STATE OF CALIFORNIA
CALIFORNIA ENVIRONMENTAL PROTECTION AGENCY
STATE WATER RESOURCES CONTROL BOARD
DIVISION OF WATER RIGHTS
ORDER WR 2020-0101-DWR

In the Matter of the Status of the Water Within the

Coyote Valley Basin Aquifer in
Lake County

BY THE DEPUTY DIRECTOR FOR WATER RIGHTS:
1.

Applicable Law
In Decision 1639 issued in 1999, the State Water Resources Control Board
(State Water Board) provided clarification regarding the legal classification of
groundwater, as follows:
The California Water Code defines the water that is subject to appropriation
and is thus subject to the SWRCB's permitting authority. Water Code section
1200 states:
"Whenever the terms stream, lake or other body of water occurs in relation to
applications to appropriate water or permits or licenses issued pursuant to
such applications, such term refers only to surface water, and to
subterranean streams flowing through known and definite channels."
(Emphasis added.)
Groundwater which is not part of a subterranean stream is classified as
"percolating groundwater." The distinction between subterranean streams
and percolating groundwater was set forth by the California Supreme Court in
1899 in Los Angeles v. Pomeroy (1899) 124 Cal. 597 [57 P. 585]. In Los
Angeles v. Pomeroy, the court stated that it is undisputed that subterranean
streams are governed by the same rules that apply to surface streams. (Id. at
632 [57 P. at 598].) Percolating groundwater is not subject to the Water
Code sections that apply to surface streams. Thus, the SWRCB has
permitting authority over subterranean streams but does not have permitting
authority over percolating groundwater.
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Absent evidence to the contrary, groundwater is presumed to be percolating
groundwater, not a subterranean stream. (Id. at 628 [57 P. at 596].) The
burden of proof is on the person asserting that groundwater is a
subterranean stream flowing through a known and definite channel. (Ibid.)
Proof of the existence of a subterranean stream is shown by evidence that
the water flows through a known and defined channel. (Id. at 633-634 [57 P.
at 598].) In Los Angeles v. Pomeroy, the court stated:
"'Defined' means a contracted and bounded channel, though the course of
the stream may be undefined by human knowledge; and the word 'known'
refers to knowledge of the course of the stream by reasonable inference." (Id.
at 633 [57 P. at 598].)
A channel or watercourse, whether surface or underground, must have a bed
and banks which confines the flow of water. (Id. at 626 [57 P. at 595].)
Although in Los Angeles v. Pomeroy the court stated that the bed and banks
of a subterranean stream must be impermeable1 (Id. at 631 [57 P. at 597]),
all geologic materials are permeable to some degree. Therefore, if the rock
forming the bed and banks is relatively impermeable compared to the aquifer
material filling the channel, a subterranean stream exists.
In summary, for groundwater to be classified as a subterranean stream
flowing through a known and definite channel, the following physical
conditions must exist:
1. A subsurface channel must be present;
2. The channel must have relatively impermeable bed and banks;
3. The course of the channel must be known or capable of being
determined by reasonable inference; and
4. Groundwater must be flowing in the channel.
(State Water Board Decision D-1639, pp. 3-4.)
2.

In North Gualala Water Company v. State Water Resources Control Board
(2006) 139 Cal.App.4th 1577, 1585-1586, 1606, the court held that the four-part
test set forth in Decision 1639 is consistent with the language and intent of Water
Code section 1200’s subterranean streams provision.

3.

Need for Determination
Hidden Valley Lake Community Services District (HVLCSD) serves drinking
water to the community of Hidden Valley Lake in southern Lake County.
HVLCSD was issued a water right permit by the Division of Water Rights
(Division) in 1994 (which was subsequently split into a water right license and a
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permit) for four wells drawing water from the Coyote Valley Basin aquifer
(Department of Water Resources Bulletin 118 Basin 5-18) based on HVLCSD’s
assertion at the time that the groundwater aquifer was part of the underflow (or
subterranean stream) associated with Putah Creek and therefore, within the
permitting authority of the State Water Board.
The Division of Water Rights issued Notices of Water Unavailability (e.g.,
curtailment) to HVLCSD in 2014 and 2015, due to the then-ongoing drought and
HVLCSD’s relatively lower-priority water rights in the Putah Creek watershed. As
a result of the curtailment, the State Water Board’s Division of Drinking Water
(DDW) found that HVLCSD’s water supply was inadequate and unreliable, since
future curtailments could result in inadequate supply for health and human
safety. DDW imposed a service connection moratorium on HVLCSD though a
compliance order issued in October 2014.
In May 2019, HVLCSD submitted a technical report to DDW and the Division
asserting that its water sources (the Coyote Valley Basin aquifer) for two points
of diversion under its water right permit and license were not part of a
subterranean stream and therefore, were not under the permitting authority of the
State Water Board and do not require a permit or license.
4.

Technical Analysis and Findings
Division staff reviewed the HVLCSD technical report and other available
geological reports and information to conduct a basin-wide analysis for the
Coyote Valley aquifer to determine if it meets the four-part test for a subterranean
stream flowing within a known and definite channel contained in Decision 1639.
Based on review of available information, Division staff issued a technical
memorandum dated April 17, 2020 (Attachment A to this Order) documenting the
information considered, technical analyses, and the following conclusions:
1. The Coyote Valley aquifer is bound by rock formations that make up the
banks of a channel; however, there is no evidence that these formations
form a subsurface channel bed.
2. Even if Division staff presumes that the alluvium is bounded by both bed
and banks, the geologic formations are not relatively impermeable when
compared to the alluvium.
3. Because the bounding units are not relatively impermeable compared to
the alluvium, the water within the quaternary alluvium is not bound.
4. The alluvial aquifer within Coyote Valley fails parts one and two of the
four-part test provided in Decision 1639.
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5. The water within Coyote Valley is determined to be percolating
groundwater and is not within the permitting authority of the State Water
Board
BASED ON THE FOREGOING INFORMATION, IT IS HEREBY ORDERED:
1.

