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1.0 EXECUTIVE SUMMARY 

Kimley-Horn has prepared this Water Supply Assessment (WSA) for the proposed industrial development 

known as the Fontana Foothills Industrial Park Project (the “Project”). The water demands for the Project 

are included in this WSA. 

The current and future water supplies available to Fontana Water Company (FWC) to provide water 
service to the Project are groundwater-pumped from Chino Basin, Lytle Basin, Rialto Basin, and No-

Man’s Land Basin; surface water diversions from Lytle Creek, imported State Water Project water from 

Inland Empire Utilities Agency (IEUA) and San Bernardino Valley Municipal Water District (SBVMWD), 

and recycled water. 

Chino Basin has enhanced reliability during drought and is FWC’s most reliable source of water supply. 
The Chino Basin Watermaster and its technical staff ensure long-term reliability of water supplies from 

Chino Basin. The Watermaster, under the direct supervision of the San Bernardino County Superior 

Court, manages basin water supplies, arranges for local and supplemental groundwater recharge and 

implements and administers the Chino Basin physical solution as prescribed in the governing Superior 

Court groundwater pumping rights adjudication (the “Chino Basin Judgment”). 

The Chino Basin Watermaster’s groundwater management responsibilities are closely coordinated with 

IEUA water management goals and implementation of strategies. IEUA’s role as a regional water 

wholesaler includes delivery of supplemental, imported, untreated State Water Project water directly to 

water purveyors including FWC, delivery of water f rom Metropolitan Water District of Southern California 

(MWD) to the Chino Basin Watermaster for groundwater recharge, exchange, groundwater banking, and 

conjunctive use programs, as well as delivery of recycled water. IEUA has also analyzed future water 
demands and water supplies within its service area, which includes most of FWC’s service area, including 

the Project, and concluded that sufficient water supplies will be available for the next 20 years through 

2040, including during single and multiple dry years. 

This WSA analyzes and evaluates FWC’s historical water supplies, water rights, current Urban Water 

Management Plans (UWMPs) developed by FWC and IEUA, SBVMWD’s Optimum Basin Management 
Plan, and the historical and future availability of State Water Project (SWP) water. Based on that analysis 

and evaluation, this WSA shows clearly that FWC’s available water supplies will be sufficient to meet all 

of  the water demands of the entire Project for the next 20 years through 2040, including during single and 

multiple dry years. 
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2.0 INTRODUCTION 

 

P RO JECT DESCRIPTION 

The Fontana Foothills Industrial Project (“Project”) is a development plan for an approximately 33-acre 

site located on the northeast corner of Juniper Avenue and Jurupa Avenue in the City of Fontana (“City”). 

The project consists of two industrial buildings of approximately 432,568 square feet (Building 1”) and 

321,839 square feet (“Building 2”). A Tentative Parcel Map has been submitted by REDA Acquisitions, 
LLC, (“Client” or “Project Applicant”). 

Existing Land Use and General Plan Designation 

Parcel Existing Land Use 
General Plan 

Designation 
Site Area (Ac) 

255-101-11 Single Family Residential R-PC 4.77 

255-101-12 Single Family Residential R-PC 4.80 

255-101-14 Single Family Residential R-PC 4.80 

255-101-20 Single Family Residential R-PC 1.00 

255-101-21 Single Family Residential R-PC 3.75 

255-111-16 Single Family Residential R-PC 0.97 

255-111-17 Agricultural R-PC 0.85 

255-111-18 Single Family Residential R-PC 2.89 

255-111-19 Single Family Residential R-PC 2.87 

255-111-21 Agricultural R-PC 0.96 

255-111-22 Agricultural R-PC 1.20 

255-111-25 Single Family Residential WMXU-1 4.63 

Total   33.49 
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The Project site is in the southern portion of the City of Fontana, south of Interstate 10 (I-10) and 
approximately six miles east of Interstate 15 (I-15). The site is bounded to the north by Santa Ana Avenue 

and a Home Depot and US Postal Service development, to the east by Sierra Avenue and a plant 
nursery, to the south by Jurupa Avenue, and to the west by Juniper Avenue. 

  



 

Fontana Water │ Water Supply Assessment 
July 2020 │ Draft  

4 

 

FIGURE 1 

PROJECT LOCATION AND FONTANA WATER COMPANY SERVICE AREA 
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P U RPOSE A ND SCOPE OF ASSESSMENT  

The Project is located within FWC’s present CPUC certificated service area, as shown in Figure 1. FWC 

is ready, willing, and able to provide all necessary water utility service to meet all of the water supply 

needs of the entire Project. 

The purpose of this WSA is to evaluate and confirm FWC’s ability to provide all public utility water service 

to the Project. The reliability of future water supplies available to FWC is based on FWC’s longstanding 
water rights and access to local renewable groundwater and surface water supplies as listed in Table 1 

(Summary of FWC Water Rights), as well as on the Chino Basin Watermaster’s and IEUA’s water 

management goals and implementation strategies, such as the Optimum Basin Management Plan, 

supplemental imported water distribution programs, and the use of recycled water. This WSA evaluates 

all of  FWC’s available water supply sources and projected water demands for the entire Project area.  

Table 1. Summary of FWC Water Rights 

Sources of Supply Water Right Description 

Lytle Creek 

(Surface Water) 
Lytle Judgments, 
(1897 McKinley 

Decree and January 

28, 1924 Judgment) 

• Entitled to divert up to 3,480.78 miner’s 

inches (~50,400 AFY) from Lytle Creek 

Region, including up to 2,500 miner’s 
inches (~36,200 AFY) of combined 

surface and groundwater extractions to 

augment surface water diversions. 

• Entitled to divert groundwater f rom Lytle 

Basin up to 1,300 miner’s inches 
(~18,800 AFY). 

Lytle Basin 

Chino Basin 

Chino Basin 
Judgment, 

1978 

• Unrestricted pumping to provide water 

for beneficial use for FWC customers 

subject to existing appropriative rights, 

groundwater storage, leases, and 

replenishment through Watermaster. 

• Safe yield of Chino Basin = 135,000 AFY 

(subject to change). 

• 11.659 percent share of the “Operating 
Safe Yield.” 

Rialto Basin 

1961 Rialto Basin 

Decree and 2015 

Preliminary Injunction 

• Unrestricted pumping in most years 
pursuant to the 1961 Rialto Basin 

Decree. 

• Preliminary injunction limits current 
production to 2,520 AFY. 

No-Man’s Land 
Senior Appropriative 
Pumping Rights 

• No pumping restriction. 
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Water Supply Planning Provisions 

 

Population growth in the State of California (State) has resulted in additional water demand on water 

systems. State legislature has enacted laws to ensure that the increased demands are adequately 
addressed and that a firm source of water supply is available prior to approval of certain new 

developments. The regulations include California Water Code Division 6, Part 2.10, Sections 10910-

10915 (Water Supply Planning to Support Existing and Planned Future Use) (California Water Code) 

which is briefly described below. The provisions of the California Water Code seek to promote more 

collaborative planning between local water suppliers and cities and counties and require detailed 
information regarding water availability to be provided to city and county land use planners prior to 

approval of certain specified large land use development projects. 

This WSA was prepared pursuant to the requirements of the California Water Code for the approach, 

required information, and criteria confirming that FWC has sufficient water supplies to meet the projected 

demands of the Project, in addition to existing and planned future uses. The UWMP is a foundational 
document for compliance with the California Water Code. The provisions of the California Water Code 

repeatedly identify the UWMP as a planning document that can be used by a water supplier to meet the 

standards set forth in both statutes. California Environmental Quality Act (CEQA) guidelines section 

15083.5 contains similar provisions regarding consultation with water agencies for certain projects. FWC’s 

2015 UWMP (June 2016), Metropolitan Water District of Southern California’s (MWD’s) 2015 UWMP 

(June 2016), and IEUA’s 2015 UWMP Update (June 2016) were prepared pursuant to California Water 
Code Division 6, Part 2.55, Section 10608 (Sustainable Water Use and Demand  

Reduction) and California Water Code Division 6, Part 2.6, Sections 10608-10656 (Urban Water 

Management Planning) and the Water Conservation Act of 2009 (also known as SB X7-7), describe 

future water demands and future availability of the water supply sources used by FWC and other water 

agencies operating within IEUA’s service area. These UWMP documents were used to prepare this WSA. 

This WSA includes specific Project water demand estimates and available sources of water supply. FWC 

will separately notify the Project developer of the specific water supply distribution system and 

inf rastructure facilities required for FWC to provide water utility service to the Project. In addition to the 

annual Project water demand estimates shown in Section 4.0 of this WSA, FWC’s notice to the Project 

developer also will include a review of any peaking factors (maximum day demands and peak hour 
demands), fire flow demands, storage, booster pump, and pipeline infrastructure requirements for the 

proposed Project together with FWC’s estimate of the costs for all of the required facilities which the 

Project developer must deposit with FWC before those required facilities can be installed. 

FWC owns a blanket easement over one parcel (APN 255-101-20) within the Project site area for 

installation, operation, and maintenance of water facilities and related access to the Project site.  

California Water Code (Sections 10910-10915) 

Existing law requires every urban water supplier to identify, as part of its UWMP, the existing and planned 

sources of water available to the supplier. Existing law prohibits an urban water supplier that fails to 

prepare or submit its UWMP to the Department of Water Resources (DWR) from receiving financial or 

drought assistance from the state until the plan is submitted. 

