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1 BACKGROUND AND SETNG

This Technical Appendix to the Owens Valley Groundwater Sustainability8BR)addresses
the extent and condition of groundwater dependent ecosystems (GDES) in the Owens Valley
GroundwateBasin The Owens Valley Groundwater Bastnmanaged by the Owens Valley

Groundwater Authority (OVGA)As part of the Caluridater ni adés Sust ai

Management Act (SGMAGroundwateiSustainability Agencies (GSAS) are required to consider
GDEsand other beneficial uses of groundwater when developing@s#s SGMA defines

GDEs as fAecological communi t i eenergirfg franmeuiferse s
or on groundwater occurring near the ground

groundwater refers to reliance of GDE species@ratlologicalcommunities on groundwater for
all or a portion of their water needdappingGDES requires mapping vegetation that can tap
groundwatethrough their root systemassessing where the depth of groundwater is within the
rooting depth of thategetation, anthappingthe extent ourface water that is interconnected
with groundwate(Rohde et al. 2018Dnce the GDEs are mappéide occurrence of special
status species can bsed to assess the value of GDEs in the basin, while remote sensing
measurements can be usedrtack the health ajroundwater dependemegetatiorthrough time.
This information will be used to inform sustainable management critereach management
unit. This appendix relies on hydrologic and geologic gaésented in th&SP and its technical
appendices.

Thecentral portion of th®©wens Valley Groundwater Basiontain lande®wnedby theCity of

Los Angelesvhere groundwateandGDESs are managed following a legal settlement and are not
subject to SGMATHhis area is hereafter referred to as the Adjudicated @igare 11-1).
Groundwatepumpingin the AdjudicatedAreais managed jointly bynyo County and the City

of Los Angeles to maintain vegetation cover at 19887levels(Groenveldl992) This

techical appendix to the Owens Valley GSP addresses GDEs in the Owens Valley Groundwater
Authority (OVGA) Assessment Arefrigure1.1-1) whichincludes allandsoutside of the
Adjudicated AreaWhile thistechnical appendifocuses on the OVGA Assessment Area,
groundwaterlnd vegetatiodata gathered in the Adjudicated Asgare used tinform and

provide context to our analysiBhe Owens Valley Groundwater Basin was classified as a low
priority basin by the California Depanent of Water Resources (DWR 2@P0rhe GSP and the
approach outlined belowaspresented during public meetings of the OVGA.

TheOwens Valley basihascharacteristics that make GDE assessment diffichk basin is
over 25 miles long andanges in wdth from2i 15 miles. Théasinhas a total areaf 1,062
square miles65% of whichis outside of the adjudicated aréa/R 202@&). The adjudicated
areaextends across the center of @wens Valley from Bishopgowngradiento the Owens Lake
area The elmgate shapecoupled with a strong gradient in runoff from west to eeesates
diverse habitats

1.1 Physiography, Geology, and Soils

This section includes a brief discussion of the physiography, geology, and soils. These data are
presented in more detail in Sectidil of the GSPThe Owens Valley Groundwater Basin
underliesalluvial sediment&n Benton, Hammil, and Chalfant vallefisereafter the TrValley

Area)in Mono County and Roundalley, OwensValley and Owens Lak& Inyo County(CA
Department of Water Resources 20E@jure 1.12). Thebasinis bounded to the north by the
Benton Rangand the Bishop Tuffto the west by the &ira Nevada, to the soeidstby the Coso
Range, and to the east by the Inyo and White mountains (Fidui¢. The southern extent of the
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alluvial basin is marked by the groundwater and topographic divide at Hawiee Redeiyoir.
approximately 130 mikelongand varies in width from approximately 1 mile between Big Pine
and Poverty Hills to approximately 15 miles at Owens Lake. The basin surface is a high desert
rangeland valley that ranges in altitude from about 3,500 feet above sea level at Owens Lake
about 4,500 feet north of Bishop (Danskin 1998).

Water in the basin originates in the Sierra Nevada and White/Inyo Mountains. The basin is
drained by the Owens River which originates south of Mono Lake and terminates in Owens Lake
a closed basin aih¢ downstream end of tiggoundwater basiThe primary watebearing unit in

the basin is the Quaternary sediment that fills the véifegure 1.2-1). Numerous tributaries

drain the Sierra Nevada, forming extensive coalesced alluvial fans that extend nearly to the valley
axis on the west sid&he Sierra Nevada creates a rsiradow effect for the Owens Valley and

the White and Inyo ranges. Runoff arssaciated lfuvial fans at the base of thigier White and

Inyo mountain ar¢hereforeless extensiveAlthough valley fill material is heterogeneous, in

general, sediment at the basin boundaries is unconsolidated, coarse, permeable alluvial fan
material,grading into fluvial and lacustrine sand and silt deposits toward the valley axis.

