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NOTICE OF PREPARATION OF AN 

ENVIRONMENTAL IMPACT REPORT 

DATE: September 4, 2024 

TO: State Clearinghouse, Agencies, Organizations, and Interested Parties 

PROJECT: Aquaterra Water Bank Project 

This Notice of Preparation (NOP) has been prepared to notify agencies and interested parties that the 

McMullin Area Groundwater Sustainability Agency (MAGSA), as Lead Agency, is preparing an Environmental 

Impact Report (EIR) pursuant to the California Environmental Quality Act (CEQA) for the Aquaterra Water Bank 
Project (Project). MAGSA is requesting input from reviewing agencies and the public regarding the scope and 

content of the EIR. 

The NOP, which includes a project description, maps, and the project’s Initial Study, is available for review on 

MAGSA’s website at: https://aquaterra.mcmullinarea.org/. Copies are available for review at the MAGSA office,

275 S Madera Ave. Suite 301, Kerman, CA 93630.  

PROJECT DESCRIPTION: MAGSA proposes to construct and operate a groundwater banking program within 

MAGSA’s jurisdictional boundaries, found in Fresno County northeast of Helm, west and south of Kerman, and 

approximately 20 miles southwest of Fresno. The project will establish an 800k acre-foot water bank underlying 

the MAGSA area. The project may include and involve the following actions: 

1. Contract Water Sources and Returns

• State and federal contract water will be the source water for the Bank. Diversions to the Bank

will be allocated contractor water from San Louis Reservoir that is routed to the Fresno Slough

and the Mendota Pool. Contract water will be returned as either “wet” water or through state
and federal contractor-controlled water trades and transfers.

2. Groundwater Banking Program

• Establishment of the Bank will require construction of conveyance, recharge, and recovery

facilities. Recharge deposits to the Bank are expected to occur primarily from October
through February of any given year.

3. Infrastructure and Easements

• Project infrastructure elements to be constructed include conveyance, recharge, and

recovery facilities. Long-term easements with landowners for the elements will be obtained.
The conveyance and recharge system will include the construction of a main canal, lateral

canals, recharge basins, pump stations, recovery wells, and road crossings.

4. Operations

• The Bank will be managed under an Operational Model that will provide a framework for
monitoring hydrologic and water quality data and planning, tracking, and projecting water

recharge and export.

5. Monitoring

• Groundwater quality and quantity, groundwater and surface water movement, import and
export of drinking water constituents to and from the Mendota Pool, and movement of legacy

groundwater constituents will be monitored and managed through a developed program.

A complete description of construction elements is provided in the Initial Study found on the Project website. 

A description of the operational elements of the Project including an Operational Plan is in development and 

will be included in the Draft EIR.  

https://aquaterra.mcmullinarea.org/
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EIR SCOPE OF ANALYSIS: The EIR is intended to provide decision-makers and the public with information that 

enables them to consider the environmental consequences of the proposed project. The EIR would identify 

potentially significant effects, cumulative impacts, and any feasible means of avoiding or reducing the 
effects through project redesign, the imposition of mitigation measures, or implementation of project 

alternatives.  

Based on the analysis contained in the Initial Study, the probable environmental effects to be analyzed in the 
EIR include but are not limited to the following:  

Air Quality      Biological Resources 

Cultural Resources     Greenhouse Gas Emissions 

Hazards & Hazardous Materials                                    Hydrology/Water Quality     

Land Use/Planning 

 

PUBLIC SCOPING: MAGSA is seeking comments from residents, property owners, and concerned citizens 

regarding issues they believe should be addressed in the EIR. In accordance with CEQA, MAGSA requests that 

agencies review the description of the Project provided with the NOP at https://aquaterra.mcmullinarea.org/and 

provide comments or guidance on the scope of environmental issues related to the statutory responsibilities 

of the Lead Agency. 

A scoping meeting is scheduled for Wednesday, September 18th, 2024, at 6:00 pm at the Kerman Senior 
Center, at 720 S 8th St, Kerman, CA, 93630. The scoping meeting will include a brief presentation describing the 

Project and a preliminary review of potential environmental effects. The scoping meeting will include time for 

the public and stakeholders to provide input on the scope and content of the EIR, including any input regarding 
potential mitigation measures or possible alternatives to the Project. 

The issuance of this NOP triggers a 30-day public scoping period. The scoping period begins on September 

4th, 2024, and ends on October 4th, 2024. Comments may be sent any time during the 30-day public scoping 

period. Please focus your comments on issues related to the scope and content of the environmental analysis 

that will be included in the EIR. All public and agency scoping comments must be received or postmarked by 
October 4th, 2024. Due to the time limits mandated by state law, MAGSA recommends that your feedback is 

provided at the earliest possible date, but not provided later than 30 days (October 4th, 2024) after receipt of 

this notice. If applicable, please include the name of a contact person for your agency. All comments should 
be directed to: 

 

McMullin Area Groundwater Sustainability Agency  
275 S. Madera Avenue, Suite 301 

Kerman, CA 93630 

 
Comments may also be emailed to 

aquaterra@mcmullinarea.org  

https://aquaterra.mcmullinarea.org/
mailto:aquaterra@mcmullinarea.org
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Figure 1-1: MAGSA Regional Location   
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Figure 1-2: Kings Groundwater Subbasins and Groundwater Sustainability Agencies  
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Water Contractors 
Water contractors are public agencies and local water districts who signed long-term water supply 
contracts that set the maximum amount each can request annually, with actual deliveries based upon 
regional and statewide hydrologic conditions, current reservoir storage, and the combined requests from 
all water contractors. These water contractors have financially supported the SWP and CVP by repaying 
principal and interest on bonds for initial construction and subsequent improvements. The water 
contractors also pay all associated costs, including labor and power, for facility maintenance and 
operation (CDWR 2022b).  

