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In addition to the SGMA requirements for how 
groundwater plans must address the impacts of 
groundwater extraction on surface waters and 
fisheries, groundwater sustainability agencies may 
also be required also take into account California 
public trust law. Following the 2014 ELF v. Siskiyou 
County decision, it now appears that groundwater 
sustainability agencies have separate public trust 
obligations, independent of SGMA, to refrain from 
approving groundwater pumping that reduces the 
instream flow of navigable rivers needed to maintain 
fisheries.

For example, the groundwater sustainability agency 
designated for the Scott River Valley Groundwater 
Basin is the Siskiyou County Flood Control and Water 
Conservation District. Over the next few years the 
district will be preparing a SGMA Groundwater Plan 
that covers groundwater wells that are impacting the 
Scott River’s instream flow and salmon fisheries. The 
district’s preparation of the SGMA Groundwater Plan 
therefore provides an opportunity to see how California 
public trust law overlies SGMA. Under SGMA, in every 
basin where groundwater extraction is adversely 
impacting surface flows and fisheries, the SGMA 
Groundwater Plan drafting and approval process 
provides a key opportunity for fishery groups, 

including fishing and conservation organizations, to 
press for provisions that give effect the public trust 
law obligations recognized in the ELF v. Siskiyou 
County case.

Overlaying the public 
trust doctrine to 
implementation of 
SGMA could enhance 
the legal obligations 
of groundwater 
sustainability agencies 
in several ways. For 
example, California 
public trust law calls 
for full protection of 
public trust resources whenever feasible. (National 
Audubon) If it can be demonstrated that it is feasible 
for groundwater sustainability agencies to develop 
hydrologic models and water budgets that account 
for the impacts of groundwater pumping on surface 
flows and fisheries dependent on such surface flows, 
the failure of a groundwater sustainability agency 
to factor these considerations into the hydrologic 
models and water budgets in a SGMA Groundwater 
Plan may constitute a violation of California public 
trust law independent of SGMA’s requirements. 

Following the 2014 ELF v. Siskiyou 
County decision, it now appears 
that groundwater sustainability 
agencies have separate public trust 
obligations, independent of SGMA, to 
refrain from approving groundwater 
pumping that reduces the instream 
flow of navigable rivers needed to 
maintain fisheries.
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As another example, if it can be demonstrated that 
it is feasible to conduct seasonal surface stream 
monitoring of flows and temperatures to track the 
impacts of groundwater pumping on fisheries, the 
failure of a groundwater sustainability agency to 
require such seasonal surface stream monitoring in 
a SGMA Groundwater Plan may constitute a violation 
of California public trust law independent of SGMA’s 
requirements. 

As a final illustration, if it can be demonstrated that 
it is feasible to adopt thresholds for groundwater 
pumping that provide for full protection of fisheries 
from the adverse impacts of groundwater pumping-
induced surface stream depletion, the failure of a 
groundwater sustainability agency to adopt such 
thresholds may constitute a violation of California 
public trust law independent of SGMA’s requirements.

	  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

if it can be demonstrated that it is feasible to adopt 
thresholds for groundwater pumping that provide for 
full protection of fisheries from the adverse impacts 
of groundwater pumping-induced surface stream 
depletion, the failure of a groundwater sustainability 
agency to adopt such thresholds may constitute a 
violation of California public trust law independent of 
SGMA’s requirements.
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IN DEVELOPING APPROACHES TO ADDRESS THE GROUNDWATER-SURFACE WATER INTERACTION 
IN THE CONTEXT OF SGMA GROUNDWATER PLANS, GROUNDWATER SUSTAINABILITY AGENCIES 
AND OTHER STAKEHOLDERS INVOLVED IN IMPLEMENTING SGMA DO NOT NEED TO START 
FROM SCRATCH. THERE ARE OTHER REGULATORY SETTINGS, BOTH IN CALIFORNIA AND OTHER 
STATES SUCH AS ARIZONA, IN WHICH PROVISIONS HAVE BEEN PUT IN PLACE TO HELP PREVENT 
GROUNDWATER PUMPING FROM REDUCING INTERCONNECTED SURFACE WATER FLOWS AND TO 
PROTECT FISHERIES DEPENDENT ON SUCH FLOWS. AN OVERVIEW OF HOW THE GROUNDWATER-
SURFACE WATER CONNECTION WAS HANDLED IN THESE NON-SGMA REGULATORY SETTINGS 
MAY PROVIDE POTENTIAL MODELS FOR USE IN SGMA GROUNDWATER PLANS.

