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Today’s Meeting
 Introduction and Discussion on Water Quality SMC
 Review Streamflow Depletion SMC Options
 Next Steps on Potential Projects and Management
Actions
 Review CSAB Meeting Schedule and Topics
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Introduction and Discussion
on Water Quality SMC
SGMA Requirements, Subbasin Conditions, and
SMC Approaches
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Overview and Key Themes
 SGMA is primarily concerned with the management of groundwater quantity.
 However, GSP projects and actions must not degrade current groundwater quality (i.e. not make
it worse than 2015).
 Consequently, the SMC for the water quality sustainability indicator is considered a “do no
harm” indicator.

 There are different metrics GSAs can use to develop minimum thresholds and
measurable objectives for groundwater quality.
 Picking the right metric depends on the specific nature of the Subbasin groundwater quality
conditions, locations of active groundwater quality monitoring wells, and anticipated availability
of water quality data in the future.

 Subbasin-specific constituents of concern (COCs) accounting for beneficial users must be
selected for establishing the SMC.
 GSAs should establish a process for routine consultations with other water quality
regulatory agencies to discuss ongoing programs and initiatives relevant to the Subbasin,
share monitoring data and information.
5/3/2021
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What do the GSP Regulations say about Water
Quality SMC?
Section §354.28(c)(4) of the GSP Regulations states that “The
minimum threshold shall be based on the
number of supply wells,
a volume of water, or
a location of an isocontour

that exceeds concentrations of constituents determined by
the Agency to be of concern for the basin.”
5/3/2021
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Corning Subbasin Groundwater Quality
Overview
 Constituents of concern (COCs) for Subbasin (arsenic, nitrate,
and TDS) are found in drinking water supply wells at
concentrations close to, but below the regulatory standards.
 Beneficial uses for which water quality needs to be considered are
drinking water (public supply and domestic supply) agricultural
(irrigation supply), and industrial (lumped with public supply).
 Groundwater from supply wells is of high quality for the beneficial
uses in the Subbasin (primarily drinking water supply and
irrigation).
 Sample locations in the western portion of the Subbasin are a
data gap – anecdotal evidence suggests some wells may have
higher salinity than current well network suggests.
5/3/2021
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Public Supply Wells Monitoring Network
 28 wells used for public water supply in
the Subbasin:
 8 wells for City of Corning, 3 wells for
Hamilton City, and 17 wells for small
systems

 Samples collected at variable frequency
for typical constituents:
 All 28 wells are sampled routinely for
nitrate
 21 wells sampled routinely for arsenic
 7 wells sampled routinely for TDS

5/3/2021
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Nitrate Water Quality in Supply Wells

Nitrate Concentration (mg/L)

8

 Active public supply
well nitrate
concentrations are
below the MCL of 10
mg/L

Nitrate Detections in Active Supply Wells
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MCL = 10 mg/L
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 Slight increasing
trend over time
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TDS Water Quality in Supply Wells
 Active public supply well TDS
concentrations are below the
secondary MCL of 500 mg/L

TDS Detections in Active Supply Wells
TDS Concentration (mg/L)
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TDS: Total Dissolved Solids
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Arsenic Water Quality in Supply Wells
 Arsenic is a natural occurring element in
groundwater, especially in volcanic sediments

Arsenic Detections in Active Supply
Wells

 Arsenic detected in 69 out of 212 samples from
supply wells in historical record

 One supply well near Richfield with 6 historical
detections above the MCL prior to 2010.
 Well has been rehabilitated or repaired and
concentrations are now below MCL

20
Concentration (µg/L)

 Concentrations are generally low, below the MCL
of 10 µg/L, and have an overall decreasing trend
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Other Water Quality Monitoring Wells
 32 wells monitored recently:
 22 DWR observation wells sampled sporadically for
arsenic, nitrate, TDS, and general chemistry (2 to 3
samples in past 15 years)
 1 ILRP* domestic well sampled routinely for nitrate, TDS,
and general chemistry
 4 irrigation wells monitored routinely by Glenn County for
EC, temperature, and pH
 5 observation wells sampled routinely for the RWQCB
Dairy Program for nitrate, TDS, and general chemistry