San Luis Reservoir and Associated Facilities 
San Luis Reservoir (SLR) is an offline reservoir serving both the CVP and SWP. It receives state and 
federal contract water (Figure 1-3). The water stored in the reservoir, which can hold 2,027,840 acre-feet 
(af), is managed as approximately 48 percent federal water (1,062,180 af) and 52 percent state water 
(965,660 af) (USBR 2013) and is jointly managed by both the federal and state governments.  

 
Figure 1-3. San Luis Reservoir and Associated SWP and CVP Facilities (Modified from USBR 2013)  

Federal contract water is pumped from the southern end of the Sacramento – San Joaquin Delta (Delta) 
into the Delta Mendota Canal (DMC) using the Tracy Pumping Plant, typically at 2,500 – 3,000 cubic 
feet per second (CFS) (USBR 2020). Downstream of the pumping plant, federal water gravity flows in 
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the DMC to the O’Neill Pumping Plant, which lifts the water into the O’Neill Forebay (Figure 1-3). State 
contract water is similarly pumped at the southern end of the Delta, from the Clifton Court Forebay. State 
contract water is pumped into the California Aqueduct which gravity flows to the O’Neill Forebay.  

The Mendota Pool 
The Mendota Pool is a 2,000-acre reservoir created by Mendota Dam with a San Joaquin River (SJR) arm 
and a Fresno Slough arm (Figure 1-4). DMC contract water delivered to the pool is delivered to the SJR 
Exchange Contractors Water Authority, other CVP contractors, the Mendota Wildlife Area, and State 
water contractors through seven withdrawal points in the pool, canals, or pump locations. About 500 CFS 
remains for discharge past the Mendota Dam into the SJR.  

Fresno Slough/James Bypass   
The North Fork of the Kings River becomes the Fresno Slough, flowing northward and carrying 
floodwaters to the Mendota Pool and the SJR (Figure 1-4, Figure 1-5). The James Bypass is a constructed 
channel bypassing a portion of Fresno Slough, which was originally designed to contain excessive high 
flows, particularly for flood management. Flows in Fresno Slough and the James Bypass primarily result 
from Pine Flat Dam flood releases, 55 miles east (Figure 1-4).  
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Figure 1-4. MAGSA Hydrologic Features  
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Figure 1-5: Project Features 
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1.3 PURPOSE AND NEED 

The sustainability goal of the MAGSA GSP is to ensure that by 2040 the basin is being managed to 
maintain a reliable water supply for current and future beneficial uses without experiencing undesirable 
results. The purpose of the Project is to contribute to this sustainability goal by constructing and operating 
a groundwater bank that provides flexibility to water contractors and contributes to aquifer recharge. The 
Project will provide additional storage to maximize the capture and use of allocated waters, by allowing 
contractors to store excess contract water and flood water in wetter years and recover this water in normal 
or dry years.  

The Project is needed is to improve groundwater sustainability in the region by improving water supply 
reliability and providing flexibility to local agencies complying with the SGMA. Agricultural land uses in 
the MAGSA area are exclusively dependent on groundwater for irrigation. Groundwater extraction has 
created a pumping cone of depression, resulting in large amounts of available aquifer storage space. The 
Project will provide a dry-year water supply to prevent agricultural field fallowing or loss of crops. 

The Project will establish the 800k AF-capacity Bank underlying the MAGSA area, which is adjacent to, 
and will accept water from, the Fresno Slough and the Mendota Pool (Figure 1-4, Figure 1-5).  The Bank 
will be implemented to capture carryover contract water for storage and subsequently return the water to 
contractors as “wet” water or through state and federal contractor-controlled water trades and transfers.  
Contract water will be returned to the Pool in compliance with a contractor’s request, using existing CVP 
and SWP facilities, and in full compliance with existing  CVP and SWP rules and regulations  for transfer 
through the facilities.   

The Project will be designed to divert and recharge up to 208,000 acre-feet per year (AFY) of contract 
water into the Bank over a 5-month period, and subsequently recover up to 148,000 AFY of contract 
water from the Bank over a 5-month period for use by SWP and CVP contractors (MAGSA 2022) (Table 
1-1). The Bank’s proximity to existing water system infrastructure makes it well-suited to accept water 
deposits from SWP and CVP contractors, local MAGSA partners and consortiums, and others. It is 
anticipated that the Bank will be recognized as a water bank by the Bureau of Reclamation. 
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Table 1-1. Aquaterra Water Bank Specifications 

  Specification Value Unit 
Recharge 

 
  

  Maximum Recharge  208,000 AF/Y 
  Period Nov - Mar   
  Days 151   
  Recharge Rate per Day 1,377 AF/D 
  Recharge Basin Acres 3,480 Acres 
  % of land available for recharge basins (1) 80   
  Available Recharge Acres 2,784 Acres 
  Design Recharge Basin Infiltration Rate 6 in/d 
Recovery (1) 

 
  

  Maximum Recovery 148,000 AF/Y 
  Period May - Sept   
  Days 153   
  Recovery Rate per Day 972 AF/D 
  Number of Pumps (2) 88   
  Design Recovery Pump Capacity 2,500 GPM 
Notes 

  

  
  

1 Land is required for associated infrastructure 
  

2 Number of extraction/recovery pumps operational simultaneously 
 

 

1.4 PROJECT DESCRIPTION 

MAGSA proposes to construct and operate a groundwater banking program, described in the following 
paragraphs. This project description includes the following sections: 

• Sources of water; 
• Banking program description and operations;  
• Infrastructure and easements;  
• Construction actions;  
• Operations and maintenance; 
• Monitoring; 
• Governance, ownership, and partner relationships. 

