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DWR Updates and Outreach Materials
 New DWR materials:
https://water.ca.gov/Programs/Groundwater-Management/Assistance-andEngagement
 Introduction to Groundwater and SGMA Video:
Groundwater: California’s Vital Resource
(https://www.youtube.com/watch?v=Vtr07_bZKlg)

 Interactive Groundwater Story Map:
Groundwater: Understanding and Managing this Vital Resource
(https://storymaps.arcgis.com/stories/ff075c25b77e4b1d95ce86a82bf0fe96)

 How to Report Domestic Wells Going Dry:
 Use DWR’s online Household Water Supply Shortage Reporting System.
 To report a water supply shortage, go to the MyDryWaterSupply webpage:
https://mydrywatersupply.water.ca.gov/report/
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Today’s Meeting
 Review feedback and options for path forward on
groundwater level SMC
 Review Land Subsidence SMC
 Potential recommendations

 Review Projected Water Budgets and Introduction to
Storage Decline SMC
 Initial Review of Potential Projects and Management
Actions
4/5/2021
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Corning GSP Overview
Understand

Evaluate

• Basin Conditions
• Sustainability Indicators

• Water Budgets
• Data trends and gaps

Recent declines in water
levels; projected
increase in ag pumping

Main SMC: groundwater levels, need
to consider all beneficial users
Develop
Policy

Main Goal: avoid long-term
decline in water levels

• Sustainability Goals
• Sustainable Management Criteria
Impacts Assessment (modeling)

•
•
•
Implement •

Projects and Management Actions
Data gaps filling
Funding Mechanisms
Governance and Outreach Identify how to manage the basin
4/5/2021
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Interaction and Integration of SMCs With Main Components of GSP
Groundwater
Level SMC
Streamflow
Depletion SMC
– use shallow
GW levels as a
proxy
Degraded Water
Quality SMC –
different approach,
unrelated to GWL

Storage Decline
SMC – use GW
levels as a
proxy (same
RMP as GWL)
Subsidence
SMC – separate
network, linked
to GWL

Sustainable
Yield

Projected
Water
Budget

2022-2042 - Projects and
Management Actions
2042 - Sustainable GW Management
4/5/2021
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Next Steps on Groundwater
Level SMC

4/5/2021
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Process
Receive feedback
on goals and
beneficial users
Develop initial
approach and
analyze data

Reminder of Initial Approach
1.

 Chronic lowering of groundwater levels is considered to be locally significant and unreasonable if it results
in excessive financial burden or insufficient water supply to meet the needs of beneficial users in the
Subbasin. Examples of excessive financial burden are significant and unreasonable costs for replacement of
dry wells as well as pump lowering and additional energy costs for accessing groundwater at greater
depths.
2.

Refine MOs and
MTs, develop URs

Minimum Threshold at each representative monitoring point to reflect what locally is significant and
unreasonable:

 Fall 2018 minimum groundwater level at each Representative Monitoring Point
3.

Apply approach to
each RMP well
(unique MO & MT
at each well)

Significant and unreasonable Conditions Statement:

Measurable Objective at each representative monitoring point to reflect a goal to achieve:

 Spring 2012 maximum groundwater level at each Representative Monitoring Point
4.

Undesirable Results, as a combination of minimum thresholds:

 An undesirable result occurs when more than 20% of groundwater elevations measured at Representative
Monitoring Point wells drop below the associated minimum threshold during two consecutive years. If the
water year type is dry or critically dry then levels below the minimum threshold are not undesirable as
long as groundwater management allows for recovery in average or better years.
 [Note: there are 62 wells in the RMP network, so this would result in 13 wells exceeding MTs 2 years in a
row]
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Feedback Received
 CSAB approved these initial SMC at 3/3 meeting
 Corning Sub-basin GSA approved the Significant and
Unreasonable Conditions Statement, but rejected the criteria
 Some felt the values are too protective and may not be achievable in the
long-term. Some suggested 2 approaches be used to help differentiate the
differences in the subbasin (Sac River area, Westside).

 Tehama County Groundwater Commission did not approve any of
the SMC
 Asked that the CSAB further review the approach. Comments related to
additional discussion and possible refinement of the MO and MT before
seeing if the Conditions statement or UR make sense.

