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Purpose
1. Introduce the depletion of interconnected surface water sustainable
management criteria (SMC)
2. Describe conceptual process for developing SMC
3. Review surface water/groundwater interaction concepts and available data
and tools
4. Status update on groundwater dependent ecosystem (GDE) mapping and
surface water depletion workgroup efforts
5. Discuss Strawman Significant and Unreasonable conditions statement
6. Describe next steps to develop SMC

11/09/2020
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Background on GSP
Regulations
DEPLETION OF INTERCONNECTED SURFACE WATER SMC

11/09/2020
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Sustainable Management
Criteria

Sustainability Indicators

Sustainable Management Criteria (SMCs)
are defined locally based on basin
conditions to avoid significant and
unreasonable Undesirable Results for
SGMA Sustainability Indicators.

Iterative Process which will
involve significant stakeholder
engagement, modeling of
future climate, growth, and
projects and actions

11/09/2020
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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

11/09/2020
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Key Challenges for Surface Water
Depletion SMC
• Data and Information Limitations

• Monitoring infrastructure for assessing degree of surface water and groundwater
interaction (eg, streamflow gauges and shallow monitoring wells)
• Locations, depths and timing of groundwater pumping from water wells

• Technical complexities in identifying fraction of surface water depletion
caused by groundwater pumping (spatial and temporal variations)

• Once estimated, how much of that depletion caused by groundwater pumping
should be considered “significant and unreasonable”?

• Surface Water Rights

• Limited information on type, location, timing and amounts of permitted surface
water diversions (including diversions from wells under riparian water rights)
• Regulatory complications

11/09/2020
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Conceptual SMC Development Process
GDEs
Interconnected
Depletion

11/09/2020

• Identify Potential Groundwater Dependent Ecosystems (GDEs)
• Select Priority Species and Habitats
• Identify Interconnected Surface Water (ISW)
• Quantify depletion and Impacts to ISW and GDEs from
Groundwater Pumping

Define

• Define Significant and Unreasonable Conditions and Decide If
Those Conditions Currently Exist

Set

• Set Minimum Threshold, Measurable Objective & Undesirable
Results
7

Surface
Water/Groundwater
Interactions
11/09/2020
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What is Interconnected Surface Water?
“Interconnected surface water refers to surface water that
is hydraulically connected at any point by a continuous
saturated zone to the underlying aquifer and the overlying
surface water is not completely depleted.” (23 CCR § 351)

11/09/2020
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What is Interconnected Surface Water?
Many surface water bodies are
interconnected with groundwater and
exchange water between each reservoir.

Some surface water systems can be completely
disconnected from groundwater.
Seasonal and Spatially Variable: Different
segments of a surface water body may be
connected to groundwater during some periods
and disconnected during other periods.

11/09/2020

(USGS)
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Shallow GW monitoring wells
can help characterize local
gaining/losing conditions

monitoring
well

GW Elev.

Interconnected surface
water is either gaining
or losing water from
groundwater, depending
on the flow gradient, as
measured by shallow
monitoring wells.

Streambed Elev.

(USGS)

monitoring
well

Streambed Elev.
GW Elev.

(USGS)
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How can pumping at a
well impact streamflow?
Pumping can decrease groundwater gains
to surface water, or increase surface water
losses to groundwater …

pumping
well

monitoring
well

GW Elev.
Streambed Elev.

(USGS)

… phenomenon known as
“Surface Water Depletion”
Depletion is a function of multiple factors:
 proximity to the river  local geology
 pumping rate
 geomorphology
 climatology
*Pumping from shallow riparian wells that are permitted
under a surface water permit, fall under the regulation
of the SWRCB and not the GSA
11/09/2020

pumping
well

monitoring
well

Streambed Elev.
GW Elev.