The State Water Resources Control Board, Division of Water Rights shall treat
the water in the alluvium of Coyote Valley Basin (Department of Water
Resources Bulletin 118 Basin 5-18), underlying Putah Creek, in Lake County, as
shown in Attachment B, as percolating groundwater and not water that is part of
a subterranean stream flowing through a known and definite channel.

2.

Nothing in this Order is intended to or shall be construed to limit or preclude the
State Water Board from exercising its authority under any statute, regulation,
ordinance, doctrine, or other law, including, but not limited to, the authority to
take enforcement action against any party for waste or unreasonable use or
unreasonable method of use of water in violation of Article X of the California
Constitution.

3.

Nothing in this Order shall excuse parties that extract or seek to extract
groundwater from the Coyote Valley Basin aquifer from meeting any more stringent
requirements that are imposed, or may be imposed hereafter, by applicable legally
binding legislation, regulations, policies or water right permit requirements.

STATE WATER RESOURCES CONTROL BOARD

Erik Ekdahl, Deputy Director
Division of Water Rights

Dated:
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State Water Resources Control Board
TO:

File Permit 20770B (A030049B) and License 13527A (A030049A)

FROM:

Zach Mayo, Engineering Geologist
Sacramento Valley Enforcement Unit
Division of Water Rights

DATE:

April 14, 2020

SUBJECT:

SUBTERRANEAN STREAM DETERMINATION, COYOTE VALLEY, LAKE
COUNTY

This State Water Resources Control Board (State Water Board), Division of Water
Rights (Division) staff memorandum contains an analysis of regional and local geology
of Coyote Valley to determine if water within the Coyote Valley Basin alluvial aquifer
meets the Garrapata four-part test for subterranean streams. Hidden Valley Lake
Community Services District (HVLCSD) submitted a report prepared by its consultant,
Wagner & Bonsignore, in support of HVLCSD’s assertion that its source wells are not
drawing water from a subterranean stream, and that report has been reviewed by
Division staff as part of this analysis. Division staff also evaluated the surface and
subsurface geology of Coyote Valley through published literature, geologic maps, and
well completion reports obtained from the Department of Water Resources (DWR). As
discussed in more detail in sections below, Division staff concludes that the water in the
Coyote Valley Basin alluvial aquifer is not within the permitting authority of the State
Water Board because there is insufficient evidence to reasonably infer that the Coyote
Valley alluvial aquifer meets all the parts of the Garrapata four-part test for subterranean
streams.
The evidence indicates the following:
1) There is evidence to suggest that there is not a clearly defined bed that would
form a subsurface channel; therefore, the alluvium is not uniformly bound by bed
and banks.
2) The known geologic units bounding the Coyote Valley alluvial aquifer are not
relatively impermeable.
a. The northern margin of the alluvium shows outcropping of Plio-Pleistocene
olivine basalt and Plio-Pleistocene Cache Formation, and there is
evidence to suggest that both of these units have producing groundwater
extraction wells developed.
b. Division staff found evidence that suggests that the Cache Formation is
water bearing and underlies most of the alluvial sediments of Coyote
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Valley as indicated by published literature and interpretation of well
completion reports.
c. The production of the alluvial aquifer varies greatly over the extent of
Coyote Valley and although the HVLCSD wells demonstrate greater
production, elsewhere in the valley the groundwater production of the
alluvial aquifer is similar to the well production of the underlying olivine
basalt and Cache Formation to the north.

