
 

 

TECHNICAL MEMORANDUM  

DATE:  January 23, 2020 

TO:   Cristian Gonzalez, City Manager, City of Mendota 

FROM:  Wood Technical Consulting Solutions, Inc.  

SUBJECT: Water Source Feasibility Assessment for the Mendota Valley Agricultural Holdings 

Project  

 

This technical memorandum provides an assessment of potential water sources that may be utilized 

to support operation of the Mendota Valley Agricultural Holdings Project (Project). The Valley 

Agriculture Holdings, LLC (Applicant) seeks to determine a viable water source for cannabis irrigation 

and operations on a vacant 114-acre parcel (APN 013-030-68s) located in the eastern portion of the 

City of Mendota (City). Where a potential water source may be feasible, this technical memorandum 

describes further investigations or actions that may be required to secure and utilize those potential 

water sources for the Project. Three water source alternatives are under consideration for the Project, 

including: City municipal water supplies, an onsite groundwater well, and treated City Wastewater 

Treatment Plant (WWTP) discharges. Onsite rainwater capture and storage may also be used to 

supplement the Project’s water supplies and is examined herein as an additional option to support 

Project irrigation and operations. Table 1 provides an overview of the feasibility, constraints, and 

anticipated costs of each option.  

Project Description 

The Applicant is proposing development of approximately 59 acres (2,570,000 square feet [sf]) of 

commercial cannabis cultivation and processing facilities within City limits. The 59 acres will be 

purchased from the City and is a portion of a larger 114-acre vacant and unimproved parcel of land 

currently owned by the City. The Project would result in the development of 1.2 million sf (29.2 acres) 

of hoop houses, 60,000 sf of headhouses (two structures each 30,000 sf in size; 1.37 acres), 8,000 

total sf (0.18 acres) of employee buildings (i.e. restrooms, break rooms, offices), roads, and other 

ancillary infrastructure. Project implementation would result in up to 2 million sf (45.9 acres) of 

cannabis canopy onsite, and require construction of supporting water and wastewater infrastructure, 

including a viable water source and any onsite water treatment necessary for agricultural irrigation 

and municipal use, and a septic system to accommodate wastewater.  

Implementation of the Project would occur over two phases, and the selected water source 

infrastructure would be developed concurrently with or prior to Phase 1 (construction of hoop 

houses, employee buildings and supporting infrastructure). Utilizing a conservative estimate of 2- to 
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3-acre-feet per year (AFY) per acre of cannabis canopy for irrigation, the Project would require 

approximately 100 to 150 AFY of water for cannabis irrigation and operations. An additional 1-2 AFY 

of potable water is anticipated for municipal uses onsite associated with typical business operations 

(restrooms, bathrooms, sinks, etc.). Landscape water demand, if any, for landscape screening or 

planters should be relatively low, but has not yet been calculated. 

City Municipal Water Supplies 

Under this alternative, the Project would utilize the City municipal water supply via a connection to 

the transmission main network (see Attachment A). The City sources high-quality, potable water from 

three primary production groundwater wells located on a private well field approximately 3.5 miles 

northeast of the City, near the San Joaquin River and two emergency backup wells off Bass Avenue 

(City of Mendota 2009).  

Under a lease agreement (Attachment B) with the well field property owners, the City obtains higher-

quality groundwater in exchange for lower-quality water suitable for crop irrigation that is pumped 

from City-operated groundwater wells located west of the Fresno Slough. The lease agreement 

began in 1999 and runs for 25 years with 5-year renewals upon the end of the agreement, for a 

period of up to 40 years. The lease agreement may be renegotiated following its termination, which 

may affect the annual price. Per the existing lease agreement, the City pays a flat annual rate of 

approximately $118,940 (in 2020 dollars) to pump up to 2,000 AFY before additional rent must be 

paid to the property owner. Pumping over 2,000 AFY requires additional annual rent in increments 

of approximately $7,723 (in 2020 dollars) per increase of 100 AFY. As of the 2017-18 fiscal year, the 

City currently pumps approximately 1,800 AFY to meet its water demand of 1,485 AFY. City water 

demand is projected to increase with anticipated future development to an estimated 2,200 AFY by 

2025.  

