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introduction 
TƘƛǎ ǊŜǇƻǊǘ ŜǾŀƭǳŀǘŜǎ ŀǘ ŀ ǇǊƻƎǊŀƳƳŀǘƛŎ ƭŜǾŜƭΣ ǘƘŜ ǇƻǘŜƴǘƛŀƭ ǘƘŀǘ ǘƘŜ ²ŜǎǘƭŀƴŘǎ ²ŀǘŜǊ 5ƛǎǘǊƛŎǘΩǎ 

(District) Valley Clean Infrastructure Plan (VCIP) may affect biological resources within its 

535,000-acre Plan Area in Fresno County, of which 136,000 acres are planned for clean energy 

and related infrastructure projects (Figure 1 & 2).  

The repurposing of the approximately 136,000 acres of land for clean energy and infrastructure 

projects could affect biotic habitats used by sensitive plant and wildlife species. In such cases, 

site development may be regulated by state or federal agencies, subject to provisions of the 

California Environmental Quality Act (CEQA). This report is intended to inform the Biological 

Resources Section of the Programmatic Environmental Impact Report (PEIR) being prepared for 

the proposed VCIP. 

This report addresses these potential effects to biological resources related to the 

implementation of the VCIP on approximately 136,000 acres of Development Focus Areas (DFAs) 

within the approximately 535,000-acre Plan Area comprising the Fresno County portion of the 

5ƛǎǘǊƛŎǘΩǎ ǎŜǊǾƛŎŜ ŀǊŜŀ. The approach was designed not to intensively survey all parcels for 

biological resources, but instead to map existing land cover of the 535,000-acre Plan Area using 

the 5ƛǎǘǊƛŎǘΩǎ нлнп Cropland Data layer; a level of analysis commensurate with the programmatic 

analysis conducted in the Program EIR on the VCIP. To that end, detailed protocol level or 

intensive species-specific surveys were not conducted for this effort and instead it relied on a 

conservative assessment of the likely presence of species, and established a process whereby 

each individual project developed under the VCIP would conduct a habitat assessment, and 

depending on the findings of this programmatic land cover mapping effort and subsequent 

project-specific habitat assessment, would conduct species-specific surveys as determined to be 

applicable to each project site. 

Therefore, the objectives of this report are to: 
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Summarize plan-level information related to existing biological resources, based on a review of 

the literature, a search of species databases, and reconnaissance level field surveys conducted 

by LOA over the entire Plan Area in July 2024; 

In addition to species observed to be present within the Plan Area, make reasonable inferences 

about the other biological resources that could occur in the Plan Area based on habitat suitability 

and the proximity of the Plan Area ǘƻ ŀ ǎǇŜŎƛŜǎΩ ƪƴown range; 

¶ Summarize all state and federal natural resource protection laws that may be relevant to 

development of the energy and infrastructure projects within the Plan Area; 

¶ Identify and discuss potential plan-level impacts to biological resources and provide a process 

how each individual project under the VCIP would map existing habitats and based on those 

findings conduct species specific surveys to establish the presence of sensitive biological 

resources on each project site; and 

Where potentially significant impacts would occur to biological resources, establish mitigation 

strategies that can be implemented by individual projects to reduce impacts to a less than 

significant level by avoiding and minimizing impacts. 
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1.1 PROJECT DESCRIPTION 

1.1.1 Overview of the VCIP 

Consistent with the mission of Westlands Water District (District) to provide timely, reliable, and 

affordable water service to landowners and water users in western Fresno and Kings Counties, 

the proposed VCIP is intended to provide an overall plan to guide and facilitate the beneficial 

repurposing of drainage-impaired and other private and District-ƻǿƴŜŘ ƭŀƴŘǎ ǿƛǘƘƛƴ ǘƘŜ 5ƛǎǘǊƛŎǘΩǎ 

boundaries, through the development of clean energy generation, storage, transmission, and 

other ancillary and supportive energy uses.  

The VCIP is a master planning tool for the structure and major components of clean energy 

projects involving potential construction of transmission lines, generation tie lines, substations 

and related infrastructure for conveyance of clean energy, and the actual generation and storage 

of renewable energy 

The VCIP consists of two main elements: 

1. Energy Resource Plan ς This element identifies specific areas within the Plan Area (Figure 1) 

that have been identified for potential renewable energy development, including solar 

photovoltaic (PV) facilities with integrated energy storage systems (ESS), along with typical 

supporting facilities such as Operations and Maintenance (O&M) facilities and project 

substations. Separate ESS facilities located outside of solar projects and dedicated solely to 

energy storage are also contemplated under the Plan. 

2. Infrastructure Plan ς This element consists of the transmission facilities and collection 

substations required for the collection of solar generation within the Plan Area, and for the 

delivery of renewable energy to electricity markets in California. The energy produced at the 

solar facilities would be uploaded to generation tie-lines (gen-tie lines) for conveyance to one 

of five new collection substations to be distributed throughout the Plan Area. The collection 

substations would provide for interconnection to the state and federal power systems for 

delivery of the solar generation outside the VCIP.  
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1.1.2 Plan Area Definition 

The Plan Area encompasses the entire Fresno County portion of the 5ƛǎǘǊƛŎǘΩǎ service area. This 

area comprises a total of about 535,000 acres within the 614,700-acre overall service area. No 

lands within the Kings County ǇƻǊǘƛƻƴ ƻŦ ǘƘŜ 5ƛǎǘǊƛŎǘΩǎ service area are included in the Plan Area. 