INTRODUCTION
Pursuant to Water Code Sections 1200 and 1201, all water flowing in a natural channel,
including subterranean streams flowing through known and definite channels, is public
water of the state and is subject to appropriation and therefore, within the permitting
authority of the State Water Board. In Decision 1639 (certified June 17, 1999), the
State Water Board identified a four-part test to define what constitutes a subterranean
stream flowing in a known and definite channel, which has since been referred to
informally as the Garrapata four-part test for subterranean streams flowing through
known and definite channels.
Division staff performed a subterranean stream analysis of the groundwater within the
alluvial aquifer of Coyote Valley, which is located approximately four miles northeast of
Middletown along Putah Creek in Lake County. Coyote Valley trends along a northwest
to southeast axis and is approximately five miles long and 2.5 miles wide at the widest
margin (Figure 1). Coyote Valley Basin is a groundwater basin recognized by the
Department of Water Resources as a “very low priority” groundwater basin according to
the Sustainable Groundwater Management Act Basin Prioritization for 2019.
HVLCSD owns and operates five groundwater extraction wells within the Coyote Valley
Basin aquifer and extracts water through these wells under appropriative water right
Permit 20770B and License 13527A issued by the State Water Board. At the time of its
applications for these appropriative water rights in 1991, HVLCSD claimed that the
water diverted through its wells is part of Putah Creek underflow, and therefore, was
determined to be within the State Water Board’s permitting authority (Figure 3). At the
time of permit issuance, the State Water Board did not dispute or investigate HVLCDS’s
assertion that the wells were drawing water from Putah Creek underflow. Also, the State
Water Board has stated in 1999 in Decision 1639 that underflow is a subset of a
subterranean stream; however, “while subterranean streams include underflow, it is not
necessary that groundwater be underflow to establish the existence of a subterranean
stream flowing through a known and definite channel”. Therefore, since HVLCSD
asserted that the wells were drawing water from underflow, its applications to
appropriate water were approved by the State Water Board. HVLCSD has also claimed
riparian water rights for underflow of Putah Creek at the same locations as their pumps
and points of diversions under Permit 20770B and License 13527A.
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On January 3, 2013, HVLCSD filed petitions to change the place of use and to remove
conditions contained in water rights Licenses 13527A and Permit 20770B that require
groundwater level monitoring and conditions that require pumping of groundwater into
Putah Creek upstream of United States Geological Survey (USGS) Guenoc gaging
station to supplement flows in Putah Creek during low flow periods.
On October 14, 2014, HVLCSD was issued Compliance Order No. 02_03_14R_004 by
the Division of Drinking Water (DDW) stating that HVLCSD did not have a reliable and
adequate supply of water for its existing customers because the State Water Board can
curtail HVLCSD’s post-1914 appropriative water rights during drought conditions, such
as it did in years 2014 and 2015. The DDW compliance order included a moratorium on
new service connections unless HVLCSD can demonstrate it has a reliable and
adequate supply of water.
On May 9, 2019 HVLCSD provided the Division with a memo and a report prepared by
their consultant, Wagner & Bonsignore. In this memo, HVLCSD states that the filing of
the water rights applications for Putah Creek was done in 1991 out of an abundance of
caution in order to meet the deadline to establish surface water right claims under the
Putah Creek stream adjudication. The report provided by HVLCSD’s consultants
asserts that the groundwater aquifer in Coyote Valley is not a subterranean stream, and
consequently, at least two of their wells do not require a post-1914 water right.
REVIEW OF HVLCSD REPORT
The memo and report submitted by HVLCSD, dated April 4, 2019, followed similar
methodology, discussed below, as Division staff to conclude that at least two wells (Well
GR-4 and Ag Well) operated by HVLCSD are not drawing water from a subterranean
stream. Division staff reviewed the report and found the methodology to be logical and
sound and found the analysis provided within the report to be an accurate
representation of the available data within Coyote Valley.
The main points of the report are listed below:
·

·

·

·

HVLCSD wells are drawing water from the alluvial aquifer of Coyote Valley and
three of their wells may encounter Cache Formation (Well GR-2, Well GR-3, and
Well GR-4).
Water within the Coyote Valley alluvium may be bound by relatively impermeable
bed and banks to the northwest but is not bound by relatively impermeable bed
and banks to the northeast because the olivine basalt is shown to be water
bearing and there is currently insufficient data to conclude that the Cache
Formation is or is not water bearing.
There is no evidence of a relatively well-defined subsurface channel because of
the interbedded fine and coarse-grained strata that shows the variability of
alluvial deposits present throughout Coyote Valley.
Because the water within the alluvial aquifer of Coyote Valley does not meet all
four parts of the Garrapata four-part test, the two wells operated by HVLCSD
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(Well GR-4 and Ag Well) are not within the permitting authority of the State Water
Board.