*ILRP: Irrigated Lands Regulatory Program
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Degraded Water Quality
Sustainable Management
Criteria
5/3/2021
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DISCUSSION: Develop a description of what is
significant and unreasonable
 Recommendation:
 Significant and unreasonable water quality conditions occur if Corning
Subbasin GSP projects or management actions cause an increase in the
concentration of applicable constituents of concern in groundwater
supply wells that lead to adverse impacts on beneficial users or uses of
groundwater.
Feedback on Significant and Unreasonable Statement
Considerations for Degraded Water Quality

5/3/2021
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Degraded Groundwater Quality SMC Metrics
 The GSA must choose from three different metrics to develop minimum thresholds and measurable objectives
(number of supply wells, a volume of water, or a location of an isocontour)
 Recommendation – Use Number of Supply Wells that Exceed Concentrations of Applicable COCs
 A volume of water or COC isocontours cannot be identified in the Subbasin since COCs are below the
regulatory standards
 Supply well metric includes:
 Municipal public water system wells, regulated by the SWRCB Department of Drinking Water (DDW).
 Small public water system wells, regulated by Glenn and Tehema County Department of Environmental
Health.
 Irrigation supply wells are not currently monitored in the Subbasin (except for 4 wells in Glenn County)
 *** Domestic supply wells are also not currently monitored in the Subbasin, but starting in 2022, as part
of the ILRP, all domestic wells that are located on agricultural parcels will need to be monitored for
nitrate and report it directly to the Regional Board; those values could be used to identify potential water
quality effects on domestic well users.
5/3/2021
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How do we set Minimum Thresholds with this
Approach?
 Number of supply wells:
How many wells will be allowed to be above the MCL or SMCL?
1.

Determine and identify beneficial users (drinking water and irrigation supply)

2.

Define COCs for identified beneficial users (nitrate, arsenic, TDS)

3.

4.

Determine the limits and concentrations for each COC and category of beneficial
users (CA MCL/SCML and agricultural standards)
Identify existing water quality monitoring programs that can be used for setting
SMC (DDW, County Environmental Health Department, ILRP)

5/3/2021
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Pros and Cons of using this proposed approach
CONS

PROS
 Closely follows the GSP regulations
 Have received positive feedback on approach
by DWR and State Board
 Uses existing monitoring networks
 Does not put burden of monitoring on GSAs
 Publically available data to be used for analysis
 Does not duplicate water quality monitoring
efforts

 May seem a bit convoluted
 Not exactly the same as neighboring
subbasin approaches
 Uses a larger dataset
 Need to track other programs

 Respects existing water quality programs and
allows for coordination on data
 Uses established SMC/SMCL, and ag
standards
 Developed specifically for COCs in the subbasin
5/3/2021
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Data Used to Develop Minimum Thresholds
Sampled
Constituent of Supply Wells
(2015-2019)
Concern

Samples
Collected
(2015-2019)

Maximum
Concentration
Regulatory
Detected
Regulatory/Ag Exceedances
(2015-2019)
(2015-2019)
Standard

Arsenic

21

33

5.0 µg/L

10 µg/L

0

Nitrate

28

175

7.9 mg/L

10 mg/L

0

7

11

270 mg/L

500 mg/L

0

4

7

778 µs/cm

700 µs/cm

1

Total Dissolved
Solids
Electrical
conductivity
(Glenn County
Irrigation
Supply wells)
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Example Minimum Thresholds and Measurable Objectives
Constituent Beneficial
of Concern
Use

Minimum Threshold based on Number of
Supply Wells

Arsenic

Drinking
water

Two supply wells that are in the GSP monitoring
area may exceed the arsenic MCL of 10 µg/L.

Nitrate

Drinking
water

Two supply wells that are in the GSP monitoring
area may exceed the nitrate MCL of 10 mg/L.