This document addresses the construction of the Bank and the first offering of 800,000 AF of bank 
storage operations. Previous studies estimate the MAGSA aquifer has approximately 1.8 million AF of 
storage capacity due to aquifer overdraft, therefore up to 1 million AF of storage capacity will remain 
available after the initial 800,000 AF are deposited (MAGSA 2022). While future offerings are 
anticipated to use this additional storage capacity once the bank is constructed and initial storage capacity 
has been met, such offerings are conceptual and not planned to a degree to be assessed in this document. 
Future offerings would result only in operational changes and would be addressed in future environmental 
documentation.  
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1.4.1 Contract Water Sources and Return 

State and federal contract water described in Section 1.2.1 will be the source water for the Bank. 
Diversions to the Bank will be allocated contractor water from San Luis Reservoir that is routed to the 
Fresno Slough and the Mendota Pool. The Bank will import allocated contract water from two locations 
in the Mendota Pool (Figures 1-5 and 1-6).  Delivery of the allocated contract water from contractors will 
reduce the amount of carryover water contractors would otherwise save for their use in the following year 
through storage in San Luis Reservoir. Any contractor’s carryover water is at risk of being lost to enable 
San Luis Reservoir accommodation of the following year’s water. Thus, allocated water for delivery to 
the bank would be carryover water that could otherwise be at risk of loss by the contractor.  The Project 
will allow additional, temporary storage in years where fall San Luis Reservoir storage is high and 
carryover water is at risk, allowing contractors to retain the current year’s allocation for their use in the 
following year. Movement of allocated contractor water would require authorization from the Bureau of 
Reclamation or the California Department of Water Resources. The Project would not divert any flood 
water and would not affect Kings River flood flows.  The Project will capture allocated contract water to 
avoid spills from the San Luis Reservoir and divert that water into the Bank for storage.  

Contract water will be returned as either “wet” water or through state and federal contractor-controlled 
water trades and transfers.  All returns will be made upon a contractor’s request using existing CVP and 
SWP facilities, and in full compliance with existing CVP and SWP rules and regulatory requirements for 
transfer through the facilities. 

   

1.4.2 Groundwater Banking Program 

Establishment of the Bank will require construction of conveyance, recharge, and recovery facilities. 
Construction costs will be recovered through subscription fees collected from bank users, referred to as 
banking partners. Initial banking partners will have priority options within the water bank, through the 
purchase of a subscription share that will provide them with a permanent and perpetual right to a set 
amount of storage capacity. Banking partners with subscription shares will be able to deposit and 
withdraw contract water within that account. These subscription shares will be purchased per AF of 
storage capacity and will be available for the entire planned storage capacity of the bank’s first offering of 
800,000 AF. Should later offerings become available, they would provide a different type of bank share 
without priority options. MAGSA will own all associated facilities and space of the Bank.  
 
Ten percent of each deposit will be left behind in the water bank to offset operational and evaporative 
losses and improve subsurface conditions through in lieu recharge (i.e., improving unsaturated zone water 
content to benefit crops and plants) or direct recharge (i.e., replenishing the underlying aquifer). Losses 
will be accounted for within the Project area as the volume of water for deposit will be metered when it 
enters the Mendota Pool and will move directly into the water bank conveyance system for distribution 
through MAGSA and recharge within the identified recharge zones.   

Banking partners are likely to be charged an annual fee to cover operations and maintenance (O&M), 
monitoring, and other regular annual costs. Banking partners will not be charged any transaction fees for 
depositing into or withdrawing from the water bank. Future offerings, not evaluated in this document, 
may involve the potential for transaction fees. All fees will be charged with zero-base budgeting, with no 
profits for MAGSA, since it operates as a local agency without profit. 

Operational Schedule 
Recharge deposits to the Bank are expected to occur primarily from October through February of any 
given year, a five-month period during which the State and Federal Water Projects have historically had 
excess capacity. Contract water recovery withdrawals from the Bank are expected to occur from May 
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through September (Table 1-1, MAGSA 2022). This period coincides with both the regional growing 
season when irrigation drives higher water demand, and California’s dry season when other demands such 
as streamflows for fisheries, recreational use, urban and suburban irrigation increase. 

1.4.3 Infrastructure and Easements  

The project infrastructure elements include conveyance, recharge, and recovery facilities. MAGSA will 
attain long-term easements with landowners for these elements. Since MAGSA is a government agency, 
public ownership will allow use of these facilities by other public organizations in coordination and 
cooperation with MAGSA. Each facility type is discussed in the following sections. 

Conveyance Infrastructure and Easements 
The conveyance system (Figure 1-6) will include the construction of a main canal, lateral canals, pump 
stations with pumps, and road crossings. Table 1-2 summarizes the general design criteria for canals, 
pumps, and pump stations. Table 1-3 shows the design criteria for each canal.  
Table 1-2. Conveyance Facilities Preliminary Design Criteria 

System Component Design Criteria Unit 

Levee and Channel      
Main Canal Design Capacities 300, 400, 500 CFS 
Lateral Canal Design Capacities 120 CFS 
Side Slopes, Inside and Outside 1.5:1 ratio 
Design Velocity 1 FPS 
Consolidation Factor 25 1 % 
Freeboard at Maximum Capacity 1 ft 
Direction of Flow bi-directional 2 n/a 
Levee Easements     
Conveyance Easements 160 ft 
Temporary Construction Easements 40 ft 
Pump Stations       
Design Capacities 300, 400, 500 CFS 
Construction and Materials Concrete and Steel n/a 
Water Lift Distance per Pump Station 13, 15, 11.25 ft 
Pump Bays and Pump Types at Full Capacity 6 each 
Number of Pump Stations 19 each 
Pumps, Electric 4     
Individual Pump Capacity:  20% of Pump Station Capacity 3 

300 CFS Canal 60 CFS 
400 CFS Canal 80 CFS 
500 CFS Canal 100 CFS 

Design Lift 16 ft 
Design HP (Based upon CFS) 

300 CFS Canal 145 HP 
400 CFS Canal 195 HP 
500 CFS Canal 240 HP 

Total Number of Electric Pumps 84 n/a 
Pumps, Natural Gas 3, 4, 5     
Individual Pump Capacity:  400 CFS Canal 



Aquaterra Water Bank Project  
Initial Study and Mitigated Negative Declaration 

 

 

 

McMullin Area Groundwater Sustainability Agency 

 

12 

 

 

July 2024 

System Component Design Criteria Unit 

Design Lift 16 ft 
Horsepower: 400 CFS Canal 195 HP 
Total Number of Natural Gas Pumps 18 n/a 
Pumps, Propane 3, 4, 5     
Individual Pump Capacity:  300 CFS Canal 
Design Lift 16 ft 
Horsepower: 300 CFS Canal 145 HP 
Total Number of Propane Pumps 12 n/a 
Notes 
1 Compaction factor is the amount excavated fill will decrease after compaction.  
2 Main canals have 0% slope to allow flow into and from MAGSA. 
3 Each canal is designed to function on five pumps, with one to serve as a backup. 
4 All pumps will have variable frequency drive controls to minimize energy use during low flow. 
5 Natural gas pumps will only be on 400 CFS canals, and propane pumps will only be on 300 CFS canals. 