A.	 Scott River Basin

The Scott River Watershed is located in Northern California and is a major tributary of the 
Klamath River. The Scott River Valley’s primary land use is agriculture. It is a good case 
study for SGMA purposes because, as Aaron Herbert noted in his 2016 study titled Impact to 
Anadromous Fish Through Groundwater Extraction, the Scott River Basin’s “water problems 
typify many of California’s structural challenges in managing water: an over-allocated and 
adjudicated surface water system, an excess of groundwater pumping, the majority of flow 
volume outside of the growing season, and special status anadromous fish that require 
water just at the time it is in most demand by people.”

The Herbert study noted that there is a strong surface- groundwater interconnection in the 
Scott River: “[d]uring the dry summer, streamflow in the Scott River system is low and relies 
almost entirely on groundwater return flow (baseflow) from the alluvial aquifer system 
underlying Scott Valley. There has been a marked downward trend in surface flows in the 
last several decades that has been attributed to climate change and increased groundwater 
pumping.”

Water rights to the Scott River were adjudicated in a 1980 court decree. (Scott River Court 
Decree) The scope of the court decree includes both surface and interconnected groundwater, 
specifically: “(1) all surface water rights in the Scott River stream system … (2) all rights 
to supporting underflow and (3) all rights to groundwater that is interconnected with the 
Scott River ….” (Scott River Court Decree). The 1980 decree was somewhat prescient in its 
recognition of the interconnection between groundwater and surface water. It defined 
“interconnected ground water” as:

all ground water so closely and freely connected with the surface flow of the Scott River 
that any extraction of such groundwater causes a reduction in the surface flow in the 
Scott River prior to the end of a current irrigation season. The surface projection of such 
interconnected ground water as defined herein is that area adjacent to the Scott River as 

VI.		 LESSONS FOR SGMA FROM THE 	
		  SCOTT RIVER BASIN & ARIZONA 
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delineated on the SWRCB may in the reach from 
the confluence of Clarks Creek and Scott River to 
Meamber Bridge. (Scott River Court Decree)

 

Map of Scott River Watershed (May 2005 Report on Scott River Watershed 
Adult Coho Spawning Ground Surveys by Siskiyou Resource Conservation 

District for United States Fish and Wildlife Service) 

The court decree allotted interconnected groundwater 
claimants “that amount of water, by subirrigation or 
by pumping from ground water interconnected with 
the Scott River, reasonably required to irrigate the 
acreage shown opposite their names.” (Scott River 
Court Decree) It documented the location of existing 
and proposed wells or sumps, and provided that 
“[a]dditional wells or sumps may be constructed to 
augment irrigation or to replace subirrigation but 
must be located at least 500 feet from the Scott River 
or at the most distant point from the river on the 
land that overlies the interconnected ground water, 
whichever is less.” (Scott River Court Decree)

Since the issuance of the 1980 court decree, the 
Herbert study found that the number of wells outside 

of the designated “interconnected groundwater” has 
grown steadily over time and groundwater pumping 
greatly increased. It seems that an unintended 
consequence of the adjudication of primarily 
surface water rights was to increase the demand for 
groundwater.

In addition to supporting agriculture, the Herbert 
study notes that the Scott River also “provides 
important habitat for salmonid fish, including 
spawning and rearing habitat for coho (Onchorhynchus 
kisutch) and fall-run Chinook salmon (Onchorhynchus 
tschawytscha) and steelhead trout (Onchorynchus 
mykiss).” A 2013 report by the University of California 
at Davis concluded that these fish need adequate 
flows at low temperatures for spawning in the fall and 
rearing in the summer. (2013 UC Davis Report) In 2014, 
the National Marine Fisheries Services determined that 
surface water diversions and increased groundwater 
extraction have contributed to a decline in suitable 
salmon habitat in the Scott River Basin. (2014 NMFS 
Plan). 

The western tributaries in the Scott River watershed, 
in particular, provide important anadromous fish 
habitat. These tributaries are characterized by a 
strong surface- and groundwater interconnection, 
and the Herbert study notes are “likely highly sensitive 
to surface diversions and groundwater extraction. It 
has been theorized that groundwater pumping on 
these streams actually draws from surface water, not 
groundwater based on the relatively stable levels of 
groundwater storage despite an increase in pumping 
over the last 30 years.”