1.1.3 Development Focus Areas (DFAs) 

Within the defined Plan Area, approximately 136,000 acres have been identified as DFAs. These 

lands, which are suitable for clean energy development, include the following: 1) approximately 

72,000 acres of District-owned land; and 2) approximately 64,000 acres of privately-owned lands 

for which the landowners have expressed interest in clean energy facilities. The 136,000 gross 

acres in the DFAs would accommodate the planned generation capacity of up to 21,000 MW 

under the VCIP.  

1.1.4 Overview of VCIP Components 

The main components of the VCIP are generally described below. The conceptual plan for clean 

energy development and transmission infrastructure is shown in Figure 2. 

1.1.4.1 Energy Resources Plan 

The primary components of the Energy Resource Plan consist of clean energy development in the 

form of: 1) solar PV generating facilities; and 2) stand-alone energy storage facilities, as described 

in turn below. 

1. Solar PV Generating Facilities 

The individual solar PV facilities would range in size from 100 MW (on approximately 640 acres) 

to about 1,150 MW (on approximately 7,500 acres), with the latter representing the approximate 

maximum generation that can be accommodated by a double-circuit 230-kV gen-tie line. It is 

assumed that a typical solar PV facility would have a generating capacity of 250 MW and would 

occupy about 1,600 acres. It is assumed that each solar facility would include an on-site battery 

energy storage system (BESS) integrated into the project design with a maximum storage capacity 

ŜǉǳƛǾŀƭŜƴǘ ǘƻ ǘƘŜ ŦŀŎƛƭƛǘȅΩǎ ƎŜƴŜǊŀǘƛƻƴ ŎŀǇŀŎƛǘȅ. A typical facility could include up to 250 MW of 

storage, which could consist of lithium-ion batteries, but could include other technologies. Each 
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solar facility would also include Operations and Maintenance (O&M) facilities, and an on-site 230-

kV substation, which would convey the solar generation to a gen-tie line (described 

subsequently). 

2. Energy Storage Facilities 

In addition to energy storage systems that would be co-located and integrated with the solar PV 

facilities, the VCIP also contemplates up to 10,000 MW of stand-alone energy storage facilities 

(with a total storage capacity of up to 40,000 MW hours) which would operate independently of 

solar generation facilities, and which would occupy a total combined land area of about 500 

acres. These facilities would provide temporary storage for solar power generated at off-site solar 

facilities and would dispatch the stored power to the electrical grid when needed. It is anticipated 

that each stand-alone energy storage facility would have up to 1,150 MW of storage with a 

capacity of 4 hours per MW, or a total capacity of 4,600 MW hours (MWh), although advances in 

battery technology would likely allow for longer duration of storage per MW. The locations of 

these stand-alone energy storage facilities have not been determined, but it is anticipated that 

they would be located near the VCIP collection substations described below in order minimize 

the length of gen-tie lines. (It is noted that while the VCIP contemplates up to 10,000 MW of 

energy storage facilities, it is possible that the total overall energy storage capacity of stand-alone 

facilities that is ultimately installed in the Plan Area may be less but is unlikely to be greater.) 

1.1.5 Infrastructure Plan 

The primary components of the Infrastructure Plan consist of transmission and interconnection 

facilities, including: 1) Gen-Tie Lines; 2) Collection Substations; and 3) Connector Transmission 

Lines within VCIP. These infrastructure facilities are described in turn below. 

1. Gen-Tie Lines 

Each solar PV generating facility and stand-alone energy storage facility would be served by a 

230-kV generation-interconnection tie-line (gen-tie line) which would convey the generated 

power to one of five 500/230-kV collection substations within the VCIP. The gen-tie lines would 

branch out from each collection substation in a roughly radial pattern to serve the solar and 
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energy storage facilities in the vicinity. The precise alignments of the gen-tie lines would depend 

on the size, location and timing of solar and energy storage projects as they are planned to come 

on-line. Since the pattern of the gen-tie network that is ultimately constructed can vary widely, 

the routing of individual gen-tie lines cannot be defined at a plan level under the VCIP. However, 

the general construction and operational nature of the gen-tie facilities can be characterized in 

sufficient detail to allow for their meaningful evaluation in the PEIR. 

2. Collection Substations  

The Infrastructure Plan includes five collection substations which would be distributed from 

north to south along the backbone transmission corridor running though the eastern portion of 

the Plan Area (described below). These 500/230-kV substations would serve as collection points 

for power generated in the surrounding DFAs as received from the gen-tie network and would 

provide interconnection to the state and federal power systems. It is expected that each 

collection substation would accommodate approximately 4,000 MW of solar power generated at 

solar facilities occupying an average of about 26,000 acres. Each collection substation is 

anticipated to have a footprint of about 60 acres, to be located within larger site of about 160 

acres which would provide sufficient buffer area to accommodate the convergence of incoming 

gen-tie lines from the nearby solar generation and energy storage facilities.  

