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Infroduction

1 Infroduction

This technical appendix to the Upper Ventura River Groundwater Agency (UVRGA) Groundwater
Sustainability Plan (GSP) summarizes the process for identifying, characterizing, and assessing
potential impacts to aquatic groundwater dependent ecosystems (GDEs) in the Upper Ventura River

instream habitat. This appendix identifies and characterizes aquatic
assesses how groundwater management may affect (e.g., impac

The Sustainable Groundwater Management Act (SGMA)
requires groundwater sustainability agencies (GSAs) to

consider GDEs and other beneficial uses of groundwater
when developing their GSPs. Aquatic GDE \

er Dependent Ecosystems:
al communities of species that
3, groundwater emerging from

UVRGB are instream portions of the Vent —SGMA, 23
interconnected surface water that provide i

habitat for aquatic species. Therefore, this as

focuses on the Depletion of Interconnected Su 2 3inability indicator, whereas
the riparian GDE assessme ring of Groundwater Levels and
Groundwater Storage S

The following outlin i S e sections found in this appendix:

to aquatic GDEs and an overview of this

Note that GSP development is an iterative process, and preliminary considerations of SMC for
aquatic GDEs are subject to change based on stakeholder input, monitoring data, and forthcoming
studies.
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2 Aquatic GDE Identification

This section summarizes the evaluation of potential aquatic GDEs and the identification of actual
aquatic GDEs that occur within the UVRGB.

Note that a range of factors within the watershed can influence aquatic GDEs and the habitat they
provide for aquatic species.! These can include natural climatic factors, anthrop ic factors, and
hydrogeologic factors. Table 1 provides a summary of factors that influence ic GDEs within the
UVRGB, which were considered during the process of aquatic GDE identifi

Table 1 Factors that Influence Aquatic GDEs within the UVR A

Natural Climatic Factors Anthropogenic Factors Hydrogeologic Fa

Storm pulses Groundwater Pumping Losing/Gaining Reache

Drought Surface Water Diversions Depthsto Groundwater

2.1 Aquatic GDE Identification

As mentioned in the riparian GDE assess Natural Commu ommonly Associated with
Groundwater (NCCAG) dataset (DWR 2021) was ¢ i iparian GDEs within the
UVRGB, which were then screened to deter 3 1 t within the basin

(Rincon 2021). To determine aquatic GDEs tha
was necessary. For this analysis, all reaches of

identifyi

1 For this report, aquatic species are defined as those that require aquatic habitat for all or a portion of their life cycle.
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Figure 1 Aquatic GDE Identification Process

Potential Aquatic GDEs All reaches of the Ventura River within the UVRGB

Hydrogeologic data

Site-specific knowledge of sur:
groundwater interactions

Evaluate Groundwater

Dependency

Identify Important Aquatic Literature revie
Habitat Knowledge of.

2.1.1  Potential Aquatic GDEs and Gro

As defined by SGMA, interconnected surfa ater is surface wat is hydraulically connected
at any point by a continuous saturated zo C 1 i i e overlying surface

er Dependency

knowledge of groundwa 3 acti igure 2). While groundwater dependency
ntification, some instream areas where

eam habitats without direct groundwater connectivity, and
fied aquatic GDEs occur in reaches with known interconnected surface
munication, 2021).

> RGA GSP provides additional information on the interconnected
surface wate the UVRGB.
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Figure 2 Potential Aquatic GDEs and Interconnected Surface Water Systems within the
UVRGB (Adapted from GSP Figure 3.2-10)
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Aquatic GDE Identification