Channels and Levees. The bi-directional main canal will convey water from the Mendota Pool to 
recharge basins to deposit water into the water bank and will withdraw water back to the Mendota Pool 
from recovery wells. Table 1-3 summarizes the current design criteria of the canal network. The water 
bank will include 63.5 miles of new or upgraded canals. A lateral canal system will be constructed to 
distribute water from the main canal system to non-adjacent recharge basins where necessary. Table 1-4 
summarizes the cut and fill volumes of canals. Cut has been calculated at 3.3M cubic yards and fill 
calculated at 2.3M cubic yards. 
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Table 1-3.  Canal Dimensions 
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  Miles ft ft ft ft ft ft ft CFS acres  

Main                     

Eastside 37 16 14 52 116 10 12 7 500 897 

Jensen 9.5 16 14 49 110 9 11 7 500 230 

American 10.75 16 14 49 110 9 11 7 400 261 

Siskiyou 4.5 13 14 44.5 104 8.5 10.5 6 300 109 

Connecting 
Canals 

1.75 13 14 44.5 104 8.5 10.5 6 300 42 

Subtotal 63.5 -- -- -- -- -- -- -- -- 1539 

Laterals 2                     

120 CFS 0.75 8 14 28.25 76.5 4.75 6.75 4.5 120 18 

Notes: 
          

1 Measured as slope toe to slope toe on the exterior of levee, and calculated assuming canal invert at surface grade, thus 
representing a maximum width; if canal invert is situated below grade, this width will be smaller. 
2 Laterals fall mostly within the recharge basin footprints. 
3 Slope of 1.5. 
4 Total easement widths = 200 ft. 
5 Represents maximum potential value for earthmoving activities (length, bottom width, top width, depth). 

 

Table 1-4. Channel Cut and Fill Volumes 

Main Canal / Channel Cut (cubic yards) Fill (cubic yards) 

Eastside 1,946,141 1,390,229 

Jensen 416,031 326,403 

American 556,601 355,015 

Connecting Canals 203,923 15,904 

Siskiyou 196,927 162,846 

Main Canal Subtotal 3,319,623 2,250,397 

Laterals 12,734 9,551 

Total 3,332,357 2,259,948 
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Diversion and Lift Pumps and Pump Stations. The conveyance system includes diversion pump 
stations and lift pumps that will enable operation of the water bank program (Figure 1-6). Pump station 
capacities will range from 300 to 500 cubic feet per second (CFS), depending upon the canal they are 
servicing, and the pump capacities and power requirements will be specified accordingly (Table 1-2, 
Table 1-5). 

Diversion pump stations are located to divert water from the Mendota Pool (Jensen Diversion; James 
Diversion) as part of the water banking program. General design criteria for pump stations are provided in 
Table 1-2. Lift pump stations will be installed along the canal system. Lift pump stations will lift water up 
to 16 feet (ft), with differences depending upon grade and location. For the bi-directional canal system, 
lift pumps will be designed for bi-directional flow, able to pump up-gradient and gravity flow down. Up-
gradient flow will be used to move diverted waters to recharge basins. Down-gradient flow will be used to 
gravity flow recovery water back to the Mendota Pool. Descriptive information for the specific diversion 
stations and summaries of the number of 300, 400 and 500 CFS pumps are presented in Table 1-5. 

All pump stations will include discharge manifolds, canal gates, bypass functionality to allow bi-
directional flow in the canals, electrical and transmission equipment, and accessories. All pump stations 
will be designed for six bays. Electric, propane and natural gas-powered pumps will be used at the pump 
stations: 

• 500 CFS pump stations will be comprised of 6 electric-powered pumps; 
• 400 CFS pump stations will be comprised of 3 electric pumps and 3 natural gas-powered pumps; 

and 
• 300 CFS pump stations will be comprised of 3 electric pumps and 3 propane powered pumps. 

The system will include a total of 84 electric pumps, 18 natural gas and 12 propane powered pumps 
across 19 pump stations (Table 1-5).  

The primary reliance upon electric pumps is intended to reduce greenhouse gas emissions from pumping 
in compliance with California SB 32.  These pumping plants will require new associated natural gas, 
electrical, and control facilities to enable their operation. 

Easements. MAGSA will obtain easements for the construction and operation of the conveyance system. 
Permanent conveyance easements will be obtained from individual landowners to build canals across 
their properties. Permanent conveyance easements will be up to 160 ft wide (80 ft to either side of the 
canal center line). All canals and channels, associated levees, pump stations and road crossings will be 
located within the permanent conveyance easement.  Temporary construction easements, up to 40 feet 
wide, will be obtained for the Project along the canal system.  

