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1 Introduction 

1.1 Purpose of Document 

The Grace Solar Energy Center (Project) was determined to be subject to California Environmental Quality Act (CEQA) 

requirements, with the County of Riverside (County) acting as the CEQA lead agency. Senate Bill (SB) 610 requires 

preparation of a Water Supply Assessment (WSA) for projects that are subject to CEQA and meet certain 

requirements. SB 610 is codified in California Water Code (CWC) Division 6, Part 2.10 (Sections 10910–10915). 

The primary purpose of SB 610 is to improve the linkage between water and land use planning by ensuring greater 

communication between water providers and local planning agencies, and to ensure that land use decisions for 

certain large development projects are fully informed as to whether a sufficient water supply is available to meet 

project demands. In accordance with SB 610, this WSA examines the availability of the identified water supply 

during normal, single dry, and multiple dry years over a 20-year projection, accounting for the projected water 

demand of the Project plus other existing and planned future uses of the identified water supply. 

In addition, the Project is subject to National Environmental Policy Act (NEPA) requirements, with the U.S. Bureau 

of Land Management (BLM) acting as the NEPA lead agency. The Desert Renewable Energy Conservation Plan 

includes Conservation Management Actions that are intended to minimize or mitigate impacts from the 

development and use of public lands. Conservation Management Action No. LUPA-SW-23 requires preparation of a 

WSA in conjunction with the NEPA analysis prior to approval of certain activities that use groundwater resources 

(BLM 2016). In accordance with LUPA-SW-23, this WSA evaluates whether over-use or over-draft conditions exist 

within the Project basin(s), and whether the Project would create or exacerbate these conditions. 

1.2 Project Location and Description 

The Project, as proposed by Grace Orchard Solar II (applicant), would be located across approximately 3,705 acres 

of privately owned and BLM-managed land in Riverside County, California (Figure 1, Project Location). The Project 

site is within unincorporated Riverside County, approximately 2.8 miles north of Interstate 10; approximately 2.5 

miles northeast of the census-designated place of Mesa Verde, California; and approximately 5 miles northwest of 

the town of Blythe, California. Land uses surrounding the Project site include existing solar facilities, land developed 

for agricultural use, and vacant/undeveloped land. The Project site is within the McCoy Wash, McCoy Peak, and 

Roosevelt Mine U.S. Geological Survey (USGS) 7.5-minute quadrangles, and the following Public Land Survey 

System Sections of the San Bernardino Base and Meridian: T6SR21ES13, T6SR21ES14, T6SR21ES23, 

T6SR21ES26, T6SR21ES35, T6SR22ES08, T6SR22ES09, T6SR22ES10, T6SR22ES15, T6SR22ES16, 

T6SR22ES17, T6SR22ES18, T6SR22ES19, T6SR22ES20, T6SR22ES21, T6SR22ES22, T6SR22ES23, 

T7SR21ES02, T7SR21ES03, T7SR21ES04, T7SR21ES05, T7SR21ES06, T7SR21ES07, T7SR21ES10, and 

T7SR21ES11  (Figure 1). 

The Project would involve construction and operation of a utility-scale photovoltaic solar energy generation system 

that would be connected to the Parker – Blythe 161 kV transmission line owned by Western Area Power 

Administration (WAPA) within the Project boundary under phase 1 and the 230-kilovolt Southern California Edison 

Colorado River Substation, approximately 7 miles southwest of the Project site, under Phase 2. The existing Parker 

Blythe 161 kV transmission line connects to the SCE Blythe and SCE Parker substations located approximately 1.5 

miles south and 59 miles east of the Project site, respectively. The solar energy generation system would include a 



GRACE SOLAR ENERGY CENTER PROJECT / WATER SUPPLY ASSESSMENT 

 

 13946.06 2 
 DECEMBER 2025  

500-megawatt battery energy storage system (BESS) that could be charged from the electrical grid or directly from 

the PV solar energy generated by the Project, 34.5-kilovolt collection system, an on-site substation, 161-kV 

transmission line, and 230-kilovolt transmission line. The Project would also include offsite County Road 

improvements outside the 3,705-acre Project Boundary.  The area of total permanent and temporary land 

disturbance associated with the Project would be approximately 3,036.1 acres, of which approximately 2,951.5 

acres is expected to be used for the solar field and associated permanent components, as shown in Table 1.  

Table 1. Project Components Temporary and Permanent Disturbance 

Project Component Temporary (acres) Permanent (acres) 

County of Riverside – Private Land 

Solar PV Field1 -    2,715.4 

BESS - 23.2 

Substation - 2.6 

Drainage Basin - 7.2 

Laydown Yard - 8.0 

Phase 2 Transmission Line 0.4 0.12 

Access Roads  - 134.7 

County Road Improvements - 41.1 

Total 0.4 2,932.3 

BLM-Administered Land  

Phase 2 Transmission Line 84.2 0.12 

Access Roads - 19.1 

Total 84.2 19.2 

BLM and Private Land Total 84.6 2,951.5 

Source: Dudek 2025. 

Notes: BESS = Battery Energy Storage System; PV = photovoltaic; O&M = operations and maintenance; Phase 1 = Solar and Western 

Area Power Administration Tie-In; Phase 2 = BESS and Arlington Collocation. 
1 Solar PV Field includes collection system, inverters, O&M building, fenced areas, and limits of disturbance. The Phase 1 transmission 

line and associated switchyard are located within the limits of disturbance of the Solar PV Field. 
2 Permanent transmission line disturbance area includes less than 0.1 acres of private land and less than 0.1 acres of BLM-

administered land.  

1.3 Water Supply Assessment Applicability 

SB 610 amended CWC Sections 10910 and 10912 to create a direct relationship between water supply and land 

use. SB 610 established the legal framework for assessing the sufficiency of water supply for new developments 

that qualify as a “project.” Per CWC Section 10912(a), a “project” means any of the following: 

▪ A proposed residential development of more than 500 dwelling units. 

▪ A proposed shopping center or business establishment employing more than 1,000 persons or having more 

than 500,000 square feet of floor space. 

▪ A proposed commercial office building employing more than 1,000 persons or having more than 250,000 

square feet of floor space. 

▪ A proposed hotel or motel, or both, having more than 500 rooms. 
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▪ A proposed industrial, manufacturing, or processing plant, or industrial park planned to house more than 

1,000 persons, occupying more than 40 acres of land, or having more than 650,000 square feet of 

floor area. 

▪ A proposed mixed-use project that induces one or more of the above components. 

▪ A proposed project that would demand an amount of water equivalent to, or greater than, the amount of 

water required by a 500-dwelling-unit project. 

The CWC, as amended by SB 610, requires that a WSA include a discussion of whether any of the following 

would occur: 

▪ The project would be served by a public water system (CWC Section 10910[b]). 

▪ The project water demand is included in a current Urban Water Management Plan (CWC Section 10910[c]). 

▪ There are any existing water supply entitlements, water rights, or water service contracts relevant to the 

identified water supply for the proposed project (CWC Section 10910[d]). 

▪ Groundwater would serve as a source of water supply for the project (CWC Section 10910[f]). 

Based on the characterization of these water supplies and constraints, this WSA is required to provide a discussion of 

whether the total projected water supplies available during normal, single dry, and multiple dry years during a 20-year 

projection will meet the projected water demand associated with the proposed Project, in addition to existing and 

planned future uses, including agricultural and manufacturing uses (CWC Section 10910[b][3] and [4]). 

As an industrial development that covers more than 40 acres of land, the Grace Solar Energy Center Project 

qualifies as a “project” under CWC Section 10912(a). Accordingly, the proposed Project is subject to SB 610 and 

requires preparation of a WSA. 

1.3.1 Identification of a Public Water System 

A “public water system” is defined by CWC Section 10912(c) as a system that has 3,000 or more service 

connections and provides piped water to the public for human consumption. Based on this definition, the proposed 

Project is not part of a public water system. Figure 2, Water Agencies, shows the water agencies in the vicinity of 

the Project site. The Project site is not served by a public water system. 

The nearest public water system is Blythe–City of (Water System Number [WSN] CA3310003), which is 

approximately 3 miles southeast of the Project site and serves a population of 9,798 with 3,399 service 

connections (SWRCB 2025a, 2025b). Seven active groundwater wells, two of which are standby, provide water to 

the Blythe–City of water system. 