2.1.2 Ildentifying Important Aquatic Habitat

Once the hydrogeology of the basin was taken into account, areas of important aquatic habitat
within the basin were identified. Previous studies within the UVRGB were reviewed (e.g.,
Normandeau 2015, CDFW 2017, ENTRIX 1999, Hopkins 2012) to determine which areas within the
basin provide important habitat and/or passage for aquatic species. Important aquatic habitat
includes areas utilized by fish and other aquatic species for upstream or downstream migration,

refuge, spawning or breeding, rearing, and/or dispersal. While aquatic GDEs pr important
habitat and/or passage for a large number of aquatic species, many of the crij for determining
aquatic GDEs within the UVRGB were based on the habitat requirements erally endangered
southern California Distinct Population Segment (DPS) steelhead (Onc ykiss irideus)
Defining aquatic GDEs based on the presence of habitat elements n

populations follows TNC guidance (Rhode et al., 2018), and enco ements for

red-legged frog (Rana draytonii).

Potentially important aquatic habitats identified within
then further analyzed by Rincon Senior Fisheries Biologist
of experience working within the Ventura River.

2.2  Aquatic GDEs wit itical Riffles and
Habitat Areas

A critical riffle for a rive nit passage for migration of steelhead and can
create bottlenecks fg g low flow conditions. Riffles are reaches of
swift, turbulent wate drock substrates. Cobbles and boulders

often emerge within ri ing 0 ormandeau 2015). Depletion of
as the potential to preclude or delay upstream

efuge, rearing, a awni eding habitat required for survival and/or reproduction.
areas are generall prised of several physical elements such as glides, runs, and pools,
and structure for various lifecycle activities.

Habitat Area
the UVRGB are dé

ach of these aquatic GDEs and their importance for aquatic species within
ped in Section 3.
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Figure 3 Aquatic GDEs within the UVRGB
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Aquatic GDE Characterization

3 Aquatic GDE Characterization

This section describes the ecological condition of aquatic habitat within the Ventura River that
occurs in the UVRGB. This overview presents surface water beneficial uses related to GDEs, federally
designated critical habitat, and special status aquatic species (including fish, amphibians, and
reptiles) that are known to occur within the basin. Each aquatic GDE identified within the UVRGB is
characterized individually with a description of special status aquatic species or with
potential to occur within each GDE, critical habitat that occurs within each , and a description of
important habitat elements for steelhead and other aquatic species tha ithin each GDE.

3.1 UVRGB Ecological Condition O

Surface Water Beneficial Uses Related to GDE

ining to fish, wildlife,
and GDEs. These beneficial uses apply to inland surface wat i UVRGB that may be fed by

the UVRGB include:

=  Warm freshwater habitat (WARM)
= Cold freshwater habitat (COLD)
= Wildlife habitat (WILD)

=  Support of habitat for ra catened or e species (RARE)

= Migration of aquati

=  Wetland habitat

Critical Habitat

designated critical habitat for two federally listed aquatic

PS steelhead (Oncorhynchus mykiss irideus pop. 10) and California red-
OAA 2005, USFWS 2010). A map of federally designated critical

hin the UVRGB and surrounding area is presented as Figure 4.

Critical habite California DPS steelhead occurs within designated estuaries and
streams with ca to the ocean up to impassible barriers in rivers and streams from the
Santa Maria River outhern San Luis Obispo County) south to San Mateo Creek (at the border of
Orange and San Diego Counties). Within the UVRGB, critical habitat for steelhead exists within the
entire stream channel of the Ventura River up to the ordinary high-water mark (OHWM) upstream
to impassable barriers.

A large expanse of critical habitat for the California red-legged frog exists northwest of the UVRGB
and overlaps with the northernmost portion of the basin. Critical habitat for the species also exists
within San Antonio Creek to the east and overlaps with the UVRGB at the confluence of San Antonio
Creek and the Ventura River (Figure 4).

Upper Ventura River Groundwater Basin 7
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Figure 4 Federally Designated Critical Habitat for Aquatic Species within the UVRGB
and Region
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Special Status Aquatic Species

No special status aquatic plant species are known to occur within the UVRGB. For a summary of the
evaluation of special status plant species with potential to occur in the UVRGB, please see Appendix
B of the riparian GDE assessment (Rincon 2021).

