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Groundwater-Dependent Ecosystems:
Ecological communities or species that depend on groundwater emerging from aquifers or on groundwater 

occurring near the ground surface.



The Sustainable Groundwater Management Act

Groundwater Dependent 
Ecosystems

(a beneficial use of groundwater) are 
a required element for GSPs

• identify (map)

• describe potential effects due to 
groundwater conditions

• monitor impacts due to groundwater 
conditions



To conserve the lands and water on which all life depends

OUR MISSION:



SANTA CLARA RIVER
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Brundtland Commission (1987)



< 5% of Wetlands

6% habitat along rivers

REMAIN

Source: The Bay Institute, 1998; SFEI-ASC, 2016

Depletions of Surface Water



Source: Moyle et al., 2017

Aquatic Ecosystems

In 50 years, nearly HALF of California Native Salmon, 
Steelhead and Trout will be Extinct 



MAPPING GDEs



GDEs UNDER SGMA: 
What’s true?



MISCONCEPTION #1

SGMA is going to require GDEs to be restored to pre-settlement conditions

Walnut Orchard, Orange County, 1938Redwood Logging



MISCONCEPTION #2

All impacts to GDEs are the responsibility of GSAs.water can impede fish migration by disrupting the timing or availability of sufficient 

flows for passage. For a more comprehensive explanation on how changing groundwater 

conditions can impact GDEs, visit http://www.groundwaterresourcehub.org.

Above, from left: © Bill Evarts/The Nature Conservancy, © whoaaitskeyanaa/Creative Commons, © Iain Turner/Creative Commons, 
© Kirk Klausmeyer/The Nature Conservancy

Figure 8. Range of potential effects on GDEs due to groundwater conditions. 

To identify potential effects on GDEs and evaluate whether potential groundwater 

threshods are sufficient to prevent adverse impacts, The Nature Conservancy 

recommends assessing the biological response of GDEs to changes in groundwater 

conditions. In general, aquatic ecosystems respond to stressors in a somewhat  

predictable and progressive pattern, making it possible to establish numeric 

thresholds by combining biological and hydrologic data (Davies & Jackson 2006). 

An example of a progression of biological responses is described in the Biological 

Condition Gradient, a conceptual scientific framework for interpreting biological 

responses to increasing effects of water quality stressors (USEPA 2016). The 

Biological Condition Gradient divides biological conditions along a generalized 

stressor-response curve into six levels ranging from observable biological conditions 

found at no or low levels of stressors (Level 1) to high levels of stressors (Level 6) 

(Figure 9). The gradient is offered by the Environmental Protection Agency as a 

tool to support Clean Water Act water quality management programs.

The Nature Conservancy proposes that the Biological Condition Gradient can 

be used as a conceptual framework for assessing potential effects on GDEs. 

For example, small and gradual changes in groundwater levels have been 

shown to result in minor adverse biological responses, such as a reduction in  

vegetative growth (Scott et al. 1999), whereas prolonged or abrupt changes in  

groundwater levels can result in major adverse biological responses, such as higher 

rates of vegetation mortality (Shafroth et al. 2000) and a higher prevalence of  

opportunistic non-native species that are better adapted to deeper groundwater than 

native species (Keddy & Reznicek 1986; Moore & Keddy 1988; Froend & Sommer 

2010; Sommer & Froend 2014).
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MISCONCEPTION #3

Protecting GDEs will cost too much.

Water Funds 

Traditional Approach

Water Funds
+ 

Conservation Funds

Multi-Benefit Approach



GDE TOOLS

Case 
Studies

Data & 
Research

GDE Guidance for 
GSPs

Statewide 
GDE Indicators 

Database

Educational 
Resources

www.GroundwaterResourceHub.org



GDE GUIDANCE DOCUMENT

DESIGN PRINCIPLES:

1. Consistent with SGMA & GSP 
Regulations

2. Based on Best Available Science
3. Facilitate Local Control
4. Practical and Easy-To-Use



GDE GUIDANCE DOCUMENT



Customizable



• Takes advantage of local and statewide 
information to inform local decision making

• Summary of relevant science 

• Worksheets

PRACTICAL RESOURCES



PRACTICAL RESOURCES

• Takes advantage of local and statewide 
information to inform local decision 
making

• Summary of relevant science 

• Worksheets

PRACTICAL RESOURCES



WORKSHEETS

WORKSHEET 3. POTENTIAL EFFECTS ON GDE SUMMARY

GDE Unit ID____________

Ecological Value (Step 1.2)—Check the one that applies  High	 Moderate	 Low	 Insufficient	Data/Not	Applicable

Susceptibility to Changing Groundwater Conditions (Step 2.1)—Check the one that applies  

	 High	 Moderate	 Low	 Insufficient	Data/Not	Applicable

Corresponding 

Sustainability 

Indicator

Groundwater  

Levels

Groundwater 

Storage

Seawater 

Intrusion

Water  

Quality

Land  

Subsidence

Interconnected  

Surface Water

Hydrologic 

Data (Step 2.1)

Baseline 

Average  

(Step 2.1)

Baseline Range 

(Step 2.1)

Biological Data 

(Step 2.2)

Description 

of Adverse 

Impacts to GDE 

(Step 2.3)

WORKSHEET 1. ASSESS A CONNECTION TO GROUNDWATER

Use the following questions to assess whether  

iGDE polygons are connected to groundwater.
Yes No

Insufficient 

Data

GENERAL QUESTIONS FOR ALL GDE TYPES

Is the iGDE underlain by a shallow unconfined or perched aquifer that has been 

delineated as being part of a Bulletin 118 principal aquifer in the basin?

Is the depth to groundwater under the iGDE less than 30 feet?

Is the iGDE located in an area known to discharge groundwater (e.g., springs/seeps)?

If you answer Yes to any of the above questions, then you likely have a GDE. Stop here.  

If you selected No or Insufficient Data or cannot confidently answer any of the above  

questions, then answer the following questions to infer groundwater dependency.

RIVERS, STREAMS, AND ESTUARIES

Is the iGDE located in a portion of a river or stream that is likely a gaining reach?

Are water temperatures around the iGDE relatively constant over time, indicating a 

potential for gaining conditions?

Are there stable/permanent natural flows detected by stream gauges near the iGDE, 

indicating a potential for gaining conditions?

Is there water or flows around the iGDE during summer months?

For iGDEs near estuaries, does the salinity drop below that of seawater in the  

absence of surface water inputs (e.g., surface runoff or stormwater)?

Are the isohaline contour lines of the saline wedge relatively constant under an iGDE?

WETLANDS

Is the level of water around the iGDE maintained during extended dry periods without 

surface water inflow or management?



NEXT STEPS

Check out our website: 
www.GroundwaterResourceHub.org

Designate an environmental representative on the GSA 
board – see our case study on the Hub!

Budget time (and funds) for GSA technical staff or 
consultant to use this document during GSP 
development

Help us help you!  Give us feedback and questions 
about support needed.

melissa.rohde@tnc.org

http://www.groundwaterresourcehub.org/


Thank You


