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AGENDA

8:00 AM ӛ9:30 AM

1. Welcome, Introduce Allocation and 
Engagement (5 mins)

2. SGMA Background (10 mins)

3. Groundwater Allocation 101 (30 mins)

4. Land IQ ET (20 mins)

5. Outreach & Engagement (5 mins)

6. Q&A (10 mins)



Welcome, Introduce Allocation
and Engagement

Alexis Silveira, GSA Deputy General Manager



SGMA Background 
(Why an Allocation?)
Justin Mendes, GSA General Manager



SGMA 101

ÅLaw signed by Governor Brown in September 2014

ÅSGMA mandates groundwater sustainability by 2040

Å%J9FLK DG;9D ;GFLJGD LG %JGMF<O9L=J 1MKL9AF9:ADALQ ?=F;A=KӅ GJ ӑ%1 KӒ
ÅNot a federal or state entity

ÅFully locally led and controlled 

ÅPrimary reasons for adopting SGMA into law ӛavoid Undesirable Results:
ÅDeclining groundwater levels

ÅReduced groundwater storage

ÅDegradation of water quality

ÅImpacts to interconnected streams (surface water/groundwater interconnection)

ÅLand subsidence



Regulate & 
assist the local 

GSA

Enforce SGMA 
and intervene if 

necessary

SGMA 101 ӛ State Agencies



Regulate & 
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Implement and 
achieve 
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(as part of the Kings 
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SGMA 101 ӛ State Agencies

Local path to 
sustainability 

State intervention 
path to sustainability 



North Fork Kings GSA

ÅOne of seven GSAs in the Kings 
Subbasin

ÅInitial assigned responsibility for 
Kings Subbasin annual 
groundwater overdraft of 50,300 
acre-feet/year

ÅHistoric water budget indicated 
annual groundwater overdraft 
70,000 AF/yr

ÅThe Groundwater Sustainability 
Plan (GSP) outlines the methods to 
9<<J=KK ,GJL@ $GJC )AF?K %1 ӐK
overdraft
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DWR Corrective Actions

ÅDWR provided 12 corrective actions following its 2022 GSP review

ÅDeficiencies were addressed in the 5-year updated GSP submitted 
in January 2025

ÅCorrective actions summarized into main priorities for the North 
Fork Kings GSA:
ÅConfined aquifer study (subsidence data gap)

ÅGroundwater/surface water interaction data gap (interconnected 
streams)

ÅDomestic Well Mitigation Plan 



Interim Milestones

ÅWhile the GSP currently has an approved status from DWR, the GSA 
must make measurable progress each year

ÅOur estimated annual average overdraft will take time to course-
correct

ÅIf we wait until closer to our 2040 deadline, we could end up with an 
extremely restrictive allocation later down the road to make up for lost 
time

ÅInterim milestones were developed for every 5-year block as 
checkpoints to reach out measurable objective



Groundwater 
Level 
Sustainable 
Management 
Criteria



Groundwater Allocation 101 
Justin Mendes, GSA General Manager



Addressing Overdraft

ÅAt least 50,300 acre-feet/year to address over the next 15 years, likely closer to 70,000 AF

Surface Water 
Strategies

ӢSurface Water Capture 
and Recharge

Groundwater 
Pumping Reduction

ӢAllocation



Defining Allocation

Groundwater Allocation Program:

Åӑ2@= E9L@Ӓ- In a SGMA and GSA context, an 
allocation is a set amount of groundwater that 
is allotted, or allowed, to be pumped by 
landowners on a per-acre basis each year to 
maintain sustainable conditions.

Åӑ2@= JMD=KӒ-  The Rules & Regulations define 
when and where it can be used, and by who. 

Allocation referred to as:
ÅA pumping limit
ÅGroundwater budget
ÅExtraction/pumping cap



Developing and Implementing an Allocation

Subbasin Coordination

ÅKings Subbasin GSA representatives began focused effort 
in Feb 2025 to develop a water accounting framework at 
their monthly coordination meeting in. 

ÅCoordination ensures agreement on how to calculate each 
%1 ӐKsustainable yield  using a common water accounting 
method (framework). 

ÅEarly collaboration may take time but is essential for long-
term predictability  for landowners.

ÅA shared framework helps reduce conflicts between GSAs 
and supports fairness across the subbasin.