Utilization of City municipal water supplies for the Project would require new infrastructure to convey 

water from the City’s transmission mains to the Project site, and could include one of the two 

following routes, as discussed with City Public Works: 

1. The nearest transmission main is a 10-inch main located approximately 0.45 miles southeast 

of the Project site, east of West Belmont Avenue and south of the William Robert Johnson 

Municipal Airport (see Attachment A). The most direct route to the transmission main from 

the Project site would require construction of a water line across roadway infrastructure and 
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the San Luis Drain1. This route would need to traverse approximately 4 privately owned 

parcels, which may require easement negotiations with property owners that could 

complicate Project implementation. While property owners and infrastructure management 

agencies may be willing to grant easements, their cooperation is not guaranteed. 

2. Alternatively, a longer route that is entirely within the public right-of-way adjacent to 

transportation corridors could be selected to connect to a 12-inch main near the intersection 

of Belmont Avenue and San Benito Avenue (Highway 180). This route would require City 

approval, but would avoid potentially lengthy and costly negotiations with adjacent property 

owners. However, if the decided route crosses the Union Pacific Railroad (UPRR) which runs 

perpendicular to Belmont Avenue, an encroachment permit from the UPRR Company would 

be required. In order to obtain an encroachment permit, the Applicant would need to submit 

an online application accompanied by complete engineering plans and a non-refundable 

$3,055 application fee, in addition to reimbursing the UPRR Company for all expenses 

incurred for application review (UPRR 2019a).  Plans for pipeline crossing must also be 

compliant with UPRR guidelines2 for railway engineering standards (UPRR 2019b). This 

pipeline would be a dead-end pipe terminating at the Project site. 

While preliminary conversations with City Public Works are optimistic regarding a connection to City 

infrastructure and municipal water supplies, use of City municipal water would require additional 

inspections to determine connection to, and capacity of, a proposed transmission line, drilling a water 

line, and associated expenses. Infrastructure installation may necessitate horizontal directional 

drilling methods to avoid impacts to existing infrastructure, which would be determined during 

geotechnical investigation determining the appropriate path and method for installation. Because 

construction of water infrastructure would require City permits as well as potential approvals from 

adjacent property owners and the Airport, the precise water line route would be determined through 

the permitting process. Therefore, the most feasible water line route would be determined upon 

further investigation by the Applicant’s engineers and agreed upon with the City.  

Under the City’s existing lease agreement, utilization of additional groundwater supplies to serve the 

Project is considered a feasible option that would require payment of additional rent to the lease 

operator through the City. While City supplies can currently accommodate an increase of 100 to 150 

 

 

1 The San Luis Drain is a portion of a drainage feature for the San Luis Unit, which is part of both the federal Central 

Valley Project and the California State Water Project. Authorized by the San Luis Act in June 1960 (Public Law 86-488), 

it is jointly operated by the Bureau of Reclamation and the California Department of Water Resources (Bureau of 

Reclamation 2019).  
2 UPRR follows the AREMA Manual for Railway Engineering Chapter 1 – Part 5 Pipelines. To purchase a copy of the 

AREMA guidelines, a request must be sent to AREMA (UPRR 2019b). 
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AFY to support the proposed Project, the increased total could approach the maximum allocation of 

2,000 AFY under the existing annual City payment. Given the projected increase in City water demand, 

payment of increased rent to allow City pumping to exceed 2,000 AFY would likely be required over 

the life of the Project if not upon Project implementation. The amount paid may also be subject to 

change throughout the life of the Project upon lease expiration. While a series of 5-year extensions 

are possible under the existing agreement, the agreement expires in 2039 and would at a minimum 

require renegotiation, which may affect price. The Applicant may also negotiate with the City to pay 

a fair share fee for the additional exchange of water necessary to serve the Project. Further 

coordination with the City is required to determine the stipulations of entering such an agreement 

and determine annual cost. 

