservoirs 

 Inlet and outlet piping seismic retrofits for Reservoir 1010-1A 

 Repair of Reservoir 1212-3 (to extend its useful life possibly 10 to 15 years), including 
thorough roof inspection and repair 

 
Model Runs and System Pressures 

Existing System Analysis - The existing system was modeled with existing demands in order to 
confirm the system geometry and controls.  Results were compared with SCADA information 
provided by the City.   
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Ultimate Maximum Day, Peak Hour Analysis - Upon confirmation that the existing system model 
was simulating existing field conditions, the remaining hydraulic analyses for this study was 
primarily based upon the ultimate demands expected for the City’s domestic water system.  Initially, 
the ultimate demands were applied to the existing system plus planned facilities for the expanded 
1010 Zone and the 925 Zone (see Section 10 for further descriptions).  The model was run to 
determine areas of low pressures under maximum day peak hour conditions.  Improvements 
formulated to increase pressures in these areas to meet the criteria of a minimum of 40 psi during 
peak hour conditions include 3 PRSs and 28,390 feet of new pipe. 
 
Ultimate Maximum Day plus Fire Flows - System analysis was conducted with ultimate facilities and 
demands under maximum day plus fire flow conditions.  If the fire node was located near multiple 
land use types, the highest fire flow demand was utilized.  Improvement recommendations for 
additional or upsized pipe to address the fire flow deficiencies include 136,909 feet of pipe. 
 
Additional Analysis / Improvement Recommendations 

Additional improvement recommendations based upon previous studies, interviews with City staff 
and additional analysis include the following: 

 Pipeline replacement program for small diameter pipelines (6-inch or less) and aging 
pipelines (50 years or older) 

 Permanent back-up power at Well 39 

 Portable generator connections and manual transfer switches at all twenty existing wells 

 Purchase of eight 750 KW portable generators 

 One future inter-agency connection 

 Four future emergency connections 

 Completion of water meter replacements 

 Security upgrades at Reservoirs 1212-1A & 1212-1B, Reservoir 1212-3, Well 9, Well 26, 
Well 35, and Reservoir 1010-1 

 Airport metering and backflow prevention 

See Section 9 for additional information on the aforementioned improvement recommendations. 
 
1-9 Ultimate System 
 
The ultimate domestic water system will consist of five pressure zones as shown on Figure 1-4.  As 
New Model Colony is developed, the 1010 Zone will be expanded further south to Chino Avenue 
and a fifth pressure zone called the 925 Zone will be added, covering the rest of New Model 
Colony.  A hydraulic schematic of the ultimate system is shown on Figure 1-5.  Ultimate facility 
recommendation locations are shown on Figure 1-6. 
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925 Zone Facilities 

The future 925 Zone will provide water service to the majority of New Model Colony.  This zone is 
generally bounded by Chino Avenue to the north, Euclid Avenue to the west, the City boundary to 
the south, and Milliken Avenue to the east.  Some of the facilities that will ultimately serve the 925 
Zone have already been constructed.   
 
1010 Zone Facilities 

The southerly boundary of the existing 1010 Zone will ultimately be expanded south to Chino 
Avenue from Euclid Avenue to Milliken Avenue.  Currently, mainline pipes are planned in major 
streets.  The future pipes will tie into existing 1010 Zone pipes in Riverside Drive.  The expanded 
1010 Zone will require approximately 58,650 feet of mainline pipes.  Recommended sizes range 
from 12-inches to 18-inches.  Pipe sizes recommended in the 2006 WMP and existing agreements 
with developers were maintained for this study.  A new booster pump station from 1010 Zone to 
1074 Zone is recommended to provide water to 1010 Zone in emergencies or when storage 
reserves are low.  The location of this future pump station should be determined during a 
preliminary design study.. 
 
1212 Zone Facilities 

It is recommended that the future 1212 Zone include two additional 8 MG reservoirs (1212-4A and 
1212-4B) to meet the storage criteria.  The City has obtained a site located north of Foothill 
Boulevard and west of Rochester Avenue in the City of Rancho Cucamonga.  Piping has already 
been installed through the adjacent shopping center located on the property east of the reservoir 
site.  The total length of 30-inch pipe required to connect the future Reservoir 1212-4A and 1212-4B 
to the existing system is approximately 13,600 feet (will depend on final alignment).  The new pipe 
is proposed to tie into an existing 24- inch waterline in Fourth Street.  See Figure 1-4 for 
approximate locations of the recommended 1212 Zone facilities.  It is assumed that Reservoir 1212-
3 will be abandoned following the construction of Reservoir 1212-4A and 1212-4B.   
 
Under ultimate conditions, the City may take up to 25 mgd supply water from WFA connections in 
the 1212 Zone.  Some of this water needs to be conveyed south through pressure reducing stations 
to serve other zones.  Pressure reducing stations between the 1212 Zone and 1074 Zone are 
currently located on the east and west end of the 1074 Zone.  Two additional pressure reducing 
stations are recommended at Euclid Avenue and Vineyard Avenue to assist in increasing pressures 
in the north central portion of the 1074 Zone.  Another pressure reducing station is recommended 
between the 1074 Zone and 1010 Zone at Grove Avenue and SR-60, to increase the pressures in 
the northern portion of the 1010 Zone. 
 
1-10 Capital Improvement Program 
 
The Capital Improvement Program (CIP) consists of projects that will enhance the system to meet 
the established criteria, properly maintain the system’s assets, and replace the facilities that have 
reached the end of their useful lives.  The goal of the CIP is to provide the City with a long-range 
planning tool that will allow construction of the recommended projects in an orderly manner to 
improve the existing system and provide for future growth.  In order to accomplish this goal, it is 
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necessary to determine the estimated cost of the needed water system improvements identified in 
this report, establish a basis and prioritize each of the projects.   
 
The recommended CIP is shown in Table 1-9.  Project locations are shown on Figure 1-7.   
 
Cost Estimates 
 
Cost estimates have been prepared for each recommended project, based upon information from 
recent similar projects.  The pipeline replacement costs are based upon $15 per diameter inch per 
foot for the OMC and $12 per diameter inch per foot for the NMC.  The City of Ontario’s Old Model 
Colony is largely developed, and future pipelines will be constructed along alignments with many 
existing utilities.  Therefore, the costs of constructing new or replacement facilities will be generally 
higher in this area than one that is undeveloped.  New well costs include providing permanent back-
up power.  Construction costs can be expected to fluctuate as changes occur in the economy.  
These costs should therefore be reevaluated and updated annually based upon Engineering News 
Record (ENR) Index for the Los Angeles area (ENRLA), with the base ENRLA Index of 10,285 for 
April 2012. 
 
It should be noted that some of the improvements recommended herein are conceptual in nature 
based on existing planning information available.  Therefore, they should not be considered as 
absolute for final design.  Further analysis and refinement will be necessary prior to commencing 
work on the final plans, specifications and estimates package for each project.  Detailed preliminary 
design studies should be prepared to select the final design projects. 
 
The cost estimates that follow were generated by estimating the quantities of required items for 
each improvement, and applying typical unit prices to obtain the total estimated construction costs.  
Contingencies are estimated at 10 percent of the construction cost.  Engineering and administration 
costs are estimated at 15 percent of the construction plus contingency costs.  The resultant sum is 
the total estimated project cost.   
 
Projects are identified in Table 1-9 as a part of the OMC or the NMC (column “OMC/NMC”) and as 
needed due to existing conditions or ultimate conditions (column “Ex/Ult”).  All fire flow deficiencies 
found in the OMC are assigned to the existing OMC cost.  Fire flow deficiencies were all found 
under existing conditions, but projects were developed so that the fire flows could be met under 
ultimate conditions as well.  A summary of the total costs are as follows: 

Existing OMC cost: $ 157,788,220 

Ultimate OMC cost: $   35,077,180 

Ultimate NMC cost: $ 153,097,660 

Total CIP cost: $ 345,963,060 (not including annual OMC improvement project costs) 

Annual OMC improvement project cost:  $675,000 
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Project Priorities 
 
The primary consideration in establishing project priorities for the capital improvement program list 
must always be given to the health, safety and welfare of the public and the customers.  In general, 
the projects necessary to improve the existing system are scheduled earlier in the order of supply, 
pumping and storage.  Fire protection rates as a high priority, but is usually dependent on the 
supply and storage, as well as the distribution system.   
 
Supply improvements rate in the order of benefit to the overall system, and reliability during 
emergencies such as multiple sources.   
 
Pumping improvements rate in the order of ability to augment fire flows, capacity to maintain 
adequate storage levels in the reservoirs, and redundancy of power and pumps to provide 
adequate service during emergencies.   
 
Storage improvements rank in the order of fire protection, operational capability to meet average 
and peak flows, and emergencies.   
 
With these guidelines, the projects recommended in this report and their estimated costs were 
examined and sorted.   Each project is shown with its total estimated project cost.  The City should 
review this schedule and adjust it annually to respond to changed conditions and to take advantage 
of concurrent construction such as street paving projects or adjacent infrastructure work.   
 
Projects in New Model Colony or related to service to New Model Colony will be dependent upon 
the progression of development, which is relatively unknown at this time.  Therefore, the New Model 
Colony projects are not prioritized in Table 1-9. 
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Table 1-9 
Capital Improvement Program  

Row 
No.

 WMP 
Project 

No.

City's 
CIP 

Project 
No.

OMC/ 
NMC

Ex/ 
Ult Facility Type

Ex Pipe 
Size (in) Description

Size/ 
Number Unit

Unit Cost 
($) Unit

Construction 
Cost ($)

 
Contingency 

($)

 
Engineering 
& Admin. ($)

Construction 
Mgmt. ($)

Total Cost 
($)

1 O-1 WAXXXX OMC Ex Other 1348 Zone Reservoirs Structural Retrofits 3 Reservoir 5,000,000 $/project n/a (LS) n/a (LS) n/a (LS) n/a (LS) 5,000,000

2 O-2 WA0901 OMC Ex Other Reservoir 1010-1A Piping Seismic Retrofits 1 Reservoir 102,000 $/project n/a (LS) n/a (LS) n/a (LS) n/a (LS) 102,000

3 S-1 WA9910 OMC Ex Supply CIP Well #43 in the 1212 Zone Equipping of Well drilled in 2008 1 Well 1,600,000 $/Well 1,600,000 160,000 35,000 150,000 1,945,000

4 S-2 OMC Ex Supply CIP Well #42 in the 1212 Zone 1 Well 2,800,000 $/Well 2,800,000 280,000 308,000 154,000 3,542,000

5 S-3 OMC Ex Supply Treatment for OMC Wells 8,890,000 889,000 977,900 488,950 11,245,850

6 S-4

7 S-5

8 S-6

9 S-7 OMC Ex Supply Well #11 Abandon due to continuing sanding problem (1074 Zone) 1 Well 100,000 $/Well 100,000 10,000 11,000 5,500 126,500

10 R-1 OMC Ex Reliability Backup Power for Well 39 (500 KW) - 1010 Zone 500 KW 500,000 $/Well 500,000 50,000 55,000 27,500 632,500

11 ST-1 OMC Ex Storage Replace Roof on Reservoir 1212-3 73,100 sq ft 10 $/sq ft 731,000 73,100 80,410 40,205 924,715

12 ST-2 OMC Ex Storage Booster Pump Station from 1010 Zone to 1074 Zone - Location to be determined 300 HP 5,000 $/HP 1,500,000 150,000 165,000 82,500 1,897,500

13 O-3 WA0301 OMC Ex Other Airport Metering and Backflow Prevention - Planning 8 meters 120,000 $/study n/a (LS) n/a (LS) n/a (LS) n/a (LS) 120,000

14 O-4 WA0301 OMC Ex Other Airport Metering and Backflow Prevention - Construction 8 meters 300,000 $/project 300,000 30,000 33,000 16,500 379,500

15 R-2 OMC Ex Reliability Portable Generator Connection and Manual Transfer Switch 2 Well 250,000 $/Well 500,000 50,000 55,000 27,500 632,500

16 R-3 OMC Ex Reliability Portable Generators-750 KW 2 EA 500,000 $/Genset 1,000,000 100,000 110,000 55,000 1,265,000

17 S-8 OMC Ex Supply Abandon Existing OMC Well #9 1 Well 100,000 $/Well 100,000 10,000 11,000 5,500 126,500

18 S-9 OMC Ex Supply Abandon Existing OMC Well #15 1 Well 100,000 $/Well 100,000 10,000 11,000 5,500 126,500

19 S-10 OMC Ex Supply Abandon Existing OMC Well #16 1 Well 100,000 $/Well 100,000 10,000 11,000 5,500 126,500

20 S-11

21 S-12 OMC Ex Supply Abandon John Galvin Facility 1 LS 400,000 LS 400,000 40,000 44,000 22,000 506,000

22 P-1 OMC Ex Pressure 20-inch pipeline in Campus Ave from Eighth St to Fourth St (1212 Zone) 5,400 ft 300 $/ft 1,620,000 162,000 178,200 89,100 2,049,300

23 P-2 OMC Ex Pressure 30-inch pipeline in Eighth St from Reservoir 1212-1A and 1212-1B to San Antonio Ave (1212 Zone) 1,500 ft 450 $/ft 675,000 67,500 74,250 37,125 853,875

24 P-3 OMC Ex Pressure 30-inch pipeline in San Antonio Ave from Eighth St to Fourth St (1212 Zone) 5,300 ft 450 $/ft 2,385,000 238,500 262,350 131,175 3,017,025

25 P-4 OMC Ex Pressure 18-inch pipeline in Fourth St from Elderberry Ave to San Antonio Ave (1212 Zone) 4,300 ft 270 $/ft 1,161,000 116,100 127,710 63,855 1,468,665

26 P-5 OMC Ex Pressure 18-inch pipeline in Fourth St from San Antonio Ave to Vine Ave (1212 Zone) 1,450 ft 270 $/ft 391,500 39,150 43,065 21,533 495,248

27 P-6 OMC Ex Pressure 18-inch pipeline in Vine Ave from Fouth St to J St (1212 Zone) 700 ft 270 $/ft 189,000 18,900 20,790 10,395 239,085

28 P-7 OMC Ex Pressure 18-inch pipeline in J St from Vine Ave to Euclid Ave (1212 Zone) 1,600 ft 270 $/ft 432,000 43,200 47,520 23,760 546,480

29 P-8 OMC Ex Pressure 24-inch pipeline in J St east side of Euclid Ave (1212 Zone) 110 ft 360 $/ft 39,600 3,960 4,356 2,178 50,094

30 P-9 OMC Ult Pressure PRS 21 at Euclid Ave and Phillips St (from 1212 Zone to 1074 Zone) 4 and 8 inch 250,000 $/station 250,000 25,000 27,500 13,750 316,250

31 P-10 OMC Ult Pressure PRS 22 at Vineyard Ave and Mission Blvd (from 1212 Zone to 1074 Zone) 4 and 8 inch 250,000 $/station 250,000 25,000 27,500 13,750 316,250

32 P-11 OMC Ult Pressure 12-inch pipeline in Grove Ave from Philips St to Francis St (1074 Zone) 4,400 ft 180 $/ft 792,000 79,200 87,120 43,560 1,001,880

33 P-12 OMC Ult Pressure 12-inch pipeline in Euclid Ave from PRS 2 at SR-60 to Walnut St (1010 Zone) 1,750 ft 180 $/ft 315,000 31,500 34,650 17,325 398,475

34 P-13 OMC Ult Pressure 16-inch pipeline in Grove Ave from PRS 3 at SR-60 to Walnut St (1010 Zone) 1,800 ft 240 $/ft 432,000 43,200 47,520 23,760 546,480

35 P-14 OMC Ult Pressure PRS 23 at SR-60 and Campus Ave (from 1074 Zone to 1010 Zone) 4 and 8 inch 250,000 $/station 250,000 25,000 27,500 13,750 316,250

36 P-15 OMC Ult Pressure 6-inch pipeline in Banyan St, west of Parco Ave (1010 Zone) 30 ft 30,000 $/project 30,000 3,000 3,300 1,650 37,950

37 P-16 OMC Ult Pressure 10-inch pipeline in Walnut St, west of Parco Ave (1010 Zone) 10 ft 30,000 $/project 30,000 3,000 3,300 1,650 37,950

38 P-17 OMC Ult Pressure 6-inch pipeline in Maidstone St, west of Parco Ave (1010 Zone) 30 ft 30,000 $/project 30,000 3,000 3,300 1,650 37,950

39 P-18 OMC Ult Pressure 8-inch pipeline in St. Andrews St, west of Parco Ave (1010 Zone) 10 ft 30,000 $/project 30,000 3,000 3,300 1,650 37,950

40 ST-3 OMC Ult Storage Reservoir 1212-4A 8.0 MG 1.20 $/gallon 9,600,000 960,000 1,056,000 528,000 12,144,000

41 ST-4 OMC Ult Storage Reservoir 1212-4B 8.0 MG 1.20 $/gallon 9,600,000 960,000 1,056,000 528,000 12,144,000

42 ST-5 OMC Ult Storage 30-inch transmission line from Reservoir 1212-4A and 1212-4B 13,600 ft 450 $/ft 6,120,000 612,000 673,200 336,600 7,741,800

43 ST-6 OMC Ex Storage Abandon Reservoir 1212-3 (condition/age) 10.0 MG 30 $/CY 1,485,000 148,500 163,350 81,675 1,878,525

44 R-11 OMC Ex Reliability Future Emergency Connection (MVWD-1) 1 Connection 250,000 $/connection 250,000 25,000 27,500 13,750 316,250

45 R-12 OMC Ex Reliability Future Emergency Connection (Chino-2) 1 Connection 250,000 $/connection 250,000 25,000 27,500 13,750 316,250

46 R-13 OMC Ex Reliability Future Emergency Connection (FWC-1) 1 Connection 250,000 $/connection 250,000 25,000 27,500 13,750 316,250

47 R-14 OMC Ex Reliability Future Emergency Connection (Upland-2) 1 Connection 250,000 $/connection 250,000 25,000 27,500 13,750 316,250

55,728,100 5,572,810 5,989,091 3,127,046 75,639,047

Old Model Colony Improvement Projects

Subtotal

Skipped

Lump Sum

Skipped

Skipped

Skipped
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Table 1-9 (Continued) 
Capital Improvement Program  

Row 
No.

WMP 
Project 

No.

City's 
CIP 

Project 
No.

OMC/ 
NMC Facility Type

Ex Pipe 
Size (in) Description

Size/ 
Number Unit

Unit Cost 
($) Unit

Construction 
Cost ($)

 
Contingency 

($)

 
Engineering 
& Admin. ($)

Construction 
Mgmt. ($)

Total Cost 
($)

48 ST-7 WA0206 OMC Ex Storage Reservoir recoating/repainting/repair 150,000 $/year n/a (LS) n/a (LS) n/a (LS) n/a (LS) 150,000

49 O-5 WA0205 OMC Ex Other Facility Security Improvements 200,000 $/year n/a (LS) n/a (LS) n/a (LS) n/a (LS) 200,000

50 O-6 WA0605 OMC Ex Other New Meter Installations 75,000 $/year n/a (LS) n/a (LS) n/a (LS) n/a (LS) 75,000

51 O-7 WA0602 OMC Ex Other Water Meter Replacements 250,000 $/year n/a (LS) n/a (LS) n/a (LS) n/a (LS) 250,000

675,000

52 O-8 OMC Ex Condition/Age 8" & Less Improvements Due to Pipe Age (pipes constructed in or before 1960)- Replace with 8" 357,343 ft 120 $/ft 42,881,161 4,288,116 4,716,928 2,358,464 54,244,669

53 O-8 OMC Ex Condition/Age 10" & 12" Improvements Due to Pipe Age (pipes constructed in or before 1960) - Replace with 12" 43,580 ft 180 $/ft 7,844,368 784,437 862,880 431,440 9,923,125

54 O-8 OMC Ex Condition/Age 14" & 16" Improvements Due to Pipe Age (pipes constructed in or before 1960) - Replace with 16" 13,588 ft 240 $/ft 3,261,204 326,120 358,732 179,366 4,125,424

55 O-8 OMC Ex Condition/Age 16" to 18" Improvements Due to Pipe Age (pipes constructed in or before 1960) - Replace with 18" 38,380 ft 270 $/ft 10,362,720 1,036,272 1,139,899 569,950 13,108,840

56 O-8 OMC Ex Condition/Age 18" to 20" Improvements Due to Pipe Age (pipes constructed in or before 1960) - Replace with 20" 4,582 ft 300 $/ft 1,374,520 137,452 151,197 75,599 1,738,768

57 O-8 OMC Ex Condition/Age 20" to 24" Improvements Due to Pipe Age (pipes constructed in or before 1960) - Replace with 24" 5,569 ft 360 $/ft 2,005,002 200,500 220,550 110,275 2,536,328

58 O-8 OMC Ex Condition/Age 24" to 36" Improvements Due to Pipe Age (pipes constructed in or before 1960) - Replace with 36" 616 ft 540 $/ft 332,640 33,264 36,590 18,295 420,789

59 O-9 OMC Ex Size 4" & Less Replace Small Diameter Pipes with 8-inch Pipe (pipes 4-inch and smaller) 49,631 ft 120 $/ft 5,955,720 595,572 655,129 327,565 7,533,986

74,017,336 7,401,734 8,141,907 4,070,953 93,631,930

60 ST-8 NMC Ult Storage Reservoir 925-1A 9.0 MG 1.20 $/gallon 10,800,000 1,080,000 1,188,000 594,000 13,662,000

61 ST-9 NMC Ult Storage Reservoir 925-1B 9.0 MG 1.20 $/gallon 10,800,000 1,080,000 1,188,000 594,000 13,662,000

62 ST-10 NMC Ult Storage Reservoir 925-2B 6.0 MG 1.20 $/gallon 7,200,000 720,000 792,000 396,000 9,108,000
63 S-13 NMC Ult Supply Altitude Valve from 1074 Zone to 925 Zone at Reservoir 925-1A and 925-1B 12 inch 250,000 $/valve 250,000 25,000 27,500 13,750 316,250

64 S-14 NMC Ult Supply Land Acquisition for Well #48 in 925 Zone 1 Well 0 $/site n/a (LS) n/a (LS) n/a (LS) n/a (LS) 0

65 S-15 NMC Ult Supply NMC Well #48 in the 925 Zone 1 Well 2,800,000 $/Well 2,800,000 280,000 308,000 154,000 3,542,000

66 S-16 NMC Ult Supply 18-inch well collecting line for Well 48 and 54 to Reservoir 925-2A 3,000 ft 216 $/ft 648,000 64,800 71,280 35,640 819,720

67 S-17 NMC Ult Supply 24-inch well collecting line for Well 48 and 54 to Reservoir 925-2A 900 ft 288 $/ft 259,200 25,920 28,512 14,256 327,888

68 S-18 NMC Ult Supply 30-inch well collecting line for Well 48 to Reservoir 925-2A 400 ft 360 $/ft 144,000 14,400 15,840 7,920 182,160

69 S-19 NMC Ult Supply Land Acquisition for Well #51 in 925 Zone 1 Well 0 $/site n/a (LS) n/a (LS) n/a (LS) n/a (LS) 0

70 S-20 NMC Ult Supply NMC Well #51 in the 925 Zone 1 Well 2,800,000 $/Well 2,800,000 280,000 308,000 154,000 3,542,000

71 S-21 NMC Ult Supply 18-inch well collecting line for Well 51 to Reservoir 925-2A 4,000 ft 216 $/ft 864,000 86,400 95,040 47,520 1,092,960

72 S-22 NMC Ult Supply Land Acquisition for Well #54 in 925 Zone 1 Well 0 $/site n/a (LS) n/a (LS) n/a (LS) n/a (LS) 0

73 S-23 NMC Ult Supply NMC Well #54 in the 925 Zone 1 Well 2,800,000 $/Well 2,800,000 280,000 308,000 154,000 3,542,000

74 S-24 NMC Ult Supply 18-inch well collecting line for Well 54 to Reservoir 925-2A 500 ft 216 $/ft 108,000 10,800 11,880 5,940 136,620

75 S-25 NMC Ult Supply Land Acquisition for Well #55 in 925 Zone 1 Well 300,000 $/site n/a (LS) n/a (LS) n/a (LS) n/a (LS) 300,000

76 S-26 NMC Ult Supply NMC Well #55 in the 925 Zone 1 Well 2,800,000 $/Well 2,800,000 280,000 308,000 154,000 3,542,000

77 S-27

78 S-28 NMC Ult Supply Land Acquisition for Well #56 in 925 Zone 1 Well 300,000 $/site n/a (LS) n/a (LS) n/a (LS) n/a (LS) 300,000

79 S-29 NMC Ult Supply NMC Well #56 in the 925 Zone 1 Well 2,800,000 $/Well 2,800,000 280,000 308,000 154,000 3,542,000

80 S-30 NMC Ult Supply 30-inch line from Well 56 to intersection of Bonview Ave and Francis St 1,400 ft 480 $/ft 672,000 67,200 73,920 36,960 850,080

81 S-31

82 S-32 NMC Ult Supply 30-inch line in Francis St from  Bonview Ave to Grove Ave 2,700 ft 360 $/ft 972,000 97,200 106,920 53,460 1,229,580

83 S-33 NMC Ult Supply Land Acquisition for Well #57 in 925 Zone 1 Well 300,000 $/site n/a (LS) n/a (LS) n/a (LS) n/a (LS) 300,000

84 S-34 NMC Ult Supply NMC Well #57 in the 925 Zone 1 Well 2,800,000 $/Well 2,800,000 280,000 308,000 154,000 3,542,000

85 S-35 NMC Ult Supply 18-inch well collecting line from Well 57 to intersection of Francis St and Grove Ave 1,500 ft 216 $/ft 324,000 32,400 35,640 17,820 409,860

86 S-36 NMC Ult Supply Land Acquisition for Well #58 in 925 Zone 1 Well 300,000 $/site n/a (LS) n/a (LS) n/a (LS) n/a (LS) 300,000

87 S-37 NMC Ult Supply NMC Well #58 in the 925 Zone 1 Well 2,800,000 $/Well 2,800,000 280,000 308,000 154,000 3,542,000

88 S-38 NMC Ult Supply 18-inch well collecting line from Well 58 to intersection of Francis St and Cucamonga Ave 2,000 ft 216 $/ft 432,000 43,200 47,520 23,760 546,480

89 S-39 NMC Ult Supply PRS 16 at Campus Ave and Chino Ave (from 1010 Zone to 925 Zone) 8 and 12 inch 250,000 $/station 250,000 25,000 27,500 13,750 316,250
90 S-40 NMC Ult Supply Treatment at Bon View and Jurupa Reservoir Sites 1 Site 10,000,000 $/well 10,000,000 1,000,000 1,100,000 550,000 12,650,000
91 T-1 NMC Ult Transmission 12-inch distribution lines (925 Zone) 173,150 ft 144 $/ft 24,933,600 2,493,360 2,742,696 1,371,348 31,541,004

92 T-2 NMC Ult Transmission 18-inch distribution lines (925 Zone), Chino Ave 5,300 ft 216 $/ft 1,144,800 114,480 125,928 62,964 1,448,172

93 T-3 NMC Ult Transmission 18-inch distribution lines (925 Zone), Chino Ave 6,600 ft 216 $/ft 1,425,600 142,560 156,816 78,408 1,803,384

Old Model Colony Annual Improvement Projects

Subtotal

Old Model Colony Old and Small Pipe Replacement Projects

Subtotal

New Model Colony Improvement Projects

Skipped

Skipped



EXECUTIVE SUMMARY 

 

 1-30 City of Ontario 
R:Reports\Ontario, City of\Water Master Plan 10’  Water Master Plan 

Table 1-9 (Continued) 
Capital Improvement Program  

Row 
No.

WMP 
Project 

No.

City's 
CIP 

Project 
No.

OMC/ 
NMC Facility Type

Ex Pipe 
Size (in) Description

Size/ 
Number Unit

Unit Cost 
($) Unit

Construction 
Cost ($)

 
Contingency 

($)

 
Engineering 
& Admin. ($)

Construction 
Mgmt. ($)

Total Cost 
($)

94 T-4 NMC Ult Transmission 24-inch distribution lines (925 Zone), Milliken Ave, Eucalyptus Ave, Archibald Ave, Edison Ave 29,200 ft 288 $/ft 8,409,600 840,960 925,056 462,528 10,638,144

95 T-5 NMC Ult Transmission 30-inch distribution lines (925 Zone), Grove Ave, Milliken Ave 11,900 ft 360 $/ft 4,284,000 428,400 471,240 235,620 5,419,260

96 T-6 NMC Ult Transmission 42-inch distribution lines (925 Zone), Grove Ave btw Reservoir 925-1A and Chino Ave 10,700 ft 504 $/ft 5,392,800 539,280 593,208 296,604 6,821,892

97 T-7 NMC Ult Transmission 12-inch distribution lines (1010 Zone) 20,900 ft 144 $/ft 3,009,600 300,960 331,056 165,528 3,807,144

98 T-8 NMC Ult Transmission 18-inch distribution lines (1010 Zone), Cleveland Ave north of Chino Ave. 950 ft 216 $/ft 205,200 20,520 22,572 11,286 259,578

99 T-9 NMC Ult Transmission 18-inch distribution lines (1010 Zone), Chino Ave,Riverside Dr,  Campus Ave 36,800 ft 216 $/ft 7,948,800 794,880 874,368 437,184 10,055,232

120,077,200 12,007,720 13,208,492 6,604,246 153,097,658

100 FF-1 1348 OMC Ex Fire Flow 6
8-inch distribution line -  Deodar St, Fuchsia Ct, Oaks Ct, Iris Ct, Jasmine Ct, Fuchsia Ave,  Helen 
Ct, Gardenia Ct

3,852    ft 120 $/ft 462,240 46,224 50,846 25,423 584,734

101 FF-2 1348 OMC Ex Fire Flow 6
8-inch distribution line -  Elderberry Ave, Gardenia Ave,  Alley between Sixth St and Fifth St, Alley 
between Helen Ave and Elderberry Ave, Alley between Gardenia Ave and Elderberry Ave

3,614    ft 120 $/ft 433,680 43,368 47,705 23,852 548,605

102 FF-3 1348 OMC Ex Fire Flow 6
8-inch distribution line - Fifth St, Helen Ave, College Wy.  Two new connections are recommended; 
1 - Euclid Ave and Harvard St connect the fire hydrant to 12-inch pipe in Euclid Ave, 2 - Harvard St 
and Alley east of Euclid Ave connect the fire hydrant to 8-inch pipe in Harvard St

10,770  ft 120 $/ft 1,292,400 129,240 142,164 71,082 1,634,886

103 FF-4 1212 OMC Ex Fire Flow 6 8-inch distribution line - Rosewood Ct, Elderberry Ave 964       ft 120 $/ft 115,680 11,568 12,725 6,362 146,335

104 FF-5 1212 OMC Ex Fire Flow 2&4 8-inch distribution line - State St, Oaks Ave, Mission Blvd, Magnolia Ave 5,018    ft 120 $/ft 602,160 60,216 66,238 33,119 761,732

105 FF-6 1074 OMC Ex Fire Flow 4&6 8-inch distribution line - Helen Ave, Benson Ave, Philadelphia St 4,090    ft 120 $/ft 490,800 49,080 53,988 26,994 620,862

106 FF-7 1074 OMC Ex Fire Flow 4 8-inch distribution line - Oaks Ave 2,621    ft 120 $/ft 314,520 31,452 34,597 17,299 397,868

107 FF-8 1348 OMC Ex Fire Flow 6 8-inch distribution line - Boulder Ave, Granite Ave 1,281    ft 120 $/ft 153,720 15,372 16,909 8,455 194,456

108 FF-9 1348 OMC Ex Fire Flow 4 8-inch distribution line - San Antonio Ave, Cypress Ave 1,232    ft 120 $/ft 147,840 14,784 16,262 8,131 187,018

109 FF-10  1348 OMC Ex Fire Flow 6 8-inch distribution line - La Deney Dr, Cypress Dr, Hawthorne St, San Antonio Ave 6,379    ft 120 $/ft 765,480 76,548 84,203 42,101 968,332

110 FF-11 1348 OMC Ex Fire Flow 6 8-inch distribution line - Cypress Dr 925       ft 120 $/ft 111,000 11,100 12,210 6,105 140,415

111 FF-12 1212 OMC Ex Fire Flow 4 8-inch distribution line - Rosewood St, Rosewood Ct 1,194    ft 120 $/ft 143,280 14,328 15,761 7,880 181,249

112 FF-13 1212 OMC Ex Fire Flow 2&4 8-inch distribution line - Fourth St, Rosewood Dr 1,821    ft 120 $/ft 218,520 21,852 24,037 12,019 276,428

113 FF-14 1212 OMC Ex Fire Flow 6 8-inch distribution line - Palmetto Ave 1,041    ft 120 $/ft 124,920 12,492 13,741 6,871 158,024

114 FF-15 1212 OMC Ex Fire Flow 6 8-inch distribution line - Pinyon Dr, Pinyon Ct, Vesta St, Alpine Ct, Cone Flower Dr 2,972    ft 120 $/ft 356,640 35,664 39,230 19,615 451,150

115 FF-16 1212 OMC Ex Fire Flow 6 8-inch distribution line - Brooks St, Mountain Ave 1,423    ft 120 $/ft 170,760 17,076 18,784 9,392 216,011

116 FF-17 1074 OMC Ex Fire Flow 6 8-inch distribution line - Ladora Ct 565       ft 120 $/ft 67,800 6,780 7,458 3,729 85,767

117 FF-18 1074 OMC Ex Fire Flow 6 8-inch distribution line - Redwood Ave, Cedar St 1,688    ft 120 $/ft 202,560 20,256 22,282 11,141 256,238

118 FF-19 1074 OMC Ex Fire Flow 4
8-inch distribution line - Francis St.  New connection is recommended  between proposed 8-inch 
and existing 8-inch pipe lines in Francis St east of Fern St. 

1,927    ft 120 $/ft 231,240 23,124 25,436 12,718 292,519

119 FF-20 1212 OMC Ex Fire Flow 4&6 8-inch distribution line - Sunkist St 1,383    ft 120 $/ft 165,960 16,596 18,256 9,128 209,939

120 FF-21 1212 OMC Ex Fire Flow 4&6 8-inch distribution line - Laurel Ave, Transit St, Emporia St 1,678    ft 120 $/ft 201,360 20,136 22,150 11,075 254,720

121 FF-22 1212 OMC Ex Fire Flow 4&6 8-inch distribution line - B St, Laurel Ave 1,382    ft 120 $/ft 165,840 16,584 18,242 9,121 209,788

122 FF-23 1212 OMC Ex Fire Flow 4 8-inch distribution line - Alley between Vine Ave and Fern Ave, and between Fern Ave and Palm Ave 714       ft 120 $/ft 85,680 8,568 9,425 4,712 108,385

123 FF-24 1212 OMC Ex Fire Flow 4 8-inch distribution line - E St, Fern Ave 535       ft 120 $/ft 64,200 6,420 7,062 3,531 81,213

124 FF-25 1212 OMC Ex Fire Flow 4&6 8-inch distribution line - E St 784       ft 120 $/ft 94,080 9,408 10,349 5,174 119,011

125 FF-26 1212 OMC Ex Fire Flow 4 8-inch distribution line -F St 1,114    ft 120 $/ft 133,680 13,368 14,705 7,352 169,105

126 FF-27 1212 OMC Ex Fire Flow 4 8-inch distribution line - Alley between Granada St and Plaza Serena St 83         ft 120 $/ft 30,000 3,000 3,300 1,650 37,950

127 FF-28 1348 OMC Ex Fire Flow 2&4&6 8-inch distribution line -  Alley between San Antonio Ave and Vine Ave, Armsley Sq, Bonita Ct 2,461    ft 120 $/ft 295,320 29,532 32,485 16,243 373,580

128 FF-29 1348 OMC Ex Fire Flow 4&6 8-inch distribution line - Kenmore Ct, Caroline Ct, Kenmore Ave 2,699    ft 120 $/ft 323,880 32,388 35,627 17,813 409,708

129 FF-30 1348 OMC Ex Fire Flow 2&4
8-inch distribution line - Alvarado St, Deodar St, Sultana Ave, Columbia Ave.  Pipe in Columbia Ave 
must connect to pipe in Deodora St at the intersection of Deodar St and Columbia Ave.

3,144    ft 120 $/ft 377,280 37,728 41,501 20,750 477,259

130 FF-31 1212 OMC Ex Fire Flow 2&4&6 8-inch distribution line - D St and Alleys between Euclid Ave and Lemon Ave 1,734    ft 120 $/ft 208,080 20,808 22,889 11,444 263,221

131 FF-32 1212 OMC Ex Fire Flow -         8-inch distribution line - Plum Ave 180       ft 120 $/ft 21,600 2,160 2,376 1,188 27,324

New Model Colony Improvement Projects continued

Old Model Colony Fire Flow Improvement Projects
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Table 1-9 (Continued) 
Capital Improvement Program  

Row 
No.

WMP 
Project 

No. Zone
OMC/ 
NMC Facility Type

Ex Pipe 
Size (in) Description

Size/ 
Number Unit

Unit Cost 
($) Unit

Construction 
Cost ($)

 
Contingency 

($)

 
Engineering 
& Admin. ($)

Construction 
Mgmt. ($)

Total Cost 
($)

132 FF-33 1212 OMC Ex Fire Flow 6 8-inch distribution line - Emporia St, Transit St, Lemon Ave 1,301    ft 120 $/ft 156,120 15,612 17,173 8,587 197,492

133 FF-34 1212 OMC Ex Fire Flow 3&4 8-inch distribution line - State St 561       ft 120 $/ft 67,320 6,732 7,405 3,703 85,160

134 FF-35 1074 OMC Ex Fire Flow 4 8-inch distribution line - Budd St 721       ft 120 $/ft 86,520 8,652 9,517 4,759 109,448

135 FF-36 1074 OMC Ex Fire Flow 2&6 8-inch distribution line - Deanza Dr 1,447    ft 120 $/ft 173,640 17,364 19,100 9,550 219,655

136 FF-37 1212 OMC Ex Fire Flow 6
8-inch distribution line - Berkeley Ct.  Connect existing 6-inch and 10-inch pipe lines at the 
intersection of Mountain Ave and J St.

737       ft 120 $/ft 88,440 8,844 9,728 4,864 111,877

137 FF-38 1074 OMC Ex Fire Flow 4 8-inch distribution line -  Woodlawn St 1,342    ft 120 $/ft 161,040 16,104 17,714 8,857 203,716

138 FF-39 1074 OMC Ex Fire Flow 6 12-inchdistribution line - Bon View Ave 2,495    ft 360 $/ft 898,200 89,820 98,802 49,401 1,136,223

139 FF-40 1212 OMC Ex Fire Flow 4 8-inch distribution line - Greenwood Ave and Mission Blvd 640       ft 120 $/ft 76,800 7,680 8,448 4,224 97,152

140 FF-41 1212 OMC Ex Fire Flow 4&6 8-inch distribution line -California St, Cucamonga St 356       ft 120 $/ft 42,720 4,272 4,699 2,350 54,041

141 FF-42 1212 OMC Ex Fire Flow 4 8-inch distribution line - Washington St, Jefferson Ave 2,359    ft 120 $/ft 283,080 28,308 31,139 15,569 358,096

142 FF-43 1212 OMC Ex Fire Flow 2&4
8-inch distribution line - State St, Cucamonga Ave, Grove Ave.  Connect existing 12-inch pipe line 
to proposed 8-inch  pipeline.