 Public Comments:
 Need to look at additional data and realize that water levels have been
dropping and current levels are much deeper than before the 15 yr dought,
that is the new reality.
4/5/2021
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Options for Path Foward
 Convene a special workshop/CSAB public meeting to spend more
time on just the chronic lowering of groundwater levels SMC topic
with the outcome to have an agreeable SMC that can be
considered at an upcoming CSAB meeting.
 Proposed dates:
 week of April 19th during the day
 April 26th or 27th in the evening

4/5/2021
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Land Subsidence SMC

4/5/2021
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GSP Regulations - Subsidence
Section 354.28(c)(5) of the Regulations states that
“The minimum threshold for land subsidence shall
be the rate and extent of subsidence that
substantially interferes with surface land uses
and may lead to undesirable results”
The defined metric from the GSP regulations for
measuring total subsidence is the rate of change
in ground surface elevation. This can be
measured with extensometers, continuous GPS
stations, levelling surveys, or Interferometric
Synthetic-Aperture Radar (InSAR) data.
4/5/2021
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Regional
Subsidence
Compared
to Water
Levels

New TSS well

4/5/2021
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Subsidence Data for Monitoring Network – DWR In-SAR
 Essentially no
subsidence (+/- 0.1 ft)
measured by satellite
in Subbasin between
2015 and 2019
This is the monitoring
network for subsidence
monitoring and SMC
development in the GSP.

4/5/2021
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Subsidence
- Significant and Unreasonable Conditions
Statement:
Inelastic land subsidence that impacts infrastructure and is
caused by lowering of groundwater levels occurring in the
subbasin is significant and unreasonable.

4/5/2021
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Subsidence Minimum Thresholds

The value you do not want to cross at 2042. (2022 to 2042 is a transition phase)
 Quantitative value that is used to define an undesirable result at each representative monitoring point
(In-SAR subsidence monitoring grid)

 Options to review:
1.

The minimum threshold for inelastic subsidence due to lowered groundwater elevations is zero throughout the
subbasin. To account for error in the InSAR data, the annual minimum threshold is set to 0.1 feet of subsidence
per year, while maintaining no subsidence.

2.

The minimum threshold for subsidence due to lowered groundwater elevations is no more than 0.4 feet of
cumulative subsidence over a 5 year period (in addition to 0.1 ft InSAR error) – on an annual basis this would
be 0.18 ft on average. [over the 30-yr implementation horizon this would add up to 2.4 ft of cumulative
subsidence]

3.

The minimum threshold for subsidence is 0.133 feet per year. This is the rate that results in less than 1 ft of
cumulative subsidence over the 30-yr implementation horizon (in addition to 0.1 ft InSAR error).

[note that the maximum subsidence measured in the Corning subbasin was 0.4 ft over 9 years (2008-2017)]
4/5/2021
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Subsidence Measurable Objective
The goal to reach at sustainability, in 20 years.
Assume the goal is for no subsidence in the subbasin at sustainability.
Measurable Objective:
The measurable objective for inelastic subsidence due to lowered groundwater
elevations is zero throughout the subbasin. To account for error in the InSAR data, the
annual measurable objective is set to 0.1 feet of subsidence per year, while maintaining
no subsidence.

4/5/2021
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Undesirable Results
Combination of Minimum Thresholds
Example:
Any exceedance of a minimum threshold is an undesirable result, if the
exceedance is irreversible and caused by lowering groundwater
elevations.
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Subsidence Discussion
CSAB comments
Public comments
Potential Action Item
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Subsidence Recap and Potential Action Item
 Recommendation to the GSA Boards on Subsidence SMC
Significant and Unreasonable Conditions Statement:
Inelastic land subsidence that impacts infrastructure and is caused by lowering of groundwater
levels occurring in the subbasin is significant and unreasonable.
Minimum thresholds – pick one of the presented options or a modified option
Measurable objectives – 0.1 ft of long-term subsidence to account for InSAR measurement
error (zero effective inelastic subsidence)
Undesirable results
Any exceedance of a minimum threshold is an undesirable result, if the exceedance is
irreversible and caused by lowering groundwater elevations.