The Project site is near two water systems that provide potable water but do not meet the CWC Section 10912(c) 

definition of a public water system: Blythe–Mesa Ranch (WSN CA3301428) and Riverside CSA #122–Mesa Verde 

(WSN CA3310028). The Blythe–Mesa Ranch water system is approximately 1 mile northeast of the Project site and 

serves a population of 558 with 188 service connections. Water in this system is sourced from two groundwater 

wells (SWRCB 2025b). The Riverside CSA #122–Mesa Verde water system is approximately 2 miles south-

southeast of the Project site and serves a population of 766 with 330 service connections. Water in this system is 

sourced from one active groundwater well at the Blythe Airport (SWRCB 2025b). 



GRACE SOLAR ENERGY CENTER PROJECT / WATER SUPPLY ASSESSMENT 

 

 13946.06 4 
 DECEMBER 2025  

The Project site is served by the Palo Verde Irrigation District (PVID) for non-potable water services. The PVID (Water 

Rights ID A009280) occupies an approximately 131,298-acre area in Riverside and Imperial Counties, California 

(PVID 2025). PVID sources water from the Colorado River through PVID canals; private pumps; and deep, privately 

owned groundwater wells. The 2024 net water toll acreage was 93,891 acres (PVID 2024). 

1.3.2 Urban Water Management Plan Coverage 

Every urban water supplier that either delivers more than 3,000 acre-feet (AF) of water annually or serves more 

than 3,000 connections is required to submit an Urban Water Management Plan to the California Department of 

Water Resources (DWR) every 5 years for review and approval. The Project site is in unincorporated Riverside County 

and is not connected to a public water system (Figure 2). There is no Urban Water Management Plan that accounts 

for the water demand at the Project site. 

The Project site is located in the PVID service area. The PVID is a California Irrigation District whose powers and 

purpose are set forth in CWC Section 20500 et seq. PVID’s primary services include diverting and distributing 

Colorado River water to farmland and providing agricultural drainage for farmland within its service area. Although 

the PVID does not prepare Urban Water Management Plans, it does provide water supply and demand projections 

in various water resource planning documents. These include the Environmental Impact Report for the proposed 

Palo Verde Irrigation District Land Management, Crop Rotation, and Water Supply Program (PVID 2002), and PVID’s 

Forbearance and Fallowing Program Agreement (PVID 2004). PVID’s water resource planning documents were used 

to prepare this WSA. Additional information about the PVID is provided in Section 4.1, Imported Water. 

1.3.3 Groundwater as a Component of Project Water Supply 

The Project site overlies the Palo Verde Mesa Groundwater Basin (PVMGB) (DWR Basin No. 7-039). Groundwater is 

a potential source of Project water supply. A general summary of groundwater conditions and groundwater wells 

encountered at the Project site is provided in Section 4.3, Groundwater. 

1.3.4 Sufficiency of Supplies Over the Next 20 Years 

As described in Section 2, Project Water Demand; Section 4, Water Resources Inventory; and Section 6, Reliability 

of Water Supplies, there is adequate water available to supply the proposed Project, in addition to other existing 

and future planned uses, under normal, single dry, and multiple dry year conditions over a 20-year projection. 

The Project’s 20-year amortized water demand is conservatively estimated at approximately 31.8 acre-feet per year 

(AFY). This represents an approximately 99% reduction from the estimated historical agricultural water usage at the 

Project site of approximately 12,090 AFY. Historical water usage information is provided in Section 2.5, Comparison 

to Historical Usage. 

The Project applicant purchased the property associated with the water source and has an existing agreement with 

the PVID to receive raw Colorado River water under PVID’s water toll (Water Toll No. 411830). As a Priority 1 water 

rights holder to Colorado River water, it is assumed that the PVID will not have any reductions in its water supply, 

and therefore has sufficient supplies to meet the proposed Project water demands (USBR 1933). 
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2 Project Water Demand 

The Project is anticipated to require up to approximately 600 AF of water to support construction over a 2.33-year 

(28-month) period, up to 2 AFY to support Project operations and maintenance (O&M) over a 40-year operational 

period, and up to 258 AF to support Project decommissioning. However, actual annual Project O&M water demand 

would likely be less than the estimated 2 AFY (see Section 2.2, Operations and Maintenance Water Demand). It is 

assumed that decommissioning would occur over a 1-year period and the water demand would be equivalent to 

the Project construction annual water demand of 258 AF. Based on this, the total Project demand is expected to 

be approximately 938 AF, or approximately 21.7 AFY when amortized over a 43.3-year anticipated Project life cycle. 

Over the SB 610 planning horizon, the total Project demand is anticipated to be approximately 636 AF, or 

approximately 31.8 AFY when amortized over 20 years (Dudek 2025). The estimated water demand for each phase 

of the Project is provided in Table 2. 

Table 2. Project Water Demand 

Phase/Activity 

Estimated 

Duration 

(years) 

Estimated 

Annual Water 

Demand  

(acre-feet) 

Total 

Estimated 

Water Demand 

(acre-feet) 

Construction 

Site preparation, fencing, and ingress/egress; civil 

improvements: grading/roads/earthwork; 

photovoltaic panel and battery energy storage 

system construction; testing and commissioning 

2.33 258 600 

Operations and Maintenance 

Panel washing and general maintenance activities 40 2 80 

Decommissioning 

Decommissioning and reclamation activities 1 258 258 

Total 938 

Source: Dudek 2025. 

Notes: Estimated water demand values are rounded to the nearest whole number. Water demand for Project construction would 

primarily be for dust suppression. 

2.1 Construction Water Demand 

The construction period for the Project is expected to commence as early as the fourth quarter of 2026 and would 

extend for approximately 28 months. Construction would include the following activities: 

▪ Site preparation 

▪ Grading and earthwork 

▪ Structural steel work 

▪ Electrical/instrumentation work 

▪ Stormwater management facilities 

▪ Transmission line poles and conductor stringing 
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Water during construction would be used for fugitive dust control, soil compaction associated with site preparation 

and grading activities, sanitary purposes, and fire protection. Dust suppression associated with these construction 

activities is expected to be the primary water demand for the Project. 

To evaluate the appropriateness of the 600 AF estimated total Project construction water demand, a review of 

metered construction water usage data from more than 10 existing (confidential) solar projects was completed by 

Dudek. These projects were constructed in a similar setting as the Project and are located across Southern 

California. The metered construction water usage from the projects averaged approximately 0.10 AF per acre. Using 

this average of metered construction water demands leads to a total estimated construction water demand for the 

3,705-acre Project site of approximately 370.5 AF.1 The estimated Project construction water demand of 600 AF is 

approximately 50% greater than metered data for similar projects and, therefore, provides a conservative estimate 

of construction water demand for planning purposes. 

2.2 Operations and Maintenance Water Demand 

During operations, water use would be nominal and only used for periodic dust control and maintenance activities. 

The Project would include a 3,500-square-foot O&M building that would have an associated water demand. In 

2018, the state adopted Assembly Bill 1668, which amended CWC Section 10680.20 to stipulate an indoor 

residential water use standard of 55 gallons per-capita per day. Using this indoor residential water use standard 

and the Project-estimated work force of up to six employees, it is estimated that the water demand for the O&M 

building would average approximately 330 gallons per day, or approximately 0.37 AFY.2 

No panel washing during long-term operations is anticipated; however, washing may be necessary if excessive 

particulate accumulates due to significant weather impacts. Panel washing water demands for similar projects has 

been estimated at 0 to 33 gallons of water per megawatt capacity (Klise et al. 2013; Macknick et al. 2011). Based 

on the 500-megawatt Project capacity, it is estimated that a single panel washing would require up to 16,500 

gallons, or approximately 0.05 AF.3 A conservative assumption is that Project maintenance would involve quarterly 

panel washing, resulting in an annual demand of approximately 0.20 AF. 

Adding the O&M demands for panel washing and use of the O&M building leads to a total estimated operational 

water demand of approximately 0.57 AFY. This is significantly lower than the Project estimate of 2 AFY. Therefore, 

the Project estimate of 2 AFY for O&M provides a conservative estimate for long-term planning purposes. 

2.3 Decommissioning Water Demand 

The Project’s operational life is expected to be 40 years. At the end of that time, the Project operator may, at its 

discretion, continue to generate and sell power from the Project or decommission and remove the system and its 

components. Upon decommissioning, the photovoltaic solar and battery energy storage system facilities could be 

converted to other uses in accordance with applicable land use regulations in effect at that time. A Project 

 
1 0.10 AF * 3,705 acres = 370.5 AF 
2 55 gallons per day per person * 6 persons = 330 gallons per day  
3 33 gallons per megawatt * 500 megawatts = 16,500 gallons per single panel washing event 
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Reclamation Plan would be prepared and implemented at the end of the Project’s useful life and would be 

consistent with the County’s decommissioning/reclamation requirements, including, the following:  

▪ Description of the proposed decommissioning measures for the facility and for all appurtenances 

constructed as part of the facility. 