2,066    ft 120 $/ft 247,920 24,792 27,271 13,636 313,619

143 FF-44 1212 OMC Ex Fire Flow 4 8-inch distribution line - Lynn Haven St 721       ft 120 $/ft 86,520 8,652 9,517 4,759 109,448

144 FF-45 1348 OMC Ex Fire Flow 6 8-inch distribution line -  Yale St 1,203    ft 120 $/ft 144,360 14,436 15,880 7,940 182,615

145 FF-46 1348 OMC Ex Fire Flow 4&6 8-inch distribution line - Pleasant Ave, La Deney Dr 1,132    ft 120 $/ft 135,840 13,584 14,942 7,471 171,838

146 FF-47 1348 OMC Ex Fire Flow 6 16-inch distribution line - Richland St 1,431    ft 240 $/ft 343,440 34,344 37,778 18,889 434,452

147 FF-48 1348 OMC Ex Fire Flow 6&8 12-inch distribution line - Sixth St, Deodar St, Eleventh Ave, Grove Ave 3,900    ft 180 $/ft 702,000 70,200 77,220 38,610 888,030

148 FF-49 1348 OMC Ex Fire Flow 6 8-inch distribution line - Virginia Ave, Fifth St, La Deney Ct, Parkside Ave 3,531    ft 120 $/ft 423,720 42,372 46,609 23,305 536,006

149 FF-50 1348 OMC Ex Fire Flow 6 8-inch distribution line - Fifth St, Grove Ave 1,798    ft 120 $/ft 215,760 21,576 23,734 11,867 272,936

150 FF-51 1348 OMC Ex Fire Flow 6 8-inch distribution line - El Dorado Ave 542       ft 120 $/ft 65,040 6,504 7,154 3,577 82,276

151 FF-52 1348 OMC Ex Fire Flow 4&6 8-inch distribution line - Fifth St, Baker Ave, Princeton St 3,568    ft 120 $/ft 428,160 42,816 47,098 23,549 541,622

152 FF-53 1212 OMC Ex Fire Flow 6 8-inch distribution line - Mariposa Ave, Granada St 1,102    ft 120 $/ft 132,240 13,224 14,546 7,273 167,284

153 FF-54 1212 OMC Ex Fire Flow 6 8-inch distribution line - Greenwood Ave, El Morado Ct, Florence Ct 1,187    ft 120 $/ft 142,440 14,244 15,668 7,834 180,187

154 FF-55 1212 OMC Ex Fire Flow 4 8-inch distribution line - Fourth St 820       ft 120 $/ft 98,400 9,840 10,824 5,412 124,476

155 FF-56 1348 OMC Ex Fire Flow 6 8-inch distribution line -  Yale St 554       ft 120 $/ft 66,480 6,648 7,313 3,656 84,097

156 FF-57 1348 OMC Ex Fire Flow 4&6 8-inch distribution line - Fifth St, Holmes Ct, La Paloma Ct, I-10 Fwy E.B. 2,630    ft 120 $/ft 315,600 31,560 34,716 17,358 399,234

157 FF-58 1348 OMC Ex Fire Flow 4 8-inch distribution line - Easement south of Sixth St to Council Ave 791       ft 120 $/ft 94,920 9,492 10,441 5,221 120,074

158 FF-59 1212 OMC Ex Fire Flow 6 8-inch distribution line - D St 927       ft 120 $/ft 111,240 11,124 12,236 6,118 140,719

159 FF-60 1074 OMC Ex Fire Flow 4 8-inch distribution line - Kern St 1,237    ft 120 $/ft 148,440 14,844 16,328 8,164 187,777

160 FF-61 1074 OMC Ex Fire Flow 6 8-inch distribution line - Baker Ave 922       ft 120 $/ft 110,640 11,064 12,170 6,085 139,960

161 FF-62 1212 OMC Ex Fire Flow 6 8-inch distribution line - Easement between Vineyard Ave and Grove Ave and south of Airport Dr 2,945    ft 120 $/ft 353,400 35,340 38,874 19,437 447,051

162 FF-63 1212 OMC Ex Fire Flow 4 8-inch distribution line - Easement between Airport Dr and Holt Blvd and East of Vineyard Ave 498       ft 120 $/ft 59,760 5,976 6,574 3,287 75,596

163 FF-64 1212 OMC Ex Fire Flow 6 8-inch distribution line -  Easement at south of Airport Dr and  east of Moore Wy 763       ft 120 $/ft 91,560 9,156 10,072 5,036 115,823

164 FF-65 1348 OMC Ex Fire Flow 8&10 16-inch distribution line - Eight St, Grove Ave 9,171    ft 240 $/ft 2,201,040 220,104 242,114 121,057 2,784,316

165 FF-66 0 0 0 0

166 FF-67 1348 OMC Ex Fire Flow 2&4 8-inch distribution line - Euclid Ave, Armsley St 1,330    ft 120 $/ft 159,600 15,960 17,556 8,778 201,894

167 FF-68 1348 OMC Ex Fire Flow 4
8-inch distribution line - Easement east of San Antonio and west of Euclid Ave between Fifth St and 
Princeton St

668       ft 120 $/ft 80,160 8,016 8,818 4,409 101,402

168 FF-69 1348 OMC Ex Fire Flow 6 8-inch distribution line - Seventh St 10         ft 120 $/ft 30,000 3,000 3,300 1,650 37,950

169 FF-70 1212 OMC Ex Fire Flow 4 8-inch distribution line - Boulder Ave, Vesta St, Hollowell St 3,351    ft 120 $/ft 402,120 40,212 44,233 22,117 508,682

170 FF-71 1212 OMC Ex Fire Flow 6 8-inch distribution line - Empora St, Pleasant Ave 641       ft 120 $/ft 76,920 7,692 8,461 4,231 97,304

171 FF-72 1212 OMC Ex Fire Flow 2&4 8-inch distribution line - California Ct, Mission Blvd, Campus Ave, Campus St 1,138    ft 120 $/ft 136,560 13,656 15,022 7,511 172,748

172 FF-73 1212 OMC Ex Fire Flow 2&4 8-inch distribution line - Raltson St, Maitland St, Campus Ave, Taylor Ave 2,558    ft 120 $/ft 306,960 30,696 33,766 16,883 388,304

173 FF-74 1212 OMC Ex Fire Flow 4 8-inch distribution line -Nocta St, Allyin Ave, Willow St 370       ft 120 $/ft 44,400 4,440 4,884 2,442 56,166

174 FF-75 1212 OMC Ex Fire Flow 4 8-inch distribution line - Ontario Blvd 103       ft 120 $/ft 30,000 3,000 3,300 1,650 37,950

175 FF-76 1348 OMC Ex Fire Flow 4 8-inch distribution line - Harvard St 24         ft 120 $/ft 30,000 3,000 3,300 1,650 37,950

176 FF-77 1348 OMC Ex Fire Flow 6 12-inch distribution line - Eighth St at Virginia Ave 50         ft 180 $/ft 30,000 3,000 3,300 1,650 37,950

136,909 Subtotal 18,651,720 1,865,172 2,051,689 1,025,845 23,594,426

268,474,356 26,847,436 29,391,179 14,828,090 345,963,060Grand Total (excluding annual OMC improvement project costs)

Skipped

Old Model Colony Fire Flow Improvement Projects (continued)

Subtotal
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SECTION 2 

 
INTRODUCTION 

 
 
2-1 Purpose 
 
The City of Ontario provides domestic water service to a population of approximately 175,000 
residents, as well as commercial, industrial, public and agricultural lands and the Ontario 
International Airport within its service area.  The City recognizes its responsibility to efficiently meet 
the customers’ needs with long range planning efforts.  By reviewing its existing water system and 
future needs, the City can continue to maintain a high service level and reliability in its water system 
in a cost effective and fiscally responsible manner.  This report is intended to update the domestic 
water analysis of the 2006 Water and Recycled Water Master Plan and to provide a comprehensive 
planning guide for improving and upgrading the City’s domestic water system through 2035. 
 
2-2 Previous Studies 
 
Previous studies completed and utilized in the development of this Water Master Plan include the 
following: 

 The Ontario Plan (General Plan), February 2010 

 The Ontario Plan Draft Environmental Impact Report, April 2009 

 City of Ontario Water and Recycled Water Master Plan Update, April 2006 

 City of Ontario Urban Water Management Plan, December 2005 
 
2-3 Scope of Work  
 
The scope of work for this study consists of the following: 
 
Task 1 – Obtain and Review all Related Information 
 
Task 2 – Update Domestic Water System Hydraulic Model 

 Determine existing demands from recent water sales information and use to update model 

 Determine future demands using The Ontario Plan land use information 

 Obtain record drawings of the pipelines, wells, and other system improvements that have 
been implemented since the completion of the 2006 Water Master Plan and update the 
model 

 Update operational settings in the model to current conditions 
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Task 3 – System Analyses 

 Review and update criteria with City staff, including residential fire flow requirements 

 Conduct analyses of the existing system for the average day, maximum day, and maximum 
day plus fire flow scenarios 

 Review and update the following: 

o Pipeline Replacement Plan 

o Storage Reservoir Condition Assessment 

o Storage Capacity Evaluation 

o System-wide Supply Analysis 
 

Task 4 – Develop Capital Improvement Program  
 
Task 5 – Prepare Master Plan Report 

 Prepare a comprehensive master plan report that summarizes the efforts and results of 
Tasks 1 through 4 
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2-5 Abbreviations 
 
To conserve space and improve readability, abbreviations have been used in this report.  Each 
abbreviation has been spelled out in the text the first time it is used.  Subsequent use of the term is 
usually identified by its abbreviation.  The abbreviations utilized in this report are contained in Table 
2-1. 
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Table 2-1 
Abbreviations 

Abbreviation Explanation

Ac, ac Acre

AC, ACP Asbestos Cement Pipe

AF Acre-Foot or Acre Feet

AFY Acre Feet per Year

AL Action Level

amsl Above Mean Sea Level

APA Allowable Pumping Allocation

AWWA American Water Works Association

BPS Booster Pump Station

CBWM Chino Basin Watermaster

ccf Hundred Cubic Feet

CCWRF Carbon Canyon Wastewater Reclamation Facility

CDA Chino Basin Desalter Authority

CDA I Chino Basin Desalter 1

CDA II Chino Basin Desalter 2

CDPH State of California Department of Public Health 
cfs Cubic Feet per Second

CII Commercial, Institutional, Industrial

CIP, cip Cast Iron Pipe

CIP Capital Improvement Program

City City of Ontario

CMLS Concrete Mortar Lined Steel

CML & CMC Concrete Mortar Lined & Concrete Mortar Coated

CML & CS Concrete Mortar Lined & Coated Steel

CML & WS Concrete Mortar Lined & Welded Steel

Conc Concrete

CU Copper

CUWCC California Urban Water Conservation Council

CVWD Cucamonga Valley Water District

D/DBPR Disinfectants/Disinfection By-Products Rule

DPH State of California Department of Public Health

Dia Diameter

DIP Ductile Iron Pipe

DU, du Dwelling Unit

DWMP Domestic Water Master Plan

DWR State of California, Department of Water Resources

DW Domestic Water

DYY Dry Year Yield
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Table 2-1 (continued) 
Abbreviations 

Abbreviation Explanation

EL, el Elevation

ENR Engineering News Record

EPA United States Environmental Protection Agency

ESWTR Enhanced Surface Water Treatment Rule

F Fahrenheit

FCV Flow Control Valve

fps Feet per Second

ft Feet

FY Fiscal Year

GIS Geographic Information System

gpcd Gallons per Capita per Day

gpd Gallons per Day

gpm Gallons per Minute

GSTL Galvanized Steel

HGE Hydraulic Grade Elevation

HGL Hydraulic Grade Line

HP, hp Horsepower

HWL High Water Level

IDSE Initial Distribution System Evaluation

in Inch

IEUA Inland Empire Utilities Agency

JCSD Jurupa Community Services District

LF Lineal Feet

MCL Maximum Contaminant Level

MCLG Federal Maximum Contaminant Level Goal

MG, mg Million Gallons

mgd Million Gallons per Day

mg/l Milligrams per Liter or Parts per Million

MWD Metropolitan Water District of Southern California

NAVD National American Vertical Datum

NL Notification Levels

NMC New Model Colony

OBMP Optimum Basin Management Program

OFD Ontario Fire Department

OMC Old Model Colony

O&M Operation and Maintenance

OSHA Occupational Safety & Health Administration

OSY Operating Safe Yield

PCE Tetrachloroethylene

PCCP Pre-Cast Concrete Pipe
 



INTRODUCTION 

 

 2-5 City of Ontario 
R:Reports\Ontario, City of\Water Master Plan 10’  Water Master Plan 

Table 2-1 (continued) 
Abbreviations 

Abbreviation Explanation

PHG Public Health Goal

PRS Pressure Regulating Station

PRV Pressure Reducing Valve

psi Pounds per Square Inch

PVC Polyvinyl Chloride

RCCP Reinforced Concrete Cylinder Pipe

RL Response Levels

RPM Rotations per Minute

RSTL Riveted Steel

SAWC San Antonio Water Company

SARWC Santa Ana River Water Company

SCADA Supervisory Control and Data Acquisition

SCE Southern California Edison

SDWA Safe Drinking Water Act

SF Square Feet

SOI Sphere of Influence

STL, stl Steel

TCE Trichloroethylene

TDH Total Dynamic Head

TDS Total Dissolved Solids

THAAS Total Haloacetic Acids

TOC Total Organic Carbon

TTHM Total Trihalomethanes

TVMWD Three Valleys Municipal Water District

g/l Micrograms per Liter or Parts per Billion

USEPA United States Environmental Protection Agency

USGS United States Geological Survey

UWMP Urban Water Management Plan

VFD Variable Frequency Drive

VOCs Volatile Organic Compounds

WFA Water Facilities Authority

WMP Water Master Plan

WMWD Western Municipal Water District

WQPP Water Quality Protection Plan

WS, WSTL Welded Steel

WTP Water Treatment Plant
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SECTION 3 
 

STUDY AREA 
 
3-1 Purpose 
 
This section describes the City of Ontario water service area, discusses the land uses within the 
study area, and population estimates. 
 
3-2 Location 

The study area, shown on Figure 3-1, coincides with the City of Ontario boundary with the 
exception of two small areas in the north central and northeastern portion of the City that are 
served by Cucamonga Valley Water District (CVWD).  It is located approximately 35 miles east of 
downtown Los Angeles and encompasses approximately 50 square miles (32.060 acres) of 
residential, commercial, industrial, public and agricultural lands and the Ontario International 
Airport.  It is bordered by the Cities of Chino and Montclair on the west; the Cities of Upland and 
Rancho Cucamonga on the north; the City of Fontana and Riverside County on the east; and 
Riverside County, and the City of Chino on the south.  The major highways crossing through 
portions of the study area include the San Bernardino Freeway (I-10) on the north, the Pomona 
Freeway (SR-60) on the south, and the Ontario Freeway (I-15) on the east.   

The City is divided into two distinct areas, Old Model Colony (OMC) and New Model Colony 
(NMC).  The two areas are generally divided by Riverside Drive.  OMC consists of existing 
residential, commercial, and industrial developments, and the Ontario International Airport.  It 
comprises approximately 37.2 square miles (23,776 acres).  NMC is an agricultural area that was 
annexed in 1999.  It currently consists of approximately 12.8 square miles (8,182 acres) of 
agricultural land.  The City’s General Plan 2010 details future development of the agricultural lands 
in NMC into a mix of residential, commercial, industrial, and public uses.  The ultimate residential 
population of NMC is expected to reach 162,518.  Development of NMC has begun with the 
construction of Colony High School and Edenglen, a Brookfield Homes project, located southwest 
and southeast of the intersection of Riverside Drive and Mill Creek Avenue, respectively. 
 
3-3 Topographical Description and Geology 
 
General Area 
 
The City’s water service area is located in the San Bernardino Plain, which is an expanse of sand, 
gravel and boulders.  Dominating the valley are Mt. San Antonio, Cucamonga Peak, and Ontario 
Peak.  Cucamonga Peak is visibly flat on top which represents sections of the original valley floor.  
Loose dirt and gravel flows swiftly from the slopes of these young mountains with the sometimes 
torrential rains. 
 
The valley and plain has taken more than 10 million years to form.  Geologists place the beginning 
of the area’s geologic history between 12 and 28 million years ago, the same time the San Andreas 
Fault is believed to have been formed.  The San Gabriel Mountains are part of the east-west  
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trending transverse ranges, which run across the north-south grain of California.  The San Gabriel 
Mountains are intersected 25 miles east of Ontario at the Cajon Pass by the San Andreas Fault.   
 
These mountains were partially formed by geologic activity along this fault.  Visible to the south of 
Ontario is a portion of the peninsular range consisting of the Santa Ana Mountains, the base of 
which is carved by the Santa Ana River.  Several blocks of the peninsular range are separated by 
faults generally attributed to the San Andreas Fault system.  Small rolling hills make up the north 
and west portions of the valley (Chino Hills, Diamond Bar, and the Covina Hills).   
 
The transverse and peninsular ranges meet in the San Gorgonio Pass area, 50 miles east of 
Ontario.  Mount San Gorgonio is the tallest peak in Southern California and is frequently visible 
from Ontario. 
 
Elevations 

The topography of the region generally slopes in a southwesterly direction.  The highest point in the 
service area is west of Grove Avenue and north of 8th Street at 1180 feet above mean sea level 
(amsl), and the lowest point is at the intersection of Euclid Avenue and Merrill Avenue (633 feet 
amsl). 
 
Soils 

Native soils, shown on Figure 3-2, consist of the following 
 

Class I Soils  

 Chino Silt Loam 

 Grangeville Fine Sandy Loam 

 Hanford Sandy Loam 

Class II Soils 

 Delhi Fine Sand 

 Hanford Coarse Sandy Loam 

 Hilmar Loamy Fine Sand 

Class III Soils 

 Tujunga Loamy Sand 

Class IV Soils 

 Soboda Stony Loamy Sand 

 Tujunga Gravelly Loamy Sand 
 

Due to the presence of predominantly dairy industries over a long period of time, prime agricultural 
soils, high in salts and nitrates, cover approximately 2,999 acres or 36 percent of the total area in 
the NMC (SOI General Plan Amendment, 1998).  Organic materials (manure and feed) are 
reportedly present in thickness of up to six feet.   
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The NMC is located within the Chino Groundwater Basin, which has been found to maintain a 
relatively shallow water table.  The SOI General Plan Amendment reported findings of groundwater 
elevations ranging from 530 to 590 feet in 1991.  Water depths observed in 1991 were about 100 
feet (SOI General Plan Amendment). 
 
3-4 Climate 
 
The climate in the study area is Mediterranean-like with generally moderate temperatures and low 
humidity year-round.  The average median temperature is approximately 83o F.  The average 
annual days of sunshine is 312.   
 
The historical average annual rainfall is about 11.3 inches.  Most of the rainfall typically occurs 
between October and April.  Figure 3-3 shows the seasonal rainfall from 1994 to 2010 as measured 
by the San Bernardino County Rain Gauge Stations 2835 and 1335.  Station 2835 is located at a 
local fire station on Mountain Avenue, south of Fourth Street.  Station 1335 is located on the 
southeast corner of Francis Street and Parco Avenue.   
 

Figure 3-3 
Seasonal Rainfall 1997-2010 

0

2

4

6

8

10

12

14

16

18

20

22

24

26

28

30

32

34

36

19
97

-1
99

8

19
98

-1
99

9

19
99

-2
00

0

20
00

-2
00

1

20
01

-2
00

2

20
02

-2
00

3

20
03

-2
00

4

20
04

-2
00

5

20
05

-2
00

6

20
06

-2
00

7

20
07

-2
00

8

20
08

-2
00

9

20
09

-2
01

0

A
n

n
u

a
l 

R
a

in
fa

ll 
(i

n
)

Rain Year

SBC Rainfall Station 2835

SBC Rainfall Station 1335

Historical Average (11.3 in)

 



STUDY AREA 

 3-6 City of Ontario 
R:Reports\Ontario, City of\Water Master Plan 10’  Water Master Plan 

3-5 Land Use 
 
The land use information utilized in the preparation of the Water Master Plan is primarily based 
upon the City’s GIS parcel land use data and newly approved General Plan data.  This information 
was supplemented by aerial photographs, field reviews, and information provided by City staff.   
 
Existing Land Use 
 
The City is a well planned urban community with a balance of residential, commercial, and industrial 
land uses.  Within the service area, the primary land use is residential (8,762 Ac or 28.0 %).  
Industrial use also makes up a significant portion of the total existing land use (4,671 Ac or 14.9%).  
Approximately 3,290 acres or 10.5 percent of the total is currently undeveloped.  Table 3-1 provides 
a summary of the existing land uses.  Figure 3-4 shows the locations of these land uses. 
 

Table 3-1 
Existing Study Area Land Uses 

OMC 
(Ac)

NMC 
(Ac)

Total 
(Ac)

% of 
Total

OMC 
(Ac)

% of 
Total

OMC 
(Ac)

NMC 
(Ac)

Total 
(Ac)

% of 
Total

RR Rural Residential 566 566 1.8 566 566 1.8

SFR Single Family Residential 4,489 2,585 7,074 22.6 115 115.0 4,604 2,585 7,189 22.5

MFR Multiple Family Residential 1,099 23 1,122 3.6 44 44.0 1,143 23 1,166 3.6

6,154 2,608 8,762 28.0 159 6,313 2,608 8,921 27.9

COM Commercial 1,745 76 1,821 5.8 14 14.0 1,759 76 1,835 5.7

IND Industrial 4,606 65 4,671 14.9 227 227.0 4,833 65 4,898 15.3

OPEN Open Space 725 9 734 2.3 725 9 734 2.3

PUBLIC Public 326 15 341 1.1 326 15 341 1.1

SCHL Schools 419 38 457 1.5 419 38 457 1.4

ARPT Airport 1,500 1,500 4.8 1,500 1,500 4.7

LF Landfill 209 209 0.7 209 209 0.7

AGR Agriculture 206 2,733 2,939 9.4 20 20.0 226 2,733 2,959 9.3

INF Infrastructure 869 85 954 3.0 35 35.0 904 85 989 3.1

ROW Right-of-Ways 4,362 372 4,734 15.1 4,362 372 4,734 14.8

UND Undeveloped 1,767 1,523 3,290 10.5 79 79.0 1,846 1,523 3,369 10.5

UNK Unknown 77 658 735 2.3 70 70.0 147 658 805 2.5

VAC Vacant Buildings 198 198 0.6 9 9.0 207 207 0.6

23,163 8,182 31,345 100.0 613 613 23,776 8,182 31,958 100.0Total

Landuse Description

Service Area

Outside 
Service 

Area Total City

Total Residential

 
 
The total number of housing units in the City is estimated at 47,795.  With a population of 174,536 
and a 3.67 percent vacancy rate, the average number of persons per household is estimated at 
3.766 (Ref: California Department of Finance, Demographic Research Unit, Table E-5, 2010).  
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Ultimate Conditions 
 
The ultimate land uses are based upon the City’s latest general plan document entitled The Ontario 
Plan (2010).  Table 3-2 provides a summary of the ultimate land uses and Figure 3-5 shows the 
locations of these land uses.  The residential area will increase to 10,915 acres (34.2 percent of 
total).  The employment area, including business parks and industrial uses, is expected to entail 
about 8,103 acres (25.4 percent of total). 
 
Residential Land Uses 
 
The Ontario Plan defines five residential land use categories:  Rural, Low Density, Low-Medium 
Density, Medium Density, and High Density.  The plan provides densities for each of the residential 
land use categories, which are summarized in Table 3-3. 
 
Retail / Service 
 
Four retail / service uses are defined:  Neighborhood Commercial, General Commercial, Office 
Commercial, and Hospitality.  The intensities for each commercial use are shown in Table 3-3. 
 
Employment 
 
Two employment uses are defined:  Business Park and Industrial.  The intensities for each 
employment use are shown in Table 3-3. 
 
Open Space 
 
Open Space land use designations include Non-Recreational Open Space, Recreational Open 
Space and Water Open Space (i.e. lakes, ponds, etc). 
 
Public  
 
Public land use designations include Public Facility and Public School. 
 
Other 
 
Other land use designations include the Ontario International Airport, Landfill, Railroad and 
Roadways. 
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Table 3-2 
Ultimate Study Area Land Uses 

Land Use Category Acres2
% of Total 

Area

Density 

(du/ac)3

Intensity 

(FAR)3 Units Population4
Square Feet
(Non-Office)

Square Feet 
(Office)

Total Square 
Feet

Jobs5

(Non-
Office)

Jobs5

(Office)

Total 

Jobs5

Residential

Rural Residential 453 1.4 2.0 906 3,621
Low Density Residential (OMC) 4,308 13.5 4.0 17,232 68,876
Low Density Residential (NMC) 3,158 9.9 4.5 14,211 56,801
Low Medium Density Residential (OMC) 295 0.9 8.5 2,508 10,026
Low Medium Density Residential (NMC) 505 1.6 8.5 4,295 17,167
Medium Density Residential (OMC) 896 2.8 18.0 16,124 61,551
Medium Density Residential (NMC) 1,059 3.3 22.0 23,294 77,964
High Density Residential 241 0.8 35.0 8,421 28,185

Subtotal 10,915 34.2 86,991 324,192
Mixed Use

Downtown 109 0.3 35.0 2,279 4,557 756,202 756,202 1,512,403 543 2,163 2,706
Euclid & Francis 10 0.0 30.0 156 312 181,210 0 181,210 419 0 419
Holt 55 0.2 30.0 412 824 478,289 1,195,722 1,674,011 343 3,420 3,763
Meredith 246 0.8 40.0 2,957 5,914 2,146,637 5,366,592 7,513,229 1,541 15,348 16,890
Hospitality 76 0.2 60.0 457 914 1,493,672 1,493,672 2,987,345 1,072 4,272 5,344
Ontario Festival (MxU in 14) 37 0.1 20.0 368 736 112,211 240,451 352,662 81 688 768
Guasti 83 0.3 30.0 500 1,001 1,089,871 1,271,516 2,361,388 783 3,637 4,419
Ontario Center (E. of Haven) 345 1.1 40.0 4,139 8,278 1,502,384 7,511,922 9,014,306 1,079 21,484 22,563
Mills 240 0.7 40.0 479 958 3,912,233 1,564,893 5,477,126 2,809 4,476 7,285
NMC south 316 1.0 35.0 3,315 6,630 962,632 5,775,795 6,738,427 691 16,519 17,210
NMC east 264 0.8 25.0 1,978 3,956 1,378,413 1,206,111 2,584,524 990 3,449 4,439
SR60 & Hamner 41 0.1 0.0 0 0 349,112 313,305 662,417 251 896 1,147

Subtotal 1,822 5.7 17,039 34,078 14,362,865 26,696,182 41,059,046 10,601 76,351 86,952
Retail/Service

Neighborhood Commercial 277 0.9 0.30 2,896,914 724,229 3,621,143 6,692 2,071 8,763
General Commercial 552 1.7 0.30 6,488,654 720,962 7,209,616 4,659 2,062 6,721
Office Comercial 526 1.6 0.75 5,151,406 12,019,946 17,171,352 3,699 34,377 38,076
Hospitality 145 0.5 1.00 5,049,475 1,262,369 6,311,844 3,626 3,610 7,236

Subtotal 1,499 4.7 19,586,449 14,727,505 34,313,954 18,675 42,121 60,796
Employment

Business Park 1,357 4.2 0.40 11,821,313 11,821,313 23,642,626 7,684 33,809 41,493
Industrial 6,747 21.1 0.55 145,469,382 16,163,265 161,632,647 94,555 46,227 140,782

Subtotal 8,103 25.4 157,290,695 27,984,578 185,275,273 102,239 80,036 182,275
Other

Open Space - Non-Recreational 1,243 3.9
Open Space - Recreational 991 3.1
Open Space - Water 59 0.2
Public Facility 99 0.3
Public School 627 2.0
Airport 1,422 4.5
Railroad 247 0.8
Landfill 137 0.4
Right-of-Way 4,794 15.0

Subtotal 9,619 30.1

Total 31,958 100.0 104,030 358,270 191,240,009 69,408,264 260,648,273 131,515 198,508 330,023
Notes
1  

Historically, citywide buildout levels do not achieve the maximum allowable density/ intensity on every parcel and are, on average, lower than allowed by the General Plan.  Accordingly, the buildout 
estimates in this General Plan do not assume buildout at the maximum density or intensity and instead are adjusted downward to account for variations in buildout intensity.  Buildout assumptions are as 
agreed upon on 2-4-08.
2
 Acres are given as adjusted gross acreages, which do not include the right-of-way for roadways, flood control facilities, or railroads.

3
 Density/ Intensity includes both residential density, expressed as units per acre, and non-residential intensity, expressed as floor area ratio (FAR), which is the amount of building square feet in relation to the 

size of the lot.
4
 Estimates of population by residential designation are based on a persons-per-household factor that varies by housing type.  3.347 pph for MF, 3.278 pph for sfa, and 3.997 pph for sfd.

5
 The factors used to generate the number of employees are 2.310 e/ 1000 sf of community commercial; .718 e/ 1000 sf of regional commercial; .650 e/ 1000 sf of industrial; and 2.86 e/ 1000 sf of office.

 
 
Reference:  The Ontario Plan Approved Landuse Buildout Estimates, January 2010 
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Table 3-3 
Future Buildout 

 Land Use   Acres  Assumed Density/ Intensity   Units   Population 

Non-
Residential 

Square 
Feet  

 Residential  

 Rural  453 2 du/ac  906 3,621  

 Low Density  7,466
4.0 du/ac (OMC) 
4.5 du/ac (NMC)  

31,443 125,678  

 Low-Medium Density  800 8.5 du/ac  6,803 27,193  

 Medium Density  1,955
18.0 du/ac (OMC) 
22.0 du/ace (NMC)  

39,418 139,515  

 High Density  241 35 du/ac  8,421 28,185  

 Subtotal  10,915  86,991 324,192  

 Mixed Use  

 Downtown  109
60% of the area at 35 du/ac 
40% of the area at 0.80 FAR for office and retail  

2,279 4,557 1,512,403

 East Holt Boulevard  55
25% of the area at 30 du/ac 
50% of the area at 1.0 FAR office 
25% of the area at 0.80 FAR retail  

412 824 1,674,011

 Meredith  246
30% of the area at 40 du/ac 
70% at 1.0 FAR for office and retail uses  

2,957 5,914 7,513,229

Transit Center  76
10% of the area at 60 du/ac 
90% of the area at 1.0 FAR office and retail  

457 914 2,987,345

 Inland Empire Corridor  37
50% of the area at 20 du/ac 
30% of the area at 0.50 FAR office 
20% of the area at 0.35 FAR retail  

368 736 352,662

 Guasti  83
20% of the area at 30 du/ac 
30% of the area at 1.0 FAR retail 
50% of the area at 0.70 FAR office  

500 1,001 2,361,388

 Ontario Center  345
30% of the area at 40 du/ac 
50% of the area at 1.0 FAR office 
20% of the area at 0.5 FAR retail  

4,139 8,278 9,014,306

 Ontario Mills  240
5% of the area at 40 du/ac 
20% of the area at 0.75 FAR office 
75% of the area at 0.5 FAR retail  

479 958 5,477,126

 NMC east  264
30% of the area at 25 du/ac 
30% of the area at 0.35 FAR for office 
40% of the area at 0.3 FAR for retail uses  

1,978 3,956 2,584,524

 NMC west  316
30% of the area at 35 du/ac 
70% of the area at 0.7 FAR office and retail  

3,315 6,630 6,738,427

 Euclid / Francis 10
50% of the area at 30 du/ac 
50% of area at 0.8 FAR retail  

156 312 181,210

SR-60 / Haven 41
65% of the area at 0.3 FAR retail
35% of the area at 0.5 FAR office

662,417

 Subtotal  1,822  17,039 34,078 41,059,046

 Retail/Service  

 Neighborhood Commercial  277  0.30 FAR    3,621,143

 General Commercial  552  0.30 FAR   7,209,616

 Office/Commercial  526  0.75 FAR   17,171,352

 Hospitality  145 1.00 FAR    6,311,844

 Subtotal  1,499    34,313,954  
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Table 3-3 (Continued) 
Future Buildout 

 Land Use   Acres  Assumed Density/ Intensity   Units   Population 

Non-
Residential 

Square 
Feet  

 Employment  

 Business Park  1,357  0.40 FAR    23,642,626

 Industrial  6,747  0.55 FAR    161,632,647

 Subtotal  8,103    185,275,273

 Other  

 Open Space – Non-Recreation  1,243  Not applicable     

 Open Space – Recreation  991  Not applicable     

 Open Space - Water  59  Not applicable     

 Public Facility  99  Not applicable     

 Public School  627  Not applicable     

 Los Angeles/Ontario
 International Airport (LAONT)  

1,422  Not applicable     

 Landfill  137  Not applicable     

 Railroad  247  Not applicable     

 Roadways  4,794  Not applicable     

 Subtotal  9,619     

 TOTAL  31,958 104,030 358,270 260,648,273  
 
 
3-6 Population 
 
Since its incorporation in 1890, the City of Ontario has grown from a population of 683 to 
approximately 174,536 in 2010 (Ref: California Department of Finance, Table E-5, 2010).  The 
historical population increase from 1890 to 2010, as well as future projections are depicted on 
Figure 3-6.   
 
It should be noted that the estimates shown on Figure 3-6 for the year 2000 through 2035 includes 
New Model Colony, which was annexed by the City in 1999.  The City of Ontario Planning 
Department estimated the population in New Model Colony in 1999 to be about 1,500 persons (Ref:  
Sphere of Influence General Plan Amendment Digest).  The population shown includes the 628 
acres of land (5,770 persons) within the City of Ontario’s Old Model Colony, but served water by the 
Cucamonga Valley Water District. 
 
The ultimate population in New Model Colony is expected to be approximately 162,518 (Ref: 2010 
General Plan Approved Landuse Buildout Estimate Table).  The ultimate population in Old Model 
Colony is estimated at 195,752.  The total ultimate population is estimated at 358,270 which will 
more than double the existing population.  The service area population will be 352,500. 
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Figure 3-6 
City of Ontario Population History and Projections 
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Reference:  Historical population data from California State Department of Finance.   

 Population projections from SCAG Adopted 2008 Regional Transportation Plan Growth Forecast 
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SECTION 4 
 

WATER USE 
 
4-1 Historic Water Production and Purchase 

 
The City obtains its potable water supply from groundwater wells in Chino Basin and imported water 
from the Water Facilities Authority (WFA) and the Chino Basin Desalter Authority (CDA).  The City 
currently owns 32 wells.  Four wells are either abandoned or destroyed, five (5) of the wells are 
inactive, while the other 23 wells are operational. 
 
The total annual water production and purchase from January 2001 to December 2009 is shown in 
Table 4-1 and on Figure 4-1.  Figure 4-2 illustrates the historic water production and purchase by 
month.  Over the last ten years, the annual production has averaged a total of 43,340 AFY (38.7 
mgd).  The average production from Chino Basin is 30,605 AFY (27.3 mgd).  Per the Chino Basin 
Judgment, the City of Ontario has appropriative rights to 16,337.40 AFY and its share of the initial 
operating safe yield is 11,373.82 AFY or 20.74 percent.  The average amount of imported water 
purchased is 12,735 AFY (11.4 mgd). 
 
There has been a decrease in production over the past three years, starting in 2007.  This may be 
attributed to a very conscientious water conservation effort by the customers.  Water conservation 
is discussed further in Section 4-9. 
 

Table 4-1 
Historic Water Production and Purchase (Annual) 

AFY mgd AFY mgd AFY mgd

2000 9,258 8.3 20 36,842 32.9 80 46,100 41.2

2001 8,907 8.0 20 35,105 31.3 80 44,011 39.3

2002 9,325 8.3 21 35,444 31.6 79 44,769 40.0

2003 13,207 11.8 30 30,240 27.0 70 43,447 38.8

2004 15,143 13.5 35 27,824 24.8 65 42,967 38.4

2005 13,406 12.0 32 28,799 25.7 68 42,205 37.7

2006 15,108 13.5 34 28,793 25.7 66 43,901 39.2

2007 18,178 16.2 40 26,946 24.1 60 45,124 40.3

2008 16,275 14.5 38 27,064 24.2 62 43,339 38.7

2009 8,541 7.6 23 28,996 25.9 77 37,537 33.5

Average 12,735 11.4 30,605 27.3 43,340 38.7

2000-2008 data from City's General Production Reports

2009 data from Ontario System Operations file

 
Calendar

Year  

Imported Groundwater Total 
ProductionPurchased % of 

Total

Production % of 
Total

 
 



WATER USE 

 4-2 City of Ontario 
R:Reports\Ontario, City of\Water Master Plan 10’  Water Master Plan 

Figure 4-1 
Historical Water Production and Purchase (Annual) 
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Figure 4-2 
Historical Water Purchase / Production (Monthly) 
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4-2 Water Consumption versus Water Production / Purchase 
 
The City typically purchases/produces more water than the quantity measured by the customer 
meters.  Table 4-2 summarizes the difference between the measured consumption and production 
from 2000 to 2009.  Figure 4-3 graphically shows the City’s water consumption versus 
production/purchase.  On average, 2.4 percent of the water supply is unaccounted for each year.  
The discrepancy is partly due to the differences in the accuracies of the few large meters which 
measure purchases and production, and the thousands of small customer meters which measure 
sales.  Unaccounted for water can also be due to unmeasured uses such as water main flushing 
and other maintenance related tasks.  The remainder may be due to leaks from the system.  The 
average unaccounted for water rate of 2.4 is well within the industry standard.  The data for water 
production was incomplete for calendar year 2000.  
 
The total production / purchase data shown in Table 4-2 does not exactly match the data in Table 4-
1.  The data came from two different sources provided by the City.  The City’s General Production 
Reports provided monthly production numbers by well and imported water connection.  The DWR 
Public Water System Statistics Reports provided a monthly summary of the City’s overall production 
and consumption.   

Table 4-2 
Water Consumption versus Water Production/Purchase 

2000 42,998 Data Incomplete - 152,524 - 252

2001 43,108 43,951 1.9 153,951 255 250

2002 44,193 44,709 1.2 157,752 253 250

2003 41,772 43,447 3.9 160,641 241 232

2004 42,087 42,967 2.0 162,528 236 231

2005 42,097 42,205 0.3 164,308 229 229

2006 42,780 43,901 2.6 164,763 238 232

2007 44,286 44,806 1.2 166,058 241 238

2008 42,072 43,301 2.8 166,760 232 225

2009 37,708 39,538 4.6 167,138 211 201

Average 42,310 43,1733 2.44 161,642 2373 232

Water 

Consumption1 

(AFY)

Water 
Production/

Purchase1 

(AFY)

Percent 
Unaccounted 

For Water

2 Population data from California Department of Finance, E-5 Population and Housing Estimates for Cities 2000-2010, excluding 
estimate of population for areas in Ontario served by CVWD.

3 Water production/purchase and per capita production/purchase averages do not include calendar year 2000 because the data was 
not available on the DWR report. 

4 Percent unaccounted for water average does not include calendar year 2000 data, because the data was not available.

1 Consumption and Production/Purchase data extracted from annual Department of Water Resources Public Water System Statistics 
Report.  Consumption data for 2005 provided by City staff.

Per Capita 
Production/ 
Purchase 

(GPD/Person)Population2

Per Capita 
Consumption 
(GPD/Person)

Calendar 
Year
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Figure 4-3 
Water Consumption versus Water Production/Purchase 
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4-3 Water Demand Variations 

Demand variations through a year are influenced by seasonal effects such as temperature, 
humidity, and precipitation.  System demand variations throughout a day are influenced by the 
customer base and the daily lifestyles of the customers.  In primarily residential areas, the peak 
demands within a day typically occur in the morning hours between 6:00 am and 9:00 am, when 
customers wake to begin their daily routine.  In largely commercial and industrial areas, the peaks 
may occur mid-day or the demand may even remain relatively constant throughout the work day.  
For this study, the variations are expressed as a ratio to the average demand, with the average 
demand being equal to one. 

4-4 Monthly Demand Variations 

Typical of most Southern California communities, the City’s water consumption exhibits a distinct 
seasonal pattern.  Peak and low monthly consumption occur during the dry summer months and 
wet winter months, respectively.  Monthly demand totals for 2000 to 2009 are shown in Table 4-3.  
Peak demands typically occur in August and September.  Low demands typically occur in February, 
March, or April.  The highest and lowest monthly demand factors seen in Table 4-3 are 1.43 and 
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0.53, respectively.  A graph of the monthly demand factors (monthly demand/average monthly 
demand) by year is illustrated on Figure 4-4. 
 

Table 4-3 
Monthly Water Demands (AF) 

Month 2000 Factor 2001 Factor 2002 Factor 2003 Factor 2004 Factor

January 3100 0.86 3005 0.84 3105 0.84 3084 0.89 2970 0.85

February 2771 0.77 2625 0.73 3243 0.88 2469 0.71 2586 0.74

March 2255 0.63 2305 0.64 2803 0.76 2563 0.74 2416 0.69

April 2523 0.70 2413 0.67 2649 0.72 2798 0.80 3523 1.00

May 3218 0.90 3070 0.85 3239 0.88 2888 0.83 3737 1.07

June 3862 1.08 4598 1.28 4613 1.25 3754 1.08 3948 1.13

July 4532 1.26 4558 1.27 4510 1.22 4994 1.43 4276 1.22

August 4670 1.30 4721 1.31 4590 1.25 4074 1.17 4586 1.31

September 4596 1.28 4748 1.32 4712 1.28 4667 1.34 4774 1.36

October 4396 1.23 4384 1.22 4021 1.09 4737 1.36 4114 1.17

November 3810 1.06 3888 1.08 3896 1.06 3009 0.86 2875 0.82

December 3295 0.92 2793 0.78 2812 0.76 2735 0.79 2282 0.65

Average 3586 3592 3683 3481 3507

Month 2005 Factor 2007 Factor 2008 Factor 2009 Factor

Average 
Factor

January 2555 0.65 3117 0.84 2486 0.71 2450 0.78 0.81

February 2093 0.53 2945 0.80 2225 0.63 2452 0.78 0.73

March 2180 0.55 2575 0.70 2446 0.70 2038 0.65 0.67

April 3033 0.77 3439 0.93 2796 0.80 2611 0.83 0.80

May 3151 0.80 3423 0.93 3100 0.88 3493 1.11 0.92

June 4021 1.02 4431 1.20 3639 1.04 3259 1.04 1.12

July 5578 1.41 4592 1.24 4351 1.24 3708 1.18 1.28

August 5624 1.42 4614 1.25 4342 1.24 4474 1.42 1.30

September 5577 1.41 5275 1.43 4772 1.36 4029 1.28 1.34

October 4848 1.23 3939 1.07 4301 1.23 3653 1.16 1.20

November 5608 1.42 3813 1.03 4508 1.29 3033 0.97 1.07

December 3153 0.80 2122 0.57 3106 0.89 2508 0.80 0.77

Average 3952 3690 3506 3142

Notes: Peak factors are highlighted in red

Data extracted from annual Department of Water Resources Public Water System Statistics Reports  
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Figure 4-4 
Monthly Demand Factors 

4-5 Daily Demand Variations 

Maximum day demand for this study was based upon a review of daily production/purchase reports 
for 2007 and 2008.  The maximum day production/purchase for both years was approximately 1.5 
times the average day demand for the year.  A maximum day demand factor of 1.6 was selected for 
the Master Plan work to account for the limited data currently available. 

4-6 Hourly Demand Variations 

Knowledge of accurate demand variations over a 24-hour period is essential for proper analysis of 
water systems.  For this study, hourly demand variations were represented by the development of a 
diurnal demand curve for each potable water usage type.  The diurnal demand curves are 
employed in determining the adequacy of the sources of supply, pumping facilities, reservoirs, and 
the transmission / distribution facilities. 

The diurnal curves developed in the City’s Water and Recycled Water Master Plan, dated April 
2006 were implemented in this study, which did not include diurnal curve development in its scope.  
The diurnal curves were generally based upon tank level information from the Supervisory Control 
and Data Acquisition (SCADA) system.  The residential diurnal curves are shown on Figure 4-5.  
The diurnal curve for commercial and industrial, irrigation, schools without irrigation, and 
commercial and industrial uses without irrigation are shown on Figure 4-6.  The school pattern 
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without irrigation and the commercial and industrial uses without irrigation is used for future 
developments where irrigation is planned to be served by recycled water, such as in New Model 
Colony. 

Figure 4-5 
Residential Diurnal Curves 

0.0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1.0

1.1

1.2

1.3

1.4

1.5

1.6

1.7

1
2

:0
0

 A
M

1
:0

0
 A

M

2
:0

0
 A

M

3
:0

0
 A

M

4
:0

0
 A

M

5
:0

0
 A

M

6
:0

0
 A

M

7
:0

0
 A

M

8
:0

0
 A

M

9
:0

0
 A

M

1
0

:0
0

 A
M

1
1

:0
0

 A
M

1
2

:0
0

 P
M

1
:0

0
 P

M

2
:0

0
 P

M

3
:0

0
 P

M

4
:0

0
 P

M

5
:0

0
 P

M

6
:0

0
 P

M

7
:0

0
 P

M

8
:0

0
 P

M

9
:0

0
 P

M

1
0

:0
0

 P
M

1
1

:0
0

 P
M

1
2

:0
0

 A
M

D
iu

rn
al

 D
em

an
d

 F
ac

to
r

Time of Day

OMC Residential

NMC Residential

 

Figure 4-6  
Commercial and Industrial, Irrigation, and School Diurnal Curves 
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Specific curves, some of which are graphed in Figure 4-7, were developed for the large water users 
with specific operation times as listed in Table 4-4. 
 