4/5/2021
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Projected Water Budgets and
Introduction to Storage SMC
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Water Budgets in GSPs
Background presented at 11/4/2020 CSAB Meeting
 Big picture understanding of subbasin water flows and trends in
storage changes over time
 Water budgets developed as annual estimates, by water year (no
seasonal variation) and summarized as average annuals under
historical, current and projected conditions
 Background information to complement Hydrogeologic
Conceptual Model and groundwater conditions
 A balanced water budget does not prove sustainability; it is only 1
component that helps identify aquifer interactions (need to look at
sustainable management criteria as well)

4/5/2021
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Water Budgets
in GSPs

An Accounting of
all water inflows
and outflows into
and out of
Subbasin

The picture can't be display ed.
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Water Budget Time Frames in GSPs

(2015 for Glenn Co.)

(2015 for Glenn Co.)
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Projected 2070 Groundwater Budget

4/5/2021
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Groundwater Budgets – Average Annual Comparisons
Historical Groundwater Budget

recharge

Current Groundwater Budget

Ag pumping
(132 TAF)
recharge

Ag pumping
(153 TAF)

4/5/2021

Projected 2070 Groundwater Budget

recharge

Ag pumping
(167 TAF)

GW pumping induces more stream leakage
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Reduction of Groundwater Storage
– GSP Regulations
 “The minimum threshold for reduction of groundwater storage shall be a total volume of
groundwater that can be withdrawn from the basin without causing conditions that
may lead to undesirable results. Minimum thresholds for reduction of groundwater
storage shall be supported by the sustainable yield of the basin, calculated based on
historical trends, water year type, and projected water use in the basin.”
 The goal is effectively to pump within the sustainable yield and have “zero long-term
change in storage once sustainability is reached”.

4/5/2021
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What is Sustainable Yield?
 The sustainable yield of the Subbasin is an estimate of the
quantity of groundwater that can be pumped on a longterm average annual basis without causing undesirable
results.
 Basin-wide pumping within the sustainable yield estimate is neither a
measure of, nor proof of, sustainability.
 Sustainability under SGMA is only demonstrated by avoiding
undesirable results for the applicable sustainability indicators.

4/5/2021
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Reduction in Groundwater Storage SMC
Cumulative Change in GW Storage (acre-feet)

0

GSP
Adopted

-1,000
-2,000
-3,000

At sustainability there
will be zero long-term
average change in
storage

-4,000

Subbasin
equilibrium
reached

-5,000
-6,000

Sustainable

-7,000
-8,000

MTs Define Undesirable Results

URs don’t apply

-9,000
-10,000
2020

2030

2040

2050
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2060

2070
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Change in Storage – Method for SMC Development
 Even though the GSP Regulations mention the minimum threshold as being a total volume
of groundwater that can be withdrawn, there are different ways to establish and calculate
the appropriate metric:
1) Calculating the annual change in storage directly:
For example: Using groundwater elevation data from monitoring network, then
developing contour maps to calculate the annual change in storage by assuming a
storage coefficient and aquifer thickness
2)

Calculating the annual pumped water, and comparing it to the sustainable yield

High degree of uncertainty, as only public water suppliers are currently reporting metered
usage. Would need to estimate an approximate amount of pumping for ag wells based on
estimated demand by crop, and domestic wells based on per capita use.
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Using Groundwater Levels as a Proxy for Storage SMC
 Using groundwater elevation data from the monitoring network essentially provides for the
use of groundwater levels as a proxy.
 The rationale here is that groundwater in storage is directly proportional to groundwater
elevation, and holding consistent groundwater elevations is equivalent to no change in
storage.
 The advantage of using this metric is that it is simple to establish a minimum and objective
amount of water in storage in the Subbasin by mimicking the groundwater elevation
minimum thresholds and measurable objectives
 In order for this metric to achieve GSP Regulation requirements for change in storage, it is
advisable to include statements that pumping within the Basin will remain within the
sustainable yield.
4/5/2021
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CSAB Input: Reduction of GW Storage SMC
– Significant and Unreasonable Conditions
 Develop Significant & Unreasonable Statement – Review and provide feedback
 Example Statement:
 Reduction of groundwater in storage that causes significant and unreasonable
impacts to the long-term sustainable beneficial use of groundwater in the basin,
as determined by:
1.

Long-term reductions in groundwater storage; or

2.