Based upon the specifications for the temporary and construction easements, the total maximum easement 
width will be 200 ft (Table 1-2) along the 63.5-mile main conveyance system (Table 1-3), corresponding 
to about 1,540 acres.  
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Table 1-5. Pump Stations 

Station Name No. of 
Stations 

Type Capacity 
(CFS) 

Location 

From To 

Diversion           

Jensen Diversion 1 New 300 Mendota Pool Fresno Slough 
Access 

James Diversion 1 Replacement (1) 300 Mendota Pool Fresno Slough 
Access 

American Diversion 1 New 400 James Bypass American 

Subtotal 3 
  

    

Lift             

Jensen Canal Lift Stations 4 New 500 Jensen Canal 

American Canal Lift Stations 4 New 400 American Canal 

Siskiyou Canal Lift Station 3 New 300 Siskiyou Canal 

Eastside Canal Lift Stations 5 New 500 Eastside Canal 

Subtotal 16 
  

    

Pump Distribution   Pump Types per Station 

500 CFS 9 6 Electric Pumps per 500 CFS Station 

400 CFS 6 4 Electric and 2 Natural Gas Pumps per 400 CFS Station 

300 CFS 4 4 Electric and 2 Propane Pumps per 300 CFS Station 

Total Stations 19         

Notes: 

1.  Replacement of Mid-Valley Water District Pump Station 

McMullin Projects (Phase 1 and Expansion) Integration. The McMullin Projects include a 5,000-acre 
pilot recharge project in the southwest corner of MAGSA that was constructed in 2021, and the McMullin 
Expansion Project, found in the south of the MAGSA area and which is in the final stages of planning and 
design. Conveyance infrastructure constructed for these projects will be integrated with this project to 
increase capacity and functionality. In particular, the McMullin Project conveyance infrastructure will 
enable transport of surface waters across the MAGSA area for water banking recharge through recharge 
basins.  

Road Crossings. Box culverts will be installed for County roads when appropriate. Crossings at State 
highways and busy roads will be jack and bore pipelines. Box culverts will have a design capacity 
consistent with the adjacent canals and will be designed to meet County and Caltrans requirements as 
appropriate. For paved road crossings, pavement will be replaced in the impacted area. During 
construction, traffic at County and State road crossings will be managed through either closing half the 
road for traffic or having detours. Design details for road crossings are shown in Table 1-6. 

Box culverts or standard pipe crossings will be installed at farm road crossings. Selections will depend 
upon design flows, costs and other site considerations. Culverts will be designed for road crossing lengths 
ranging from 30 to 120 ft, depending on whether the crossing is perpendicular or diagonal to the road. 
Culvert piping will either be steel or concrete. 
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The details and locations of the crossings will be finalized during design with the goal of maintaining the 
functionality and capacity of the road system during construction and operations. Traffic management 
requirements will be determined by the County based upon traffic load of the crossing (e.g., vehicles/day) 
and other factors that affect the road system functionality, such as the detour length.  
Table 1-6. Road Crossings 

State Highway and County Road Crossings Units  
 

Design Jack and Bore pipeline 1 
 

 
Construction and Materials Concrete 

 
 

Length Based on Road Width 1 ft  
Design Head Loss through Culvert <0.1  ft 

  Traffic Management Not required   
County Roads as possible      

Design Box 1 
 

 
Construction and Materials Pre-Cast Box Culverts 

 
 

Length Based on Road Width 2 ft  
Design Head Loss through Culvert <0.1  ft 

  Traffic Management Detour or traffic control 3   
Farm Road Crossings, Option 1      

Design Box  
 

 
Construction and Materials Pre-Cast Box Culverts 

 
 

Length Based on Road Width 2 ft  
Design Head Loss through Culvert <0.1  ft 

  Traffic Management Detours or traffic control as needed 3   
Farm Road Crossings, Option 2      

Design Pipe 7, with end section 
 

 
Construction and Materials Corrugated Steel or Concrete (H25 Live Load) 

 
 

Length Based on Road Width 2 ft  
Design Head Loss through Culvert <0.1  ft  
Traffic Management Detours or traffic control as needed 3 

 

Notes 
1 Designed in accordance with County and State standards, as appropriate. 
2 Will depend upon layout.  Will extend beyond the road in accordance with local and county standards as 
appropriate. 
3 Determined by the County based upon local traffic conditions and need to maintain road system functionality 
during construction 
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Figure 1-6. Project Design Details  
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Recharge Basins and Infrastructure 
The water banking program will rely on recharge basins for depositing banked water into the underlying 
aquifer through surface to groundwater infiltration. Approximately 3,480 acres of farmland will be used 
as recharge basins on a seasonal basis, providing a recharge capacity of approximately 1,377 AF per day 
(AFD) (Table 1-1). This estimate is based on the following assumptions:  

• 80 percent of the land is in operation as recharge area, while the remaining 20 percent is required 
for associated infrastructure (e.g., levees and drive roads), and 

• An estimated recharge rate of 6 inches per day.  

Design. The exterior berms are designed to be drivable by truck or tractor at 14-ft top widths. The 
perimeter levee around the recharge basins will have a design exterior slope of 2:1 and interior slope of 
5:1 and will have a bottom width of up to 54 ft, depending on the topography of each site and the height 
of each berm (between 3.5 ft to 4 ft). The perimeter levees will be constructed by pushing up soils within 
the recharge basin adjacent to the levee, creating a shallow, 1-foot deep borrow area whose length will 
depend upon the perimeter berm design. The borrow areas will be up to 140 ft wide.  Gathering soils from 
the recharge basins for levee construction simplifies heavy equipment selection and duration of earthwork 
construction and minimizes the travel distance of fill material used for berm construction. Scrapers are 
expected to be used to create the berms. Interior levees will serve as checks to accommodate changes in 
grade and will have a top width of 8 ft, and a bottom width of up to 30 ft depending on the topography of 
each site and the height of each berm. Figure 1-7 provides the design for a typical recharge basin and 
Figure 1-8 provides a cross-section of the external berms. To minimize earthwork in constructing the 
recharge basins, two primary design configurations have been identified: 

1. 3.5-ft tall perimeter and interior berms with 20-acre checks 
2. 4-ft tall perimeter and interior berms with 40-acre checks 

These designs enable a minimum water depth during operation of about 1 ft, equivalent to two days of 
supplied water for the design infiltration rate of 6 inches per day. A summary of design and fill 
specifications for the recharge basins is shown in Table 1-7. 
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Figure 1-7. Conceptual Recharge Basin Design on 80-acre field with 20-acre checks.  