3. Connector Transmission Lines within the VCIP 

The five collection substations within the VCIP would be connected by a backbone transmission 

corridor running through the eastern portion of Plan Area in a generally north-south direction. 

This corridor would include up to two parallel 500-kV transmission lines which would collect VCIP-

generated power and provide interconnection to the state and federal power systems.  

In addition, a central transmission corridor is planned to run between the VCIP backbone corridor 

at Substation No. 3 and would have the new regional Manning Substation planned for the vicinity 

of W. Manning Avenue and Interstate 5 (I-5). The planned Manning Substation is not included in 

VCIP as it is a previously planned project intended to add resilience to the larger electrical grid 

and will be constructed with or without VCIP solar development.  
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It is anticipated that VCIP connector transmission corridors would include up to two parallel 500-

kV transmission lines within 1,000-foot-wide corridors. The two parallel lines would require a 

combined right-of-way of approximately 450 feet, with the additional width included to provide 

equipment maneuvering space during construction as well as design flexibility at the engineering 

stage. 

1.1.6 Night Lighting and Surface Treatment 

Nighttime lighting during operations and maintenance would be minimal, as the majority of each 

individual project would be unlit, with only substation control enclosures, battery storage 

facilities, and O & M facilities requiring nighttime lighting for safety and security. Lighting would 

be motion sensor-activated to provide safe entry and exit to each of the above facilities and 

would be manually controlled to create safe working conditions. Motion detection lighting would 

provide safety lighting at a level sufficient for safe entry and exit facilities, and lighting would be 

shielded and pointed downward to minimize glare into surrounding habitat. Outdoor lighting 

codes and National Electric Safety Code (NESC) requirements will be followed.  

Construction activities are expected to occur during daylight hours. When nighttime construction 

is needed, only the work areas being worked on or areas with safety and security concerns would 

be lit with temporary portable lights and lighting would be shielded so it does not project off-

site.  

To minimize potential glare, substations, battery storage facilities, and O & M facilities would be 

painted a non-reflective color and neutral tone, and all other components of these facilities 

would have a non-reflective finish to the extent these components are commercially available. 

During construction, there is the potential for a slight increase in glare off work equipment and 

materials depending on the time of day and position of the viewer, however the glare effect 

would be minimal. 

1.2 STUDY METHODOLOGY 

The analysis of impacts, as discussed in Section 3.0 of this report, is based on the known and 

potential biotic resources of the Plan Area discussed in Section 2.0. Sources of information used 
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in the preparation of this report included: (1) the California Natural Diversity Database (CDFW 

2024), (2) the Online Inventory of Rare and Endangered Vascular Plants of California (California 

Native Plant Society [CNPS] 2024), and (3) manuals, reports, and references related to plants and 

animals of the San Joaquin Valley region. ¢ƘŜ 5ƛǎǘǊƛŎǘΩǎ нлнп /ǊƻǇƭŀƴŘ 5ŀǘŀ [ŀȅŜǊ ǿŜǊŜ ǳǎŜŘ ǘƻ 

generate maps and analysis for the Plan Area. These data were combined with the United States 

5ŜǇŀǊǘƳŜƴǘ ƻŦ !ƎǊƛŎǳƭǘǳǊŜΩǎ ώUSDA] Land Cover Database to generate a land cover map that 

extended 10 miles from the Plan Area. A field survey of the Plan Area was conducted on July 29-

31, 2024, by LOA ecologists Natalie Neff and Katie White. This field survey was a driving survey 

primarily conducted to confirm general habitat conditions on-the-ground as mapped from the 

5ƛǎǘǊƛŎǘΩǎ нлнп ƭŀƴŘ ŎƻǾŜǊ Řŀǘŀ. This reconnaissance survey also identified the principal land uses 

and the potential for special status plant and animal species as well as sensitive habitats to occur 

within the Plan Area.  

¢ƘŜ ƭŜǾŜƭ ƻŦ ŜŦŦƻǊǘ ǳƴŘŜǊǘŀƪŜƴ ŘǳǊƛƴƎ [h!Ωǎ ŘŜǎƪǘƻǇ ƳŀǇǇƛƴƎ ŀƴŘ ŦƛŜƭŘ ǎǳǊǾŜȅǎ ǿŀǎ ǎǳŦŦƛŎƛŜƴǘ ǘƻ 

locate and establish the general extent of special-status species habitat that might be present 

but was not sufficient to establish the extent of actual use of on-site habitats by special status 

species that may be present. These efforts were sufficient to provide the basis for assessing 

significance of potential biological impacts associated with implementation of the proposed VCIP 

over the 136,000-acre DFAs within the 535,000-acre Plan Area, and to assess the need for more 

detailed studies at the project-level regarding sensitive biotic resources identified in this 

programmatic assessment.  
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Existing Conditions 
1.3  REGIONAL BIOLOGICAL SETTING 

1.3.1 Climate 

Like most of California, the Plan Area, located within the Central San Joaquin Valley, experiences 

a temperate climate. Warm dry summers are followed by relatively cool moist winters. Summer 

temperatures commonly exceed 90 degrees Fahrenheit, and the relative humidity is generally 

very low. Winter temperatures rarely rise much above 70 degrees Fahrenheit, with daytime highs 

often below 60 degrees Fahrenheit. Average annual precipitation within the Plan Area is 

approximately 7.5 inches, almost 85 percent of which falls between the months of October and 

March. Nearly all precipitation falls in the form of rain.   