Table 4-4 
Peaking Factors for Large Users 

User Name Hours of Operation

 Diurnal 
Demand 
Factor 

Alumin Art Plating 6 am - 11:30 pm, Mon-Fri 1.87         
Arrowhead 24 hrs a day, 7 days a week 1.00         
Cintas Corporation 24 hrs a day, 7 days a week 1.00         
Clement Pappas 6 am - 10 pm, 7 days a week 1.50         
Coca Cola USA 24 hrs a day, Sun-Thurs and 7 am - 11 pm, Fri 1.24         
Crothall Healthcare Inc 24 hrs a day, 7 days a week 1.00         
Culligan Water 7 am - 2 pm, Mon-Sat 4.01         
Dairy Fresh Products 4 am - 12 pm, Mon-Fri and 8 am - 3 pm, Sat 3.58         
Danco Metal Surfacing 6 am - 12 pm, Mon-Fri 5.62         
Dominos Pizza Dist Corp 24 hrs a day, 7 days a week 1.00         
Fresh Start Bakeries 24 hrs a day, 7 days a week 1.00         
Inland Empire 5 am - 8 pm, Mon-Sat 1.87         
LA Dpt Apts 24 hrs a day, Mon-Sat 1.17         
Rama Foods 24 hrs a day, Mon-Sat 1.17         
Superior Quality Foods 6 am - 1 am, Mon-Fri 1.77         
Temple-Inland 24 hrs a day, 7 days a week 1.00         
The Mills Mgmt Corp, Amc Theaters 8 am - 12 am, 7 days a week 1.50         
Travelcenter Of 24 hrs a day, 7 days a week 1.00         
Unifirst Corp 6 am - 8 pm, 7 days a week 1.50          

 
Figure 4-7 

Diurnal Curves for Large Users 
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4-7 System Demands and Peaking Factors 
 
It is important to evaluate a water system during various incremental peak demands.  Typically, a 
water system is designed to meet the maximum demands placed on it.  The system components 
must be designed to cope with these demands as they occur.  Maximum month and maximum day 
demands are important factors in sizing a system’s supply capability.  Maximum day demands 
usually dictate the design criteria for both system transmission and storage needs.  Peak hour 
criterion is a measure of the system’s overall adequacy with respect to its transmission and 
distribution elements, as well as its operational storage capacity.   
 
The existing water system demands (OMC) are estimated as shown in Table 4-5, based on 
historical data.   
 

Table 4-5 
Existing Water System Demands and Peaking Factors 

 (gpm)  (mgd)  (AFY) 

Average Day 23,380     33.67       37,708     1.00

Max Month 33,434     48.15       53,922     1.43

Max Week 35,538     51.18       57,316     1.52

Max Day 37,409     53.87       60,333     1.60

Peak Hour 54,032     77.81 87,143     2.31

Demand 
Description

 Existing Demand  

 Peaking 
Factor

 
 
The maximum day peaking factor for New Model Colony was further refined to account for the fact 
that it is planned to be largely residential in nature and there will be a dual recycled water system 
constructed in all major streets.  The City anticipates a target of 12 percent of the total water use in 
low density residential areas to be provided by the recycled water system.  It is expected that this 
percentage will increase as the residential density increases.  With more recycled water and less 
irrigation use on the domestic water system, the maximum day peaking factor in New Model Colony 
is reduced to an estimated factor of 1.5.  This factor is utilized for future demand estimates in New 
Model Colony.  The relationships between the peaking factors developed for this study with respect 
to the average day demand estimate are displayed graphically on Figure 4-8. 
 
In the hydraulic model, a maximum day peaking factor of 1.24 was utilized for Temple Inland, the 
City’s largest water user.  This factor was developed by review of historical water meter data.  In 
2008, Temple Inland used an average of 51,606 ccf per month.  The maximum month demand 
(January 2008) was 63,967 ccf.  This maximum day peaking factor (considered equivalent to the 
maximum month peaking factor for this study) is therefore calculated to be about 1.24 
(63,967/51,606). 
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Figure 4-8 
Water Demand Peaking Factors 
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*Note that the ultimate peak hour factor is 1.92 versus the existing peak hour factor of 2.31.  The peak hour 

factor is dependent on the amount and types of land use and the hourly demand variations (described in 

subsection 4-6. 

 
4-7.1 Existing Demands 
 
Average Day 
 
The average day demand is based on the City of Ontario’s average daily consumption for FY 2009.  
As shown in Table 4-5, the average day demand is approximately 37,708 AFY (23,380 gpm). 
 
Maximum Month 
 
The maximum month peaking factor was determined from the annual production and consumption 
records.  Based on historical records from 2000 to 2009, the maximum month usage is about 1.43 
times the average month and typically occurs in August or September.  The maximum month 
demand is estimated at approximately 53,922 AFY (33,434 gpm). 
 
Maximum Week 
 
The maximum week demands are estimated to be approximately 1.52 times the average day 
demand or 57,316 AFY (35,538 gpm). 
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Maximum Day 
 
The maximum day demands are estimated to be approximately 1.60 times the average day 
demand or 60,333 AFY (37,409 gpm).  The Old Model Colony maximum day peaking factor was 
developed based on historical daily production records.  The New Model Colony maximum day 
peaking factor was developed by excluding a portion of the water use that is expected to be served 
through the recycled water system (based on an assumed dwelling unit frontage and irrigation 
factor). 
 
Peak Hour 
 
The peak hour demands were based upon the diurnal demand curves illustrated on Figure 4-4 
through Figure 4-6.  The existing overall peak hour system demand is estimated to be 2.31 times 
the average day demand or about 87,143 AFY (54,032 gpm). 
 
Existing Water Demands by Zone 
 
Existing water demands by zone are shown in Table 4-6.  These are estimates based upon the 
distribution of demands used in the hydraulic model.  The model utilized water meter records from 
2008. 

 
Table 4-6 

Existing Water Demands by Zone 

gpm mgd AFY gpm mgd AFY gpm mgd AFY gpm mgd AFY gpm mgd AFY

1348 2,671 3.85 4,308 3,819 5.50 6,160 4,060 5.85 6,548 4,273 6.15 6,892 6,173 8.89 9,955

1212 11,059 15.92 17,836 15,814 22.77 25,505 16,810 24.21 27,110 17,694 25.48 28,537 25,557 36.80 41,219

1074 4,977 7.17 8,026 7,117 10.25 11,478 7,565 10.89 12,200 7,963 11.47 12,842 11,501 16.56 18,549

1010 4,674 6.73 7,538 6,684 9.62 10,780 7,104 10.23 11,458 7,478 10.77 12,061 10,801 15.55 17,421

Total 23,380 33.67 37,708 33,434 48.15 53,922 35,538 51.18 57,316 37,409 53.87 60,333 54,032 77.81 87,143

1 Maximum Day Demand shown is calculated using maximum day factor of 1.60.  In the hydraulic model, a maximum day factor of 1.24 is 

  used for Temple Inland.
2 Peak Hour Demand shown for each zone is calculated using the overall system peak hour factor of 2.31.  In the hydraulic model, some of the large

  users are assigned specific Peak Hour factors based on the user's hours of operation.  The actual peak hour demands may vary by zone in the model.

Average 

Zone

Max Month Max Week Max Day1 Peak Hour2
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4-7.2 Ultimate Demands 

The City of Ontario’s ultimate water system demands utilized in this study are shown in Table 4-7 
by zone.   

Table 4-7 
Ultimate Water Demands by Zone  

gpm mgd AFY gpm mgd AFY gpm mgd AFY gpm mgd AFY gpm mgd AFY

1348 3,552   5.11 5,728 5,079 7.31 8,192 5,399 7.77 8,707 5,683 8.18 9,166 8,208 11.82 13,239

1212 15,874 22.86 25,601 22,700 32.69 36,610 24,128 34.74 38,914 25,398 36.57 40,962 36,685 52.83 59,165

1074 6,045   8.70 9,749 8,644 12.45 13,942 9,188 13.23 14,819 9,672 13.93 15,599 13,970 20.12 22,531

1010 7,878   11.34 12,705 10,737 15.46 17,317 11,446 16.48 18,460 12,076 17.39 19,477 16,162 23.27 26,065

925 12,990 18.71 20,951 17,277 24.88 27,864 18,446 26.56 29,750 19,485 28.06 31,426 24,981 35.97 40,290

Total 46,339 66.73 74,734 64,438  92.79 103,925 68,608   98.80 110,651 72,315  104.13 116,630 89,113 144.01 161,290

* Demands shown do not include potential recycled water use in OMC or potential recycled water conversions
1 Maximum Month Demand shown is calculated using maximum month factor of 1.43 for OMC demands and 1.33 for NMC demands. 
2 Maximum Week Demand shown is calculated using maximum week factor of 1.52 for OMC demands and 1.42 for NMC demands. 
3 Maximum Day Demand shown is calculated using maximum day factor of 1.60 for OMC demands and 1.50 for NMC demands. 

   In the hydraulic model, a maximum day factor of 1.24 is used for Temple Inland.
2 Peak Hour Demand shown for each zone is calculated using the overall system peak hour factor of 1.92.  In the hydraulic model, some of the large

  users are assigned specific Peak Hour factors based on the user's hours of operation.  The actual peak hour demands may vary by zone in the model.

Zone

Average Max Month1 Max Week2 Max Day3 Peak Hour4

 
 
A thorough explanation of the development of the ultimate demands is explained in the Ultimate 
Citywide Water Demand Estimate Technical Memorandum, included as Appendix 1.  In summary, 
the following steps were used to estimate the ultimate demands: 

1. Existing meter data was used for existing uses in Old Model Colony (OMC).  The demands 
were reduced by 5 percent to account for future conservation efforts and increased by 5 
percent to compensate for unaccounted for water. 

2. Developed unit demand factors in gpd/ac were used to estimate demands for the vacant 
and future densification areas in OMC.  Unit demand factors included a 5 percent reduction 
for future conservation efforts. 

3. Developed unit demand factors in gpd/person or gpd/job were used to estimate demands for 
future mixed use areas.  Unit demand factors included a 5 percent reduction for future 
conservation efforts. 

4. Developed unit demand factors in gpd/person or gpd/job were used to estimate demands for 
future New Model Colony (NMC) residential and commercial areas.  Unit demand factors 
included a 5 percent reduction for future conservation efforts. 
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5. Developed unit demand factors in gpd/ac were used to estimate demands for future NMC 
public facilities and schools.   

6. Demands for major parks, right-of-ways, and open space areas within NMC were not 
included because it was assumed to be served by the recycled water system.  The 
remainder of the areas were assumed be served by domestic water and are accounted for 
in the unit demand factors. 

The ultimate average citywide demand estimate included in the Technical Memorandum (Appendix 
1) is reported as 69,384 AFY.  For this Master Plan, the ultimate average demand is estimated at 
74,735 AFY as shown in Table 4-7.  The reason for the difference is that the Master Plan did not 
account for recycled water use for future OMC developments or for recycled water use conversions 
in the OMC.  In the event that future OMC developments do not use recycled water or if current 
domestic water users are not converted to the recycled water system, the domestic water system is 
planned to be able to accommodate all the expected ultimate demands. 

 
The following unit demand factors were implemented for all areas where population data was 
available.  These factors account for future water conservation efforts. 

 Rural Residential = 140 gpd/person 

Low Density Residential = 136 gpd/person 

Low-Medium Density Residential = 116 gpd/person 

 Medium Density Residential = 98 gpd/person 

 High Density Residential = 76 gpd/person 

 Office Commercial and Business Park = 43 gpd/job 

 Neighborhood Commercial = 70 gpd/job 

 General Commercial = 180 gpd/job 

 Industrial = 95 gpd/job 

 Mixed use office = 43 gpd/job 

 Mixed use non-office = 125 gpd/job 
 
Developed unit demand factors in gpd/ac are shown in Table 4-8.  As discussed in Section 4-7, 
different peaking factors (maximum month, maximum week, and maximum day) were developed for 
New Model Colony and are shown in Figure 4-8.  The total system demands shown in Table 4-7 
reflect the use of the various developed peaking factors. 
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Table 4-8 
Domestic Water Unit Demand Factors 

Density 
(du/ac)

Density 
(people/

du)

Unit Demand Factor 
(gpd/ person or 

gpd/job)

Unit 
Demand 
Factor 

(gpd/ac)

Unit  
Demand 
Factor 

(gpd/du)

Residential

Rural Residential RR  0 - 2 4.0 140 1,120 560

Low Density Residential LDR 2 - 5 4.0 136 2,450 544

Low Medium Density Residential LMDR 5 - 11 4.0 116 3,940 464

Medium Density Residential (OMC) MDR 11 - 25 3.8 98 6,730 372

Medium Density Residential (NMC) MDR 11 - 25 3.3 98 7,220 323

High Density Residential (OMC) HDR 25 - 45 3.3 76 8,900 251

High Density Residential (NMC) HDR 25 - 45 2.0 76 5,320 152

Commercial

Business Park BP - - 43 2,200 -

General Commercial GC - - 180 2,200 -

Hospitality1 HOS - - 5,000 -

Neighborhood Commercial NC - - 70 2,200 -

Office Commercial OC - - 43 3,400 -

Industrial

Industrial IND - - 95 2,000 -

Mixed Use

Mixed Use2 MU - -

Factors for residential, 
see above           

43 for office          
125 for non-office

N/A -

Open Space

Open Space Non-Recreational OS-NR - - - 1,000 -

Open Space Recreational OS-R - - - 1,000 -

Public

Public Facility PF - - - 2,200 -
Public School3 PS - - - 3,500 -

2 Mixed Use demands should be based on the types of landuse that make up the specific area  and the unit demand 
factors provided above.  The City's 2010 General Plan (The Ontario Plan) provides detailed information on the 
landuses that make up each mixed use area (See Table 3-2 of this report).

1 If possib le it is recommended to use 150 gpd/room on a case by case basis.  It is difficult to estimate the number of 
rooms or square footage per acre.

3 The unit demand factor 3,500 gpd/ac include an allowance for irrigation.  If irrigation will be supplied by recycled 
water, a factor of 1,800 gpd/ac is recommended. This reduced factor was used in the hydraulic model for NMC 
schools.

Landuse
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4-8 High Water Users 
 
The City’s high water users are listed in Table 4-9. 
 

Table 4-9 
High Water Users 

gpm gpd AFY

1 Temple-Inland 5100 E Jurupa St COM 879 1,266,134 1,418

2 Cucamonga Guasti Pk 1010 N Archibald Av COM 268 385,920 432

3 L A Dpt Apts 3450 E Airport Dr #500 WATERCOM 265 381,672 428

4
The Mills Mgmt Corp, City of Ontario, 
AMC Theaters

4320 E Fourth St
WATERCOM, 
IRRIGATN

216 311,227 349

5 Parks Dept 1200 W Fifth St WATERCOM 193 277,531 311

6 Regis Contractors L P 955 N Duesenberg Dr MF 178 256,752 288

7 Tiger-Drylac-USA Inc 1261 E Belmont St IRRIGATN 147 211,003 236

8 Mountain Village/CMS 1812 S Mountain Av MF 146 209,837 235

9
Holiday Inn Express Hotels & Suites, 
Parks - Median

2280 S Haven Av
WATERCOM, 
IRRIGATN

145 208,469 234

10 Sir James LP 3351 E Honeybrook Wy MF 145 208,282 233

11 Reliable Properties 1373 E Fourth St IRR 143 206,208 231

12 Lighthouse Transport LLC 2019 S Business Pw A COM 143 205,387 230

13 U S Post Office 2300 E Airport Dr COM 142 204,955 230

14 Chaffey High School Dist 3850 E Riverside Dr IRRIGATN 139 199,685 224

15 Corona School 1140 N Corona Av COM 132 190,267 213

16 Cintas Corporation 2150 S Proforma Av WATERCOM 129 185,645 208

17 Country Meadows 1855 E Riverside Dr MF 116 167,659 188

18 Security Capital 2800 E Riverside Dr WATERMF 109 156,326 175

19 Crothall Healthcare Inc 5410 E Francis St COM 100 144,317 162

20 Creekside Master/East 1 Millcreek & Riverside IRRIGATN 94 135,461 152

21 Rancho Ontario Corp 2200 S Walker Av IRR 92 132,278 148

22 Coca Cola USA 1650 S Vintage Av COM 87 125,928 141

23 U P S 3121 E Jurupa St IRRIGATN 87 124,747 140

24 Creekside West Village 2601 S Deer Creek Loop WATERCOM 86 124,157 139

25 Clement Pappas 1755 E Acacia St IND 77 110,362 124

26 Coastal Ontario LLC 1701 E D St WATERMF 69 99,950 112

27 The Ontario Center 4250 E Inland Empire Bl IRRIGATN 69 99,130 111

28 The Casitas Apts 1900 S Campus Av MF 67 97,042 109

29 Casa Partners III L.P. 1661 E G St WATERMF 67 96,566 108

30 Ontario Montclair 2121 S Bon View Av IRRIGATN 66 94,651 106

31 Arrowhead, Propak California Corp 5772 E Jurupa St WATERCOM 65 93,816 105

32 John Laing Homes 948 N Turner Av WATERMF 63 90,662 102

33 Ontario High School 901 W Francis St WATERCOM 61 87,595 98

No. Customer Cutomer Address Usage Type

Average 
Consumption
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Table 4-9 (Continued) 

High Water Users 

gpm gpd AFY

34 Colony Terrace Lp 2550 E Riverside Dr WATERMF 58 83,045 93

35 Doubletree Hotel Ontario 222 N Vineyard Av WATERCOM 57 82,296 92

36 Park Vista 1031 S Palmetto Av WATERMF 55 78,797 88

37 Ontario Convention Ctr
2000 E Convention 
Center Wy

WATERCOM,I
RRIGATN

54 77,414 87

38
Equity Residential Prop, Erp 
Operating Part

1005 N Center Av
IRRIGATN, 
WATERMF

53 75,600 85

39 State/Cal/Transp#8
2300 S Euclid/60 on 
ramp

IRRIGATN 52 75,499 85

40 Mountain Shadows Owners 1300 N Elderberry Av WATERMF 49 70,416 79

41 Plasthec 1945 S Grove Av IRRIGATN 46 66,269 74

42 Inland Empire 2450 E Philadelphia St WATERCOM 45 64,526 72

43 Unifirst Corp 700 S Etiwanda Av WATERCOM 44 63,504 71

44
Fairfields Ontario Towne LLC, Ontario 
Center Owners Assoc

950 N Duesenberg Dr
WATERMF, 
IRRIGATN

42 60,437 68

45 Cal Mex Nursery 3791 S Archibald Av IRRIGATN 42 60,437 68

46 Oasis Growers Inc 3215 E Chino Av IRRIGATN 42 60,062 67

47 Grace Yokley School 2947 S Turner Av WATERCOM 42 59,832 67

48 Parks - Median 4750 E Jurupa St IRRIGATN 41 59,098 66

49 Wiltgey School 1450 E G St WATERCOM 40 57,715 65

50 Scandia Recreation Ctr 1155 S Wanamaker Av IRRIGATN 40 57,614 65

51 Fruit Growers Supply 225 S Wineville Av WATERCOM 39 56,275 63

52 Allegiance Health Care 4551 E Philadelphia St IRRIGATN 37 53,813 60

53 Park Centre 850 N Center Av WATERMF 37 53,424 60

54 Innkeepers Hospitality 700 N Haven Av WATERCOM 36 51,941 58

55 Samoa Village#2 2300 S Sultana Av WATERMF 35 50,846 57

56 Estancia Apartments 1720 E D St WATERMF 35 49,896 56

57 Grove Manor 720 S Cypress Av WATERMF 35 49,694 56

58 Parks - Median 4650 E Jurupa St IRRIGATN 34 49,306 55

59 Culligan Water 1925 S Burgundy Pl WATERCOM 34 48,600 54

60 Creekside School 3742 E Lytle Creek Loop WATERCOM 34 48,485 54

61 Travelcenter Of 4265 E Guasti Rd WATERCOM 32 46,757 52

62 Ap-Transpark Llc 2910 E Inland Empire Bl WATERCOM 32 46,310 52

63 SW Reg Council of Carpenters 3250 E Shelby St
IRRIGATN, 
WATERCOM

31 43,920 49

64 Total Logistic Control, LLC 104 S Wanamaker Av WATERCOM 30 42,696 48

65
Skechers USA Co., The Complete 
Logistics Co.

1670 S Champagne Av., 
1670 S Etiwanda Av A

IRRIGATN, 
WATERCOM

30 42,566 48

66 Mission Woods Inc. 1309 W Mission Bl WATERMF 29 42,422 48

No. Customer Cutomer Address Usage Type

Average 
Consumption
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Table 4-9 (Continued) 

High Water Users 

gpm gpd AFY

67 Sunstone Hotel Properties Inc. 2200 E Holt Bl IRRIGATN 29 41,818 47

68 Chino Valley Unified 2840 S Parco Av WATERCOM 28 41,011 46

69 Dairy Fresh Products 601 S Rockefeller Av WATERCOM 28 40,867 46

70
Fresh Start Bakeries, Thoroughbred 
Properties Inc.

1220 S Baker Av
WATERCOM, 
IRRIGATN

28 40,910 46

71 Inland Framing & Developement 607 W Holt Bl WATERCOM 28 40,349 45

72 Chem Lab 5180 E Airport Dr WATERCOM 28 40,277 45

73 Bridgestone, Parks - District 4000 E Mission Bl IRRIGATN 28 40,334 45

74 Pier 1 Imports 3000 E Philadelphia St IRRIGATN 28 39,960 45

75 Ta Operation Corporation 4327 E Guasti Rd WATERCOM 28 39,629 44

76 K Mart #8287 ,K Mart Dist Center 5600 E Airport Dr WATERCOM 27 39,139 44

77 Kaiser Permanente 2295 S Vineyard Ave WATERCOM 25 36,662 41

78 Mountain View School 2825 E Walnut St WATERCOM 25 35,856 40

79 La Terraza Apartments 551 E Riverside Dr WATERMF 25 35,410 40

80 Hyundai Motors 5700 E Francis St
IRRIGATN, 
WATERCOM

25 35,395 40

81 Inland Christian Hm 1950 S Mountain Av
WATERMF, 
WATERCOM, 
IRRIGATN

24 34,690 39

82 Metric Partners, Residence Inn
2025 E Convention 
Center Wy

WATERCOM 24 34,085 38

83 Americold Logistics, LLC 141 5361 E Santa Ana St IRRIGATN 23 33,394 37

84 Ranch View School
3300 S Old Archibald 
Ranch Rd

IRRIGATN 23 33,394 37

85 Liu, Charles Y., Ontario Stoneridge 1253 W Stoneridge Ct
WATERMF, 
IRRIGATN

23 33,379 37

86 800 N Benson Av IRRIGATN 23 32,702 37

87 Dominga High School 557 W Fifth St WATERCOM 23 32,501 36

88 Trio Glen Community Assoc. 1751 E Flora St WATERRES 22 31,622 35

89 Steris-Isomedix 1000 S Sarah Pl IRRIGATN 22 31,522 35

90 Mid Cities 1360 E D St WATERMF 22 31,190 35

91 Centrelake Assn 3261 E Guasti Rd IRRIGATN 21 30,571 34

92 New Country 693 251 E Riverside Dr WATERMF 21 30,528 34

93 Mountain Gate Apts 1072 E Nocta St WATERMF 21 30,197 34

94 Crown Toyota 1201 S Kettering Dr WATERCOM 21 30,168 34

95 DS Hotel Investment 1801 E G St WATERCOM 20 29,333 33

96
Internatioal Paper, Majestic CCC IV 
LLC

3551 E Francis St
WATERCOM, 
IRRIGATN

20 29,203 33

97 Liberty Hardware 5555 E Jurupa St IRRIGATN 20 29,074 33

98 755 N Mountain Av IRRIGATN 20 29,059 33

No. Customer Cutomer Address Usage Type

Average 
Consumption
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Table 4-9 (Continued) 
High Water Users 

gpm gpd AFY

99 Sears Logistics Serv
5691 E Philadelphia St 
#100

IRRIGATN 20 29,088 33

100
Brittany Park, Philadlephia 103 
Partners

926 W Philadelphia St # 
99

WATERMF, 
IRRIGATN

20 29,002 32

101 Bellevue Cemetery 1225 W I St IRRIGATN 20 28,426 32

102 Mag Instruments 2001 S Hellman Av
IRRIGATN, 
WATERCOM

20 28,238 32

103 Oaks Middle School 1205 S Oaks Av
IRRIGATN, 
WATERCOM

20 28,152 32

104 U Line 2950 E Jurupa St
IRRIGATN, 
WATERCOM

19 27,691 31

105 Wong,Thomas 405 N Vineyard Av WATERCOM 19 27,461 31

106 Arroyo School 1700 E Seventh St WATERCOM 19 27,490 31

107
Majestic CCC IV, Majestic Ryder 
Logistics

4061 E Francis St
IRRIGATN, 
WATERCOM

19 27,403 31

108 Merchant Of Tennis 1625 S Proforma Av IRRIGATN 19 26,870 30

109 Mariposa School 1605 E D St WATERCOM 19 26,827 30

110 Vargas-Montoya,Jaime 5505 E Jurupa St WATERCOM 18 26,611 30

111 Plott Nursing Home LLC 800 E Fifth St WATERCOM 18 26,323 29

112 Sunkist 620 E Sunkist St WATERCOM 18 26,208 29

113
California Commerce Cntr Owner's 
Assoc

3660 E Airport Dr IRRIGATN 18 26,150 29

114
Cels Enterprises, Adaya Asset Slover 
Ave. LP , Celestica Corporation

3980 E Earlstone Dr
IRRIGATN,WA
TERCOM

18 26,107 29

115 Embarq Logistics 2777 E Cedar St IRRIGATN 18 25,862 29

116 Bedford-Prop Inv 1555 S Dupont Av WATERCOM 18 25,675 29

117 Harris Place Apts 451 E Riverside Dr WATERMF 18 25,517 29

118 RREEF Management  Company 3281 E Guasti Rd WATERCOM 18 25,301 28

No. Customer Cutomer Address Usage Type

Average 
Consumption

 
 
4-9 Recycled Water 
 
The City’s existing recycled water use in OMC is estimated at 1,547 AFY as of January 2010. The 
recycled water is supplied by Inland Empire Utilities Agency’s (IEUA) recycled water system.  There 
are currently 147 recycled customer meters in the City.   
 
The City’s Recycled Water Master Plan is based upon increasing the recycled water use in OMC to 
6,898 AFY, including 1,944 AFY in currently vacant areas, and 3,407 AFY in future conversions 
from potable water to recycled water along the planned recycled water pipeline alignments. 
 
The Recycled Water Master Plan determined the need for 11,487 AFY of recycled water in NMC. 
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4-10 Water Conservation 
 
Title 6, Chapter 8A, The Water Conservation Plan of the City’s Municipal Code addresses water 
conservation issues. The reference for this Chapter is Ordinance 2907, which became effective 
June 16, 2009.   
 
Voluntary conservation is encouraged to limit the amount of water used to the amount absolutely 
necessary for health, business, and irrigation.  The following elements of conservation apply at all 
times on a voluntary basis: 

 Avoid hose washing of sidewalks, walkways, driveways, parking areas or other paved 
surfaces, except as required for sanitary purposes. 

 Wash motor vehicles, trailers, boats and other types of mobile equipment using a hand held 
bucket or a hose equipped with a positive shutoff nozzle for quick rinses, or at the 
immediate premises of a commercial car wash or with recycled wastewater for approved 
uses. 

 Avoid using water to clean, fill or maintain levels in decorative fountains, ponds, lakes or 
other similar aesthetic structures unless such water is part of a recycling system. 

 Encourage restaurants, hotels, cafés, cafeterias or other public places where food is sold, 
served or offered for sale, to serve drinking water only to those customers expressly 
requesting water. 

 Promptly repair all leaks from indoor and outdoor plumbing fixtures. 

 Avoid watering lawn, landscape or other turf area more often than every other day and 
during the hours between 6:00 a.m. and 6:00 p.m. 

 Avoid causing or allowing the water to run off landscape areas into adjoining streets, 
sidewalks or other paved areas due to incorrectly directed or maintained sprinklers or 
excessive watering. 

 
The City maintains water conservation information on their website for viewing by the public.  
Information includes water use efficiency and conservation tips, links to other websites pertaining to 
water conservation, and links to IEUA’s website where indoor and outdoor rebates are offered for 
residents of the IEUA service area.  Indoor and outdoor rebates are also offered to commercial 
businesses. 
 
As the City continues to educate the community about water use efficiency and conservation, it is 
expected that water use will decline in the future by at least 5 percent. 
 
4-11 Senate Bill SBx7-7 2009 
 

Senate Bill SBx7-7 (i.e. The Water Conservation Act of 2009) was enacted in November 2009, 
requiring all water suppliers to increase water use efficiency.  The bill requires the State of 
California Department of Water Resources (DWR) in consultation with other state agencies, to 
develop a single standardized water use reporting form that can be used by both urban and 
agricultural water agencies.   
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For urban water conservation, the legislation sets an overall goal of reducing per capita urban water 
use by 20 percent by December 31, 2020.  Statewide, incremental progress towards this goal must 
be made by reducing per capita water use by at least 10 percent by December 31, 2015.  SBx7-7 
recognizes and accounts for the investment of urban retail water suppliers in providing recycled 
water for beneficial uses.  In other words, recycled water use can be used to reduce the City’s per 
capita urban water use.  Because the City plans to implement recycled water for the entire NMC 
and future developments in OMC as well as convert some of the existing OMC users to recycled 
water, this will help the City comply with the 20 percent water use reduction required by SBx7-7. 
 
Some of the most pertinent requirements of the legislation are as follows: 

 Each urban retail water supplier shall develop water use targets and an interim water use 
target by July 1, 2011 (completed by City). 

 An urban retail water supplier shall include in its water management plan the baseline daily 
per capita water use, water use target, interim water use target, and compliance daily per 
capita water use.  The Department of Water resources, through a public process and in 
consultation with the California Urban Water Conservation Council (CUWCC), shall develop 
technical methodologies and criteria for the consistent implementation of this part.  The 
2010 Urban Water Management Plan (UWMP) must be approved by the governing entity by 
July 1, 2011 and submitted to DWR by July 30, 2011 (completed by City). 

 The Department of Water Resources shall adopt regulations for implementation of the 
provisions relating to process water. 

 A Commercial, Institutional, Industrial (CII) task force is to be established that will develop 
and implement urban best management practices for statewide water savings. 

 Effective 2016, urban retail water suppliers who do not meet the water conservation 
requirements established by this bill are not eligible for state water grants or loans. 

 
DWR published a document entitled “Methodologies for Calculating Baseline and Compliance 
Urban Per Capita Water Use (For the Consistent Implementation of the Water Conservation Act of 
2009)” on October 1, 2010.  Nine methodologies are discussed in this document as follows: 

1. Methodology 1:  Gross Water Use 

2. Methodology 2:  Service Area Population 

3. Methodology 3:  Base Daily Per Capita Water Use 

4. Methodology 4:  Compliance Daily Per Capita Water Use 

5. Methodology 5:  Indoor Residential Use 

6. Methodology 6:  Landscaped Area Water Use 

7. Methodology 7:  Baseline Commercial, Industrial, and Institutional Water Use 

8. Methodology 8:  Criteria for Adjustments to Compliance Daily Per Capita Water Use 

9. Methodology 9:  Regional Compliance 
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SECTION 5 
 

WATER SUPPLY 
 
5-1 Sources of Supply 
 
The City’s existing potable water supply consists of imported water from the Water Facilities 
Authority (WFA) and Chino Basin Desalter Authority (CDA) and the groundwater from Chino Basin, 
extracted via the City’s wells.  The City currently owns 32 wells.  Four wells are either abandoned or 
destroyed, five (5) of the wells are inactive, while the other 23 wells are operational.  Over the last 
ten years, the City has imported an average of 12,735 AFY and pumped 30,605 AFY from the 
groundwater basin.  Therefore, about 29 percent of the City’s water supply is imported.   
 
5-2 Imported Water Supply 

 
Water is imported into Southern California 
through two major water supply systems: 

1. The Colorado River Aqueduct, 
constructed and operated by 
Metropolitan Water District of 
Southern California (MWD), 
transports water from the Colorado 
River to MWD’s service area. 

2. The State Water Project, owned and 
operated by the State of California 
Department of Water Resources 
(DWR), transports water from the 
Sacramento-San Joaquin Delta 
through the California Aqueduct. 

 
The City’s imported water supply over the 
last ten years is shown in Table 5-1. 
 
5-2.1 Water Facilities Authority 
 
The Water Facilities Authority (WFA) was formed in 1980 as a Joint Powers Authority by the Cities 
of Chino, Chino Hills, Ontario and Upland, and the Monte Vista Water District.  It was formed to 
construct and operate water treatment facilities that provide a supplemental supply of potable water 
to its member agencies.  The WFA currently owns and operates the Agua de Lejos Water 
Treatment Plant located at the Benson Avenue and 18th Street, in the City of Upland.  It is a 
conventional surface water treatment facility that treats and disinfects imported water supplies, 
primarily State Water Project water that is purchased from MWD through IEUA.  The current rated 
capacity of the plant is 81 mgd.  The City of Ontario owns 25 mgd or 31.4 percent of the treatment 
plant capacity. 
 

(AFY) (mgd) (AFY) (mgd) (AFY) (mgd)

2000 9,258 8.3 - - 9,258 8.3

2001 8,907 8.0 - - 8,907 8.0

2002 9,325 8.3 - - 9,325 8.3

2003 13,207 11.8 - - 13,207 11.8

2004 15,143 13.5 - - 15,143 13.5

2005 13,406 12.0 - - 13,406 12.0

2006 12,256 10.9 2,852 2.5 15,108 13.5

2007 12,826 11.5 5,352 4.8 18,178 16.2

2008 8,747 7.8 7,528 6.7 16,275 14.5

2009 3,494 3.1 5,047 4.5 8,541 7.6

Average 10,657 9.5 5,195 4.6 12,735 13.0

2000-2008 data from City's General Production Reports

2009 data from Ontario System Operations file

WFA Supply CDA Supply

Year

Total Supply

Table 5-1

Imported Water Supply
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The water from Agua de Lejos Water Treatment Plant is conveyed to two locations that connect 
with the City’s existing water system.  The first turnout (Turnout 1) is located adjacent the 1212-1A 
and 1212-1B Reservoirs at the northwest corner of Eighth Street and Fern Avenue.  It has a 16 mgd 
capacity.  The second turnout (Turnout 2) is located adjacent the 1212-3 Reservoir at the southeast 
corner of Campus Avenue and A Street.  It has a 9 mgd capacity.  The maximum volume of water 
that the City can receive from their WFA connections is therefore 25 mgd.   
 
Based on historical records for 2000 through 2009, the average annual WFA supply has been 
10,657 AFY (9.5 mgd), as shown in Table 5-1.  The maximum annual supply was 15,143 AFY (13.5 
mgd) in 2004.  The minimum annual supply was 3,494 AFY (3.1 mgd) in 2009.  The peak monthly 
flow was 1,861 AF (19.6 mgd) in August of 2003.  A significant drop in supply from WFA has 
occurred over the past three years.  This is primarily attributable to the addition of several 
groundwater wells to the City’s system. 

 
5-2.2 Chino Basin Desalter Authority 
 
The City of Ontario is a member of the Chino Basin Desalter Authority (CDA), a joint powers agency 
created on September 25, 2001.  Other members of the CDA include Jurupa Community Services 
District (JCSD), Santa Ana River Water Company (SARWC), IEUA, Western Municipal Water 
District (WMWD) and the Cities of Chino, Chino Hills, and Norco.  The CDA purifies brackish 
groundwater extracted from the lower Chino Basin with the Chino 1 and Chino 2 Desalter facilities 
and distributes drinking water to member agencies.  Each of the member agencies has “take or 
pay” contracts to purchase water produced by the CDA. 
 
CDA owns and operates the two groundwater treatment desalination systems, Chino Desalter 1 
(CDA I) and Chino Desalter 2 (CDA II).  Both facilities include groundwater extraction wells, pumps 
and pipelines that provide water to advanced treatment facilities that include processes for 
pretreatment, filtration, air stripping of volatile organic compounds, ion exchange for removal of 
nitrates, and reverse osmosis for removal of salts.  The treated water is then blended and 
disinfected to produce high quality drinking water that is delivered to member agencies through 
pipelines, pumps, and reservoirs. 
 
CDA I is located in the City of Chino south of Kimball Avenue, west of Euclid Avenue.  There are 14 
supply wells feeding the desalter facilities.  CDA I produces 14.2 mgd or 15,900 AFY of high-quality 
drinking water.  The City receives about 1,500 AFY of water from the CDA I facility.  The point of 
connection from CDA’s facilities to the City’s domestic water system (Zone 1010) is located near 
the intersection of Archibald Avenue and the extension of Schaeffer Avenue. 
 
CDA II is located at 11202 Harrel Street in Mira Loma, California.  There are 8 supply wells feeding 
the desalter facilities.  CDA II produces 9.3 mgd or 10,400 AFY of high quality drinking water.  The 
City receives about 3,500 AFY of water from the CDA II facility.  The point of connection from 
CDA’s facilities to the City’s domestic water system is located near the intersection of Philadelphia 
Street and Milliken Avenue. 
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5-3 Groundwater Supply 
 
The City extracts groundwater from the Chino Groundwater Basin (Chino Basin or Basin), which is 
one of the largest groundwater basins in the Southern California area with storage capacity 
estimated at five to seven million acre-feet.  It collects roughly 140,000 acre-feet of water each year.  
Chino Basin encompasses about 235 square miles of the upper Santa Ana River watershed and 
lies within portions of San Bernardino, Riverside, and Los Angeles counties.  The location of the 
groundwater basin is illustrated in Figure 5-1. 
 
5-3.1 Chino Basin Judgement 
 
The Chino Basin Judgement (Judgement) was entered by the California State Superior Court for 
San Bernardino County on January 27, 1978.  The Judgement adjudicates water rights in the Chino 
Basin and establishes the Watermaster to account for and implement the management of the basin.  
The Judgement declared that the initial operation safe yield of the Chino Basin is 145,000 AFY.  
There are three pools of water users: agricultural, non-agricultural (industrial users), and 
appropriative (water municipalities and other government entities).  The safe yield is allocated at 
82,800 AFY to the agricultural pool, 7,366 AFY to the non-agricultural pool, and 54,834 AFY to the 
appropriative pool.  The Judgement was expanded in 2000 and 2007 with the addition of Peace 
Agreements I and II, respectively, which further clarified the Watermaster’s operations. 

 
Per the Judgement, the City of Ontario has appropriative rights to 16,337.40 AFY and its share of 
the initial operating safe yield is 11,373.82 AFY or 20.74 percent. 
 
5-3.2 Watermaster 

The Chino Basin Watermaster (Watermaster) is a governmental body responsible for managing 
water use and supplies within Chino Basin.  The Watermaster’s primary responsibilities include the 
following: 

 Maintain and increase the water supply 

 Sustain and improve water quality 

 Ensure that water will be fairly shared 

 Provide cooperative leadership 

 Study and increase understanding of the basin 

The Watermaster is comprised of three stakeholder groups based on how they use water obtained 
from the basin.  The groups are called Pools and are represented by Pool Committees:   

 Overlying Agricultural Pool Committee, representing dairymen, farmers, and the State of 
California; 

 Overlying Non-Agricultural Pool Committee, representing area industries; 

 Appropriative Pool Committee, representing local cities, public water districts, and private 
water companies. 
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Representatives from the three Pools form an Advisory Committee to oversee the regular activities 
of the Watermaster.  The Pool Committees handle business affecting their own members and then 
make recommendations to the Advisory Committee.  The Advisory Committee, in turn makes 
recommendations to the Watermaster Board of Directors, consisting of nine members appointed by 
the San Bernardino County Superior Court. 
 
5-3.3 Optimum Basin Management Program 
 
The Optimum Basin Management Program (OBMP) was adopted by the Watermaster after a 1998 
court decree required the development of a detailed plan outlining issues facing Chino Basin and 
solutions to resolve them.  The program was supposed to address water quality problems within 
the Chino groundwater basin and increase and improve the water supply available from this 
source.  The OBMP identifies groundwater recovery in the southern portion of the basin as a way 
to improve basin water supplies. 
 
The OBMP and the specific actions contained within it, has guided the Watermaster’s activities 
ever since its adoption.  The OBMP includes nine major tasks: 

1. Comprehensive monitoring program for documenting changes in water level, quality, and 
flow by testing at wells within the Basin 

2. Comprehensive recharge program  

3. Water supply plan for the impaired areas of the Basin to improve water quality and supply 

4. Regional supplemental water program 

5. Comprehensive groundwater management plan for monitoring zone 1 to stop land 
subsidence 

6. Cooperative programs with the Regional Board and other agencies to improve Basin 
management 

7. Salt management program 

8. Groundwater storage management program 

9. Conjunctive use programs 
 
5-3.4 Dry Year Yield Storage Program 
 
The Dry Year Yield (DYY) Storage Program is a cooperative conjunctive use program involving 
MWD, IEUA, CBWM, Three Valleys Municipal Water District (TVMWD) and Chino Basin 
groundwater producers.  Under the DYY Program, MWD is allowed to store up to 100,000 AFY of 
water in the Chino Basin when surplus water is available during wet years and to produce 33,000 
AFY in dry, drought, or emergency periods.   
 
The City of Ontario authorized execution of an agreement with IEUA to participate in the DYY 
program in 2003.  Participation means that the City agrees to reduce its use of imported water 
compared to the previous year by a fixed amount, known as their “shift obligation”.  The City’s shift 
obligation is 8,076 AFY.  This means that during years when MWD calls for extraction, the City’s 
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WFA production would be reduced by 8,076 AFY compared to the previous year and it would 
extract this amount from the designated DYY wells. 
 
DYY funds were recently used for the construction of three groundwater wells (Wells 45, 46, and 
47) and an ion-exchange facility located at John Galvin Park to treat water extracted from Well 44 
and Well 52.  When MWD calls for stored water delivery, the City will operate these facilities, to 
meet its shift obligation.  MWD would pay for the cost of operations and the City would pay MWD 
(through IEUA) the full service water rate.  The City can use the DYY facilities to meet its normal 
water demands during other periods but is responsible for the O&M costs.   
 
This program allows the City to be less reliant upon imported water supplies.  The additional 
groundwater capacity allows the City to increase the percentage of groundwater supply used to 
meet peak demands.   
 
5-4 Water Quality 
 
Imported water quality and local groundwater quality per the City’s 2009 Water Quality Report is 
shown in Table 5-2.   
 
Imported water is generally of good quality with nitrate and total dissolved solid concentrations well 
below the established maximum contaminant levels. 
 
Groundwater quality in Chino Basin is generally good with better quality in the northern portion of 
the basin where recharge occurs.  Salinity (TDS) and nitrate-nitrogen concentrations increase in the 
southern portion of the basin.  Areas of high nitrate concentrations are shown in Figure 5-2.  The 
City of Ontario has inactivated or abandoned several wells (Well 3, 4, 9, 15, and 50) due to high 
nitrate and perchlorate concentrations detected above the maximum contaminant levels (MCL). 
 
5-5 Future Imported Water Supply 
 
In the future, water supply capacity provided from WFA will remain at 25 mgd as described in 
Subsection 5-2.1. 
 