Six special status fish and wildlife species that rely on aquatic habitat occur within the UVRGB.

Table 2 provides a list of these species, as well as their regulatory status, habitat requirements, and
documented occurrences within the basin. For a summary of the evaluation of al status fish
and wildlife species with potential to occur in the UVRGB, please see Appe of the riparian GDE
assessment.

3.2 Critical Riffles

Riffles are aquatic habitats in streams and rivers with shallo s (pools
and runs) and swiftly flowing turbulent water. Riffles an
considered to be the shallowest areas in a stream or riv

habitat feature that could preclude upstream migration at ce as they recede following

rly shallow and sensitive to
changes in stream flow. Critical riffles are r present as a split
channel within the river channel, as seen i est and most
susceptible part of the aquatic ecosystem, p an be viewed as the

otentially limit upstream passage for adult
steelhead during certain flo i ed as aquatic GDEs within the UVRGB. These
passage during studies conducted by

s (e.g., Normandeau 2015, TRPA 2007-

of a braided channel that goes dry during summer months
Photograph 1). A study conducted by ENTRIX, Inc. in 1999 identified
a potential natural passage barrier within the Ventura River at certain

3.2.2 SouthiSanta Ana Critical Riffle

The South Santa Ana Critical Riffle occurs within the Santa Ana South hydrogeologic area in the southern
portion of the UVRGB (Figure 3). This area exists in a shallow portion of the Ventura River that can go dry
during summer months and drought periods (Figure 5, Photograph 2). This riffle could potentially limit
upstream passage for adult steelhead during low flow conditions and was identified as a potential critical
riffle by CDFW (CDFW 2017). The results of a fish passage study conducted by CDFW at this location are
forthcoming.

Upper Ventura River Groundwater Basin 9
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Table 2 Special Status Aquatic Species within the UVRGB

Status

Scientific Name Fed/State ESA
Common Name CDFW Habitat Requirements and Documented Occurrenc vithin JVRGB

Actinemys pallida (Emys marmorata) None/None 3
Southwestern pond turtle SSC plants, invertebrates, worms, frog and sala C , and occasionally frogs and fish. Relies

species documented within the UVR ented along the Ventura River
near Casitas Springs and in the nor i inj : he Matilija Dam (CDFW

Entosphenus tridentatus None/None Occurs in freshwater systems. Requires for migration, suitable gravel substrate for spawning, and
Pacific lamprey SSC adequate cover for pre-spawning holding. ammocoetes) spend an extended period of time (4-10 years)
erial and require suitable cover, flow, foraging conditions, and

lamprey ammocoe b ver in 2005 (Howard and Swift 2009). Migration (both
upstream and downs r reaches of the UVRGB.
Gila orcuttii None/None Native to streams fro i L River basin. Introduced into streams in Santa Clara, Ventura,
Arroyo chub?! SSC j 3 ins. abits slow water stream sections with mud or sand bottoms.

(Non-native to i i and associated invertebrates. Known to be common and widely distributed in
Ventura River, i as introduced, including the Ventura River (CDFW 2015). While this fish is a
p ot considered part of its native range.

Oncorhynchus mykiss irideus FE/None i S 3 equires adequate water conditions suitable for migration (i.e., natural flow
Southern California DPS steelhead i e dissolved oxygen levels, and water temperature suitable for passage and

oraging conditions, and cool temperatures for rearing. Juvenile (smolt) emigration
nigration to the ocean) requires suitable flow and water quality conditions for migration. The Ventura
istorically supported an abundant steelhead population (Moore 1980). Habitat within the basin has
he construction of multiple dams, but the species is still known to occur within the Ventura River,
tages of the species were observed throughout the basin during surveys conducted from 2006-
2 (Allen et al. 2015). The current status of O. mykiss in the Ventura River watershed is unknown due to the

cts on the watershed from the Thomas Fire in 2017-2018. Recent surveys have not successfully detected this
cies in the Ventura River.
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Status
Scientific Name Fed/State ESA
Common Name CDFW Habitat Requirements and Documented Occurrences w he UVRGB

