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OUR MISSION

To conserve the lands and waters 

on which all life depends.



SANTA CLARA RIVER
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SUSTAINABILITY

Brundtland Commission (1987)



95% 
Wetland and River 

Habitat Gone

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



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



GDE GUIDANCE DOCUMENT



GROUNDWATER DEPENDENT ECOSYSTEMS (GDEs)

http://www.geography.hunter.cuny.edu/tbw/wc.notes/15.climates.veg/veg.images/desert/vegetation.htm

Ecological communities or species that depend 

on groundwater emerging from aquifers or on 

groundwater occurring near the ground surface.

http://www.geography.hunter.cuny.edu/tbw/wc.notes/15.climates.veg/veg.images/desert/vegetation.htm


MAPPING GDEs



Example 1: Santa Clara GDE (Semi-Perched Aquifer)



Example 1: Santa Clara GDE (Semi-Perched Aquifer)
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Potential Groundwater Impacts on GDEswater 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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Consider impacts to GDEs when establishing SMC

http://GDE.CodeForNature.org
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Critical Species LookBook
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A need for more shallow groundwater monitoring



GDE Checklist



GDE TOOLS

www.GroundwaterResourceHub.org



Thank You!

Melissa M. Rohde

melissa.rohde@tnc.org