The City’s Chino II product water entitlements from CDA will increase by 3,533 AFY following the 
completion of the Chino II expansion project.  The total supply from CDA II will be about 7,033 AFY.  
The total supply from CDA I will remain at 1,500 AFY.  New facilities are being designed so that the 
CDA II product water can be delivered to the City’s 1010 Zone in the vicinity of the intersection of 
Milliken Avenue and Riverside Drive.   
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Table 5-2  
City of Ontario 2009 Water Quality Report 
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Aluminum (ppm) 1 0.6 ND ND 0.11
0.071-
0.19

NP NP NP NP NP NP

Arsenic (ppb) 10 0.0 ND ND 1.3
ND-
2.8

NP NP NP NP NP NP

Barium (ppm) 1 2 0.007 ND-0.13 NP NP NP NP NP NP NP NP

Chlorine, free (ppm) [4] [4] 0.63 0-1.89 NP NP NP NP NP NP NP NP

Chlorine, total (ppm) [4] [4] 0.72 0.01-1.99 1.3
0.4-
2.7

NP NP NP NP NP NP

Chromium, Total (ppb) 50 (100) 8.2 3.6-12 NP NP 3.9 3.9 3.2 3-6 6
2.6-
8.5

Combined Filter Effluent 
Turbidity (NTU)

TT NA NA NA 0.03
0.03-
0.18

NA NA NA NA NA NA

Copper (ppm) (measured at 
consumer's tap)

(1.3) 0.3
90th 

percentile: 
0.22

0 of 50 
samples 

exceeded 
AL

NA NA NA NA NA NA NA NA

Dibromochloropropane (ppt) 200 1.7 34 58-180 NP NP NP NP NP NP NP NP

Fluoride (ppm) 2 1 0.2 0.1-0.3 0.15
0.12-
0.20

0.2 0.2 ND
ND-
0.2

0.1
0.1-
0.2

Gross Alpha Particle Activity 
(pCi/L)

15 (0) 1.19 1-1.37 3.5
ND-
6.4

ND ND ND ND ND
ND-
6.7

Gross Beta Particle Activity 
(pCi/L)

50 (0) NA NA 4.2
ND-
7.0

NP NP NP NP NP NP

Haloacetic Acids [HAA5] (ppb) 60 NA 6 ND-20 10.4
6.2-
15.9

NA NA ND
ND-
7.5

ND ND

Lead (ppb) (measured at 
consumer's tap)

(15) 0.2
90th 

percentile: 
ND

4 of 59 
samples 

exceeded 
AL

NA NA NA NA NA NA NA NA

Nitrate [as nitrate] (ppm) 45 45 13 4-35 NP NP 14 9.0-20 14 3-22 28 9-34

Nitrate [as nitrogen] (ppm) 10 10 2.8 1.1-6.2 0.46
ND-
0.77

NP NP NP NP NP NP

Nitrate and Nitrite [as nigrogen] 
(ppm)

10 10 NA NA 0.46
ND-
0.77

NP NP NP NP NP NP

Perchlorate (ppb) 6 6 0.58 ND-4.5 NP NP ND ND ND ND ND
ND-
4.7

Tetrachloroethylene [PCE] 
(g/L)

5 0.06 ND ND NP NP ND ND ND ND ND
ND-
0.92

Total Coliforms (% positive 
samples)

5 0 0.1 0-0.56 0 0 0 0 0 0 0 0

Total Trihlomehtnes [TTHM] 
(ppb)

80 NA 13.1 ND-99 56.6
30.1-
72.1

ND ND 0.8 ND-1 4.5
4.3-
4.7

Trichloroethylene [TCE] (ppb) 5 1.7 ND ND NP NP ND ND ND ND ND
ND-
0.99

Uranium (pCi/L) 20 0.43 NA NA 2.7
2.4-
3.2

NA NA ND ND ND
ND-
5.8

Substance (Units) M
C

L
 (

A
L

) 
[M

R
D

L
]

P
H

G
 (

M
C

L
G

) 
[M

R
D

L
G

]

Local Ground 
Water

Imported 
Water, WFA

Purchased Water, JCSD

CDA1 CDA2 IXP

Primary Drinking Water Standard
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Table 5-2 (continued) 
City of Ontario 2009 Water Quality Report 
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Aluminum (ppb) 200 600 ND ND 110
71-
190

NP NP NP NP NP NP

Chloride (ppm) 500 NA 11 3-65 83 73-92 86 86 78
12-
120

98
16-
170

Color (Color Units) 15 NA 0.01 ND-3 NP NP ND ND 3.4
2.9-
5.6

4.5
3.3-
5.7

Copper (ppm) 1 NA 0.002 ND-0.18 NP NP NP NP NP NP NP NP

Total Hardness [CaCO3] (ppm) NA NA 149 86-260 113
100-
130

190 190 159
91-
190

235
150-
290

Foaming Agents [MBAS] (ppb) 500 NA 10 ND-90 NP NP NP NP NP NP NP NP

Odor (T.O.N.) 3 NA ND ND 1 1 NP NP NP NP NP NP

Sodium (ppm) NA NA 20 12-35 69 67-72 32 32 24
16-
30

31 23-38

Specific Conductance (S/cm) 1,600 NA 389 300-670 555
520-
610

548
530-
595

476
320-
600

685
420-
1000

Sulfate (ppm) 500 NA 18.8 5-72 49 35-58 10 10 7
ND-
17

20 12-36

Total Dissolved Solids (ppm) 1,000 NA 249 160-450 330
300-
370

344
284-
408

311
160-
480

465
240-
640

Turbidity (Units) (NTU) 5 NA 0.07 ND-0.9 0.09
0.05-
0.33

NP NP NP NP NP NP
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Boron (ppb) NA NA 178
130-
250

120 120 ND ND ND ND

Chromium VI (ppb) NA NA 0.34
0.24-
0.58

NA NA 1
0.7-
3.7

4.5
1.3-
6.9

Trichloropropane [1,2,3-TCP] 
(ppb)

ND ND NP NP 0.017
0.013-
0.021

ND ND 0.006
ND-

0.035

Vanadium (ppb) NA NA 6.9
6.2-
8.2

NP NP NP NP NP NP

Notes:

AL: Action Level NA:  Not Applicab le ppb:  parts per b illion

CDA:  Chino Basin Desalter Authority ND:  Not Detected ppm:  parts per million

MCL:  Maximum Contaminant Level NL:  Notification Level PDWS:  Primary Drinking Water Standard

MCLG:  Maximum Contaminant Level Goal NP:  Not Provided T.O.N.:  threshold odor number

MRDL:  Maximum Residual Disinfection Level NTU:  Nephelometric Turb idity Units TT:  Treatment Technique
MRDLG:  Maximum Residual 
Disinfection Level Goal

Substance (Units) M
C

L
 (
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) 
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L
]
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G
 (

M
C

L
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) 
[M

R
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]

Local Ground 
Water

Imported 
Water, WFA

Purchased Water, JCSD

CDA1 CDA2 IXP

Secondary Drinking Water Standards ‐ Sodium and Hardness

Substance (Units)
Notification 

Level

Local Ground 
Water

Imported 
Water, WFA

Purchased Water, JCSD

CDA1 CDA2 IXP

Unregulated Contaminants

1,000

NA

0.005

50

pCI/L:  picocuries per liter                  
PHG:  Public Health Goal

mhos/cm:  micromhos per centimeter      
WFA:  Water Facilities Authority  
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SECTION 6 
 

EXISTING SYSTEM 
 
6-1 General 

The City’s existing domestic water system consists of the following: 

 5 primary pressure zones (Zone 925, 1010, 1074, 1212, and 1348) 

 Over 2.8 million feet (546 miles) of transmission and distribution pipe, 2-inches through 42-
inches in diameter 

 6,811 fire hydrants  

 36,658 water meters 

 23 active wells and 5 inactive wells  

 12 reservoirs with a total volume of 75 MG 

 4 active booster pump stations, 1 inactive 
booster pump station 

 16 pressure reducing stations  

 5 inter-agency connections 

 2 Connections to Water Facilities Authority 

 2 Connections to Chino Desalter Authority 

 1 Ion Exchange Treatment Facility  

 2 altitude valves 

 36,658 domestic water services 

A breakdown of the water meters by customer classes are shown in Table 6-1.  

The existing water service area includes only a very small portion of New Model Colony- Edenglen 
by Brookfield Homes (located south of Riverside Drive, east of Mill Creek Avenue), and Colony 
High School (located south of Riverside Drive and west of Mill Creek Avenue).  The majority of the 
existing residents and businesses of NMC use private groundwater wells for their water supply.   
 
The existing domestic water system is shown on Figure 6-1. The hydraulic schematic of the existing 
water system is shown on Figure 6-2. 
 
6-2 Pressure Zones 
 
The existing system is divided into the 5 pressure zones entitled: 925 Zone, 1010 Zone, 1074 Zone, 
1212 Zone, 1348 Zone.  It should be noted that the 925 Zone does not currently have any existing 
demands.  The 925 Zone will serve the future New Model Colony developments.  The largest 
pressure zone in the system is the 1212 Zone, which covers about 38 percent of the existing water 
service area.  Details of each pressure zone are shown in Table 6-2.  

Meter Type 
Number of 

Meters

Single Family Residential 29,473

Multiple Family Residential 2,069

Commercial 3,285

Industrial 278

Landscape Irrigation 1245

Other 308

Total 36,658

Water Meter Type

Table 6-1
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Table 6-2 
City of Ontario Pressure Zones 

Pressure 
Zone

Name1  

Pressure Zone 

Name2  
 Area

(sq. mi.) 
Area 
(Ac)

 Pipe  
Length    

(ft) 

Hydraulic
Grade 
Line 
(ft)  

Ground 
Elevation

Range 
(ft)  

Static 
Pressure 

Range3 

(psi)

1348  13th Street   3.1       1,954 370,591 1,348  1,020 - 1,180  73 - 142  

1212  8th Street   18.7     11,957 1,285,311 1,212  865 - 1,095   51 - 150  

1074  4th Street   7.5       4,780 596,218 1,074  825 - 930   62 - 108  

1010  Phillips Street   9.0       5,783 615,906 1,010  735 - 880   56 - 119  
9254

 Francis Street   10.5     6,733 15,341 925  635 - 800   54 - 126  

Total 48.8     31,206 2,883,366 
1 Nomenclature used in this report.
2 Nomenclature used in previous Water Master Plan.
3 Calculated based on HGL and ground elevation range.

4 There is no existing demands in the 925 Zone.  The water entering Reservoir 925-2A is pumped out to the 
1212 Zone.  Brookfield Homes and Colony High School are currently connected to the 1010 Zone.  

 
6-3 Transmission and Distribution System 

The potable water system includes 546 miles of transmission and distribution pipe, ranging in size 
from 2-inches through 42-inches.  A summary of the system pipes by diameter, material, and date 
of construction is shown on Figure 6-3, Figure 6-4 and Figure 6-5, respectively. 
 

Figure 6-3 
Length of Pipe by Size 
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Figure 6-4 

Length of Pipe by Material 
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Figure 6-5 

Length of Pipe by Decade of Construction 
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6-4 Wells 
 
The total well capacity is about 51,100 gpm or 73.6 mgd.  Well information and characteristics are 
provided in Table 6-3.  There are 32 wells within the City’s water system: twenty three (23) are 
currently active, five (5) are inactive, and four (4) are abandoned/destroyed.   
 
The status of the inactive wells is summarized below: 

 Well 9 is inactive due to high nitrates and perchlorates and will be abandoned.  The Well 9 
property is large enough for the construction of a new well and a treatment facility.   

 Well 11 was constructed in 1958.  It is located at the Ontario International Airport property. 
While the water quality meets the primary and secondary standards, it produces sand even 
after a new sand separator was installed in 2003.  It is inactive and will be abandoned. 

 Well 15 is inactive due to high nitrates and perchlorates and will be abandoned. 

 Well 16, constructed in 1960, is inactive due to the production of sand and traces of oil from 
the oil-lubricated pump.  It should be abandoned.  

 Well 50 is inactive due to color and increasing perchlorate levels.  It is recommended that a 
feasibility study be done to determine potential solutions to this problem. 

 
Additional information regarding the wells is as follows: 

 Wells 3, 4, and 19 have been abandoned and Well 18 was destroyed due to high nitrates 
and perchlorates, and facility condition.   

 Wells 3 (1962) and Well 4 (1919) were abandoned due to high levels of nitrate and 
perchlorate.  These wells had also exceeded their useful lives.  The production of Wells 3 
and 4 has been replaced by Well 44 and 52, which are treated for nitrate and perchlorate 
removal by the Dry Year Yield Ion Exchange Plant.   

 Wells 29 and 31 production need to be treated for nitrates, and Well 40 production needs to 
be treated for perchlorate. 

 
6-5 Reservoirs 

 
The City’s water system includes twelve (12) reservoirs ranging in capacity from 2 million gallons to 
20 million gallons. The City’s total reservoir capacity is currently 75 MG of which approximately 32 
MG is within the 1212 Zone. The hydraulic gradient in each pressure zone is controlled by the high 
water elevation of the reservoirs that feed the zones by gravity.  
 
All the existing reservoirs in the City are less than 60 years old with the exception of Reservoir 
1212-3, which was constructed in 1926. The average life expectancy of concrete reservoirs and 
steel tanks is about 100 years, provided that reservoirs are properly maintained and repainted or 
recoated every 15-20 years. Thus, most of the City reservoirs are expected to be in fairly good 
condition and no improvements based on age are recommended except for Reservoir 1212-3, due 
to its age and condition. The characteristics of each existing storage reservoir are shown in Table 6-
4. 
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Table 6-3 
Wells Characteristics 

 Well
Number   Location   Status  

Year 
Drilled

Pressure
Zone  

Capacity 
(gpm)

Static
GWL
(ft)

 Draw-
down

(ft)  

Ground
Elevation

(ft)  

Hydraulic 
Grade

(ft)  

 Discharge
Pressure

(psi)  

Backup 
Power 
(Y/N)

Pump 
Model Pump Mfg

No of 
Stages

Pump 
RPM

Edison 
Test Date

Capacity 
(gpm) TDH

Motor 
Mfgr HP

Motor 
RPM

49 1495 S. Dupont Ave. Active  Unknown 925 2,760 299 23 901 924 10 Y 14MD Peerless 5 1780 7/25/08 2,760 345 US 350 Unknown
Zone 925 Capacity 2,760

34 1425 S. Bon View Ave.  Active  1983 1010 2,074 332 101 906 1,003 42 N 15H277 Ingersoll Dresser 12 1175 7/17/08 2,074 530 GE 500 1180
39 4397 Guasti Ave. Active  2002 1010 2,413 350 24 984 1,006 9.5 N 15EMM Ingersoll Dresser 4 1775 7/17/08 2,413 396 US 350 Unknown
50 3900 W. Riverside Dr. Inactive  - 1010 - - - - - - N 14MD Peerless 6 1,780 - - - - - -

Zone 1010 Capacity 4,487
3 1530 E. 4th St. Abandoned 1962 1074 - - - - - - N - - - - - - - - - -
4 1326 E. 4th St.  Abandoned 1919 1074 - - - - - - N - - - - - - - - - -
11 600 S. Grove Ave.  Inactive  1958 1074 - - - - - - N - - - - - - - - - -
15 1200 S. Mountain Ave.  Inactive  1960 1074 - - - - - - N - - - - - - - - - -
16 1300 S. Baker Ave.  Inactive  1960 1074 - - - - - - N - - - - - - - - - -
17 500 S. Grove Ave.  Active  1963 1074 1,363 356 57 959 1,093 58 N 10/3/08 1,363 547 USEM 300  1780

35 652 E. Main St.  Active  1983 1074 3,020 401 72 978 1,059 35 N 17 MQH Byron Jackson 11 1170 7/25/08 3,020 554 US 500 1180
36 1400 S. Archibald Ave.  Active  1986 1074 1,658 296 47 891 1,078 81 N 7/17/08 1,658 530 US 350 1770

40 1335 East Holt Bl.  Active  2003 1074 3,305 388 39 981 1,087 46 Y 17MQ-H Byron Jackson 5 1770 7/25/08 3,305 532 US 600 1785

44 964 Cucamonga Ave. Active  2003 1074 2,500 1,059 N 15ETMH Flowserve 7 1770
Not 

Available
2,500 635 USEM 600 1800

45 665 N .Campus Ave. Active 2006 1074 2,500 1,022 N 17MQL Flowserve 5 1775
Not 

Available
2,500 560 Unknown 500 Unknown

52 1230 E. 4th St, Active  Unknown 1074 2,500 1,053 N 15ETMH Flowserve 7 1770
Not 

Available
2,500 665 USEM 600 1800

Zone 1074 Capacity 16,846

9 1555 N. Columbia Ave.  Inactive  1958 1212 - - - - - - N - - - - - - - - - -
18 2232 E. 4th St  Destroyed 1963 1212 - - - - - - N - - - - - - - - - -
19 800 N. Archibald Ave.  Abandoned 1965 1212 - - - - - - N - - - - - - - - - -
20 9600 S. Milliken Ave.  Active  1977 1212 786 401 86  -  - 78 N 11CLC Goulds 13 2860 Nov 09 786 667 GE 300 1770
24 700 N. Haven Ave.  Active  1969 1212 1,803 373 21 990 1,226 102 N 14KHM Aurora 11 1770 7/17/08 1,803 629 US 450 1780
25 2930 E. Inland Empire Bl. Active  1971 1212 1,280 373 17 980 1,239 112 N 12EHM Flowserve 12 1770 7/11/08 1,280 649 USEM 300 1780
26 3400 E. Airport Dr.  Active  1971 1212 865 334 38 958 1,224 115 N 11M 7000 Fairbanks Morse 13 1770 7/25/08 865 638 US 300 1770
27 4300 E. Jurupa St.  Active  1971 1212 1,061 298 24 906 1,239 144 N 12CHC Goulds 9 1770 10/3/08 1,061 653 Newman 250 1775
29 2400 E. Airport Dr.  Active  1979 1212 2,503 359 36 961 1,229 116 N 7/11/08 2,503 662 GE 500 Unknown

30 220 S. Wineville Ave.  Active  1978 1212 1,810 321 4 967 1,244 120 N 14M160 Ingersoll Dresser 7 1775 10/3/08 1,810 602
Westing-

house
600 1800

31 5719 E. Santa Ana St,  Active  1979 1212 2,958 259 22 938 1,248 134 N 16KHL Verti-Line 8 1770 7/17/08 2,958 617 US 600 Unknown
37 4327 E. Guasti Active  1994 1212 2,953 346 30 977 1,222 106 N 15EHM Ingersoll Dresser 6 1775 7/17/08 2,953 620 USEM 600 1780
38 837 N. Center  Active  1997 1212 2,424 408 35 1,013 1,228 93 N 15MQH Byron Jackson 7 1770 7/25/08 2,424 658 US 500 1775
41 1252 North Hellman Ave.  Active  2003 1212 2,557 444 46 1,032 1,219 81 Y 7/11/08 2,557 677 US 600 Unknown

47 4255 E. Concours St. Active Unknown 1212 3,500 1,016 Y 17MQH Flowserve 5 1775
Not 

Available
3,500 655 Unknown 800 Unknown

Zone 1212 Capacity 24,500

46 1670 W. 8th St. Active 2006 1348 2,500 1,135 Y 17MQL Flowserve 8 1775
Not 

Available
2,500 900 Unknown 800 Unknown

Zone 1348 Capacity 2,500

Total Capacity 51,093

Unknown

Well Data Motor Specifications

Unknown

Unknown

Unknown
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Table 6-4 
Existing Storage Reservoir Characteristics 

Pressure 
Zone

Reservoir 
ID

Reservoir 
Name Location Shape(1)

Volume
 (MG)  

Bottom 
Elevation 

(ft)  

High 
Water

Elevation 
(ft)  

Height 
(ft)  

Width x 
Length

 (ft)  
Dia 
(ft)  Material  

Year 
of 

Const. 

925 2A
Northeast corner of Dupont Ave 
and Jurupa St Cylindrical 6             893         925 32.0       - 188 Concrete 2003

Total Zone 925 Volume 6             

1010 1 Reservoir 10
Southwest corner of Campus 
Ave and Main St Cylindrical 5.50    979.3      1,009.3    30.0       - 178 Steel  1982

1010 2A Reservoir 11 Cylindrical 9        980         1,010       30.0       - 226 Concrete  2001
1010 2B Reservoir 12 Cylindrical 9        980         1,010       30.0       - 226 Concrete  2007

Total Zone 1010 Volume 23.50  

1074 1A Reservoir 8
Southeast corner of Cucamonga 
Ave and Fourth St Rectangular 2.75    1,054.4   1,074       19.6       140 x 140  - Concrete  1978

1074 1B Reservoir 9
Southeast corner of Cucamonga 
Ave and Fourth St Rectangular 2        1,058.8   1,074       15.2        118 x 158  - Concrete  1957

Total Zone 1074 Volume 4.75    

1212 1A Reservoir 4
Southwest corner of Fern Ave 
and Euclid Pl Rectangular 20       1,186      1,212       26.0        278 x 458   - Concrete  1959

1212 1B Reservoir 5
Southwest corner of Fern Ave 
and Euclid Pl Rectangular 2        1,193      1,208       15.0        166 x 180   - Concrete  1958

1212 3 Reservoir 7
East side of Campus Ave, north 
of 8th Street Irregular 10       1,180      1,205       25.0       218 x 398  - Concrete  1926

Total Zone 1212 Volume 32       
1348 1A Reservoir 1 Rectangular 3        1,328.4   1,347.7    19.3       125.5 x 162.5  - Concrete  1972
1348 1B Reservoir 2 Rectangular 2        1,327.6   1,348.0    20.5       107 x 125.5  - Concrete  1955
1348 1C Reservoir 3 Rectangular 3.75    1,328.9   1,349.5    20.6       125.5 x 199.5  - Concrete  1958

Total Zone 1348 Volume 8.75    

 Total System Volume 75                 

Southeast corner of Miliken Ave 
and San Bernardino Freeway

Southwest corner of Campus 
Ave and 13th St

(1) Reservoirs with hopper bottoms and sloped walls are considered regular shapes (rectangular/cylindrical) as these irregularities in the shape account for insignificant 
impact on volume.   
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6-6 Booster Pump Stations 
 
The City’s system includes five booster pump stations.  One station, housing Booster B (BP-B), is 
inactive.  Details of each booster station are summarized in Table 6-5.  
  
The booster pump station housing booster pumps 1A, 1B, 1C, and 2 is located adjacent the 1074 
Zone reservoirs, east of Cucamonga Avenue and south of Fourth Street.  It was constructed in 
1960.  It takes suction from the 1074 Zone.  Booster Pump 1A, 1B, and 1C are vertical turbine 
pumps that pump into the 1212 Zone.  Booster Pump 2 is a vertical turbine pump that pumps into 
the 1348 Zone.  Currently, these pumps are rarely used. 
 
The booster pump station housing booster pumps 3B and 4B is located adjacent Reservoir 1212-3, 
on Campus Avenue, north of Eighth Street.  It was constructed in 1959 and rehabilitated in 2004.  It 
takes suction from Reservoir 1212-3.  There are two horizontal split case pumps that pump into the 
1348 Zone. 
 
The booster pump station housing booster pumps 9A and 9B is located east of Euclid Avenue just 
south of the I-10 Freeway.  It was constructed in 1960.  It takes suction from the 1212 Zone.  There 
are two horizontal split case pumps that pump into the 1348 Zone. 
 
The booster pump station housing booster pump B is located east of Euclid Avenue, north of Eighth 
Street.  This is where the old Reservoir 1212-2 was located.  The pump station is inactive and is 
planned to be abandoned.  
 
The Ontario Booster Pump Station was constructed in 2008 and is located at 4251 East Jurupa 
Avenue, east of Dupont Avenue.  It currently takes suction from Reservoir 925-2A, which was 
constructed to ultimately serve the new 925 Zone (New Model Colony).  Currently, there is no 
demand in New Model Colony.  Therefore, the water is moved from Reservoir 925-2A to the 1212 
Zone via three pumps at the Ontario Booster Pump Station. 
 
6-7 Pressure Reducing Stations 

 
The City’s system includes sixteen (16) pressure reducing stations (PRS).  The details of each PRS 
are shown in Table 6-6.  Most of the stations have two or more pressure reducing valves (PRVs), a 
main valve and one or more bypass valves.  The main valve, the smallest in diameter, typically has 
the highest pressure setting.  Bypass valves are larger in diameter and have slightly lower pressure 
settings than the main valve.  The bypass valve will open when the system pressure drops below 
the main valve’s pressure setting and the main valve cannot supply enough water.  If the 
downstream pressure continues to fall below the bypass valve pressure setting, the second bypass 
valve will open to provide additional water.  In addition, pressure relief valves are generally present 
at each PRS.  These valves protect the water system from abnormally high pressures should the 
regulating valves fail to work properly. 
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Table 6-5 
City Booster Pump Stations Characteristics 

No.

 Location of 
Booster 
Pump 

Station
Date of 

Construction Name 
Suction 

Zone
Discharge 

Zone RPM
Horse 
Power

Pump 
Type

Pump 
Model Pump Mfg Stages

Edison 
Test 
Date TDH

Capacity 
(gpm) Comment

Galvin Booster  1A 1074 1212 1800 250 VT 14FHC Goulds 3 7/20/07 149 3,686

Galvin Booster 1B 1074 1212 1780 200 VT 16ENL Flowserve 2 - 150 3,500 Design Point

Galvin Booster  1C 1074 1212 1770 350 VT 2 7/20/07 162 4,766

Booster 2 1074 1348 1800 250 VT 14HMC Goulds 4 - 300 2,200 Design Point

Booster 3 1212 1348 1770 150 HSC 8A-16 Peerless - 7/25/08 153 2,979

Booster 4 1212 1348 1760 100 HSC 6AE16 Peerless - 7/25/08 159 1,803

Booster 9A 1212 1348 1775 200 HSC 411-BF Aurora - 7/25/08 224 2,137

Booster 9B 1212 1348 1778 200 HSC 411-BF Aurora - 7/25/08 230 2,155

4

East of 
Euclid Ave, 
north of 
Eighth St

Unknown Booster B 1212 1348 1760 60 HSC 5823
Fairbanks 

Morse
- - Inactive

Ontario Booster 
Pump 1

925 1212 Unknown 150 Unknown 7/18/08 305 1,298

Ontario Booster 
Pump 2

925 1212 Unknown 150 Unknown 7/18/08 309 1,315

Ontario Booster 
Pump 3

925 1212 Unknown 150 Unknown 7/18/08 314 1,282

Unknown

Unknown

Unknown

1

2

3

5

Unknown

Unknown

1960

1959

1960

2008

East of 
Cucamonga 
Ave, south of 
4th St

Campus 
Ave, north of 
Eighth St

East of 
Euclid Ave, 
south of I-10 
Freeway

4251 East 
Jurupa Ave, 
east of 
Dupont Ave
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Table 6-6 
Pressure Regulating Stations 

 Station 
No.  

 From 
Zone  

 To 
Zone  

 Diameter
(inch)  

Pressure 
Setting

(psi)  

Ground 
Elevation 

(feet)  

4 62

8 58

8 52

4 65

8 60

8 55

4 90

8 64

12 57

4 65

6 60

8 50

6 65

8 60

3 55

4 50

8 45

4 55

8 50

12 40

4 65

8 60

4 89

8 85

10 70

4 62

8 57

4 79

6 73

10 68

4 60

6 55

10 50

4 45

8 40

6 52

6 47

4

10
4

10
14

 1074’  

13  1212’   1010’  

18 1010' 925'

1010' 925'

11  1212’   1074’  

12

9  1212’   1074’  

 1212’   1074’  

 1212’  

3  1010’  

 1074’  

7  1212’   1010’  

788

893

876

878

920

856

866

918

866

1,040

10

 1010’  

5  1074’   1010’  

6  1212’  

8  1212’   1010’  

840

834

838

830

4  1074’  

2  1074’   1010’  

 1074’  

728

14

15 1,094

CVWD  1212’  

 1348’   1212’  

17
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PRS 17 and PRS 18 are the two newest stations, intended to ultimately provide water from the 
1010 Zone to the 925 Zone.  PRS 17 is complete but not in use due to lack of 925 Zone water 
mains and power to the site.  PRS 18 is in limited use, just enough to move water in the large 
diameter water mains of the 925 Zone. 
 
6-8 Altitude Valves 
 
The existing system has 
two altitude valves that 
regulate reservoir 
operations.  The altitude 
valves are operated based 
on levels in Reservoirs 
1010-2 and 1010-1.  Details 
are shown in Table 6-7.  
 
6-9 Imported Water Connections 
 
The City has two Water Facilities Authority (WFA) turnouts, two points of connection with the Chino 
Basin Desalter Authority (CDA), and one point of connection to the San Antonio Water Company 
(SAWC).  The locations and details are listed in Table 6-8. 
 

Table 6-8 
Imported Water Connections 

ID Source
To 

Zone Location Comment

WFA Turnout 1 WFA 1212
Northwest corner of Eighth St and Fern Ave 
(adjacent Reservoir 1212-1A and 1212-1B)

16 mgd Capacity

WFA Turnout 2 WFA 1348
Southeast corner of Campus Ave and A St 
(adjacent Reservoir 1212-3)

9 mgd Capacity

CDA I *CDA I 1010
Intersection of Archibald Ave and extension of 
Schaefer St

Total supply from 
CDA 1 averages 
1,500 AFY

CDA  II - Lat A **CDA II 925 Intersection of Philadelphia St and Milliken Ave

CDA II - Lat B **CDA II 1010 Intersection of Philadelphia St and Milliken Ave

SAW SAW 1212 Intersection of Eighth St and San Antonio Ave Inactive

*CDA I is the Chino Basin Desalter Facility No. 1

**CDA II is the Chino Basin Desalter Facility No. 2

Total supply from 
CDA2 averages 
3,500 AFY

 
 

 

 
 

From 
Zone

To 
Zone Location Level Setting (ft) Diameter

Open < 25.5 ft

Closed > 29 ft

Open < 24 ft

Closed > 28 ft

* Level Settings from 2005 WMP

12

12

Table 6-7

Altitude Valves

1074 1010

1212 1010

Reservoir 1010-2A

Reservoir 1010-1
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6-10 Inter-Agency Connections 
 
The City’s water system has five inter-agency connections with neighboring cities or water utilities.  
These inter-agency connections allow the City to obtain water from or provide water to adjacent 
water systems.  The inter-agency connections and their locations are listed in Table 6-9. 
  
 Table 6-9 

Inter-Agency Connections 

No. Location From To
Connection 

Size (in) Comments

1 Milliken Ave & 6th St. CVWD
City of Ontario 
1212 Zone

12 PRS 14

2 Sixth St & Corona Ave
City of Ontario 
1348 Zone

CVWD 6

3
Sixth St & Vineyard 
Ave

City of Ontario 
1348 Zone

CVWD 6

4
Campus Ave & 
Richland St

City of Ontario 
1348 Zone

City of Upland 8
Connected to City of 
Upland Reservoir

5
Benson Ave & State 
St

City of Ontario 
1212 Zone

City of Chino 10
Connected to City of 
Chino Reservoir

 
 
6-11 Water Treatment   
 
Operated by the City for over thirty years to treat raw Colorado River water from the MWD Upper 
Feeder, the John Galvin Water Treatment Plant was deactivated in 1993 because the treatment 
process did not meet the requirements of the Surface Water Treatment Rule.  
 
As a part of participating in the DYY program, the John Galvin Water Treatment Plant site 
(southeast corner of Cucamonga Avenue and Fourth Street) was chosen for the location of a new 
ion-exchange facility.  The ion-exchange plant was completed in 2008 and treats water extracted 
from Well 44 and Well 52.  The groundwater is treated for nitrates and perchlorates and is then fed 
into Reservoirs 1074-1A and 1074-1B.  The facility includes a bypass blending system where 
groundwater can be blended with Zone 1212 water prior to entering Reservoir 1074-1A and 1074-
1B.  The treated and bypass blending capacities depend on the groundwater quality being treated 
at the time.  The maximum well water concentrations are 70 mg/L nitrate and 8 micrograms/L 
perchlorate.  The treated well water has concentrations of less than 35 mg/L nitrate and less than 
4.6 micrograms/L perchlorate. 
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SECTION 7 
 

CRITERIA 
 

7-1 General 
 

Performance criteria are established to evaluate the adequacy of various water system components 
through a systematic analysis.   Necessary improvements are identified and recommended for 
inclusion in a Capital Improvement Program (CIP).  Some criteria are based upon experience and 
their application is at the discretion of the water purveyor.  This includes service pressures, storage 
capacity, and sources of supply.  Other criteria, such as water quality and fire protection, are based 
on federal, state and local jurisdictional requirements.  This section details the criteria which will 
serve as the benchmark for evaluating the City’s water system.  A summary of the service criteria is 
listed in Table 7-1. 

Table 7-1 
Service Criteria 

 
Description 

 
Criteria 

Existing 
Requirement 

Ultimate 
Requirement 

1. Source of Supply  

a. Total 

Maximum Day Demand ( except for closed 
zones which shall be Maximum Day Demand 
plus Fire Flow Demand or Peak Hour, 
whichever is greater)  

 
37,409 gpm 

 
72,315 gpm 

b. Local Supply Average Day Demand  23,380 gpm 46,339 gpm 
2. Reservoir Capacity  

a. Operational Storage 
30% of  Maximum Day Demand for NMC  
25% of Maximum Day Demand for OMC 

  13.5 mg   27.4  mg 

b. Emergency Storage 100% of Average Day Demand   33.7 mg    66.7 mg 
c. Fire Suppression Highest  Fire Flow Requirement   

Residential   
Rural 1,500 gpm  for 2 hours     0.18 mg    0.18 mg 
Low Density 1,500 gpm  for 2 hours     0.18 mg    0.18 mg 
Low-Medium Density 1,500 gpm  for 2 hours     0.18 mg    0.18 mg 
Medium Density 2,000 gpm  for 2 hours     0.24 mg    0.24 mg 

High Density 3,500 gpm  for 4 hours     0.84 mg    0.84 mg 
Retail / Service   

Neighborhood Commercial 2,500 gpm  for 3 hours     0.45 mg    0.45 mg 
General Commercial 3,000 gpm  for 3 hours     0.54 mg    0.54 mg 
Office Commercial 3,000 gpm  for 3 hours     0.54 mg    0.54 mg 
Hospitality 4,000 gpm  for 4 hours     0.96 mg    0.96 mg 

Employment    
Business Park 3,000 gpm  for 3 hours     0.54 mg    0.54 mg 
Industrial 3,500 gpm  for 4 hours     0.84 mg    0.84 mg 

Other    
Airport 4,000 gpm  for 4 hours     0.96 mg    0.96 mg 
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Table 7-1 
Service Criteria (continued) 

 
Description 

 
Criteria 

Existing 
Requirement 

Ultimate 
Requirement 

Mixed Use 3,500 gpm  for 4 hours     0.84 mg    0.84 mg 
Open Space 1,500 gpm for 2 hours    0.18 mg    0.18 mg 
Public Facility 3,000 gpm  for 3 hours     0.54 mg    0.54 mg 
Public School 2,500 gpm  for 3 hours     0.45 mg    0.45 mg 

3. Booster Pump Stations 
 Capable of delivering Maximum Day Demand plus Fire Flow or Peak Hour 

Demand of service area, whichever is greater 
  Stand-by pump equal in size to the largest duty pump 

 
 Flow meters, suction and discharge pressure gauges, and telemetry 

equipment for alarm and status notification at each station 
  Provisions for emergency power at all stations 

4. Minimum Pipe Size 
12-inch in commercial and industrial areas 
8-inch in all other areas 

5. Maximum Velocities  5 ft/s at Average Day Demand 
  7 ft/s at Maximum Day Demand (5 ft/s for PVC pipe) 
    7 ft/s at Fire Flow Demand (5 ft/s for PVC pipe) 
6. Static Pressures  Minimum 40 psi 
  Desired 60 - 80 psi 
  With pressure regulation over 80 psi 
7. Dynamic Pressures Minimum 40 psi during Peak Hour Demand 
8. Fire Flows and Pressures 

Residential  
Rural 1,500 gpm  for 2 hours with 20 psi residual pressure at fire hydrant 
Low Density 1,500 gpm  for 2 hours with 20 psi residual pressure at fire hydrant 
Low-Medium Density 1,500 gpm  for 2 hours with 20 psi residual pressure at fire hydrant 
Medium Density 2,000 gpm  for 2 hours with 20 psi residual pressure at fire hydrant 
High Density 3,500 gpm  for 4 hours with 20 psi residual pressure at fire hydrant 

Retail / Service  
Neighborhood Commercial 2,500 gpm  for 3 hours with 20 psi residual pressure at fire hydrant 
General Commercial 3,000 gpm  for 3 hours with 20 psi residual pressure at fire hydrant 
Office Commercial 3,000 gpm  for 3 hours with 20 psi residual pressure at fire hydrant 
Hospitality 4,000 gpm  for 4 hours with 20 psi residual pressure at fire hydrant 

Employment  
Business Park 3,000 gpm  for 3 hours with 20 psi residual pressure at fire hydrant 
Industrial 3,500 gpm  for 4 hours with 20 psi residual pressure at fire hydrant 

Other  
Airport 4,000 gpm  for 4 hours with 20 psi residual pressure at fire hydrant 
Mixed Use 3,500 gpm  for 4 hours with 20 psi residual pressure at fire hydrant 
Open Space 1,500 gpm  for 2 hours with 20 psi residual pressure at fire hydrant 
Public Facility 3,000 gpm  for 3 hours with 20 psi residual pressure at fire hydrant 
Public School 2,500 gpm  for 3 hours with 20 psi residual pressure at fire hydrant 
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7-2 Service and Operational Criteria 
 

7-2.1 Source of Supply 
 
Any water system must be capable of meeting all demands imposed upon the system.  This can be 
achieved through multiple supply sources, storage, or a combination of both.  Generally, the 
determination is based upon water availability, existing storage capacity, and economics.  It is 
prudent to secure water supplies from multiple sources so that demands can be met at reasonable 
levels when one or more water sources are not available. 
 
California Code of Regulations Related to Drinking Water require a minimum source of supply of 
one maximum day demand of the service area.  Under this criterion, reservoirs are typically needed 
to regulate hourly fluctuations in demand, provide fire flow and supplement supply during an outage 
of a source for an extended duration.   
 
As much of the average day demand shall be supplied by local sources as feasible.   
 
7-2.2 Storage 
 
Typically for a water system, three categories of storage are of importance:  operational, 
emergency, and fire suppression.  The entire system as well as each individual pressure zone is 
evaluated to determine the system’s ability to meet storage criteria. 
 
Operational Storage 

Operational storage serves to equalize variations in sources of supply and demand over short 
periods of time (daily or weekly) and to fight fires.  Utilizing the daily demand hydrograph, the 
component of operational storage needs to account for the difference in supply and demand, which 
can be determined with an extended period simulation of the system over a day or a week, etc.   
 
The operational storage might typically be based on one maximum day demand if groundwater 
storage is not available.  For the City of Ontario’s system, operational storage criterion is based on 
30 percent of the maximum day demand for New Model Colony and 25 percent of the maximum 
day demand for Old Model Colony.  Greater daily demand fluctuations are anticipated in New Model 
Colony due to its residential character compared to the mixed residential and industrial character of 
Old Model Colony.   

 
Emergency Storage 

Emergency storage is used in the event of an interruption in the primary water supply source.  It is 
assumed that most outages can be mitigated within 7 days.  Accordingly, many agencies that 
depend solely on imported water utilize 7 average days of storage as their emergency storage 
criterion.   It is reasonable to expect that groundwater sources will be available during an outage of 
the imported water supply.  Therefore, the required emergency storage volumes may typically be 
reduced by an agency’s groundwater supply capacity.  The City of Ontario’s emergency storage 
volume can be reduced by the actual production capacity of its wells.  The only requirement would 
be that the facilities be capable of pumping the water needed during an emergency from the wells 
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to the higher zones.  Since the City’s well capacity of 51,100 gpm exceeds the existing average day 
demand (23,380 gpm) and the ultimate average day demand (46,339 gpm), the emergency storage 
criteria is set to one average day demand. 
 
Unlike operational and fire storage, which shall be available for all individual zones, emergency 
storage can be available at one or a few storage sites. Again, the only requirement would be that 
the facilities be capable of moving the water needed during an emergency from the location of the 
storage to other zones.  
 
Fire Suppression Storage 

Fire suppression storage, shown in Table 7-1, is the volume required to supply the service area with 
the required fire flows, which range from 1,500 to 4,000 gpm for a duration of two (2) to four (4) 
hours.   
 
The required storage determined as described above shall be increased 15 percent of the reservoir 
volume so that this portion of the volume is available for variations in elevation, and to provide 
submergence over the reservoir outlet pipe. 
 
7-2.3 Booster Pump Stations 
 
Booster pump stations are typically sized to deliver the maximum day demand plus fire flow or the 
peak hour demand of the service areas, whichever is greater.  The exception is closed service 
zones supplied by either a hydropneumatic pumping system or a variable speed pumping system.  
Under these circumstances, the booster pumps must meet maximum day demand plus fire flow 
requirements or there must be a separate fire pump installed to meet the fire flow requirements.  
 
All booster pump stations shall incorporate a standby pump of the same size as the largest duty 
pump.  This ensures that there is a replacement for the largest duty pump during maximum day 
demand conditions, while one of the pumps at the station is being repaired or replaced.  It typically 
takes pump manufacturers 12 to 16 weeks for delivery of a new pump and motor unit once the 
order is placed and shop drawings are approved.  
 
7-2.4 System Pressures 
 
Most water utilities set 60 to 80 pounds per square inch (psi) as the average static pressure 
throughout the system.  The water system shall also be capable of maintaining a minimum residual 
pressure of 40 psi during the peak hour demand.  A residual pressure of 20 psi must be maintained 
at the fire hydrant outlet in developed areas during fire flow.   

In areas where pressures exceed 80 psi, the Uniform Plumbing Code requires customers to install 
“an approved type pressure regulator preceded by an adequate strainer” on their service 
connections to protect domestic plumbing and water heaters.   
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7-2.5 Transmission and Distribution Pipelines 
 
The distribution system shall be sized and designed to provide redundant service at adequate 
pressures for normal use as well as at fire flow conditions.  In most cases, this can be accomplished 
by looping the system.  Looping through easements or other areas which are not easily accessible 
shall be avoided.  Provisions shall be made for supplying each service zone from at least two 
sources where feasible. 
 
In order to maintain adequate system pressures and prolong the life of the pipe, flow velocities shall 
be limited.  The system shall operate at velocities of 1 to 3 feet per second (fps) normally, with a 
maximum velocity of 5 to 7 fps at intermittent peak flows.  The pipe velocity at fire flows shall not 
exceed 7 fps.  Velocity in PVC pipes shall not exceed 5 fps. 
 
The pressure in the system at any given point for a particular flow is dependent on a number of 
variables including pipe size, roughness and length.  These components all contribute to the 
magnitude of pressure losses in the system.  The system shall be designed and operated to 
maintain system losses to less than 10 feet for each 1000 feet of pipe length under any condition, 
subject to satisfying all other criteria.  
 
All pipes shall be sized to provide adequate fire flows.  To achieve this, when a single, unlooped 
pipe provides fire service to an area, a minimum diameter of 8-inch shall be maintained to the last 
hydrant.  All mains shall be constructed with a minimum diameter of 8-inches.  In commercial and 
industrial areas, the minimum diameter required is 12-inches.  These pipe size recommendations 
shall be adhered to for all new design and construction projects, as well as any waterline 
replacement/upgrade projects. 
 