▪ Description of the activities necessary to restore the Project site to its previous condition. Such activities 

include removing and recycling photovoltaic solar and battery equipment, storage equipment, collector 

lines, substation, and transmission lines. The soil would then be de-compacted and restored to the previous 

use of agriculture or undeveloped, vacant land. 

▪ Presentation of the costs associated with the proposed decommissioning/reclamation measures and 

discussion of conformance with applicable regulations and with local and regional plans 

Decommissioning is expected to last approximately 1 year. Water demand for decommissioning is conservatively 

assumed to equal the demand for Project construction of 258 AFY. The 258 AF total of decommissioning water is 

appropriate for planning purposes. 

2.4 Total Estimated Project Water Demand 

Table 3 provides an amortization of the Project’s water demand over the estimated Project life cycle (43.3 years) 

and over the SB 610 regulatory 20-year projection horizon. The total amortized annual water demand is based on 

the construction, O&M, and decommissioning water demands presented in Table 2. As described above, these 

represent conservative estimates of Project demands. 

Table 3. Amortized Project Water Demand 

Water Supply Assessment 20-Year Amortizationa Project Life Amortizationb 

31.8 AFY 21.7 AFY 

Notes: AFY = acre-feet per year.  

Amortized water demand values are rounded to the nearest whole number. 
a Water supply assessment 20-year amortized volume assumes 2.33 years of construction water demand and 17.67 years of 

operations and maintenance (O&M) water demand. Decommissioning water demand was not included in the 20-year amortization 

because the Project is expected to be operational for 40 years. 
b Project life amortized volume assumes 2.33 years of construction water demand, 40 years of O&M water demand, and 1 year of 

decommissioning water demand. 

2.5 Comparison to Historical Usage 

The Project site consists of parcels zoned as Controlled Development (W-2-10), Light Agriculture (A-1-10), and 

Natural Assets (N-A) (Dudek 2025). Existing land uses at the Project site include an approximately 315-acre inactive 

lemon orchard, fallowed agricultural land, and vacant/undeveloped land. Review of historical aerial imagery 

indicates that approximately 2,065 acres the Project site was historically used to grow agricultural crops until the 

early 2000s when the land was fallowed (Google Earth 2025a). Additionally, as of August 2025, an approximately 

315-acre inactive lemon orchard exists on the central part of the Project site (Google Earth 2025b). For the period 

from 1993 to 2002, the average diversion of water per net cropped acre, less return flow, provided by PVID was 

approximately 5.08 AFY (PVID 2025). Therefore, for the approximately 2,380 total acres of the Project site 

historically used for agriculture, an estimated 12,090 AFY of water was used at the Project site each year. Given 
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this, the 20-year amortized Project water demand of 31.8 AFY is a 99% reduction from the estimated historical 

agricultural water usage at the Project site. 
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3 Climate 

The climate of the Palo Verde Mesa region is characterized by low precipitation and high aridity, with very hot 

summers and cold winters. Temperatures in the summer regularly exceed 100°F and often reach close to 120°F. 

Temperatures in the winter regularly drop below 40°F and are often near freezing (WRCC 2025). 

Precipitation patterns in the Project area are influenced by two distinct sources. The first source is Pacific frontal 

systems that bring regional rain bands to Southern California, typically from October to April. The second source is 

isolated and scattered thunderstorms that occur when moisture from the Gulf of California moves from south to 

north through the Project area. This phenomenon, commonly referred to as the “monsoon” season, is strongest in 

the summer months, but is not a regular or consistent occurrence. As a consequence of these disparate influences, 

the precipitation record is highly variable, both seasonally and annually. Figure 3, Water Year Precipitation, displays 

the annual variability in precipitation and the cumulative departure from water-year mean-annual precipitation as 

recorded at the Blythe Airport climate station (Station No. 040927), located approximately 1 mile southwest of the 

Project site. The average annual precipitation measured at the Blythe Airport climate station from water year 1949 

to 2025 was 3.41 inches (WRCC 2025). Since 1999, there has been a decline in the cumulative departure from 

the water-year mean-annual precipitation curve, meaning that the region has been in a mostly dry climatic period 

for the last 20-plus years (Figure 3). 

Projected future climate conditions in California indicate gradual warming, with a strong increase in extremely hot 

days relative to historical norms, and greater year-to-year precipitation variability. Warming of 2°C to 7°C 

(approximately 3.6°F to 12.6°F) is expected by the end of the century (Pierce et al. 2018). Additionally, there will 

be fewer wet days, but increased precipitation on the wettest days (i.e., wetter winters and drier spring and autumn), 

resulting in modest annual precipitation changes, but an increase in the frequency of dry years (Pierce et al. 2018). 
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4 Water Resources Inventory 

This section of the WSA identifies and describes the water supply sources that may serve the proposed Project 

(CWC Section 10910). In addition, this section describes existing water supply entitlements, water rights, and water 

service contracts relevant to the identified water supply for the proposed Project, and provides a description of the 

quantities of water received in prior years by the public water supplier. 

4.1 Imported Water 

Imported water supply in the Project area is provided by the PVID. PVID’s water supply is sourced primarily from the 

Colorado River, in addition to a few groundwater wells. The PVID holds senior water rights to Colorado River water 

and imports raw (untreated) water via a 250-mile-long system of PVID-maintained canals. The PVID system includes 

approximately 244 miles of delivery canals and approximately 141 miles of open drainage channels. Additionally, 

an estimated 315 miles of privately operated farm ditches connect to the canal system (PVID 2025). 

PVID Colorado River water allocation is determined by the total land acreage within PVID’s jurisdiction; thus, 

imported water supply is not anticipated to change in the future. Many of the Project parcels were historically served 

through imported Colorado River water from the PVID. Average diversion flow of Colorado River water to the PVID 

canal system is approximately 10.28 AFY per cultivated acre, and average return flow of PVID surface water runoff 

to the Colorado River is approximately 5.21 AFY per cultivated acre, resulting in a diversion-less return figure of 

approximately 5.08 AFY per net cropped acre (PVID 2025). 

A 320-acre property was purchased as part of the Project to secure the supply of imported PVID water for the 

construction, O&M, and decommissioning phases of the Project. Information regarding the purchase and 

completion of the water supply system is provided in Appendix A. The 2024–2025 net water toll acreage for this 

property, served by Water Toll No. 411830, is 185 acres. The water toll fees for each parcel served by the PVID are 

determined by the total land acreage of the parcel and are not associated with the quantity of water discharged to 

the parcel. 

The imported water is served to this 320-acre property by PVID Canal B at Gate 51W.The location of Canal B in 

relation to the Project site was identified from County Assessors maps and maps of the PVID canal system created 

by Zhu and Pohlmann (2013). Dudek requested maps of the PVID canal system from PVID, however, as of the date 

of this report the maps have not yet been received. 

4.2 Local Surface Water 

The Project site is approximately 9 miles west of the Colorado River and is within the Colorado hydrologic unit (715), 

which includes the Vidal (715.1), Big Wash (715.2), Quien Sabe (715.3), Palo Verde (715.4), and Midway Well 

(715.5) hydrologic areas (SWRCB 2004). The Project site is within the Palo Verde hydrologic area (715.4), which 

encompasses an area of approximately 583 square miles (373,269 acres) draining the Little Maria, McCoy, and 

Mule Mountains (Figure 4, Hydrologic Areas) (SWRCB 2004). A small portion of the project where the transmission 

line ties into the existing substation is located in the Chuckwalla hydrologic area (717.1), which adjoins the Palo 

Verde Hydrologic Area to the west. Most of the precipitation that falls in the Palo Verde hydrologic area evaporates, 
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is transpired by plants, or infiltrates into the underlying groundwater basins, including the PVMGB and the Palo 

Verde Valley Groundwater Basin (PVVGB). 

Surface water is routed from the Colorado River through a system of irrigation canals in the Palo Verde hydrologic 

area via gravity flow, and surface runoff is returned to the Colorado River farther downstream via drainage channels. 

As discussed in Section 4.1, Imported Water, the Project site is served by the PVID system of diversion canals (PVID 

2025). No other surface water features that could be a source of Project water exist on or near the Project site. 

Precipitation measurements collected at the Blythe Airport climate station (Station No. 040927) indicate that the 

Project site has historically received an average of approximately 3.41 inches of rain per year (see Section 3, 

Climate) (WRCC 2025). Given this arid climate and the absence of local surface water features near the Project 

site, local surface water is not a dependable nor a proposed source of Project water supply.  