STAFF ANALYSIS
METHODS
The methods used by Division staff to analyze if there is enough evidence to reasonably
infer if the water within the alluvium of Coyote Valley is part of a subterranean stream
are similar to methods used by previous Division staff. Below is a list of these methods:
· A review of regional geology and local geologic information which includes
formation analysis, formation thickness as inferred from stratigraphic analysis of
published literature, and depositional analysis.
· Review of specific capacities to identify relative permeabilities of the Coyote
Valley geologic formations.
· Comparison and analysis of geologic information and well completion reports to
interpret subsurface lithology and thickness of alluvium and other geologic
formations.
· Analysis of the Garrapata four-part test for subterranean streams and
comparison of the geologic information with respect to the four parts of the test.
GARRAPATA FOUR-PART TEST FOR SUBTERRANEAN STREAMS
For groundwater to be classified as a subterranean stream flowing through a known and
definite channel, the following physical conditions must exist (pursuant to State Water
Board Decision 1639):
1. A subsurface channel must be present;
2. The channel must have relatively impermeable bed and banks;
3. The course of the channel must be known or capable of being determined by
reasonable inference; and
4. Groundwater must be flowing in the channel.
Division staff will present information that pertains to the geology of Coyote Valley to
perform an analysis of the geology and hydrogeology with respect to whether the water
within the alluvial aquifer can be reasonably inferred to meet the four parts of the
Garrapata four-part test. Specifically discussed will be the geologic units, hydrogeology,
publicly available published literature, specific capacity of water wells in Coyote Valley
and surrounding areas, and well completion reports within Coyote Valley and
surrounding areas.
COYOTE VALLEY GEOLOGY
Division staff reviewed the geology of the Coyote Valley to determine which geologic
formations are water bearing and if these are underlain by relatively impermeable
formations. Division staff reviewed in detail quadrangle geologic maps available in
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reports by Brice (1950) and Koenig (1963) which included Coyote Valley and
surrounding areas. According to the geologic maps, Coyote Valley is a Quaternary
alluvium filled valley that is bounded to the west and northwest by sediments of the
Jurassic-Cretaceous Franciscan-Knoxville groups and undifferentiated Cretaceous
rocks (Koenig, 1963). To the north, east, and southwest of Coyote Valley, PlioPleistocene Cache Formation outcrops along with Plio-Pleistocene olivine basalt (Brice,
1950 and Koenig, 1963). Basic intrusive rocks, predominantly serpentine, outcrops
throughout the valley and are bounding Coyote Valley alluvial sediments to the south
along with Upper Jurassic Knoxville group (Brice, 1950; Koenig, 1963; Appendix A, see
Brice, 1953 F-F’). The Cache Formation and olivine basalt appear to be shallowly
interfingered with the Cache Formation eventually underlying the olivine basalt at depth.
Cache Formation, and possibly olivine basalt, appears to underly much of the alluvium
of Coyote Valley (Brice, 1950; Upson and Kunkel, 1955; DWR, 1962). The Quaternary
alluvium, olivine basalt, and Cache Formation are all in conformable contact which
indicates that there is no gap in time or erosional surface between the alluvium and
Cache Formation (Brice, 1953; Upson and Kunkel, 1955; and DWR, 1962).
QUATERNARY ALLUVIUM
The Quaternary alluvium within Coyote Valley consists of unconsolidated to semiconsolidated sinuous deposits of fine to coarse-grained floodplain and stream channel
deposits, and of inconsistently stratified fine-grained material of alluvial fan, lacustrine,
and colluvial deposits (DWR, 1962). The stream channel deposits consist of angular to
rounded sand and gravel and are the most productive water bearing units in the
alluvium (DWR, 1962). The flood plain deposits are considered to have low
permeability; consist of fine-grained sand, silt, and clay; and generally, occur between
stream deposits and colluvium (DWR, 1962). The lacustrine deposits were deposited
during periods of fresh-water lake inundation and are generally fine-grained sand, silt,
and blue clays that have low permeabilities (DWR, 1962). The thickness of the alluvium
within Coyote Valley is variable but appears to be between 100 and 200 feet thick and
possibly as much as 300 feet thick in places (Brice, 1953; DWR, 1962; and Upson and
Kunkel, 1955).
The most productive wells within Coyote Valley are those that are owned and operated
by HVLCSD and appear to be screened at variable intervals approximately 20 to 170-ft
below ground surface in coarse-grained stream channel layers that are bounded
between silty or sandy clay intervals (Figure 3; Appendix A). However, the stream
channel deposits appear to be inconsistently stratified throughout the valley and most of
the well completion reports appear to be screened in fine-grained alluvial deposits
(Figure 5; Appendix A). Division staff did not find well completion reports that indicate
wells that are as productive as HVLCSD wells, nor did Division staff find well completion
reports for wells that encountered stream channel deposits as abundant as deposits
encountered by HVLCSD wells.
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PLIO-PLEISTOCENE OLIVINE BASALT
The Plio-Pleistocene olivine basalt flows are described as remnants of several overland
lava flows that occurred over time and that they are nearly contemporaneous with
Cache Formation deposition (Brice, 1953). The olivine basalt is highly fractured in
places, quartz-bearing, vesicular, and ranges in thickness from 50 to 500 feet thick
(Brice, 1953 and DWR, 1962). The outcrop of olivine basalt to the north of Coyote
Valley is approximately 4 miles wide and 8 miles long. DWR describes the olivine basalt
as being highly fractured and having a high permeability, and when the basalt occurs at
or beneath the level of various valley floors within the Clear Lake quadrangle, it is within
the zone of saturation and could potentially provide abundant quantities of water. DWR
also describes the olivine basalt as a unit that is notable for accepting recharge for the
groundwater basin by acting as a forebay for groundwater when the olivine basalt is
within the zone of saturation. Therefore, based on DWR’s description of the olivine
basalt of the region, Division staff deduces that the olivine basalt bounding the Coyote