The California Water Code requires an urban water supplier to include in its UWMP a description of all 
water supply projects and programs that may be undertaken to meet total projected water use over the 

next 20 years. The California Water Code requires a city or county that determines a project is subject to 
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CEQA to identify any public water system that may supply water for proposed developments and to 

request those public water systems to prepare a specific WSA. If the water demands for the proposed 

developments have been accounted for in a recently adopted UWMP, the water supplier may incorporate 
information contained in that plan to satisfy certain requirements of a WSA. The California Water Code 

requires the assessment to include, along with other information, an identification of existing water supply 

entitlements, water rights, or water service contracts relevant to the identified water supply for the 

proposed project and the quantities of water received in prior years pursuant to those entitlements, rights, 

and contracts. 

The California Water Code also requires the public water system, or the city or county, as applicable, to 

submit its plans for acquiring additional water supplies if that entity concludes that water supplies are, or 

will be, insufficient. 
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3.0 FWC’S HISTORICAL WATER SUPPLIES AND USES 

 

H I STORICAL  WATER SUPPLIES 

FWC is a public utility water company subject to the regulatory jurisdiction of the CPUC. FWC provides 

public utility water service in most of the City of Fontana and in portions of the cities of Rialto and Rancho 

Cucamonga, as well as adjoining unincorporated areas of San Bernardino County. FWC’s CPUC 

authorized certificated service area encompasses approximately 52 square miles bordered generally by 
the Riverside County line on the south, Etiwanda and Cherry Avenues on the west, Lytle Creek Wash and 

Linden Avenue on the east, and Highland and Summit Avenues on the north, as shown on Figure 1.  

FWC currently derives its water supply from 29 active groundwater production wells and a surface water 

treatment plant, the Sandhill Water Treatment Plant. The water supply is produced from groundwater 

wells in Chino Basin, Rialto Basin, Lytle Basin, and the No-Man’s Land Basin (an unnamed basin 
between Chino Basin and Rialto Basin), and surface water from Lytle Creek. FWC also receives 

untreated SWP water from IEUA and SBVMWD which is treated at FWC’s Sandhill Water Treatment 

Plant. The groundwater basins are shown on Figure 2. FWC receives well water, local surface water, 

imported water, or a combination of those sources at various points in its water distribution system. In 

addition, FWC has two emergency interconnections, with a total capacity of 2,500 gallons per minute 
(gpm), to receive water from Cucamonga Valley Water District (CVWD). Emergency interconnections are  

distribution system interconnections between water purveyors for use during critical situations where one 

system is temporarily unable to provide sufficient potable water to meet minimum health and/or fire 

protection needs. Emergency interconnections allow FWC to continue serving water during critical 

situations such as local water supply shortages as a result of earthquakes, fires, prolonged power 

outages, and droughts. 

Table 1 summarizes FWC’s water rights, most of which are held by Fontana Union Water Company 

(Fontana Union) and are subject to FWC’s irrevocable right to utilize, pursuant to court -approved 

agreements with CVWD and Fontana Union of which FWC is a principal shareholder. 

Historical annual water supplies utilized by FWC are summarized in Table 2. Annual water supplies from 

1999 to 2018 ranged from 34,895 acre-feet (AF) in 2016 to 49,879 AF in 2007, with an average annual 
production of 43,385 AFY. 
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FIGURE 2 

CHINO GROUNDWATER BASIN AND SURROUNDING BASINS 
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Table 2. Historical Annual Water Supply Production by FWC (AFY) 

Year 

Groundwater 

Imported 

Water 

Lytle 

Creek 

Recycled 

Water 
Total 

Lytle 
Basin 

Chino 
Basin 

Rialto 
Basin 

No-
Man's 

Land 

Subtotal 

1999 15,540 17,175 2,935 0 35,650 -- 5,734 -- 41,385 

2000 13,236 20,555 3,552 2,289 39,631 -- 4,155 -- 43,786 

2001 8,869 18,766 6,106 3,123 36,864 -- 6,235 -- 43,098 

2002 7,520 23,060 9,452 3,135 43,166 933 2,048 -- 46,147 

2003 6,029 22,110 9,321 3,783 41,243 2,040 3,502 -- 46,785 

2004 5,664 24,718 8,173 3,930 42,485 2,530 4,484 -- 49,498 

2005 11,424 18,499 7,252 3,550 40,726 520 6,352 -- 47,597 

2006 12,593 14,747 5,695 3,683 36,718 640 11,999 -- 49,356 

2007 15,021 19,622 7,325 3,930 45,899 0 3,980 -- 49,879 

2008 10,523 16,192 6,312 4,165 37,191 2,765 7,613 -- 47,569 

2009 7,789 14,490 8,480 4,293 35,051 3,923 5,390 -- 44,363 

2010 7,073 9,921 7,782 4,421 29,197 1,099 11,473 -- 41,769 

2011 9,573 2,509 6,386 3,392 21,860 977 18,576 -- 41,413 

2012 12,604 13,305 6,306 3,875 36,090 1,086 5,616 -- 42,791 

2013 8,025 11,604 7,358 4,119 31,105 9,898 3,301 -- 44,304 

2014 5,530 13,784 7,347 4,103 30,764 9,784 1,951 -- 42,498 

2015 3,768 14,504 2,728 4,523 25,523 7,657 1,784 -- 34,964 

2016 2,649 16,299 2,563 4,341 25,852 7,617 1,419 7 34,895 
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2017 4,111 10,640 2,378 4,533 21,662 11,824 3,867 128 37,481 

2018 5,148 10,796 2,679 4,069 22,692 12,961 2,298 163 38,113 

 

The following describes the FWC’s sources of water supplies and water rights in more detail. 

Chino Basin 

 
Chino Basin is FWC’s largest and most reliable groundwater source. During the last 20 years, FWC’s 

production from Chino Basin ranged from approximately 2,509 AFY in 2011 to 24,718 AFY in 2004, as 

shown in Table 2. In most years, Chino Basin accounted for a significant portion of FWC’s total water 

supply. 

Chino Basin, in San Bernardino County, is the largest groundwater basin in the Upper Santa Ana River 
Watershed. Chino Basin is bounded by the Rialto-Colton, Chino, San Jose, and Cucamonga faults, and 

by the Puente Hills and the San Gabriel Mountains. The total surface area of the basin is approximately 

154,000 acres (240 square miles). 

Chino Basin currently has over 5,000,000 AF of water in storage, with an additional unused storage 

capacity, based on historical water levels in the basin, of about 1,000,000 AF. Over the past 20 years, 
total groundwater production from Chino Basin has ranged from approximately 140,687 AFY to 188,910 

AFY. A majority of production is pumped for municipal and industrial purposes and the remaining 

production is pumped by agricultural producers. 

Chino Basin was adjudicated under the Chino Basin Judgment, entered on January 27, 1978 by the 

Superior Court for the County of San Bernardino. FWC is a party to the Chino Basin Judgment and is 
classified as an appropriator. The Chino Basin Judgment established an average Safe Yield in the Chino 

Basin of 135,000 AFY (July 1 to June 30). The Safe Yield is defined in the Chino Basin Judgment as “the 

long-term average annual quantity of ground water (excluding replenishment of stored water but including 

return f low to the Basin from use of replenishment or stored water) which can be produced from Chino 

Basin under conditions of a particular year without causing an undesirable result.” The 1978 Chino Basin 

Judgment’s allocation of the Safe Yield of Chino Basin includes three separate Pools: the “Overlying 
Agricultural Pool (82,800 AFY),” the “Overlying Non-Agricultural Pool (7,366 AFY),” and the “Appropriative 

Pool (45,834AFY).” FWC’s appropriative rights together with those of Fontana  

Union (of  which FWC is a principal shareholder) amount to approximately 11.659 percent share of the 

Safe Yield. Appendix B provides the historical Chino Basin production by Pool presented in the Central 

Basin Watermaster’s “Fiscal Year 2017-18 Annual Report.” 

Appropriators who are parties to the Chino Basin Judgment, such as FWC, are authorized to produce 

groundwater in excess of their rights. Appropriators pay assessments for such production to the Chino 

Basin Watermaster. The assessments are used to replenish the basin through imported surface water 

recharge. The Chino Basin Watermaster purchases water to replenish Chino Basin from the MWD 

through IEUA. Additional supplemental sources of replenishment water come from recycled water and 
f rom increased recharge of local storm water. 
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Reliability of water purchased from IEUA to replenish Chino Basin is discussed in Section 4. In addition, 

the Chino Basin Watermaster reallocates the unused portion of the Chino Basin safe yield from the 

Overlying Agricultural Pool to the Appropriative Pool members as a supplement to the Appropriative Pool 
share of  Operating Safe Yield rights in any year. These transfers are permanent if agricultural land has 

been converted to non-agricultural use, or temporary if agricultural pool extractions are less than their 

share of  the safe yield. From fiscal year 1998-99 to fiscal year 2017-18, the total portion of the annual 

Agricultural Pool available for reallocation to Appropriative Pool members has ranged from 38,399 AF to 

56,633 AF, with an annual average of approximately 48,251 AF. As agricultural production declines within 
Chino Basin, the reallocation of water to the Appropriative Pool will increase. 