Total
Dissolved
Solids
EC

Two supply wells that are in the GSP monitoring
area may exceed the TDS recommended SMCL of
500 mg/L.
Two supply wells that are in the GSP monitoring
Irrigation
area may exceed the EC ag standard of 700
µs/cm.
Drinking
water

Measurable Objective based on Number of
Supply Wells
Zero supply wells that are in the GSP monitoring
area may exceed the arsenic MCL of 10 µg/L.
Zero supply wells that are in the GSP monitoring
area may exceed the nitrate MCL of 10 mg/L.
Zero supply wells that are in the GSP monitoring
area may exceed the TDS recommended SMCL of
500 mg/L.
Zero additional supply wells that are in the GSP
monitoring area may exceed the EC ag standard of
700 µs/cm.

Example Undesirable Results
An undesirable result occurs if, during two consecutive years, one of the
groundwater quality minimum thresholds is exceeded when computing annual
averages at the same well, as a direct result of projects or management actions taken
as part of GSP implementation.
5/3/2021
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Degraded Water Quality SMC Discussion:
Questions and Comments?
CSAB comments
Public comments

5/3/2021

19

Depletion of Interconnected
Surface Water
SMC Options
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Interconnected Surface Water and Groundwater
 Many surface water bodies are
interconnected with groundwater (i.e.
there is exchange of water between
the stream and the aquifer)
 Some surface water systems can be
completely disconnected from
groundwater.
 A surface water body may be connected
to groundwater during some periods and
disconnected during other periods.

(USGS)

5/3/2021

21

Brief Recap from 2/3 Meeting Discussion
 Reviewed GSP Regulations
 Identified areas that have interconnected surface water in the Subbasin
 Sacramento River is fully connected to groundwater and mostly
gaining water from groundwater
 Thomes Creek is mostly disconnected from groundwater and mostly
losing water to groundwater
 Stony Creek is likely partially or seasonally connected to
groundwater and may gain or lose water depending on water year
type and seasons
 Ephemeral streams are likely disconnected from groundwater.
 Identified beneficial users, including areas that support potential GDEs
 Reviewed areas that have shallow groundwater pumping along streams
 Discussed areas that have invasive weeds (Arundo)
5/3/2021
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Stream-aquifer
Connection
Simulated depth to
water at stream nodes:

March 2011

March 2015

5/3/2021
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September 2015

Thomes Creek
Summary

Areas with Surface Water Irrigation

Losing

 Likely mostly disconnected from
groundwater due to deeper
groundwater levels

Gaining

 Often runs dry seasonally east of
Henleyville
 Mainly losing reaches in Subbasin
 Some water was diverted for
irrigation by riparian users, but
now mainly pump groundwater for
irrigation

Areas With Gaining / Losing Conditions
Red Bluff
Subbasin

Gaining
Stream

Henleyville
Losing Stream

5/3/2021
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Sacramento River Summary
 River flow controlled upstream at
Shasta Dam

Protected Habitat and
Recreation Areas along
Sacramento River

Losing

 TCCA Diversion to TCC and Corning
Canal

Gaining

 Diversion at Glenn Colusa Canal
 Reaches in Subbasin are connected to
groundwater and generally gaining
 River supports potential GDEs and
multiple salmon runs across the
Northern Sacramento Valley
 Multiple protected riparian habitat
areas (parks, recreation, vegetation,
restoration projects, flood control)
 Generally, not as much pumping near
the stream

Areas With Gaining /
Losing Conditions
5/3/2021
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Stony Creek Summary
 Creek flow regulated at Black Butte
Dam for flood control and irrigation

Areas With Gaining / Losing Conditions

 Fully adjudicated and only diversions
now occur at Northside Canal intake

Gaining
Stream

 Creek connected to shallow
groundwater

Colusa
Subbasin

 Alluvium fan surrounding Stony
Creek is very transmissive, and
Stony Creek is known as a
significant source of direct
groundwater recharge
 Creek is typically gaining upstream
where surface water is used for
irrigation and generally losing
downstream where groundwater is
used
 Creek does not reach Sacramento
River without flow releases

Losing
Stream

Areas with Surface Water Irrigation

Losing

Gaining
5/3/2021
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Interconnected Surface Water - The Nature Conservancy ICONS

5/4/2021 https://icons.codefornature.org/ (Interconnected Surface Water in the Central Valley)
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Potential GDEs Identified in the Subbasin
All potential GDEs on
Sacramento River and
areas with depth to
water of less than 30 ft,
are considered for this
GSP (except for
invasive species).
This primarily affects
the Sacramento River
corridor.