1.3.2 Regional Waterways 

The Fresno County (County) area of the San Joaquin Valley receives water from the San Joaquin 

River, Kings River, Delta-Mendota Canal, Fresno Slough, San Luis Canal/California Aqueduct, 

ephemeral creeks, and groundwater. The principal drainages of the region are the San Joaquin 

and Kings Rivers; the San Joaquin River is located approximately a mile and half to the east of the 

Plan Area at its closest point and runs roughly parallel with the northern portion of the eastern 

edge of the Plan Area (between 1.5 and 5 miles from the Plan Area boundary). The Delta-

Mendota Canal parallels the San Joaquin River and the northeastern boundary of the Plan Area 

(between just over a mile to just under 3 miles to the east of the Plan Area). Just north of 

Mendota is the confluence of the San Joaquin River, Delta-Mendota Canal, and Fresno Slough, 

which runs parallel with the middle portion of the Plan !ǊŜŀΩǎ ŜŀǎǘŜǊƴ ōƻǳƴŘŀǊȅ όōŜǘǿŜŜƴ ƭŜǎǎ 

than a mile and 5 miles) and confluences with the Kings River at its southeastern end. The Kings 

River is located three miles from the Plan !ǊŜŀΩǎ ŜŀǎǘŜǊƴ ōƻǳƴŘŀǊȅ at its closest point, and it 

parallels the southeastern Plan Area boundary (between 6 and 15 miles). The Delta-Mendota 

Canal is completely channelized, and the Fresno Slough is primarily channelized but has some 

natural habitats. The San Joaquin and Kings Rivers historically contained large areas of riparian, 

wetland, and aquatic ecosystems which supported large populations of diverse native plants and 

animals. Presently, these rivers support only a fraction of the riparian habitat they once 



 

AM0019.1
 

 
15 

supported and the aquatic habitat has been greatly degraded from agricultural runoff and 

irregular flows, particularly in the case of Kings River. These waterways work as a series of 

distributary channels supplying water to farmland in the region. The San Luis Canal/California 

Aqueduct and groundwater provides water to the region as well.  

1.3.3 Native Habitats and Significant Ecological Areas Within the Vicinity of the Plan Area 

Native upland biotic habitats of the San Joaquin Valley once consisted of grassland and shrubland, 

nearly all of which have been converted to farmland or urban use within the last 80 years or 

more. Native plant and animal species once abundant in the valley have become locally 

extirpated or have experienced large reductions in their populations. The remaining native 

habitat in the region is particularly valuable to native wildlife species including special status 

species that persist in the region. The lands surrounding the Plan Area generally consists of 

agricultural land, with natural habitats mainly occurring in the foothills west of I-5I-5.  

Major ecological areas near the District include the San Luis Reservoir with the adjacent 

Cottonwood Creek Wildlife Area (WA), O'Neill Forebay with the adjacent O'Neil Forebay WA, 

Pacheco State Park, San Luis Reservoir State Recreation Area (SRA), Los Banos Reservoir, the 

Grasslands Ecological Area (EA), the Mendota Pool, Fresno Slough, the San Joaquin River, 

Mendota WA, Alkali Sink Ecological Reserve (ER), Kerman ER, the historic Tulare Lakebed, Kern 

National Wildlife Refuge (WRA) with surrounding duck clubs in Tulare and Kern Counties. 

The San Luis Reservoir is 12,500 surface acres and the adjoining O'Neil Forebay is 2,250 acres. 

The 700-acre O'Neill Forebay WA is along the northeast edge of the forebay. The 6,300-acre 

Cottonwood Creek WA is along the northwest and northeast edge of the reservoir. Cottonwood 

WA has terrestrial habitat with ephemeral streams and a few small ponds. The O'Neil Forebay 

WA has riparian habitat with four small ponds for wintering waterbirds. The reservoir and wildlife 

areas are approximately 30 to 40 miles northwest of the Plan Area. 

Pacheco State Park (6,890 acres) is along the west and southwest edge of  San Luis Reservoir. The 

San Luis Reservoir SRA is along the east and southeast edge of the reservoir. The south 

boundaries of these state lands are approximately 30 miles northwest of the Plan Area. San Luis 

SRA is over 27,000 acres which includes the reservoir. These state lands are terrestrial habitat 
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with ephemeral streams. Los Banos Reservoir (620 surface acres) is approximately 22 miles 

northwest of the Plan Area and is part of the state park system. Los Banos Creek flows below the 

reservoir dam and provides riparian habitat. 

The Grasslands EA is comprised of 240,000 acres divided into two districts. The North District is 

north of State Highway 152 and the South District is south of the highway. The South District 

southern border is 9 miles northwest of the Plan Area. The Grasslands EA is owned by private 

duck clubs, the United States (federal refuge system) and the State of California (state wildlife 

areas). This ecological area is primarily managed wetlands for wintering migratory birds but does 

include extensive riparian zones along the sloughs and San Joaquin River. 