Due to the conflicts between groundwater pump-
ing and fisheries, there have been several studies 
regarding the relationship between groundwater 
and surface flow in the Scott River watershed even 
prior to the enactment of SGMA and the require-
ments to describe the basin setting and establish 
a hydrogeological conceptual model, including the 
Herbert groundwater conditions study commissioned 
by the Karuk Tribe, the integrated hydrologic model 
developed by University of California at Davis, and 
the water budget developed by Laura Foglia and her 
colleagues. These efforts may be useful to ground-
water sustainability agencies preparing groundwater 
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sustainability plans in basins that support coldwater 
fisheries.

In 2012, the Karuk Tribe commissioned Aaron Herbert 
to prepare a high-resolution groundwater model 
of the Scott Valley for purposes of characterizing 
valley-wide groundwater conditions and ground and 
surface water interactions. (Herbert). The model was 
used to run two scenarios: groundwater at recent 
levels of use, and groundwater at partial build-out of 
the existing groundwater capacity. 

The modeling analysis in the Herbert study had the 
following findings:

	 •	 Groundwater elevations in winter are minimally 
affected by long-term pumping. Groundwater 
elevations in late summer/early fall have been 
subject to declines on the order of a few feet, 
depending on location. 

	 •	 Groundwater declines from pumping tend 
to be greater in the outlying areas of the 
basin including upland gulches; similarly, 
groundwater elevation increases from 
recharge events may be more pronounced in 
these areas. 

	 •	 The Scott River and tributaries can be and 
have been impacted by increased levels of 
groundwater pumping. These impacts, termed 
“stream depletion”, involve a combination of a 
reduction in gains to the stream from ground-
water and increased seepage losses from the 
stream to groundwater, depending on location 
and time of year.

	 •	 Stream depletion can occur from pumping at 
any location within the Scott Valley; however, 
the magnitude and timing of impacts to the 
river or tributaries depends on the amount, 
duration, location and depth of pumping. 

	 •	 The model has been applied to generate 
a stream depletion relationship for the 
existing basin-wide distribution of pumping 
which shows that, in composite, increases 

in groundwater pumping are conveyed to 
equivalent reductions in streamflow within 
approximately five years, with the bulk of the 
impact occurring in the first year or two.

 
	 •	 The simulated net increase in pumping 

between the “partial build-out” condition 
(approximately, 1980s) and the “recent” 
condition (2000) indicates a corresponding 
stream depletion impact of approximately 
16 cfs during the late summer season, July 
through September. The stream depletion 
is a change that would be superimposed 
on surface water flows resulting from the 
combination of other inflows and outflows, 
including run-off, ambient stream gains/
losses, surface diversion and return flow. 

	 •	 Higher stream depletion impacts occur 
during the summer than during the winter/
early spring period, reflecting the seasonal 
occurrence of irrigation pumping.

	 •	 The magnitude of stream depletion resulting 
from an increase in groundwater pumping 
from “partial build-out” conditions to “recent” 
conditions is consistent with the observed 
reduction in baseflow of the Scott River over 
recent decades, adjusted to account for 
climate impacts.

The findings in the 
Karuk Tribe study have 
implications for SGMA 
Groundwater Plans in 
at least three important 
respects. First, the 
findings reflect how 
groundwater pumping 
over an extended 
period can transform a “gaining stream/reach’ to 
a “losing stream/reach” as the groundwater table 
falls. Second, the findings reflect how the proximity 
of groundwater pumping well to streams can impact 
the effect of the groundwater pumping on surface 
stream flows. Third, the findings reflect the ways that 
seasonal grounding pumping during the summer 
to meet irrigation needs can result in more acute 

The study commissioned by the Karuk 
Tribe demonstrates that it is feasible 
to develop a robust hydrologic model 
and water budget that captures, 
quantifies and analyzes all of these 
interactions and impacts.
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adverse impacts on surface stream flows. The study 
commissioned by the Karuk Tribe demonstrates that 
it is feasible to develop a robust hydrologic model 
and water budget that captures, quantifies and 
analyzes all of these interactions and impacts.

