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Presentation Overview
 Status update on GSP development
 Development of Chronic Lowering of Groundwater
Levels Sustainable Management Criteria (SMC)
 Review of proposed approaches for establishing sustainability
criteria in Subbasin
 Domestic well impact assessment
 Recommendations for SMC development

 Initial overview of potential projects and management
actions to address groundwater level declines
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Update on GSP Development
Technical Work

GSP Sections

 Data collection mostly complete

 Introduction/Administrative Section complete

 HCM cross-sections complete

 Plan Area - Draft

 Model revisions in progress
 Updated water budgets in development

 Basin Setting: Hydrogeologic Conceptual
Model and Groundwater Conditions - Draft

 Monitoring networks being refined

 Water Budget

 Data analysis for SMC development
 Initial review of projects and actions

10/2/2020

 Monitoring Network - Draft
 Sustainable Management Criteria
 Projects and Management Actions
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GSP Sections Review Process
Consultant
Team
Develops
Sections
• 1 section at a
time as data gets
collected and
analysis is
completed

GSA Staff
Review
Sections
• Provide input to
consultant team

Consultant
Team
Incorporates
Comments

Sections
Ready for
CSAB
Review

CSAB*
Provides
Feedback to
GSA staff

• Finalize draft
sections

• Sections posted
on Corning GSP
website
• Approx. 4 week
turn-around time
for 2 sections

• Comments
provided in
writing and/or at
CSAB meetings
• Public input will
be taken during
CSAB and/or
public meetings

Public will have
opportunity to review
at the same time

*GSAs may review
and provide
comments at the
same time

Full Draft GSP will be made available in late September 2021, with 90-day public review comment period
10/2/2020
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Proposed Tentative GSP Review Schedule
Introduction
Plan Area

• Draft to CSAB by 10/30/2020
• Comments back from CSAB by 12/4/2020

Basin Setting: HCM and
Groundwater Conditions

• Draft to CSAB by 11/20/2020
• Comments back from CSAB by 1/8/2021

Water Budgets and Modeling
Appendix

• Draft to CSAB by 12/11/2020
• Comments back from CSAB by 1/29/2021

Monitoring Networks

• Draft to CSAB by 3/1/201
• Comments back from CSAB by 3/26/2021

Sustainable Management Criteria

• Draft to CSAB by May 2021
• Comments back from CSAB by June 2021

Projects and Management Actions, • Draft to CSAB by July 2021
and Plan Implementation
• Comments back from CSAB by August 2021

10/2/2020
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Sustainable Management Criteria –
Chronic Lowering of Water Levels

10/2/2020
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Expectations for this meeting
 Review approach developed to identify potential impacts on shallow domestic
wells
 Understand how the SMC were developed to be protective of domestic wells
 Review and provide feedback on initial SMC
 We need to develop initial SMC to identify necessary Projects and Management
Actions and then do the modeling analysis
 Remember these will be modified as the projects and actions are developed
 Developing SMC is an iterative approach
 Adaptive management over the next 20 years will formalize the SMC towards
basin sustainability
10/2/2020
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Recap of Steps to Develop SMC
1. Develop a draft description of what is
significant and unreasonable (narrative
description)
2. Set minimum thresholds at each
representative monitoring point to reflect what
locally is significant and unreasonable
3. Set measurable objectives with safety factor
on minimum thresholds
4. Determine undesirable results, as a
combination of minimum thresholds
10/2/2020
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Relationship between MO/MT/URs

MO:

Measurable Objectives

MT:
UR:

10/2/2020

Goals
Thresholds at a
specific location
Overall unwanted
basin conditions
Water uses that
need to be
protected
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GSP Implementation Theoretical Hydrograph
2022

Project 1

2042

2072

Project 2

OK for water levels to dip
below MT before 2042

10/2/2020

Sustainability must be achieved
and maintained for next 30 years
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Significant and Unreasonable Statement
 Locally Defined Significant and Unreasonable Conditions
 A narrative statement that describes what the GSAs don’t want to see
happen in the Subbasin
 Sets the stage for developing quantitative SMC metrics
 For example, for lowering groundwater levels SI, significant and
unreasonable conditions may be defined as:
Causing domestic water supply wells to go dry
Causing significant financial burden to local agricultural interests due to
increased pumping costs

10/2/2020
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Example Chronic Lowering of Groundwater Levels
Significant and Unreasonable Statements
 Corning Draft Sustainability Goal (for review of consistency with statements)
The goal of the Groundwater Sustainability Plan is to ensure sufficient and affordable water of good quality be
available on a sustainable basis to meet the unique needs of agricultural, residential, municipal, industrial,
recreational, and environmental users within the Corning Subbasin, both now and in the future. The GSAs
recognize that sustainability can only be possible with the support and coordination of local, state, and federal
agencies and the utilization of both surface and groundwater resources.