Allocations in Neighboring GSAs

South Fork Kings GSA

ÅAllocation cycle beginning 2026 
through 2030

ÅNative Sustainable yield 
allocation: 0.66 AF/acre
ÅSource: 

https://southforkkings.org/wp-
content/uploads/2025/06/Draft-
Allocation-Policy-SFKGSA_ver8.pdf 

Westlands Water District

ÅStarted allocations on March 1, 
2023

ÅDecreasing Allocation
ÅTable from Westlands material

ÅSource: https://wwd.ca.gov/wp-
content/uploads/2023/06/sustainabl
e-groundwater-management-act.pdf 

East Kaweah GSA
ÅStarted allocations October 1, 2022

ÅCurrent Native Yield: 0.82 AF/acre 
Hard Cap: 2.5 AF, $500/AF
Source: https://ekgsa.org/allocation 
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Projected Timeline to an Allocation

February 2025 
Kings Subbasin Begins 

Water Accounting 
Framework 

Coordination

2025 Irrigation 
Season

Allocation Pilot with 
Reed Ditch Company

2026 Irrigation 
Season (WY 2026)
 Conduct GSA-wide 

Allocation Pilot 
Program

2027 Irrigation 
Season (WY 2027)

Groundwater Allocation 
with Enforcement 

Begins



Fundamentals of Developing an Allocation

ÅEstablish water accounting framework for calculating the 
Native Sustainable Yield & Sustainable Yield 
Å"=>AF= 9F< ;9L=?GJAR= ӑ;GDGJK G> O9L=JӒ

ÅAnalyze available groundwater supplies and demands 

ÅIdentify the users 

ÅDefine the rules
ÅTransfers/trading 

ÅCaps and carry-over 

ÅEnforcement 
ÅMeasurement 

ÅPenalties 

Sustainable Yield = the 
amount of groundwater that 
can be pumped from a 
groundwater supply each 
year without causing an 
undesirable result (a SGMA 
term for the benchmark that 
indicates you are not 
sustainable)

Sometimes referred to as:
Å SY
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Flexibility in North Fork Kings

Meters

ӢOptional if landowner 
elects

ӢMeasure extracted 
volume of groundwater

LAND IQ

ӢDefault 

ӢGSA already pays for this product, 
$0.80/ac

ӢMeasures consumed water, 
regardless of source (GSA 
calculates gw use)



LAND IQ FIELD-BY-FIELD ET, PRECIPITATION, AND CROP TYPE 
FOR ALLOCATION MANAGEMENT AND 

SGMA REGULATORY COMPLIANCE

JULY 16, 2025



TEAM: LAND IQ TECHNICAL DISCIPLINES

Land-Based Sciences: Land and Water Resources
ÅAgronomic assessments/soil science

Å Irrigation and drainage management

ÅWater quality and supply evaluations

ÅSalinity and nutrient management

ÅAgricultural reuse 

ÅLand stabilization and erosion control

ÅSoil reclamation and irrigation/drainage

Spatial Sciences: Remote Sensing and GIS
ÅConsumptive use estimation and crop identification

ÅLarge landscape evaluations

ÅIrrigation and drainage

ÅProduction agriculture

Development 
ÅData management tools

ÅWeb interface applications



APPLIED VERSUS CONSUMED WATER

ÅDǊƻǿŜǊ ŜȄǇŜǊƛŜƴŎŜΥ άWǳǎǘ ǘŜƭƭ ƳŜ Ƙƻǿ 
much water I useέ

Å Applied Water
Å Water that is pumped or diverted
Å Measured via meters or other flow device

Å Consumed Water
Å Water that is evapotranspired
Å Measured via knowledge of the crop type and crop 

coefficients, or
Å Measured via remotely sensed methods

Å!ǇǇƭƛŜŘ ґ /ƻƴǎǳƳŜŘ
Å Applied + Precipitation > Consumed



Water Use

Applied Water

Meters
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Land Use

Single 
Value/Acre
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Crop 
Coefficient

Remotely 
Sensed

Non-
Calibrated

Ground 
Truthed ς 
Calibrated

Increasing Accuracy and Equitability

Water Use - A Decision Tree Approach
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Current Drivers: Regulatory Demand

Åά¢ƘŜ ǳǎŜ ƻŦ ǎŀǘŜƭƭƛǘŜ-based or Actual 
Evapotranspiration (ETa) may be an appropriate 
approach for estimating groundwater extractions, 
and will be evaluated on a case-by-ŎŀǎŜ ōŀǎƛǎΦέ