Lytle Creek Region 

 

FWC produces water from the Lytle Creek Region that consists of surface water from Lytle Creek and 

groundwater from Lytle Basin. The Lytle Creek Watershed is approximately 46.4 square miles. The area 

of  Lytle Basin is approximately 22.3 square miles. Lytle Creek is located in the Lytle Creek Watershed 
which originates in the vicinity of Mount San Antonio in the San Bernardino National Forest and includes 

the Upper Santa Ana River Basin located in San Bernardino County. Lytle Creek includes the North Fork 

Lytle Creek, Middle Fork Lytle Creek, and South Fork Lytle Creek, each flowing eastward. Water from 

Lytle Creek is diverted by Southern California Edison to generate electricity from two hydroelectric  power 

plants in the Lytle Creek Region. Following the power generation, Lytle Creek water is diverted to FWC’s 

Af terbay where it is shared with other water purveyors pursuant to long standing agreements. FWC's 
share is diverted to FWC’s Sandhill Water Treatment Plant where it is treated for domestic water use 

within FWC’s distribution system. In addition to Lytle Creek surface flows, FWC obtains water from the 

Grapeland Tunnel, which is a groundwater infiltration system with extensive collector lines in Lytle Creek 

Canyon tributaries and a large line running below the streambed of Lytle Creek. Water from the 

Grapeland Tunnel historically flowed through a large transmission pipeline directly into FWC’s water 
system. Because water from the Grapeland Tunnel is under the influence of surface water, water from the 

Grapeland Tunnel is currently combined with the Lytle Creek stream flow in the Afterbay and then flows to 

the Sandhill Water Treatment Plant. 

The 1897 McKinley Decree, which specifies surface water allocations, and the January  28, 1924 

Judgment by the Superior Court for the County of San Bernardino, which confirms the McKinley Decree 
and specifies allowed groundwater diversions, allow Fontana Union Water Company and FWC to divert 

surface water and pump groundwater from the Lytle Creek Region up to a maximum of 3,480.78 miner’s 

inches, or 69.6 cubic feet per second (cfs) (approximately 50,400 AFY). The amount includes up to 2,500 

miner’s inches, (approximately 36,200 AFY) of allowable combined surface and groundwater extractions 

to augment deficiencies in surface water diversions. FWC is allowed to extract and divert a combined 
1,300 miner’s inches, or 26 cfs (approximately 18,800 AFY) of groundwater from the Lytle Creek Region. 

Lytle Basin is managed by the Lytle Creek Water Conservation Association which is made up of the  

successors to the parties of the 1897 McKinley Decree and the 1924 Judgment. FWC’s diversion and 

production of water from the Lytle Creek Region can vary due to fluctuations in rainfall, snowpack and 

runof f, especially during dry years. 

Rialto Basin 

 
Rialto Basin underlies a portion of the Upper Santa Ana Valley in southwestern San Bernardino County 

and northwestern Riverside County. Rialto Basin is about 10 miles long and varies in width from about 3.5 

miles in the northwestern part to about 1.5 miles in the southeastern part. Rialto Basin is bounded by the 
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San Gabriel Mountains on the northwest, the San Jacinto fault on the northeast, the Badlands on the 

southeast, and the Chino Basin and No-Man’s Land Basin on the southwest. 

Under the December 22, 1961 Rialto Basin Court Decree, FWC, by virtue of its shareholdings in Fontana 
Union, is entitled to produce water from Rialto Basin with no extraction limit in most years. Parties to the 

Rialto Basin Decree, including FWC, are authorized to pump from Rialto Basin without limitation, except 

pumping during certain months in some water years can be affected by groundwater elevations measured 

between March and May for three specific “index” wells (Duncan Well, Willow Street Well, and Boyd 

Well). In February 2015, a San Bernardino Superior Court judge granted a request for a preliminary 
injunction from the Cities of Colton and Rialto and West Valley Water District. The 2015 preliminary 

injunction allows FWC to pump up to 2,520 AFY from Rialto Basin. 

No-Man’s Land Basin 

 

FWC and Fontana Union hold senior appropriative pumping rights which entitle them to produce 

groundwater from No-Man’s Land Basin. This basin is located between Rialto and Chino Basins and is 
hydrogeologically separate from them. Water production from this basin is not a part of either the Chino 

Basin Judgment or the Rialto Basin Decree and is not subject to adjudicated production limitations or 

assessments. Groundwater pumping rights in No-Man’s Land Basin are governed by contractual 

arrangements approved by the U.S. Bankruptcy Court confirmed Plan of Reorganization for Fontana 

Union, which affects the Fontana Union, FWC, CVWD, City of Rialto, West Valley Water District and other 

parties. 

Inland Empire Utilities Agency 

 
IEUA, originally known as Chino Basin Municipal Water District, was formed by popular vote of its 

residents in June 1950, to become a member agency of MWD for the purpose of importing supplemental 

water to augment local stream and groundwater supplies. Since its formation in 1950, IEUA has 
significantly expanded its services. These include production of recycled water, wholesaling of untreated 

imported water and recycled water supplies, sewage treatment, co-composting of manure and municipal 

biosolids, desalinization of groundwater supplies and disposal of non-reclaimable industrial wastewater 

and brine. IEUA does not provide treated MWD water to retail water purveyors in its service area. 

FWC is located within IEUA’s service area. FWC has upgraded (including construction of conventional 

pretreatment facilities and capacity expansion) its existing surface water treatment plant (the Sandhill 
Water Treatment Plant) to treat SWP water from IEUA and SBVMWD, in addition to surface water from 

Lytle Creek. The Sandhill Water Treatment Plant upgrades increased the plant’s capacity from 17 million 

gallons per day (MGD) to 29 MGD. FWC has the facilities and capacity to receive up to 40 cfs of 

untreated imported SWP water from IEUA and 14 cfs of untreated imported SWP water from SBVMWD. 

IEUA’s water management goals and implementation strategies, such as its imported water distribution 
policy, groundwater banking, conjunctive use programs, and use of recycled water, enhances the  

reliability of water supplies utilized by FWC. The following discussion of water sources, future water 

demands, and future water supplies in IEUA’s service area illustrates that sufficient water is available for 

FWC and the other purveyors within IEUA’s service area in the future. 

IEUA wholesales untreated water and provides industrial/municipal wastewater collection and treatment 
services, and other related services for the western portion of San Bernardino County. IEUA’s service 

area is the southwestern section of San Bernardino County. The 242-square mile service area, which 
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encompasses Chino Groundwater Basin, consists of a relatively flat alluvial valley from east to west which 

slopes downward from north to south at a one to two percent grade. 

IEUA’s service area includes the cities of Fontana, Chino, Chino Hills, Montclair, Pomona, Ontario, 
Rancho Cucamonga and Upland. According to IEUA’s 2015 UWMP, approximately 856,200 people 

resided in IEUA’s service area as of 2015. IEUA’s service area, as shown in Figure 3, lies almost entirely 

within Chino Groundwater Basin. 

Water used in IEUA’s service area comes from both local and imported sources. Local sources include 

local groundwater, surface water and, most recently, recycled water. IEUA purchases untreated imported 
water f rom MWD for wholesale redistribution to local retail water purveyors within its service area, 

including FWC. The local retail water purveyors must first treat the imported MWD water before delivery 

to their potable water customers. 

According to IEUA’s 2015 UWMP, total local groundwater production by FWC and other local retail water 

agencies in IEUA’s service area was approximately 112,600 AF in fiscal year 2014-15, which includes 

production from Chino Basin as well as the other local groundwater sources shown in Figure 2.  

FWC and a number of other retail water agencies in IEUA’s service area that produce groundwater from 

Chino Basin also obtain a portion of their water from local surface sources. The principal sources of 

surface water include Lytle Creek, San Antonio Canyon, Cucamonga Canyon, Day Creek, Deer Creek, 

and several smaller surface streams. According to IEUA’s 2015 UWMP, annual production from all such 

local surface supplies was approximately 11,700 AF in fiscal year 2014-15. 

FWC has capacity to receive up to 40 cfs of MWD imported SWP water from IEUA for treatment at FWC’s 

existing Sandhill Water Treatment Plant. Historical MWD deliveries to IEUA’s service area are shown in 

Table 3. Full service imported water deliveries from MWD to IEUA have increased significantly in the past 

20 years f rom approximately 41,600 AF of water in fiscal year 1998-99 to a peak of approximately 81,616 

AF in f iscal year 2008-09. Additional imported water supplies from IEUA are used for groundwater 
replenishment, thereby augmenting the annual yield and production from Chino Basin. 
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FIGURE 3 

IEUA SERVICE AREA BOUNDARY, CHINO BASIN BOUNDARY 

FONTANA WATER COMPANY SERVICE AREA BOUNDARY, AND PROJECT AREA 
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Table 3. MWD Historical Water Purchases by IEUA (AFY) 

Fiscal Year Full Service Agricultural 

Interruptible/ 

Local Projects 
Storage Total 

1990-91 20,015.9 26.2 28,071.0 4,011.7 52,124.8 

1991-92 31,924.5 152.0 0.0 75,976.1 108,052.6 

1992-93 34,032.2 94.4 0.0 51,554.1 85,680.7 

1993-94 28,897.1   28,046.9 56,944.0 

1994-95 36,967.8 8.5  1,579.5 38,555.8 

1995-96 35,204.1 77.4  4,408.8 39,690.3 

1996-97 44,728.2 118.8  5,058.7 49,905.7 

1997-98 39,320.6 83.8  11,895.1 51,299.5 

1998-99 41,599.5 76.4 100.3 8,414.1 50,190.3 

1999-00 57,070.3 104.1 495.5 5,332.1 63,002.0 

2000-01 57,735.6 45.1 3,841.8 11,742.5 73,365.0 

2001-02 64,996.3 44.0 4,498.9 9,006.3 78,545.5 

2002-03 60,082.5 43.3 5,637.2 13,449.9 79,212.9 

2003-04 64,024.7 49.3 6,561.1 7,582.0 78,217.1 

2004-05 54,841.4 56.4 5,653.0 42,259.4 102,810.2 

2005-06 50,607.8 90.4 8,916.5 36,227.8 95,842.5 

2006-07 52,869.1 89.7 11,331.2 24,759.1 89,049.1 

2007-08 70,780.0 43.2 21,307.8 0.0 92,131.0 

2008-09 81,615.9 3.0 24,664.2 0.0 106,283.1 
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2009-10 65,539.6  20,245.1 0.0 85,784.7 