Onsite Well Construction  

Groundwater is the primary source of water for agricultural irrigation within the region. Groundwater 

pumped from wells drilled onsite would be a potential alternative for the Project, which would involve 

construction of a new groundwater well(s) on the 59-acre Project site parcel. Construction of a water 

well system is typically comprised of drilling the well and installation of water distribution lines to 

buildings, pumps and associated wiring, pressure tanks, and any water treatment equipment that 

may be necessary depending on water quality (National Ground Water Association [NGWA] 2019).  

Groundwater underlying the Mendota area Project site is in the Delta-Mendota Subbasin of the San 

Joaquin Valley Groundwater Basin. Within this groundwater basin, groundwater resources are 

confined within two water bearing layers – the upper aquifer and the lower aquifer – separated by 

an impermeable layer of fine-grain clay sediments referred to as the Corcoran Clay layer. As the 

Corcoran Clay layer is impermeable to groundwater movement, groundwater levels in upper and 

lower aquifers are generally independent of each other and do not mix. Within the upper aquifer, the 

depth to groundwater can vary by season, but is generally encountered at a depths ranging from 25 

to 60 feet below ground surface (bgs) (Department of Water Resources [DWR] 2019a). Depth of the 

Corcoran Clay layer is between 100 to 500 feet bgs and can be up to 160 feet thick in some places, 

resulting in much greater depths to groundwater within the lower aquifer.  

Groundwater quality differs between the upper and lower aquifers, but generally, water quality is low 

in the upper aquifer and high in the lower aquifer (DWR 2006).  

1. The upper aquifer3 is loosely divided into two zones, the shallow zone and the deep zone. The 

shallow and deep zones are divided by the A-Clay, a fine-grained4 layer located 70 to 130 

 

 

3 Defined as the water-bearing strata above the Corcoran Clay layer. 
4 Predominantly composed of clay and silt. 
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feet bgs. In the Project vicinity, concentrations of total dissolved solids (TDS) in the shallow 

zone (above ~70 feet) range from 1,200 mg/L to as high as 6,200 mg/L. TDS in the deep zone 

(below ~130 feet) range from 5,000 mg/l to 7,000 mg/L. These values indicate very high 

amounts of TDS in the upper aquifer, and that TDS concentrations generally increase with 

depth. Annual monitoring data shows TDS concentrations have been increasing since 2000 

due to the easterly migration of a highly saline groundwater front, and may likely continue to 

vary and increase throughout the life of the Project.  

2. High-quality water may be accessed in the lower aquifer beneath the Corcoran Clay layer at 

around 550 bgs, however, pumping from the lower aquifer is likely to be highly regulated due 

to local, regional, and state regulations on groundwater quality, levels, and the potential for 

subsidence. 

Groundwater sourced from an onsite well would likely require further treatment based on the existing 

salinity concentrations of groundwater beneath the Project site to be suitable for crop irrigation and 

Project operations. For instance, high concentrations of TDS limit the suitability of a water source for 

agricultural irrigation and may have detrimental impacts on cannabis cultivation. Water quality (i.e. 

TDS concentration) required for cannabis is unclear and the effects of salinity on cannabis require 

further research. Groundwater with TDS concentrations lower than 600 mg/L may be used as an 

agricultural supply and is generally suitable for all crops; however, concentrations exceeding 1000 

mg/L are generally not suitable for salt-sensitive crops (SWRCB 2016). This option therefore would 

likely require Reverse Osmosis (RO) or other desalination techniques to remove TDS any other 

potential contaminants. Groundwater testing at the Project site would therefore be required to 

confirm contaminant levels, including TDS, and determine groundwater quality to inform the level of 

treatment and type of system required for use.  