The utility of the model extends beyond just these 
findings and can be used to evaluate alternative 
scenarios that reduce or prevent the adverse effects 
of groundwater pumping and related effects on 
fish, which would be considered an undesirable 
result for purposes of SGMA. Such scenarios could 
include “recharge ponds, modification of pumping 

locations or schedules, 
alternate irrigation 
application methods 
or other approaches 
for increasing aquifer 
recharge.” (Herbert)

The second noteworthy 
study of groundwater-
surface water 
interactions in the 
Scott River Basin was 

undertaken by the University of California at Davis 
Department of Land, Air and Water Resources. 
This 2013 publication, titled Scott Valley Integrated 
Hydrological Model: Data Collection, Analysis 
and Water Budget (2013 UC Davis Report) was 
prepared as a report for submission to the State 
Water Board and the North Coast Regional Water 
Quality Control Board. It included “precipitation 
data analysis, streamflow analysis and modeling, 
evapotranspiration data analysis and modeling, soils 
and groundwater data assembly and analysis, land 
use and topography data analysis, and development 
and analysis of a soil water budget to estimate field-
by-field daily pumping and groundwater recharge in 
the Scott Valley for Water Years 1991-2011.”

The 2013 UC Davis Report developed methods to 
compensate for incomplete data. Specifically, to 
address the absence of complete data about stream-
groundwater interaction, the modelers performed a 
streamflow regression analysis as part of their water 
budget to provide a basis to estimate the monthly 
tributary inflows into the Scott Valley based on 

incomplete sets of measured data. More specifically, 
the UC Davis Report concluded: “We are able to 
estimate tributary flows with a newly developed 
statistical model that take advantage of the long-
time series of data at the Ft. Jones streamflow 
gauging station immediately downstream from 
Scott Valley…the synthetic dataset generated will be 
sufficient for purposes of the integrated hydrological 
model.” (bold added)

The streamflow regression methodology relied 
upon in the UC Davis Report can be used by 
groundwater sustainability agencies to address 
surface water streamflow impacts of groundwater 
pumping in SGMA Groundwater Plans even when 
there is incomplete data. This reliance is consistent 
with SGMA’s requirement that water budgets and 
hydrological models be based on the “best science 
available” rather than forgoing such analysis 
altogether due to the absence of some hypothetical 
complete set of complete data that does not exist.

This approach was also taken in a 2013 paper by 
Laura Foglia and her colleagues, titled Coupling a 
Spatiotemporally Distributed Soil Water Budget with 
Stream Depletion Functions to Inform Stakeholder-
Driven Management of Groundwater-Dependent 
Ecosystems (Foglia) The Foglia paper found that 
initial thinking about the Scott River Basin water 
budget was off. Although groundwater recharge was 
initially thought sufficient to offset groundwater 
pumping and avoid streamflow depletion, the 
model used in the Foglia paper (which included 
streamflow regression analysis) showed a net drop 
in the groundwater table and a net depletion of the 
streamflow over the course of a year: 

Due to the high streamflows during November 
through June stream depletion is here only of 
concern during the summer period. During that 
period, existing winter and spring recharge is not 
sufficient to offset summer groundwater pumping 
effects on stream depletion.”

The Foglia paper identified a “range of groundwater 
management scenarios to broadly bracket options 
that can serve as a catalyst to direct stakeholder 
discussions, and to demonstrate the potential range 

to address the absence of complete 
data about stream-groundwater 
interaction, the modelers performed 
a streamflow regression analysis as 
part of their water budget to provide 
a basis to estimate the monthly 
tributary inflows into the Scott 
Valley based on incomplete sets of 
measured data.
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of beneficial impacts from groundwater management 
on stream depletion.” (Foglia) The scenarios included 
the following:

	1.	 Increased groundwater storage of winter and 
spring streamflow, especially near the Scott 
River, may significantly decrease the impact of 
the pumping season on streamflow depletion 
during the critical summer period.

	2.	 Groundwater pumping effects in August and 
July could be further mitigated by transferring 
groundwater pumping in the most sensitive 
areas to wells that are some distance away 
from the Scott River. This would require water 
trading and transport infrastructure.