 Proposed options for significant and unreasonable statements:
 Chronic lowering of groundwater levels is significant and unreasonable if:
1. Groundwater levels in wells are insufficient to meet agricultural, residential, municipal, industrial, recreational, and
environmental needs in the Subbasin over the planning and implementation horizon of this GSP
2. It results in untenable financial burden or insufficient water supply to meet the needs of beneficial users in the
Subbasin. Examples of untenable financial burden are significant and unreasonable costs for well replacement of
dry wells as well as pump lowering and additional energy costs for accessing groundwater at greater depths.
3. The groundwater elevation in the Subbasin is at or below the lowest observed level to date; causes significant
financial burden to local agricultural, residential, municipal, industrial, recreational, and environmental uses; and
interferes with other sustainability indicators

Discussion and feedback
10/2/2020
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2. Set Minimum Thresholds
The value you do not want to cross

Quantitative value that is
used to define an
undesirable result
Set at each
representative
monitoring point (e.g.,
well)

Minimum
Threshold
NOT Necessarily an
Undesirable Result

10/2/2020
Minimum Thresholds based on what is
Significant and Unreasonable
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Methods for Developing
Example Minimum Thresholds
Evaluate water level data from “key” wells
Identify domestic and irrigation well
depths near each key well
Review minimum threshold options to
assess if water level goals may cause dry
domestic wells

10/2/2020
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Background - BMO Revision Analysis in Glenn County
Example Hydrograph (not in Corning Subbasin)

 Selected shallow DWR observation wells
with continuous water level
measurements
 Analyzed depth of all domestic, irrigation,
and public supply wells within 9 square
miles surrounding the monitoring well
10%
wells
dry

20%
wells
dry

 Plotted fall water level linear trends
extrapolated to 2042
30%
wells
dry
10/2/2020
2042

2004
Modified from Allan Fulton study

 Intersection of water level trend and well
depth indicates potential impacts of water
level declines
15

Selection of Key Wells for Minimum Thresholds Analysis
15 total wells
10 observation wells from
multi-well cluster (orange
symbols)
5 Additional Tehama GWMP
Domestic and Irrigation Wells
(purple symbols)
10 wells in Tehama County
5 wells in Glenn County
10/2/2020
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Example Well Hydrograph and Key Well Selection
Plotted water level observation
data

Key
Well

Selected representative well for
the domestic zone
 In general, selected shallowest well in cluster
screened below 100 ft bgs

Key
Well

SMC can be defined at each
well in the future, or can rely on
representative well from each
cluster
10/2/2020
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Domestic Well Depth Analysis
 Glenn data from county DMS
and Tehama data from DWR well
completion report database
 Excluded wells older than 30 yrs
 Determined the depth of
shallowest 10% and 20% of
domestic wells within 2 mi of
each key well
 Added a safety factor of 25 ft to
maintain sufficient water in
domestic wells to operate
pumps.

10/2/2020
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Minimum Threshold Analysis
 Minimum water level measurement (Tehama Trigger Method)
o All years from historical dataset
o Specific year (2012, 2015, 2018, other)

 Average minus 2x standard deviation (Glenn BMO Method)
o Comparable to min level but statistically removes outliers

 Water level linear trend extrapolated to 2042
o Average level
o Annual minimum or average – 2x std dev

 Protective level for domestic well users
o 10% or 20% domestic well depth +25 feet

10/2/2020
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Minimum Threshold
Analysis Results

10/2/2020
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Well Depth and Water Level Trends

Avg irrigation well depth in surrounding
sections: 430 ft bgs
(9 wells)

(18 wells)

10/2/2020
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Well Depth and Water Level Trends

Avg irrigation well depth in surrounding
sections: 302 ft bgs

(11 wells)

(22 wells)

10/2/2020
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Well Depth and Water Level Trends

Avg irrigation well depth in surrounding
sections: 362 ft bgs
(7 wells)

(14 wells)

10/2/2020
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Summary of Minimum Threshold Analysis Compared to Well Depths

10/2/2020
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Example Tehama
County Trigger Well
Hydrograph
 Spring Trigger 1
 Spring Trigger 2
 Fall/Summer Trigger
 Updated Fall/Summer
Triggers
(1974-2015 and 1995-2018 min)

Approx 2012 Min.