Regarding regulatory requirements, construction of a well would be subject to local and state 

regulations including the Sustainable Groundwater Management Act (SGMA), SWRCB Cannabis 

Cultivation Policy groundwater requirements, and DWR Bulletin 74 for well standards (DWR 2019a; 

SWRCB 2019a; DWR 2019b). The Groundwater Sustainability Plan (GSP) for the City and Delta-

Mendota Subbasin is currently being developed under SGMA and may affect restrictions on 

groundwater pumping in the Mendota area. The Draft GSP for the Delta-Mendota Subbasin is 

anticipated for public release in early 2020, and will be implemented in 2021 or 2022. Therefore, while 

the GSP is unlikely to affect well construction, the GSP has some potential to affect well operations. 

The Applicant would need to obtain permits from the Fresno County Department of Public Health, 

Environmental Health Division before construction, modification, or destruction takes place. Any 

water well construction activities must be performed only by a licensed C-57 Water Well Contractor 

and must meet applicable local and state water standards. Installation, repair, or replacement of a 

well pump must be performed by a person who possesses a valid C-57, C-61 or Class A contractor’s 
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license. Depending on site conditions, a licensed California geologist or hydrogeologist may be 

consulted on well siting, design, and/or construction (DWR 2019b). 

In addition to existing regulatory requirements, groundwater pumping and exchange in the Mendota 

area has been subject to various agreements between the Bureau of Reclamation, the Regional Water 

Quality Control Board, and local water districts, and other landowners were developed under 

Settlement Agreements that restrict the depth and amount of groundwater pumping. Under 

Settlement Agreements 1 and 2 (1998), groundwater wells must be perforated at a depth of at least 

70 feet bgs to protect water quality and limit surface water drawdowns due to interconnected surface 

water in the upper aquifer system. Municipal wells located approximately 1.2 miles north of the 

Project site and west of the Fresno Slough that pump groundwater from the lower aquifer are drilled 

to depths of 250 to 550 bgs (State Water Resources Control Board [SWRCB] 2019a). 

The cost of a water well system can vary greatly depending on several variables, including well depth 

and diameter, pump type, other materials used in the well drilling process, and cost of inspection 

and maintenance. Drilling a new well to over 70 feet bgs in the upper aquifer would cost 

approximately $400,000 to $500,000 in the Mendota area, independent from any onsite treatment 

required. Drilling to approximately 550 feet bgs in the lower aquifer would cost upwards of $1 million, 

but may not require onsite treatment for use. Costs associated with this alternative may also include 

an RO system depending on existing contaminant concentrations and levels of TDS. Water treatment 

infrastructure may vary significantly in price depending on the source water quality and the system 

provider, and further analysis of onsite groundwater quality is required to determine the treatment 

necessary for irrigation of recreational cannabis. Professional well installation and inspection costs 

can also vary significantly depending on the level of service provided. 

City Wastewater Treatment Plant (WWTP) 

This alternative would involve obtaining City WWTP discharges and treating onsite to a level suitable 

for cannabis irrigation and Project operations. The 120-acre WWTP is located directly northwest of 

the Project site and consists of aerated and facultative lagoons, percolation ponds, and 57 acres of 

shallow basins for wastewater treatment and disposal. The WWTP treats wastewater to a secondary 

un-disinfected level that is unsuitable for irrigation of crops for human consumption, and disposes a 

majority (>80%) of the effluent through evaporation ponds. Permitted treatment capacity of the 

WWTP is 2.0 million gallons per day (MGD) with a disposal capacity of 1.12 MGD, which equates to 

approximately 1,255 AFY. The disposed 1,255 AFY is available for use, however, it would require 

further tertiary treatment or an RO system to reach the desired water quality for Project operations.  

