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Agenda

• Welcome and Introduction to Meeting

• Introduction to Team and Water Market Study

• Presentation on Groundwater Markets

– Components to Consider

– Initial Analysis of Existing Markets

• Q&A and Feedback from Participants

• Recap and Next Steps



Project Team

• Amer Hussain and Bob Anderson, Geosyntec 

Consultants

• Dave Ceppos and Malka Kopell, Sacramento 

State Consensus and Collaboration Program

• Duncan MacEwan and Steve Hatchett, ERA 

Economics

• Gwyn-Mohr Tully and Greg Young, Tully & Young



How does this study relate to the GSP?
Bob Anderson, Geosyntec Consultants



Study Overview

What we are doing

• Describing components of a 
groundwater market

• Preparing a range of 
alternatives, requirements and 
options for a MAGSA 
groundwater market

• Evaluating constraints and 
opportunities for surface water 
usage in MAGSA

• Listening to stakeholders 
regarding preferences and 
concerns

What we are NOT doing

• Formalizing a groundwater 
allocation

• Initiating a water market

• Conducting water transactions

• Negotiating water agreements

Project Timeline

• Completion Spring 2021



MAGSA GSP



What are we managing?.... Declining water levels

Example Declining Water Level Trends in MAGSA Wells



GSP Implementation : Projects & Management Actions

• Supply Enhancement 
– Surface water imports
– Conveyance & efficiency improvements
– Managed aquifer recharge/storage (pumping credits)

• Demand Reduction
– Education/outreach 
– Wellhead requirements
– Fees and incentives
– Allocation/pumping restrictions

• Required for a market

Influenced by market



A Groundwater Market Requires Tradable Units of Water 

Tradable Units for 
landowner X

2,000 Units

GSA or 
Basin Scale 
Allocation 

1. An individual tradable unit is 
equal to some quantity water. 

2. The total water volume of 
tradable units cannot exceed 
the total allocation

3. The formula that determines 
how much water is associated 
with each unit can be based on 
a variety of factors.



What Factors Can Define Tradable Units?

Land  or Area-Based Factors

Units based on land area, 
land type, crop type, 

individual or combined 
parcels 

Water Right Factors

Units based on claimed 
historical use, or other 

“equity principles”

Hydrogeologic Zones

Units incorporate 
hydrogeologic setting such 
as upper/lower aquifer or 

proximity to streams 

The Math of Tradable 
Units

The formula can 
incorporate one or all of

these factors and can have 
dependencies, as long as 

the water volume tradable 
units does not exceed the 

total allocation

Source of Recharge

Units tied to recharge 
originating from managed 
basins or irrigation losses 

from imported water



Groundwater Trading Market Concepts
Duncan MacEwan, ERA Economics



What is a Groundwater Market?

• An institution that allows willing participants to buy and sell groundwater 
within a defined set of rules

• A well-functioning market:
– Signals the value of water in different uses
– Allows water to move to higher value uses

• A groundwater market is being considered to add flexibility to GSP-
specified demand reduction



What Does an Effective Groundwater Market Require?

• Participants know what they can trade

• Market information is available to participants and 

managers

• Participation and management costs are 

reasonable, not prohibitive

• Market components are understood and agreed to 

by all parties



What a Groundwater Market Is Not

• A groundwater market does not:

– Require any individual to buy or sell water

– Affect GSP water budget or sustainable yield

– Preclude developing new sources of water supply

– Require a permanent reallocation of groundwater

– Determine an allocation (but an allocation is a requirement 
for a market to work)



MAGSA Groundwater Market Components



Basin Conditions

• Sustainability 
indicators

• Technical, stakeholder, 
and political 
considerations

Allocation

• Identify and assign 
ownership to different 
sources of tradeable 
groundwater

• May include new 
sources added to 
groundwater

Trading Structure

• The marketplace 
where buyers and 
sellers exchange 
tradeable units

Market Rules

• Participation

• Trading limits, carry-
over

• Prevent/mitigate 
unintended outcomes 
(e.g., DACs and other 
GSP requirements)

Monitoring & 
Enforcement

• Method for tracking 
groundwater use, 
trades, and enforcing 
trading volumes

Market Administration

• Entity that oversees 
the groundwater 
market

• Development costs, 
operating costs, and 
funding sources

Market Reporting

• Transaction 
documentation

• Price discovery

• Confidentiality

Groundwater Market Components



MAGSA Groundwater Market Components

Tradeable Units

Greg Young, Tully & Young



Allocating Groundwater – General Concepts

• Sources of groundwater to trade
– Sustainable yield
– Transitional water
– Imported/banked??

• Questions for each (answers may vary)
– How might allocations be quantified in MAGSA?

• Sustainable yield defined by the Kings Subbasin
• Transitional water gets smaller over time (defined by GSA?)

– How is an allocation distributed/shared in MAGSA among users?



Approaches for Determining Allocations within MAGSA

• Allocation could be shared based upon:

– Per acre? Per farming operation (multiple parcels)?

– Historical use? Equal for all users?

– Some hybrid?

– Other factors?

• Does MAGSA determine allocations different for 
sustainable yield and transitional water?