The 12,000-acre Mendota WA is along ǘƘŜ tƭŀƴ !ǊŜŀΩǎ northeast boundary south of State 

Highway 180. The wildlife area includes riparian areas and approximately half of the area is 

managed wetlands for wintering migratory birds. Within the north central area of Mendota WA 

are a few private duck clubs. The Alkali Sink ER (930 acres) is along the Mendota WA northeast 

boundary and the Kerman ER (1,800 acres) is approximately four miles east of Alkali Sink ER along 

State Highway 180. Both ecological reserves are managed for Threatened and Endangered 

Species such as the San Joaquin kit fox. 

The Fresno Slough originates near the Kings River and flows north almost parallel to the Plan 

!ǊŜŀΩǎ eastern boundary and is approximately 3 to 5 miles from the boundary. Fresno Slough 

flows through the middle of Mendota WA and terminates at the Mendota Pool Dam which is also 

the confluent for the San Joaquin River. The Mendota Pool has approximately 1,200 surface acres 

with surrounding riparian areas. The San Joaquin River originates in the Sierra Nevada east of 

Fresno, flows to the west and eventually curves to the north in the San Joaquin Valley floor. It 

meets Fresno Slough at the Mendota Pool Dam and continues to flow through the Grasslands EA 

north to the Delta. The San Joaquin River below Friant Dam has more flows in recent years 

because of the Spring-run Chinook salmon restoration program. 

The northwest shoreline of the historic Tulare Lakebed is approximately 7 miles southeast of the 

nearest Plan Area boundary. Tulare Lake was once the largest freshwater lake west of the 

Mississippi River. Two large flood storage areas, South Wilbur and Hacienda Ranch, which are 
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along the southern Tulare Lakebed shoreline, are approximately 22 miles southeast of the Plan 

Area. Adjacent to these flood basins is Tulare Lake Drainage District Agricultural Evaporation 

Basins, which also attracts waterbirds. 

Kern NWR is approximately 32 miles southeast of the Plan Area. Kern NWR is 16,000 acres, of 

which approximately one-third to one-half is managed wetlands for wintering migratory birds. 

Within southwestern Tulare County and the areas south of Kern NWR include several small 

scattered private duck clubs. 

The amount of flooded acreage for all the above ecological habitats depends on the particular 

water year. Low to drought water years provide almost no to very low acreage wetland habitats 

in the valley. Whereas, in normal, above normal to wet years, extensive areas are flooded 

throughout the San Joaquin Valley. For example, during 2023, a wet and very snowy year, Tulare 

Lakebed filled up for the first time in decades (since the 1980s). During these flood years, wetland 

habitats attract thousands of waterbirds to the valley and in some years provides habitat across 

all seasons. During normal to above normal water years the Federal and State managed wetlands 

receive their full allocation of Level 2 water supply from the US Bureau of Reclamation through 

the Central Valley Project Improvement Act, and can receive additional water if available. . This 

extra water is usually used for wildlife and spring and summer irrigation of food crops and 

provides summer water for small, ponded areas. During most years outside of the private and 

publicly managed wetland areas, increased amounts of wetland habitat become available in the 

valley during the winter and spring months after rain events. For example, the ecological reserves 

near Mendota WA will form small shallow pools throughout its area which provide water during 

the winter and spring for waterbirds. 

In summary, major ecological habitats that provide water areas for wildlife range from less than 

three miles to 40 miles from the Plan Area boundaries. Most of these areas are to the northwest, 

east and southeast of the Plan Area. For a detailed discussion of waterfowl use of these ecological 

ƘŀōƛǘŀǘǎΣ ǎŜŜ ά!Ǿƛŀƴ aƻǾŜƳŜƴǘέ ǎǳōǎŜǉǳŜƴǘƭȅ ƛƴ ǘƘƛǎ ǎŜŎǘƛƻƴΦ 
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1.3.4 Avian Movement 

1.3.4.1 Waterfowl Movements within the Vicinity of Plan Area 

Pacific Flyway waterfowl migration occurs between the Central Valley California to as far as the 

most eastern Siberia (Russia) peninsula, Alaska, across the boreal forest of northern CanadaΩǎ 

western provinces within the Central Flyway, south through the Prairie Pothole Region of Alberta, 

Saskatchewan, the Dakotas, Montana, southwesterly through Wyoming, Idaho, Utah, Nevada, 

and Oregon, to northeast California to the Sacramento Valley (Ely and Takekawa 1996, Miller et. 

al. 2005). Plus, a direct flight from California to Alaska across the Pacific Ocean also occurs (Miller 

et. al. 2005). Migratory waterfowl move through the Central Valley from the Sacramento Valley 

to the Delta Region, to Suisun Marsh, the San Francisco Bay, the Grasslands Region, Mendota 

Wildlife Area, the Tulare Lakebed and Kern NWR. Large waterbodies bodies of surface water in 

ǘƘŜ ǊŜƎƛƻƴ ƛƴŎƭǳŘŜ ǘƘŜ {ŀƴ [ǳƛǎ wŜǎŜǊǾƻƛǊΣ [ƻǎ .ŀƴƻǎ wŜǎŜǊǾƻƛǊΣ ŀƴŘ hΩbŜƛƭƭ CƻǊŜōŀȅ. Apart from 

the San Joaquin River and the marsh and slough complex in the Mendota Wildlife Area to the 

northeast, there are no large waterbodies near the Plan Area, although studies have shown that 

waterfowl use lands within the Plan Area for foraging. A small portion will continue to southern 

California and Mexico (Ely and Takekawa 1996, Fleske et. al. 2002, Fleske et al. 2005). 