5/3/2021
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Shallow Groundwater
Wells and Data Gaps
 The effectiveness of the
shallow wells to measure
interaction with
streamflow will be
assessed during
implementation, at the
same time as data gaps
are considered to be
filled.

Shallow Well
Data Gap

5/3/2021
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Surface Water Monitoring
Stations and Data Gaps

 5 active stream gages in Subbasin
 Data gaps:
 Lower reach of Thomes Creek and
ephemeral streams in center of Subbasin
are not gaged.
 Gage on upper reach of Thomes Creek
only measures stream stage greater than a
few feet

5/3/2021
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GSP Regulations
Depletion of Interconnected Surface Water
 SGMA requires the identification of interconnected surface waters, and
of Groundwater Dependent Ecosystems (GDEs) (§354.16 (f)(g))
 Assess the location, quantity, and timing of depletion and if the depletion of surface
water is causing a Significant and Unreasonable impact
 If conditions are significant and unreasonable, they cannot get worse than they
were on January 1, 2015

 GSA must set Minimum Thresholds and Measurable Objectives to
prevent further significant and unreasonable impacts
 GSA must define Undesirable Results based on a combination of
minimum threshold exceedances
5/3/2021
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Surface Water Depletion SMC Metrics
 Section 354.28(c)(6) of the Regulations states that “The minimum
threshold for depletions of interconnected surface water shall be the
rate or volume of surface water depletions caused by
groundwater use that has adverse impacts on beneficial uses of the
surface water and may lead to undesirable results.”
 The SGMA regulations allow for the use of groundwater elevations
as a proxy for volume or rate of surface water depletion if a
significant correlation exists between groundwater elevations and
surface water depletions.
 Minimum thresholds should only apply to the interconnected
stream reaches. [Sacramento River, at a minimum]
5/3/2021

32

Significant and Unreasonable
Statement Considerations
Statement of Significant & Unreasonable is a qualitative statement.
describing groundwater conditions unacceptable to beneficial uses
and users of water in the basin. These describe what conditions are
to be avoided and serve as an initial framework around which the
quantitative SMC are developed.

 Who or what is impacted by significant and
unreasonable conditions,
 What kind of impact constitutes significant and
unreasonable,
 Over what time period are conditions significant and
unreasonable, and
 Over what geographic area are conditions evaluated.
5/3/2021
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Development of Significant and Unreasonable
Conditions Statement
 Significant and unreasonable conditions for surface water depletion
common elements:
(Common GSP theme) – Causing significant adverse impact to
beneficial uses and users of surface water within the Subbasin
(EDF Guidance) – No further depletion of surface flows, beyond the
level of depletion that occurred prior to 2015
(Other Considerations) –The GSA does not have authority to manage
reservoir releases

5/3/2021
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Draft Significant and Unreasonable Conditions Statement
 Sacramento River:
 Significant and unreasonable depletion of interconnected surface water on the Sacramento
River occurs if surface water beneficial users are impacted, such as surface water
diverters, riparian habitat, and potential GDEs. The GSAs do not have authority to manage
Shasta reservoir releases and are not required to manage surface waters. In addition,
impacts on the Sacramento River occuring in Subbasins upstream or adjacent to the
Corning Subbasin may occur. Interbasin coordination will be necessary to assess overall
impacts, should they occur.
 Significant and unreasonable streamflow depletion on the Sacramento River within the
Corning Subbasin does not currently occur.
5/3/2021
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Draft Significant and Unreasonable Conditions Statement
 Stony Creek:
 Significant and unreasonable depletion of interconnected surface water on Stony Creek occurs if
groundwater pumping affects streamflow and impacts any beneficial users (except invasive
specifies) beyond depletions observed in 2015.
 Stony Creek is fully adjudicated, and the GSAs do not have authority to manage Black Butte Dam
releases and are not required to manage surface waters.
 Stony Creek does not provide extensive riparian habitat beyond invasive species (Arundo), which is
not a protected species and should not be considered a beneficial user.