Pumping exceeding the sustainable yield

 Are you supportive of using groundwater-levels as a proxy for the groundwater
storage SMC?
4/5/2021
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Potential Projects and
Management Actions
Initial Review

4/5/2021
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Subbasin has a few areas with groundwater concerns
or protection needs
GW level
declines,
domestic wells
going dry
High salinity

Some water
level declines,
interconnected
SW

Subsidence
Shallow water levels,
interconnected
surface water
4/5/2021
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Potential Projects
will Assist with
Sustainability Collaboration with
Water Districts
and USBR
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Potential Management Actions
1. Demand Management
 Land management policies or land use ordinances to limit ag growth in certain areas with GW
level declines
 Pumping fees/restrictions in drought years

2. Supply Augmentation
 Incentivize use of SW when available
 Allow for easier transfer between OUWUA, USBR, and TCCA in various areas of the basin

3. County Policies
 Land use change restrictions
 Water use ordinance
 Well Permitting

4. Resources for shallow domestic well replacement
4/5/2021
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Questions and Feedback on List of
Potential Projects and Management
Actions?
 Anything missing?
 What projects should we prioritize in the GSP?
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Projects and Management Actions (PMAs) Next
Steps
 Develop short list of PMAs that should be further developed at conceptual level and
described in GSP
 Develop model simulations to assess potential projects and impacts on water levels
 Use the 2070 projected model run as a baseline
 Example simulation: assume all available surface water (per current CVP and OUP allocations)
are used, to see how much groundwater is still required; assess by water year type.

 Compare water level outputs with PMA simulations to baseline to see how much water
levels are projected to increase or stabilize with the projects.
 Review and adjust groundwater level minimum thresholds and measurable objectives as
needed and develop interim milestones.
4/5/2021

37

GSP Completion Schedule
Reminders on Next Steps

4/5/2021
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Upcoming CSAB Meetings and Proposed Topics
Date
May 5

June 2

July 7

Key Meeting Topics


CSAB Meeting Objectives


Input on proposed approaches for MT and MO development



Potential recommendations to GSA Boards on groundwater
quality SMC



Review outcome of groundwater level depletion SMC
special meeting



Review SMC approaches for Interconnected SW depletion
SMC
Present initial predicted impacts to groundwater conditions 
based on projects and management actions.




Revised List of Projects & Management Actions



Introduction to funding mechanisms




Review predicted impacts to groundwater conditions based 
on projects and management actions.


Aug 4

Discussions and development of SMCs for Groundwater
Quality



Compare against draft MT and MO for all Sustainability
Indicators
Review Projects & Management Actions and effects on
Sustainable Management Criteria



Potential recommendations to GSA Boards on groundwater
levels, storage, and depletion of interconnected surface water
SMC
Input on final list of Projects & Management Actions
Input on funding mechanisms
Input on revisions of draft projects and management actions
based on predicted impacts and comparison for all sustainability
indicators



Potential recommendations to GSA Boards on Projects and
Management Actions to reach and maintain sustainability



Re-evaluate funding mechanisms



Recommendations on funding mechanisms



Discuss priority actions for plan implementation



Input on Plan Implementation and addressing data gaps



Review data gaps

4/5/2021
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Receive public comments at each meeting

GSP Section Reviews
GSP Section

Status

Review Schedule

1 - Introduction

Draft complete, incorporating comments

Public review draft, Sept. 2021

2 - Plan Area

Draft complete, incorporating comments

Public review draft, Sept. 2021

3 - Basin Setting

Draft complete, incorporating comments

Public review draft, Sept. 2021

4 – Water Budgets

Draft complete

CSAB review expected by 4/9

5 - Monitoring Network

Draft almost complete

CSAB review in April

6 – Sustainable
Management Criteria

Draft of groundwater levels section
developed

Complete draft for CSAB review in
May or June

7 - Projects and
Management Actions

Draft list of projects and management
actions developed

Complete draft for CSAB review in
July

8 – Plan Implementation

Assembling data gaps; reviewing options
for funding mechanisms

Discussion at August meeting;
include in Public review draft, Sept.
2021

Executive Summary and
Draft GSP
4/5/2021

Draft to public: 9/10/2021 (CSAB
will review complete draft during
public review)
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End of Meeting
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