2010-11 51,134.4  20,646.1 9,650.6 81,431.1 

2011-12 52,059.6  20,212.9 24,407.8 96,680.3 

2012-13 59,050.9  25,435.0  84,485.9 

2013-14 67,833.1  26,800.8  94,633.9 

2014-15 58,907.7  23,734.6  82,642.3 

2015-16 31,713.8  22,933.2  54,647.0 

2016-17 47,848.4  25,390.7  73,239.1 

2017-18 68,157.7  13,009.9  81,167.6 

 

Water recycling involves treatment of wastewater to create a high quality, safe source of water for 

landscape irrigation, industrial uses, and groundwater recharge. A recycled water marketing program was 

initiated by IEUA in 1999. Recycled water is a critical component of the Optimum Basin Management 
Plan developed by the Chino Basin Watermaster in 2000 to address water supply and quality issues in 

Chino Basin. Recycled water has become an increasingly important source of renewable local water 

supply for the region. FWC has already taken steps in constructing a recycled water system and is 

preparing to provide recycled water, once it is available, to customers in its service area who are able to 

use recycled water. Based on the IEUA’s “2017/18 Recycled Water Annual Report,” recycled water 
supplies from IEUA’s facilities totaled approximately 53,225 AF in f iscal year 2017-18. The total recycled 

water demands in IEUA’s service area in f iscal year 2017-18 were 34,642 AF, or approximately 65 

percent of the available recycled water supply. The recycled water supply and demand from IEUA’s 

facilities is expected to increase to 82,900 AF and 68,000 AF, respectively, by fiscal year 2039-40 (IEUA 

2015 UWMP, Tables 2-8 and 3-3). Remaining future projected recycled water supplies will be used for 
groundwater recharge purposes and to meet Santa Ana River obligations. 

The population within IEUA’s service area is projected by the local retail water agencies (including FWC) 

to collectively increase from approximately 896,500 in 2020 to 1,125,200 people by the year 2040 (Table 

4). This represents an increase of approximately 228,700 people over a 20-year period, an average 

annual growth rate of approximately 1.3 percent. 

Table 4. Projected Population in IEUA’s Service Area 

Year 2020 2025 2030 2035 2040 

Population 896,533 955,569 1,009,349 1,067,946 1,125,203 
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As a result of this projected regional population growth, water demand in IEUA’s service area is expected 

to increase by approximately 32 percent over the 20-year period from 2020 to 2040. Table 5 presents the 

projected water demands for IEUA’s service area. According to IEUA’s 2015 UWMP, total annual water 
use is expected to increase from approximately 210,600 AF in fiscal year 2019-20 to approximately 

278,000 AF in f iscal year 2039-40. 

Table 5. Projected Water Demands in IEUA’s Service Area (AFY) 

Demand 2020 2025 2030 2035 2040 

Residential, Commercial, 

Industrial, and Agricultural 
165,854 176,389 188,705 196,831 210,048 

Recycled Water (Direct Reuse) 44,734 49,534 54,027 57,890 67,969 

Total Demand 210,588 225,923 242,732 254,721 278,017 

 

Table 6. IEUA Future Water Demand/Supply Balance in Normal Years (AFY) 

Balance 2020 2025 2030 2035 2040 

Water 

Supply 

Groundwater 137,497 137,497 137,497 137,497 137,497 

Surface Water 11,651 11,651 11,651 11,651 11,651 

Recycled Water 41,836 47,657 47,657 47,657 47,657 

Imported Water 69,752 69,752 69,752 69,752 69,752 

Water Use Ef ficiency 9,788 11,984 17,257 22,570 27,802 

Supplemental Supply 

Opportunities 
0 0 0 0 283 

Total Supply 270,524 278,541 283,814 289,127 294,642 

Total Demand 210,588 225,923 242,732 254,721 278,017 

Surplus 59,936 52,618 41,082 34,406 16,622 

 

According to IEUA’s 2015 UWMP, total production from Chino Basin and adjacent groundwater basins is 

projected at 137,500 AFY through fiscal year 2039-40 for normal years, although Chino Basin could 
accommodate much greater water production rates if necessary. 
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According to IEUA’s 2015 UWMP, IEUA conservatively projected total production from surface water 

supplies within its service area at approximately 11,700 AFY through f iscal year 2039-40 for normal 

years. Surface water f lows are substantially greater in wet years and less during dry years. 

According to IEUA’s 2015 UWMP, the direct use of recycled water within IEUA’s service area in fiscal 

year 2014-15 was approximately 33,400 AF. Recycled water use during normal years is expected to 

increase to approximately 68,000 AFY by fiscal year 2039-40. As part of an existing agreement with 

IEUA, the City of Fontana is entitled to approximately 12,000 AFY of tertiary treated recycled water. FWC 

has undertaken a project with the City of Fontana for the direct use of recycled water in the southern 
portion of FWC’s service area known as the 1158 Zone. This project will provide up to approximately 

2,000 AFY of recycled water within the City of Fontana to schools, parks, and commercial customers as 

part of a multi-phased program. Additional discussion regarding recycled water is provided in Section 5.0.  

The demand for untreated imported Colorado River and SWP water for Chino Basin in normal years is 

projected to be 69,800 AFY through fiscal year 2039-40. 

FWC supports and works closely with IEUA to implement a mix of water management strategies to meet 
the region’s long-term needs. IEUA’s water management goals are the following: 

• Implement an effective conservation program that will maximize efficient water use and reuse in 

IEUA’s service area; 

• Continue development of a groundwater recovery program; 

• Increase the safe storage capacity of Chino Basin to 150,000 AFY and implement a conjunctive 

use/groundwater management program that provides dry year water supplies for the service area 

(the increased safe storage capacity potential is 500,000 AFY). In 2008, IEUA completed a CEQA 

document for the proposed expansion of the program; 

• Achieve maximum use of all available storm water; 

• Achieve maximum reuse of all available recycled water; and 

• Minimize dependence on imported water supplies. 

The water demands and supplies for IEUA’s service area were analyzed by IEUA to assess the region’s 

ability to meet demands given a repeat of California’s severe drought from 2011 to 2014. Tables 7 and 8 

present the supply-demand balance for single and multiple year drought scenarios for fiscal years 2019-

20 and 2039-40. With the implementation of the local programs outlined above, the region is expected to 

meet 100 percent of its dry year demand. 

Table 7. IEUA’s 2020 Water Supply and Demand in Normal, Single Dry, and Multiple Dry Years (AFY) 

Demand and Supply Normal Year Single Dry Year 

Multiple Dry Years 

Dry Year 1 Dry Year 2 Dry Year 3 

Total Water Supply 270,524 270,524 270,524 270,524 270,524 

Total Demand 210,588 213,213 214,786 214,786 214,786 

Surplus 59,936 57,311 55,738 55,738 55,738 
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Table 8. IEUA’s 2040 Water Supply and Demand in Normal, Single Dry, and Multiple Dry Years (AFY) 

Demand and Supply Normal Year Single Dry Year 

Multiple Dry Years 

Dry Year 1 Dry Year 2 Dry Year 3 

Total Water Supply 294,642 294,642 294,642 294,642 294,642 

Total Demand 278,017 288,415 294,642 294,642 294,642 

Surplus 16,622 6,228 0 0 0 

 

San Bernardino Valley Municipal Water District 

 
SBVMWD was formed in 1954. It is an independent SWP contractor and is not a member agency of  

MWD. Services include providing wholesale distribution of untreated imported SWP water, and 

wastewater, stormwater disposal, recreation, and fire protection services. 

SBVMWD, which covers approximately 325 square miles in southwestern San Bernardino County, serves 
a population of approximately 600,000. SBVMWD’s service area includes the eastern two-thirds of the 

San Bernardino Valley, the Crafton Hills, and a portion of the Yucaipa Valley, and includes the cities and 

communities of San Bernardino, Colton, Fontana, Loma Linda, Redlands, Rialto, Bloomington, Highland, 

Grand Terrace, and Yucaipa. 

Groundwater from Colton, Rialto, Bunker Hill, Yucaipa, and San Timoteo Basins is the principal local 

source of supply in SBVMWD’s service area. Other sources of water supply include surface water from 
Lytle Creek, Santa Ana River, and Mill Creek as well as imported SWP water. 

SBVMWD’s contract entitlement for SWP water was 1,677 AF in 1972, the initial year of deliveries, and 

increased to a maximum entitlement of 102,600 AF in 1991. The entitlement is the fifth largest of all SWP 

contractors. 

FWC has the ability to purchase and use untreated imported water from SBVMWD. A portion of FWC’s 
service area is within SBVMWD’s service area. FWC did not receive any SWP water from SBVMWD from 

2012 to 2018. FWC projects receiving up to 2,000 AFY of imported untreated SWP water from SBVMWD.  