Valley alluvium, especially to the north of Coyote Valley where Putah Creek’s surface
flow is on olivine basalt, could potentially be within the zone of saturation. Based on the
Brice and Koenig geologic maps, Division staff also interprets that the olivine basalt is
locally extensive and could potentially be a significant source of recharge to the
groundwater within the alluvial aquifer of Coyote Valley. DWR describes the olivine
basalt as being highly permeable and, given the size of the olivine basalt outcrop with
respect to the size of Coyote Valley, the unit could be an area where long-term water
storage is taking place and providing recharge to the alluvial aquifer when recharge to
the alluvial aquifer is not being provided by Putah Creek surface flow (Appendix A).
PLIO-PLEISTOCENE CACHE FORMATION
The Cache Formation consists of continental deposits of semi-consolidated silts,
gravels, and clays, with beds of tuffaceous sand, marl, limestone, and diatomite (Brice,
1953; DWR, 1962; and Koenig, 1963). The thickness of the Cache Formation ranges
from 300 to as much as 6,500 feet thick within the Lower Lake quadrangle (Brice, 1953
and DWR, 1962). Stratigraphic sections for the Lower Lake quadrangle and upper
Putah Creek basin differ with respect to which formations bound the Cache Formation
at depth. The stratigraphic section presented by DWR suggests that Cache Formation is
bounded by Pliocene Sonoma Volcanics consisting of flows of andesite and rhyolite with
interbeds of sandy tuff and mudflows that are generally low in permeability but have
some higher yields in the sandy tuffs. The stratigraphic section presented by Brice
suggests that the Cache Formation is underlain by Paleocene Tejon Formation that is a
white conglomeratic sandstone which Division staff assumes would have some level of
permeability. Division staff interprets this to mean that the Cache Formation is in
conformable contact with Sonoma Volcanics and in areas where Cache Formation is
underlain by Tejon Formation there is an unconformable contact. In either scenario, if
Cache Formation is underlain by Sonoma Volcanics or Tejon Formation, both units
appear to be permeable and are likely not bounding the water that is within the Cache
Formation.
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Cache Formation is intercalated with olivine basalt and has many productive wells
drilled within these formations to the northeast of Coyote Valley (Figure 2; Appendix A).
DWR suggests that the groundwater in Coyote Valley is found in the Cache Formation
and in the recent alluvium along buried stream channels of Putah Creek and that
because the deposition of the Cache Formation and alluvium is heterogenous, that
there is no evidence of any well-defined aquifer in the Coyote Valley basin. Collayomi
Valley and Long Valley, south of Coyote Valley, are similarly situated and are
depositional valleys that provide an illustrative proxy to Coyote Valley in that the
Quaternary alluvium has been deposited in a heterogenous nature with buried stream
channels and fine grained lacustrine, alluvial fan, and colluvial deposits with varying
production of the groundwater wells (Figure 5 and DWR, 1962).
SPECIFIC CAPACITY OF WELLS
For the purpose of the analysis in this memorandum, the specific capacity (SC) of wells
was calculated in order to qualitatively analyze the production of wells within
representative units. SC is defined as the pumping rate of a well, typically measured in
gallons per minute (gpm) divided by the distance of drawdown, typically in feet. The
units of SC are gpm/ft. The representative units that are analyzed are the Quaternary
Alluvium, the Plio-Pleistocene Cache Formation, and the Plio-Pleistocene olivine basalt.
These three formations have the most well completion reports associated with them and
offer the most information with respect to whether the groundwater in the alluvium within
Coyote Valley can be shown to form a subterranean stream bounded by relatively
impermeable bed and banks. The SC values of wells within these units were closely
analyzed in order to determine if there is a reasonable inference that well production
throughout the Coyote Valley alluvial aquifer is overwhelmingly more productive than
that of the underlying Cache Formation or olivine basalt, which would indicate that the
water within the alluvium is bound by relatively impermeable bed and banks. Typically,
in order to obtain an accurate specific capacity, a well pump test will be performed
continuously for 24 hours before recording the drawdown to allow the drawdown to
stabilize (Driscoll, 1986). However, none of the well completion reports within Coyote
Valley or the surrounding areas indicate that pump tests were performed for 24 hours.
The tests were typically performed between two and eight hours. Also, the diameters of
the wells vary greatly, and Division staff views this as problematic when comparing
specific capacities of wells throughout Coyote Valley and the surrounding area.
However, there are no other metrics available to Division staff to evaluate relative
permeabilities of formations in Coyote Valley.
In general, the most productive wells within Coyote Valley and the surrounding area are
the wells that are owned and operated by HVLCSD (Figure 3), which are screened in
the quaternary alluvium. These wells have SC values that are on average two orders of
magnitude greater than most of the wells developed in the Cache Formation or the
olivine basalt (Table 1). Division staff located eight wells developed within the area of
mapped olivine basalt that are within one to two orders of magnitude as productive as
the most productive alluvial aquifer wells. The olivine basalt wells yield an average SC
value of 0.6 gpm per foot of drawdown with the highest yielding 1.43 gpm per foot of
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drawdown. For comparison, the most productive alluvial aquifer well that Division staff
analyzed is HVLCSD’s Ag well that has an SC value of 59 gpm per foot of drawdown
(Appendix A, Well No. 32402; Table 1).
Published literature suggests that wells in Lower Lake that are producing water from
Cache Formation have the potential to yield a minimum of 150 gpm and may yield as
much as 200 gpm (Upson and Kunkel, 1955). However, Division staff could not locate
these wells and they may no longer produce this amount or be productive at all. Division
staff interprets that this is an indication that the Cache Formation is productive. Also,
there are two wells to the northwest of Coyote Valley, 007478 and 002295, that are
screened at 360-550 ft and 380-560 ft which is likely below the alluvium and may be
within the Cache Formation.