 Thomes Creek
 Significant and unreasonable depletion of interconnected surface water on Thomes Creek occurs if
groundwater pumping affects streamflow beyond depletions observed in 2015.
 Thomes Creek is mostly a disconnected stream for a good portion of the year, and does not support
significant surface water diversions; invasive species are also prevalent on Thomes Creek and
should not be considered beneficial users.
5/3/2021
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Approach to MTs, MOs and URs
 Use water levels as a proxy - based on basic concept that as water levels drop, it
increases the vertical gradient at streams and leads to potential streamflow depletion
(conceptual method proposed by EDF, which is an approach being considered in
Sacramento Valley GSPs)
 Using shallow groundwater levels of 2015 as Minimum Thresholds has regulatory backing;
in most shallow wells near the streams, water levels have recovered well since 2015, in
some instances, water levels declined slightly and then recovered. The initial MT could be
set at the minimum water level since 2015.
 During GSP implementation the GSAs will develop a more robust shallow monitoring network.

 Measurable Objectives could be set at a bit higher than Minimum Thresholds (such as max
fall level since 2012, to be in line with GWL SMC)
 Undesirable Results could be:
 Once the shallow monitoring network is fully established, an undesirable result will be
established as a percentage of wells that are exceeding the MT (e.g. 15% or 20%).
5/3/2021
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Interconnected Surface Water SMC
Discussion: Questions and Comments?
 Any questions or concerns on the significant and
unreasonable conditions statements?
 Do you agree with using groundwater levels as a
proxy?
 Would you prefer to use the groundwater well network
and SMC as the same for the streamflow depletion
SMC?

5/3/2021
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Potential Projects and
Management Actions (PMAs)
Refinement of Intial Projects List

5/3/2021
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Goals for Projects and Management Actions in
Corning Subbasin
 Provide for more flexible use of water resources to overcome drought conditions while not
worsening current groundwater conditions or impacting beneficial users
 Conjunctive use for added operational flexibility

 Develop an array of best practices in water management applicable to the subbasin
 Incentivize water beneficial users to apply best practices
 Maximize available surface water use to allow for in-lieu recharge of groundwater for
subbasin sustainability
 Identify applicable funding and grant opportunities to implement applicable projects

5/3/2021
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Potential Projects
will Assist with
Sustainability Collaboration with
Water Districts,
Counties, Cities,
and USBR, and
others are
appropriate

5/3/2021
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Corning Subbasin GSP - List Of Priority Management Actions to Describe in the GSP
Priority

Name

Purpose

Location

1

Domestic Well Management

Better understand domestic well issues
in the Subbasin and protect domestic
well users from future impacts

Entire Subbasin

2

Grower Education on
Conjunctive Use and water
use efficiency

Focus on Corning, Thomes Creek,
Provide information on water resource
and Kirkwood WDs – then move to
management for more flexible use
other parts of Subbasin

3

Policies and Ordinances

Establish water and land use
management guidance as needed

Both Counties, start with Tehama
County

4

Well Data Tracking

Improve overall county well data
information

Entire Subbasin; lead by each
County

5

Well registration Program

Register new wells being installed in
the Subbasin, to track depth and
pumping volumes

Entire Subbasin; lead by each
County

5/3/2021
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Corning Subbasin GSP - List Of Priority Projects to Describe in the GSP
Priority

Project Category

Purpose

Location

1

Maximize Available Surface Water Use

Improve surface water conveyance and irrigation
infrastructure for surface water use in lieu of
groundwater pumping