10/2/2020

25

Locations of Reported Dry Wells in Subbasin
 DWR water supply shortage map shows
locations where dry wells have been
reported
 From the 2014 Drought Task Force
 45 total shortages in Tehama Co
reported, none resolved
 29 total shortages in Glenn Co have been
reported, 14 have been resolved
 Supports findings of water level /
domestic well analyses
10/2/2020
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DWR Household Water Supply Shortage Locations

Discussion and Recommendations –
Options for Minimum Thresholds
 Annual minimum groundwater levels are close to levels we are estimating
could lead to 10-20% of wells in a given area going dry.
 Recommend setting minimum thresholds at no lower than recent
minimum levels to minimize impacts to domestic users.
 Likely need to implement projects and management actions to stabilize or
increase groundwater levels.
o Greater use of surface water instead of groundwater could help water levels
recover.

 Selection of minimum thresholds less than the minimum water level
would require the following:
o Decision that domestic wells going dry is not an undesirable result
o Protection of areas near the Sacramento River with potential GDEs from
impacts related to depletion of surface water / groundwater interaction
o Special consideration of overdraft in area with subsidence near Stony Creek
10/2/2020
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3. Set Measurable Objectives
The “safety factors” for operational flexibility
 Quantitative target or goal that allows
operational flexibility above the
Minimum Threshold
 Must be set in the plan, but are NOT
enforceable during implementation

Measurable
Objective

Set Measurable Objectives, based on
the agreed-to Minimum Thresholds

Minimum
Threshold

 Quantify a margin of operational
flexibility to each Representative
Monitoring Point
 Goal is to ensure that meeting the
Measurable Objective safely avoids
Minimum Thresholds
10/2/2020
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Measurable Objective
Approaches

 Potential options
 Annual average or min for representative year
 Average value prior to 2012-2015 drought

Potential MO
Potential MO

10/2/2020
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Example
Hydrographs

10/2/2020
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Example
Hydrographs

10/2/2020
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Example
Hydrographs

10/2/2020
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Example
Hydrographs

10/2/2020
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 Staff comments
 CSAB comments
 Public comments

Discussion on Minimum Thresholds
and Measurable Objectives
 What are your thoughts on the proposed approach for Minimum
Thresholds development?
 Is the measurable objective approach reasonable?
 What are your thoughts on the Minimum Thresholds Options?
Think about these aspects:
- Are current water levels protective of beneficial users in the
Subbasin?
- Do we need to stop groundwater levels from declining at today’s
levels?
- What is a good goal for what levels to return to in the future if we
could implement appropriate projects and management actions?
10/2/2020
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4. Determine Undesirable Results
description of undesirable results … shall be based on
“The
a quantitative description of the combination of minimum
threshold exceedances that cause significant and
unreasonable effects in the basin.

”

Reminder: Avoiding Undesirable Results is how you prove sustainability

10/2/2020
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Undesirable Results Statement
Undesirable Results statement allows for operational flexibility
Optional: could add water year type condition, or statement regarding drought conditions

Examples:
 An undesirable result occurs when more than 10% of groundwater
elevations measured at Representative Monitoring Points, drop below
the associated Minimum Thresholds during three consecutive years.
 An undesirable result occurs when more than 20% of groundwater
elevations measured at Representative Monitoring Points, drop below
the associated Minimum Thresholds during two consecutive years.
Remember, there is no Undesirable Result before 2042
10/2/2020
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2042

10/2/2020
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Chronic Lowering of Groundwater Levels
Sustainable Management Criteria –
Questions and Comments?
CSAB comments
Public comments

10/2/2020
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Review Potential Projects
An initial discussion

10/2/2020
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Recap of Basin Conditions in Different Areas

GW level
declines,
domestic wells
going dry
High salinity

Some water
level declines,
interconnected
SW

Subsidence
Shallow water levels,
interconnected
surface water
10/2/2020
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Potential Project Ideas
6

1. Groundwater recharge using
surface water allocation

2

5
3

6
3

2. Irrigation system
improvements for drip using
surface water
3. Flood control / gw recharge

2

4. Levee setback and river
restoration

1 6
5

5. Urban water use efficiency
and water reuse/recycling

4

6. Deepen domestic wells

10/2/2020
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Example Management Actions
1. Demand Management
2. Supply Augmentation
3. County Policies/Ordinances
4. Resources for shallow domestic well replacement or
otherwise bolstering water well infrastructure
Feedback from CSAB members and Public input

10/2/2020
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Meeting Wrap-Up
 Final thoughts and comments?
 Action items and next steps
 Preview for next month

10/2/2020
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Next Steps
 Receive ideas on what is significant and unreasonable for each of the
sustainability indicators, as applicable
Significant and unreasonable concepts need not be perfect!
We DO need guidance from GSA, CSAB and members of the public
We will review each Sustainability Indicator and SMCs at upcoming
CSAB meetings

 Gather feedback on potential projects and management actions to
augment water supply and decrease demand

10/2/2020
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November 4th Meeting – Planned
Topics
 Model revisions
 Updated current and historical water budgets
 Development of projected water budgets with climate change
assumptions

10/2/2020
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