Rana draytonii FT/None
California red-legged frog SSC riparian vegetation. Requires 11-20 weeks of per
estivation habitat. There are 35 occurrences

occurrences of the species are document one in 2016 and one in 2017 (CDFW
2021a). These occurrences were docu onfluences with the Ventura River
to 0.6 miles upstream, and within t Vista Road. Juvenile California

Thamnophis hammondii None/None Highly aquatic snake species found in

Two-striped gartersnake SSC riparian vegetation. Prey includes fish, fis les, newt larvae, small frogs and toads, leeches, and

cies documented within the UVRGB. These occurrences were
documented in 20 016 and 2018 along the River in the vicinity of Casitas Springs (CDFW 2021a).

! Note that arroyo chub are a CDFW SSC that is present within the UVRGB, but the fish
the context of important aquatic species within aquatic GDEs within the UVRGB. Howeveé
thus this species will be indirectly covered in this assessment.

River. Therefore, arroyo chub will not be directly discussed in

asidered native to th
i aquatic GDEs do include suitable habitat for arroyo chub,

dered in the docu

Fed= Federal ESA= Endangered Species Act  CDFW=California Departmé

FT = Federally Threatened FE = Federally Endangered SSC= CDFW Species of Specia

Upper Ventura River Groundwater Basin 11
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Figure 5 Photographs of Critical Riffles within the UVRGB

b

Photograph 2. South Santa Ana Critical Riffle (facing north)

Photographs by S. Howard, April 19, 2021
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3.3 Habitat Areas

Three important habitat areas with high ecological value were identified as aquatic GDES within the
UVRGB. These areas consist of aquatic habitats that provide refuge, rearing, migration, and breeding
or spawning habitat for fish, amphibian, and reptile species. Detailed descriptions and photographs
of each important habitat area are provided below.

3.3.1 North Robles Habitat Area

The North Robles Habitat Area is a dynamic area that includes surface fl
that eventually go subsurface as flow enters the wide floodplain in th
Ventura River Preserve. Steelhead have been documented migratin
rearing conditions in this reach can be unfavorable due to the hj
species (i.e., bullfrogs, bass and other sunfish) and the tende
months each year. A few deep pools are located within t
habitats for special status aquatic species. However, th
most dry seasons. Figure 6 presents photographs taken vi
southern portions of this area.

m upstream areas
and Conservancy

Due to the reasons stated above, conditions_a
species rearing in the area, however, suita

urvival of special status
rovide the following:

e currently poor

itat can exist and
= Spawning and rearing habitat for steel
= Breeding, rearing, and dispersal/migratory habitat for C

portant spawning and rearing habitat for steelhead (Payne 2009,
ust pass through the confluence area to reach this tributary of the

taken via aerial of the northern and southern portions of this area.

This area provides suitable habitat for special status aquatic species including:

=  Spawning and rearing habitat for steelhead
= Breeding, rearing, and dispersal/migratory habitat for CRLF
= Foraging and dispersal habitat for two striped gartersnake

2 Figure 3.1-8 of the Draft UVRGA GSP provides a map of wet and dry portions of the Ventura River within the UVRGB during drought
conditions.

Upper Ventura River Groundwater Basin 13



Upper Ventura River Groundwater Agency
Aquatic Groundwater Dependent Ecosystem Assessment

= Feeding, nesting, and basking habitat for southwestern pond turtle

=  Pacific lamprey spawning corridor and potentially spawning and rearing

3.3.3 Foster Park Habitat Area

The Foster Park Habitat Area of the Ventura River occurs in the southernmost portion of the UVRGB.
The Ventura River at Foster Park is considered perennial but certain reaches of this area apparently
went dry at some point over an unknown duration during the current drought arcia, personal
communication, 2019). Figure 8 presents photographs taken via aerial dron e northern and
southern portions of this area.