The WWTP discharges undergo secondary treatment prior to disposal, which removes biological 

nutrients and remaining solids through bacterial decomposition. Tertiary treatment is the final 

cleaning process that improves wastewater quality before it is reused, recycled, or discharged into 
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the environment. Bacteria, viruses, parasites, and other microorganisms that are harmful to human 

health are also removed at the tertiary stage. Tertiary treatment of wastewater is typically achieved 

through chlorine treatment or ultraviolet (UV) light disinfection (Environmental Protection Agency 

[EPA] 1999). UV disinfection is a widely accepted solution for municipal wastewater disinfection, and 

is a safe and cost effective alternative to chlorine treatment. The effectiveness of a UV disinfection 

system depends on several variables such as the characteristics of the wastewater, the intensity of 

UV radiation, and the radiator configuration. Use of a UV treatment system therefore requires further 

investigation to determine quality of the source wastewater, feasibility of UV treatment, and other 

treatment (i.e. RO) necessary for Project irrigation and operations.  

The City has indicated that the Applicant could pursue this alternative and that the WWTP discharges 

could be obtained at no cost. While this alternative would therefore be lowest in the direct cost for 

water, additional infrastructure improvements (i.e. tertiary-level water treatment) would be necessary 

for implementation. Such improvements would include a water line connection either directly to the 

WWTP discharge structure or pumped from the disposal systems (percolation ponds and shallow 

evaporation basins), and tertiary treatment and/or RO infrastructure. The type of necessary filtration 

infrastructure would depend on the impurities in the source wastewater, and requires further analysis 

and wastewater operator contact to determine the most viable system to meet the Project’s needs 

and treat water to a level suitable for irrigation of recreational cannabis.  

Cost incurred from this option would include the construction of water infrastructure to convey 

secondary treated water from the WWTP to the Project site, and installation and maintenance of the 

tertiary treatment or RO system. Tertiary treatment and RO systems vary significantly in price 

depending on several factors, including capacity, source water quality, and provider. Further 

investigation and a quote from a professional provider would therefore be required to determine a 

cost range for the type of system required for Project implementation.   

Onsite Rainwater Capture 

Though not likely to meet the complete demands of the Project, onsite rainwater capture is a 

potential supplement to the water source alternatives described herein. The Project proposes to 

construct a stormwater capture basin to retain stormwater conveyed from buildings and impervious 

surfaces onsite, which could potentially supplement the Project’s water supplies. Precipitation that 

falls on the proposed hoop houses and buildings on the Project site would be conveyed to the 

stormwater capture basin to be stored for future use. Fresno County receives an annual average of 

11.5 inches of precipitation, which has fluctuated between 8.65 and 13.65 inches per year in the past 

three years on record (National Weather Service 2018). Precipitation frequency and intensity is also 

projected to increase in variability with future climate change, the impact of which must be 

considered in any reliance on rainwater supplies for Project operations. 
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As described above, the Project would develop approximately 1,340,000 sf of new buildings including 

hoop houses, headhouses, and employee buildings, which would potentially be lined with gutters 

and drains to convey runoff to the stormwater capture basin. Using the total building area and the 

Rational Method Equation5 for calculating runoff, the Project could capture approximately 21.9 AFY 

on average to use for irrigation or to supplement emergency uses (e.g. to supply the fire tank). 

Although hoop houses may not have gutters installed to directly capture precipitation, the hoop 

houses would still generate concentrated runoff that could be captured by onsite drains and funneled 

into surface storage basins or subsurface cisterns. This calculation assumes that rainwater retention 

infrastructure (i.e. gutters and drains to convey runoff to the stormwater capture basin) is established 

to capture the maximum amount of runoff from each building, and does not include the conveyance 

of sheet flow from other impervious surfaces (e.g., paved parking areas or roads) into the stormwater 

capture basin. 

Preliminary Conclusion 

The water sources available to the Applicant are varied, due to environmental and regulatory 

constraints. While additional research on all options is recommended, Applicant and additional City 

input should be solicited before pursuing each alternative further. 