7-2.6 Fire Suppression 
 
The fire flow requirements used for this study are based upon the City’s 2005 Water Master Plan, 
the Uniform Fire Code, and the City’s Design Guidelines and Specifications Water System Design 
Criteria dated August 2009.  Fire flows shown in Table 7-1 are required to be delivered at a 
minimum residual pressure of 20 psi at the fire hydrant outlet.  
 
All fire hydrants shall be installed at 300-foot intervals with the exception of fire hydrants located on 
arterial roads, which will be spaced at 500-foot intervals on alternate sides of the roadway (1000 
feet separation same side).  
 
7-2.7 Service Life of Facilities 
 
All facilities have useful lives for which relatively trouble-free service can be expected.  Once 
exceeded, these facilities become less reliable, expensive to maintain and are subject to failure.  
Therefore, facility age is considered in the assessment of all water systems and in formulating 
future replacement projects. 
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The determination of the useful life 
is dependent upon multiple 
considerations.  Table 7-2 shows 
the useful lives that are generally 
accepted as prudent planning 
criteria. They shall be one of the 
considerations in determining the 
phasing of facility replacement.  

 
7-2.8 Operational Flexibility 
 
Operational Flexibility is achieved by 
providing multiple sources of supply, 
back-up or stand-by facilities, and 
looped distribution system piping.  
Criteria to be applied include: 

 Provide multiple sources of 
supply 

 Provide looped system 
whenever possible 

 For wells, provide standby generators and automatic transfer switches to deliver at least the 
average day demand into the system.  For other wells, provide portable generator 
connection and manual transfer switches. 

 Provide standby generators and automatic transfer switches at all booster pump stations 

 Provide emergency interconnections with neighboring agencies   
 
7-2.9 Distribution System Maintenance Program 
 
Regular maintenance of a distribution system is an essential part of a properly operated water 
distribution system.  Maintenance shall include periodic flushing and cleaning of the system, 
servicing of valves and hydrants, conducting leak surveys, replacement and repairs, and 
disinfection of repaired sections.  Each maintenance and repair activity shall be documented.  This 
work shall be performed in accordance with the Title 22, Chapter 16 (California Waterworks 
Standards) and AWWA G200 Standards. 
 
Flushing and Cleaning  
 
Flushing shall be performed to remove any accumulated sediments or other impurities which have 
been deposited in the system pipes.  It will also help to restore system capacity.  It is important that 
system flushing be performed systematically to remove the debris.  The minimum flushing velocity 
shall be 2.5 fps. 

Cleaning, will require proper access to the pipelines, shall be conducted on the sections that require 
it based upon the information collected and documented during regular maintenance activities. 

Useful Life 
(Years)

40

50

50

50

50

35

 Structure 50

 Piping 40

 Valves 20

 Mechanical 15

 Electrical 15

 Well Casing 20 - 60

Table 7-2
Planning Criteria for Facility Useful Life

Facility

Cast Iron and Steel Pipe (Lining or coating of 
non-current practice)

Asbestos Cement Pipe

Pump Stations/Wells/Treatment Facilities

Steel Reservoirs

Concrete Reservoirs

Lined and Coated Ductile Iron/Steel Pipe

PVC Pipe
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Servicing of Valves and Hydrants 

Valves are often found inaccessible, inoperable, or closed and shall therefore be tested and 
exercised regularly.  In the event of a line break, it is important that valves operate properly so that 
the break can be isolated for repair.  Records of repair shall require a notation of the time at which 
valves are closed and reopened so that valves do not remain closed inadvertently.  In 2007, the 
City hired a contractor to systematically exercise all the valves in the City’s system.  The work was 
completed in 2009.  The valve exercising program will continue with each valve being exercised 
every five years. 
 
Hydrants shall be periodically inspected for leaks at the hose outlets.  Leaking hydrants shall be 
removed and/or reconditioned and then replaced. 
 
Valve exercising and hydrant maintenance program can be implemented in conjunction with the 
flushing program.  
 
Leak Surveys 

Comparison of pumping and purchase records, and customer meter readings and other uses such 
as system flushing can indicate if excessive leakage is occurring in the system.  Leak surveys shall 
be conducted when excessive leakage is suspected.   
 
Water Main Replacement and Repair 

Water mains shall be repaired and/or replaced when pipes are found to be broken, corroded, or 
leaking.  The method of repair shall consider if the line is scheduled for replacement, its location in 
the system, and the conditions which led to the failure.  Following the repair or replacement of any 
pipe, the line shall be flushed and disinfected in accordance with the applicable requirements. 
 
7-2.10 Storage Tank and Reservoir Maintenance 
 
The storage tanks shall be inspected periodically by a qualified diver at no more than 5 year 
intervals.  The reports from diving inspections shall be utilized in scheduling the subsequent 
inspection program, as well as the maintenance/repair projects. 
 
7-2.11 Water Quality 
 
The quality of water served by the City has to be in accordance with the Federal standards as well 
as the State of California Department of Public Health (CDPH) standards as set forth in Title 22 of 
the California Code of Regulations. 
 
The basic water quality standards are established by the Safe Drinking Water Act (SDWA), which 
was passed by the Congress in 1974.  Amendments to the SDWA were enacted in 1986 and 1996.  
The SDWA mandated the U.S. Environmental Protection Agency (EPA) to develop primary drinking 
water standards or maximum contaminant levels (MCL’S) in public water supplies.   
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The CDPH has responsibility for the State’s drinking water program.  It is accountable to the EPA for 
enforcement of the SDWA and for adoption of standards that are at least as stringent as that of the 
EPA.  Since California conducts independent risk assessments, some of its standards are more 
stringent than the standards of the Federal Government. 
 
The maximum contaminant levels are the maximum permissible levels of contaminants in water, 
which enter the distribution system of a public water system.  MCL’S for bacteriological quality, 
haloacetic acids, and trihalomethanes are measured within the distribution system.  The Federal 
and State MCL’S are enforceable and must be met by appropriate public drinking water systems. 
 
The Federal maximum contaminant level goals (MCLG’s) establish the maximum level of 
contaminant with an adequate margin of safety that would cause no known or anticipated adverse 
effect on the health of consumers.  MCLG’s are non-enforceable health goals based on health 
considerations only.  In California, the Office of Environmental Health Hazard Assessment sets 
Public Health Goals (PHGs), which are similar to MCLGs in that they are non-enforceable health 
goals based on health considerations.  In California, the exceedance of a PHG triggers a 
requirement to notify the governing body, and to hold a public meeting during which the cost of 
treating the water to remove the contaminant is discussed. 
 
The secondary MCL’s are established to protect public welfare and to provide pure, wholesome and 
potable water.  They are measured at the point of delivery to the consumer.  They involve protection 
of the taste, odor and appearance of the water.  Federal secondary MCL’s are not enforceable.  The 
State secondary MCL’s are enforceable for all new systems and new sources developed by existing 
systems. 
 
Notification Levels (NLs) and Response Levels (RLs), (formerly known as “action levels”) are set by 
CDPH based on actual contamination of drinking water supplies, or in anticipation of possible 
contamination.  If an NL is exceeded, notification of the governing body is required.  If an RL is 
exceeded, removal of the source from service is recommended by CDPH.  Public notification is not 
required for NL or RL exceedances, but is recommended by the Department of Public Health. 
 
Since the 1986 Amendments, several rules have been promulgated by the EPA.  These include: 

 Lead and Copper Rule - (June 7, 1991 and revised October 10, 2007 which requires 
monitoring) requires treatment techniques consisting of optimal corrosion control treatment, 
source water treatment, public education and lead service line replacement. 

 Consumer Confidence Report Rule - (August 19, 1998) requires community water systems 
to prepare and provide to their customers annual consumer confidence reports on the 
quality of the water delivered by the systems.  This rule allows customers to make health-
based decisions regarding their drinking water consumption. 

 Radionuclides - (December 7, 2000) This rule finalized the MCLG’s, MCL’s, and monitoring, 
reporting and public notification requirements for uranium, combined radium-226 and 
radium-228, gross alpha particle radioactivity, and beta particle and photon radioactivity.   

 Public Notification Rule - (June 5, 2000) requires owners and operators of public water 
systems to notify customers when they fail to comply with the requirements of the National 
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Primary Drinking Water Regulations; have a variance or exemption from the drinking water 
regulations; or are facing other situations posing a risk to public health.  The rule sets the 
requirements that the public water systems must follow regarding the form, manner, 
frequency, and content of a public notice. 

 Unregulated Contaminant Monitoring Rule - (January 11, 2001) requires EPA to establish a 
program to monitor unregulated contaminants, and to publish a list of contaminants to be 
monitored.  The first two rounds of monitoring (UCMR1 and UCMR2) have been completed, 
and development of the contaminant list for the third round of monitoring (UCMR3) is in 
progress. 

 Surface Water Treatment Rule - (June 29, 1989) requires all public water systems using 
surface water supplies and groundwater under the influence of surface water to filter and 
disinfect for protection against Giardia lamblia, Legionella, enteric viruses and heterotrophic 
bacteria. 

The State surface water treatment regulations resulted from a series of amendments to the 
National Primary Drinking Water Regulations.  The State regulations became effective on 
June 5, 1991.  In California, all public water systems must filter all their surface water and 
part of their groundwater under the influence of surface water. 

 Interim Enhanced Surface Water Treatment Rule - (February 16, 1999) The purposes of this 
rule are to improve control of microbial pathogens including specifically the protozoan 
Cryptosporidium in drinking water; and address risk tradeoffs with disinfection by-products.  
The rule establishes a MCLG of zero for Cryptosporidium; 2-log Cryptosporidium removal 
requirements for systems that filter; strengthened combined filter effluent turbidity 
performance standards and individual filter turbidity provisions; disinfection benchmark 
provisions to assure continued levels of microbial protection while facilities take the 
necessary steps to comply with the new disinfection byproduct standards; inclusion of 
Cryptosporidium in the definition of groundwater under the direct influence of surface water 
and in the watershed control requirements for unfiltered public water systems; requirements 
for covers on new finished water reservoirs; and sanitary surveys for all surface water 
systems regardless of size.  This rule builds upon the treatment technique requirements of 
the Surface Water Treatment Rule. 

 Total Coliform Rule - (June 29, 1990) Establishes microbiological standards and monitoring 
requirements for all public water systems.  Compliance is based upon the presence or 
absence of total coliforms in a sample rather than on an estimate of coliform density.  The 
State regulations are identical to the Federal regulations. 

 Arsenic Rule - (January 2001) This rule established a MCL of 0.01 mg/L for arsenic.   

 Filter Backwash Rule – This rule applies to conventional or direct filtration treatment systems 
and recycled spent filter backwash water for protection from Cryptosporidium.  It requires 
that all recycled flows be conveyed to the head of the treatment system for complete 
treatment.    

 Disinfectants and Disinfection by Products Rule -This rule is required by the 1986 
Amendments.  It must balance the need for protection from cancer causing chemicals that 
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result from disinfection of drinking water (the by-products) with the need to eliminate the 
microbes through disinfection. 

The first stage of this rule was the Draft Disinfectants/Disinfection By-Products Rule 
(D/DBPR), proposed on July 29, 1994.  The compounds affected by the first stage were as 
follows: 

  Chlorine 
  Chloramines 
  Chlorine Dioxide 

Total Trihalomethanes (TTHMS) 
  Total Haloacetic Acids (THAAS) 
  Total Organic Carbon (TOC) 
  Bromate 
  Chlorite 

The Stage 1 rule proposed MCLS of 0.080 mg/l for trihalomethanes, 0.060 mg/l for total 
haloacetic acids, 0.010 mg for bromate, 1.0 mg/l for chlorite, determined as the annual 
average of quarterly measurements.  The proposed maximum residual disinfection level for 
chlorines and chloramines was 4.0 mg/l and for chlorine dioxide was 0.08 mg/l.  

   
The Stage 2 rule requires an evaluation of water distribution systems, known as an Initial 
Distribution System Evaluation (IDSE), to identify the locations with high disinfection 
byproduct concentrations.  These locations are then used by the systems as the sampling 
sites for Stage 2 DBPR compliance monitoring.  The MCL for two groups of disinfection 
byproducts are calculated for each monitoring location in the distribution system.  The rule 
also requires each system to determine if they have exceeded an operational evaluation 
level, which is identified using their compliance monitoring results. 

 Groundwater Rule – (October 11, 2006) This rule addresses the risk of bacteriological 
contamination of groundwater sources through an approach that relies on four major 
components:  periodic sanitary surveys, source water monitoring, corrective actions, and 
compliance monitoring. 

 
In addition to the SDWA requirements, Assembly Bill 733 (passed in 1996), required water 
purveyors with 10,000 or more customers to submit an estimate of the total cost of providing 
fluoridation facilities at each source of supply.   
 
The CDPH California Waterworks Standards, revised and adopted March 9, 2008, describes 
disinfection requirements (Article 5) and additive regulations (Article 7) for public water systems.  
New or repaired water mains, reservoirs, and wells must be disinfected and sampled for 
bacteriological quality in accordance with American Water Works Association Standards.  Direct and 
indirect additives cannot be in contact with the drinking water unless certified as meeting the 
specifications of the NSF International/American National Standard Institute (NSF/ANSI). 
 
A summary of the federal and state water quality standards are presented in Tables 7-3 and 7-4.   
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Table 7-3 
Primary Drinking Water Standards 

MCL (mg/l) Date MCL (mg/l) Effective Date

Inorganics

Aluminum - - 1 2/25/1989

Antimony 0.006  07/92 0.006 9/8/1994

Arsenic 0.01 2001 0.01 2004

Asbestos (fibers>10 micrometers) 7 MFLa 01/91 7 MFLa 9/8/1994

Barium 2 01/91 1 1977

Beryllium 0.004 07/92 0.004 9/8/1994

Cadmium 0.005 01/91 0.005 9/8/1994

Chromium (total) 0.1 01/91 0.05 5/30/1905

Copper (AL) 1.3

Cyanide (as free cyanide) 0.2 07/92 0.15 6/12/2003

Fluoride 4 04/86 2 04/98

Lead (AL) 0.015b 06/91 0.015b 12/11/1995

Mercury 0.002 6/24/1977 0.002 1977

Nickel 0.1 9/8/1994

Nitrate (as N) 10 6/24/1977 (as NO3) 45 1977

Nitrite (as N) 1  01/91 1 9/8/1994

Total Nitrate/Nitrite (as N) 10  01/91 10 9/8/1994

Perchlorate 0.006 2004

Selenium 0.05  01/91 0.05 9/8/1994

Thallium 0.002  07/92 0.002 9/8/1994

Radionuclides

Uranium 30 µg/L 12/7/2000 20 pCi/L 1/1/1989

Combined radium-226 & 228 5 pCi/L 6/24/1977 5 pCi/L 1977

Cross Alpha particle activity 15 pCi/L 6/24/1977 15 pCi/L 6/24/1977

Gross Beta particle activity 4 millirem/yr 6/24/1977 4 millirem/yr 2003

Strontium-90 8 pCi/L 6/24/1977 8 pCi/Lc 1977

Tritium 20,000 pCi/L 6/24/1977 20,000 Pci/Lc
1977

Remanded

Contaminant

USEPA CDPH
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Table 7-3 (cont) 
Primary Drinking Water Standards 

MCL (mg/l) Date MCL (mg/l) Effective Date

Benzene 0.005 06/87 0.001 2/25/1989

Carbon tetrachloride 0.005 06/87 0.0005 4/4/1989

Chlorobenzene 0.1 0.1

1,2-Dichlorobenzene 0.6 01/91 0.6 9/8/1994

1,4-Dichlorobenzene 0.075 06/87 0.005 4/4/1989

1,1-Dichloroethane - - 0.005 6/24/1990

1,2-Dichloroethane 0.005 06/87 0.0005 4/4/1989

1,1-Dichloroethylene 0.007 06/87 0.006 2/25/1989

cis-1,2-Dichloroethylene 0.07 01/91 0.006 9/8/1994

trans-1,2-Dichloroethylene 0.1 01/91 0.01 9/8/1994

Dichloromethane 0.005 07/92 0.005 9/8/1994

1,2-Dichloropropene - - 0.005 2/25/1989

1,3-Dichloropropane 0.005 01/91 0.0005 6/24/1990

Ethylbenzene 0.7 01/91 0.3 6/12/2003

Monochlorobenzene 0.1 01/91 0.07 9/8/1994

Styrene 0.1 01/91 0.1 9/8/1994

1,1,2,2-Tetrachloroethane - - 0.001 2/25/1989

Tetrachloroethylene (PCE) 0.005 01/91 0.005 5/1/89

Toluene 1 01/91 0.15 9/8/1994

1,2,4 Trichorobenzene 0.07 07/92 0.005 9/8/1994

1,1,1-Trichloroethane 0.2 06/87 0.2 2/25/1989

1,1,2-Trichloroethane 0.005 07/92 0.005 9/8/1994

Trichloroethylene (TCE) 0.005 06/87 0.005 2/25/1989

Trichlorofluoromethane (Freon) - - 0.15 6/24/1990

1,1,2-Trichloro-1,2,2-Trifuoroethane - - 1.2 6/24/1990

Vinyl Chloride 0.002 06/87 0.0005 4/4/1989

Xylenes 10 01/91 1.75 2/25/1989

Volatile Organic Chemicals (VOCS)

Volatile Organic Chemicals (VOCS)

USEPA CDPH

Contaminant
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Table 7-3 (cont) 
Primary Drinking Water Standards 

MCL (mg/l) Date MCL (mg/l) Effective Date

Acrylamide TTe 01/91 TTe 9/8/1994

Alachlor 0.002 01/91 0.002 9/8/1994

Atrazine 0.003 01/91 0.001 6/12/2003

Bentazon - - 0.018 4/4/1989

Benzo(a)pyrene (PAHs) 0.0002 07/92 0.0002 9/8/1994

Carbofuran 0.04 01/91 0.018 6/24/1990

Chlordane 0.002 01/91 0.0001 6/24/1990

Dalapon 0.2 07/92 0.2 9/8/1994

1,2-Dibromo-3-chloropropane (DBCP) 0.0002 01/91 0.0002 5/3/1991

Di(2-ethylhexyl)adipate 0.4 07/92 0.4 9/8/1994

Di(2-ethylhexyl)phthalate 0.006 07/92 0.004 6/24/1990

2,4-D 0.07 01/91 0.07 9/8/1994

Dinoseb                                0.007 07/92 0.007  9/8/94 

Dioxin (2,3,7,8-TCDD) 0.00000003 07/92 0.00000003 9/8/1994

Diquat 0.02 07-92 0.02 9/8/1994

Endothall 0.1 07/92 0.1 9/8/1994

Endrin 0.002 07/92 0.002 9/8/1994

Epichlorahydrin TTe 01/91 TTe 9/8/1994

Ethylene dibromide 0.00005 01/91 0.00005 9/8/1994

Glyphosate 0.7 07/92 0.7 6/24/1990

Heptachlor 0.0004 01/91 0.00001 6/24/1990

Heptachlor epoxide 0.0002 01/91 0.00001 6/24/1990

Hexachlorobenzene 0.001 07/92 0.001 9/8/1994

Hexachlorocyclopentadiene 0.05 07/92 0.05 9/8/1994

Lindane 0.0002 01/91 0.0002 9/8/1994

Methoxychlor 0.04 01/91 0.03 6/12/2003

Molinate - - 0.02 4/4/1989

Oxamyl (Vydate) 0.2 07/92 0.05 6/12/2003

Pentachlorophenol 0.001 01/91 0.001 9/8/1994

Picloram 0.5 07/92 0.5 9/8/1994

Polychlorinated biphenyls (PCBs) 0.0005 01/91 0.0005 9/8/1994

Simazine 0.004 07/92 0.004 9/8/1994

Thiobencarb - - 0.07 4/4/1989

Toxaphene 0.003 01/91 0.003 9/8/1994

2,4,5-TP (Silvex) 0.05 01/91 0.05 9/8/1994

USEPA CDPH

Contaminant

Non-Volatile Synthetic Organic Chemicals (SOCS)
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Table 7-3 (cont) 
Primary Drinking Water Standards 

MCL (mg/l) Date MCL (mg/l) Effective Date

Disinfectants

Chloramines (as Cl2) MRDL=4.0 MRDL=4.0

Chlorine (as Cl2) MRDL=4.0 MRDL=4.0

Chlorine dioxide (as ClO2) MRDL=0.8 MRDL=0.8

Disinfection Byproducts

Total trihalomethanes (TTHMs) 0.08 1/1/2002d 0.1 3/14/1983

Total haloacteic acids (HAA5) 0.06 1/1/2002d 0.06

Bromate 0.01 1/1/2002d 0.01

Chlorite 1.0 1/1/2002d
1.0

Microorganisms

Cryptosporidium TT TT

Giardia Lamblia TT TT

Heterotrophic plate count (HPC) TT TT

Legionella TT TT

Total Coliforms (incl. fecal coli & E.coli) 5% 5%

Turbidity TT TT

Viruses (enteric) TT TT

a.  MFL = Million fibers per liter, with fiber length > 10 microns

c.  MCLs are intended to ensure that exposure above 4 millirem/yr does not occur.

d.  Effective for surface water systems serving more than 10,000 people; effective for all others 1/1/04

e.  TT = treatment technique, because an MCL is not feasib le

b.  Regulatory Action Level; if system exceeds, it must take certain actions such as additional monitoring, 
corrosion control studies and treatment, and for lead, a public educaiton program; replaces MCL.

Contaminant

USEPA CDPH
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Table 7-4 
Secondary Drinking Water Standards 

USEPA CDPH

MCL (mg/l) MCL (mg/l)

Aluminum 0.05 to 0.2 0.2

Chloride 250 250 (Recommended)

Color 15 color units 15

Copper 1.0 1.0

Corrosivity non-corrosive

Fluoride 2

Foaming agents 0.5 0.5

Iron 0.3 0.3

manganese 0.05 0.05

Methyl-tert -butyl either (MTBE) 0.005

Odor 3 threshold odor numbers 3 threshold odor numbers

pH 6.5 - 8.5

Silver 0.1 0.1

Sulfate 250 250 (Recommended)

Thiobencarb 0.001

Total dissoved solids (TDS) 500 500 (Recommended)

Turbidity 5 units

Zinc 5 5

Contaminant

 
 

 
7-2.12 Future Regulations 
 
Future regulations proposed by the USEPA and CDPH that may affect the City of Ontario’s future 
water quality, supply, and treatment standards are presented in Table 7-5. 
 
As the supplier of the imported water, WFA and CDA are responsible for meeting the primary and 
secondary standards for imported water. The City is responsible for maintaining quality, including 
disinfectant residuals, in its system; and to meet the primary and secondary standards for well 
water. 
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Table 7-5 
Future Regulations Proposed by the USEPA and CDPH 

Regulation
Potential 

Contaminants Comments
Anticipated 

Review Date

Total Coliforms

Fecal Cloriform / 
E. coli

Distribution System 
Rule

Microbiological 
Contaminates

Possible changes may include intrusion of facilities, 
pressure transient monitoring, finished water storage 
monitoring; and provisions for monitoring nitrification, 
corrosion, permeation and leaching. 

Uncertain

A Drinking Water Equivalent Level (DWEL) of 24.5 ppb was 
established as part of the Integration Risk Information 
System (IRIS) assuming 100% exposure of drinking water. 
Contribution of perchlorate exposure from food is under 
review. Uncertain as to if EPA will regulate perchlorate in 
drinking water.
Note: CDPH’s MCL Perchlorate is 0.006 mg/l.

Radon Rule Radon

At each entry point to the water system, initial monitoring of 
4 consecutive quarters may be required. Final EPA rule with 
Alternative MCL (AMCL) limits was originally scheduled for 
2009. 

Uncertain

Revisions to Total 
Coliform Rule (TCR)

The TCR, promulgated in 1989, may be revised by EPA. 
Revisions are anticipated to include addressing or 
monitoring finished water quality in the distribution system.  

Uncertain

Perchlorate Perchlorate Uncertain

 
 
7-3 Design Criteria 
 
Water system improvements shall be designed in accordance with the criteria set forth in the City’s 
latest version of “Design Guidelines and Specifications – Water System Design Criteria”, unless 
otherwise approved in writing by the City.  Subsection 7-3.1 and 7-3.2 describe design criteria that 
is not included in the City’s current design document.   
 
7-3.1 Wells 
 
The wells shall be designed in accordance with the Water Well Standards: State of California 
Bulletin 74-81 and Bulletin 74-90 (supplement to Bulletin 74-81), the most recent AWWA Standard 
A-100, Department of Public Health requirements, and sound engineering judgment.   
 
The pumps shall be placed low enough in the casing so that subsequent lowering shall not be 
necessary.  All well screens shall be below the pump intake to preclude cascading of water into the 
well casing even with the lowest expected pumping water level.  The casing diameter shall be at 
least 4 inches larger than the largest pump/column pipe dimension, and maximum velocity shall not 
exceed 5 fps.  Total screen area shall be sized to maintain a velocity of less than 0.1 foot per 
second at the maximum anticipated flow.  Additionally, the casings diameters shall be selected to 
allow lining the wells in the future without losing significant capacity.  The use of higher grade 
materials, such as stainless steel shall be considered to increase the useful life of the wells. 
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The well design shall include a 4-inch diameter camera tube extending to below the pump intake 
elevation, and a sounding tube.  A separate air line with a depth gauge and an air connection shall 
be provided at every well.  Flow meters, pressure gauges, and telemetry equipment shall be 
included to continuously monitor the wells.  Either permanent emergency generators with automatic 
transfer switches or portable generator connections with manual transfer switches shall be provided 
at each well site.  Sufficient standby power generation capacity shall be provided to pump at least 
the average day demand into the system.  
 
7-3.2 Booster Pump Stations 
 
The pump stations shall be equipped with modern pump controllers, flow meters, suction and 
discharge pressure gauges, proper isolation valves, and telemetry equipment.  Facilities that will 
minimize pressure transients at start-up, shut-down, and power failure shall be provided.  Flow 
meters and pressure gauges are essential tools for monitoring pump performance and demand 
conditions in the service area.  Telemetry equipment is used to remotely monitor the status of the 
facility, and notify personnel in the event of a failure.   
 
Pump stations shall be constructed of fireproof materials and be provided with peripheral sprinkler 
systems to prevent fire damage.  Furthermore, power to the pump stations shall be provided 
through underground service to minimize possibility of damage during fires.   
 
Standby generators and automatic transfer switches shall be provided to operate the pump stations 
during commercial power outages. 

 
7-3.3 Pressure Reducing Stations 
 
Pressure reducing stations supplying service zones shall be constructed with sufficient valves to 
deliver the entire range of demands and the fire flows within their proper operating range.  
Wherever possible, a minimum of two pressure reducing stations shall serve these zones.  
Pressure reducing stations shall be constructed with a pressure relief valve at the downstream end 
to preclude excessive pressures in the service area in case of malfunctioning of the pressure 
reducing valves.  Each pressure reducing station shall be equipped with flow meters and telemetry 
equipment so that their operation can be remotely monitored through the SCADA system, and 
alarm conditions, such as open pressure relief valve can be addressed in a timely manner. 
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SECTION 8 
 

HYDRAULIC MODEL 
 

8-1 General 
 
A computer model of the City’s water system was utilized to aid in the evaluation of the adequacy of 
the existing facilities under present and future demand conditions.   
 
Hydraulic analyses were performed using the Innovyze (formerly MWHSoft) InfoWater program, 
which is a commercially available hydraulic software package that is designed to simulate steady 
state and extended period operations of water systems. 
 
The City’s existing hydraulic model, developed for the 2006 Water and Recycled Water Master 
Plan, was used as the basis for the model.   For this study, pipelines and facilities that had been 
constructed since mid-2004 and not included in the original model were added per the City’s Water 
GIS and as-built construction plans.   
 
The model primarily includes the domestic water pipelines that are owned by the City.  Water 
service laterals are not included.  Modeling information associated with each pipe includes size, 
length, and roughness.  Other information included in the model database are pipe diameter, year 
of installation, zone, and pipe material.  Modeling information associated with each node includes 
elevation, water demand, and diurnal pattern of demand.  Node and facility elevations were 
obtained from the City’s 2-foot contour information, provided in GIS shapefile format.  The 
elevations are based on the National American Vertical Datum (NAVD) of 1988. 
 
8-2 Demand Distribution 
 
Existing Demands 
 
The water demand distribution for the existing system was based upon water meter data provided 
for calendar year 2008.  Geocoded meter data was provided by the City.  It was found that the 
geocoding was not precise in the sense that each meter was not placed exactly inside or in front of 
the parcel it was associated with.  The meters were determined to be located close enough to the 
correct locations that the data was still used to distribute the demands in the model. 
 
Theissen polygons were created around each model node or cluster of model nodes.  The 
demands were then aggregated and assigned to the appropriate modeling node.  They were then 
universally increased to match the existing water use, depending on which scenario is being 
modeled (average day, maximum day, etc.).  This method of distributing demands inherently 
accounted for any high water users within the existing service area.   
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The water demands are assigned to the following database fields: 

 Demand Type 1:  Commercial and Industrial Users 

 Demand Type 2:  Irrigation Users 

 Demand Type 3:  Residential Users 

 Demand Type 10:  Large Users 
 
Ultimate Demands 
 
The ultimate demands, described in Subsection 4-7.2 of this report, were distributed in the ultimate 
system model as follows: 

1. Existing development areas in OMC - Demands remained the same in OMC, as long as the 
area is currently developed and future land use changes are not planned. 

2. Vacant areas in OMC – Theissen polygons were used to apply ultimate demands to 
appropriate model nodes in each vacant area. 

3. Densification areas in OMC – Existing demands were removed.  Theissen polygons were 
used to apply ultimate demands to appropriate model nodes in each densification area. 

4. Future development areas in NMC – Ultimate demands were calculated based on TAZ land 
use information and applied to model node selected to represent service to each TAZ area. 

5. Mixed use areas in OMC and NMC – Ultimate demands were divided by the number of 
model nodes in each mixed use area and then applied to each node. 

 
The water demands are assigned to the following database fields: 

 Demand Type 1:  Existing Commercial and Industrial Users in OMC and  

 Future Commercial and Industrial Areas in NMC  

 Demand Type 2:  Existing Irrigation Users in OMC 

 Demand Type 3:  Existing Residential Users in OMC and  

 Future Residential Areas in NMC 

 Demand Type 4:  Schools in NMC 

 Demand Type 5:  Vacant Land in OMC 

 Demand Type 6:  Mixed Use Commercial Areas in OMC and NMC 

 Demand Type 7:  Mixed Use Residential Areas in OMC and NMC 

 Demand Type 8:  Commercial Densification Areas in OMC 

 Demand Type 9:  Residential Densification Areas in OMC 

 Demand Type 10:  Existing Large Users in OMC 
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8-3 Diurnal Curves 
 
The developed diurnal curves discussed in Section 4-6 were specified at each node. 
 
8-4 Pump Controls 
 
Booster pump and well pump controls were provided by City staff and are listed in Table 8-1 and 
Table 8-2, respectively.  These pump controls were implemented by the system in September 2010.   
 

Table 8-1 
Booster Pump Controls 

Booster Pump
Reference 
Reservoir Action

If 
Reference 
Reservoir  

is

1Level 
(Off 

Peak)

2Level 
(Mid 

Peak)

3Level 
(Peak)

open above 18.5 18.5 18.5
closed below 17.0 17.0 17.0
open above 17.8 17.8 17.8

closed below 15.8 15.8 15.8
open above 18.2 18.2 18.2

closed below 16.8 16.8 16.8
open above 18 18 18

closed below 16.5 16.5 16.5
open below 14.0 14.0 14.0

closed above 15.5 15.5 15.5
open below 13.5 13.5 13.5

closed above 15.0 15.0 15.0
open below 13.0 13.0 13.0

closed above 14.5 14.5 14.5
open below 15.0 15.0 15.0

closed above 17.0 17.0 17.0

open above 21 21 21
closed below 18 18 18
open above 21.5 21.5 21.5

closed below 18.5 18.5 18.5
open above 20.5 20.5 20.5

closed below 17.5 17.5 17.5
1 Off Peak time is from 6 pm to 6 am
2 Mid Peak time is from 6 am to 12:30 pm
3 Peak time is from 12:30 pm to 6 pm

Ontario Booster Pump 2 925-2A

Ontario Booster Pump 3 925-2A

Booster 9A 1348-1A

Booster 9B 1348-1A

Booster B

Ontario Booster Pump 1 925-2A

Booster 2 1074-1A

Booster 3B 1348-1A

Booster 4B 1348-1A

1348-1A Inactive

Galvin Booster 1A 1074-1A

Galvin Booster 1B 1074-1A

Galvin Booster 1C 1074-1A
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Table 8-2 
Well Pump Controls  

Well
Reference 
Reservoir Action

If 
Reference 
Reservoir  

is

1Level 
(Off 

Peak)

2Level 
(Mid 

Peak)

3Level 
(Peak)

closed above 18.7 15.2 14.8
open below 17.7 14.2 13.8

closed above 19.5 16.0 15.5
open below 18.5 15.0 14.5

closed above 19.8 18.0 15.8
open below 18.8 17.0 14.8

closed above 19.0 15.5 14.8
open below 18.0 14.5 13.8

closed above 19.3 15.5 14.8
open below 18.3 14.5 13.8

closed above 20.0 18.3 16.0
open below 19.0 17.3 15.0

closed above 20.8 19.0 16.8
open below 19.8 18.0 15.8

closed above 21.0 19.3 19.3
open below 20.0 18.3 18.3

closed above 26.0 25.0 24.3
open below 24.0 23.0 22.3

closed above 15.5 15.5 14.5
open below 13.0 13.0 12.0

closed above 15.0 15.0 14.0
open below 12.5 12.5 11.5

closed above 21.3 19.5 17.0
open below 20.3 18.5 16.0

closed above 20.5 18.8 16.5
open below 19.5 17.8 15.5

closed above 23.0 23.0 23.0
open below 21.0 21.0 20.0

closed above 16 16 15
open below 13.5 13.5 12.5

closed above 20.3 18.5 16.3
open below 19.3 17.5 15.3

closed above 16.5 16.5 15.5
open below 14 14 13

closed above 16.5 16.5 16.5
open below 14.5 14.5 14.5

closed above 21.5 20.5 17.2
open below 20.5 19.5 16.2

closed above 24.0 20.0 20.0
open below 21.5 17.0 17.0

1 Off Peak time is from 6 pm to 6 am
2 Mid Peak time is from 6 am to 12:30 pm
3 Peak time is from 12:30 pm to 6 pm

Well 49 925-2A

Well 50

Well 52 1074-1A Only runs with Well 52 and Ion Exchange Plant

1010-1A

Well 46 1348-1A

Well 47 1212-3

Well 41 1212-3

Well 44 1074-1A

Well 45 1074-1A

Only runs with Well 52 and Ion Exchange Plant

Well 38 1212-3

Well 39 1010-2A

Well 40 1074-1A

Well 35 1074-1A

Well 36 1074-1A

Well 37 1212-3

Well 30 1212-3

Well 31 1212-3

Well 34 1010-1A

Well 26 1212-3

Well 27 1212-3

Well 29 1212-3

Well 20 1212-3

Well 24 1212-3

Well 25 1212-3

Well 17 1074-1A Manually run when needed

Inactive
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8-5 Friction Factors 
 

The friction factors established in for the 2006 Water and Recycled Water Master Plan were utilized 
in the hydraulic model for this study as well.  The friction factors used are shown in Table 8-3. 

 
Table 8-3 

C-factors used in Model 

Diameter
AC 

Pipes
PVC 

Pipes

Mortar 
Lined 
Pipes

Steel/ Cast 
Iron Pipes 

(before 1950)

Steel/ Cast 
Iron Pipes 
(after 1950)

<= 4-inch 125 135 110 80 110
6-inch 125 135 110 80 110

8-10 inch 125 135 110 80 110
12-16 inch 130 140 115 90 115
16-20 inch 130 140 115 90 115
20-24 inch 130 140 115 90 115
24-30 inch 140 150 120 100 120
30-36 inch 140 150 120 100 120  
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SECTION 9 
 

SYSTEM ANALYSIS 
 
9-1 Introduction 
 
The established system criteria and the computer model were utilized in analyzing the system, and 
evaluating its adequacy.  The system was analyzed under average day, maximum day, peak hour, 
and maximum day plus fire flow conditions.  Survey of the City’s source of supply, storage, and 
pumping facilities were also conducted.   
 
Existing system deficiencies were identified and mitigation projects were formulated based upon the 
results of the model runs, the survey, and input from City staff.  Proposed projects were added in 
the hydraulic model to test the operation of the system after implementation. 
 
A capital improvement program was developed as a result of these analyses.  Recommended 
projects and cost estimates are discussed in Section 11 of this Master Plan Report.    
 
9-2 Source of Supply 
 
Any water system must be capable of meeting all demands imposed upon the system.  This can be 
achieved through multiple supply sources, storage, or a combination of both.  Generally, the 
determination is based upon water availability, existing storage capacity, and economics.  It is 
prudent to secure water supplies from multiple sources so that demands can be met at reasonable 
levels when one or more water sources are not available. 
 
California Code of Regulations Related to Drinking Water requires a minimum source of supply of 
one maximum day demand of the service area.  Under this criterion, reservoirs are typically needed 
to regulate hourly fluctuations in demand, provide fire flow and supplement supply during an outage 
of a source for an extended duration.   
 
The criterion established requires a source of supply equal to one maximum day demand, with one 
average day demand from local sources.   
 
9-2.1 Existing Source of Supply 
 
Per the criterion, the City’s existing 
source of supply should be greater or 
equal to 37,409 gpm (maximum day 
demand) with 23,380 gpm (average 
day demand), from local sources.   
 
The City’s existing source of supply is 
shown in Table 9-1.  The total existing 
supply sources is equivalent to 71,554 
gpm which exceeds the criteria of one 

AFY mgd gpm

Existing Wells 82,403 73.57 51,093

WFA at Aqua de Lejos WTP 28,000 25.00 17,361

CDA from CDA I 1,500 1.34 930

CDA from CDA II 3,500 3.13 2,170

Total 115,403 103.04 71,554

Capacity
Source

Table 9-1

Existing Source of Supply
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maximum day demand of 37,409 
gpm.  The total source of supply 
from wells or local sources is 51,093 
gpm which exceeds the criteria of 
one average day demand of 23,380 
gpm.  
 
The existing source of supply by 
zone is detailed in Table 9-2. 
 
9-2.2 Ultimate Source of Supply 
 
Per the criterion, the City’s ultimate 
source of supply would need to be 
greater or equal to 72,315 gpm 
(maximum day demand) with 
46,339 gpm (average day demand) 
from local sources.  
 
The ultimate source of supply is 
detailed in Table 9-3 and Table 9-4.  
Altogether, the ultimate system will 
include 9 additional wells with 7 of 
the wells serving the 925 zone. 
 
The City already has an additional 
well drilled (Well 43) and sites 
identified for three more (Well 42, 
48, and 51).   
 
The total capacity of the existing 
wells meets the criteria of one 
average day demand 
under ultimate 
conditions.  However, 
additional wells are 
needed to be able to 
supply the maximum 
day demand efficiently 
when water from one or 
more of the imported 
supply sources may not 
be available, and to 
operate the wells during 
the off-peak periods. 
 

Zone 
MDD 

(mgd)

Well 
Capacity 

(mgd)

 WFA 
Supply 

Capacity 
(mgd)

CDA 
Supply 

Capacity 
(mgd)

Total  
Supply 
(mgd)

Surplus/
Deficit 
(mgd)

925 3.97 3.97 3.97

1010 10.77 6.46 4.46 10.92 0.15

1074 11.47 24.26 24.26 12.79

1212 25.48 35.28 20.10 55.38 29.90

1348 6.15 3.6 4.90 8.50 2.35

Total 53.87 73.57 25.00 4.46 103.03 49.16

Existing Supply by Zone

Table 9-2

AFY mgd gpm

Existing Wells 82,403 73.57 51,093

Future Wells1 36,288 32.40 22,500

WFA at Aqua de Lejos WTP 28,000 25.00 17,361

CDA from CDA I 1,500 1.34 930

CDA from CDA II 7,033 6.28 4,361

Total 155,224 138.59 96,245

2 Facilities are being designed so CDA/Ontario has the ab ility to 
deliver 7,033 AFY through new facitilities to the City's 1010 Zone at 
Milliken Avenue and Riverside Drive

Table 9-3

Ultimate Source of Supply

Source
Capacity

1 Future well capacities assumed to be 2,500 gpm each.  9 wells 

planned.

Zone 
MDD 

(mgd)

Existing 
Well 

Capacity 
(mgd)

Added 
Well 

Capacity 
(mgd)

 WFA 
Supply 

Capacity 
(mgd)

CDA 
Supply 

Capacity 
(mgd)

Total  
Supply 
(mgd)

Surplus/
Deficit 
(mgd)

925 28.06 3.97 25.20 29.17 1.11

1010 17.39 6.46 7.62 14.08 -3.31

1074 13.93 24.26 24.26 10.33

1212 36.57 35.28 7.20 20.10 62.58 26.01

1348 8.18 3.60 4.90 8.50 0.32

Total 104.13 73.57 32.40 25.00 7.62 138.59 34.46

Table 9-4

Ultimate Supply by Zone
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The estimated useful life of well casings is 60 years.  The oldest active well is Well 17, which was 
constructed in 1963.  Well 24 was constructed in 1969, and Wells 25, 26, and 27 were constructed 
in 1971.  Depending upon the condition of the casings, these wells may be lost in the next 15 to 20 
years.  Because nine new wells are planned, additional replacement wells have not been included 
in the CIP for these wells. 
  
9-3 Storage  
 
9-3.1 Capacity Evaluation Criteria 
 
Operational Storage 
 
For the City of Ontario’s system, operational storage criterion is based on 30 percent of the 
maximum day demand for NMC, and 25 percent of maximum day demand for OMC due to the 
diversity of demands in OMC. 
 
Emergency Storage 

 
The City’s emergency storage criterion is set at one average day demand.  For a system that 
depends mostly on groundwater supplies, this amount of emergency storage is adequate and is 
primarily for response in operations due to a loss of a major source of supply. 

 
Fire Suppression Storage 
 
Fire suppression storage is the volume required to supply the service area with the required fire 
flows, which range from 1,500 to 4,000 gpm for a duration of two (2) to four (4) hours.   
 
The fire flow suppression storage and operational storage is increased by 15 percent so that a 
portion of the reservoir volume is available for variations in elevation, and to provide submergence 
over the reservoir outlet pipe.  The emergency storage volume is not increased by 15 percent in 
order to keep the required storage volumes at reasonable amounts.  In an emergency, the 
emergency storage volume, as well as the operational storage volume and the fire suppression 
storage volume would all be available for use. 
 
9-3.2 Existing Storage Analysis 

 
Table 9-5 shows the existing storage capacity in each zone, and the reservoir capacity needed. 
  