Well Number
007478
002295
264476
375939
HVLCSD Well #3
769936
HVLCSD Well #4
32402
HVLCSD Ag well
784498
713807
228005
84195
e033469
211175

Table 1: Specific Capacity
Water Elevation
Geologic Unit
Quaternary
Not Logged
Alluvium
Quaternary
Not Logged
Alluvium
Quaternary
960
Alluvium
Quaternary
931
Alluvium
Quaternary
938
Alluvium
Quaternary
945
Alluvium
Quaternary
904
Alluvium
Quaternary
950
Alluvium
965
olivine basalt
1290
olivine basalt
900
olivine basalt
1042
olivine basalt

SC Value
N/A
N/A
16.48
1.06
2.27
58.82
0.19
0.45
1.11
1.43
0.33
0.7

WELL COMPLETION REPORTS
Division staff reviewed approximately 875 well completion reports obtained from DWR
for wells completed within Coyote Valley and the surrounding areas. Division staff
reviewed well completion reports for adjacent geologic units and alluvial valleys;
however, those well completion reports and the geology therein will not be taken into
consideration for this analysis with the exception of comparing Coyote Valley to
Collayomi Valley and Long Valley as an illustrative comparison of the Quaternary
alluvium cross section reviewed in published literature (Figure 5). Division staff chose
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not to consider well completion reports for adjacent alluvial valleys because evaluating
the alluvium thickness and contact to geologic units was uncertain in adjacent valleys,
as it is in Coyote Valley, and did not reveal any valuable information that allowed
Division staff to determine if the water within the Coyote Valley alluvium could be
inferred to be part of a subterranean stream. Division staff’s primary focus was on well
completion reports that had detailed geologic descriptions of the subsurface Quaternary
alluvium, Plio-Pleistocene Cache Formation, and Plio-Pleistocene olivine basalt.
In general, none of the well completion reports indicated precise or detailed changes in
lithology nor did they call out contacts between formations (i.e. alluvium-Cache
Formation contact). The information presented in many of the well completion reports is
oversimplified and lacking detail, and Division staff had to interpret lithologic changes by
assuming likely contact depth and the geographic location of the well. However, Division
staff has interpreted that several well completion reports within the Quaternary alluvium
have encountered Cache Formation and, in some instances, Cretaceous
undifferentiated sedimentary units (Appendix A). This supports the assertion by Brice,
Upson, and DWR that the alluvium in Coyote Valley is likely underlain by Cache
Formation or olivine basalt. All the well completion reports developed within the
Quaternary alluvium show that the screened intervals are within Quaternary alluvium
with two exceptions (Table 2; Appendix A). Wells 002295 and 007478 are both drilled to
approximately 600 ft below ground surface (bgs) and both wells are screened at two
intervals (Figure 4; Appendix A). Well 002295 is screened at 180-340 ft bgs and 380560 ft bgs, and well 007478 is screened at 180-340 ft bgs and 360-550 ft bgs. Both well
completion reports offer poor descriptions of the subsurface geology and have logged
most intervals as either clay or hard rock (Appendix A). Division staff interprets that
these wells are likely drilling through the Quaternary alluvium and into deeper
production units at the lower screened intervals. While the upper screened intervals
could potentially be drawing water, at least partially, from Quaternary alluvium, the
deeper screened intervals are likely deeper than the extent of alluvium and are likely
developed into either Plio-Pleistocene Cache Formation or olivine basalt. Division staff
interprets this to mean that while the water drawn from these wells is likely saturating
the quaternary alluvium, the intent of drilling these wells and screening them at such
depths is to reach water that exists in a productive unit below the alluvium.
As with the wells developed in Quaternary alluvium, all the wells developed to the north
of Coyote Valley that are geographically located in mapped Plio-Pleistocene olivine
basalt are screened at depth in intervals that are drawing water from either olivine
basalt or Cache Formation. Division staff was unable to determine lithologic unit
changes from the well completion reports for wells developed in the olivine basalt and
assumes that some of the wells are drawing water from Cache Formation because of
the interbedded nature of Cache Formation and olivine basalt as described in published
literature.
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Well
Number

007478
002295
264476
375939
HVLCSD
Well #3
769936
HVLCSD
Well #4

Table 2: Wells with Screened Elevations
Screened
Interval
Water
Geologic
Elevation
Below
SC Value
Elevation
Unit
Ground
Surface
Not
Quaternary 180-340 ft
1010
N/A
Logged
Alluvium
360-550 ft
Not
Quaternary 180-340 ft
1000
N/A
Logged
Alluvium
380-560 ft
Quaternary
980
960
50-100 ft
16.48
Alluvium
960

931

Quaternary
Alluvium

960

938

Quaternary
Alluvium

32402
HVLCSD
Ag well

960

945

784498

920

904

713807

970

950

228005

1300

965

84195

1300

1290

e033469

1120

900

211175

1180

1042

80-170 ft.

50-110 ft
and 148188 ft.
20-32, 35Quaternary 50, 54-74,
78-86, 96Alluvium
106 ft
Quaternary
30-80 ft
Alluvium
Quaternary
45-85ft
Alluvium
olivine
295-335 ft
basalt
olivine
45-85 ft
basalt
olivine
140-220 ft
basalt
olivine
205-305 ft
basalt