4.3 Groundwater 

The Project site overlies the PVMGB (Figure 5, Groundwater Basins). The PVMGB is an alluvial-filled basin in the 

Mojave Desert geomorphic province (CGS 2002). The PVMGB covers approximately 226,000 acres, or 353 square 

miles, and has an estimated total groundwater storage capacity of 6,840,000 AF (DWR 2004). The PVMGB is 

bounded by consolidated rocks of the Big Maria and Little Maria Mountains on the north, the McCoy and Mule 

Mountains on the west, the Palo Verde Mountains on the south, and the PVVGB on the east (Figure 5).  

Hydrogeologic Setting 

The PVMGB aquifer can be up to 2,400 feet thick and is composed of Quaternary-age4 coarse-grained alluvial 

deposits, the upper portion of the Bouse Formation, and the Fanglomerate Formation (DWR 2004; Metzger et al. 

1973; URS 2016). The lower portion of the Bouse Formation is an aquitard (Power 2012). Groundwater in the 

PVMGB typically occurs under unconfined to semi-confined conditions (URS 2016).  

The Quaternary-age alluvial deposits are 160 to 600 feet thick and include coarse- and fine-grained sediments 

(Metzger et al. 1973). Wells that are screened in the coarse-grained alluvium have moderate to high yields. Average 

irrigation well yields in the PVMGB are 1,650 gallons per minute and can be as high as 2,750 gallons per minute 

(DWR 2004; Power 2012). Formations below the Quaternary-age alluvium include the Bouse Formation and the 

Fanglomerate formation. The Bouse Formation is composed of clay, silt, and sand of Miocene to Pliocene in age.5 

Depth to the Bouse Formation is 400 to 600 feet below ground surface (bgs). Depth to the Miocene-age 

Fanglomerate Formation is approximately 800 feet bgs (Metzger et al. 1973; Power 2012). 

Groundwater Inflow and Outflow 

The PVMGB is recharged by underflow from the Colorado River, leakage from irrigation canals, return flow from 

agricultural irrigation, percolation of runoff from the surrounding mountains, and subsurface inflow from the 

Chuckwalla Valley Groundwater Basin. Recharge from precipitation that falls directly onto the valley floor may be 

 
4 The Quaternary period began 2.58 million years ago and extends to the present. 
5 The Miocene epoch lasted from approximately 23.03 to 5.33 million years ago, and the Pliocene epoch lasted from approximately 

5.33 to 2.58 million years ago 
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an additional source of recharge but is considered negligible because it likely evaporates before percolation into 

the aquifer can take place (DWR 2004; Metzger et al. 1973). 

Groundwater discharge from the PVMGB occurs via PVID’s drains, subsurface outflow to the PVVGB and Colorado 

River, groundwater pumping, and evapotranspiration. Groundwater flow in the PVMGB is generally to the southeast 

toward the PVVGB and Colorado River (URS 2016).  

Groundwater Wells 

A review of the following databases for information about wells in the vicinity of the Project site was completed: 

▪ Sustainable Groundwater Management Act (SGMA) Basin Prioritization Dashboard (DWR 2025) 

▪ National Water Information System Mapper (USGS 2025) 

▪ Groundwater Ambient Monitoring and Assessment (GAMA) Program (SWRCB 2025c)  

The location of groundwater wells on and in the vicinity of the Project site is provided in Figure 6, Groundwater 

Wells. Based on information contained in the above databases, there are approximately 23 groundwater wells on 

the Project site. In 2012, 10 active groundwater wells were identified on the Project site (Power 2012). Two of the 

on-site wells (State Well Number [SWN] 006S022E09P001S and Gila Farm Well) are monitored as part of the Blythe 

Solar Power Project groundwater monitoring program. Additionally, SWN 006S022E09P001Sis actively monitored 

by USGS (Figure 6 and Table 4, Groundwater Wells on the Project Site). Table 4 provides the SWN, latitude, 

longitude, and total depth of the on-site wells. As shown in Table 4, the on-site wells range in depth from 250 feet 

to 585 feet.  

Table 4. Groundwater Wells on the Project Site 

State Well Number Latitude Longitude Well Depth (feet) 

006S022E08J001S 33.66796446 -114.69327970 302 

006S022E08L001S 33.66792278 -114.70189380 300 

006S022E09L001S 33.66787836 -114.68438220 332 

006S022E09M001S 33.66798669 -114.68861570 292 

006S022E09P001Sa 33.66108687 -114.68830170 252 

006S022E09Q001S 33.66097299 -114.68321540 302 

006S022E15E001S 33.65535927 -114.67454560 N/A 

006S022E15M001S 33.65327876 -114.67507900 315 

006S022E15Q001S 33.64949555 -114.66458970 585 

006S022E16A001S 33.66069800 -114.67562350 364 

006S022E16D001S 33.66062299 -114.69278240 428 

006S022E16E001S 33.65373706 -114.69255170 345 

006S022E16G001S 33.65354819 -114.68187080 375 

006S022E16P001S 33.64645115 -114.68418190 306 

006S022E17L001S 33.65345927 -114.70547430 445 

006S022E17L002S 33.65341480 -114.70164090 323 

006S022E18A001S 33.65750000 -114.71000000 N/A 

006S022E18J001S 33.65348700 -114.71363570 302 

006S022E20A001S 33.64600948 -114.69307380 250 



GRACE SOLAR ENERGY CENTER PROJECT / WATER SUPPLY ASSESSMENT 

 

 13946.06 15 
 DECEMBER 2025  

Table 4. Groundwater Wells on the Project Site 

State Well Number Latitude Longitude Well Depth (feet) 

006S022E21B001S 33.64343179 -114.68376520 378 

006S022E21K001S 33.63552644 -114.68322620 323 

006S022E22A001Sa 33.64603176 -114.65896170 305 

006S022E22B001S 33.64604286 -114.66417020 378 

Source: USGS 2025. 

Notes: N/A = not available. 
a Well actively monitored by the U.S. Geological Survey. 

Groundwater Levels 

Hydrographs for five wells in the PVMGB that have a long-term groundwater level data record are shown in Figure 

7, Groundwater Level Trends. The wells are SWN 006S022E09P001S, SWN 006S022E01F001S, SWN 

006S022E03R001S, SWN 006S022E22A001S, and SWN 007S021E36D001S. Current groundwater level data 

show mostly stable to increasing levels across the PVMGB, with static levels varying not more than a few feet. The 

hydrographs show that groundwater levels have steadily increased since the 1980s, even during periods of below-

average precipitation (Figures 3 and 7). The most recent depth to water in SWN 006S022E09P001S as of 

September 2025 was 145.40 feet bgs or 254.20 feet above mean sea level. The most recent depth to water in the 

recently inactive USGS monitoring well, SWN 006S022E22A001S, was 110.17 feet bgs or 254.73 feet above mean 

sea level in June 2024 (Figure 7) (USGS 2025). 

Groundwater Quality 

Groundwater quality in the PVMGB is characterized by elevated concentrations of total dissolved solids, arsenic, 

selenium, fluoride, chloride, boron, and sulfate (DWR 2004). These constituents can impair groundwater for 

domestic and irrigation use. The average total dissolved solids concentration in the PVMGB is approximately 1,089 

milligrams per liter (DWR 2004). In general, groundwater in the PVMGB is calcium-sodium chloride or calcium-sodium 

sulfate in character. Although groundwater is likely unsuitable for drinking without treatment, groundwater would be 

suitable for non-consumptive Project uses, including soil compaction, dust control, fire suppression and solar 

panel washing. 

4.4 Recycled Water 

Recycled water is not considered a potential source of Project water supply at this time. 

 



  

 

 13946.06 16 
 DECEMBER 2025  

 

5 Water Management Plans 
and Programs 

5.1 Colorado River Water Management 

Colorado River water is the primary source of imported water to the Palo Verde Mesa. The PVID holds Priority 1 and 

Priority 3(b) water rights to Colorado River water (USBR 1933). The PVID is responsible for the diversion and delivery 

of Colorado River water to customers within its service area, as well as for operation and maintenance of drainage 

canals and facilities (PVID 2025). 

Appropriation of Colorado River water is governed by a robust body of law that has developed over the last 100 

years among seven states and two countries. This body of law, known as the “Law of the River,” will continue to be 

augmented through additional compacts, contracts, litigation, court decisions, administrative regulations, 

arbitration, and negotiations (USBR 2021, 2025). Table 5 lists the significant rules, laws, and agreements that 

apply to PVID’s appropriation of the Colorado River. 