Design shows an overall conceptual approach with berm height, field size and number of checks varying 
by location. 
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Figure 1-8. Cross-section and assumptions for external berms 
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Figure 1-9. Recharge Basins and Local and Regional Recovery Wells  
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To protect groundwater quality and to minimize other disturbances to the region, recharge land locations 
were reviewed for areas with a potential to affect water quality.   These areas include ecological 
preserves, future planned housing developments, townships (e.g., Raisin City), areas with potential soil or 
groundwater contamination (e.g., the regional landfill, Raisin City oil field, and current or past 
concentrated animal feed operations). Current or former industrial or maintenance sites are more likely to 
have broader and more concentrated soil contaminants such as pesticides, fertilizers, heavy metals, 
hydrocarbons, and animal wastes. Recharge basins will be situated to minimize the potential to transport 
these constituents to groundwater or mobilize these constituents in existing groundwater. 

The Aquaterra Groundwater Bank Feasibility Study (MAGSA 2022) and the McMullin Phase 1 Flood 
Flow Capture Plan (FFCP, Bachand et al. 2022b, Appendix 1) provide information and guidance 
regarding locating, managing, and operating recharge basins, including on active farmlands.  

Ownership and Agreements. Recharge will primarily be implemented on private farmlands, ensuring 
groundwater allocations associated with those lands remain with the landowner. Recharge basins will be 
under easements and agreements that will require the acceptance of banking water when that water is 
available. 

Multi-Benefit and Associated Design and Operations Requirements. Recharge will be the primary use 
for the recharge basins and that primary use will be reflected in the design and operations of the recharge 
basins. Recharge basin operations are expected to allow farming opportunities outside the anticipated 
recharge schedule, primarily during the normal irrigation season. Compatible farming could include 
annual crops, such as tomatoes, carrots, alfalfa, and grasses. Farming operations will depend upon farmer 
needs and decisions. Management practices will be developed to ensure farming operations, if conducted, 
do not compromise recharge operations and performance.  

Decisions regarding using the recharge basins for other uses to provide multiple benefits will be made in 
discussions with landowners and incorporated into design and operations as appropriate.  Outcomes will 
be consistent with the goals and efforts of MAGSA and its partners.  

Mosquito Control. The recharge basins may require measures for mosquito control. These measures 
could include varying water levels and having periods of draw down to interfere with mosquito breeding 
patterns, and seasonal introduction of fish to prey on mosquitos. Several Fresno County Mosquito 
Abatement Districts cover area within MAGSA (Consolidated Mosquito Abatement District, Fresno 
Mosquito and Vector Control District, Fresno Westside Mosquito Abatement District). Recharge basins 
will be operated in accordance with their recommendations to manage mosquitos.  
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Figure 1-11.  Avoidance Areas 
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Recovery Wells, Infrastructure and Easements 
Nearly 90 electric recovery wells with a design capacity of 2,500 GPM will be installed to enable an 
extraction rate of 148,000 AFY (Table 1-1). These wells will return contract water back into the 
CVP/SWP system for banking partners (MAGSA 2022). Recovery wells have been distributed within 
MAGSA into two groups, which include local recovery wells and regional recovery wells. Figure 1-9 
shows the well distribution.   
Local recovery well placement.  Local recovery wells will be installed to capture water at or near 
recharge basins to extract locally recharged water. These wells will be installed at the downstream 
groundwater gradient within the recharge basin footprint and included in any easements and agreements 
on that property.  

Regional recovery well placement.  Regional recovery wells will be installed to capture recharged 
contract water that has extended beyond the footprint of the recharge basin and beyond the zone of 
influence for the local recovery wells. The goals of the regional recovery well systems will be to capture 
groundwater that has moved beyond the local footprints of recharge basins and to control groundwater 
flows to manage potential effects, such as water quality impacts associated with past and current land uses 
and regional hydrology impacts.  The groundwater hydrology report (Appendix 2) describes expected 
mounding during recharge periods that will raise local groundwater elevations up to 100 feet under 
recharge basins.  During the spreading process and in consideration of the groundwater gradient, some 
portion of the recharged water may extend outside the influence of local recovery wells and travel along 
groundwater gradients.  The regional recovery wells will generally be located about ½ mile apart along 
the main conveyance corridors to capture groundwater flowing along the groundwater gradient.  

Well depths. The typical depths of recovery wells will range from approximately 300 to 600 feet below 
ground surface (bgs), with an expected average depth of 450 ft.  All wells will be screened in the 
unconfined layer above the Corcoran Clay. The Corcoran Clay layer ranges from 300 to 700 ft deep 
throughout MAGSA, with shallower depths on the eastern side than the western side.  

Monitoring Wells 
A groundwater monitoring well network consisting of 80-90 percent 100 to 200 ft deep shallow 
monitoring wells and 10-20 percent as 400 to 600 ft deep monitoring wells will be installed. All wells will 
draw from the unconfined layer above the Corcoran Clay. Groundwater monitoring wells will be placed 
to fulfill the following Project requirements and needs: 

• Deep and shallow nested wells will enable MAGSA to monitor water quality groundwater 
gradients, transport, and mixing across groundwater depths; 

• Placement along the main conveyance corridors will enable tracking of groundwater transport, 
elevation changes, and water quality effects in response to basin recharge and well recovery 
actions, and inform measures needed to mitigate potential impacts and maximize operations; 

• Provide operations decisions related to managing groundwater levels and energy needs associated 
with groundwater pumping; 

• Allow monitoring of groundwater elevations, groundwater gradients and groundwater flow 
response towards or away from areas of interests (e.g., MAGSA jurisdictional boundaries, 
recharge zones boundaries, San Joaquin River, Raisin City oil field, Raisin City Water District); 
and, 

• Provide information and data to calibrate the Operational Model and help in its development as a 
planning and validation tool. 