Daily waterfowl movements have been documented primarily between wintering roosting areas 

to feeding areas. Common habitat use or feeding areas for wintering waterfowl in the Central 

Valley include but are not limited to: managed wetlands, pasture lands, alfalfa, idle croplands, 

corn, rice and protected lands (refugia) especially during the waterfowl hunting season (Overton 

and Casazza 2023). Wintering waterfowl will also use green winter wheat and barley sprout fields 

to feed.  

Wintering female mallards (Anas platyrchynchos) daily movements ranged from 1.9 to 9.3 miles 

(Link et al. 2011). Female northern pintail (Anas acuta) mean daily movements ranged from 2.3 

to 6.8 miles with a maximum 15.3 miles (Moon 2004). Cox and Alton (1996) documented 

northern pintail daily evening flights ranging from 5.4 to 15.1 miles. Fleskes (2002/2003) 

documented northern pintail daily movements within the Grasslands Region. Birds moved 

between the Northern District and Southern District on a daily basis which is approximately 30 
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miles long on the north-south corridor. Central Valley gadwall (Mareca (Anas) strepera) daily 

movements ranged from 2.0 to 2.5 miles, mallard from 3.0 to 3.6 miles, and northern pintail from 

3.2 to 6.0 miles (McDuie et al. 2019). Seven species of ducks American wigeon (Mareca (Anas) 

americana), blue-winged teal (Spatula (Anas) discors), cinnamon teal (Spatula (Anas) 

cyanoptera), gadwall, mallard, northern pintail, northern shoveler (Spatula (Anas) clypeata 

(spatula) traveled 10.6 miles within the Suisun Marsh and up to 31.1 miles in the Sacramento 

Valley (Matchett et al. 2020). As cited by Moon (2004) mallards, green-winged teal (Anas creca 

(carolinensus)), and American wigeon mean daily flights were up to 3.1 miles with the longest 

distance was 9.3 miles. As presented in Table 3 from by Cox and Afton (1996), wintering snow 

geese mean flight distances were 14.3 miles, wood duck (Aix sponsa) 0.8-mile, American black 

duck (Anas rubripes) 3.5 miles, American wigeon 6.2 to 12.4 miles, mallard 4.0 to 24.9 miles, 

northern pintail 10.8 to 30.3 miles, and the canvasback (Aythya valisineria) 14.5 miles. Wintering 

white-fronted geese (Anser albifrons) traveled daily between 11.5 and 43.4 miles in the Central 

Valley (Ackerman et al. 2010). As cited by Ackerman et al. (2010), Canada geese (Branta 

canadensis) daily traveled up to 3.7 miles, greater snow geese (Anser caerulescens caerulescens) 

up to 7.3 miles and the tule greater white-fronted goose (Anser albifrons gambeli) 6.3 miles. 

Breeding female northern pintail mean home range ranges from 1.6 to 3.4 square miles 

(Derrickson 1978) and from 5.5 to 1,656 square miles (Moon 2004).  

The U.S. Geological Survey (USGS), Dixon, California, has been studying migratory bird telemetry 

movements in the Central Valley for decades. Although the results for the San Joaquin Valley are 

preliminary and very limited, the research study does show mallards and greater white-fronted 

geese using the northeastern edge of the Plan Area, thus it is very likely that waterfowl move 

further into the Plan Area (unpublished data, pers. comm. Mike Casazza, USGS). 

Major ecological habitats that provide water areas for migratory waterfowl range from less than 

three miles to 40 miles from the Plan Area boundaries. The above documented waterfowl 

movement distances are within distances between the regional habitat areas and the Plan Area 

boundaries. In addition, telemetry waterfowl movement studies demonstrate waterfowl use 

lands within the Plan Area and indicates there is a high probability waterfowl move into other 
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interior areas, especially areas that have grains, alfalfa and irrigated pastures within the Plan 

Area. 

1.3.4.2 Shorebird Movements within the Vicinity of the Plan Area 

Pacific Flyway shorebird migration routes are similar to waterfowl as described above. However, 

in addition, shorebirds have a major Pacific Ocean coastline migration route from California to 

Alaska and a larger proportion of shorebirds migrate to wintering grounds in Mexico and South 

America (O'Reilly and Wingfield 1995, Iverson et al. 1996, Butler et al. 1996, Warnock and Bishop 

1998, Warnock et al. 2001, 2004, Page et al. 2014). 