Screened
Elevation
820-660
640-450
820-660
620-440
930-880

1.06

880-790

2.27

910-850
812-772

58.82

940-854

0.19

890-840

0.45

925-885

1.11

1005-965

1.43

12551215

0.33

980-900

0.7

975-875

SUBTERRANEAN STREAM ANALYSIS
GARRAPATA 4-PART TEST
In this section, Division staff applies the Garrapata four-part test to the geologic and
hydrologic information presented in the previous section.
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Subsurface Channel
The Quaternary alluvium of Coyote Valley is bound to the west and northwest by
sediments of the Jurassic-Cretaceous Franciscan-Knoxville groups and undifferentiated
Cretaceous rocks forming the west bank of the subsurface channel (Koenig, 1963).
However, there is no evidence to suggest to what depth these formations bound the
Quaternary alluvium. The east limb of the subsurface channel is comprised of olivine
basalt and Cache Formation. Division staff interprets that the Cache Formation is likely
underlying Coyote Valley at some depth and the presumption is that this formation is
forming the bed of the subsurface channel. The Quaternary alluvium is irregular and
poorly defined because the alluvial sediments within Coyote Valley have a
heterogenous origin. Well completion reports for wells within Coyote Valley alluvium
show a subsurface that is comprised of lacustrine fine-grained sediments, cemented to
semi-cemented conglomeritic strata (which may be Cache Formation), fine to coarsegrained stream channel deposits, and fine-grained alluvial fan deposits (see Figure 5 as
an illustrative proxy).
Division staff has interpreted published literature, geologic maps, and well completion
reports and has determined that the available evidence suggests that there are
formations to the north and south of Coyote Valley that would form the banks of a
subsurface channel; however, there is no clearly defined contact between the alluvium
and other formations that would form a bed of a subsurface channel.
For the purpose of this analysis, Division staff will presume that there are formations
bounding the alluvium at some depth in order to continue evaluating the other parts of
the Garrapata four-part test.
Impermeable Bed and Banks
Division staff analyzed approximately 875 well completion reports, multiple geologic
maps, and multiple published papers discussing the hydrology of Coyote Valley and the
surrounding geology. Division staff has determined that there is a reasonable amount of
information available to suggest that the northwest of the Coyote Valley alluvial aquifer
is at least partially bounded by impermeable bedrock at some depth because the rock
that outcrops in this area is mapped as sediments of the Jurassic-Cretaceous
Franciscan-Knoxville groups and undifferentiated Cretaceous rocks; however, Division
staff cannot rule out the possibility that permeable olivine basalt or, more likely, Cache
Formation is underlying the alluvium (Koenig, 1963). This interpretation is based on the
small outcropping of Cache Formation mapped to the northwest of Coyote Valley and
the well completion reports for wells 007478 and 002295 which indicate that there may
be a productive formation below the Quaternary alluvium by screening an interval at
depth that Division staff interprets as being below the extent of the Quaternary alluvium.
Division staff has also analyzed several well completion reports that may be drilled to a
depth where Cache Formation was encountered.
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Division staff has determined that there is enough evidence to suggest that the water
within the Coyote Valley alluvial aquifer is not bounded by relatively impermeable bed
and banks to the north and east of Coyote Valley. There are outcrops of PlioPleistocene Cache Formation and Plio-Pleistocene olivine basalt mapped to the north
and east of Coyote Valley and several descriptions in published literature suggest that
these formations underlie much of Coyote Valley and are likely water bearing (Brice,
1953; Upson and Kunkel, 1955; DWR, 1962; Koenig, 1963).
DWR also describes the olivine basalt as being notable for accepting recharge for the
groundwater basin by acting as a forebay for groundwater recharge. The assertion that
the Cache Formation and olivine basalt may be water bearing is further supported by
the presence of multiple wells drilled north of Coyote Valley within the olivine basalt and
the well completion reports for these wells indicate that their screened intervals are
within either olivine basalt or Cache Formation (Appendix A). There is no indication that
any of the wells developed to the east of Coyote Valley are drilled through the olivine
basalt formation. Division staff analyzed the SC values of each well within the
Quaternary alluvium and found that there is abundant variability over the extent of
Coyote Valley and even HVLCSD wells 32402 and 375939, which are approximately
1,100 feet apart, exhibit highly variable subsurface geology and SC values (Appendix A;
Table 1). Also, when comparing the SC values of wells developed within the olivine
basalt and Cache Formation to the east of Coyote Valley with most of the wells
developed in the Quaternary alluvium of Coyote Valley, the values are similar. Division
staff interprets this to mean that the olivine basalt and Cache Formation are likely not
bounding the water within the Coyote Valley alluvial aquifer (Appendix A; Table 1). Also,
because the SC values differ greatly over the alluvial aquifer wells, Division staff
interprets this to mean that water likely moves rapidly through unconfined coarsegrained materials of stream channel deposits but that the overall productivity of the
Coyote Valley alluvial aquifer is similar to that of the olivine basalt and Cache Formation
and, as suggested by published literature, the alluvial aquifer may even be supported by
the olivine basalt acting as a forebay and accepting recharge for groundwater (DWR,
1962).
Additional analysis performed by Groundwater Ambient Monitoring and Assessment
(GAMA) Unit engineering geologist staff within the State Water Board’s Division of
Water Quality indicate that the water in the Coyote Valley alluvial aquifer is likely mostly
sourced from the surrounding olivine basalt based on water quality evaluations, which
provides additional evidence that the olivine basalt is not an impermeable unit that
bounds the water within the alluvial aquifer. GAMA Unit staff reviewed information
regarding the water quality within HVLCSD wells that are available through the GAMA
Program and found that the HVLCSD wells contain “relatively elevated concentrations
of hexavalent chromium (Cr6), above the Health Based Screening Level of 20 µg/L”
(State Water Boards Division of Water Quality GAMA Unit Staff Review of the
Subterranean Stream Determination for Coyote Valley, Lake County, February 2020).
GAMA Unit staff further states that the “presence of Cr6 at these concentrations
indicates that groundwater accessed by the HVLCSD wells is at least partially
connected to the Olivine Basalt formation” and that “although the aquifer may be in
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hydraulic connection with the Putah Creek seasonally (high water flow), the distance,
local geology and presence of Cr6 in groundwater do not support an idea that the Putah
Creek and associated sub-terranean stream is a sole source of water for the HVLCSD
wells”.
Course of the Channel
Division staff attempted to infer the course of the subsurface channel by interpreting
geologic maps and well completion reports. Division staff concludes that the course of
the subsurface channel is likely following the general east to southeast gradient of the
Coyote Valley land surface as demonstrated in the topography information in the
geologic maps. Well completion reports indicate that the alluvium in Coyote Valley is
likely undulating and irregular and some of the well completion reports indicate that
Cache Formation may have been encountered. Division staff concludes that the well
completion reports do not refute the conclusion that the course of the subsurface
channel is following the general east to southeast gradient of Coyote Valley.
Flowing Water
Division staff did not find evidence to support that there is water flowing through a
known and definite channel even though Division staff presumes that a subsurface
channel may be present. The bed and east bank of the subsurface channel is
comprised of Cache Formation and olivine basalt, both of which are permeable as
suggested from Division staff interpretation of well completion reports, published
literature, and water quality analysis by GAMA Unit staff. Division staff attempted to infer
a direction of flow by evaluating water elevation between well completion reports and
found that there is not enough evidence to support that water is flowing. As stated
before, there is evidence to suggest that groundwater may be sequestered to storage
within olivine basalt to the north of Coyote Valley (DWR, 1962). Division staff deduces
from this information that if there is water flowing through a subsurface channel, it is
likely flowing into formations that may be bounding the alluvium but not bounding the
water.
CONCLUSIONS
Division staff has determined that the information presented in this memorandum
provides sufficient evidence to reasonably infer that there is no subsurface channel bed
present and that the water within the alluvial aquifer of Coyote Valley is not bound by
relatively impermeable bed and banks; therefore, the water within the alluvial aquifer of
Coyote Valley does not meet all four parts of the Garrapata four-part test. Division staff
interprets the published literature, geologic maps, and well completion reports as
reasonable pieces of information that suggest the Cache Formation and olivine basalt is
underlying a majority of the alluvial aquifer in Coyote Valley and that even if Division
staff presumes that these formations do form a subsurface channel, they are not
sufficiently impermeable and are not confining the water within the alluvial aquifer.
Therefore, Division staff concludes that the water within the alluvial aquifer of Coyote
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Valley is percolating groundwater and is not subject to the permitting authority of the
State Water Board.
As presented in the review of the HVLCSD report, Division staff came to similar
conclusions as the HVLCSD report. Division staff has concluded, as did the HVLCSD
report, that there is enough evidence to suggest that the water within the alluvial aquifer
of Coyote Valley is not bound by relatively impermeable bed and banks throughout the
valley; however, Division staff concludes that the olivine basalt is not a bounding unit for
water but rather is a unit that provides water storage and acts as a forebay for
groundwater recharge when surface flows are not providing recharge. Division staff also
concluded that there does appear to be enough evidence within published literature and
interpretation of well completion reports to suggest that the Cache Formation is
permeable and would likely not be bounding the water within the alluvial aquifer of
Coyote Valley.
RECOMMENDATIONS
Based on the above analysis and conclusions, the water of the Coyote Valley aquifer is
percolating groundwater and not within the permitting authority of the State Water
Board. Division staff recognizes that HVLCSD and other water extractors that draw
water from the Coyote Valley aquifer currently have a water right permit or license from
the State Water Board or have filed Statements of Diversion and Use for riparian or pre1914 water rights claims (Table 3) that are not required for a percolating groundwater
source. In addition, there may be other groundwater extractors in Coyote Valley
currently not known to the Division. Division staff also recognizes that the continued
extraction of groundwater in Coyote Valley, although not showing significant impact on
groundwater levels at this time nor likely to do so in the near future, could start to
significantly overdraft the basin, deplete surface water flows in Putah Creek, and
adversely impact senior water rights holders and public trust resources within and
downstream of Coyote Valley if groundwater extractions occur unregulated or without
any oversight or sustainability plan in place. Therefore, Division staff recommends the
following:
1. The appropriative surface water rights held by HVLCSD (Permit 020770B and
License 013527A) should be voluntarily or statutorily revoked.
2. Other water rights permits or licenses or Statements of Diversion and Use for
water from the Coyote Valley aquifer should be voluntarily or statutorily revoked or
inactivated.
3. If unregulated percolating groundwater extraction results in overdraft, the
Department of Water Resources should re-evaluate the Coyote Valley aquifer to
determine if the current basin prioritization of “very low priority” under SGMA
(Sustainable Groundwater Management Act) should be revised to a higher
priority.
4. HVLCSD and others that are extracting water from the Coyote Valley aquifer
should consider forming a Groundwater Sustainability Agency (GSA), or some