This area has been studied by various investigators over the years in

this study informed the development of low flow pump
Section 4.2.3 provides a description of this study.

ning and rearing
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Figure 6 North Robles Habitat Area Photographs

Photograph 1. Northern portion of North Rob

Photographs by S. Howard, April 19, 2021

Upper Ventura River Groundwater Basin
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Figure 7 Confluence Habitat Area Photographs

Photograph 1. Northern portion of Confluence

————r e ——,

Photograph 2. Southern portion of Confluence Habitat Area (facing north)

Photographs by S. Howard, April 19, 2021
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Figure 8 Foster Park Habitat Area Photographs

. Py

Fed

Photograph 2. Southern portion of Foster Park Habitat Area (facing north)

Photographs by S. Howard, January 22, 2020 and April 19, 2021

Upper Ventura River Groundwater Basin 17
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4 Aquatic GDE Impact Analysis

Depletion of Interconnected Surface Water is understood to be the most applicable SGMA
sustainability indicator for assessing potential effects to aquatic GDEs in the UVRGB. Following TNC
guidance (Rohde et al. 2018), UVRGA provided modeled streamflow with and without pumping for
each aquatic GDE to determine potential interconnected surface water depleti each of these
areas. The UVRGA GSP numerical model was used to simulate streamflow u umping and non-
pumping conditions for a baseline 50-year future period, using historical ogic data from 1970-
2019. These flows were compared at each aquatic GDE for example w. uring wet, median,
and dry conditions to assess interconnected surface water depletio
provides additional information related to the numerical model.

This section presents the simulated hydrographs and an an f potential impacts

aquatic GDE area (Critical Riffles and Habitat Areas).

4.1 Critical Riffles

The two critical riffles identified in the Vent
interconnection is intermittent or general
migration through these passage-limiting

dwater-surface water
erstood that steelhead
llowing peak flows

a River occur wher

caused by storm events and fish migration typica J i -flow conditions.
4.1.1 cal Riffles

Figure 9 and Figure 10 p ow with and without pumping at the South
Robles and South Sant iti median, and dry example water years. As

illustrated in these
d red lines are close together. Considering
s and when flows recede following storm

4.2.1 North Robles Habitat Area

Figure 11 presents the simulated streamflow with and without pumping at the North Robles Habitat
Area. As illustrated in these hydrographs, streamflow depletion is nearly indistinguishable during
each example water year (blue lines and red lines remain close together). The dry example year
chart shows visible difference between streamflow with and without pumping, although the
difference is approximately 0.2 cubic feet per second (cfs). While the simulated streamflow with
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pumping shows this slight depletion, it is important that this is observed during periods of natural
streamflow recession. As streamflow without pumping is naturally depleting for these simulated
example years , it appears that there is minimal or potentially no effect on interconnected surface
water in these aquatic GDEs.

422 Confluence Habitat Area

Figure 12 presents the simulated streamflow with and without pumping at the
Area. As illustrated in these hydrographs, depletions of up to 4 cfs occur duri
both the example wet and dry years. Note that the water year preceding
appears to have been a dry year, and streamflow between October thr,
0 cfs. It also appears that pumping could be accelerating the onset
years.

uence Habitat
dry period of
ample median year
ary was at or near

Based on these results, effects from pumping are potentiall
However, limited information related to the conditions o
depleted surface water is available. Aquatic species tha
environments have adapted to these conditions to surviv
perennial portions of this habitat area as flows recede or po ome stranded in isolated
habitat areas or killed from exposure as conditions deteriorate. tual effects at the Confluence
Habitat Area related to natural depletion umping is curr ot known. As such, the
specific effects to this area is a data gap a n what type ct (significant or not), if
any, is occurring.

4.2.3 Foster Park Habitat Are

Figure 13 presents the sim ithout pumping at the Foster Park Habitat
up to approximately 8 cfs can occur during

rs (natural streamflow without pumping

s, depletio
and media

ranging from approxi
streamflow without pu

2012 in the Foster Park and Casitas Springs reach of the Ventura River (Hopkins 2013).