A deficit of 6.68 MG is calculated in the 1074 Zone.  The storage surplus in the 1212 Zone could be 
transferred through PRS 6, 9, 10, 11, and 12 to the 1074 Zone to make up for this deficit.  Plans to 
construct two additional reservoirs in the 1212 Zone at 8 MG each would address the storage deficit 
in the 1074 Zone (see Ultimate Storage Analysis).  Water could also be pumped from the 1010 
Zone to the 1074 Zone.  This would require the construction of a new booster pump station. 
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Table 9-5 
Existing Storage Analysis 

Zone 1348 1212 1074 1010 925
Total 

System

Average Day Demand (mgd) 3.85 15.92 7.17 6.73 -        33.67

Maximum Day Demand (mgd) 6.15 25.48 11.47 10.77 -        53.87
1Fire Flow Demand (gpm) 3,500 4,000 3,500 3,500 -        -

Fire Flow Duration (hrs) 4 4 4 4 -        -
2Fire Suppression Storage (MG) 0.84 0.96 0.84 0.84 -        -

3Operational Storage (MG) 1.54 6.37 2.87 2.69 -        13.47
4Emergency Storage (MG) 3.85 15.92 7.17 6.73 -        33.67

Fire + Operational + Emergency Storage (MG) 6.22 23.25 10.87 10.26 -        50.62
5Total Storage Required (MG) 6.58 24.35 11.43 10.79 -        53.16

6Existing Available Storage (MG) 8.75 32.00 4.75 26.50 6.00 78.00

Zone Surplus / Deficit (MG) 2.17 7.65 -6.68 15.71 6.00 24.84
1 Highest fire flow required in zone
2 Fire flow multiplied by duration
3 30% of maximum day demand for NMC,               
25% of maximum day demand for OMC

4 One average day demand
5 (1.15 (fire suppression+operational storage))+emergency storage
6 Includes Ontario's puchased rights of 3 MG in the JCSD 1110 
reservoir - storage accounted for in 1010 Zone  

 
9-3.3 Ultimate Storage Analysis 
 
Table 9-6 shows the ultimate storage capacity in each zone and the reservoir capacity needed. 

 
1212 Zone 

Due to age and condition, it is assumed in the ultimate storage analysis that the 10 MG Reservoir 
1212-3 will be abandoned (see Section 9-3.4 for condition assessment).   
 
Two additional 8 MG reservoirs are recommended for the 1212 Zone.  The City has acquired a site 
for these reservoirs near the intersection of Foothill Boulevard and Rochester Avenue in the City of 
Rancho Cucamonga.  The reservoir site has an approximate ground elevation of 1,196 feet amsl.  
The City had the alignment and size of the transmission main that will connect the new 1212 Zone 
reservoirs to the existing system in Fourth Street between Milliken Avenue and the I-15 Freeway 
studied in 2005 and after the completion of the 2006 WMP (TM: Hydraulic Analysis for 
Transmission Mains to Reservoir 1212’-4 by MWH, March 2005 and TM: Updated Hydraulic 
Analysis for Transmission Mains to Reservoir 1212-4A by MWH).  Ultimately, a 30-inch diameter 
pipe was recommended.  Three potential alignments were analyzed, with the longest alignment 
being about 13,600 feet.  This pipe size and footage was used in this study for purposes of cost 
estimates in the Capital Improvement Program (see Section 11). 

 



SYSTEM ANALYSIS 

 9-5 City of Ontario 
R:Reports\Ontario, City of\Water Master Plan 10’  Water Master Plan 

Table 9-6 
Ultimate Storage Analysis 

Zone 1348 1212 1074 1010 925 Total System

Average Day Demand (mgd) 5.11 22.86 8.70 11.34 18.71 66.72

Maximum Day Demand (mgd) 8.18 36.57 13.93 17.39 28.06 104.13
1Fire Flow Demand (gpm) 3,500 4,000 3,500 3,500 3,500 -

Fire Flow Duration (hrs) 4 4 4 4 4 -
2Fire Suppression Storage (MG) 0.84 0.96 0.84 0.84 0.84 -

3Operational Storage (MG) 2.05 9.14 3.48 4.35 8.42 27.44
4Emergency Storage (MG) 5.11 22.86 8.70 11.34 18.71 66.72

Fire + Operational + Emergency Storage (MG) 8.00 32.96 13.02 16.53 27.97 98.48
5Total Storage Required (MG) 8.43 34.48 13.67 17.31 29.36 103.24

6Existing Available Storage (MG) 8.75 22.00 4.75 26.50 6.00 68.00

Recommended Additional Storage (MG) 16.00 24.00 40.00

Total Future Available Storage (MG) 8.75 38.00 4.75 26.50 30.00 108.00

Zone Surplus / Deficit (MG) 0.32 3.52 -8.92 9.19 0.64 4.76

1 Highest fire flow required in zone

2 Fire flow multiplied by duration
3 30% of maximum day demand for NMC,         
25% of maximum day demand for OMC

5 (1.15 (fire suppression+operational storage))+emergency storage

6 Assumes Reservoir 1212-3 will be abandoned due to age/condition

6 Includes Ontario's puchased rights of 3 MG in the JCSD 1110 
reservoir - storage accounted for in 1010 Zone

4 One average day demand

 
 
1074 Zone 

The construction of a new booster pump station is recommended to pump surplus water (9.19 mgd) 
from the 1010 Zone to the 1074 Zone.  The storage surplus from the 1212 Zone (3.52 mgd, 
following the construction of two new 8 MG reservoirs) could also be transferred through PRS 6, 9, 
10, 11, and 12 to the 1074 Zone in an emergency.   

In lieu of constructing a new booster pump station, the City could consider constructing one 
additional 10 MG reservoir in the 1074 Zone.  It may be possible for the City to construct the new 
reservoir adjacent the existing Reservoir 1074-1A and 1074-1B, which are buried reservoirs 
beneath John Galvin Park.  This alternative is much more costly and is therefore not included in the 
Capital Improvement Program (see Section 11). 
 
925 Zone 

One additional 6 MG reservoir and two 9 MG reservoirs are recommended for the 925 Zone which 
will ultimately provide service to most of New Model Colony.  The proposed 6 MG reservoir will be 
located adjacent the existing 6 MG reservoir (Dupont Ave and Jurupa St).  The two 9 MG reservoirs 
are planned to be located between Bon View Avenue and Cucamoga Avenue, west of Francis 
Street. 
 



SYSTEM ANALYSIS 

 9-6 City of Ontario 
R:Reports\Ontario, City of\Water Master Plan 10’  Water Master Plan 

9-3.4 Storage Reservoir Condition Assessment 
 
A Reservoir Seismic Vulnerability Evaluation was conducted in 2000 by Boyle Engineering 
Corporation, and again in 2008 by Tetra Tech.  The analyses conducted revealed that all the 
reservoirs had deficiencies that could potentially lead to roof damages and render them totally or 
partially inoperable after a seismic event.  Reservoir 1212-1B and 1212-3 were determined to be 
under the greatest risk.  Reservoir 1348-1A, 1348-1B, 1348-1C, 1212-1A, and 1074-1B were under 
the next greatest risk. 
 
Recommendations from both evaluations were used as the basis of improvement projects 
conducted at the reservoirs over the last ten years.  The remaining projects in the City’s 5-year CIP 
include structural retrofits for the 1348 Zone Reservoirs and inlet and outlet piping seismic retrofits 
for Reservoir 1010-1A.  These projects are included in the CIP presented in this report. 
 
Based on review of the 2008 seismic study executive summary, the most recent tank inspection 
(completed September 10, 2010), and discussions with City staff, it is recommended that Reservoir 
1212-3 be repaired to extend its useful life possibly for 10 to 15 years.  A thorough roof inspection 
and repair project is recommended.  Due to its age (currently 84 years old), Reservoir 1212-3 is 
expected to be taken out of service in the next 15 years, after the completion of Reservoir 1212-4A 
and 1212-4B.  
 
Per the established criteria for concrete reservoirs, six of the City’s existing reservoirs have outlived 
their useful life.  These are Reservoir 1074-1B (1957), 1212-1A (1959), 1212-1B (1958), 1212-3 
(1926), 1348-1B (1955) and 1348-1C (1958).  Due to repairs completed following the latest tank 
inspections, the condition of these reservoirs is acceptable, with the exception of the roof of 
Reservoir 1212-3.  Each tank should be re-inspected and its condition assessed in no more than 
three years following the repair work. 
 
9-4 Model Runs and System Pressures 
 
Existing System 
 
The existing system was modeled with existing demands in order to confirm the system geometry 
and controls.  Results were compared with SCADA information provided by the City.   
 
Ultimate Maximum Day, Peak Hour Demands 
 
Upon confirmation that the existing system model was simulating existing field conditions, the 
remaining hydraulic analyses for this study was primarily based upon the ultimate demands 
expected for the City’s domestic water system.  Initially, the ultimate demands were applied to the 
existing system plus planned facilities for the expanded 1010 Zone and the 925 Zone (see Section 
10 for further descriptions).  The model was run to determine areas of low pressures under 
maximum day peak hour conditions.  These low pressure areas are shown on Figure 9-1.    
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Improvements were then formulated by trial and error to increase the pressures in these areas to 
meet the criteria of a minimum of 40 psi during peak hour conditions.  These improvements are 
listed in Table 9-7. 

Table 9-7 
Peak Hour Pressures Facility Improvement Recommendations 

Facility 
Type Zone Facility Description

Pipe 
Size 
(in)

Length1 

(ft)

1212 to 1074 PRS 21 - Euclid Ave and Phillips St - -

1212 to 1074 PRS 22 - Vineyard Ave and Mission Blvd - -

1074 to 1010 PRS 23 - Grove Ave and SR-60 - -

1212
Eighth St from Reservoir 1212-1A and 1B to San 
Antonio Ave

30 1,500

1212 San Antonio Ave from Eighth St to Fourth St 30 5,300

1212 Fourth St from Elderberry Ave to San Antonio Ave 18 4,300

1212 Fourth St from San Antonio Ave to Vine Ave 18 1,450

1212 Vine Ave from Fourth St to J St 18 700

1212 J St from Vine Ave to Euclid Ave 18 1,600

1212 J St east side of Euclid Ave 24 110

1212 Campus Ave from Eighth St to Fourth St 20 5,400

1074 Grove Ave from Phillips St to Francis St 12 4,400

1010 Euclid Ave from PRS 2 at SR-60 to Walnut St 12 1,750

1010 Grove Ave from PRS 3 at SR-60 to Walnut St 16 1,800

1010 Banyan St, west of Parco Ave 6 30

1010 Walnut St, west of Parco Ave 10 10

1010 Maidstone St, west of Parco Ave 6 30

1010 St. Andrews St, west of Parco Ave 8 10

Total 28,390
1 Lengths based of GIS and hydraulic model.  Lengths should be verified prior to design and 
construction of new facilities.

Pipes

Pressure 
Reducing 
Stations

 
 
The parallel pipes listed in Table 9-7 are recommended to boost pressures in the northerly portions 
of the 1212 Zone, 1074 Zone and 1010 Zone.  In addition, four short connections are recommended 
for the 1010 Zone to complete system looping and increase pressures.  Each of these connections 
is located just west of Parco Avenue.  Improvement locations are detailed on Figures 9-2 and 9-3. 
 
 



SYSTEM ANALYSIS 

 9-8 City of Ontario 
R:Reports\Ontario, City of\Water Master Plan 10’  Water Master Plan 

Insert Figure 9-1  Ultimate Conditions, Low and High Pressure Areas 
 
Insert Figure 9-2  Peak Hour Pressure Facility Improvement Recommendations – north 
 
Insert Figure 9-3  Peak Hour Pressure Facility Improvement Recommendations - south 
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Ultimate Maximum Day plus Fire Flows 
 
System analysis was conducted with ultimate facilities and demands under maximum day plus fire 
flow conditions.  Fire flow demands, as listed in Table 7-1 were applied at all fire nodes (nodes in 
close proximity to fire hydrant locations).  If the fire node was located near multiple land use types, 
the highest fire flow demand was utilized.   
 
The fire flow criterion requires a residual pressure of 20 psi at the fire hydrant outlet.  The hydraulic 
model does not include laterals from the mainline to the hydrants.  It is estimated that there can be 
a loss of up to 6 psi through a lateral and hydrant at 1,000 to 1,500 gpm.  The system evaluation is 
therefore based on providing 26 psi at the nearest mainline junction in the model.  The analysis 
revealed deficiencies in the system where the required residual pressure could not be met (residual 
pressure < 26 psi).   
 
Initially, the model simulation attempts to supply the entire fire flow from one location.  This resulted 
in low residual pressures at many locations, as shown on Figure 9-4.  In reality, fire fighting often 
takes place by using multiple fire hydrants.  Therefore, the areas identified with low residual 
pressures were reanalyzed using a feature in the hydraulic model software called “simultaneous fire 
flow” analysis.  Fire flows were split between multiple hydrants (typically 2 or 3) and the analysis 
was rerun to determine residual pressures.  Often times, the system was then able to meet fire flow 
demands. 
 
Finally, there were areas within the system that continued to show low residual pressures even 
when the simultaneous fire flow analysis was utilized.  These low pressures were typically a result 
of small pipe sizes (4-inch and 6-inch).  Improvement recommendations for additional or upsized 
pipes were formulated to address the fire flow deficiencies.  These recommendations are shown on 
Figure 9-4 and a summary of the replacement pipe sizes and lengths are listed in Table 9-8.  
Further details of each project location are provided in Appendix 2 of this report.  
 

Table 9-8  
Summary of Facility Improvements  

Needed to Meet Maximum Day  
plus Fire Flow Demands 

Pipe Size 
Replacement 

(in)
Length 

(ft)

8 119,852   

12 6,455       

16 10,602     

Total 136,909    
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9-5 Pipeline Replacement Program 
 
The existing distribution system pipes were installed between 1914 and 2009.  Figure 6-5 showed 
the system pipe length by decade of construction.  The majority of the distribution system was 
constructed after 1960.  The year of installation is unknown for about 36 miles or 35.8 percent of the 
existing pipes.  For this study, it is assumed that the pipes with unknown year of installation predate 
1960 and are therefore more than 50 years old.  It is recommended that a detailed investigation be 
performed to determine the year of installation for all pipes in its system before replacing them. 
 
Pipe replacements due to age are planned for all pipes constructed in or before 1960.  This 
excludes the areas where improvements are recommended to increase peak hour pressures or fire 
flow pressures.   
 
Small diameter pipe improvements are recommended for all pipes 4-inches in diameter and less.  
These improvement recommendations exclude the areas where improvements are recommended 
to increase peak hour pressures or fire flow pressures, as well as the areas where improvements 
are recommended due to pipe age. 
 
The total length of pipe replacements due to age is estimated at 87.8 miles.  A summary of the 
recommended existing water system pipeline improvements is shown in Table 9-9.  Locations of fire 
flow, small diameter, and age improvements are shown on Figure 9-4.  

 
Table 9-9 

Summary of Existing Water System Improvements 

Improvement Type
Length 
(feet)

Length 
(miles)

Pressure Improvements 28,390 5.4

Fire Flow Improvements 136,909 25.9

Age  Improvements of all remaining pipes installed in or before 1960 463,659 87.8

Small Diameter Pipe Improvements (less than or equal to 4") 49,631 9.4

Total 678,589 128.5  
 
Previously, the City conducted a pipeline replacement program where small diameter pipelines (4-
inch and less) as well as pipelines identified in fire flow deficient areas were replaced.  This 
program was not implemented in the past two years, but the City will begin the program again in FY 
2011-2012.  Subject to considerations such as frequent occurrence of failures in an area, street 
improvement projects, or other utility improvement projects, fire flow improvement projects should 
have higher priority over the others, with pressure improvement projects having the second highest 
priority.  Pipe length over 50 years old will continue to increase every year.  Therefore, the pipeline 
replacement program should be accelerated as much as possible to ascertain proper service in the 
future. 
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9-6 1010 Zone Boundary 
 
The northeastern portion of the 1010 Zone, shown on Figure 9-5, located northeast of SR-60, is 
approximately 70 feet higher in average elevation than the rest of the 1010 Zone.  Static pressures 
are therefore lower by about 30 psi than the rest of the zone.  It was stated in the 2006 WMP that 
this area contains a number of customers with fire sprinkler systems that are designed for higher 
system pressures than the actual system pressures.  And based on various past studies, it was 
recommended to rezone this area to the 1074 Zone.   
 
The hydraulic model developed during this study did not indicate pressure problems in this area per 
the criteria discussed in Section 7.  All maximum day, peak hour pressures exceeded the criteria of 
40 psi and all fire flow demands were met with a minimum 26 psi residual pressure under maximum 
day conditions.   
 
During this study, for each of the customers previously identified as receiving lower system 
pressures than what their sprinkler system was designed for, City staff provided the minimum 
criteria.  The minimum criteria included a fire flow and residual pressure that the City’s water system 
is required to supply to the customer.   These fire flow demands were input into the maximum day 
scenario of the hydraulic model to determine the residual pressures at each location (See Appendix 
5 for detailed results).  Only one location, 5151 E. Philadelphia Street, resulted in a lower residual 
pressure than the criteria.  It was therefore determined that the area in question did not need to be 
rezoned.  The customer located at 5151 E. Philadelphia Street will have to be contacted to 
determine if its sprinkler system can work properly under the lower system pressure conditions or if 
improvements at the site are necessary. 

 
9-7 Facility Back-up Power 
 
Currently, the wells with standby power are Well 40 (1074 Zone), 41 (1212 Zone), 46 (1348 Zone), 
47 (1212 Zone), and 49 (925 Zone).   
 
The system has to be able to provide service during commercial power outages.  All future pump 
stations and wells should be constructed with standby power so that at least one average day 
demand can be conveyed to each zone from the wells.  If well capacity is not sufficient, water can 
be transferred via pressure reducing stations and/or booster pump stations with backup power.   
 
Permanent back-up power should be added to Well 39.  All twenty existing wells should be provided 
with portable generator connections and manual transfer switches.   The City should purchase eight 
750 KW portable generators to operate sufficient facilities to deliver one average day demand.    
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9-8 Inter-Agency and Emergency Connections 
 
The City’s existing water system is connected with neighboring cities and water agencies through 
ten inter-agency connections.  Currently, the City receives water from WFA and CDA on a regular 
basis.  There are two existing CDA connections:  one at Archibald Avenue and Schaefer Avenue 
(CDA-1) and one at Milliken Avenue and Philadelphia Street (JCSD-1/CDA2-1).  In the future, when 
new facilities are constructed, the City will have the option to take all the CDA water from a new 
connection at Milliken Avenue and Riverside Drive into its 1010 Zone (JCSD-2/CDA2-2).  This is the 
most likely future operation as it is expected to provide a significant energy savings.  The existing 
and future inter-agency connections are listed in Table 9-10. 
 

Table 9-10 
Existing and Proposed Inter-Agency Connections 

ID Location

WFA-1 Eighth St & Fern Ave WFA 1618' Ontario 1212'

WFA-2 Campus Ave & A St WFA 1618' Ontario 1348'

CVWD-1 Sixth St & Corona Ave Ontario 1348' CVWD 1190' or 1310'

CVWD-2 Sixth St & Vineyard Ave Ontario 1348' CVWD 1190' or 1310'

CVWD-3 Milliken Ave & Sixth St CVWD 1310' Ontario 1212'

Chino-1 Benson Ave & State St Ontario 1212' Chino 980'

Upland-1 Campus Ave & Richland St Ontario 1348' Upland Unknown

CDA-1 Archibald Ave & Schaefer Ave CDA-1 Unknown Ontario 1010'

JCSD-1/ 
CDA2-1

Milliken Ave & Philadelphia St JCSD/CDA-2 1110' Ontario 1010' or 925'

SAW - 
Inactive

Eighth St & San Antonio Ave SAW Unknown Ontario 1212'

JCSD-2/ 
CDA2-2

Milliken Ave & Riverside Dr JCSD/CDA-2 1110' Ontario 1010'

Chino-2 Euclid Ave & Chino Ave Chino 980' Ontario 925'

Ontario 1212' MVWD 1207'

MVWD 1355' Ontario 1348'

Upland-2 Reservoir 1348' Upland Unknown Ontario 1348'

FWC-1 Etiwanda Ave & Airport Dr Fontana 1280' Ontario 1212'

Future Emergency Connections

MVWD-1 Benson Ave & Fourth St

From To

Existing Inter-Agency Connections

Future Inter-Agency Connections

 
 
 

9-9 Water Meter Replacements 
 

The existing system has approximately 36,658 water meters.  The City had an aggressive meter 
replacement program in place.  In 2006, 41 percent (15,000) of the water meters were reported to 
have been recently replaced.  Since then, nearly all of the other water meters were also replaced.  
There are only 16 large meters remaining to be replaced. 
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9-10 Water System Security Upgrades 
 
Security upgrade recommendations for the facility sites (reservoirs, wells, and booster stations) 
resulted from the City of Ontario’s 2002 Water System Security Vulnerability Assessment.  The 
remaining project descriptions and status are listed in Table 9-11. 
 

Table 9-11 
Water System Security Vulnerability Projects 

Site Project Description Status as of November 2010

Retrofit vents of Reservoir 1212-1B with 
additional cover that is a solid sheet metal 
on one suface and expanded steel on the 
second surface
Repair exisitng chain link fence Years 4 and 5 of current 5-year plan 

Replace perimeter fence with close mesh 
fence

Year 3 of current 5-year plan

Install a fence alarm system

Well 9
Repair or replace chain link fence on north 
side of site

Well 26
Fix lighting system.  Install photo-electric 
lights if necessary.
Perimeter wall should be made 8' tall Year 2 of current 5-year plan

Replace fence on south side of property with 
close mesh chain link fence

Reservoir 1212-3

Reservoirs 1212-1A 
and 1212-1B

Well 35 and 
Reservoir 1010-1

 
 
9-11 PRS Rehabilitation 
 
Since 2006, the City rehabilitated all of its existing pressure reducing stations.  Each station was 
connected to the City’s SCADA system with measurements of upstream pressure, downstream 
pressure, and flow rate. 
 
9-12 Airport Metering and Backflow Prevention 
 
The City has identified the metering and backflow prevention project for the Ontario International 
Airport to protect the City’s water supply by isolating the airport’s on-site water system from the 
public water supply.  The on-site water system is outside of the public right-of-way, within secured 
areas, and increases maintenance time and presents difficulties in monitoring system modifications.  
This project consists of installation of approximately 8 meters, backflow prevention devices and 
related piping to isolate the on-site water system at the airport and dedicate the facilities within the 
airport to the Los Angeles World Airports (LAWA). (Ref:  Water and Recycled Water Master Plan, 
April 2006) 



 10-1 City of Ontario 
R:Reports\Ontario, City of\Water Master Plan 10’  Water Master Plan 

SECTION 10 
 

ULTIMATE SYSTEM 
 

 
10-1 Introduction 
 
The ultimate domestic water system will consist of five pressure zones as shown on Figure 10-1.  
As New Model Colony is developed, the 1010 Zone will be expanded further south to Chino Avenue 
and a fifth pressure zone, the 925 Zone, will be added, covering the rest of New Model Colony.  A 
hydraulic schematic of the ultimate system is shown on Figure 10-2. 
 
10-2 925 Zone 

Facilities 
 

The future 925 Zone 
will provide water 
service to the 
majority of New 
Model Colony.  This 
zone is generally 
bounded by Chino 
Avenue to the north, 
Euclid Avenue to the 
west, the City 
boundary to the 
south, and Milliken 
Avenue to the east.  
Some of the 
facilities that will 
ultimately serve the 
925 Zone have 
already been 
constructed.  Table 
10-1 summarizes 
the existing 925 
Zone facilities and 
the recommended 
facilities that are yet 
to be constructed.  
The facility locations 
are shown on Figure 
10-3.   
 
  

Facility 
Type

Reservoir 925-2B 6 MG
Reservoir 925-1A 9 MG
Reservoir 925-1B 9 MG

Well 48 - 2,500 gpm

Well 51 - 2,500 gpm

Well 54 - 2,500 gpm

Well 55 - 2,500 gpm
Well 56 - 2,500 gpm
Well 57 - 2,500 gpm
Well 58 - 2,500 gpm

Altitude 

Valves

Pipes

-
AV3 - Capable of providing water 
from 1074 Zone to future Reservoir 
925-1A and 925-1B

Wells

6 MG

Pumps to 
Reservoir 925-2A

Reservoirs

Table 10-1

Existing and Ultimate 925 Zone Facilities

Reservoir 925-2A  

Well 49 - 2,760 gpm 

Pumps to 
Reservoir 
925-2A & 
925-2B

Pressure 
Reducing 
Stations

13,000 feet of pipe from Reservoir 925-
2A to PRS 18

Existing Facility Description

PRS17 - Capable of providing water 
from 1010 Zone to future 925 Zone at 
Archibald Ave and Schaeffer Ave

PRS18 - Capable of providing water 
from 1010 Zone to future 925 Zone at 
Riverside Dr and Milliken Ave

*Pipe sizes recommended in 2006 WMP were maintained for this study except for 
pipe sizes committed to in the NMC Developer Agreement (see Figure in Appendix 3).

Pumps to 
Reservoir 
925-1A & 
925-1B

Ultimate Facility Description

PRS16 - Capable of providing 
water from 1010 Zone to future 
925 Zone at Chino Ave and 
Campus Ave

253,250 feet of pipe throughout 
New Model Colony (includes 
pipes from new wells to reservoirs 
and from new reservoirs to 
pressure zone).  Proposed pipe 
sizes range from 12" to 42".
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10-3 Expanded 1010 Zone Facilities 
 
The southerly boundary of the existing 1010 Zone will ultimately be expanded south to Chino 
Avenue from Euclid Avenue to Milliken Avenue.  Currently, mainline pipes are planned in major 
streets as shown on Figure 10-2.  The future pipes will tie into existing 1010 Zone pipes in Riverside 
Drive.  The expanded 1010 Zone will require approximately 58,650 feet of mainline pipes.  
Recommended sizes range from 12-inches to 18-inches.  Pipe sizes recommended in the 2006 
WMP and existing agreements with developers were maintained for this study. 
 
A new booster pump station from 1010 Zone to 1074 Zone is recommended to provide water to 
1074 Zone in emergencies or when storage reserves are low.  The location of this future pump 
station should be determined during a preliminary design study. 
 
10-4 1212 Zone Facilities 
 
It is recommended that the future 1212 Zone include two additional 8 MG reservoirs (1212-4A and 
1212-4B) to meet the storage criteria.  The City has obtained a site located north of Foothill 
Boulevard and west of Rochester Avenue in the City of Rancho Cucamonga.  Piping has already 
been installed through the adjacent shopping center located on the property east of the reservoir 
site.  The total length of 30-inch pipe required to connect the future Reservoirs 1212-4A and 1212-
4B to the existing system is approximately 13,600 feet (will depend on final alignment).  The new 
pipe is proposed to tie into an existing 24-inch waterline in Fourth Street.  See Figure 10-2 for 
approximate locations of the recommended 1212 Zone facilities.  Reservoir 1212-3 will be 
abandoned following the construction of Reservoir 1212-4A and 1212-4B.   
 
Under ultimate conditions, the City may take up to 25 mgd from WFA connections in the 1212 Zone.  
Some of this water needs to be conveyed south through pressure reducing stations to serve other 
zones.  Pressure reducing stations between the 1212 Zone and 1074 Zone are currently located on 
the east and west end of the 1074 Zone.  Two additional pressure reducing stations are 
recommended at Euclid Avenue and Vineyard Avenue to assist in increasing pressures in the north 
central portion of the 1074 Zone.  Another pressure reducing station is recommended between the 
1074 Zone and 1010 Zone at Grove Avenue and SR-60, to increase the pressures in the northern 
portion of the 1010 Zone. 
 
10-5 Facilities Recommended to Maintain Minimum Peak Hour Pressures 

 
System analysis conducted with existing facilities and ultimate demands resulted in the 
identification of areas with pressures less than 40 psi under maximum day, peak hour conditions.  
These areas of low peak hour pressures are shown on Figure 9-1.  The recommended 
improvements to the existing system to maintain minimum peak hour pressures are shown on 
Figure 9-2 and 9-3 and are listed in Table 9-5. 
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10-6 Facilities Recommended to Meet Maximum Day plus Fire Flow Demands 
 

System analysis conducted with ultimate facilities and demands under maximum day plus fire flow 
conditions resulted in the need for additional or upsized pipes.  The recommendations resulting 
from this analysis are shown on Figure 9-4 and in Table 9-6. 

 
10-7 Milliken Booster Pump Station 
 
The City’s Chino II Desalter product water entitlements from CDA will increase by 3,533 AFY 
following the completion of the Chino II expansion project.  The total supply from CDA II will be 
7,033 AFY.  New facilities are being designed so that the CDA II product water can be delivered to 
the City’s 1010 Zone in the vicinity of the intersection of Milliken Avenue and Riverside Drive.  
Ultimately, the water will be pressure reduced through PRS 18 to supply water to the City’s 925 
Zone (New Model Colony). 
 
Until New Model Colony is further developed, it is proposed to construct a pump station that will 
pump the CDA II water from the 1010 Zone to the 1212 Zone.  The Milliken Booster Pump Station is 
proposed to be constructed adjacent to and take suction from Reservoir 1010-2A and 1010-2B, 
located on the southeast corner of Milliken Avenue and the I-10 Freeway.  Per the Chino Desalter 
Phase 3 Comprehensive Predesign Report (June 2010), the Milliken Pump Stations will have a firm 
capacity of about 5,560 gpm.   
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SECTION 11 
 

CAPITAL IMPROVEMENT PROGRAM 
 

11-1 Introduction 
 
The Capital Improvement Program (CIP) consists of projects that will enhance the system to meet 
the established criteria, properly maintain the system’s assets, and replace the facilities that have 
reached the end of their useful lives.  The goal of the CIP is to provide the City with a long-range 
planning tool that will allow construction of the recommended projects in an orderly manner to 
improve the existing system and provide for future growth.  In order to accomplish this goal, it is 
necessary to determine the estimated cost of the needed water system improvements identified in 
this report, establish a basis and prioritize each of the projects. 
 
The recommended CIP is shown in Table 11-1.  Project locations are shown on Figure 11-1.  Some 
project details are shown on Figure 11-2 through Figure 11-6. 
 
11-2 Cost Estimates 
 
Cost estimates have been prepared for each recommended project, based upon information from 
recent similar projects.  The pipeline replacement costs are based upon $15 per diameter inch per 
foot for the OMC and $12 per diameter inch per foot for the NMC.  The City of Ontario’s Old Model 
Colony is largely developed, and future pipelines will be constructed along alignments with many 
existing utilities.  Therefore, the costs of constructing new or replacement facilities will be generally 
higher in this area than one that is undeveloped.  New well costs include providing permanent back-
up power.  Construction costs can be expected to fluctuate as changes occur in the economy.  
These costs should therefore be reevaluated and updated annually based upon Engineering News 
Record (ENR) Index for the Los Angeles area (ENRLA), with the base ENRLA Index of 10,285 for 
April 2012.   
 
It should be noted that some of the improvements recommended herein are conceptual in nature 
based on existing planning information available.  Therefore, they should not be considered as 
absolute for final design.  Further analysis and refinement will be necessary prior to commencing 
work on the final plans, specifications and estimates package for each project.  Detailed preliminary 
design studies should be prepared to select the final design projects. 
 
The cost estimates that follow were generated by estimating the quantities of required items for 
each improvement, and applying typical unit prices to obtain the total estimated construction costs.  
Contingencies are estimated at 10 percent of the construction cost.  Engineering and administration 
costs are estimated at 15 percent of the construction plus contingency costs.  The resultant sum is 
the total estimated project cost.  The resultant sum is the total estimated project cost.  Cost 
estimates for each recommended project are shown in Table 11-1. 
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Projects are identified in Table 11-1 as a part of the OMC or the NMC (column “OMC/NMC”) and as 
needed due to existing conditions or ultimate conditions (column “Ex/Ult”).  All fire flow deficiencies 
found in the OMC are assigned to the existing OMC cost.  Fire flow deficiencies were all found 
under existing conditions, but projects were developed so that the fire flows could be met under 
ultimate conditions as well.  A summary of the total costs are as follows: 

Existing OMC cost: $ 157,788,220 

Ultimate OMC cost: $   35,077,180 

Ultimate NMC cost: $ 153,097,660 

Total CIP cost: $ 345,963,060 (not including annual OMC improvement project costs) 

Annual OMC improvement project cost:  $675,000 
 
11-3 Project Priorities 
 
The primary consideration in establishing project priorities for the capital improvement program list 
must always be given to the health, safety and welfare of the public and the customers.  In general, 
the projects necessary to improve the existing system are scheduled earlier in the order of supply, 
pumping and storage.  Fire protection rates as a high priority, but is usually dependent on the 
supply and storage, as well as the distribution system.   
 
Supply improvements rate in the order of benefit to the overall system, and reliability during 
emergencies such as multiple sources.   
 
Pumping improvements rate in the order of ability to augment fire flows, capacity to maintain 
adequate storage levels in the reservoirs, and redundancy of power and pumps to provide 
adequate service during emergencies.   
 
Storage improvements rank in the order of fire protection, operational capability to meet average 
and peak flows, and emergencies.   
 
With these guidelines, the projects recommended in this report and their estimated costs were 
examined and sorted.   Each project is shown with its total estimated project cost.  The City should 
review this schedule and adjust it annually to respond to changed conditions and to take advantage 
of concurrent construction such as street paving projects or adjacent infrastructure work.   
 
Projects in New Model Colony or related to service to New Model Colony will be dependent upon 
the progression of development, which is relatively unknown at this time.  Therefore, the New Model 
Colony projects are not prioritized in Table 11-1. 
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Table 11-1 
Capital Improvement Program 

Row 
No.

 WMP 
Project 

No.

City's 
CIP 

Project 
No.

OMC/ 
NMC

Ex/ 
Ult Facility Type

Ex Pipe 
Size (in) Description

Size/ 
Number Unit

Unit Cost 
($) Unit

Construction 
Cost ($)

 
Contingency 

($)

 
Engineering 
& Admin. ($)

Construction 
Mgmt. ($)

Total Cost 
($)

1 O-1 WAXXXX OMC Ex Other 1348 Zone Reservoirs Structural Retrofits 3 Reservoir 5,000,000 $/project n/a (LS) n/a (LS) n/a (LS) n/a (LS) 5,000,000

2 O-2 WA0901 OMC Ex Other Reservoir 1010-1A Piping Seismic Retrofits 1 Reservoir 102,000 $/project n/a (LS) n/a (LS) n/a (LS) n/a (LS) 102,000

3 S-1 WA9910 OMC Ex Supply CIP Well #43 in the 1212 Zone Equipping of Well drilled in 2008 1 Well 1,600,000 $/Well 1,600,000 160,000 35,000 150,000 1,945,000

4 S-2 OMC Ex Supply CIP Well #42 in the 1212 Zone 1 Well 2,800,000 $/Well 2,800,000 280,000 308,000 154,000 3,542,000

5 S-3 OMC Ex Supply Treatment for OMC Wells 8,890,000 889,000 977,900 488,950 11,245,850

6 S-4

7 S-5

8 S-6

9 S-7 OMC Ex Supply Well #11 Abandon due to continuing sanding problem (1074 Zone) 1 Well 100,000 $/Well 100,000 10,000 11,000 5,500 126,500

10 R-1 OMC Ex Reliability Backup Power for Well 39 (500 KW) - 1010 Zone 500 KW 500,000 $/Well 500,000 50,000 55,000 27,500 632,500

11 ST-1 OMC Ex Storage Replace Roof on Reservoir 1212-3 73,100 sq ft 10 $/sq ft 731,000 73,100 80,410 40,205 924,715

12 ST-2 OMC Ex Storage Booster Pump Station from 1010 Zone to 1074 Zone - Location to be determined 300 HP 5,000 $/HP 1,500,000 150,000 165,000 82,500 1,897,500

13 O-3 WA0301 OMC Ex Other Airport Metering and Backflow Prevention - Planning 8 meters 120,000 $/study n/a (LS) n/a (LS) n/a (LS) n/a (LS) 120,000

14 O-4 WA0301 OMC Ex Other Airport Metering and Backflow Prevention - Construction 8 meters 300,000 $/project 300,000 30,000 33,000 16,500 379,500

15 R-2 OMC Ex Reliability Portable Generator Connection and Manual Transfer Switch 2 Well 250,000 $/Well 500,000 50,000 55,000 27,500 632,500

16 R-3 OMC Ex Reliability Portable Generators-750 KW 2 EA 500,000 $/Genset 1,000,000 100,000 110,000 55,000 1,265,000

17 S-8 OMC Ex Supply Abandon Existing OMC Well #9 1 Well 100,000 $/Well 100,000 10,000 11,000 5,500 126,500

18 S-9 OMC Ex Supply Abandon Existing OMC Well #15 1 Well 100,000 $/Well 100,000 10,000 11,000 5,500 126,500

19 S-10 OMC Ex Supply Abandon Existing OMC Well #16 1 Well 100,000 $/Well 100,000 10,000 11,000 5,500 126,500

20 S-11

21 S-12 OMC Ex Supply Abandon John Galvin Facility 1 LS 400,000 LS 400,000 40,000 44,000 22,000 506,000

22 P-1 OMC Ex Pressure 20-inch pipeline in Campus Ave from Eighth St to Fourth St (1212 Zone) 5,400 ft 300 $/ft 1,620,000 162,000 178,200 89,100 2,049,300

23 P-2 OMC Ex Pressure 30-inch pipeline in Eighth St from Reservoir 1212-1A and 1212-1B to San Antonio Ave (1212 Zone) 1,500 ft 450 $/ft 675,000 67,500 74,250 37,125 853,875

24 P-3 OMC Ex Pressure 30-inch pipeline in San Antonio Ave from Eighth St to Fourth St (1212 Zone) 5,300 ft 450 $/ft 2,385,000 238,500 262,350 131,175 3,017,025

25 P-4 OMC Ex Pressure 18-inch pipeline in Fourth St from Elderberry Ave to San Antonio Ave (1212 Zone) 4,300 ft 270 $/ft 1,161,000 116,100 127,710 63,855 1,468,665

26 P-5 OMC Ex Pressure 18-inch pipeline in Fourth St from San Antonio Ave to Vine Ave (1212 Zone) 1,450 ft 270 $/ft 391,500 39,150 43,065 21,533 495,248

27 P-6 OMC Ex Pressure 18-inch pipeline in Vine Ave from Fouth St to J St (1212 Zone) 700 ft 270 $/ft 189,000 18,900 20,790 10,395 239,085

28 P-7 OMC Ex Pressure 18-inch pipeline in J St from Vine Ave to Euclid Ave (1212 Zone) 1,600 ft 270 $/ft 432,000 43,200 47,520 23,760 546,480

29 P-8 OMC Ex Pressure 24-inch pipeline in J St east side of Euclid Ave (1212 Zone) 110 ft 360 $/ft 39,600 3,960 4,356 2,178 50,094

30 P-9 OMC Ult Pressure PRS 21 at Euclid Ave and Phillips St (from 1212 Zone to 1074 Zone) 4 and 8 inch 250,000 $/station 250,000 25,000 27,500 13,750 316,250

31 P-10 OMC Ult Pressure PRS 22 at Vineyard Ave and Mission Blvd (from 1212 Zone to 1074 Zone) 4 and 8 inch 250,000 $/station 250,000 25,000 27,500 13,750 316,250

32 P-11 OMC Ult Pressure 12-inch pipeline in Grove Ave from Philips St to Francis St (1074 Zone) 4,400 ft 180 $/ft 792,000 79,200 87,120 43,560 1,001,880

33 P-12 OMC Ult Pressure 12-inch pipeline in Euclid Ave from PRS 2 at SR-60 to Walnut St (1010 Zone) 1,750 ft 180 $/ft 315,000 31,500 34,650 17,325 398,475

34 P-13 OMC Ult Pressure 16-inch pipeline in Grove Ave from PRS 3 at SR-60 to Walnut St (1010 Zone) 1,800 ft 240 $/ft 432,000 43,200 47,520 23,760 546,480

35 P-14 OMC Ult Pressure PRS 23 at SR-60 and Campus Ave (from 1074 Zone to 1010 Zone) 4 and 8 inch 250,000 $/station 250,000 25,000 27,500 13,750 316,250

36 P-15 OMC Ult Pressure 6-inch pipeline in Banyan St, west of Parco Ave (1010 Zone) 30 ft 30,000 $/project 30,000 3,000 3,300 1,650 37,950

37 P-16 OMC Ult Pressure 10-inch pipeline in Walnut St, west of Parco Ave (1010 Zone) 10 ft 30,000 $/project 30,000 3,000 3,300 1,650 37,950

38 P-17 OMC Ult Pressure 6-inch pipeline in Maidstone St, west of Parco Ave (1010 Zone) 30 ft 30,000 $/project 30,000 3,000 3,300 1,650 37,950

39 P-18 OMC Ult Pressure 8-inch pipeline in St. Andrews St, west of Parco Ave (1010 Zone) 10 ft 30,000 $/project 30,000 3,000 3,300 1,650 37,950

40 ST-3 OMC Ult Storage Reservoir 1212-4A 8.0 MG 1.20 $/gallon 9,600,000 960,000 1,056,000 528,000 12,144,000

41 ST-4 OMC Ult Storage Reservoir 1212-4B 8.0 MG 1.20 $/gallon 9,600,000 960,000 1,056,000 528,000 12,144,000

42 ST-5 OMC Ult Storage 30-inch transmission line from Reservoir 1212-4A and 1212-4B 13,600 ft 450 $/ft 6,120,000 612,000 673,200 336,600 7,741,800

43 ST-6 OMC Ex Storage Abandon Reservoir 1212-3 (condition/age) 10.0 MG 30 $/CY 1,485,000 148,500 163,350 81,675 1,878,525

44 R-11 OMC Ex Reliability Future Emergency Connection (MVWD-1) 1 Connection 250,000 $/connection 250,000 25,000 27,500 13,750 316,250

45 R-12 OMC Ex Reliability Future Emergency Connection (Chino-2) 1 Connection 250,000 $/connection 250,000 25,000 27,500 13,750 316,250

46 R-13 OMC Ex Reliability Future Emergency Connection (FWC-1) 1 Connection 250,000 $/connection 250,000 25,000 27,500 13,750 316,250

47 R-14 OMC Ex Reliability Future Emergency Connection (Upland-2) 1 Connection 250,000 $/connection 250,000 25,000 27,500 13,750 316,250

55,728,100 5,572,810 5,989,091 3,127,046 75,639,047Subtotal

Old Model Colony Improvement Projects

Lump Sum

Skipped

Skipped

Skipped

Skipped
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48 ST-7 WA0206 OMC Ex Storage Reservoir recoating/repainting/repair 150,000 $/year n/a (LS) n/a (LS) n/a (LS) n/a (LS) 150,000

49 O-5 WA0205 OMC Ex Other Facility Security Improvements 200,000 $/year n/a (LS) n/a (LS) n/a (LS) n/a (LS) 200,000

50 O-6 WA0605 OMC Ex Other New Meter Installations 75,000 $/year n/a (LS) n/a (LS) n/a (LS) n/a (LS) 75,000

51 O-7 WA0602 OMC Ex Other Water Meter Replacements 250,000 $/year n/a (LS) n/a (LS) n/a (LS) n/a (LS) 250,000

675,000

52 O-8 OMC Ex Condition/Age 8" & Less Improvements Due to Pipe Age (pipes constructed in or before 1960)- Replace with 8" 357,343 ft 120 $/ft 42,881,161 4,288,116 4,716,928 2,358,464 54,244,669