(USGS)
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Available Data and Tools for
Assessing Surface Water and
Groundwater Interaction

11/9/2020
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Conceptual Model Diagram
Bulletin 118 Basin
Boundary

11/9/2020
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Additional Data Sources: Paired Shallow
Monitoring Wells with Stream Gauges

11/9/2020
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How can we leverage measurements and models to
characterize GW/SW interactions and SW depletion?
SMCs are tied to GW elevations
and informed by simulation results

monitoring well

MO

Local GW/SW interaction
characterization (measured)
MT

GW elevation as a proxy

(USGS)

Regional GW/SW interaction
characterization (simulated)

GSFLOW / MODFLOW model

11/9/2020
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Stream gaining
(aquifer losing) condition

Stream losing
(aquifer gaining)
condition

What do the local data tell us
about typical gaining/losing
conditions?
Stream gaining conditions
for ~7.25 months (WY 2020)

11/9/2020
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Interconnected Surface Water – Define
with available data/existing tools using
multiple lines of evidence
Santa Rosa Plain Approach
1) measured groundwater level and streambed
elevation differences
2) modeled output derived from Wolfenden et al
(2014)
• Percent of time stream is gaining
• Median streamflow
• Surface leakage
Additional information used in the assessment:
• streamflow seepage exchange through differential
gaging
• baseflow separation of observed streamflow
records
11/9/2020
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GDE and ISW Workgroups

11/9/2020
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Mapping
Information
Itemof Groundwater Dependent Ecosystems
6B: Practitioners
Work Groups
Workgroup Purpose: Review available data, maps and other
information to evaluate the location of groundwater
dependent ecosystems within each basin.
Participants:

•
•
•
•
•
•
•
•
11/9/2020

Scott Dusterhoff, San Francisco Estuary Institute (SFEI)
Karen Gaffney, Ag and Open Space Preservation District
Steve Lee, Sonoma Ecology Center
Jessie Maxfield, California Department of Fish and Wildlife
Robert Pennington, Permit Sonoma
Melissa Rohde, The Nature Conservancy
Rick Rogers, National Marine Fisheries Service
Wendy Trowbridge, Laguna Foundation
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What are Groundwater
Dependent Ecosystems (GDEs)?
§ 351(m) “Groundwater dependent ecosystem” refers to ecological communities or
species that depend on groundwater emerging from aquifers or on groundwater
occurring near the ground surface.”
• Plant and animal communities that require groundwater to meet all or some of their needs
• Generally reliant on shallow groundwater levels and the connection between groundwater and
surface water

11/9/2020
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Approach for GDE
Mapping
• Focus on ecosystems that can be affected by
groundwater conditions and management
and are within jurisdiction of GSAs
• Aquatic Species GDEs
• Vegetation GDEs
• Utilize available statewide and local datasets
to develop best available information
• Consider using “indicator” species and/or
grouping of GDEs with similar
characteristics/habitat needs
• Prioritize GDEs for consideration in
developing SMCs for Surface Water
Depletion (separate workgroup)
https://groundwaterresourcehub.org/
11/9/2020

Source: The Nature Conservancy, Identifying GDEs Under SGMA Best
Practices for using the NC Dataset, 2019
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Preliminary Aquatic Groundwater Dependent Species Mapping
• Animals considered are listed in Critical Species LookBook (Rohde et al. 2019)
• Steelhead, Chinook salmon, coho salmon, California red-legged frog
• California freshwater shrimp considered based on input from resource agency staff.
• California tiger salamander excluded because species has “no known reliance on
groundwater” (Rohde et al. 2019).
• Distribution of target species is based on:
• Leidy et al. (2005), Salmonid Sample Frame Development for Coastal Monitoring Plan
Implementation in the Russian River Watershed.
• California Natural Diversity Data Base.