Padre conducted a Rainbow Trout Habitat Suitability Indices (HSI) study in the Foster Park area,
while a simultaneous surface flow data collection effort was completed by Hopkins (Hopkins 2013).
Prior to this study, Hopkins completed an evaluation of interconnected surface water that
demonstrated a close relationship between pumping and surface water depletion (Hopkins 2012).
According to the Padre study, the HSI scores for all or the majority of the Rainbow Trout HSI
variables declined as flows receded. However, the HSI score associated with average thalweg depth

Upper Ventura River Groundwater Basin 19
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started to decline at around 4 cfs and then dropped precipitously at approximately 2 cfs (measured
at the Casitas Vista Road bridge) (Figure 14). It appears that this was the only variable that had a
sharp decline and provided a clear delineation for quantifiable surface flow thresholds.

The results of this study were apparently relied upon to develop a minimum pumping threshold at
the City’s Foster Park wells. The Foster Park Flow Protocols include the reduction of City pumping
when river flow is below 4 cfs and the cessation of City pumping when the river flow is below 3 cfs.

A

20
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Figure 9 Simulated Streamflow at South Robles Crticial Riffle
Wet Example Year Median Exampl

South Robles Critical Riffle Area
Simulated Increase in Ventura River Flow Without Groundwater Pumping
Wet Year (3rd Quartile)

—Streamflow (No Pumping) — Streamflow (With Pumping) — Streamflow (With Pumping)

150
140
130
120
110
100
90
80
70
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60
50 N
40

30
20

South Robles Cri rea
ncrease in Ventura River Flo Groundwater Pumping
Dry Year (1st Qi

low (No Pumping) amflow (With Pumping)

Note: Model presents data on a daily basis for November through March, and monthly for April through October
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Figure 10 Simulated Streamflow at South Santa Ana Critical Riffle

Wet Example Year

Median Exampl

Santa Ana Critical Riffle Area

Wet Year (3rd Quartile)
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simulated Increase in Ventura River Flow Without Groundwater Pumping

— Streamflow (With Pumping)
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— Streamflow (With Pumping)
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ncrease in Ventura River Flol
Dry Year (1st Qi

Groundwater Pumping

low (No Pumping)

amflow (With Pumping)

rough March, and monthly for April through October
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Figure 11 Simulated Streamflow at North Robles Habitat Area
Wet Example Year

North Robles Habitat Area
Simulated Increase in Ventura River Flow Without Groundwater Pumping
Wet Year (3rd Quartile)

North Robles Habitat Area
Ventura River Flow Without Groundwater Pumping
Median Year

——Streamflow (No Pumping) —Streamflow (With Pumping) —Streamflow ( —Streamflow (With Pumping)

150
140
130
120
110
100

90

80

CFS

70
60

50
40
30
20

RSl
0

North Robles
crease in Ventura River Flo Groundwater Pumping

low (No Pumping) amflow (With Pumping)

Note: Model presents data on a daily basis for Novemberthrough March, and monthly for April through October
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Figure 12 Simulated Streamflow at Confluence Habitat Area
Wet Example Year
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Figure 13 Simulated Streamflow at Foster Park Habitat Area
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Figure 14 Adult Steelhead Thalweg Depth HSI Scores Related to Flow
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4.3  Monitoring and Management Considerations

No monitoring is recommended at either of the critical riffle aquatic GDEs or the Robles Habitat
Area, as impacts from pumping in these areas were determined to be minimal or non-existent.

For the Confluence Habitat Area, future monitoring is recommended to address data gaps that exist
in order to determine if significant effects are occurring to the aquatic GDE. Itis

providing the basis for minimum thresholds in the UVRGA GSP: er, future data collection
conducted by the City, UVRGA, local stakehg s can inform potential

include monitoring results or results of othe
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