	3.	 Addressing uncertainty about the effective 
hydraulic conductivity between the stream 
and the aquifer due to geologic heterogeneity, 
due to geomorphologic complexity, and the 
unknown complexity of the flow field between 
groundwater and the stream is critical to 
better quantify actual stream depletion 
impacts. We also found that the soil water 
budget significantly overestimates currently 
reported farm irrigation rates in center pivot 
and wheel-line sprinkler systems, possibly 
due to significant, but unreported deficit 
irrigation. Sensitivity analysis yields a measure 
of uncertainty. More importantly it provides 
direction for critical field measurement 
programs and the design of more complex 
hydrologic models for site-specific assessment 
and feasibility studies of specific recharge and 
pumping management projects. (bold added)

In terms of drafting SGMA Groundwater Plans, there 
are a number of lessons from the Foglia paper. First, 
placing winter and spring surface stream flows in 
groundwater aquifers can raise the groundwater 
table to decrease the impact of summer groundwater 
pumping on stream depletion. Second, relocating 
groundwater wells further away from interconnected 
surface streams may reduce the impacts of 
groundwater pumping on stream depletion and 
fisheries. Third, there are field measure programs 
that can be included as part of the modeling 

network in SGMA Groundwater Plans that will 
improve understanding of the effects of groundwater 
pumping on surface stream depletion. 

All three of the studies discussed above reached the 
same basic conclusion, namely that groundwater 
pumping in the Scott River Basin can seasonally af-
fect instream flows at a time when flow is needed to 
support anadromous fisheries:

[T]he vast majority of wells in the Scott aquifer 
cause stream depletion in a relatively short time 
frame in amounts approaching their pumping 
rates. The materials between the well and stream 
affect the timing and short-term magnitude of the 
depletion but appear to suggest nearly of all of 
the aquifer materials are interconnected to the 
Scott River

[N]early all of the groundwater in the Scott Valley 
aquifer is “ interconnected” with the surface 
water systems. The relatively shallow depth of 
the materials and their hydraulic conductivities 
facilitate stream depletion. The effects of more 
distant wells occur over many years and for long 
periods of time within the year after pumping 
has ceased. While 
these effects on 
anadromous fish are 
lessened because 
they mostly cause 
stream depletion 
outside of the low 
flow period, some 
portion of their 
depletion does 
occur during the low flow period. The scale of 
stream depletion from groundwater extraction, 
estimated between 16 cfs and 55 cfs during July 
and August, is significantly less than 235 cfs 
allocated to the priority 1 users. Yet the use of 
both systems influences the other: if surface 
water is unavailable, more groundwater is likely 
to be pumped, causing less surface water to 
be available. While the scale of total stream 
depletion from pumping is much less than the 
priority 1 allocation, the near equivalent overall 
estimated groundwater and surface water 

relocating groundwater wells further 
away from interconnected surface 
streams may reduce the impacts of 
groundwater pumping on stream 
depletion and fisheries.
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use (~40,000 – 50,000 acre feet/year for each) 
suggests the priority 1 allocation is often not 
met, surface waters are too limited to divert, and 
therefore compensated for with groundwater 
pumping. While groundwater extraction may 
have lesser and slower impacts to the stream 
during the low flow periods than direct surface 
water diversions, they are not mutually exclusive 
actions in the Scott River watershed because 
not enough surface water is available during the 
times it is needed. (Herbert)

All three of these studies suggest that anadromous 
fisheries in the Scott River Basin are vulnerable 
to these incremental and cumulative impacts of 
groundwater pumping:

The over-allocation of surface water creates 
a baseline of water shortages that makes the 
Scott River susceptible to disconnection during 
drought. The overall lack of storage in the 
watershed also appears to cause a seasonal 
shift from surface waters to groundwater in the 
summer. The nature of the aquifer materials 
means that to shift to groundwater pumping 
further reduces surface water, even within 
the season. The preferred habitat of the Coho 
is also those low gradient areas where the 
alluvial deposits built up over time to create the 
aquifer. Some of the western tributaries that 
have historically gone dry during droughts are 
intrinsically vulnerable … to minor reductions 
in streamflow,” which can degrade their habitat 
value. (Herbert)

Some of the modeling methodologies implemented 
and being refined for the Scott River Basin may be 
instructive for SGMA groundwater sustainability 
agencies undertaking to conceptualize their 
groundwater basins and determine how pumping 
affects surface water flows and habitat components 
that are flow-dependent inter- and intra-
annually. Interested parties may also cite to these 
methodologies as a benchmark for what constitutes 
“best available science.” 

	

B.	 The Arizona Approach

Unlike with California’s State Water Board, the 
Arizona Department of Water Resources has 
broad statutory authority to regulate groundwater 
extraction as well as surface water diversions. Arizona 
has adopted certain approaches to interconnected 
groundwater-surface water that may be instructive to 
the provisions in SGMA Groundwater Plans pertaining 
to the effect of groundwater pumping on surface 
water flows and fisheries.