FWC has upgraded its existing Sandhill Water Treatment Plant to treat approximately 29 MGD of Lytle 

Creek surface water and SWP water. The Sandhill Water Treatment Plant will treat the imported 

untreated SWP water from SBVMWD in addition to treating available Lytle Creek surface water and SWP 
water f rom IEUA. FWC expects to receive greater quantities of SWP water from SBVMWD as population 

growth and development increase in the SBVMWD portion of FWC’s service area. 
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4.0 FWC’S FUTURE WATER DEMANDS WITH THE PROJECT 

FWC’s 2015 UWMP was completed and adopted in June 2016 and includes water demand projections 

for FWC’s service area over the next 20 years (through 2040). 

Water demands projected in FWC’s 2015 UWMP were calculated based on the urban per capita water 

use target developed per the Water Conservation Bill of 2009 (SB X7-7) and population projections within 
FWC’s service area. Methodologies for calculating urban per capita water use were published by DWR in 

its October 2010 guidance document. The methodology applied to FWC included an urban per capita 

water use reduction of 20 percent by 2020. DWR’s guidance document was used by FWC to calculate 

urban per capita water use targets of 198 gallons per capita day, by 2015, and 176 gallons per capita 

day, by 2020. 

Projected water demands for the proposed Project include industrial and landscape irrigation demands. 

Based on the Project Tentative Map, the proposed Project is estimated to include approximately 754,407 

sf  of industrial building space with parking and pavement on a Project site of approximately 33 acres. The 

total Project water demand was estimated by multiplying the planned Project site area by a water use rate 

of  2,200 gallons per day (gpd) per acre derived from recorded water use data in industrial areas within 
FWC’s service area.  The estimated water demand for the commercial and industrial area of the 

Project is approximately 43 AFY (or 754,407 sf x (1 acre / 43,560 sf) x 2,200 gpd per acre x (0.00112 

AFY / 1 gpd)). 

The Project landscape irrigation demand was estimated using a water budget calculator from DWR. The 

water budget calculator estimates the water use of landscaped area based on the following:  

• Reference Evapotranspiration (ETo) 

- ETo refers to the total water lost through evaporation in the soil and transpiration of plants  

- The average ETo in the vicinity of the Project site averaged 60.77 inches per year 

 

• Plant Factor (PF) 

- PF is a factor (generally from 0 to 1) for each type of irrigated plant and is based on the water 

requirements for the plant. 

- Plants with a lower PF (0 to 0.3) require less water than plants with a higher PF (0.7 to 1.0).  

The PF for turf is approximately 0.7. PF for medium water use trees, shrubs and groundcover is 

approximately 0.5. PF of 0.6 has been estimated for the Project which is based on different 

landscaped areas consisting of turf, trees, shrubs and groundcover. 

 

• Irrigated Area (IA) 

- Based on the Project Tentative Map, the irrigated area is approximately 132,592 square feet. 

 

• Irrigation Efficiency (IE) 

- The IE is a factor (generally from 0 to 1) which represents irrigation efficiency. 

- Irrigation systems which are well designed and operated can have an efficiency range of 0.8 to 

0.9. Irrigation systems which are poorly designed and operated may have efficiencies less than 

0.5. An irrigation efficiency of 0.7 (representing rotor and standard drip irrigation) has been 

estimated for the Project. 
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The estimated irrigation water demand at each potential site is then calculated based on the following 

formula: 

Irrigation Water Demand = (ETo) x (0.62) x ([PF x IA] / IE) 

  
It should be noted 0.62 represents a factor used to convert units from “inches per year” to “gallons per 

square foot per year.” The potential irrigation water demand is in units of “gallons per year.” Based on the 

formula, the estimated irrigation water demand for the Project is approximately 4,282,047 gallons 

per year (or 60.77 inches x 0.62 x ([0.6 x 132,592 square feet] / 0.7)) or 13 AFY (or 4,282,047 gallons 
per year x (1 acre-foot / 325,851 gallons)). 

The total estimated water demand for the Project, which includes industrial water demands (43 

AFY) and landscape irrigation (13 AFY), is approximately 56 AFY. 

It should be noted, the projected water demands for the currently proposed “Southwest Fontana Logistics 

Center Project” (SFLCP) (a separate project located within FWC’s service area) were also not included in 
the overall water demands identified in FWC’s 2015 UWMP. As a result, the projected water demands 

f rom the separate SFLCP are also incorporated in FWC’s overall water demands for the purposes of this 

Fontana Foothills Industrial Project WSA. The overall projected water demands for FWC, which include 

water demand projections from FWC’s 2015 UWMP, the proposed Project, the proposed SFLCP are 

provided in Table 9. 

 

Table 9. Project Water Demand Estimates (AFY) 

Demand 2020 2025 2030 2035 2040 

FWC Projected 

Water Demands 
40,140 47,536 50,733 53,711 56,562 

Additional Project 

Demands 

(Project) 

56 56 56 56 56 

Additional Project 
Demands (SFLCP) 

104 104 104 104 104 

Total FWC 

Projected Water 

Demands 

40,300 47,696 50,893 53,871 56,722 
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5.0 FWC’S FUTURE WATER SUPPLIES 

FWC’s principal future water supplies available and documented in its 2015 UWMP are groundwater 

pumped from Chino Basin, Lytle Basin, Rialto Basin, and No-Man’s Land Basin, surface water from Lytle 

Creek, recycled water, and imported water from SBVMWD and IEUA. The following describes  the 

potential yield from these sources. 

LYTLE CREEK 

FWC is entitled to divert up to 3,480.78 miner’s inches (approximately 50,400 AFY) from the Lytle Creek 

Region, including up to 2,500 miner’s inches (approximately 36,200 AFY) of combined surface and 

groundwater extractions to augment surface water diversions. Annual Lytle Creek flows from 1999 to 

2018 based on United States Geological Survey (USGS) data are shown in Figure 4. USGS data from a 
Lytle Creek gaging station in the vicinity and upstream of FWC’s diversion and intake facilities was used 

to determine the annual Lytle Creek flows. Based on USGS data, recent drought periods occurred from 

1999 to 2004, 2007 to 2009, and 2012 to 2018. Pursuant to FWC’s 2015 UWMP, and based on historical 

diversions during normal rainfall years, FWC’s projected water supplies from Lytle Creek during normal 

rainfall years are estimated at approximately 5,700 AFY over the next 20 years. FWC’s 2015 UWMP 
estimates that Lytle Creek projected surface water supplies could be reduced by 70 percent (to 1,710 

AFY) in single dry or multiple dry years. 

FIGURE 4 HISTORICAL LYTLE CREEK FLOWS (1999 – 2018) 
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L Y T LE BASIN 

FWC can pump and divert more than 18,800 AFY of groundwater from Lytle Basin. Lytle Basin is subject 

to changes in groundwater elevation depending on rainfall, snowpack, and stormwater runoff. This was 

demonstrated after the significant rainfall received during 1993 and 2010. In the months following a series 

of  storms during those very wet years, basin static water levels increased as much as 200 feet in three 

months. However, basin static water levels could likewise decrease and thus affect groundwater 
production during sustained dry years. Pursuant to FWC’s 2015 UWMP, and based on historical 

production during normal rainfall years, FWC’s projected water supplies from Lytle Basin during normal 

rainfall years are estimated at 9,400 AFY over the next 20 years. FWC’s 2015 UWMP estimates that Lytle 

Basin projected groundwater supplies could be reduced by 20 percent (to 7,520 AFY) in multiple dry 

years. 

C H INO B ASIN 

FWC’s average annual production from Chino Basin from 1999 to 2018 was approximately 15,665 AFY. 

During the most recent five years, FWC’s annual production ranged from approximately 10,640 AFY to 

16,299 AFY. According to IEUA’s 2015 UWMP, total groundwater production in IEUA’s service area in a 
normal year is estimated to be 137,500 AFY through fiscal year 2039-40 (see Table 6). The Chino Basin 

Judgment authorizes FWC to produce all the water it requires from Chino Basin for beneficial use by 

FWC’s customers, subject to replenishment requirements, and more than ample water is present in Chino 

Basin to allow FWC to do so. FWC will construct additional wells and associated infrastructure in Chino 

Basin to match additional water supply with additional water demands from growth in the number of 
customers. Because of groundwater contamination in Chino Basin from nitrate and perchlorate, 

production of groundwater from affected wells may be interrupted until wellhead treatment is installed. 

FWC has the necessary technical and financial resources available to allow FWC to quickly respond to 

any such water quality incidents to assure continuity and reliability of water service. FWC’s Wells F17B, 

F17C, F21B, and F23A, which pump from Chino Basin, currently have perchlorate treatment equipment, 

which removes perchlorate from these sources. FWC plans to utilize best available treatment 
technologies to install additional treatment and drill replacement wells as needed to meet its water supply 

needs. 

R I AL TO BASIN  

FWC and other pumpers subject to the 1961 Rialto Basin Decree are authorized to pump from Rialto 

Basin without limitation, although extractions for any given year may be curtailed depending on 

groundwater elevations in three key wells during March, April, and May of each year. However, in order to 

maintain water levels in Rialto Basin, a preliminary injunction was issued in February 2015, which limits 

FWC’s groundwater production from Rialto Basin to 2,520 AFY. FWC’s historical total groundwater 
production from Rialto Basin is shown in Table 10. 
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Table 10. Historical Annual Production From the Rialto Basin (AFY) 

Year 
Production by 

FWC 

1999 2,935 

2000 3,552 

2001 6,106 

2002 9,452 

2003 9,321 

2004 8,173 

2005 7,252 

2006 5,695 

2007 7,325 

2008 6,312 

2009 8,480 

2010 7,782 

2011 6,386 

2012 6,306 

2013 7,358 

2014 7,347 

2015 2,728 

2016 2,563 

2017 2,378 

2018 2,679 
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N O -MAN’S L AND B ASIN  

FWC and Fontana Union hold senior appropriative pumping rights to produce groundwater f rom No -

Man’s Land Basin. The United States Bankruptcy Court confirmed Plan of Reorganization for Fontana 

Union allocated groundwater production from this basin and water production restrictions are not 

applicable. FWC’s groundwater production from No-Man’s Land Basin from 2009 to 2018 has averaged 

approximately 4,167 AFY. FWC’s annual production of approximately 4,000 AFY is estimated to be 
available from 2020 to 2040. 