53 O-8 OMC Ex Condition/Age 10" & 12" Improvements Due to Pipe Age (pipes constructed in or before 1960) - Replace with 12" 43,580 ft 180 $/ft 7,844,368 784,437 862,880 431,440 9,923,125

54 O-8 OMC Ex Condition/Age 14" & 16" Improvements Due to Pipe Age (pipes constructed in or before 1960) - Replace with 16" 13,588 ft 240 $/ft 3,261,204 326,120 358,732 179,366 4,125,424

55 O-8 OMC Ex Condition/Age 16" to 18" Improvements Due to Pipe Age (pipes constructed in or before 1960) - Replace with 18" 38,380 ft 270 $/ft 10,362,720 1,036,272 1,139,899 569,950 13,108,840

56 O-8 OMC Ex Condition/Age 18" to 20" Improvements Due to Pipe Age (pipes constructed in or before 1960) - Replace with 20" 4,582 ft 300 $/ft 1,374,520 137,452 151,197 75,599 1,738,768

57 O-8 OMC Ex Condition/Age 20" to 24" Improvements Due to Pipe Age (pipes constructed in or before 1960) - Replace with 24" 5,569 ft 360 $/ft 2,005,002 200,500 220,550 110,275 2,536,328

58 O-8 OMC Ex Condition/Age 24" to 36" Improvements Due to Pipe Age (pipes constructed in or before 1960) - Replace with 36" 616 ft 540 $/ft 332,640 33,264 36,590 18,295 420,789

59 O-9 OMC Ex Size 4" & Less Replace Small Diameter Pipes with 8-inch Pipe (pipes 4-inch and smaller) 49,631 ft 120 $/ft 5,955,720 595,572 655,129 327,565 7,533,986

74,017,336 7,401,734 8,141,907 4,070,953 93,631,930

60 ST-8 NMC Ult Storage Reservoir 925-1A 9.0 MG 1.20 $/gallon 10,800,000 1,080,000 1,188,000 594,000 13,662,000

61 ST-9 NMC Ult Storage Reservoir 925-1B 9.0 MG 1.20 $/gallon 10,800,000 1,080,000 1,188,000 594,000 13,662,000

62 ST-10 NMC Ult Storage Reservoir 925-2B 6.0 MG 1.20 $/gallon 7,200,000 720,000 792,000 396,000 9,108,000
63 S-13 NMC Ult Supply Altitude Valve from 1074 Zone to 925 Zone at Reservoir 925-1A and 925-1B 12 inch 250,000 $/valve 250,000 25,000 27,500 13,750 316,250

64 S-14 NMC Ult Supply Land Acquisition for Well #48 in 925 Zone 1 Well 0 $/site n/a (LS) n/a (LS) n/a (LS) n/a (LS) 0

65 S-15 NMC Ult Supply NMC Well #48 in the 925 Zone 1 Well 2,800,000 $/Well 2,800,000 280,000 308,000 154,000 3,542,000

66 S-16 NMC Ult Supply 18-inch well collecting line for Well 48 and 54 to Reservoir 925-2A 3,000 ft 216 $/ft 648,000 64,800 71,280 35,640 819,720

67 S-17 NMC Ult Supply 24-inch well collecting line for Well 48 and 54 to Reservoir 925-2A 900 ft 288 $/ft 259,200 25,920 28,512 14,256 327,888

68 S-18 NMC Ult Supply 30-inch well collecting line for Well 48 to Reservoir 925-2A 400 ft 360 $/ft 144,000 14,400 15,840 7,920 182,160

69 S-19 NMC Ult Supply Land Acquisition for Well #51 in 925 Zone 1 Well 0 $/site n/a (LS) n/a (LS) n/a (LS) n/a (LS) 0

70 S-20 NMC Ult Supply NMC Well #51 in the 925 Zone 1 Well 2,800,000 $/Well 2,800,000 280,000 308,000 154,000 3,542,000

71 S-21 NMC Ult Supply 18-inch well collecting line for Well 51 to Reservoir 925-2A 4,000 ft 216 $/ft 864,000 86,400 95,040 47,520 1,092,960

72 S-22 NMC Ult Supply Land Acquisition for Well #54 in 925 Zone 1 Well 0 $/site n/a (LS) n/a (LS) n/a (LS) n/a (LS) 0

73 S-23 NMC Ult Supply NMC Well #54 in the 925 Zone 1 Well 2,800,000 $/Well 2,800,000 280,000 308,000 154,000 3,542,000

74 S-24 NMC Ult Supply 18-inch well collecting line for Well 54 to Reservoir 925-2A 500 ft 216 $/ft 108,000 10,800 11,880 5,940 136,620

75 S-25 NMC Ult Supply Land Acquisition for Well #55 in 925 Zone 1 Well 300,000 $/site n/a (LS) n/a (LS) n/a (LS) n/a (LS) 300,000

76 S-26 NMC Ult Supply NMC Well #55 in the 925 Zone 1 Well 2,800,000 $/Well 2,800,000 280,000 308,000 154,000 3,542,000

77 S-27

78 S-28 NMC Ult Supply Land Acquisition for Well #56 in 925 Zone 1 Well 300,000 $/site n/a (LS) n/a (LS) n/a (LS) n/a (LS) 300,000

79 S-29 NMC Ult Supply NMC Well #56 in the 925 Zone 1 Well 2,800,000 $/Well 2,800,000 280,000 308,000 154,000 3,542,000

80 S-30 NMC Ult Supply 30-inch line from Well 56 to intersection of Bonview Ave and Francis St 1,400 ft 480 $/ft 672,000 67,200 73,920 36,960 850,080

81 S-31

82 S-32 NMC Ult Supply 30-inch line in Francis St from  Bonview Ave to Grove Ave 2,700 ft 360 $/ft 972,000 97,200 106,920 53,460 1,229,580

83 S-33 NMC Ult Supply Land Acquisition for Well #57 in 925 Zone 1 Well 300,000 $/site n/a (LS) n/a (LS) n/a (LS) n/a (LS) 300,000

84 S-34 NMC Ult Supply NMC Well #57 in the 925 Zone 1 Well 2,800,000 $/Well 2,800,000 280,000 308,000 154,000 3,542,000

85 S-35 NMC Ult Supply 18-inch well collecting line from Well 57 to intersection of Francis St and Grove Ave 1,500 ft 216 $/ft 324,000 32,400 35,640 17,820 409,860

86 S-36 NMC Ult Supply Land Acquisition for Well #58 in 925 Zone 1 Well 300,000 $/site n/a (LS) n/a (LS) n/a (LS) n/a (LS) 300,000

87 S-37 NMC Ult Supply NMC Well #58 in the 925 Zone 1 Well 2,800,000 $/Well 2,800,000 280,000 308,000 154,000 3,542,000

88 S-38 NMC Ult Supply 18-inch well collecting line from Well 58 to intersection of Francis St and Cucamonga Ave 2,000 ft 216 $/ft 432,000 43,200 47,520 23,760 546,480

89 S-39 NMC Ult Supply PRS 16 at Campus Ave and Chino Ave (from 1010 Zone to 925 Zone) 8 and 12 inch 250,000 $/station 250,000 25,000 27,500 13,750 316,250
90 S-40 NMC Ult Supply Treatment at Bon View and Jurupa Reservoir Sites 1 Site 10,000,000 $/well 10,000,000 1,000,000 1,100,000 550,000 12,650,000
91 T-1 NMC Ult Transmission 12-inch distribution lines (925 Zone) 173,150 ft 144 $/ft 24,933,600 2,493,360 2,742,696 1,371,348 31,541,004

92 T-2 NMC Ult Transmission 18-inch distribution lines (925 Zone), Chino Ave 5,300 ft 216 $/ft 1,144,800 114,480 125,928 62,964 1,448,172

93 T-3 NMC Ult Transmission 18-inch distribution lines (925 Zone), Chino Ave 6,600 ft 216 $/ft 1,425,600 142,560 156,816 78,408 1,803,384

Skipped

Skipped

Old Model Colony Annual Improvement Projects

Subtotal

Old Model Colony Old and Small Pipe Replacement Projects

Subtotal

New Model Colony Improvement Projects
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94 T-4 NMC Ult Transmission 24-inch distribution lines (925 Zone), Milliken Ave, Eucalyptus Ave, Archibald Ave, Edison Ave 29,200 ft 288 $/ft 8,409,600 840,960 925,056 462,528 10,638,144

95 T-5 NMC Ult Transmission 30-inch distribution lines (925 Zone), Grove Ave, Milliken Ave 11,900 ft 360 $/ft 4,284,000 428,400 471,240 235,620 5,419,260

96 T-6 NMC Ult Transmission 42-inch distribution lines (925 Zone), Grove Ave btw Reservoir 925-1A and Chino Ave 10,700 ft 504 $/ft 5,392,800 539,280 593,208 296,604 6,821,892

97 T-7 NMC Ult Transmission 12-inch distribution lines (1010 Zone) 20,900 ft 144 $/ft 3,009,600 300,960 331,056 165,528 3,807,144

98 T-8 NMC Ult Transmission 18-inch distribution lines (1010 Zone), Cleveland Ave north of Chino Ave. 950 ft 216 $/ft 205,200 20,520 22,572 11,286 259,578

99 T-9 NMC Ult Transmission 18-inch distribution lines (1010 Zone), Chino Ave,Riverside Dr,  Campus Ave 36,800 ft 216 $/ft 7,948,800 794,880 874,368 437,184 10,055,232

120,077,200 12,007,720 13,208,492 6,604,246 153,097,658

100 FF-1 1348 OMC Ex Fire Flow 6
8-inch distribution line -  Deodar St, Fuchsia Ct, Oaks Ct, Iris Ct, Jasmine Ct, Fuchsia Ave,  Helen 
Ct, Gardenia Ct

3,852    ft 120 $/ft 462,240 46,224 50,846 25,423 584,734

101 FF-2 1348 OMC Ex Fire Flow 6
8-inch distribution line -  Elderberry Ave, Gardenia Ave,  Alley between Sixth St and Fifth St, Alley 
between Helen Ave and Elderberry Ave, Alley between Gardenia Ave and Elderberry Ave

3,614    ft 120 $/ft 433,680 43,368 47,705 23,852 548,605

102 FF-3 1348 OMC Ex Fire Flow 6
8-inch distribution line - Fifth St, Helen Ave, College Wy.  Two new connections are recommended; 
1 - Euclid Ave and Harvard St connect the fire hydrant to 12-inch pipe in Euclid Ave, 2 - Harvard St 
and Alley east of Euclid Ave connect the fire hydrant to 8-inch pipe in Harvard St

10,770  ft 120 $/ft 1,292,400 129,240 142,164 71,082 1,634,886

103 FF-4 1212 OMC Ex Fire Flow 6 8-inch distribution line - Rosewood Ct, Elderberry Ave 964       ft 120 $/ft 115,680 11,568 12,725 6,362 146,335

104 FF-5 1212 OMC Ex Fire Flow 2&4 8-inch distribution line - State St, Oaks Ave, Mission Blvd, Magnolia Ave 5,018    ft 120 $/ft 602,160 60,216 66,238 33,119 761,732

105 FF-6 1074 OMC Ex Fire Flow 4&6 8-inch distribution line - Helen Ave, Benson Ave, Philadelphia St 4,090    ft 120 $/ft 490,800 49,080 53,988 26,994 620,862

106 FF-7 1074 OMC Ex Fire Flow 4 8-inch distribution line - Oaks Ave 2,621    ft 120 $/ft 314,520 31,452 34,597 17,299 397,868

107 FF-8 1348 OMC Ex Fire Flow 6 8-inch distribution line - Boulder Ave, Granite Ave 1,281    ft 120 $/ft 153,720 15,372 16,909 8,455 194,456

108 FF-9 1348 OMC Ex Fire Flow 4 8-inch distribution line - San Antonio Ave, Cypress Ave 1,232    ft 120 $/ft 147,840 14,784 16,262 8,131 187,018

109 FF-10  1348 OMC Ex Fire Flow 6 8-inch distribution line - La Deney Dr, Cypress Dr, Hawthorne St, San Antonio Ave 6,379    ft 120 $/ft 765,480 76,548 84,203 42,101 968,332

110 FF-11 1348 OMC Ex Fire Flow 6 8-inch distribution line - Cypress Dr 925       ft 120 $/ft 111,000 11,100 12,210 6,105 140,415

111 FF-12 1212 OMC Ex Fire Flow 4 8-inch distribution line - Rosewood St, Rosewood Ct 1,194    ft 120 $/ft 143,280 14,328 15,761 7,880 181,249

112 FF-13 1212 OMC Ex Fire Flow 2&4 8-inch distribution line - Fourth St, Rosewood Dr 1,821    ft 120 $/ft 218,520 21,852 24,037 12,019 276,428

113 FF-14 1212 OMC Ex Fire Flow 6 8-inch distribution line - Palmetto Ave 1,041    ft 120 $/ft 124,920 12,492 13,741 6,871 158,024

114 FF-15 1212 OMC Ex Fire Flow 6 8-inch distribution line - Pinyon Dr, Pinyon Ct, Vesta St, Alpine Ct, Cone Flower Dr 2,972    ft 120 $/ft 356,640 35,664 39,230 19,615 451,150

115 FF-16 1212 OMC Ex Fire Flow 6 8-inch distribution line - Brooks St, Mountain Ave 1,423    ft 120 $/ft 170,760 17,076 18,784 9,392 216,011

116 FF-17 1074 OMC Ex Fire Flow 6 8-inch distribution line - Ladora Ct 565       ft 120 $/ft 67,800 6,780 7,458 3,729 85,767

117 FF-18 1074 OMC Ex Fire Flow 6 8-inch distribution line - Redwood Ave, Cedar St 1,688    ft 120 $/ft 202,560 20,256 22,282 11,141 256,238

118 FF-19 1074 OMC Ex Fire Flow 4
8-inch distribution line - Francis St.  New connection is recommended  between proposed 8-inch 
and existing 8-inch pipe lines in Francis St east of Fern St. 

1,927    ft 120 $/ft 231,240 23,124 25,436 12,718 292,519

119 FF-20 1212 OMC Ex Fire Flow 4&6 8-inch distribution line - Sunkist St 1,383    ft 120 $/ft 165,960 16,596 18,256 9,128 209,939

120 FF-21 1212 OMC Ex Fire Flow 4&6 8-inch distribution line - Laurel Ave, Transit St, Emporia St 1,678    ft 120 $/ft 201,360 20,136 22,150 11,075 254,720

121 FF-22 1212 OMC Ex Fire Flow 4&6 8-inch distribution line - B St, Laurel Ave 1,382    ft 120 $/ft 165,840 16,584 18,242 9,121 209,788

122 FF-23 1212 OMC Ex Fire Flow 4 8-inch distribution line - Alley between Vine Ave and Fern Ave, and between Fern Ave and Palm Ave 714       ft 120 $/ft 85,680 8,568 9,425 4,712 108,385

123 FF-24 1212 OMC Ex Fire Flow 4 8-inch distribution line - E St, Fern Ave 535       ft 120 $/ft 64,200 6,420 7,062 3,531 81,213

124 FF-25 1212 OMC Ex Fire Flow 4&6 8-inch distribution line - E St 784       ft 120 $/ft 94,080 9,408 10,349 5,174 119,011

125 FF-26 1212 OMC Ex Fire Flow 4 8-inch distribution line -F St 1,114    ft 120 $/ft 133,680 13,368 14,705 7,352 169,105

126 FF-27 1212 OMC Ex Fire Flow 4 8-inch distribution line - Alley between Granada St and Plaza Serena St 83         ft 120 $/ft 30,000 3,000 3,300 1,650 37,950

127 FF-28 1348 OMC Ex Fire Flow 2&4&6 8-inch distribution line -  Alley between San Antonio Ave and Vine Ave, Armsley Sq, Bonita Ct 2,461    ft 120 $/ft 295,320 29,532 32,485 16,243 373,580

128 FF-29 1348 OMC Ex Fire Flow 4&6 8-inch distribution line - Kenmore Ct, Caroline Ct, Kenmore Ave 2,699    ft 120 $/ft 323,880 32,388 35,627 17,813 409,708

129 FF-30 1348 OMC Ex Fire Flow 2&4
8-inch distribution line - Alvarado St, Deodar St, Sultana Ave, Columbia Ave.  Pipe in Columbia Ave 
must connect to pipe in Deodora St at the intersection of Deodar St and Columbia Ave.

3,144    ft 120 $/ft 377,280 37,728 41,501 20,750 477,259

130 FF-31 1212 OMC Ex Fire Flow 2&4&6 8-inch distribution line - D St and Alleys between Euclid Ave and Lemon Ave 1,734    ft 120 $/ft 208,080 20,808 22,889 11,444 263,221

131 FF-32 1212 OMC Ex Fire Flow -         8-inch distribution line - Plum Ave 180       ft 120 $/ft 21,600 2,160 2,376 1,188 27,324

New Model Colony Improvement Projects continued

Old Model Colony Fire Flow Improvement Projects
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132 FF-33 1212 OMC Ex Fire Flow 6 8-inch distribution line - Emporia St, Transit St, Lemon Ave 1,301    ft 120 $/ft 156,120 15,612 17,173 8,587 197,492

133 FF-34 1212 OMC Ex Fire Flow 3&4 8-inch distribution line - State St 561       ft 120 $/ft 67,320 6,732 7,405 3,703 85,160

134 FF-35 1074 OMC Ex Fire Flow 4 8-inch distribution line - Budd St 721       ft 120 $/ft 86,520 8,652 9,517 4,759 109,448

135 FF-36 1074 OMC Ex Fire Flow 2&6 8-inch distribution line - Deanza Dr 1,447    ft 120 $/ft 173,640 17,364 19,100 9,550 219,655

136 FF-37 1212 OMC Ex Fire Flow 6
8-inch distribution line - Berkeley Ct.  Connect existing 6-inch and 10-inch pipe lines at the 
intersection of Mountain Ave and J St.

737       ft 120 $/ft 88,440 8,844 9,728 4,864 111,877

137 FF-38 1074 OMC Ex Fire Flow 4 8-inch distribution line -  Woodlawn St 1,342    ft 120 $/ft 161,040 16,104 17,714 8,857 203,716

138 FF-39 1074 OMC Ex Fire Flow 6 12-inchdistribution line - Bon View Ave 2,495    ft 360 $/ft 898,200 89,820 98,802 49,401 1,136,223

139 FF-40 1212 OMC Ex Fire Flow 4 8-inch distribution line - Greenwood Ave and Mission Blvd 640       ft 120 $/ft 76,800 7,680 8,448 4,224 97,152

140 FF-41 1212 OMC Ex Fire Flow 4&6 8-inch distribution line -California St, Cucamonga St 356       ft 120 $/ft 42,720 4,272 4,699 2,350 54,041

141 FF-42 1212 OMC Ex Fire Flow 4 8-inch distribution line - Washington St, Jefferson Ave 2,359    ft 120 $/ft 283,080 28,308 31,139 15,569 358,096

142 FF-43 1212 OMC Ex Fire Flow 2&4
8-inch distribution line - State St, Cucamonga Ave, Grove Ave.  Connect existing 12-inch pipe line 
to proposed 8-inch  pipeline.

2,066    ft 120 $/ft 247,920 24,792 27,271 13,636 313,619

143 FF-44 1212 OMC Ex Fire Flow 4 8-inch distribution line - Lynn Haven St 721       ft 120 $/ft 86,520 8,652 9,517 4,759 109,448

144 FF-45 1348 OMC Ex Fire Flow 6 8-inch distribution line -  Yale St 1,203    ft 120 $/ft 144,360 14,436 15,880 7,940 182,615

145 FF-46 1348 OMC Ex Fire Flow 4&6 8-inch distribution line - Pleasant Ave, La Deney Dr 1,132    ft 120 $/ft 135,840 13,584 14,942 7,471 171,838

146 FF-47 1348 OMC Ex Fire Flow 6 16-inch distribution line - Richland St 1,431    ft 240 $/ft 343,440 34,344 37,778 18,889 434,452

147 FF-48 1348 OMC Ex Fire Flow 6&8 12-inch distribution line - Sixth St, Deodar St, Eleventh Ave, Grove Ave 3,900    ft 180 $/ft 702,000 70,200 77,220 38,610 888,030

148 FF-49 1348 OMC Ex Fire Flow 6 8-inch distribution line - Virginia Ave, Fifth St, La Deney Ct, Parkside Ave 3,531    ft 120 $/ft 423,720 42,372 46,609 23,305 536,006

149 FF-50 1348 OMC Ex Fire Flow 6 8-inch distribution line - Fifth St, Grove Ave 1,798    ft 120 $/ft 215,760 21,576 23,734 11,867 272,936

150 FF-51 1348 OMC Ex Fire Flow 6 8-inch distribution line - El Dorado Ave 542       ft 120 $/ft 65,040 6,504 7,154 3,577 82,276

151 FF-52 1348 OMC Ex Fire Flow 4&6 8-inch distribution line - Fifth St, Baker Ave, Princeton St 3,568    ft 120 $/ft 428,160 42,816 47,098 23,549 541,622

152 FF-53 1212 OMC Ex Fire Flow 6 8-inch distribution line - Mariposa Ave, Granada St 1,102    ft 120 $/ft 132,240 13,224 14,546 7,273 167,284

153 FF-54 1212 OMC Ex Fire Flow 6 8-inch distribution line - Greenwood Ave, El Morado Ct, Florence Ct 1,187    ft 120 $/ft 142,440 14,244 15,668 7,834 180,187

154 FF-55 1212 OMC Ex Fire Flow 4 8-inch distribution line - Fourth St 820       ft 120 $/ft 98,400 9,840 10,824 5,412 124,476

155 FF-56 1348 OMC Ex Fire Flow 6 8-inch distribution line -  Yale St 554       ft 120 $/ft 66,480 6,648 7,313 3,656 84,097

156 FF-57 1348 OMC Ex Fire Flow 4&6 8-inch distribution line - Fifth St, Holmes Ct, La Paloma Ct, I-10 Fwy E.B. 2,630    ft 120 $/ft 315,600 31,560 34,716 17,358 399,234

157 FF-58 1348 OMC Ex Fire Flow 4 8-inch distribution line - Easement south of Sixth St to Council Ave 791       ft 120 $/ft 94,920 9,492 10,441 5,221 120,074

158 FF-59 1212 OMC Ex Fire Flow 6 8-inch distribution line - D St 927       ft 120 $/ft 111,240 11,124 12,236 6,118 140,719

159 FF-60 1074 OMC Ex Fire Flow 4 8-inch distribution line - Kern St 1,237    ft 120 $/ft 148,440 14,844 16,328 8,164 187,777

160 FF-61 1074 OMC Ex Fire Flow 6 8-inch distribution line - Baker Ave 922       ft 120 $/ft 110,640 11,064 12,170 6,085 139,960

161 FF-62 1212 OMC Ex Fire Flow 6 8-inch distribution line - Easement between Vineyard Ave and Grove Ave and south of Airport Dr 2,945    ft 120 $/ft 353,400 35,340 38,874 19,437 447,051

162 FF-63 1212 OMC Ex Fire Flow 4 8-inch distribution line - Easement between Airport Dr and Holt Blvd and East of Vineyard Ave 498       ft 120 $/ft 59,760 5,976 6,574 3,287 75,596

163 FF-64 1212 OMC Ex Fire Flow 6 8-inch distribution line -  Easement at south of Airport Dr and  east of Moore Wy 763       ft 120 $/ft 91,560 9,156 10,072 5,036 115,823

164 FF-65 1348 OMC Ex Fire Flow 8&10 16-inch distribution line - Eight St, Grove Ave 9,171    ft 240 $/ft 2,201,040 220,104 242,114 121,057 2,784,316

165 FF-66 0 0 0 0

166 FF-67 1348 OMC Ex Fire Flow 2&4 8-inch distribution line - Euclid Ave, Armsley St 1,330    ft 120 $/ft 159,600 15,960 17,556 8,778 201,894

167 FF-68 1348 OMC Ex Fire Flow 4
8-inch distribution line - Easement east of San Antonio and west of Euclid Ave between Fifth St and 
Princeton St

668       ft 120 $/ft 80,160 8,016 8,818 4,409 101,402

168 FF-69 1348 OMC Ex Fire Flow 6 8-inch distribution line - Seventh St 10         ft 120 $/ft 30,000 3,000 3,300 1,650 37,950

169 FF-70 1212 OMC Ex Fire Flow 4 8-inch distribution line - Boulder Ave, Vesta St, Hollowell St 3,351    ft 120 $/ft 402,120 40,212 44,233 22,117 508,682

170 FF-71 1212 OMC Ex Fire Flow 6 8-inch distribution line - Empora St, Pleasant Ave 641       ft 120 $/ft 76,920 7,692 8,461 4,231 97,304

171 FF-72 1212 OMC Ex Fire Flow 2&4 8-inch distribution line - California Ct, Mission Blvd, Campus Ave, Campus St 1,138    ft 120 $/ft 136,560 13,656 15,022 7,511 172,748

172 FF-73 1212 OMC Ex Fire Flow 2&4 8-inch distribution line - Raltson St, Maitland St, Campus Ave, Taylor Ave 2,558    ft 120 $/ft 306,960 30,696 33,766 16,883 388,304

173 FF-74 1212 OMC Ex Fire Flow 4 8-inch distribution line -Nocta St, Allyin Ave, Willow St 370       ft 120 $/ft 44,400 4,440 4,884 2,442 56,166

174 FF-75 1212 OMC Ex Fire Flow 4 8-inch distribution line - Ontario Blvd 103       ft 120 $/ft 30,000 3,000 3,300 1,650 37,950

175 FF-76 1348 OMC Ex Fire Flow 4 8-inch distribution line - Harvard St 24         ft 120 $/ft 30,000 3,000 3,300 1,650 37,950

176 FF-77 1348 OMC Ex Fire Flow 6 12-inch distribution line - Eighth St at Virginia Ave 50         ft 180 $/ft 30,000 3,000 3,300 1,650 37,950

136,909 Subtotal 18,651,720 1,865,172 2,051,689 1,025,845 23,594,426

268,474,356 26,847,436 29,391,179 14,828,090 345,963,060

Old Model Colony Fire Flow Improvement Projects (continued)

Skipped

Subtotal

Grand Total (excluding annual OMC improvement project costs)
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PROJECT NO: 1000919.00

DATE:  April 2012

CITY OF ONTARIO 
WATER MASTER PLAN

Capital Improvement Project
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PROJECT NO: 1000919.00
DATE: October 2011

CITY OF ONTARIO 
WATER MASTER PLAN

Detail of Fire Flow 
Improvement Project FF-3

Proposed Fire Hydrant Connections
Figure 11-2
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Section 1 
Introduction 

 
1-1 Purpose and Scope 
 
The City of Ontario provides domestic water service to a population of approximately 
173,000 residents and is projected to serve over 358,270 residents and serve employers 
providing over 330,023 jobs. The City recognizes the need to provide it’s customers with 
the most economically feasible source of water supply. With the decreasing supply and 
escalating costs of imported water, Recycled Water provides an alternate and more 
economical source of water supply for irrigation and some industrial processes. The City 
currently has 173 Recycled Water Connections delivering 2,907 Acre Feet of Recycled 
Water per Year (AFY) to non-Agricultural Users and an additional 4,124 AFY to 
agricultural users. 
 
Building off of Section 10 of the City of Ontario’s 2006 Water and Recycled Water 
Master Plan, the Purposes and Scope of this report are: 
 

• To catalogue existing users as of December 2009; 
• Identify all new potential future users at  build-out; 
• Determine economic feasibility of: connecting potential future users and 

developing the City’s Recycled Water Infrastructure; 
• Size future delivery pipelines for build-out; 
• And to create a long range Capital Improvement Plan. 

 
 
1-2 Previous Studies 
 
Previous studies completed and utilized in the development of this Water Master Plan 
include the following: 
  

• The Ontario Plan (General Plan), February 2010  
• The Ontario Plan Environmental Impact Report, April 2009  
• City of Ontario Water and Recycled Water Master Plan Update, April 2006  
• City of Ontario Urban Water Management Plan 2010 
• The Inland Empire Utility Agency Recycled Water Implementation Plan, Final 

Report November 2005 
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1-3 Data Soucre 
 
Unless otherwise specified in this document, all data used in this report comes from the 
following sources: 
  

• Existing Recycled Water Customer Data is as of 12/31/2009. 
• Demands for Potential Users that are existing customers were taken from actual 

Irrigation and Process Water meter data for those customers from 9/1/08 to 
8/31/09. 

• Demand Factors for Potential Future uses that are currently vacant land were 
developed using: 

o The demands for Potential Users that are existing customers as stated 
above; 

o Actual meter data for current City Recycled Water Users for meter data 
from 9/1/2008 to 6/30/2011; 

o Recycled and Potable Water use data from the City of Chino for the 
Preserve, 1/1/2010 to 12/31/2010. 

o City GIS data for parcel areas as of the time of each inquiry between 
January 2009 to October 2011. 

• Information regarding IEUA’s regional system was based upon their November 
2005 Plan, and information provided by IEUA Staff to the City Staff through 
meetings  on 10/14/2010 and 1/18/2011, and an email correspondence on 
containing IEUA’s current hydraulic model on 11/15/2010. 

 
 
1-4 Data Modeling 
 
The data model is based upon a data model provided to the City by IEUA on 11/15/2010, 
with the modifications as described in Section 6. 
 
 
1-5 Acknowledgements 
 
The Recycled Water Master Plan Project Team Staff would like to thank the following 
people for their contributions to this document: Scott Murphy and Melanie Mullis from 
the City of Ontario’s  Planning Department; Sylvie Lee and Liza Munoz from the Inland 
Empire Utility Agency (IEUA); and Zeki Kayiran, Diann Pay, and Serpil Kara from 
AKM Consulting Engineers. 
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1-7 Abbreviations 
 
The abbreviations utilized in this report are contained in Table 1-1. 
 

Table 1-1 
Abbreviations Abbreviation Explanation 
ac, AC  Acre 
AF  Acre-Foot or Acre Feet 
AF/AC Acre-Feet per Acre per Year 
AFY  Acre Feet per Year 
amsl  Above Mean Sea Level 

CDPH  
State of California Department of Public 
Health 

cfs  Cubic Feet per Second 
CIP  Capital Improvement Program 
City  City of Ontario 

DPH  
State of California Department of Public 
Health 

Dia  Diameter 
DWMP Domestic Water Master Plan 
DW  Domestic Water 
FCV  Flow Control Valve 
fps  Feet per Second 
ft  Feet 
FY Fiscal Year 
GIS  Geographic Information System 
gpd  Gallons per Day 
gpm  Gallons per Minute 
HGE  Hydraulic Grade Elevation 
in  Inch 
IEUA  Inland Empire Utilities Agency 
LF  Lineal Feet 
mg  Million Gallons 
mgd  Million Gallons per Day 
NMC  New Model Colony 
OMC  Old Model Colony 
PRS  Pressure Regulating Station 
PRV  Pressure Reducing Valve 
psi  Pounds per Square Inch 
PVC  Polyvinyl Chloride 
SF  Square Feet 

UWMP  Urban Water Management Plan 

 
Note: for Current and Previous Land Use 
Categories See Table 3-1 and Appendix B 
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Section 2 
Study Area 

 
2-1 Purpose 
 
This section describes the study area of the City of Ontario Recycled Water Master Plan 
Update and discusses the existing and future land uses within the study area. 
 
 
2-2 Location 
 
The study area, as shown in Figure 2-1, is coincident with the City boundary, with 
exception to two areas of the City serviced by Cucamonga Valley Water District which 
are located in the northeast corner of Interstate 15 and Interstate 10 and the area north of 
4th Street and East of Vineyard. 
 
The City is divided into two main areas, the Old Model Colony (OMC) in the north and 
the New Model Colony (NMC) in the south with Riverside Avenue being the general 
divider between the two, with exception to a portion of the OMC the lays south of 
Riverside Avenue between Archibald Ave and the Edison Power Lines to Schaffer 
Avenue. 
 
OMC consists of existing residential, commercial, and industrial developments. It 
comprises approximately 37.3 square miles. NMC is an agricultural area that was 
annexed in 1999. It currently consists of approximately 12.8 square miles of agricultural 
land. The City’s General Plan 2010 details plans to develop the agricultural lands in 
NMC into a mix of residential, commercial, industrial, and public uses. The ultimate 
residential population of NMC is expected to reach 151,932. 
 
The topography of the region generally slopes in a southwesterly direction from 1170 to 
630 feet above mean sea level (amsl). 
 
 
2-3 Existing Land Use 
 
The existing land use types of the City are shown using general categories on Figure 2-2. 
The OMC is primarily built out, while the NMC is primarily comprised of agricultural 
land and rural residential land within by agricultural land parcels. The City’s GIS and 
parcel land data was used to determine existing land use information. 
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Figure 2-2: Exisiting Landuses
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2-4 Ultimate Land Use 
 
The ultimate land uses are based upon the City’s latest general plan document entitled 
The Ontario Plan (2010). Table 2-2 provides a summary of the ultimate land uses and 
Figure 2-3 shows the locations of these land uses. From the previous General Plan to the 
current Ontario Plan, the residential area increases to 10,915 acres (34.2 percent of total) 
and the employment area, including business parks and industrial uses, is expected to 
entail about 8,103 acres (25.4 percent of total). 
 
Residential Land Uses 
The Ontario Plan defines five residential land use categories: Rural, Low Density, Low-
Medium Density, Medium Density, and High Density. The plan assumes densities for 
each of the residential land use categories and are shown in Table 2-1. 
 
Retail / Service 
Four retail / service uses are defined: Neighborhood Commercial, General Commercial, 
Office Commercial, and Hospitality. The assumed intensities for each commercial use are 
shown in Table 2-1. 
 
Employment 
Two employment uses are defined: Business Park and Industrial. The assumed intensities 
for each commercial use are shown in Table 2-1. 
 
Open Space 
Open Space land use designations include Non-Recreational Open Space, Recreational 
Open Space and Water Open Space (i.e. lakes, ponds, etc). 
 
Public 
Public land use designations include Public Facility and Public School. 
 
Other 
Other land use designations include the Ontario International Airport, Landfill, Railroad 
and Roadways. 
 
 



Study Area

Land Use Category Acres 2
Density 
(du/ac) 3

Intensity 
(FAR) 3 Units Population 4

Square Feet
(Non-Office)

Square Feet 
(Office) Total Square Feet

Jobs 5
(Non-Office)

Jobs 5
(Office) Total Jobs 5

Residential
Rural Residential - RR 453 2.0 906 3,621
Low Density Residential - LDR (OMC) 4,308 4.0 17,232 68,876
Low Density Residential - LDR (NMC) 3,158 4.5 14,211 56,801
Low-Medium Density Residential - LMDR (OMC) 295 8.5 2,508 10,026
Low-Medium Density Residential - LMDR (NMC) 505 8.5 4,295 17,167
Medium Density Residential - MDR (OMC) 896 18.0 16,124 61,551
Medium Density Residential - MDR (NMC) 1,059 22.0 23,294 77,964
High Density Residential - HDR 241 35.0 8,421 28,185

Subtotal 10,915 86,991 324,192
Mixed Use (MU)
Downtown 109 35.0 2,279 4,557 756,202 756,202 1,512,403 543 2,163 2,706
Euclid & Francis 10 30.0 156 312 181,210 0 181,210 419 0 419
Holt 55 30.0 412 824 478,289 1,195,722 1,674,011 343 3,420 3,763
Meredith 246 40.0 2,957 5,914 2,146,637 5,366,592 7,513,229 1,541 15,348 16,890
Hospitality 76 60.0 457 914 1,493,672 1,493,672 2,987,345 1,072 4,272 5,344
Ontario Festival (MxU in 14) 37 20.0 368 736 112,211 240,451 352,662 81 688 768
Guasti 83 30.0 500 1,001 1,089,871 1,271,516 2,361,388 783 3,637 4,419
Ontario Center (E. of Haven) 345 40.0 4,139 8,278 1,502,384 7,511,922 9,014,306 1,079 21,484 22,563
Mills 240 40.0 479 958 3,912,233 1,564,893 5,477,126 2,809 4,476 7,285
NMC south 316 35.0 3,315 6,630 962,632 5,775,795 6,738,427 691 16,519 17,210
NMC east 264 25.0 1,978 3,956 1,378,413 1,206,111 2,584,524 990 3,449 4,439
SR60 & Hamner 41 0.0 0 0 349,112 313,305 662,417 251 896 1,147

Subtotal 1,822 17,039 34,078 14,362,865 26,696,182 41,059,046 10,601 76,351 86,952
Retail/Service
Neighborhood Commercial - NC 277 0.30 2,896,914 724,229 3,621,143 6,692 2,071 8,763
General Commercial - GC 552 0.30 6,488,654 720,962 7,209,616 4,659 2,062 6,721
Office/Commercial - OC 526 0.75 5,151,406 12,019,946 17,171,352 3,699 34,377 38,076
Hospitality - HOS 145 1.00 5,049,475 1,262,369 6,311,844 3,626 3,610 7,236

Subtotal 1,499 19,586,449 14,727,505 34,313,954 18,675 42,121 60,796
Employment
Business Park - BP 1,357 0.40 11,821,313 11,821,313 23,642,626 7,684 33,809 41,493
Industrial - IND 6,747 0.55 145,469,382 16,163,265 161,632,647 94,555 46,227 140,782

Subtotal 8,103 157,290,695 27,984,578 185,275,273 102,239 80,036 182,275
Other
Open Space-Non-Recreation - OS-NR 1,243
Open Space-Parkland - OS-R 991
Open SpaceWater - OS-W 59
Public Facility - PF 99
Public School - PS 627
Airport - ARPT 1,422
Landfill - Rail 247
Railroad - LF 137
Right-Of-Way - ROW 4,794

Subtotal 9,619

Total 31,958 104,030 358,270 191,240,009 69,408,264 260,648,273 131,515 198,508 330,023
Notes
1 Historically, citywide buildout levels do not achieve the maximum allowable density/intensity on every parcel and are, on average, lower than allowed by the General Plan.  Accordingly, the buildout estimates in this General Plan do not assume buildout at the maximum density or intensity 
and instead are adjusted downward to account for variations in buildout intensity.  Buildout assumptions are as agreed upon on 2-4-08.
2 Acres are given as adjusted gross acreages, which do not include the right-of-way for roadways, flood control facilities, or railroads.
3 Density/Intensity includes both residential density, expressed as units per acre, and non-residential intensity, expressed as floor area ratio (FAR), which is the amount of building square feet in relation to the size of the lot.
4 Estimates of population by residential designation are based on a persons-per-household factor that varies by housing type.  3.347 pph for MF, 3.278 pph for sfa, and 3.997 pph for sfd.
5 The factors used to generate the number of employees are 2.310 e/1000 sf of community commercial; .718 e/1000 sf of regional commercial; .650 e/1000 sf of industrial; and 2.86 e/1000 sf of office.

Table 3-1: The Ontario Plan Approved Land Use Buildout Estimates (Citywide)1  
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Section 3 
Recycled Water Supply and the Regional System 

 
 

3-1 Regional Water Supply 
 
Recycled water is provided by the Inland Empire Utility Agency (IEUA), which treats 
wastewater at four regional wastewater reclamation plants; Carbon Canyon Wastewater 
Reclamation Facility (CCWRF), Regional Plant No. 1 (RP-1), RP-4, and RP-5.  
 
Per IEUA’s 2010 Urban Water Management Plan there will be 61,903 AFY available for 
Recharge and Direct Use in 2035; allocations to Ontario are estimated to be 18,385AFY 
based on estimated percentage of total EDUs. The City’s CIP will be based upon the 
City’s 2011 Urban Water Management Plan Update 2011 Recycled Water  Demand of 
18,385 AFY, despite the potential for more demand, as identified in Section 5. 
 
 
3-2 Regional Backbone System 
 
The existing regional system shown on Figure 3-1 consists of approximately 35 miles of 
recycled water pipelines serving four different pressure zones: Zone 800, Zone 930, Zone 
1050, and Zone 1270. The names of these pressure zones refer to the design hydraulic 
grade line (HGL) of the zone in feet above mean sea level.  The existing system serves 
recycled water to customers in the cities of Chino, Chino Hills, Ontario, and Rancho 
Cucamonga from CCWRF, RP-1, and RP-4.  Significant expansion of the existing system 
is planned to serve more recycled water customers and future developments in IEUA’s 
service area.  The proposed expansions are outlined in the Recycled Water 
Implementation Plan (MWH, 2005b).  The proposed IEUA recycled water system 
consists of: 
 

• 7 pressure zones with HGLs of 800, 930, 1158, 1270, 1430, 1630, and 
1830. 

• 35 regional pipeline projects with a total length of approximately 92 miles, 
ranging from 12 to 60 inches in diameter. 

• 109 MG of reservoir storage including 17.5 MG of equalization storage at 
the regional plants. 

• 13 booster stations with a combined capacity of 207,000 gpm (nearly 
15,000 HP). 
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Section 4 
Recycled Water Use 

 
 
4-1 Recycled Water Regulations  
 
The use of recycled water is regulated through the California Code of Regulations (CCR). 
Pertinent excerpts from Titles 17 and 22 of the CCR statutes are compiled in the 
California Health Laws related to Recycled Water, also referred to as "The Purple Book", 
which was updated in June 2001. 
 
The California recycled water regulations promote the use of recycled water to offset 
potable water supply needs. As discussed in Section 3, the water demand of the City is 
expected to increase which would increase the need for additional potable water supply 
sources.  Recycled water is provided by the IEUA which treats its wastewater to tertiary 
treatment standards including disinfection at four regional wastewater reclamation plants.  
According to the Title 22, tertiary-treated recycled water can be used for the following: 
 

• Irrigation at golf courses, cemeteries, residential landscaping, parks, and 
playgrounds 

• Watering ornamental nursery stock, and non-edible and edible vegetation 
• Recreational lakes and ponds, and water bodies for wildlife habitat 
• Cooling towers, air conditioners, and evaporative condensers 
• Flushing toilets, decorative fountains, commercial laundries, commercial 

car washes 
• Industrial boiler and other process feed 
• Washing down roads and sidewalks 
• Fire fighting 

 
The California Water Code (Section 13550) states that potable domestic water use for 
non-potable demands is “a waste of water if recycled water is of adequate quality and is 
available for these (non-potable) uses and can be furnished at a reasonable cost to the 
user.” In addition, recycled water can also be used if it “is not detrimental to public health 
and will not adversely affect downstream water rights, degrade water quality, or is not 
injurious to plant life, fish, and wildlife.” Water quality and health effects pose major 
concerns to the public in regards to the use of this source.  However, regulations and 
guidelines for recycled water have been established by the California Department of 
Public Health and are published in the CCR.  These regulations and guidelines provide 
water utilities with requirements for treatment, water quality and reliability of the 
recycled water before public use. 
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4-2 Historic Recycled Water Use 
 
Recycled Water has been available to the City since 1976 when the Whispering Lakes 
Golf Course was first connected to Recycled Water. However, it took nearly twenty-five 
years for the second connection to be made with a few connections made in the few years 
after that. It was not until recently that the City began actively pursuing existing potable 
customers to convert to Recycled Water. Figure 4-1 shows the Recycled Water 
connections made per year and Figure 4-2 shows the consumption of the connections. 
 