- 15 -

other local management body, to monitor groundwater levels and ensure that
current and future groundwater extractions are sustainable and not in jeopardy of
critically over drafting the basin and impacting downstream senior water rights
holders or public trust resources.
5. HVLCSD continue to monitor instream flows at the USGS Guenoc gaging station
to assure that groundwater extraction is not negatively impacting surface flows,
downstream water rights users, and public trust resources.
While a water right permit or license may not be required to extract water that has been
determined to be percolating groundwater, the Division and the State Water Board has
other regulatory mechanisms to evaluate and address public trust and senior water
rights impacts that may occur due to unregulated groundwater extraction. The State
Water Board reserves the right to take enforcement action for waste and unreasonable
use and impacts to public trust resources resulting from unregulated groundwater
extractions in Coyote Valley. Additionally, should the Coyote Valley basin be determined
to be a higher priority basin in the future based on groundwater extractions,
groundwater use in the basin will be subject to regulations under SGMA, including the
formation of a GSA.
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WATER
RIGHT ID
A030049A
A030049B
S014734
S014735
S014736
S022191

Table 3: Water Rights to Underflow of Putah Creek
FACE
WATER
DIVERSION
SOURCE
VALUE
RIGHT TYPE
TYPE
(AF)
(Priority Date)
Putah Creek
Direct
Licensed
651
Underflow
Diversion
(12/16/1991)
Putah Creek
Direct
Permitted
1649
Underflow
Diversion
(12/16/1991)
Putah Creek
Diversion to
Riparian
641
Underflow
Storage
Claim
Putah Creek
Diversion to
Riparian
604
Underflow
Storage
Claim
Putah Creek
Diversion to
Riparian
543
Underflow
Storage
Claim
Putah Creek
Direct
Riparian
724
Underflow
Diversion
Claim

S014742

Putah Creek
Underflow

1593

Diversion to
Storage

Riparian
Claim

S014744

Putah Creek
Underflow

1593

Diversion to
Storage

Riparian
Claim

S014745

Putah Creek
Underflow

1593

Diversion to
Storage

Riparian
Claim

S014746

Putah Creek
Underflow

1593

Diversion to
Storage

Riparian
Claim

A024667A

Putah Creek
Underflow

28

Diversion to
Storage

Licensed
(08/13/1974)

A024667B

Putah Creek
Underflow

44.6

Direct
Diversion

Licensed
(04/22/1982)

OWNER
HVLCSD
HVLCSD
HVLCSD
HVLCSD
HVLCSD
HVLCSD
Sutter
Home
Vineyards
Sutter
Home
Vineyards
Sutter
Home
Vineyards
Sutter
Home
Vineyards
Sutter
Home
Vineyards
Sutter
Home
Vineyards
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