Table 5. Summary of the Body of Law that Comprises the “Law of the River” 

Document Year 

Colorado River Compact 1922 

Boulder Canyon Project Act 1928 

California Seven-Party Agreement 1931 

Arizona Ratification 1944 

1944 United States/Mexico Water Treaty 1944 

AZ v. CA US Supreme Court Decision and Supplemental Decree 1964 and 1979 

Colorado River Basin Project Act 1968 

2003 Quantification Settlement Agreement (and Transfer Agreements) 2003 

2007 Interim Guidelines/Coordinated Operations for Lake Powell and Lake Mead 2007 

Minute 319 and Minute 323 Agreements with Mexico 2017 

2019 Drought Contingency Plans 2019 

Source: USBR 2025 

Based on the Colorado River Compact of 1922 and the 1928 apportionment of lower Colorado River water by the 

U.S. Congress, groundwater in the river aquifer beneath the floodplain is considered Colorado River water, and 

water pumped from wells on the floodplain is presumed to be river water and is accounted for as Colorado River 

water (Wiele et al. 2009). The accounting-surface method was developed in the 1990s by USGS, in cooperation 

with the U.S. Bureau of Reclamation, to identify wells outside the floodplain of the lower Colorado River that yield 

water that will be replaced by water from the river. This method was needed to identify which wells require an 

entitlement for diversion of water from the Colorado River and need to be included in accounting for consumptive 

use of Colorado River water, as outlined in the Consolidated Decree of the U.S. Supreme Court in Arizona v. 



GRACE SOLAR ENERGY CENTER PROJECT / WATER SUPPLY ASSESSMENT 

 

 13946.06 17 
 DECEMBER 2025  

California.6 The method is based on the concept of a river aquifer and an accounting surface within the river aquifer. 

Wells in the PVMGB that draw water from below the accounting surface require an entitlement for the use of that 

water (Wiele et al. 2009). In the vicinity of the Project site, the accounting surface ranges from 248 to 254 feet 

above mean sea level (Wiele et al. 2009). As stated in Section 4.3, Groundwater, groundwater levels near the 

Project site are currently approximately 255 feet above mean sea level (Figure 7) (USGS 2025). Extraction of 

groundwater below the accounting surface elevation are prohibited without an entitlement. Entitlements to extract 

and use groundwater below the accounting surface are granted by the U.S. Bureau of Reclamation through its 

designated representative in California, the Colorado River Board of California. Entities in California are using 

California’s full apportionment of Colorado River water, meaning that all water is already contracted, and no new 

water entitlements are available in California (Wiele et al. 2009). 

5.2 Water Quality Control Plan 

The Project site is under the jurisdiction of the Colorado River Basin Regional Water Quality Control Board (RWQCB). 

The Water Quality Control Plan for the Colorado River Basin Region (Basin Plan), developed by the RWQCB for the 

Colorado River Basin (Region 7), establishes water quality objectives, including narrative and numerical standards, 

to protect the beneficial uses of surface waters and groundwaters in the region. The Basin Plan describes 

implementation plans and other control measures designed to ensure compliance with statewide plans and 

policies, and documents comprehensive water quality planning (RWQCB 2024). 

Beneficial uses of water can be categorized as consumptive or non-consumptive uses. Consumptive uses are those 

normally associated with people’s activities, primarily municipal, industrial, and irrigation uses that consume water 

and cause corresponding reduction and/or depletion of water supply. Non-consumptive uses include swimming, 

boating, waterskiing, fishing, hydropower generation, and other uses that do not significantly deplete water supplies 

(RWQCB 2024). 

Historical beneficial uses of water within the Colorado River Basin have largely been associated with irrigated 

agriculture and mining. Industrial use of water has become increasingly important in the region, particularly in the 

agricultural areas (RWQCB 2024). 

The Basin Plan lists specific beneficial uses for surface waters and groundwater. The beneficial uses of groundwater 

in the PVMGB are as follows (RWQCB 2024): 

▪ Municipal and Domestic Supply 

▪ Industrial Service Supply 

▪ Agriculture Supply 

Surface water and groundwater in the PVMGB are considered suitable, or potentially suitable, for municipal and 

domestic water supply except under the following circumstances (RWQCB 2024): 

▪ Surface water and groundwater where the total dissolved solids exceed 3,000 milligrams per liter, and it is 

not reasonably expected by RWQCB to supply a public water system 

 
6 The treaties, compacts, decrees, statutes, regulations, contracts, and other legal documents and agreements applicable to the 

allocation, appropriation, development, exportation, and management of the waters of the Colorado River Basin are often collectively 

referred to as the “Law of the River.” There is no single, universally agreed upon definition of the Law of the River but it is useful as a 

shorthand reference to describe this longstanding and complex body of legal agreements governing the Colorado River. 
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▪ There is contamination, either by natural process or by human activity, that cannot be treated for domestic 

use using either management practices or best economically achievable treatment practices 

▪ The water source does not provide sufficient water to supply a single well capable of producing an average, 

sustained yield of 200 gallons per day 

▪ Surface water in systems designed or modified for the primary purpose of conveying or holding agricultural 

drainage waters, provided that the discharge from such systems is monitored to ensure compliance with 

all relevant water quality objectives, as required by the RWQCB 

The RWQCB sets water quality objectives to ensure the protection of beneficial uses and the prevention of nuisance, 

although it is understood that water quality can be changed to some degree without unreasonably affecting 

beneficial uses (RWQCB 2024). Current objectives for groundwater in the area include those for taste and odors, 

bacteriological quality, chemical and physical quality, brines, and radioactivity. The RWQCB has objectives for 

groundwater overdraft for several groundwater basins, but the PVMGB is not listed among these (RWQCB 2024).  

The proposed Project represents a non-consumptive industrial beneficial use. As stated in Section 4.3, 

Groundwater, while PVMGB water is likely unsuitable for drinking without treatment, groundwater would be suitable 

for non-consumptive Project uses, including soil compaction, dust control, solar panel washing, and fire 

suppression. Proposed water use for the Project aligns with the Basin Plan water quality objectives 

5.3 Well Permitting and Construction Standards 

If a new or altered groundwater well is used as the source of supply for the Project, the Project would be required 

to obtain a permit from the Riverside County Department of Environmental Health for the construction and/or 

reconstruction the well. The process of obtaining well permits within the PVMGB is typically handled by registered 

well drillers with a C-57 license (on a list approved by the County) who file appropriate applications with the County 

Department of Environmental Health designed to ensure compliance with the County’s well ordinance (Ordinance 

No. 682 [as amended through 682.6]). Well drillers must comply with the well ordinance by applying appropriate 

statewide groundwater well construction standards contained in DWR Bulletins 74-81 and 74-90, including 

subsequent modifications. Such standards include setback criteria from potential contaminant sources like septic 

tanks, proper sanitary sealing requirements, standards for materials, and well completion report requirements, 

among others. In addition to the permit requirement, construction of most groundwater wells requires an inspection 

to verify correct seal preparation and placement. The well ordinance requires, among other things, that domestic 

and agricultural wells be installed a minimum distance from potential pollution and contaminant sources, that water 

quality be tested for new and reconstructed wells, that a National Sanitation Foundation 61 approved flowmeter be 

installed, and that the final well construction logs be inspected by County staff. On-site inspections by County staff 

are performed in certain circumstances, such as for a community well that is to be part of a public water system, 

for other wells that possess a high potential for contamination, as needed to determine that a well site meets 

minimum setback requirements, or in the event laboratory test results show that the well water is not meeting water 

quality standards.  
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5.4 Department of Water Resources Basin Prioritization 

Basin prioritization is a technical process that uses the best available data and information to classify California’s 

515 groundwater basins into one of four categories: high, medium, low, or very low priority. Prioritization is based 

on eight components that are identified in CWC Section 10933(b). The eight variously weighted components that 

are used to determine basin priority include factors such as existing population and anticipated population growth; 

groundwater well density; agricultural demands; and the historical and current documented impacts to water levels 

and storage, groundwater quality, subsidence, and groundwater-dependent ecosystems. DWR has designated the 

PVMGB as a very low priority basin; therefore, development of a Groundwater Sustainability Plan is not currently 

required. This very low priority ranking is based on low population density (26 people per square mile), a low density 

of groundwater wells (only nine public supply wells and 278 total wells within the 353-square-mile basin), and low 

groundwater use of less than 9,500 AF (DWR estimated the average PVMGB groundwater use is 2,815 AF) (DWR 

2025). Additionally, the PVMGB is not identified by DWR as a basin in a state of critical overdraft (DWR 2020).  