Originally, customers primarily connected to Recycled Water landscape and agricultural 
uses, but recently a few connections have been made for industrial processes. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Recycled Water Use 

Page 4-3 City of Ontario 
Recycled Water Master Plan 
Final Report – October 2011 

C:\Work\RWMP\FinalReport\Docs\Section4RecycledWaterUse.doc 

Table 4‐1 ‐ Recycled Water Consumption 

   Per Year  Cumulative 

YEAR  Non‐AG  Ag  Total  Non‐AG  Ag  Total 

1976  622.00  0.00 622.00 622.00 0.00 622.00 

2000  0.41  0.00 0.41 622.41 0.00 622.41 

2001  209.78  0.00 209.78 832.19 0.00 832.19 

2002  0.00  0.00 0.00 832.19 0.00 832.19 

2003  0.00  0.00 0.00 832.19 0.00 832.19 

2004  0.00  0.00 0.00 832.19 0.00 832.19 

2005  0.00  460.00 460.00 832.19 460.00 1292.19 

2006  46.01  1736.57 1782.58 878.20 2196.57 3074.77 

2007  56.42  0.00 56.42 934.62 2196.57 3131.19 

2008  156.50  577.00 733.50 1091.12 2773.57 3864.69 

2009  1546.07  1350.00 2896.07 2637.19 4123.57 6760.76 

2010  332.36  0.00 332.36 2969.55 4123.57 7093.12 
 

 
4-3 Existing City System 
 
At the time of the update of the hydraulic model (January 2010) the City’s Existing 
Recycled Water System served 2,637 AFY of Recycled Water for irrigation and process 
uses (not including agricultural users) and consisted of 69,821 LF of pipe and 62 major 
segments. Table 4-1 above includes some projected estimates for expected future 
connections in 2010. See Figure 4-3 for the Existing Recycled Water System. 
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4-4 Existing Users 
 
Appendix A contains a complete list of all current Recycled Water Users. 
 
 
4-5 Interim Agricultural Users 
 
As shown Highlighted in green in Appendix A, there are sixteen (16) Agricultural Users 
consuming 4,124 AF/Y of Recycled Water. While this use seems to be significant, these 
Agricultural Users are considered temporary uses; as the NMC develops, the agricultural 
land will develop into residential, commercial, industrial, and other non-agricultural uses 
and these future users are included as part of the vacant land conversions. Also, the 
current temporary Agricultural users are primarily along IEUA Regional Pipelines and 
IEUA is working with the City and other local agencies to manage their diurnal uses. 
Therefore, no future projections for Agricultural uses were studied or modeled.    
 
 
4-6 Recycled Water Demand Factors 
 
In calculating overall total potential Recycled Water demand, existing meter data was 
used for the customers currently on recycled water and existing potable water meter data 
was used for those proposed to convert. For vacant land, averages of existing meter data 
was used to determine a Demand Factor for each land use type. Through the General Plan 
Update process, several existing land use designations were changed or combined into 
different land use designation in the new Ontario Plan. See Appendix C for a listing and 
description of previous Land Uses and Abbriviations. A Demand Factor was calculated 
for each new land use type to use for determining demand for vacant lands. 
 
Residential Uses 
Annual irrigation demands for low/medium and medium density future NMC residential 
land-uses were determined based upon actual meter readings for existing similar 
residential product types throughout the City, primarily in the OMC.  The following nine 
existing developments were considered using meter readings acquired between 2008 and 
2010:     

a. 101 N. Plum, adjacent to City Hall (2.26 AF/yr/acre);   
b. 1110 E. Philadelphia Street, adjacent to the Lowe’s Improvement Center 

(0.88 AF/yr/acre); 
c. 950 N. Duesenberg (east-side), (1.25 AF/yr/acre); 
d. Existing Edenglen development (1.10 AF/yr/acre);   
e. 1052 E 6th St, Units 1-28 (1.45 AF/yr/acre); 
f. 926 W. Philadelphia St (1.22 AF/yr/acre);  
g. 1005 N. Center Av (0.76 AF/yr/acre);    
h. 511 N. Palmetto Av (2.47 AF/yr/acre); and  
i. 2020 S. Euclid (1.41 AF/yr/acre)  
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Based on the above nine developments, samples a., g., and h. (as indicated in italics) were 
not used as the annual irrigation demand were well outside the normal averages.  In 
addition, future NMC landscaping would include more drought tolerant (California-
friendly) plant species along with strict conservation measures. Therefore, 1 AF/yr/acre 
was determined to be sufficient measure for future low density residential products in the 
NMC. 
 
Additionally, Potable and Recycled Water Irrigation uses were studied for The Edenglan 
Specific Plan and The Chino Preserve and demand factors for Low-medium, Medium, 
and High Density Residential were refined and developed. 
 
Commercial Uses 
Weighted averages were calculated for commercial land uses as a whole and as 
individual components, based upon annual irrigation meter readings from 2008: 
 

a. 1.90 AF/yr/acre (all commercial, not including NROS)   
b. 2.54 AF/yr/acre (GC) 
c. 4.62 AF/yr/acre (GR) 
d. 2.37 AF/yr/acre (NC) 
e. 2.20 AF/yr/acre (NROS) 
f. 1.70 AF/yr/acre (PC)  
g. 5.92 AF/yr/acre (TC) 

 
Please note that the above commercial land-uses have been changed since the adoption of 
the new Ontario General Plan.  Therefore, several previous land-use types do not directly 
correlate with the new land-use types; however, we were able to categorize those several 
new land-use types as “combinations” of the old land-use.  The following lists the new 
categories and new demand factors that were used in calculating the ultimate recycled 
water demand: 
 

New Classification Old Classification New Composite Demand 
Factor (AF/yr/acre) 

GC GR, GC 3.32  
OC GC, PC 1.75 
NC NC 2.37 
HOS All Commercial 1.90 (NROS not included) 
MU All Commercial   1.90 (NROS not included) 

 
Industrial Uses 
Weighted averages were calculated for industrial land-uses as a whole and as individual 
components, based upon annual irrigation meter readings from 2008: 

a. 3.13 AF/yr/acre (all industrial) 
b. 3.70 AF/yr/acre (GI) 
c. 2.29 AF/yr/acre (IP) 
d. 3.26 AF/yr/acre (PI) 
e. 3.55 AF/yr/acre (VI) 
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Please note that the above industrial land-uses have been changed since the adoption of 
the new Ontario General Plan.  Therefore, several previous land use types do not directly 
correlate with the new land use types; however, we were able to categorize those several 
new land use types as “combinations” of the old land use.  The following lists the new 
categories and new demand factors that were used in calculating the ultimate recycled 
water demand: 
 
 
 
 

New Classification Old Classification New Composite Demand 
Factor (AF/yr/acre) 

ARPT All Industrial 3.13 
BP IP 2.29 
IND All Industrial 3.13   

 
 
Open Space Uses 
Non- Recreational Open Spaces (OS-NR) are mainly open spaces along Edison power 
line easements that maybe used for trials, but only will be landscaped with native 
vegetation and not irrigated; therefore, a demand factor of 0 is assumed. 
 
For Recreational Open Spaces (OS-R), an average of Parks currently connected to 
Recycled Water was used and a demand factor of 1.5 AF/Y was determined. This number 
was used for landscape Right-Of-Way (ROW) as well. 
 
 
Public School and Public Facilities Uses 
Public Schools and Public Facilities, such as Fire Stations, have a similar landscaping 
intensity and were determine to have the same demand factor. 
 
To determine the Public School Demand factor, a weighted average of public schools 
currently connected to Recycled Water was calculated and a demand factor of 1.73 AF/Y 
found.    
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4-7 Future Recycled Water System 
 
In the NMC, which is relatively undeveloped and does not have a lot of paved roads, it 
was determined that all new development would be required to connect to and use 
Recycled Water for all approved uses. Therefore, a grid backbone system of recycled 
water pipelines coincident with major arterial roadways was devised to serve the NMC.  
 
For determining Recycled Water pipeline alignments in the OMC, original potential 
customers and alignments were preserved from Section 10 of the 2006 Water and 
Recycled Water Master Plan. In addition to the original 2006 customers and alignments, 
customers with irrigation meters were geographically located and alignments were 
created to serve clusters of those customers. Customers with separate irrigation meters 
are easier to connect to recycled water and require less time and money to retrofit for 
recycled water use. After the new alignments were created, addition potential customers 
were identified with combination meters along proposed aliments and are studied in 
Section 4-8. See Figure 4-4 for the Potential Future Recycled Water System. 
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4-8 Potential Recycled Water Users 
 
Potential users were identified and separated into several categories depending on it’s 
status of vacant land conversion or if it was previously studied or not. 
 
Vacant Demand  - The recycled water demand for all the land in the NMC and newly 
target land in the OMC. 

 
All the land in the NMC was identified and summarized by land use and the new 
Recycled Water Demand Factors were applied. Vacant land along newly proposed 
laterals and regional lines was identified and the new Recycled Water Demand Factors 
were applied. This Demand excludes vacant land that was previously captured in the 
2006 Master Plan. See Table 4-2 for a summary of vacant land. 

 
Table 4-2 - Vacant Land Demand 

    OMC NMC 

Use Factor Area Demand Area Demand 

PROP_GP [AF/AC] [AC] [AF] [SF] [AC] [AF] 
Residential 

RR 0.00   0.000 0.000 0.00 0.000
LDR 1.00   0.000 137563393 3,158.02 3,158.021
LMDR 1.12   0.000 22010261.9 505.29 563.765
MDR 1.68   0.000 46121288.9 1,058.80 1,781.701

HDR 1.68   0.000 0.000 0.00 0.000
Mixed Use 

MU 1.90 325.96 619.324 25239232.9 579.41 1,100.885
Commercial 

NC 2.37   0.000 4102621.93 94.18 223.214
GC 3.32   0.000 6375062.41 146.35 485.886
OC 1.75 10.83 18.954 5439713.13 124.88 218.538

HOS 1.90 3.73 7.078 0.000 0.00 0.000
Industrial 

BP 2.29 19.42 44.479 33425438.1 767.34 1,757.214

IND 3.13 257.38 805.593 11704475.2 268.70 841.024
Other 

OS-NR 0.00   0.000 19566725 449.19 0.000
OS-R 1.50   0.000 20100694.8 461.45 692.173
OS-W 1.50   0.000 2220432.76 50.97 76.461
PF 1.73   0.000 108166.476 2.48 4.296
PS 1.73   0.000 8616164.37 197.80 342.194
ARPT 2.29 195.68 448.113 0.000 0.00 0.000
Rail 0.00   0.000 0.000 0.00 0.000

ROW 1.50   0.000 0.000 161.00 241.500

Vacant Acres   813.00     8,025.87   

Total Vacant  Demand     1,943.54     11,486.87
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Existing Users – Current Recycled Water Demand from existing users excluding 
agricultural use. 

 
The Recycled Water database was queried for total non-agricultural use as of December 
30, 2009. Demand was derived from actual recycled water billing. For those users that 
did not have 12 months worth of recycled water use, use was taken from previous year’s 
potable water billing data. 

 
 

2006 Model Conversions – Potential Recycled Water conversions identified in the 2006 
Water and Recycled Masterplan. 

 
Demand was taken from the Table “Uses included in Feasibility Analysis” in Appendix 
H of 2006 Water and Recycled Masterplan. Users that were already converted to recycled 
water were excluded from this and included in the Existing Users Demand. 

 
 

Regional Pipline Conversions - Potential Recycled Water conversions along regional 
pipelines identified in the 2006 Water and Recycled Masterplan. 

 
Demand was taken from the Table “Other Users (located along Regional Pipelines)” in 
Appendix H of 2006 Water and Recycled Masterplan. Users that were already converted 
to recycled water were excluded for this demand and included in the Existing Users 
Demand. 

 
Proposed Update Conversions – New potential Recycled Water users not previously 
identified in the 2006 Water and Recycled Masterplan. 

 
New potential areas of Industrial, Commercial, and Multi-Family for recycled water use 
were identified in the OMC and new proposed Recycled Water laterals were added to the 
2006 Water and Recycled Masterplan during the Development Impact Fee (DIF) update 
process. Using GIS, the new laterals that were identified were buffered and overlayed 
with the existing meter data that was geocoded; the resulting layer was all meters that 
were serviceable from the new laterals. Of the meters that were within the service 
distance of the new laterals, only dedicated irrigation meters and combo meters for sites 
without irrigation meters were used. 100% of irrigation meter use and 10% of combo 
meter use was used to calculate the potential demand for this category. 
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4-9 Potential Future Recycled Water Demand 
 
This Master Plan has been prepared to study all potential uses of Recycled Water in the 
City and present a potential overall demand. Actual construction of new Recycled Water 
pipelines and connection to customers will be based upon Recycle Water allocations from 
IEUA. 

 
Table 4-3 shows the total potential Recycled Water Demand through out the City’s 
Service Area. 

 
 

Table 4-3 - Total Potential Recycled Water Demand 

  OMC NMC   Total 

Total Vacant  Demand 1,943.54 11,486.87   13,430.41 

Existing Users 2,637.19     2,637.19 

2006 Model Conversions 2,831.38     2,831.38 

Region Pipeline Conversions 1,168.60     1,168.60 

Proposed Update Conversions 6,577.89     6,577.89 

Total AF 15,158.602 11,486.872   26,645.47 
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Section 5 
Hydraulic Model 

 
5-1 Hydraulic Model Geometry 
 
The geometry for the City’s model was provided by IEUA, entitled IEUA Recycled 
Water Program Strategies 11-15-10.mxd (InfoWater) and the “2012_AVG” scenario was 
utilized. Geometry was created for the City’s Potential projects and was added to the 
IEUA base model. 
 
  
5-2 Demands 
 
Demands for existing other agencies came from IEUA’s model and from IEUA’s 2010 
Urban Water Management Plan, see Table 3-13.  The data for year 2035 was assumed to 
be the ultimate demands and therefore used in the model. 
 
City Demands were developed using actual customer data and from the demand factors in 
Section 5. Demands were allocated to the nearest node. 
 
 
5-3 Demand Categorization 
 
The future other agency demands were separated into irrigation demands and agricultural 
demands.  Table 6-9 of IEUA’s 2005 Recycled Water Implementation Plan was used to 
determine the long term agricultural customer demand (Chino: 4,625 AFY, Chino Hills: 
206 AFY, Fontana: 45 AFY).  The remaining use was assumed to be irrigation. 
 
The existing City demands for the OMC were assumed to be irrigation and industrial 
processes, based on existing use. For NMC Demands, the model was used to allocate the 
demands by acreage.  The unit demand factors from Section 5 were utilized. 
 
 
5-4 Peaking Factors and Patterns 
 
Peaking factors shown in Table 6-2 of IEUA’s 2005 Recycled Water Implementation 
Plan were originally used.  The summer peaking factor is 2.6 for irrigation and 
agricultural users.  The summer peak hour demand factor is 3.0 for irrigation users (8 
hour use schedule) and 2.0 for agricultural users (12 hour use schedule).  The resulting 
peak hour demand factor during the summer is 7.8 for irrigation users and 5.2 for 
agricultural users.  Three scenarios were ultimately looked at: 
 

Scenario 1:  7.8 peaking factor (2.6 x 3) for irrigation users and 5.2 peaking factor 
(2.6 x 2) for agricultural users 
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Scenario 2:  5.2 peaking factor (2.6 x 2) for irrigation users and  5.2 peaking 
factor (2.6 x 2) for agricultural users. 
 
Scenario 3:  4.0 peaking for irrigation and 4.0 peaking for agricultural users 
This assumes a summer peaking factor of 2.0 and a peak hour demand factor of 
2.0 (12 hour irrigation schedule). 

  
The Peaking factor of 4.0 is recommended which is based upon a 24 month study of 
average monthly use of existing customers. 
 
 
5-5 Skeletonization and Boundary Controls 
 
The IEUA base model was skeletonized to only include pipes in the Ontario area and 
boundary controls based upon the IEUA model were used.  The pipes to the north, east, 
and west were deleted. Demands were added at select nodes to represent demands for 
other agencies.  The RP-5 service area was not included because it is essentially 
independent from Ontario’s service area. Pipe between 1299 zone and 1158 zone, 
adjacent RP-4 was closed; original model had the two zones interconnected. 
 
Treatment plant pump stations were modeled as fixed head reservoirs to provide a 
constant downstream pressure.   
 
Rp-1 Outfall  Parallel is assumed to be constructed at buildout. 
 
The model was then run and pipes and improvements were recommended based on a 
series of trials of the model. 
 



Capital Improvement Plan 

Page 6-1 City of Ontario 
Recycled Water Master Plan 
Final Report – October 2011 

C:\Work\RWMP\FinalReport\Docs\Section7CIP.doc 

Section 6 
Capital Improvement Plan 

 
 
6-1 General 
 
Based upon the City’s Urban Water Management Plan 2011 Update, it was determined 
that total Recycled Water Demand would not exceed 18,385 AFY. Through the City’s 
development policies, development is required to maximize the use of Recycled Water 
within the New Model Colony (NMC), and therefore will be the most efficient and cost 
effective use of Recycled Water in the City and will be allocated water supply as a first 
priority. Using the Demand Factors developed in Section 5, the NMC has a demand of 
11,487 AFY, which leave 6,898 AFY of Recycled Water for the Old Model Colony 
(OMC). Currently existing users in the OMC use 2,637 AFY, which leaves 4,261 AFY of 
Recycled Water available for new customers in the OMC. 
 
 
6-2 Capital Improvement Program Prioritization 
 
All the potential Recycled Water projects in the OMC were studied for feasibility 
prioritized based upon the least amount of cost to deliver the most amount AFY (See 
Table 6-1). Projects along the future IEUA Sultana line were given the lowest priorities 
due to the uncertain nature of the viability of the Sultana Line. Once the projects were 
ranked, the first set of projects not exceeding 4,261 AFY were recommended for the 
Capital Improvement Plan. 
 
 
6-3 Cost Estimates 
 
The unit cost factors are based upon the cost factors developed for the recent Potable 
Water Master Plan Update 2011. It was determined that construction of new water 
pipeline would cost $16 per diameter inch per linear feet of pipe plus 35% for Design, 
Construction Management, and Contingencies. 
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6-4 Capital Improvement Plan 
 
The recommended Capital Improvement Plan consists of all improvements necessary to 
serve the entire NMC the maximum efficient amount of Recycled Water possible and 
allocates remaining Recycled Water demand to the OMC based on the most cost effective 
and efficient delivery of Recycled Water to new OMC customers. Figures 6-1, 6-2, 6-3 
and 6-4 display the Recommend CIP and Tables 6-2 & 6-3 detail all projects. The 
following is an overall summary of the recommend CIP: 
 

Pipe LF Cost
OMC 28,500 $10,602,058.15
NMC 265,843 $72,152,657.71
Total 294,343 $82,754,715.86  
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Table 6-1: Pipe Segemant Feasibility Study

Recommend CIP

Project Group
Pipe 

Diameter
Legnth 

(LF)
ADD 
(gpm) Price $/LF Cost Total Cost AFY $/AFY

1 0010 8 28.17 79.470 $128.00 $3,606.31 $4,868.52 128.1774 $37.98
2 0013 8 15.14 12.420 $128.00 $1,937.89 $2,616.15 20.03226 $130.60
3 0009 8 266.65 43.210 $128.00 $34,131.02 $46,076.88 69.69355 $661.14
4 0002 8 2226.81 259.910 $128.00 $285,032.24 $384,793.52 419.2097 $917.90
5 0004 8 225.67 24.010 $128.00 $28,885.75 $38,995.76 38.72581 $1,006.97
6 0001 8 5407.64 309.950 $128.00 $692,178.52 $934,441.00
6 0001 12 1881.62 801.720 $192.00 $361,270.91 $487,715.73 1293.097 $1,099.81
7 0028 8 2640.61 169.920 $128.00 $337,998.45 $456,297.90 274.0645 $1,664.93
8 0015 8 1730.73 109.830 $128.00 $221,533.59 $299,070.35 177.1452 $1,688.28
9 0033 8 1694.63 266.250 $128.00 $216,912.07 $292,831.29 429.4355
9 0033 12 2485.80 328.190 $192.00 $477,273.12 $644,318.71 529.3387 $1,770.42

10 0016 8 2857.65 157.140 $128.00 $365,779.74 $493,802.65 253.4516 $1,948.31
11 0003 8 425.19 21.520 $128.00 $54,423.79 $73,472.12 34.70968 $2,116.76
12 0014 8 1357.82 61.360 $128.00 $173,800.62 $234,630.83 98.96774 $2,370.78
13 0011 8 822.32 35.540 $128.00 $105,256.63 $142,096.46 57.32258 $2,478.89
14 0027 8 8691.17 218.170 $128.00 $1,112,469.37 $1,501,833.66 351.8871 $4,267.94

Other Projects Reviewed
Project Group Pipe DiamLegnth (LADD (gpmPrice $/LF Cost Total Cost AFY $/AFY

15 0020 8 4433.45 197.550 $128.00 $567,481.95 $766,100.64 318.629 $2,404.37
16 0035 8 479.05 245.190 $128.00 $61,318.53 $82,780.01 395.4677 $2,610.05
16 0035 12 3662.84 243.660 $192.00 $703,265.78 $949,408.81
17 0023 8 708.02 28.150 $128.00 $90,626.75 $122,346.11 45.40323 $2,694.66
18 0018 8 325.62 12.420 $128.00 $41,679.56 $56,267.40 20.03226 $2,808.84
19 0024 8 3122.63 225.050 $128.00 $399,696.57 $539,590.37
19 0024 12 10088.40 663.500 $192.00 $1,936,972.81 $2,614,913.29 1070.161 $2,947.69
20 0032 8 1844.70 59.180 $128.00 $236,121.12 $318,763.51 95.45161 $3,339.53
21 0007 8 2057.65 57.800 $128.00 $263,379.75 $355,562.67 93.22581 $3,813.99
22 0030 8 1922.87 103.150 $128.00 $246,127.10 $332,271.59
22 0030 12 1200.44 103.150 $192.00 $230,484.13 $311,153.58 166.371 $3,867.41
23 0026 8 1378.92 37.910 $128.00 $176,502.14 $238,277.89 61.14516 $3,896.92
24 0021 8 1325.27 36.210 $128.00 $169,634.64 $229,006.77 58.40323 $3,921.13
25 0022 8 2368.19 63.630 $128.00 $303,127.74 $409,222.45 102.629 $3,987.39
26 0019 8 1067.19 25.660 $128.00 $136,600.36 $184,410.49 41.3871 $4,455.75
27 0017 8 5515.22 131.880 $128.00 $705,947.64 $953,029.31 212.7097 $6,074.42
27 0017 16 981.07 55.130 $256.00 $251,153.95 $339,057.84
28 0029 8 4703.95 76.760 $128.00 $602,105.18 $812,841.99 123.8065 $6,565.43
29 0008 8 5435.87 79.750 $128.00 $695,790.76 $939,317.52 128.629 $7,302.53
30 0034 8 3272.15 36.820 $128.00 $418,834.70 $565,426.85 59.3871 $9,521.04
31 0037 8 1647.25 8.650 $128.00 $210,847.36 $284,643.94 13.95161 $20,402.22
32 0025 8 5963.06 30.870 $128.00 $763,271.27 $1,030,416.22 49.79032 $20,695.11
33 0036 8 2619.98 11.240 $128.00 $335,357.44 $452,732.54 18.12903 $24,972.79
34 0031 8 3336.44 12.420 $128.00 $427,064.48 $576,537.05 20.03226 $28,780.43

Other Projects Reviewed (Requiring IEUA to build the Sultana Line)
Project Group Pipe DiamLegnth (LADD (gpmPrice $/LF Cost Total Cost AFY $/AFY

35 1014 8 25.84 24.010 $128.00 $3,307.09 $4,464.57 38.72581 $115.29
36 1015 8 46.75 14.950 $128.00 $5,983.81 $8,078.14 24.1129 $335.01
37 1008 8 82.18 20.700 $128.00 $10,519.63 $14,201.50 33.3871 $425.36
38 1009 8 60.97 8.280 $128.00 $7,803.72 $10,535.02 13.35484 $788.85
39 1013 8 1328.02 47.150 $128.00 $169,985.99 $229,481.09 76.04839 $3,017.57
40 1010 8 2309.61 79.470 $128.00 $295,629.85 $399,100.29 128.1774 $3,113.66
41 1007 8 2638.40 84.120 $128.00 $337,714.72 $455,914.87 135.6774 $3,360.29
42 1016 8 10667.77 301.970 $128.00 $1,365,474.45 $1,843,390.50 487.0484 $3,784.82
43 1012 8 4575.91 99.630 $128.00 $585,716.66 $790,717.49 160.6935 $4,920.65
44 1004 8 1090.39 21.520 $128.00 $139,569.48 $188,418.80 34.70968 $5,428.42
45 1005 8 492.80 9.110 $128.00 $63,077.79 $85,155.02 14.69355 $5,795.40
46 1001 8 760.61 11.590 $128.00 $97,357.75 $131,432.97 18.69355 $7,030.93
47 1011 8 12424.49 80.000 $128.00 $1,590,335.25 $2,146,952.59
47 1011 10 5268.51 159.580 $160.00 $842,962.20 $1,137,998.97 257.3871 $12,762.69
48 1003 8 2691.81 21.180 $128.00 $344,551.87 $465,145.02 34.16129 $13,616.14
49 1002 8 4949.12 23.370 $128.00 $633,486.79 $855,207.16 37.69355 $22,688.42
50 1006 8 2842.45 1.400 $128.00 $363,833.36 $491,175.04 2.258065 $217,520.37
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OMC Recomenned CIP

Other Potential OMC Projects

Other Potential OMC Projects (2)

Existing IEUA Pipeline

Future IEUA Pipeline

! ! ! ! ! ! Propsed Future IEUA Pipeline

Exisiting City Pipelines



Capital Improvement Plan

Project 
Number

ID Street Location
Size 

(inches)
Length    

LF

Unit 
Cost 
$/LF Estimated Cost $

Percent 
Need

Apportioned 
Dollar Cost

Percent 
Need

Apportioned Dollar 
Cost

Percent 
Need

Apportioned 
Dollar Cost

NEWP-9720 Connection on Francis 8 28 $173 $4,869 0.00% $0 0.00% $0 100.00% $4,869
Subtotal 28 $4,869 0.00% $0 0.00% $0 100.00% $4,869

NEWP-9724 Connection on Francis 8 15 $173 $2,616 0.00% $0 0.00% $0 100.00% $2,616
Subtotal 15 $2,616 0.00% $0 0.00% $0 100.00% $2,616

NEWP-9422
Performa north of 
Philidelphia 8 267 $173 $46,077 0.00% $0 0.00% $0 100.00% $46,077
Subtotal 267 $46,077 0.00% $0 0.00% $0 100.00% $46,077

NEWP-9860

Mill Creek Ave/Lytle 
Creek LP north of 
Riverside Drive 8 2,227 $173 $384,794 0.00% $0 0.00% $0 100.00% $384,794
Subtotal 2,227 $384,794 0.00% $0 0.00% $0 100.00% $384,794

NEWP-9854 Connection on Riverside 8 226 $173 $38,996 0.00% $0 0.00% $0 100.00% $38,996
Subtotal 226 $38,996 0.00% $0 0.00% $0 100.00% $38,996

NEWP-9830 Haven and Creekside 8 5,408 $173 $934,441 0.00% $0 0.00% $0 100.00% $934,441
NEWP-9898 Haven and Creekside 12 1,882 $259 $487,716 0.00% $0 0.00% $0 100.00% $487,716

Subtotal 7,289 $1,422,157 0.00% $0 0.00% $0 100.00% $1,422,157

NEWP-9669
Archibald between 
Francis & Philedelphia 8 2,641 $173 $456,298 0.00% $0 0.00% $0 100.00% $456,298
Subtotal 2,641 $456,298 0.00% $0 0.00% $0 100.00% $456,298

NEWP-9662
Jurupa St between I-15 
and Wineville 8 1,731 $173 $299,070 0.00% $0 0.00% $0 100.00% $299,070
Subtotal 1,731 $299,070 0.00% $0 0.00% $0 100.00% $299,070
Guasti between Turner 
and Haven and Haven 
between Guasti and 
Airport 8 1,695 $173 $292,831 0.00% $0 0.00% $0 100.00% $292,831
Guasti between Turner 
and Haven and Haven 
between Guasti and 
Airport 12 2,486 $259 $644,319 0.00% $0 0.00% $0 100.00% $644,319
Subtotal 4,180 $937,150 0.00% $0 0.00% $0 100.00% $937,150
Saanta Ana E/O 
Wineville and Sarah 
Place 8 2,858 $173 $493,803 0.00% $0 0.00% $0 100.00% $493,803
Subtotal 2,858 $493,803 0.00% $0 0.00% $0 100.00% $493,803

Turner N/O of Riverside 8 425 $173 $73,472 0.00% $0 0.00% $0 100.00% $73,472

Subtotal 425 $73,472 0.00% $0 0.00% $0 100.00% $73,472

Champagne N/O 
Francis 8 1,358 $173 $234,631 0.00% $0 0.00% $0 100.00% $234,631

Subtotal 1,358 $234,631 0.00% $0 0.00% $0 100.00% $234,631
Wannamaker S/O 
Airport Drive 8 4,433 $173 $766,101 0.00% $0 0.00% $0 100.00% $766,101
Subtotal 4,433 $766,101 0.00% $0 0.00% $0 100.00% $766,101

102 Vintage N/O Francis 8 822 $173 $142,096 0.00% $0 0.00% $0 100.00% $142,096
Subtotal 822 $142,096 0.00% $0 0.00% $0 100.00% $142,096

Total 28,500 $5,302,129 0.00% $0 0.00% $0 100.00% $5,302,129

Table 7-2 OMC CIP

RW-08

RW-09

RW-14

RW-10

RW-11

RW-12

RW-13

RW-07

RW-05

RW-06

Construction Needs 
Generated by            

Old Model Colony

RW-01

RW-03

RW-04

RW-02

Construction Needs 
Supported by          

Other Resources

Construction Needs 
Generated by              

New Model Colony
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Capital Improvement Plan

Project 
Number

ID Street Location
Size 

(inches)
Length    

LF

Unit 
Cost 
$/LF Estimated Cost $

Percent 
Need

Apportioned 
Dollar Cost

Percent 
Need

Apportioned Dollar 
Cost

Percent 
Need

Apportioned 
Dollar Cost

RP1 Booster Station $650,000 0.00% $0 56.00% $364,000 44.00% $286,000
PRS-1 $330,000 0.00% $0 56.00% $184,800 44.00% $145,200

NEWP-9814 RP1 Outfall 30 2,164 $648 $1,402,479 0.00% $0 56.00% $785,388 44.00% $617,091

NEWP601
Riverside Ave between 
Turner & Haven 16 2,653 $346 $916,853 0.00% $0 56.00% $513,438 44.00% $403,415

NEWP-9252
Riverside Ave between 
Mill Creek & Milliken 8 2,716 $173 $469,262 0.00% $0 56.00% $262,787 44.00% $206,475

NEWP-9596
Riverside Ave between 
Archibald & Turner 16 2,618 $346 $904,943 0.00% $0 56.00% $506,768 44.00% $398,175

NEWP-9790
Riverside Ave between 
RP1 outfall & Archibald 24 2,139 $518 $1,108,984 0.00% $0 56.00% $621,031 44.00% $487,953

PHLP-3615
Riverside Ave between 
Haven & Mill Creek 12 2,611 $259 $676,769 0.00% $0 56.00% $378,991 44.00% $297,778

9012

Riverside Ave between 
Walker Ave & Vineyard 
Ave 20 2656 $432 $1,147,503 0.00% $0 56.00% $642,602 44.00% $504,901

9056

Riverside Ave between 
Vineyard Ave & Diversa 
Drive 24 1240 $518 $642,697 0.00% $0 56.00% $359,910 44.00% $282,787

NEWP-9240

Riverside Avenue 
between Bon View Ave 
& Grove Ave 16 2660 $346 $919,124 0.00% $0 56.00% $514,709 44.00% $404,415

NEWP-9244

Riverside Avenue 
between Grove Ave & 
Walker Ave 20 2654 $432 $1,146,567 0.00% $0 56.00% $642,078 44.00% $504,490

NEWP-9750

Riverside Ave between  
Diversa Drive & RP1 
Outfall 24 2061 $518 $1,068,195 0.00% $0 56.00% $598,189 44.00% $470,006

NEWP-9816

Riverside Avenue 
between Sutlana & Bon 
View Ave 12 2554 $259 $661,919 0.00% $0 56.00% $370,674 44.00% $291,244
Subtotal 28,725 $12,045,295 0.00% $0 56.00% $6,745,365 44.00% $5,299,930
Sultana between 
Riverside Ave & Chino 
Ave 8 2,602 $173 $449,559 0.00% $0 100.00% $449,559 0.00% $0
Bon View Ave between 
Riverside Ave & Chino 
Ave 8 2,623 $173 $453,317 0.00% $0 100.00% $453,317 0.00% $0
Grove Ave between 
Riverside Ave & Chino 
Ave 8 2,529 $173 $437,047 0.00% $0 100.00% $437,047 0.00% $0
Walker between 
Riverside Ave & Chino 
Ave 8 2,575 $173 $445,037 0.00% $0 100.00% $445,037 0.00% $0
Vineyard between 
Riverside Ave & Chino 
Ave 8 2,680 $173 $463,116 0.00% $0 100.00% $463,116 0.00% $0
Diversa between 
Riverside Ave & Chino 
Ave 12 2,668 $259 $691,455 0.00% $0 100.00% $691,455 0.00% $0
Archibald between 
Riverside Ave & Chino 
Ave 20 2,591 $432 $1,119,139 0.00% $0 100.00% $1,119,139 0.00% $0
Haven between 
Riverside Ave & Chino 
Ave 8 2,569 $173 $443,958 0.00% $0 100.00% $443,958 0.00% $0
Mill Creek between 
Riverside Ave & Chino 
Ave 8 2,536 $173 $438,151 0.00% $0 100.00% $438,151 0.00% $0
Milliken between 
Riverside Ave & Chino 
Ave 8 2,489 $173 $430,085 0.00% $0 100.00% $430,085 0.00% $0
Chino Ave 
betweenSultana & 
Milliken 8 26,452 $173 $4,570,889 0.00% $0 100.00% $4,570,889 0.00% $0
Subtotal 52,314 $9,941,754 0.00% $0 100.00% $9,941,754 0.00% $0

Construction Needs 
Supported by          

Other Resources

Construction Needs 
Generated by                 New 

Model Colony

Construction Needs 
Generated by            

Old Model Colony

1050 
Zone  
NMC 

Facilitie
s

Table 7-3 NMC CIP

1050 
Zone 

OMC & 
NMC 

Shared 
Facilitie
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Capital Improvement Plan

Project 
Number

ID Street Location
Size 

(inches)
Length    

LF

Unit 
Cost 
$/LF Estimated Cost $

Percent 
Need

Apportioned 
Dollar Cost

Percent 
Need

Apportioned Dollar 
Cost

Percent 
Need

Apportioned 
Dollar Cost

Construction Needs 
Supported by          

Other Resources

Construction Needs 
Generated by                 New 

Model Colony

Construction Needs 
Generated by            

Old Model Colony

PRS-2 $0 $330,000 0.00% $0 100.00% $330,000 0.00% $0
PRS-3 $0 $330,000 0.00% $0 100.00% $330,000 0.00% $0
PRS-4 $0 $330,000 0.00% $0 100.00% $330,000 0.00% $0
Chino Ave between 
Sultana & Walker 24 7,946 $518 $4,119,090 0.00% $0 100.00% $4,119,090 0.00% $0
Chino Ave between 
Walker & Carpenter 30 3,894 $648 $2,523,473 0.00% $0 100.00% $2,523,473 0.00% $0
Chino Ave between 
Carpenter & 
Cucamonga Channel 54 145 $1,166 $169,592 0.00% $0 100.00% $169,592 0.00% $0
Chino Ave between 
Cucamonga Channel & 
Archibald 36 2,210 $778 $1,718,268 0.00% $0 100.00% $1,718,268 0.00% $0
Chino Ave between 
Archibald & Haven 30 5,309 $648 $3,440,467 0.00% $0 100.00% $3,440,467 0.00% $0
Chino Ave between 
Haven & Mill Creek 20 2,636 $432 $1,138,912 0.00% $0 100.00% $1,138,912 0.00% $0
Chino Ave between    
Mill Creek & Milliken 12 2,616 $259 $678,169 0.00% $0 100.00% $678,169 0.00% $0
Schaefer Ave between 
Sultana & Baker 12 9,316 $259 $2,414,641 0.00% $0 100.00% $2,414,641 0.00% $0
Schaefer Ave between 
Diversa & Archibald 12 4,121 $259 $1,068,200 0.00% $0 100.00% $1,068,200 0.00% $0
Schaefer Ave between 
Archibald & Edison 16 4,623 $346 $1,597,874 0.00% $0 100.00% $1,597,874 0.00% $0
Edison Ave between 
Sultana & Bon View 12 2,752 $259 $713,366 0.00% $0 100.00% $713,366 0.00% $0
Edison Ave between 
Carpenter & Schaefer 12 8,222 $259 $2,131,102 0.00% $0 100.00% $2,131,102 0.00% $0
Edison Ave between 
Schaefer  & Haven 16 1,565 $346 $541,011 0.00% $0 100.00% $541,011 0.00% $0
Edison Ave between 
Haven & Milliken 12 5,261 $259 $1,363,563 0.00% $0 100.00% $1,363,563 0.00% $0

Eucalyptus Ave between 
Bon View & Baker 12 5,261 $259 $1,363,563 0.00% $0 100.00% $1,363,563 0.00% $0

Eucalyptus Ave between 
Vineyard & Carpenter 12 1,087 $259 $281,869 0.00% $0 100.00% $281,869 0.00% $0

Eucalyptus Ave between 
Carpenter & Haven 16 9,396 $346 $3,247,238 0.00% $0 100.00% $3,247,238 0.00% $0

Eucalyptus Ave between 
Haven & Mill Creek 12 2,666 $259 $690,979 0.00% $0 100.00% $690,979 0.00% $0

Eucalyptus Ave between 
Mill Creek & Milliken 8 2,947 $173 $509,178 0.00% $0 100.00% $509,178 0.00% $0
Merrill Ave between 
Sultana & Grove  Ave 8 5,372 $173 $928,243 0.00% $0 100.00% $928,243 0.00% $0
Merrill Ave between 
Walker & Archibald 12 6,612 $259 $1,713,893 0.00% $0 100.00% $1,713,893 0.00% $0
Merrill Ave between 
Archibald & Haven 8 5,147 $173 $889,465 0.00% $0 100.00% $889,465 0.00% $0

Sultana Ave between 
Chino & Eucalyptus Ave 12 7,923 $259 $2,053,534 0.00% $0 100.00% $2,053,534 0.00% $0

Sultana Ave between 
Eucalyptus Ave & Merrill 8 2,596 $173 $448,593 0.00% $0 100.00% $448,593 0.00% $0

Bon View Ave between 
Chino & Edison 8 5,267 $173 $910,201 0.00% $0 100.00% $910,201 0.00% $0

Bon View Ave between 
Eucalyptus & Merrill 8 2,638 $173 $455,830 0.00% $0 100.00% $455,830 0.00% $0
Grove Ave between 
Chino Ave & Merrill 8 10,571 $173 $1,826,703 0.00% $0 100.00% $1,826,703 0.00% $0
Walker Ave between 
Chino Ave & Schaefer 12 2,662 $259 $690,034 0.00% $0 100.00% $690,034 0.00% $0
Walker Ave between 
Schaefer & Eucalyptus 8 5,249 $173 $907,057 0.00% $0 100.00% $907,057 0.00% $0
Baker Ave between 
Eucalyptus & Merrill 12 2,594 $259 $672,396 0.00% $0 100.00% $672,396 0.00% $0

Continued 

930 
Zone  
NMC 

Facilitie
s
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Capital Improvement Plan

Project 
Number

ID Street Location
Size 

(inches)
Length    

LF

Unit 
Cost 
$/LF Estimated Cost $

Percent 
Need

Apportioned 
Dollar Cost

Percent 
Need

Apportioned Dollar 
Cost

Percent 
Need

Apportioned 
Dollar Cost

Construction Needs 
Supported by          

Other Resources

Construction Needs 
Generated by                 New 

Model Colony

Construction Needs 
Generated by            

Old Model Colony

Vineyard Ave between 
Chino & Schaefer 8 2,558 $173 $442,048 0.00% $0 100.00% $442,048 0.00% $0
Vineyard Ave between 
Eucalyptus & Merrill 12 2,617 $259 $678,322 0.00% $0 100.00% $678,322 0.00% $0

Cucamonga Channel 
between Schaefer & 
Eucalyptus 8 5,170 $173 $893,332 0.00% $0 100.00% $893,332 0.00% $0

Archibald between 
Chino & Schaefer 24 2,867 $518 $1,486,093 0.00% $0 100.00% $1,486,093 0.00% $0
Archibald between 
Schaefer & Edison 20 2,463 $432 $1,063,866 0.00% $0 100.00% $1,063,866 0.00% $0
Archibald between 
Edison & Eucalyptus 16 2,549 $346 $881,105 0.00% $0 100.00% $881,105 0.00% $0
Archibald between 
Eucalyptus & Merrill 12 2,687 $259 $696,590 0.00% $0 100.00% $696,590 0.00% $0
Haven between Chino 
Ave & Eucalyptus 16 7,905 $346 $2,731,839 0.00% $0 100.00% $2,731,839 0.00% $0
Haven between 
Eucalyptus & Merrill 8 2,644 $173 $456,959 0.00% $0 100.00% $456,959 0.00% $0

Mill Creek Ave between 
Chino Ave & Edison Ave 16 4,014 $346 $1,387,356 0.00% $0 100.00% $1,387,356 0.00% $0
Mill Creek Ave between 
Edison Ave & 
Eucalyptus 12 4,014 $259 $1,040,517 0.00% $0 100.00% $1,040,517 0.00% $0

Milliken between Chino 
Ave & Edison Ave 12 4,071 $259 $1,055,146 0.00% $0 100.00% $1,055,146 0.00% $0

Milliken between Edison 
Ave & Eucalyptus 8 2,638 $173 $455,863 0.00% $0 100.00% $455,863 0.00% $0
Subtotal 184,804 $55,465,538 0.00% $0 100.00% $55,465,538 0.00% $0

Total 265,843 $77,452,587 $0 $72,152,658 $5,299,930

930 
Zone  
NMC 

Facilitie
s 

Contin'd
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