There are three concepts used in Arizona that may 
provide particular guidance for SGMA implementation: 
delineation of the subflow zone, the cone of 
depression test, and the use of set-back lines for 
groundwater management.

First, Arizona’s regulation of groundwater extraction 
to prevent surface flow depletion is based largely 
on the determination of what is referred to as 
the “subflow zone.” (2014 Arizona Subflow Report) 
The subflow zone is the area adjacent to or near 
surface water where there is evidence suggesting 
that groundwater extraction in this area is resulting 
in reduced surface water flows. (2014 Arizona 
Subflow Report) In Arizona, the subflow zone is also 
sometimes referred to as the saturated floodpain 
holocene alluvium. (2014 Arizona Subflow Report). In 
its 2014 Revised Subflow Delineation Report for the 
San Pedro River (2014 Arizona Subflow Report) the 
Arizona Department of Water Resources noted that 
in addition to existing data correlating groundwater 
pumping and surface stream depletion, the presence 
of riparian vegetation near surface waters can help 
in determining the lateral extent of the subflow zone.

San Pedro River in Arizona (Photo by Harold Malde, Used with permis-
sion of The Nature Conservancy)
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For instance, in terms of the San Pedro River 
Basin in Arizona, the 2014 Subflow Report noted 
that willow trees and cottonwoods have a shallow 
root structure and therefore often rely on shallow 
subsurface groundwater for survival. The presence 
of such trees and vegetation can thus be useful in 
mapping the subflow zone. In its consideration of 
such riparian vegetation to map the subflow zone, the 
Arizona Department of Water Resource used aerial 
photography from the United States Department of 
Agriculture’s 2010 Agricultural Imagery Program and 
satellite imagery from the 2013 World Imagery by ESRI 
Corporation. (2014 Arizona Subflow Report)

The portions of the 2014 Arizona Subflow Report on 
trees and vegetation that rely on shallow ground-
water also relates to the more general question of 
groundwater-dependent terrestrial ecosystems. In 
January 2012, The Nature Conservancy published a 
comprehensive report on this topic, titled Ground-
water Dependent Ecosystems under the Sustainable 
Groundwater Management Act: Guidance for Prepar-
ing Groundwater Sustainability Plans. Although the 
question of how SGMA Groundwater Plans should take 
account of groundwater pumping impacts on such 
ecosystems is somewhat separate from this guide-
book’s focus on impacts on fish, it is a question that 
also merits close attention.

Second, Arizona’s Department of Water Resources 
also regulates groundwater pumping in areas outside 
of the subflow zones if there is evidence that the 
groundwater wells’ “cones of depression” reached 
the subflow zone and wells appear to be impacting 
surface water flows. (2017 Arizona Cone of Depression 
Test Methodology) Identification of the impacts of 
cones of depression on the surface zone is therefore 
an additional basis to regulate groundwater pumping 
in Arizona.

 

Effects of pumping from a hypothetical water-table aquifer               
that discharges to a stream (USGS Circular 1376)

Third, based on available data, subflow zone mapping 
and cones of depression determinations, the Arizona 
Department of Water Resources has adopted specific 
numerical “set-back lines” to guide groundwater 
pumping restrictions. For example, in the case of the 
San Pedro River Basin, 100-foot and 200-foot set-back 
lines were established, in reference to proximity to the 
San Pedro River. Groundwater wells located within the 
100-foot set-back line were subject to more stringent 
pumping restrictions, while groundwater wells located 
between the 100-foot and 200-foot set-back lines were 
subject to less stringent pumping restrictions. (2014 
Arizona Subflow Report) 
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Arizona’s approach may be instructive for SGMA 
Groundwater Plans in three respects. First, Arizona’s 
“subflow” test suggests that the presence of above-
ground trees and vegetation may provide an 
appropriate basis for determining within a SGMA 
Groundwater Plan which groundwater wells are 
likely impacting surface flows and fisheries. Second, 
Arizona’s “cone of depression” criteria may provide an 
appropriate basis for terms in a SGMA Groundwater 
Plan calling for relocation of groundwater wells 
further away from surface streams. Third, the types of 
set-back lines used in connection with Arizona’s San 
Pedro River basin could be incorporated into SGMA 
Groundwater Plans to establish minimum thresholds, 
pumping restrictions and monitoring requirements for 
groundwater wells located different distances from 
surface waters.