Orland Project Area

2

Maximize Available Surface Water Use
and Conjunctive Use

Make sure to use all Water District contracted surface
water when available in wet years, for better
conjunctive use

Water Districts

3

Surface Water Conveyance / Supply
Augmentation

Incentivize the use of surface water within the
subbasin by increasing surface water transfers from
other CVP districts

Water Districts

4

Surface Water Conveyance / Demand
Management

Invasive plant removal to decrease ET

Focus on Stony Creek initially

5

Supply Augmentation

Groundwater recharge through unlined canals and
natural drainages

Tehama County

6

Supply Augmentation

Groundwater recharge through dedicated recharge
basin

Corning WD

7

Supply Augmentation

Off-stream temporary storage of flood waters on
private lands for irrigation or recharge

Outside District Areas - Tehama
County

8

Supply Augmentation

Groundwater recharge through Aquifer Storage and
Recovery (ASR) wells

Eucalyptus grove area

9

Supply Augmentation

Import water from other Tehama County Subbasins

Tehama County

10

Demand Management

Improved land management best practices for
irrigation efficiency

Entire Subbasin

11

Flood Risk Reduction / Enhanced
Recharge

City of Corning stormwater improvements /
groundwater recharge

City of Corning

12

Supply Augmentation

Recycled
water program for treated wastewater
5/3/2021
(Corning and Hamilton City)
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City of Corning/City of Hamilton

Model Scenario 1: Full Surface Water
Allocation Use (FAS)
 Modeling Assumptions:
 Use future baseline model with 2070 projected climate change conditions
 Assume full allocation of surface water to 4 districts in below normal,
above normal, and wet years
 Model applies water to crops within districts and computes if pumping is
needed to make up remaining demand.

 Modeling Results:
 1,000 acre-foot increase in annual average change in storage
 11,000 acre-foot decrease in annual average groundwater pumping
 Water level increases from roughly 4-20 feet in district areas
 In-lieu recharge in wet years allows for recovery of water levels that provides a
drought buffer in dry and critical years to use groundwater
5/3/2021
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Groundwater level change comparing FAS versus baseline projected conditions at 2070,
for a dry year, and a wet year, for comparison.
Wet Year (April)

Dry Year (September)

DRAFT

DRAFT
5/4/2021
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FAS Scenario Change Hydrographs VS Baseline
 Kirkwood WD

 Thomes Creek WD

 Corning WD

DRAFT
GWL Increases are highest in Corning WD/Thomes Creek WD Area
5/4/2021
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Change in Groundwater Elevations: Fall 2015 – Fall 2018
Modeling results are in
line with measured data
– where water levels
recovered post drought
in areas that use
surface water, but
model shows additional
recovery could be
gained

6/3/2020

From DWR SGMA Data Viewer
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Any Questions or Thoughts on the
Proposed PMAs?
 Any questions on PMA goals?
 Any feedback on the prioritized lists?

5/3/2021
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GSP Completion Schedule
Reminders on Next Steps

5/3/2021
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Upcoming CSAB Meetings and Proposed Topics
Date

Key Meeting Topics

CSAB Meeting Objectives



Recap SMC for all sustainability indicators



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

July 7





Revised List of Projects & Management Actions
Review predicted impacts to groundwater conditions based 
on projects and management actions.

Aug 4




Introduction to funding mechanisms
Review Projects & Management Actions and effects on
Sustainable Management Criteria



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

Sept 1




Review data gaps
Review final draft GSP



Approve release of Draft GSP for public review

Nov 10



Review public comments on GSP



Recommendations on incorporation of policy-based comments



Potential recommendations to GSA Boards: Recommendations for
Adoption of Groundwater Sustainability Plan to Groundwater
Sustainability Agencies

June 2



5/3/2021

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

Public review draft, Sept. 2021

5 - Monitoring Network

Draft almost complete

CSAB review in May/June

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
5/3/2021

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

5/3/2021
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