Basin-wide, construction of multiple solar energy projects is resulting in a temporary increase in groundwater use 

for dust control and grading; however, groundwater use is expected to subsequently decrease because the O&M 

demands of solar projects are low, especially on a per-acre basis. DWR found in its basin prioritization process that 

the PVMGB has an average per-acre groundwater use of 0.01 AFY (DWR 2020). By comparison, once operational, 

the Project would have an average per-acre groundwater use of approximately 0.0005 AFY, if O&M water usage is 

2 AFY.7 However, as discussed in Section 2.2, Operations and Maintenance Water Demand, Project O&M water 

usage would likely be, lower at approximately 0.57 AFY, which would result in an average per-acre groundwater use 

of 0.0002 AFY.8  

Although there is no Groundwater Sustainability Plan for the PVMGB, several groundwater monitoring and mitigation 

plans are being implemented throughout the PVMGB to monitor for potential adverse impacts on adjacent water 

users, and if necessary, to mitigate for any impacts caused through water conservation or offset activities (e.g., 

curtailment/cessation of pumping and/or compensation for whatever equipment or well deepening is required to 

restore the yields of impacted wells). The monitoring plans are discussed in Section 5.5, Groundwater 

Monitoring Plans. 

5.5 Groundwater Monitoring Plans 

Construction of multiple solar energy facilities in the PVMGB is resulting in a temporary increase in groundwater 

use for dust control and grading. Although there is no Groundwater Sustainability Plan for the PVMGB, groundwater 

monitoring and mitigation plans for solar energy facilities have been prepared to monitor for potential adverse 

impacts on PVMGB groundwater resources, including for the Blythe Solar Power Project, which is located 

immediately northwest of the Project site.  

As part of the Blythe Solar Power Project monitoring program, groundwater levels in a network of wells have been 

regularly monitored for more than a decade and, thus far, no substantial adverse impacts to groundwater resources 

have been reported, and groundwater levels have not exceeded the 5-foot drawdown threshold (Northstar 2024). 

One well, identified as County Well 36F1S, was dry during the Blythe Solar Power Project monitoring event in July 

2024, as well as from November 2016 through June 2019. However, the observed fluctuations in groundwater 

 
7 2 AFY / 3,705 acres = 0.0005 AFY per acre 
8 0.57 AFY / 3,705 acres = 0.0002 AFY per acre 
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levels in County Well 36F1S are possibly due to a fouling of the well screen; additionally, the well was observed to 

be obstructed during the most recent monitoring event in July 2025 (Northstar 2024; 2025). Available data for 

other monitored wells in the area show a relatively stable to gradually increasing trend in static groundwater levels 

(Northstar 2025). 

As water use shifts from construction to O&M phases upon completion of solar energy facilities in the area, any 

measurable impacts from their use on groundwater levels in the PVMGB will decrease, and pumping will eventually 

return to near historical averages. 
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6 Reliability of Water Supplies 

SB 610 requires that WSAs provide an assessment of water supplies available to meet project demands during 

normal, single dry, and multiple dry water year conditions over a 20-year projection. Sources of Project water supply 

include imported Colorado River water and local groundwater. The following provides an assessment of the 

sufficiency and reliability of these water sources. 

6.1 Imported Water Supply 

The Project applicant plans to rely on imported raw Colorado River water from the PVID for construction, O&M, and 

decommissioning. The Project applicant established an agreement with the PVID to receive water under PVID’s 

Water Toll No. 411830. The following sections describe the reliability of PVID’s Colorado River supply. 

6.1.1 Projected Colorado River Water Supplies 

The primary water resource challenge facing the region is reduction in Colorado River water flow associated with 

increasing drought intensity and climate change, and increasing water demands associated with regional development. 

The Secretary of the Interior is vested with the responsibility of managing the mainstream waters of the lower Colorado 

River pursuant to federal law. The U.S. Bureau of Reclamation is the agency that is designated to act on the Secretary 

of the Interior’s behalf with respect to these matters. Each year, the Secretary of the Interior is required to declare the 

Colorado River water supply availability conditions for the lower Colorado River Basin as "normal,” “surplus,” or 

“shortage.” Spurred by repeated multi-year droughts, decrease in the amount of the stored water, and increasing 

demand for Colorado River water, the Department of Interior developed focused guidelines to better manage and 

operate key reservoirs in order to sustain the annual deliveries to the lower Colorado River Basin. In December 2007, 

the Secretary of the Interior issued the final guidelines through a Record of Decision: Colorado River Interim Guidelines 

for Lower Basin Shortages and the Coordinated Operations for Lake Powell and Lake Mead. This Record of Decision, 

together with the accompanying agreement among the Colorado River Basin states, protects reservoir levels by 

reducing deliveries during drought periods, encourages agencies to develop conservation programs, and allows the 

lower Colorado River Basin states to develop and store new water supplies. Per the U.S. Bureau of Reclamation, the 

Colorado River Basin is in the midst of a drought that began in 2000 (USBR 2021). 

The 2007 Colorado Interim Guidelines for Lower Basin Shortages and Coordinated Operations for Lake Powell and 

Lake Mead are scheduled to expire at the end of 2026. The Post-2026 process will be a multi-year National 

Environmental Policy Act effort that will determine operations and identify alternatives and management actions 

for the future. In anticipation of the post-2026 process, seven states in the Colorado River Basin (Arizona, California, 

Nevada, Colorado, New Mexico, Utah, and Wyoming) agreed to the submission of a Lower Basin, consensus-based 

system conservation proposal that commits to conserving at least 3 million AF of system water through the end of 

2026; 2.3 million AF of these conservation savings will be compensated through funding from the Inflation 

Reduction Act (DOI 2023).  
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6.1.2 Irrigation District Conservation Programs 

In 2004, the PVID and Metropolitan Water District of Southern California began the Forbearance and Fallowing 

Program. The duration of this water diverting program is 35 years. Through this program, landowners within the PVID 

service area may choose to leave their agricultural fields fallow and divert the corresponding water distribution to the 

Metropolitan Water District of Southern California (PVID 2004). Because this program requires an opt-in process for 

landowners and the Project site is already fallow agricultural land, the Project will not be affected by the program. 

6.1.3 Summary of Imported Water Supply Reliability 

Despite the reduction in anticipated flows in the Colorado River due to climate change, PVID’s water rights are not 

expected to be impacted such that PVID would not be able to serve the Project. The PVID has Priority 1 rights to 

Colorado River water, with the amount of water allocated to PVID determined by the amount of water necessary to 

serve irrigation water to the properties within the PVID service area (USBR 1933). The PVID also holds a portion of 

Priority 3 water rights (USBR 1933). For this reason, PVID’s water supply is available to meet Project demands under 

normal, single dry, and multiple dry year conditions because the imported water supply is not limited by any specific 

quantity of allocated Colorado River water. Furthermore, for this same reason, the impact of existing and planned 

future uses of the water supply, such as other proposed solar projects in the area, is unlikely to affect the supply of 

imported Colorado River water. 

6.2 Groundwater Supply 

Groundwater from the PVMGB has been identified as a viable source of Project supply that could be used in addition 

to or in lieu of imported water. As described in Section 4.3, Groundwater, wells in the PVMGB have sufficient yield 

to satisfy the Project water demands, meaning there is no physical limitation that would indicate supply cannot 

meet demand. However, because of the presence of other groundwater users in the PVMGB and their associated 

pumping demands, and the fact that groundwater recharge can vary from year to year due to climatic variability, an 

analysis of the long-term availability of the groundwater resource is presented below. 