the types of set-back lines used in connection with 
Arizona’s San Pedro River basin could be incorporated 
into SGMA Groundwater Plans to establish minimum 
thresholds, pumping restrictions and monitoring 
requirements for groundwater wells located different 
distances from surface waters.
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IN HIS 2002 REPORT TO THE STATE WATER BOARD, PROFESSOR SAX OFFERED THE FOLLOWING 
OBSERVATION ABOUT CALIFORNIA WATER LAW:

WATER UNDERGROUND MAY, AT ONE PLACE OR DURING ONE SEASON, SEEP INTO A RIVER 
THROUGH ITS BANKS (A GAINING RIVER), AND AT ANOTHER PLACE OR TIME SEEP OUT 
FROM THE BANKS AND INTO THE UNDERGROUND (A LOSING RIVER). IT ALL DEPENDS ON 
WHETHER THE SATURATED AREA OF THE GROUND IS ABOVE OR BELOW THE RIVER BANK AT 
THAT POINT.

THE CATEGORIES THAT STATUTES AND JUDICIAL OPINIONS USE, SUCH AS “UNDERFLOW,” 
“SUBFLOW,” “SUBTERRANEAN STREAMS,” AND “PERCOLATING GROUNDWATER,” BEAR 
LITTLE IF ANY RELATIONSHIP TO THESE GEOLOGICAL REALITIES. INDEED, THESE WATER 
LAW TERMS ARE GEOGRAPHIC CONCEPTIONS FUNDAMENTALLY AT ODDS WITH SCIENCE’S 
UNDERSTANDING OF WATER’S MOVEMENTS.

SGMA provides an opportunity to bring California’s regulation of water into closer alignment 
with the “geological realities” noted by Professor Sax, by ensuring that SGMA Groundwater 
Plans are implemented that effectively prevent groundwater extraction from resulting in 
surface water depletions and the adverse impacts on 
fisheries associated with reduced surface water flows. 
In essence, SGMA Groundwater Plans are a regulatory 
means to give effect to the guidance provided by the 
California Supreme Court more than a century ago in its 
1909 decision in Hudson v. Dailey, to treat groundwater 
and surface water as a “common supply” when 
groundwater is tributary to surface flows. 

With these fisheries impacts in mind, this guidebook has 
identified five key take-aways that can help guide the 
drafting and implementation of SGMA Groundwater Plans:

	1.	 When dealing with the impacts of groundwater pumping on surface flows that 
support fisheries, the necessary temporal focus is on whether groundwater 
extractions impacting instream flow take place at the particular times when fisheries 
need certain levels of instream flow, not whether the groundwater table can be 
maintained at an average “sustainable” or “safe” level over the long-term.

	2.	 When it comes to the groundwater-surface water connection, the lateral location of 
wells can matter. This is because pumping of groundwater wells often creates a cone 
of depression around the wellhead, and this cone of depression can result in aquifers 

VII.	 CONCLUSION                               

GIVING SUBSTANCE TO THE CONNECTION THROUGH SGMA  
 

SGMA Groundwater Plans are a regulatory 
means to give effect to the guidance 
provided by the California Supreme 
Court more than a century ago in its 1909 
decision in Hudson v. Dailey, to treat 
groundwater and surface water as a 
“common supply” when groundwater is 
tributary to surface flows.
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that once contributed to surface waters 
becoming aquifers that drain surface waters 
and reduce instream flows.

	3.	 Although the temperature of water in aquifers 
is not usually relevant to determining safe 
yield or preventing overdraft, such water 
temperatures may be relevant in terms of 
impacts on fisheries and surface stream 
habitat. This is because many fisheries (such 
as salmon and steelhead) require colder 
instream temperatures, which can be affected 
by the temperature of groundwater that is 
tributary to surface streams that support such 
fisheries.

	4.	 Although additional monitoring may 
provide useful data to improve how SGMA 
Groundwater Plans can prevent adverse 
impacts on surface flows and fisheries 
from groundwater pumping, the absence of 
complete data is not a proper basis for SGMA 
Groundwater Plans to omit the inclusion of 
substantive provisions to avoid and prevent 
such adverse impacts until this monitoring 
takes place.

	5.	 When it comes to groundwater that is tributary 
to surface waters that support fisheries, 
SGMA Groundwater Plans need to satisfy the 
requirements of California public trust law as 
well as SGMA’s requirements. 
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