Åά¢ƘŜ ŀƭƭƻǿŀōƭŜ ǳǎŜ ƻŦ ǎŜƭŦ-estimates (of ET) of 
ƎǊƻǳƴŘǿŀǘŜǊ Χ ǿƛƭƭ ōŜ ŘŜǘŜǊƳƛƴŜŘ ƻƴ ŀ ŎŀǎŜ-by-
case basis using specific considerations which 
include but are not limited to whether: 

1. groundwater is extracted for uses not captured by 
evapotranspiration

2. sufficient details about crop irrigation and irrigation 
efficiency are provided

3. contributions of precipitation and other sources of 
consumptive use ŀǊŜ ƪƴƻǿƴ ŀƴŘ ŀŎŎƻǳƴǘŜŘ ŦƻǊέ 

Taken from: California Water Boards: Options for Measuring Groundwater Extraction Volumes, May 2024
https://www.waterboards.ca.gov/sgma/docs/reporting/measuring_gw.pdf 

https://www.waterboards.ca.gov/sgma/docs/reporting/measuring_gw.pdf


GROUND TRUTHING FOR CALIBRATION ς WHY?
ÅDefensible

ÅIndependent validation

ÅCalibration to actual conditions

ÅAvoiding interpolation during lengthy cloud 
and smoke cover

ÅUnderstanding specific field conditions and 
management

ÅAllows for crop-specific modeling

ÅStations used are a combination of eddy 
covariance and surface renewal approaches 
developed through collaboration with DWR 
(Delta) and UC Davis researchers

Å! άƎǊƻǳƴŘ ǳǇέ ŀǇǇǊƻŀŎƘ

ÅTeam of 12-14 agronomic and spatial 
scientists



ÅInstallation of 92 stations (currently)
ÅIncluding multiple rain gauges for determination of 

field-by-field precipitation
Å3.8 million acres total footprint
Å2.4 million acres cropped footprint (25% of CA)
ÅNearly 40 GSAs or Districts
ÅFor the purpose of understanding crop specific and 

repeated measurements
ÅCollaboration with UC Davis, UC Cooperative 

Extension and USDA Agricultural Research Service
ÅNecessary for more accurate estimation of consumed 

water in any: 
ÅGrower use, collaboration, and outreach
ÅWater allocation programs
Å fee-based establishment
ÅDemand management programs

GROUND TRUTHING FOR CALIBRATION: WHERE?



DELIVERABLE PRODUCT 1: FIELD BY FIELD ET
Å Monthly results 

delivered to the GSA 
within 30 days of the 
previous month

Å Calibrated and 
validated by ground 
truthing climatic 
stations

Å Reviewed by 
independent advisors

Å Used for tracking 
water use, water 
management, 
reporting, allocations, 
fee structures,  etc.



DELIVERABLE PRODUCT 1: ACCURACY

ÅLand IQ data-driven approach with 
ground truthing allows for true 
independent validation

ÅSupplemented with multiple field 
studies over the past 4 years.

ÅCooperating growers providing 
calibrated meter result for over 170 
blocks of almonds, citrus, pistachios, 
and the crops

ÅDynamic modeling approach to 
optimize ET estimates during different 
times of the year, increasing 
accuracies



DELIVERABLE PRODUCT 2: FIELD BY FIELD CROP TYPE

Å Same methodology used to provide continuous crop mapping to CA Dept of Water Resources as a 
requirement of SGMA

Å Consistent with results for DWR

Å Essentially real-time crop type for inclusion in modeling

Å Can be used by GSAs/Districts for tracking irrigated acreage, farm units, in-season water planning and 
management



Wasco

ALMOND CUMULATIVE ET

Includes Precipitation



PERMANENT TREE CROP AVERAGE ANNUAL CONSUMPTIVE USE

Wasco

Includes Precipitation

Almonds

Walnuts

Pistachios

Citrus

Young Perennials

Abandoned 
Orchards, 
Rainfall ET

High Rainfall, High 
Density, Full Floor 
Irrigation



DELIVERABLE PRODUCT 3: FIELD 
BY FIELD PRECIPITATION

ÅResults collected by rain gauges at 
ground truthing stations

ÅIncorporation of other public rain 
gauge results (e.g. CIMIS, airports, 
cities, etc.

ÅConversion of point data into a 
spatial precipitation map by month 
and by year

ÅAssignment of a field-by-field 
precipitation for rainfall 
contribution to ET, water budget 
tracking, allocations, modeling, etc.