R E CYCLED WATER 

Achieving maximum use of all available recycled water is one of FWC’s and IEUA’s water management 

goals. Recycled water is used for groundwater recharge and storage as well as direct use by customers 
who are equipped and able to use recycled water. As shown in Table 2, FWC began using recycled water 

supplies within its service area in 2016 (with a recycled water demand of 163 AF in 2018). FWC strongly 

supports the use of recycled water and will provide recycled water to its customers who are able to use it 

when it is made available. FWC has undertaken a project with the City of Fontana for the direct use of 

recycled water in the southern portion of FWC’s service area known as the 1158 Zone. This project will 
provide up to approximately 2,000 AFY of recycled water within the City of Fontana to schools, parks, and 

commercial customers as part of a multi-phased program. As part of an existing agreement with IEUA, 

the City of Fontana is entitled to approximately 12,000 AFY of tertiary treated recycled water. FWC has 

designed and is constructing recycled water distribution system facilities in the 1158 Zone to meet those 

needs. Recycled water will be provided by IEUA’s Regional Water Recycling Plant 4. In addition, facilities 
also will be required to distribute recycled water f rom IEUA to FWC’s customers beyond the 1158 Zone. 

Those additional facilities will include pipelines, booster stations and reservoirs. In 2015, FWC entered 

into separate agreements with IEUA, the California Speedway Corporation (Speedway), and California 

Steel Industries (CSI) in which FWC will deliver recycled water supplies from IEUA to the Speedway and 

CSI. FWC will deliver up to 450 AFY of recycled water to the Speedway and up to 550 AFY of recycled 

water to CSI over an initial term of 60 years. In addition, IEUA will construct the recycled water 
transmission and distribution facilities to Speedway and CSI. 

IEUA’s “Recycled Water Three Year Business Plan,” dated November 28, 2007, and “Draft Three Year 

Business Plan Update Fiscal Year 2010-11,” dated September 28, 2010, projected the total additional 

recycled water use (for direct use and groundwater recharge) within IEUA’s service area at approximately 

50,000 AFY. IEUA projected supplying approximately 6,656 AFY of recycled water for distribution within 
the City of Fontana. IEUA identified potential recycled water users including schools, parks, and 

commercial customers, for irrigation and other uses. Pursuant to FWC’s 2015 UWMP (and  similarly in 

IEUA’s 2015 UWMP), FWC is projected to use approximately 1,000 AFY of recycled water within its 

service area by 2020, with a gradual increase to approximately 3,000 AFY of recycled water by 2040.  

FWC’s increased future use of recycled water for landscape and agricultural irrigation (including potential 
landscaping for proposed developments such as the Project), construction, industrial cooling, and 

groundwater recharge use, will offset the need for potable water use within FWC’s service area.  In the 

future, the Project could be connected to IEUA’s regional recycled water line if there are sufficient 

recycled water demands in the area. 

I M PORTED W ATER SUPPLIES  

As noted, FWC can purchase untreated imported SWP water f rom SBVMWD and untreated imported 

water supplies from MWD (including Colorado River water, SWP water, water storage, and water 

transfers) through IEUA. According to FWC’s 2015 UWMP, FWC conservatively estimates it will receive 
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up to 12,000 AFY of SWP water from IEUA and up to 2,000 AFY of SWP water from SBVMWD over the 

next 20 years. FWC has the capacity to purchase additional imported SWP water from IEUA and 

SBVMWD if needed to meet current and future water demands reported in the FWC’s 2015 UWMP. 

C O LORADO  RIVER W ATER  

In addition to obtaining water from the SWP, MWD obtains water from the Colorado River. MWD owns 

and operates the Colorado River Aqueduct which conveys water from Lake Havasu on the Colorado 
River to water transmission pipelines and to Lake Matthews for storage. MWD’s Colorado River water 

right includes a fourth and fifth priority under the 1931 Seven Party Agreement relating to California's 

share in the Colorado River water supply. In 1964 a United States Supreme Court decree (Arizona v. 

California) limited California to 4.4 million AF per year from the Colorado River plus any available surplus 

water. An amount of 550,000 AF was allotted to California under the fourth priority right and an amount of 

662,000 AF was allotted to California under the fifth priority right. MWD can receive water under the fifth 
priority right when the United States Secretary of the Interior determines that there is a surplus of water or 

if  Arizona or Nevada does not use all of their allocated water. 

Under a 2007 agreement reached by the seven States of the Colorado River Basin, if Lake Mead’s level 

drops to 1,075 feet, an official shortage would be declared. That declaration would trigger cuts in water 

deliveries to Arizona and Nevada. During 2019, the seven States of the Colorado River Basin developed 
two drought contingency plans: the Upper Basin Drought Contingency Plan (Upper Basin DCP) and the 

Lower Basin Drought Contingency Plan (Lower Basin DCP). The Upper Basin DCP is designed to: a) 

protect critical elevations at Lake Powell and help assure continued compliance with the 1922 Colorado 

River Compact, and b) authorize storage of conserved water in the Upper Basin that could help establish 

the foundation for a Demand Management Program that may be developed in the future. The Lower 
Basin DCP is designed to: a) require Arizona, California and Nevada to contribute additional water to 

Lake Mead storage at predetermined elevations, and b) create additional flexibility to incentivize 

additional voluntary conservation of water to be stored in Lake Mead. Under the Lower Basin DCP, the 

state of California is required to make the following annual DCP contribution based on projected January 

1st Lake Mead elevations: 

• Elevation above 1,040 feet and at or below 1,045 feet – 200,000 AF 

• Elevation above 1,035 feet and at or below 1,040 feet – 250,000 AF 

• Elevation above 1,030 feet and at or below 1,035 feet – 300,000 AF 

• Elevation at or below 1,030 feet – 350,000 AF 

S T A TE WATER PROJECT 

The SWP is a water storage and delivery system maintained and operated by DWR. MWD holds a long-

term contract with DWR for SWP water. MWD currently has a contractual ‘Table A’ amount of 1,911,500 
AFY of SWP water (‘Table A’ represents the proportion of available SWP water allocated and delivered to 

each SWP contractor). The delivery reliability of SWP water is discussed below. 

The San Francisco Bay-Sacramento River Delta area (Bay-Delta) is a part of the SWP water delivery 

system. The reliability of the Bay-Delta to deliver water may be impacted by potential risks associated 

with endangered species, earthquakes, levee failure, and climate change. To mitigate these potential 
risks, State and Federal resources and environmental protection agencies and a broad range of 

stakeholders are involved in a multiyear planning process referred to as the CALFED process to develop 

programs to greatly improve the capacity and reliability of the SWP and the environmental conditions of 

the Bay-Delta. The Bay-Delta cooperating agencies approved a Record of Decision in August 2000 for a 
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Programmatic Environmental Impact Report/Impact Statement (EIR/EIS) for a multi-year improvement 

program. The improvement program includes projects related to DWR’s SWP conveyance capacity, water 

quality, and operation of the SWP. Those programs are undergoing thorough environmental review and 
public input is required. 

The Bay Delta Conservation Plan (BDCP) grew out of the CALFED Bay-Delta Plan’s Ecosystem 

Restoration Program Conservation Strategy. A draft BDCP was prepared through a collaboration of State, 

Federal, and local water agencies, State and Federal fish agencies, and a broad range of stakeholders. 

The BDCP identifies conservation strategies, water flow, and habitat restoration actions in California’s 
Sacramento-San Joaquin Delta. The goal of the BDCP is to provide for both species/habitat protection 

and improved reliability of water supplies. During the extensive environmental review period for the 

BDCP, State and Federal agencies proposed that the California WaterFix Project replace the proposed 

BDCP as the State’s proposed project. The California WaterFix Project consists of new water conveyance 

facilities with three new diversion points in the north Delta, Delta tunnel conveyance and ancillary 

facilities, operational elements, and habitat restoration and other environmental commitments. The 
California WaterFix Project was evaluated in a partially Recirculated Draft BDCP, EIR/EIS published on 

July 10, 2015. In December 2016, the Final EIR/EIS was made available to the public. This Final EIR/EIS 

has been certified as complying with CEQA as required under Section 15090, subd. (a)(1) of the CEQA 

Guidelines. The Final EIR/EIS describes the alternatives, discusses potential environmental impacts, and 

identifies mitigation measures that would help avoid or minimize impacts. It also provides responses to all 
substantive comments received on the 2013 Draft EIR/EIS and 2015 partially Recirculated Draft 

EIR/Supplemental Draft EIS. The BDCP is intended to meet the standards of the Sacramento-San 

Joaquin Delta Reform Act of 2009, described in the paragraph below. On July 21, 2017, DWR certified 

the Final EIR, adopted the CEQA Findings and a Statement of Overriding Considerations, adopted the 