6.2.1 Groundwater Budget 

A groundwater budget is an account of all the inflow and outflow components within a groundwater basin. A 

groundwater budget for the PVMGB and PVVGB is presented in Table 6 for the PVMGB and PVVGB. The groundwater 

budget is from URS (2016) and is based on the water budget used in the Palo Verde Groundwater Model, a 

MODFLOW 2000 numerical groundwater flow model that was originally developed by USGS to evaluate the possible 

depletion of water in the Colorado River by groundwater pumping in the Parker–Palo Verde–Cibola areas (Leake et 

al. 2008). The model was subsequently updated to evaluate the potential impacts of groundwater pumping for the 

Blythe Solar Power and McCoy Solar Energy projects (AECOM 2010, 2011), and most recently for the Desert 

Quartzite Solar Project (URS 2016). Aquifer properties in the model were derived from pumping tests and previous 

studies (Leake et al. 2008). The model was calibrated to steady-state conditions and average measured water 

levels from wells in the PVMGB and PVVGB from 1980 to 2009 (AECOM 2010, 2011). 
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Table 6. Groundwater Budget for the Palo Verde Mesa and Palo Verde Valley 
Groundwater Basins 

Budget Component Volume (AFY) 

Inflow 

Underflow from Chuckwalla Valley +1,000 

Underflow from Parker Valley +3,500 

Percolation, agricultural return – mesa +3,500 

Percolation, agricultural return – valley +67,000 

Publicly owned treatment works return +750 

Mountain front recharge +5,000 

Irrigation canal leakage (less evaporation) +120,000 

River discharge to groundwater (losing condition) +225,850 

Total Inflow +426,600 

Outflow 

Groundwater pumping, agriculture – mesa -3,600 

Groundwater pumping, municipal and domestic -7,500 

Aquifer discharge to river (gaining condition) -50,000 

Consumptive use (native vegetation) -8,500 

Groundwater discharge (drain return) -357,000 

Total Outflow -426,600 

Inflow − Outflow 

Budget Balance 0 

Sources: URS 2016. 

Notes: AFY = acre-feet per year; plus sign (+) indicates inflow or surplus; negative sign (−) indicates outflow or deficit. 

As shown in Table 6, outflows from the PVMGB and PVVGB are balanced by inflows. The major components of inflow 

are recharge from the Colorado River, leakage from irrigation canals, and irrigation return flow. The major 

components of outflow are groundwater discharge via drain return and underflow to the Colorado River.  

Since the groundwater model and budget were developed, several solar projects have been constructed and are 

now, or soon to be, in operation in the PVMGB, including the Arlington Solar Energy Center, McCoy Solar Energy 

Project, Blythe Solar Power Project, Blythe Mesa Solar Project, Desert Quartzite Solar Project, and Crimson Solar 

Project (Figure 5). Additionally, several solar projects are being proposed, including the Grace Solar Energy Center 

and the Calypso I and II solar projects (Figure 5). The estimated planning-level water demands of these projects is 

approximately 297.8 AFY total (Table 7) (BLM 2012; Dudek 2025; EDF 2023; URS 2016). The Crimson Solar Project 

O&M demand is not included in the total because it is assumed that the project pumps groundwater from the 

Chuckwalla Valley Groundwater Basin. 

Table 7. Estimated Water Demand of Existing and Proposed Solar Projects 

Project 

Construction Water 

Demand (AF) 

O&M Water Demand 

(AFY) 

20-Year Amortized 

Water Demand (AFY) 

Existing Solar Projects 

Arlington Solar Project N/A 20 20 
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Table 7. Estimated Water Demand of Existing and Proposed Solar Projects 

Project 

Construction Water 

Demand (AF) 

O&M Water Demand 

(AFY) 

20-Year Amortized 

Water Demand (AFY) 

McCoy Solar Project N/A 45 45 

Blythe Solar Power Project N/A 40 40 

Blythe Mesa Solar Project N/A 1 1 

Desert Quartzite Solar Project N/A 38 38 

Total Existing Projects 144 

Proposed Solar Projects 

Grace Solar Energy Center 600 2 31.8 

Calypso I Solar Projecta 600 40 66 

Calypso II Solar Projecta 400 40 56 

Total Proposed Projects 153.8 

Total 297.8 

Sources: BLM 2012; Dudek 2025; EDF 2023; URS 2016. 

Notes: N/A = not applicable; AF = acre-feet; AFY = acre-feet per year; O&M = operations and maintenance. 
a Construction and O&M water demand estimates are not currently publicly available for Calypso I and II solar projects, so values 

in table are approximate and based on the proposed acreage (Calypso I = 3,271 acres and Calypso II = 2,133 acres) and planning-

level estimates for similar solar projects. The 20-year amortized demand assumes 2 years of construction and 18 years of O&M. 

The estimated combined water demand of the existing and proposed solar projects of 297.8 AFY is approximately 

0.07% of the total estimated outflow from the PVMGB and PVVGB of 426,600 AFY, which is within the range of error 

associated with the groundwater budget component estimates. Hydrographs for wells located across the PVMGB 

have shown a stable to slightly increasing trend in groundwater levels since the 1980s, which suggests that inflows 

exceed outflows (Figure 7) (USGS 2025). Additionally, the construction and O&M water demand estimates for the 

existing and proposed solar projects are planning-level estimates, and actual water use is/will likely be lower. As 

discussed in Section 2.2, Operation and Maintenance Water Demand, the O&M water demand of the proposed 

Project is anticipated to be de minimis (i.e., less than 2 AFY).  

6.2.2 Summary of Groundwater Supply Reliability 

Based on the groundwater budget and observed groundwater level trends, there is sufficient groundwater in the 

PVMGB to satisfy the water demand of the proposed Project, in addition to existing and planned uses of the 

groundwater supply, during normal, single dry, and multiple dry years over a 20-year projection and the life of the 

Project. Groundwater inflows and outflows in the PVMGB are generally balanced, indicating groundwater is a stable 

and reliable source of Project water supply. 
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7 Impact Analysis 

The following provides an analysis of the potential impacts of Project pumping if the Project were to obtain 

groundwater from the PVMGB. 

7.1 Groundwater in Storage 

Groundwater extraction to satisfy Project water demands would result in a reduction in the amount of groundwater 

in storage. To evaluate the potential impact of Project pumping on groundwater in storage, the following equation 

was used to calculate the available aquifer storage beneath the Project site, assuming a new or existing on-site well 

is used to satisfy Project water demands: 

𝑆𝑡𝑜𝑟𝑎𝑔𝑒 𝐶𝑎𝑝𝑎𝑐𝑖𝑡𝑦 = 𝐴𝑟𝑒𝑎 𝑜𝑓 𝑃𝑟𝑜𝑝𝑒𝑟𝑡𝑦 × 𝐴𝑞𝑢𝑖𝑓𝑒𝑟 𝑇ℎ𝑖𝑐𝑘𝑛𝑒𝑠𝑠 × 𝐴𝑞𝑢𝑖𝑓𝑒𝑟 𝑆𝑝𝑒𝑐𝑖𝑓𝑖𝑐 𝑌𝑖𝑒𝑙𝑑  

Where: 

Area of Property = size of contiguous owned property where well is located (acres) 

Aquifer Thickness = saturated thickness of aquifer (feet) 

Aquifer Specific Yield = volume of water released from storage per unit surface area of aquifer per 

unit decline of the water table (dimensionless) 

Using an area of 3,705 acres (the Project site), a specific yield of 0.2, and a saturated aquifer thickness of 200 feet, 

the calculated volume of groundwater in storage beneath the Project site is approximately 148,200 AF.9 The aquifer 

storage reduction based on the total Project demand of 938 AF over the 43.3-year anticipated life of the Project, 

as a percentage of total groundwater in storage beneath the Project site, is approximately 0.6%. The Project water 

demand is a small fraction of the total groundwater in storage beneath the Project site. Additionally, this is a 

conservative estimate because it assumes the Project will use the upper limit of the estimated water demand for 

the Project, and because the calculation does not take into account the influence of groundwater recharge on the 

volume of groundwater in storage. 

7.2 Groundwater-Level Drawdown 

Groundwater extraction to satisfy Project water demands would induce groundwater level declines. When water is 

extracted from a well, groundwater levels around the well decline, creating a cone of depression. The cone of 

depression is deepest at the pumping well and extends radially to a distance away from the pumping well to 

eventually reach a point where water-level decline (or drawdown) is effectively zero. To assess the impact that 

Project pumping would have on local groundwater levels, pumping-induced drawdown was simulated using the 

Cooper-Jacob approximation of the Theis non-equilibrium flow equation (Cooper and Jacob 1946):  

𝑠 =
2.3𝑄

4𝜋𝑇
𝑙𝑜𝑔10

2.25𝑇𝑡

𝑟2𝑆
 

 
9 A specific yield of 0.2 is the average value from studies conducted in the Project vicinity (Leake et al. 2008), and a saturated 

aquifer thickness of 200 feet is based on the difference between current depths to groundwater and the total completion depths 

of wells in the Project vicinity (see Section 4.3). 
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Where: 

s = predicted drawdown (feet) 

Q = average pumping rate (cubic feet per day) 

T = transmissivity (square feet per day) 

t = time since pumping started 

r = distance from pumping well (feet) 

S = coefficient of storage (dimensionless) 

The Cooper-Jacob method was verified by validating that the dimensionless time (u) is sufficiently small (u <0.05) 

using the equation as follows: 

𝑢 =
𝑟2𝑆

4𝑇𝑡
 

Where: 

u = time (dimensionless) 

r = distance from pumping well (feet) 

S = coefficient of storage (dimensionless) 

T = transmissivity (square feet per day) 

t = time since pumping started 

During a constant rate aquifer test, drawdown data plot on a straight line except at large values of u, or small values 

of 1/u. At values of u less than approximately 0.05, the Cooper-Jacob approximation is valid (Driscoll 1986). Values 

of u were less than 0.05 for the calculations performed. 