REFINING PRECIPITATION
ÅComparison of Land IQ station results 

and PRISM model results
ÅEx: PRISM results in 2023 = 20% greater



DELIVERABLE 4: FIELD BY FIELD 
PERMANENT CROP AGE

ÅSame methodology used to provide 
crop type to CA Dept of Water 
Resources as a requirement of SGMA

ÅConsistent with results for DWR

ÅHighly correlated to consumed water

ÅYet another line of evidence that 
people can use to refine their water 
management allocations and land use 
forecasting



ALMOND EVAPOTRANSPIRATION BY AGE

Wasco

Includes Precipitation



DELIVERABLE PRODUCT 5: GROWER & GSA SUPPORT
ÅDirect access (via email or phone) to multiple 

certified agronomic scientists experienced in ET, 
irrigation management, and crop production

ÅWill work with any grower & GSA to help them fully 
understand their results including field visits



Continued Development: Delivery of ET from Monthly to Daily

ÅGrower Demand
Åά/ŀƴ ȅƻǳ ǇǊƻǾƛŘŜ ŀ ƳƻǊŜ ŦǊŜǉǳŜƴǘ ŀƴŘ ǘƛƳŜƭȅ 9¢ ŜǎǘƛƳŀǘŜ ǎƻ 
ǘƘŀǘ L Ŏŀƴ ƳŀƴŀƎŜ Ƴȅ ǿŀǘŜǊ ōŜǘǘŜǊΚέ

ÅGSA/District Demand
ÅNeed to answer grower questions in a more timely and 

streamlined manner
ÅNeed to manage GSA or District water resources in a more 

timely and streamlined manner
ÅNeed at the end of each water year when annual reports are 

being developed

ÅRegulatory Demand
ÅSWRCB is now considering ET as a compliance mechanism 

within the first two probationary orders (Tulare Lake and 
Tule Subbasins).
ÅPersonal Observation: SWRCB wants this information in the 
ƘŀƴŘǎ ƻŦ ƎǊƻǿŜǊǎ ŀƴŘ ƳŀƴŀƎŜǊǎ ǉǳƛŎƪŜǊ ǘƻ άŎƻǳǊǎŜ-ŎƻǊǊŜŎǘέ 
for over pumping



Å Over the past 2 years, Land IQ has listened and responded 
to grower requests

Å Result: Development of Irrigation Management Tool

Å Allows for growers to track daily and cumulative ET and 
daily and cumulative precipitation for field-by-field water 
management

Å Aligns with trusted and proven Land IQ 30-day ET results

Å Implements a crop-specific model for daily ET 
determination

CONTINUED DEVELOPMENT: GROWER AND GSA TOOL - 
DAILY ET RESOURCE
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CONTINUED DEVELOPMENT: DAILY ET GROWER 
RESOURCE ς MANAGER/GSA
Å Allows for managers/GSA to view all fields and work directly with growers on the same platform



TEAM: INDEPENDENT REVIEWERS AND ADVISORS
ÅMonthly Result Reviewers (since 2021): 

Retired UC Cooperative Extension Agents 
and Farm Advisors:
ÅBlake Sanden, MS ς 26 years in Kern County
ÅAllan Fulton, MS ς 35 years in Kings, Butte, 

Tehama, and Glenn counties

ÅLarger Advisory Group:
ÅDaniele Zaccaria, PhD ς UC Davis
ÅRick Snyder, PhD ς UC Davis, Emeritus
ÅDan Howes, PhD ς Cal Poly ITRC
ÅKhaled Bali, PhD ς UC ANR
ÅPasquale Steduto, PhD ς UN-FAO
ÅMorteza Orang, PhD - DWR
ÅBlake Sanden, MS ς UCCE, Emeritus
ÅAllan Fulton, MS ς UCCE, Emeritus



Questions
jkimmelshue@landiq.com

916.517.2482 

JULY 15, 2025

LAND IQ FIELD-BY-FIELD ET, PRECIPITATION, AND CROP TYPE FOR 
ALLOCATION MANAGEMENT AND SGMA REGULATORY COMPLIANCE



A Note on Watermark 

ÅYour Watermark account is not just a one-time tool to 
register your wells

ÅYour Watermark Dashboard is like your SGMA bank 
account. It is important to maintain it regularly. 

ÅLand IQ vs. Watermark 
ÅHow they are different 

ÅHow they are going to work together 

ÅData reporting still a work in progress