Mitigation Monitoring and Reporting Program, approved the California WaterFix, and filed the Notice of 
Determination (NOD) with the Governor's Office of Planning and Research for the California WaterFix 

project, which includes the three new diversion points in the north Delta, Delta tunnel conveyance and 

ancillary facilities, operational elements, habitat restoration and other environmental commitments. The 

Record of Decision (ROD) for the California WaterFix project has not yet been issued by the U.S. Bureau 

of  Reclamation. Because no ROD has been issued, and the U.S. Bureau of Reclamation (Reclamation) 

has yet to issue its decision on selecting an alternative, Reclamation will continue to consider the effects 
of  all alternatives as compared to one another. On July 17, 2018, DWR issued for public review under 

CEQA a California WaterFix Draft Supplemental EIR/EIS that evaluated proposed changes to 

conveyance facilities previously evaluated in the December 2016 Final EIR/EIS. Reclamation is now 

issuing the California WaterFix Draft Supplemental EIR/EIS, including alternatives comparison, in 

compliance with the National Environmental Policy Act (NEPA) and the Council on Environmental Quality 
NEPA regulations. Public review of Reclamation’s California WaterFix Draft Supplemental EIR/EIS began 

on September 21, 2018 and closed on November 5, 2018. DWR and the 29 State Water Contractors 

(also known as the Public Water Agencies (PWAs)) agreed to enter into the process for amending the 

SWP Water Supply Contracts (Contracts) to confirm and supplement certain provisions for several water 

management actions including to provide flexibility in water transfers of SWP water among other PWAs; 
clarify terms of water exchanges of SWP water among PWAs; and address cost allocation for California 

WaterFix among PWAs. On October 26, 2018, DWR released a Draft SWP Water Supply Contract 

Amendments for Water Management and California WaterFix EIR for a 45-day public comment period 

ending December 10, 2018. In response to the catastrophic events caused by the Camp Fire, the 

comment period was extended by 30 days to January 9, 2019. DWR will prepare written responses to all 

oral and written comments received and will prepare a Final SWP Water Supply Contract Amendments 
for Water Management and California WaterFix EIR. The contract amendments will not be finalized and 

signed until the CEQA compliance process is complete. 
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The State of California enacted comprehensive legislation, including the Sacramento-San Joaquin Delta 

Reform Act of 2009 (California Water Code Division 35) which provided for an independent state agency, 

the Delta Stewardship Council. Pursuant to that act, the Delta Stewardship Council developed a 
comprehensive management plan that provides more reliable water supply for California and protects and 

enhances the Delta ecosystem (through development and implementation of a Delta Plan). The Delta 

Stewardship Council adopted a final Delta Plan in May 2013 which is the comprehensive long-term 

management plan for the Delta to improve statewide water supply reliability and to protect the Delta. 

Subsequently its 14 regulatory policies were approved by the Office of Administrative Law and became 
ef fective with legally enforceable regulations on September 1, 2013. The Delta Stewardship Council also 

adopted a Programmatic Environmental impact Report (PEIR) on the Delta Plan in May 2013. The PEIR 

evaluates the potential impact of the Delta Plan and identifies mitigation measures. The Delta Plan was 

amended on February 2016, September 2016, and again in April 2018 to include ref ined performance 

measures; an exemption for single-year water transfers to be considered as covered actions; 

recommendations for conveyance, storage and operations; and policy for setting priorities for State 
investments in Delta levees. 

In June 2013, a lawsuit was f iled by the State Water Contractors and others seeking to overturn the Delta 

Stewardship Council’s adoption of the Delta Plan, promulgation of related regulations, and certification of 

the above referenced PEIR. The litigation brought by the State Water Contractors and others claims that 

the Delta Stewardship Council exceeded its authority under the Sacramento-San Joaquin Delta Reform 
Act of 2009 and failed to analyze impacts under CEQA, particularly foreseeable impacts of the Delta Plan 

on water supplies around the state. In May 2016, the Superior Court upheld the Delta Stewardship 

Council on the vast majority of issues, including that the Council used best available science in 

developing the Delta Plan. The Court also ruled that the Delta Plan’s regulations promote improved water 

quality, its flow recommendations promote conditions for species recovery, it promotes risk reduction 
strategies, and its conservation measures promote reduced reliance on the Delta. The Court, however, 

invalidated the entire Delta Plan because of what it identified as inadequacies in the following areas: 

- A lack of enforceable, quantifiable targets for achieving reduced Delta reliance, reduced harm from 

invasive species, restoring more natural flows and increased water supply reliability, and 

- Inadequate “promotion” of conveyance options to improve the way water projects move water across the 

Delta. 

In November and December 2016, the Delta Stewardship Council and other parties have appealed the 

Court’s ruling, which means the invalidation of the Delta Plan has been stayed (placed on hold) pending 

further action by the Appellate Court until specified revisions are completed. The Delta Plan remains in 

force and project proponents with covered actions remain legally required to file consistency certifications 

with the Delta Stewardship Council. 

Governor Jerry Brown announced the creation of the California EcoRestore program in April 2015, 

committing to restore more than 30,000 acres of Delta habitat, which will be implemented on an 

accelerated timeline independent of the proposed water conveyance facilities. This comprehensive suite 

of  habitat restoration actions under the California EcoRestore program includes specific targets for 

f loodplain, tidal and sub-tidal, managed wetlands, and fish passage improvements to benefit native fish 
species and a commitment to adaptive management. 

DWR’s “State Water Project Final Delivery Capability Report 2017” (2017 Report), dated March 2018, 

indicates that there is a 77 percent likelihood (74 percent in the 2015 State Water Project Final Delivery 

Capability Report) that more than 2,000 thousand acre-feet per year (taf/year) of Table A water will be 

delivered under current conditions. The 2017 Report incorporated future impacts on water deliveries as a 
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result of climate change and potential limited pumping of the SWP to protect salmon, smelt, and other 

species in the Sacramento-San Joaquin Delta and Central Valley areas, including operational restrictions 

of  the biological opinions issued by the U.S. Fish and Wildlife Service (USFWS) in December 2008 and 
the National Marine Fisheries Service (NMFS) in June 2009 governing the SWP and Central Valley 

Project (a Federal water storage and conveyance facility) operations. Subsequently, a U.S. District Court 

Judge remanded the biological opinions to the USFWS and NMFS for further review and analysis. The 

long-term impact of these issues cannot be fully quantified at this time. DWR plans to develop additional 

water supply facilities for the SWP to deliver contracted water beyond historical delivery quantities. 

D E L TA CONVEYANCE 

The SWP was authorized in the Burns-Porter Act, also known as the California Water Resources 

Development Bond Act, passed by vote of the people in November 1960 (Proposition I). Construction on 

most of the basic facilities of the SWP was completed by 1975. Due to cost considerations, and the fact 
that initial project water demands were lower than design capacity, a number of the originally planned 

facilities were "scaled down" or deferred. Many have not been constructed to date for various reasons. 

One of  these projects was the Cross-delta Facility known as the Peripheral Canal. As a result of the 

scaling down and facility deferments/cancelations, the SWP is not able to live up to its original delivery 

capacity. A number of other facilities were  scaled down, deferred, or not constructed.  

The Sacramento-San Joaquin Delta Levees are vulnerable to seismic shaking; the Delta ecosystem 

continues to decline; flooding and saline water intrusion into the Delta impacts water quality delivered to 

municipal and agricultural users during dry years; climate change, short-term (50 or 100 years) or long 

term (500 or more years), will cause increased water levels in the Delta further stressing vulnerable 

levees. The SWP dams and reservoirs were designed about 50 years ago with the hydrology of the times. 
Climate change will impact the operation of the SWP. Precipitation—which used to fall as snow and be 

stored in snowpack and slowly released into streams and reservoirs, will be in the form of rain which the 

reservoirs were not designed to accommodate. More water will be lost to the ocean in future years 

because of increased runoff and less storage. 

The Delta Conveyance Project (DCP), intended to address some of these issues, proposed a dual, 

gravity tunnel conveyance system from north of the Delta extending south to the Clifton Court Forebay. 
This project has been scaled back by the current governor to a single tunnel. At the southerly end of the 

tunnel, a new Clif ton Court Pumping Facility would lift water f rom the tunnels into Clifton Court Forebay. 

The water would be pumped from Clifton Court Forebay by the State and Federal Central Valley Project 

pumps as they now do. Water, ranging from 3,500 to 7,500 cfs, would be diverted from the Sacramento 

River into the tunnel and around (below) the Delta improving water supply reliability and export water 
quality TDS. The cost for the DCP was anticipated to be shared 55% by the State Water Contractors and 

45% by federal Central Valley Project Contractors. This allocation share may change depending on the 

number of State and Central Valley Project Contractor participants. 

Governor Newsom has stated his support for a "one-tunnel' (DCP) in his State of the State" address, 

February 12, 2019, originally planned as Phase I of CWF. 

The Delta Conveyance Project (DCP) is moving forward; on January 15, 2020 DWR issued a Notice of 

Preparation (NOP) for the environmental work on the reduced-size project which started the scoping 

comments phase. The comment period ended on April 17, 2020; DWR will be considering the comments 

when the Environmental Impact Report (EIR) is prepared. The draft EIR is expected to be out for review 

and comment in early 2021. 
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A Delta Conveyance Project Authority has been established for the design and construction of the DCP; a 

Delta Conveyance Authority has been established to develop the financing. The DCP is anticipated to be 

funded by revenue bonds issued by the State or a Joint Powers Financing Agency with payment by State 
Water Contractors south of the Delta through their contracts with the DWR — extended as needed into 

the future. In addition to other federal, State, and local permits, DCP requires changes to water rights for 

the SWP and Federal Central Valley Project to authorize proposed new points of diversion and their 

recombination. The DCP is not expected to be operational until about 2035.  