11/9/2020
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Preliminary Aquatic Groundwater Dependent
Species (continued)
• A total of 8 streams were identified as habitat for at
least one target species.
• Distribution of Chinook salmon, coho salmon, and
California freshwater shrimp overlap entirely with
steelhead streams.
Stream
Blucher
Copeland
Crane
Gossage
Laguna
Mark West
Paulin
Santa Rosa
11/9/2020

Chinook Coho
Red-legged Freshwater
Steelhead Salmon Salmon Frog
Shrimp
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
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Preliminary Vegetation Mapping : Summary of Methodology
• Utilized Sonoma County Veg Map classifications simplified to:
• Riparian Woodland,
• Oak Woodland, and
• Freshwater Marsh and Aquatic.
• Incorporate root depths of common tree species as available and compare to depth-togroundwater (DTW) mapping.
• Initially selected potential GDEs from areas mapped with depth to groundwater of 30
feet or less.
• Included Riparian Woodland and Oak Woodland habitat within 100 feet of mapped
interconnected surface waters.
11/9/2020
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Depth-to-Groundwater Maps for
Shallow Unconfined Aquifer
System: Santa Rosa Plain – Spring
2015
• Evaluating other time periods to
consider seasonal fluctuations and
temporal trends

11/9/2020
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Preliminary Results &
Next Steps
• Develop integrated maps with proposed
vegetation and aquatic species GDEs
• Comparison mapping with TNC datasets
• Consideration of grouping GDEs based on habitat
needs (timing, proximity to known and estimated
groundwater pumping, etc.)
• Initial draft narrative describing process and how
mapping will be used in GSP
• Share maps and approach with Surface Water
Depletion SMC Workgroup
• What additional data collection is recommended
for implementation phase of GSP?
11/9/2020
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Depletion
of
Interconnected
Surface
Water
Information Item

6B: Practitioners
Work Groups

Workgroup Purpose: Use the results of the groundwaterdependent ecosystem group, and other available information, to
assess options for developing SMCs for depletion of
interconnected surface water due to groundwater pumping.
Participants:

•
•
•
•
•
•
•
•
11/9/2020

Rick Rogers, National Marine Fisheries Service
Jessie Maxfield, California Department of Fish and Wildlife
Natalie Stork, State Water Resources Control Board
Val Zimmer, State Water Resources Control Board
Sam Boland-Brien, State Water Resources Control Board
Maurice Hall, Environmental Defense Fund
Melissa Rhodes, The Nature Conservancy
Andrew Renshaw, California Department of Water Resources
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Role of ISW Workgroup, Advisory Committee and Board
Workgroup Role
•
•
•
•

Recommended methodology for establishing and monitoring for Minimum Thresholds and Measurable Objectives
Review preliminary MT and MO proposals
Ideas for developing options for determining Undesirable Results
Initial assessment of Data Gaps
Advisory Committee Role

•
•
•
•

Develop initial Significant and Unreasonable statement
Review recommended methodology and preliminary MT and MO proposals
Recommend options for determination of Undesirable Results
Initial recommendations on prioritization of Data Gaps

GSA Board Role
• Consider recommended methodology and preliminary MT and MO proposals
• Consider and select an option for determination of Undesirable Results
• Consider recommendations on prioritization of Data Gaps for GSP Implementation Program
11/9/2020
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Update & Feedback on Workgroup Meetings
2. Depletion of Interconnected Surface Water
Participants
• NGOs: TNC & EDF
• Resource Agencies:
California Department of
Fish & Wildlife, and
NOAA Fisheries
• State Water Board
• DWR
• Sonoma Water staff &
Consultants

11/9/2020

10/7 Meeting Topics
• Overview of
interconnected surface
water & GDE mapping
efforts
• Possible approaches for
developing SMCs
• Initial discussion of
monitoring
methodologies and
approach

Initial Input
• Impressed with technical
analysis to identify
interconnected surface
water
• Recommendation to
define significant and
unreasonable conditions
• Recommendation to
look at a range of water
years for streamflow
instead of just 2015

32

Defining Significant &
Unreasonable Depletion of
Interconnected Surface
Water
11/9/2020
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Significant & Unreasonable Depletion of
Interconnected Surface Water
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.
As defined in the draft DWR SMC BMP (DWR, 2017), statements of significant
and unreasonable conditions should identify the following:
• 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.
11/9/2020
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Beneficial Users and Uses of Surface Water
• Groundwater dependent ecosystems
(flora and fauna)
• Agricultural users?
• Municipal users?
• Rural residential users?