Based on ease of access to clean water supply, establishing a connection to the City municipal water 

supply would be the most straightforward. Due to the relatively distant locations of the nearest water 

mains, this option requires additional coordination between the City and Applicant, or between the 

Applicant and public and private property owners, to install the water line extension. While the 

Applicant has indicated that a closer water main may be present, no evidence could be found to 

support the statement in provided mapping or discussion with City staff. Visual observations are 

being made to confirm. An anticipated route and connection point is necessary for further 

investigation, and an associated cost estimate for water line installation can be assembled. 

 

 

Attachments 

Attachment A – City of Mendota Water System Map  

Attachment B – B&B Ranch Water Well Lease Agreement 

 

 

5 The Rational Method Equation was developed to model peak flow rates of small, urban watersheds, and can be used 

to calculate runoff from various surfaces (Natural Resources Conservation Service n.d.).  



 

Table 1. Water Source Alternatives Overview 

Water Source 

Alternative 
Feasibility Overview Constraints Costs to Consider 

City Municipal Water 

Supplies 

• High-quality treated municipal 

groundwater supplies would be 

conveyed to the Project site through 

City transmission mains and 

constructed water infrastructure 

• The Applicant may need to enter an 

agreement with the City to increase 

municipal groundwater allocations 

• Would not require onsite water 

treatment 

• Requires connection to the City’s 

transmission main 0.45 miles 

southeast of the Project site  

• Requires routing new infrastructure 

south along existing Right of Way 

and then north along West Belmont 

Avenue, or beneath West Belmont 

Avenue and the San Luis Drain  

• Construction may traverse at least 4 

other parcels 

• Permits and approvals required from 

the City, UPRR, and adjacent 

landowners depending on route  

• May need booster pump and/or tank 

due to length of dead-end line 

• Water infrastructure components 

to connect to transmission main 

(e.g. pipelines, pumps, meters) 

• Construction costs; trenching and 

potential horizontal directional 

drilling  

• Annual rent (~$7,723 per 100 AFY) 

to allow City pumping to exceed 

2,000 AFY 

• One-time $3,055 application fee for 

UPRR encroachment permit (if 

required) in addition to costs 

incurred by UPRR for application 

review 

• Cost of municipal water per gallon  

Onsite Well Construction • New private groundwater well would 

be drilled to at least 70 feet bgs and 

ancillary infrastructure would be 

constructed on the Project site 

 

 

 

 

• Potential constraints due to 

groundwater levels and quality 

• Groundwater may require further 

onsite treatment (e.g. RO) for 

cannabis irrigation 

• Subject to local and state regulations 

for well construction, maintenance, 

and groundwater extraction (e.g. City 

Municipal Code, SWRCB, DWR) 

• Well drilling and contractor costs 

dependent on the well size, depth, 

pump types, and other materials 

• Inspection and maintenance of well 

facilities by a licensed professional 

• Potential onsite water treatment 

system (e.g. RO)  

 

City WWTP • WWTP discharges of 1.12 MGD 

(total of 1,255 AFY) are available for 

use at no cost to the Applicant 

• WWTP discharges would be 

conveyed to and treated at the 

Project site 

• Requires new infrastructure to convey 

WWTP discharges to the Project site 

• Requires further onsite treatment and 

disinfection (e.g. RO) for cannabis 

irrigation 

• Installation of water distribution 

lines to buildings, pump and 

associated wiring, pressure tanks 

• Onsite water treatment system (e.g. 

tertiary treatment or RO) 

Onsite Rainwater Capture • Precipitation captured Project 

structures (e.g. hoop houses, 

headhouses, employee buildings) 

and conveyed to a stormwater catch 

basin 

• Not sufficient to meet Project water 

demands; would supplement options 

listed above 

• Installation of stormwater capture 

and conveyance system 

• Storage and pump system for reuse 
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• Would supply a maximum average 

of 21.93 AFY if buildings only were 

outfitted with  

• Maximum water supplies requires a 

capture and conveyance system 

installed on all buildings  
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City of Mendota Water System Map 
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Attachment B 

B&B Ranch Water Well Lease Agreement 

 
































