Imported Water from SBVMWD 

 
FWC projects receiving up to 2,000 AFY of imported water supplies from SBVMWD. FWC expects to 

receive greater quantities of SWP water from SBVMWD as population and water use increase in the 

SBVMWD portion of FWC’s service area. 

The delivery reliability of SWP water from SBVMWD is similar to the previous discussion of SWP 

deliveries above. SBVMWD currently has a contractual ‘Table A’ amount of 102,600 AFY of SWP water.  
FWC’s 2015 UWMP conservatively projects that it will receive up to 2,000 AFY of SWP water from 

SBVMWD in the next 20 years. Supplies from SBVMWD could be reduced by 50 percent in single or 

multiple dry years. SBVMWD anticipates storage of SWP water during normal and wet years for use, 

along with direct deliveries, during dry years. Imported water provided by SBVMWD will be treated at 

FWC’s Sandhill Water Treatment Plant, which is discussed in the following section on imported water 

f rom IEUA. 

Imported Water from IEUA 

 
FWC’s upgraded Sandhill Water Treatment Plant can treat imported water from IEUA and SBVMWD and 

local surface water from Lytle Creek. The Sandhill Water Treatment Plant, which has a capacity of up to 

29 MGD, includes a 40 cfs connection with IEUA to receive untreated SWP water. FWC’s 2015 UWMP 
conservatively assumed that FWC will receive up to approximately 12,000 AFY of SWP water from IEUA 

in the next 20 years. Imported water supplies will allow FWC flexibility in managing its water supply 

sources both short and long term, as well as in normal and dry years. Also, the upgraded Sandhill Water 

Treatment Plant allows FWC to treat and maximize the use of SWP supplies and turbid Lytle Creek storm 

water f lows that could not be used in the past. 

W A T ER SUPPLY SUMMARY 

Based on the above discussion of the available water supply sources, FWC’s water supply -demand 

balance in normal, single dry, and multiple dry years during the next 20 years are summarized in Tables 

11, 12, and 13, respectively. 

Chino Basin is an important source of groundwater for FWC now and will continue to be in the future. In 

addition, the Chino Basin Watermaster’s Optimum Basin Management Program will greatly increase 

Chino Basin’s reliability and safe yield through recharge of imported water, additional local storm water, 

and recycled water. FWC currently has a total pumping capacity from Chino Basin of approximately 

24,700 gpm. At the present time FWC has five inactive wells in Chino Basin (with a total pumping 
capacity of approximately 11,300 gpm or 18,200 AFY) which cannot be used because of high levels of 

perchlorate and nitrate contamination. 
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FWC is planning to restore most, if not all, of the lost pumping capacity in Chino Basin through 

construction of additional wells or installing wellhead treatment on existing wells in the near future. FWC 

is also planning to replace existing aging and poor producing wells, which will result in a net increase in 
production over existing capacity. Additional well capacity will provide emergency water supply in case of 

interruptions of water service due to migration of contamination, loss of power, physical damage to 

electrical power supply equipment, or failure of a water transmission pipeline.  

Tables 11, 12, and 13 show that the water supplies available to FWC will be sufficient to meet all present 

and future water supply requirements of the Project for the next 20 years (through 2040), including during 
single and multiple dry years. 
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Table 11. FWC’s Future Water Supplies in Normal Years (AFY) for the Project 

Year 2020 2025 2030 2035 2040 

Demands from 2015 UWMP 40,140 47,536 50,773 53,711 56,562 

Additional Project Demands 

(Goodman Industrial Park Fontana 

III Project) 

56 56 56 56 56 

Additional Project Demands 

(Southwest Fontana Logistics 

Center Project) 

104 104 104 104 104 

Total FWC Projected Water 

Demands 
40,300 47,696 50,933 53,871 56,722 

Water 

Supplies 

Surface Water 5,700 5,700 5,700 5,700 5,700 

Lytle Basin 5,000 9,400 9,400 9,400 9,400 

Chino Basin 10,080 10,576 13,313 15,751 18,102 

Rialto Basin 2,520 2,520 2,520 2,520 2,520 

No-Man's Land 

Basin 
4,000 4,000 4,000 4,000 4,000 

Recycled Water 1,000 1,500 2,000 2,500 3,000 

Imported Water 

f rom SBCMWD 
2,000 2,000 2,000 2,000 2,000 

Imported Water 

f rom IEUA 
10,000 12,000 12,000 12,000 12,000 

Total 40,300 47,696 50,933 53,871 56,722 
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Table 12. Comparison of FWC 2020 Water Supply and Demand in Normal, Single Dry, and Multiple Dry 

Years (AFY) for the Project 

Demand and Supply 2020 2025 

Multiple Dry Years 

2030 2035 2040 

Demands from 2015 UWMP 40,140 29,998 37,757 36,462 29,998 

Additional Project Demands 
(Fontana Foothills Industrial 

Project) 

56 56 56 56 56 

Additional Project Demands 

(Southwest Fontana Logistics 

Center Project) 

104 78 98 94 78 

Total FWC Projected Water 

Demands 
40,300 30,132 37,907 36,612 30,132 

Water 

Supplies 

Surface Water 5,700 1,710 1,710 1,710 1,710 

Lytle Basin 5,000 5,000 4,000 4,000 4,000 

Chino Basin 10,080 7,402 16,177 14,882 8,402 

Rialto Basin 2,520 2,520 2,520 2,520 2,520 

No-Man's Land 

Basin 
4,000 4,000 4,000 4,000 4,000 

Recycled Water 1,000 1,000 1,000 1,000 1,000 

Imported Water 

f rom SBCMWD 
2,000 1,000 1,000 1,000 1,000 

Imported Water 

f rom IEUA 
10,000 7,500 7,500 7,500 7,500 

Total 40,313 30,132 37,907 36,612 30,132 
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Table 13. Comparison of FWC’s 2040 Water Supply and Demand in Normal, Single Dry, and Multiple Dry 

Years (AFY) for the Project 

Demand and Supply 2020 2025 

Multiple Dry Years 

2030 2035 2040 

Demands from 2015 UWMP 56,562 42,271 53,204 51,379 42,271 

Additional Project Demands 

(Fontana Foothills Industrial 
Project) 

56 56 56 56 56 

Additional Project Demands 

(Southwest Fontana Logistics 

Center Project) 

104 78 98 94 78 

Total FWC Projected Water 

Demands 
56,722 42,405 53,358 51,529 42,405 

Water 

Supplies 

Surface Water 5,700 1,710 1,710 1,710 1,710 

Lytle Basin 9,400 9,400 7,520 7,520 7,520 

Chino Basin 18,102 11,775 24,608 22,779 13,655 

Rialto Basin 2,520 2,520 2,520 2,520 2,520 

No-Man's Land 

Basin 
4,000 4,000 4,000 4,000 4,000 

Recycled Water 3,000 3,000 3,000 3,000 3,000 

Imported Water 
f rom SBCMWD 

2,000 1,000 1,000 1,000 1,000 

Imported Water 

f rom IEUA 
12,000 9,000 9,000 9,000 9,000 

Total 56,722 42,405 53,358 51,529 42,405 
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6.0 Conclusions 

 

The Fontana Foothills Commerce Center project is estimated to result in an average potable water 
building demand of 43 AFY and a landscape demand of 13 AFY.  

Based on the analysis presented in this report, FWC can meet the water demands for the Project. 

• BCVWD prepared and adopted a Potable Water Master Plan which identified water needs and 

facility needs to build-out. The BCVWD 2015 UWMP identified recycled water from the City of 

Beaumont for non-potable water irrigation with a plan for the recharge of surplus recycled water 
with appropriate treatment and permits. A Draft Memorandum of Understanding (MOU) is in the 

process of being reviewed by the City and BCVWD. In addition, storm water capture and other 

local water resource projects were identified. One of these projects, MDP-Line 16 (Grand Avenue 

Storm Drain) is currently in design by the Riverside County Flood and Water Conservation District 

and BCVWD. The storm drain will be partially funded through a grant from the Santa Ana 
Watershed Project Authority. 

• There is adequate water supply for the Project to 2040 and beyond. FWC can meet the Project’s 

needs as well as FWC’s existing demands and the demands of the other planned and potential 

developments within FWC’s service area which were listed in this WSA and which will be 

constructed between now and 2040. 

• Critical and multiple dry year reliability analysis demonstrated that FWC will be able to meet 

FWC’s existing demands and the demands of the other planned and potential developments 

within FWC service area which were listed in this WSA and which will be constructed between 

now and 2040.  

• Pursuant to §10910 of the California Water Code (SB 610) and information provided in this WSA, 

FWC has determined that sufficient currently available and planned supplies exist to meet the 

water demands of the proposed Project in addition to the existing and other projected demands 

during normal, single dry and multiple dry years over the next 20 years. 

• Pursuant to the California Government Code Section §66473.7, (SB 221) FWC has determined 
that it has sufficient and adequate water supply available to serve long-term needs of the Project 

in addition to the existing and other projected demands during normal, single dry and multiple dry 

years over the next 20 years. 
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APPENDIX A 

TENTATIVE PARCEL MAP 

  



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 
 



 

 

APPENDIX B 

CHINO BASIN HISTORIC GROUNDWATER PRODUCTION 

  



 

 

 
 



 

 

 
 