Pectoral sandpipers (Caladris melanotos) in the Great Plains generally moved within 6.2 miles of 

their marking site with a maximum distance of 18.6 miles at a migratory stopover area (Farmer 

and Parent 1997). Wintering dunlins (C. alpina) along coastal California shifted 8.7 miles along 

the coast from their capture location and later in the winter moved 87.0 miles inland into the 

Central Valley (Warnock et al. 1995). Long-billed dowitchers (Limnodromus scolopaceus) mean 

daily movements were 0.30 to 2.1 miles along the coastal estuary and later had a regional 

movement of 68.4 miles into the Central Valley including the South Grassland Ecological Area 

(Takekawa et al. 2002). Dowitchers home range ranged from 0.48 to 13.69 square miles. Regional 

movements from the coast to the Central Valley were a result of coastal inclement weather. Non-

breeding sanderlings (Calidris alba) were documented to have a home range distance up to 39.5 

miles with a mean distance of 17.3 miles (De Zeeum 1990).  

Shorebird habitat preferences include but are not limited to: flooded or irrigated agricultural 

croplands, rice, short grass pastureland, managed wetlands, ditches, sloughs, streams, farm 

ponds, reservoirs, sewage ponds and agricultural evaporation basins (Colwell and Dodd 1997, 

Shuford et al. 1998). It should be noted that since 1998, the number and acreage of agricultural 

evaporation basins has decreased due to a change in crop patterns and irrigation techniques. 

Similar to waterfowl, the USGS has studied shorebird bird telemetry movements in the Central 

Valley. Although the results are preliminary and very limited, the research study shows American 

avocet (Recurvirostra americana) using the southeastern edge of the District in Kings County. 
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Most of the avocet locations are on Naval Air Station, Lemoore, wastewater evaporation basin 

(unpublished data, pers. comm. Mike Casazza, USGS). 

Major ecological habitats that provide water areas for migratory shorebirds range from less than 

three miles to 40 miles between the regional habitat areas and Plan Area boundaries. The above 

documented shorebird movement distances are within distances from Plan Area boundaries. In 

addition, telemetry shorebird movement studies demonstrate shorebirds use lands within the 

Plan Area and indicate that there is a high probability shorebirds move into other interior areas 

within the Plan Area. 

1.3.4.3 Other Migratory and Residential Avian Species in the San Joaquin Valley 

DeLuca (2021) estimated the population for 112 migratory landbird species in the Central Valley 

which included 89 species in the San Joaquin Basin and 91 species in the Tulare Basin. Their study 

did not include migratory raptors. They estimated 65,229,117 ± 2,713,517 fall migrants and 

47,763,101 ± 736,814 spring migrants use the Tulare Basin. Examples of the most abundant 

species included, but not limited to, were Wilson's warbler (Cardellina pusilla), tree swallow 

(Tachycineta bicolor), orange-crowned warblers (Oreothlypis celataύΣ [ŀǿǊŜƴŎŜΩǎ goldfinch 

(Spinus lawrencei), marsh wren (Cistothorus palustris), and black-throated gray warblers 

(Setophaga nigrescens). The San Joaquin and Mokelumne Rivers provide important habitats for 

migrant willow flycatchers (Empidonax traillii), orange-crowned warblers, yellow warblers 

(Setophaga petechiaύΣ ŀƴŘ ²ƛƭǎƻƴΩǎ warblers (Comier et al. 2013).  

Mourning dove (Zenaida macroura) is commonly found in open woodlands, grasslands, 

croplands, deserts croplands, pastures, native grasslands, open chaparral, open hardwood, 

hardwood-conifer, riparian, and low-elevation conifer habitats (Zeiner et al. 1988-1990). The 

mourning dove is a resident and migratory bird in California and is very common in the San 

Joaquin Valley. Doves require a nearby water source and feed on seeds of cereal grains, forbs, 

and grasses. 

The Central Valley supports more than 90 percent of the breeding tricolored blackbird (Agelaius 

tricolor) populations, and more than 99 percent of the global population are found in the state 
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(Beedy and Hamilton 1997, Shuford and Gardali 2008). Most of the largest colonies are in the San 

Joaquin Valley. Tricolored blackbirds are listed as State Threatened and are primarily a California 

resident bird, but a small portion of the population migrates to the Central Valley from northern 

states. Nesting preference is in cattail (Typha sp.) and tule (Scirpus sp.) stands. Other minor 

nesting habitats include willows (Salix sp.), Himalayan blackberries (Rubus discolor), thistles 

(Cirsium and Centaurea spp.), and nettles (Urtica sp.). Because of loss of native nesting habitat, 

tricolored blackbirds have moved into silage, alfalfa, and grain fields for nesting (Beedy and 

Hamilton 1997). Tricolored blackbird feeding areas include native grasslands, irrigated pastures, 

dry seasonal pools, seasonal wetlands, riparian scrub habitats, open marsh borders, agriculture 

fields, such as cereal grains and alfalfa which are continuously mowed, rice fields, feedlots and 

dairies (Shuford and Gardali 2008). Birds feed within 3.1 miles of their nesting colony but can go 

as far as 9.3 (Beedy and Hamilton 1997) and 20 miles (Neff 1937).  