Approximately 60 private monitoring wells are estimated for the Project with the final number to be 
determined based upon operational needs. 
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1.4.4 Construction 

Construction will require obtaining permits and approvals, establishing a schedule, and managing 
construction logistics including heavy equipment usage, staging areas, soil management, and building 
materials. 

Construction Permitting and Approvals 
Project construction and operation will require coordination, consultation and permits from multiple 
agencies with jurisdiction for various aspects of the Project. An important element of this process is 
federal recognition and acknowledgment of the Bank by Reclamation as a groundwater bank, which will 
allow CVP contractors to take delivery of their water at the bank. Water banking and returning practices 
will be consistent with California and Federal law, including State of California authorized places-of-use 
as permitted or licensed. Reclamation is performing a separate NEPA analysis for this project.  

Project and Construction Schedule 
Construction is planned to begin in 2025 and be completed in 2028.  Recharge facilities for banking 
partners are planned to become available in 2025 and recovery planned to become available in 2026.  

Construction Logistics  
Preliminary planning identifies typical heavy equipment required for installation of the various facilities 
to include various heavy equipment (e.g., cranes, drill rigs, excavators, backhoes, graders, concrete trucks, 
dump trucks, loaders and bulldozers). Table 1-8 shows an estimate of heavy equipment required for 
conveyance, recharge and recovery construction duration. The calculations estimate approximately 4,700 
heavy equipment weeks over a 3-year construction period, equivalent to 1,560 heavy equipment weeks 
each year and 30 pieces of heavy equipment typically being used simultaneously. Most construction 
machinery would be used on site. 

Five-acre construction staging areas will be identified along the canal system with collaboration and 
written permission from landowners. One-acre staging areas are anticipated to be required near each 
pump station. Staging areas would be situated a sufficient distance from Raisin City and other populated 
areas to avoid nuisances to residents.  

All soil excavation will be balanced such that excavated soils equal needed fill. A balanced design will 
ensure no soil will be imported or exported. Any excess soil will be moved from the excavation areas to 
on-site disposal areas, such as adjacent farmlands, with scrapers or 16-yard dump trucks. 

Building and construction materials are assumed to be locally available from Fresno or neighboring areas 
with assumed one-way mileage of 20 miles.  Building and construction materials will include concrete, 
steel, and wood, as well as PVC and electrical items. Riprap may be needed for canal slope protection.  
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Table 1-8. Estimated Heavy Equipment Requirements 

  Project 
Element 

Duration Expected Equipment Utilized 2 Pieces of 
heavy 
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Pump Stations                                   
 

Pump Stations 14 location 18 252 x 
 

x x 
 

x 
 

x 
  

  3 756 

Road Crossings                                   
 

Paved Road 
Crossings (Box 
Culverts) 

14 location 17 238 x 
  

x 
   

x x x x 2 476 

 
Railroad 
Crossings 

14 location 2 28 x 
  

x 
   

x x x x 2 56 

 
Paved Road 
Crossings (Jack 
and Bore) 

14 location 8 112 x 
  

x 
   

x x x x 2 224 

 
Farm Road Pipe 
Culverts 

4 location 56 224 x 
  

x 
   

x x x x 2 448 

  Subtotal       602                         1,204 

Main Conveyance 
Canal 

                                  

 
Main 
Conveyance 
Canals 

3 mile 63.5 191   
  

x x 
 

x x 
  

  4 762 

  Subtotal                                 762 

Recharge Elements                                   
 

Recharge 
Basins 

14 basin 51 714   
 

x 
 

x 
 

x x x x x 2 1,428 

  Subtotal                                 1,428 
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2.26 WAT-9.  DEVELOP AND IMPLEMENT MONITORING PLAN  

A monitoring plan will be developed for surface and groundwater. All monitoring will be used for real-
time system management (WAT-11) and for developing, validating and refining the Operational Model 
(WAT-12) 

A. Surface Water Hydrologic and Water Quality Monitoring 

Surface water monitoring goals will include compliance with pump-in and drinking water standards 
(Water Quality Report, Table 31). These goals relate to both water quality and flow monitoring.  Surface 
water hydrology and water quality monitoring will be critical in real-time operational decisions and for 
regulatory requirements.  

Surface water monitoring includes any above-ground monitoring. This includes water provided to the 
recharge basins for recharge and water recovered from wells for export.  Surface water flow and water 
quality monitoring will occur at key conveyance locations: 

• Flow and water quality monitoring at Bank import and export locations (Figure 1-6). 
• Flow and water quality monitoring at operational nodes or intersections within the conveyance 

system (Figure 1-6)  
• Flow monitoring at inflow locations to recharge basins (Figure 1-9)  
• Pumping flows, water levels and water quality at recovery wells (Figure 1-9).   

Monitoring will include real-time, telemetric monitoring of surface flows and levels to provide actionable 
data to manage and control surface water distribution through the Bank and to alert water managers of 
potential system failures. Pump flow monitoring will be determined directly through flow meters or 
indirectly through pump energy demand and the calibrated energy-flow relationships.  Water quality 
monitoring at import and export locations will be developed as required by the Pump-In standards defined 
in WAT-2 and WAT-5.  Monitoring methods will be consistent with standards identified in EPA Title 22 
sampling and pump-in monitoring (Reclamation 2017, 2019).  EC monitoring will be used for real-time 
monitoring of salts.   

The water quality report, Section 10, provides an initial plan for monitoring during periods of recharge 
and recovery (Appendix 3). 

B. Groundwater Monitoring 

MAGSA will implement a groundwater monitoring program that will include a grid of monitoring wells 
spaced approximately 1 – 2 miles apart to accurately map groundwater quality and levels and track lateral 
groundwater movement. A subset of nested wells will be used to track water quality constituent 
concentrations with depth. These data will be collected to avoid any negative impacts to domestic wells, 
and to ensure recovery wells can access higher quality groundwater. Well data underlying and 
downstream of recharge basins will be used to monitor first-flush of constituents, characterize flow paths, 
and plan for future groundwater recovery.   