Values of aquifer transmissivity and storativity used in the calculations were obtained from results of field pumping 

tests conducted at wells in the Project area (Leake et al. 2008). A transmissivity value of 26,200 square feet per 

day and storativity value of 0.005 were used in the calculations.10  

The highest water demands would be for Project construction and decommissioning. Assuming a single well is pumped 

continuously at approximately 159.9 gallons per minute to satisfy the construction demand of 258 AFY, groundwater 

level drawdown at a distance of 1,000 feet from the well is estimated to be approximately 0.26 feet, and at 5,280 feet 

(1 mile) is approximately 0.16 feet (Table 8). Groundwater level drawdown of this magnitude is not expected to impact 

other groundwater users. In addition, once construction is complete, groundwater levels will recover. 

Table 8. Estimated Groundwater Level Drawdown 

Distance from Pumping 

Well (feet) 

Groundwater Level 

Drawdown (feet) u 

500 0.30 0.00 

750 0.28 0.00 

1,000 0.26 0.00 

2,640 0.20 0.00 

 
10 The storativity of semi-confined and confined aquifers typically ranges from 0.01 to 0.00001 (Metzger et al. 1973). The average 

of the range was used in the drawdown calculations. 
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Table 8. Estimated Groundwater Level Drawdown 

Distance from Pumping 

Well (feet) 

Groundwater Level 

Drawdown (feet) u 

3,960 0.17 0.00 

5,280 0.16 0.00 

 

7.3 Groundwater-Dependent Ecosystems 

An Aquatic Resources Delineation Report was prepared for the Project in February 2024 (Dudek 2024). The report 

identified several areas of the Project site with non-wetland waters and riparian areas. Due to the low precipitation 

rates in the region, surface water is minimal and limited to ephemeral and intermittent drainages, and none of the 

features at the Project site contained invertebrates, algae, fish, and/or other aquatic taxa that could indicate 

consistent and/or permanent flows (Dudek 2024). Additionally, because depth to groundwater in wells near the 

Project site is more than 100 feet bgs (USGS 2025), and given than most phreatophytes (i.e., deep-rooted plants) 

have a maximum rooting depth of less than 30 feet (Canadell et al. 1996), it is unlikely that any of the non-wetland 

water and riparian areas are groundwater dependent. Therefore, the Project is not anticipated to have an adverse 

effect on groundwater-dependent ecosystems. 

7.4 Land Subsidence 

The Project site is not in an area susceptible to subsidence, and no evidence of major subsidence in the region has 

been reported (County of Riverside 2015). As described in Section 7.2, Groundwater-Level Drawdown, Project 

pumping would not be sufficient to cause an appreciable and sustained drop in groundwater levels. Therefore, the 

Project is not anticipated to cause subsidence. 

7.5 Water Quality 

Groundwater quality in the PVMGB is characterized by elevated concentrations of total dissolved solids, arsenic, 

selenium, fluoride, chloride, boron, and sulfate (DWR 2004). Because the Project water demand would only be a 

small fraction of the total estimated groundwater in storage, and because groundwater-level drawdown and the 

change in groundwater storage due to Project pumping is predicted to be minimal, the Project is not expected to 

impact water quality. 
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8 Conclusion 

The Project would require up to 600 AF of water for construction, 2 AFY for O&M, and 258 AF for decommissioning. 

The total Project water demand is anticipated to be approximately 636 AF (31.8 AFY) over 20 years, and 938 AF 

(21.7 AFY) over the 43.3-year life of the Project. This represents an approximately 99% reduction from the estimated 

historical agricultural water usage at the Project site.  

The proposed source of Project water supply is imported Colorado River water provided by the PVID. The Project 

applicant has an agreement with the PVID to receive water under PVID’s Water Toll No. 411830. The PVID holds 

senior water rights to Colorado River water and, even during multiple dry years, it is not foreseen that the PVID will 

need to reduce its allocation to the extent that it would impact the Project. Furthermore, groundwater from the 

PVMGB provides a secondary source of Project supply. Groundwater inflows and outflows in the PVMGB are 

balanced, indicating that groundwater is a stable and reliable source of Project water supply. Additionally, the 

Project is not expected to impact groundwater in storage, groundwater levels, groundwater-dependent ecosystems, 

land subsidence, or water quality. 
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COMPLETION CERTIFICATE – WATER SUPPLY SYSTEM 

 

CONTRACTOR:   
Water Associates 

SELLER:  
Gila Farm Land, LLC and A&F Growers, LLC 

 
34929 Flyover Ct  
Bakersfield, CA 93308 
Attn: Tim Dobbs  
 

 
5701 Truxtun Avenue, Suite 201 
Bakersfield, CA 93309 
Attn: Mr. Pat Hodgins 
Email: phodgins@renewablegroup.com 

  
  

 

This Completion Certificate – Water Supply System dated as of __________, 2023 (this “Certificate”) is 
provided in connection with the Purchase and Sale Agreement by and between GILA FARM LAND, LLC, 
a Delaware limited liability company (“Gila Seller”) and A & F GROWERS, LLC, a Delaware limited 
liability company (“AF Seller,” and collectively with Gila Seller, “Seller”), and MESAVILLE SOLAR, 
LLC, a Delaware limited liability company (“Purchaser”), and dated as of September 23, 2022 (the 
“Agreement”). Capitalized terms used in this Certificate and not otherwise defined herein have the 
meanings specified in the Agreement.  
 
Reference is made to that certain Contract for Constructing the Palo Verde Mesa Water Supply System, 
dated as of September 22, 2022 (the “Contract”), by and between Water Associates (the “Contractor”) 
and Seller. Specific permits are attached hereto as Exhibit A.  
 
The undersigned, in their respective capacity as an authorized representative of the Contractor and not in 
their personal capacity, and without undertaking any personal liability, certify that the following Water 
System requirements under the Contract have been satisfied: 

The Water System shall be capable of delivering up to 1,000 gpm at 20 psi at the northwest corner of 
Stephenson Boulevard and Tenth Avenue onto Purchaser's property. The Water System shall include a 
single 50- horsepower, stainless steel pump and required structure at the Palo Verde Canal B, including all 
controls and electrical infrastructure for its operation. The Water System shall include sufficient venting 
for proper operation and a valved 12-inch connection at the delivery point. All piping except at the pump 
and delivery point shall be buried. Electrical service and water metering shall be installed at the pumping 
station. All permitting, including any required easements or access agreements, shall be included. The 
piping material will be Polyvinyl Chloride (PVC) rated at 100 psi and manufactured in compliance with 
industry-accepted P.I.P. (irrigation) pipe standards, and with the Natural Resources Conservation Service 
NRCS 430-DD specification and dimensionally comply with Annex Al of ASTM D2241. The Water 
System shall be warranted for parts and labor for one (1) year from completion. 

Signing of this Certificate by Seller in no way alters the responsibility of the Contractor to complete all the 
work in accordance with the Contract, including untested or deferred work.  
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Seller hereby indicates its acceptance of this Certificate and confirms that the requirements under Section 
3.7 (Water System) of the Agreement have been satisfied and that the completion with respect to the Water 
System shall be deemed to have occurred as of June 28, 2023. 

 

 

[Signature  Page Follows] 
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 IN WITNESS WHEREOF, the Contractor has caused this Certificate to be executed on the day 
and year first above written. 
 
 
 
CONTRACTOR: 
 
WATER ASSOCIATES 
 
 
By:         
Name:   Nicholas Bender    
Title:   President     
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EXHIBIT A 
 

Specific Permits 
 

No. Agency Permit 
1. County of Riverside, State of 

California Transportation 
Department 

Encroachment Permit No. ENC22100495 issued on 
October 20, 2022 with respect to Water System 
crossing of Stephenson Boulevard and 10th Avenue. 

2. County of Riverside, State of 
California Transportation 
Department 

Encroachment Rider Permit to Encroachment Permit 
No. ENC22100495 issued on May 30, 2023 with 
respect to the Water System crossing of Hibler 
Avenue. 

 
 