The Central Valley is a major breeding area for the state-ƭƛǎǘŜŘ ƳƛƎǊŀǘƻǊȅ {ǿŀƛƴǎƻƴΩǎ hawk (Buteo 

swainsoni). Swainson's hawks migrate up and down the Central Valley and winter in South 

America (Zeiner et al. 1988-1990, Bechard et al. 2020), although there are several individuals 

which are now year-round residents of the San Joaquin Valley. {ǿŀƛƴǎƻƴΩǎ hawks preferred 

nesting trees include valley oaks (Quercus lobataύΣ CǊŜƳƻƴǘΩǎ ŎƻǘǘƻƴǿƻƻŘ όPopulus fremontii), 

willows (Salix spp.), walnut (Juglans spp.), sycamore (Platanus sp.), eucalyptus (Eucalyptus spp.), 

redwoods (Sequoia sempervivens), conifers, and riparian forest zones (Zeiner et al. 1988-1990, 

.ƭƻƻƳ мфулΣ 9ǎǘŜǇ ŀƴŘ 5ƛƴǎŘŀƭŜ нлмнύΦ /ƻƴŎŜƴǘǊŀǘŜŘ ƴŜǎǘƛƴƎ {ǿŀƛƴǎƻƴΩǎ Ƙŀǿƪǎ ƘŀǾŜ ōŜŜƴ 

observed within the vicinity of Mendota Wildlife Area along the Kings River/Fresno Slough 

ǊƛǇŀǊƛŀƴ ŎƻǊǊƛŘƻǊ ό9ǎǘŜǇ ŀƴŘ 5ƛƴǎŘŀƭŜ нлмнύΦ {ǿŀƛƴǎƻƴΩǎ Ƙŀǿƪǎ ǇǊŜŦŜǊǊŜŘ ŦƻǊŀƎƛƴƎ ŀǊŜŀǎ ƛƴŎƭǳŘŜ 

native grasslands, irrigated pasture, alfalfa and harvested grain fields (Estep 1989, Smallwood 

мффрΣ 9ǎǘŜǇ ŀƴŘ 5ƛƴǎŘŀƭŜ нлмнΣ 9ǎǘŜǇ нлмоύΦ [ŀǊƎŜ ŦƭƻŎƪǎ ƻŦ ǎǇǊƛƴƎ ƳƛƎǊŀǘƛƴƎ {ǿŀƛƴǎƻƴΩǎ Ƙŀǿƪǎ 

have been observed in the San Joaquin Valley following moving agricultural discs after the grain 

has been harvested, as the heavy equipment flushes out insects and rodents for the hawks to 

feed. 
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Similar to waterfowl and shorebirds, the USGS has studied long-legged wader bird telemetry 

movements in the Central Valley. Although the results are preliminary and very limited, the 

research study does show white-faced ibis (Plegadis chihi) using the southeastern edge of the 

District in Kings County and two points in the northeast corner of the Plan Area. Most of the ibis 

locations are on Naval Air Station, Lemoore, wastewater evaporation basin (unpublished data, 

pers. comm. Mike Casazza, USGS). Other long-legged waders in the San Joaquin Valley include 

the great egret (Ardea alba), snowy egret (Egretta thula), cattle egret (Bubulcus ibis), black-

crowned night heron (Nycticorax nycticorax), great blue heron (Ardea herodias), and green heron 

(Butorides virescens) (Zeiner et al. 1988-1990). Long-legged waders prefer wetlands but will feed 

in agricultural areas such as irrigated crops (grains, alfalfa, pastures) and irrigation canals. Nesting 

habitat preferences include dense cattail or tule stands, trees, and wooded riparian zones (Zeiner 

et al. 1988-1990). 

The above-mentioned resident and migratory birds are examples of species that could potentially 

use lands within the Plan Area. Site environmental reviews of potential VCIP projects would 

provide a more detailed summary of all potential avian species that could be affected by future 

specific projects within the Plan Area. 

1.4 PLAN AREA 

Under the VCIP, the approximately 535,000-acre Plan Area would include solar and infrastructure 

development within Fresno County. The Plan Area is currently mostly in agricultural production 

with some natural lands mostly west of I-5.  

1.5 SOILS 

Fifty-four soil types occur in the Plan Area (NRCS Web Soil Survey, 2024). Soils of the Plan Area 

vary from clay to silty loam to sandy loam. Some of these soils are wet, while others are arid, and 

some are also alkaline. It is of note some soils within the Plan Area have clay pans which typically 

support vernal pool habitat. Serpentine soils are absent from the Plan Area.  

1.6 BIOTIC HABITATS/LAND USES 

Eight biotic habitats and land uses occur in the Plan Area, which are characterized as alfalfa, 

fallow/ idle croplands, open/natural lands, orchards/vineyards, row and field crops, 
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water/wetlands/riparian woodland, and roads/developed/ruderal (Table 1 and Figures 3a-3g). It 

should be noted that the Plan Area supports a number solitary trees and small clumps of trees 

scattered throughout; the tree mapping unit was not of sufficient size of sufficient size map and 

include as a separate biotic habitat.  These habitat types and their constituent plant and animal 

species are described in more detail below. 
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