Level monitoring will also be used to track groundwater responses to recharge and recovery to support 
local recharge basin and recovery well operations, including determinations regarding curtailment of 
operations at those locations (WAT-3, WAT-4). 

2.27 WAT-10.  DEVELOP AND IMPLEMENT FACILITIES OPERATION, MAINTENANCE AND 
MONITORING MANUAL 

MAGSA will develop a comprehensive Facilities Operation, Maintenance and Monitoring Manual for the 
Bank.  

A. System Operations and Maintenance (O&M)  
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This manual will develop O&M protocols for conveyance canals, recovery wells and recharge basins 
and their associated turnouts, valves, pumping stations, security fencing and other equipment and 
instrumentation. Mechanical and electrical equipment such as pump stations, valves instrumentation, 
and telemetry systems will utilize manufacturer and installer recommendations, manuals, and 
standard practices for their O&M.  Below is a list of items that could be included: 

 
• Regional conveyance infrastructure and associated systems: 

o Pump stations, including pumps, piping, valves, electrical equipment, controllers and 
instrumentation (e.g., flow meters, electrical meters, telemetry); and including security 
measures. 

o Canals and associated levees, culverts, water control structures, turnouts, valves, piping, 
and instrumentation and controls (e.g., flow meters, telemetry, transducers); and security 
and safety measures.   
 

• Recharge basin and associate infrastructure: 
o Local berms to prevent berm failure and for weed management. 
o Valves, piping and water control structures, associated instrumentation and controls (e.g., 

flow meters, telemetry, transducers); and security and safety measures. 
 

• Recovery wells and associated infrastructure: 
o Well maintenance protocols 
o Valves, piping and pumps, and associated and associated pumps, pipes and valves, and 

security and safety measures. 
 

• Access road crossings including repairs, maintenance, and safety measures (e.g. guardrails). 

 

B. Inspections and Repairs 

Inspections and associated repairs will occur prior to operations, and under an operational schedule during 
operations: 

 
• Regular scheduled inspections, vegetation management, channel repair and stabilization of canals 

and associated water control structures per WAT-8.   
• Regular scheduled inspections, vegetation management, and repair of recharge basins, 

 
C. Operations and Operational Curtailments 

System operations will be developed to comply with subscriptions regarding contract water delivery and 
returns.  Contract water will be returned to the Pool or through trades and transfers, in compliance with a 
contractor’s request, using existing CVP and SWP facilities, and in lawful compliance with existing rules 
and regulatory requirements required through the CVP and SWP for transfer through the facilities.   

Operations will also be developed to manage local groundwater levels consistent with SGMA 
requirements, for efficient operations, and for water quality. 

Curtailments will occur under certain conditions as described in the earlier Mitigation Measures: 

• WAT-2 for curtailment of contractor water not meeting the Bank Import Pump-In Standard as 
measured at the intake structures; 

• WAT-3 curtailing recharge basin operations in case of local flooding; 
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• WAT-4 curtailing recovery well operations are exceeding levels allowable under SGMA as 
implemented within MAGSA; or if recovery wells are drawing groundwater at levels exceeding 
the Bank Export Pump-In standard that cannot be mitigated through other measures (e.g. 
blending); 

• WAT-5 curtailment of export from the Bank if exported waters exceeds the Bank Export Pump-In 
Standard as measured at the out-take structures; 

• WAT-6 curtailing agricultural use of a recharge basin if the landowner cannot show proof of 
compliance with Central Valley Regional Water Quality Control Board regulatory standards. 

• WAT-8 emergency protocols for canal operations in case of levee failures (e.g., stopping 
pumping to canal sections, diverting from or draining canal sections, emergency repairs such as 
sandbags and earthwork). 

• WAT-11 requiring all subscription actions to be in lawful compliance with existing CVP and 
SWP rules and requirements. 

2.28 WAT-11.  MANAGE DIVERSIONS AND RECOVERY TIMING 

All subscriber requests returned to the Pool or through trades and transfers, in compliance with a 
contractor’s request, using existing CVP and SWP facilities, will be in lawful compliance with CVP and 
SWP rules and regulatory requirements for transfer through the facilities.  All requests will specify where 
the water is being sent, identify the infrastructure used under current rules and regulations, and be 
consistent with operation of the Pool and other Water Project facilities.   Requests will be at the control of 
State and Federal water contractors.  “Wet” contract water will be returned to the Pool from May through 
September, depending upon partner contracts within the constraints described in WAT-5.   

2.29 WAT-12.  DEVELOP AND IMPLEMENT OPERATION MODEL 

MAGSA will develop an Operational Model (OM) to guide planning and design, and for developing 
initial operations and management plans. The OM will be comprehensive, identifying needed standards, 
protocols and agents. An outline of the OM is provided in Appendix 10.  

 The OM will use currently available information and data and will be subsequently refined and evolve as 
water quality, hydrology and other needed data is collected. As the OM is refined, it will become a more 
precise predictive model that will further support decision making.  

Key goals and objectives of the OM include; 

• Developing recharge and recovery strategies to ensure water quality requirements are being met 
for exported water returned to contractors, 

• Supporting design and distribution of recharge basins and recovery wells to protect or enhance 
groundwater recovery and its quality, 

• Recharge and recovery actions are not adversely affecting groundwater levels or quality, 

• Recharge and recovery actions are not impeding use of groundwater within MAGSA for 
irrigation, drinking water or other uses, 

• Recharge and recovery actions are enhancing groundwater sustainability throughout MAGSA 
with regard to groundwater supplies and quality. 

These goals and objectives are discussed by Bachand et al. in the water quality and hydrologic analysis 
(2023a; 2023b).  The model development will utilize collected groundwater data (WAT-5) and surface 
water data (WAT-9) for initial calibration and for subsequent refinement. 



ATTACHMENT C: AQUATERRA WATER BANK INITIAL STUDY 
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