• Are allocations fully/partially tradeable under the 
same rules or different rules?



Considerations for Tradability of Allocations

• Each allocation source can be treated differently

– Sustainable yield

– Transitional water

• For each, consider:

– Should it be fully/partially tradeable?

– Should the rules be the same?

• Many of the market components can be the same 
regardless of how MAGSA allocates groundwater 
sources



MAGSA Groundwater Market Components

Trading Structure

Steve Hatchett, ERA Economics



Trading Structure – General Concepts

• It is the marketplace for willing buyers and sellers

• The structure can affect other components of 

market design

Trading 

Structure

Review and 

Approval

Confidentiality
Administrative 

Cost

Reporting/ 

Data Mgmt.

Finding Trade 

Partners

Water 

Accounting



Trading Structures – Overview

Trading 
Structure

Summary
Comparable 
Example

Bilateral 
Deals

•Buyer and seller find each other, negotiate terms, report traded 
amount to the trading manager

•Reported to GSA for review/approval

•Existing CA 
surface water 
market

Electronic 
Bulletin 
Board

•Still bilateral, but online place to identify trading partners
•Reported to GSA for review/approval

•Used 
equipment 
transactions

Brokers
•3rd party brokers facilitate deals for a fee
•Broker reports transactions to GSA for review/approval

•Real estate 
transactions

Electronic 
Market

•Computer aggregates and matches bids to buy and sell
•Could incorporate GSP rules, directly link for reporting

•Commodity 
futures 
markets



Trading Structure Differences

• Approval of trades

– Are trades approved by GSA or 3rd party?

– Who is responsible for reporting trades and enforcement?

• Market rules

– How are market rules known by potential trading partners?

• Identifying trading partners and prices

– How are trading prices reported and who can view those prices?

– How are trading partners identified?

– Review and approval to confirm compliance



Existing Groundwater Market Examples



Existing Groundwater Market Examples

• Other markets 

reviewed to support 

options for MAGSA 

study

– Market structure 
would be defined by 
stakeholders and 
local considerations



Example 1: Chino Basin, California

Decades of dispute leading to 1998 court decision

Basin safe yield ~135 TAF/year. GW quality an issue

Adjudicated allocation managed by Watermaster

Trading allowed, but no central market

Watermaster assesses for overuse, reviews trades

Basin Conditions

Allocation

Trading Structure

Basin Conditions

Other components



Example 2: Fox Canyon GMA, California

GW basin managed since 1990s; GSP

has set sustainable yield

55,000 irrigated acres. Total pumping

is capped, metered 

Allocation based on 2005-2014 historical

use

Trading through centralized market 

operated by 3rd party

GSA reviews trades. Currently in pilot 

program

Basin Conditions

Basin Conditions

Allocation

Trading Structure

Other components



Example 3: Twin Platte NRD, Nebraska

2007 agreement to reduce pumping

Effect on streamflow

No safe yield per se – limit to 325,000 

irrigated acres to reduce stream depletion

Allocation based on land (certified 

irrigated acres) 

Trading through 3rd party smart market

Natural Resource District reviews trades

Basin Conditions

Basin Conditions

Allocation

Trading Structure

Other components



Example 4: Yakima Basin, Washington

USBR operates; 6 irrigation divisions,

Tribal, F&W, other uses

450,000 irrigated acres. About 2 MAF

surface rights, 300 TAF GW 

Allocation based on 2019 adjudication

Trading through brokers, “banks”, 

bilateral deals. Smart market under development

State reviews trades

Basin Conditions

Basin Conditions

Allocation

Trading Structure

Other components



Example 5: Namoi Basin, Australia

2000 GW law; 2006 basin implementation plan

Basin safe yield ~166 TAF/year. 

Allocation based on historical 

“entitlements,” with 10-year ramp-down

Trading through brokers and website

Office of Water reviews trades

Basin Conditions

Allocation

Basin Conditions

Trading Structure

Other components



Example 6: Edwards Aquifer, Texas

Lawsuits in mid -1990s; Edwards 

Aquifer Authority created

Total pumping is capped at 572 TAF

Allocation based on demonstrated 

historical use

Trading through bilateral deals

Edwards Aquifer Authority reviews 

trades

Basin Conditions

Basin Conditions

Allocation

Trading Structure

Other components



Closing
Amer Hussain, Geosyntec Consultants



Summary: Range of Concepts Illustrated

• Deriving Tradable Units
– Sustainable yield vs transitional water, uniform vs other methods

• Trading structure
– Individual or centralized

• Trading and data management
– GSA or 3rd party administrator

• Administrative burden
– stakeholders, 3rd party administrator, or the GSA

• Accessibility of trading data
– Public or confidential or mixed



How to Stay Informed 

• Watch website for updates:

https://www.mcmullinarea.org/

• Get on IP list

• Submit written questions/comments on 

website: watermarket@mcmullinarea.org

• Technical Workshop #2: Sept/Oct

• Technical Workshop #3: March/April 2021

• Additional dialogue opportunities: TBA

http:// https:/www.mcmullinarea.org/
mailto:watermarket@mcmullinarea.org


Discussion and Questions