11/9/2020

• 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
• Over what geographic area are
conditions evaluated
35

Have Significant & Unreasonable Depletions of
Interconnected Surface Water Occurred Historically?
• Low rainfall does not constitute a
significant & unreasonable impact. The
impact must be due to groundwater
pumping (from wells without surface water
rights).
• Groundwater pumping that may have
impacted streams?
• What were the resultant conditions in
streams?

11/9/2020

• 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
• Over what geographic area are
conditions evaluated
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When During the Year are Significant & Unreasonable
Depletions of Interconnected Surface Water Most Likely
to Occur?
• Months of low flow in streams when a
larger percentage of their flows are
from groundwater (baseflow)
• Generally, during the dry season, in
the summer and fall months, when
pumping is highest and groundwater
levels and streamflows are typically
lowest.

11/9/2020

• 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
• Over what geographic area are
conditions evaluated
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Where Does the Interconnected Surface Water
Sustainability Indicator Apply?
• Where surface water is interconnected
with groundwater
• Where there are GDEs or other
beneficial surface water users
• Where groundwater is being used

11/9/2020

• 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
• Over what geographic area are
conditions evaluated
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Example Statements from Other GSPs
Santa Cruz Mid-County Basin GSP:
Significant and unreasonable depletion of surface water due to groundwater extraction, in
interconnected streams supporting priority species, would be undesirable if there is more
depletion than experienced since the start of shallow groundwater level monitoring through
2015.
Eastern San Joaquin and Merced GSPs:
Significant and unreasonable depletions of interconnected surface water in the Eastern San
Joaquin Subbasin are depletions that result in reductions in flow or levels of major rivers and
streams that are hydrologically connected to the basin such that the reduced surface water flow
or levels have a significant adverse impact on beneficial uses and users of the surface water
within the Subbasin over the planning and implementation horizon of this GSP.

11/9/2020
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Example Statements from Other GSPs
Salinas 180/400 Subbasin GSP:
Significant and unreasonable depletion of interconnected surface water in theSubbasin is
depletion of interconnected surface water flows that may prevent the MCWRA from meeting
biological flow requirements in the Salinas River, or would induce an unreasonable impact on
other beneficial uses and users such as surface water rights holders. The GSA does not have
authority to manage reservoir releases and is not required to manage surface waters.
Cayuma Basin GSP:
Significant and unreasonable depletions of interconnected surface water are reductions in the
viability of agriculture or riparian habitat within the Basin over the planning and implementation
horizon of this GSP.

11/9/2020
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Strawman Significant and Unreasonable Statement for
AC Input
• Over what geographic area are conditions evaluated?
Significant and unreasonable depletion of surface water from
interconnected streams within the Subbasin, occurs when…
• Over what time period are conditions significant and unreasonable
• Who or what is impacted by significant and unreasonable conditions?
• What kind of impact constitutes significant and unreasonable
…depletion caused by groundwater pumping reduces summertime or fall
groundwater discharge to streams below historical lows and impacts the
viability of existing GDEs or other beneficial surface water users.
11/9/2020
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Next Steps in Developing SMC for Depletion of
Interconnected Surface Water
1.

Develop DRAFT Significant and Unreasonable Statement

2.

Complete GDE and ISW mapping

3.

Summarize information on total range of flows in each stream (Spring versus Fall)

4.

Where and when is pumping occurring near streams?
◦ Identify distribution of pumping wells by type
◦ Develop maps showing the distribution of simulated pumping from the shallow and deep
aquifer systems

5. Schedule one more meeting with GDE workgroup (late November) and next meeting
with depletion of interconnected surface water workgroup (early December)

11/9/2020
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