The majority of soils in the Owens Valley Basirealluvial or eolian in origin. The geologic
complexity of the region results in a wide variety of parent materials;20@esoils are mapped

in the basinSoils on the valley floor are typically alkaline (Tallyn 2002), but the-ahedined

soils on the alluvial fans host vegetation that is generally intolerant of high alkalinity (Soetnson
al. 1991).

February 2021 Stillwater Sciences
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1.2 Management Areas

Based on the geology, hydrology, gmm@-existingmanagemenpolicies,the nonadjudicated
portion of theBasin(referred tchereinas theOVGA Assessmenirea) has been divided into
threemanagemendreasTri-Valley and Fish Slough, Owens Valley, addiens Lake as
described in the GSfSection 2.2.4)For the GDE analysis, the TVialley area and Fish Slough
will be assessed sepailgtéo account for the interconnected surface flows and rare plant and
animal speciesnique toFish Slough. The foumanagement aresare shown in Figuré.2-1 and
their extent is shown in Table2-1. Owens Valley is the largestanagement area the OVGA
Assessmenfreatotaling43% of the Assessment Aregith theOwens Lakananagemendrea
covering40%. The Tri Valleymanagemenareais about 17% of thdssessment Area, witkish
Slough slightly less than 1% of the AssessmeAiT ablel.2-1).

Table 1.2-1. Area of Management Areas (area does not include the Adjudicated Area ).

GDE managementarea Area (acres) % of total
Owens Valley 184,788 43.0
Owens Lake 170,491 39.6
Tri-Valley 71,839 16.7
Fish Slough 2,943 0.7
Total 430061 100
February 2021 Stillwater Sciences
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1.3 Hydrology

The physiography and geology of the Owens Valley is described in SBQiohthe GSP. Here
we describe the surface and groundwater hydrology relevamt GDE analysis Much of the
surface wateand some of the groundwater in the Owens Valley is diverted to the Los Angeles
Aqueduct The valley has no natural surfagateroutletandwaternaturallydrainedinto the

Owens River, flows southward into Owens Lake, and evaporates. Flow in the Owens River
upstream of the Los Angeles Aqueduct intake, located south of Poverty Hills, is controlled by
releases from Lake Crowley arftetTinemaha Reservoir. Flow in the Lower Owens River-a 62
mile stretch between thaueductntake and Owens Lake, is controlled by releases from the
river-aqueduct system and groundweadarface water exchangPanskin 1998)Water exports
caused the lakto dry upby 1926, and it remained a playa until the early 2000s, when water
applicationto the lake was implemented as part of the Los Angeles Owens Lake Dust Control
Project (Herbst and Prather 201%he Lower Owens River was also essentially dryl timei

early 2000s. In 2006, +watering of the river and floodplain commenced with the Lower Owens
River Project. Since December 2006, the river has maintained a minimum flow of 40 cfs
(LADWP 2019a).

The productive aquifer unit of the valley fill is diléd into three hydrogeologic units from the
surface downward. Unit 1 represents the unconfined part of the aquifer systégthe unit

from whichmostGDEs obtain their watgbDanskin 1998). Unconfined conditions exist in most

of the aquifer system. Uni has a saturated thickness of about 100 ft. Locally, less transmissive
layers ofvolcanicflows or finegrained sedimer{telated to paleo lacustrine or fluvial conditions)
can creatéocalized confinement described as hydrologic Unit 2 by Danbkiist of the
groundwater extraction in the valley is from Unjtc®nsisting of older, more consolidated

alluvial sedimentgDanskin 1998)This unit occursvell below the rooting depth of tredsaults

in the Owens Valley can produce springs and seeps withatige from both Unit 1 and Unit 3.
From Water Year 2000 through the first half of Water Year 2019, average annual groundwater
pumping in the Owens Valley was about 73,000-&ee¢ per year (LADWP 2019b).

Aquifer recharge is primarily runoff from the Sierra Nevada that infiltrates through the heads of
alluvial fans and tributary stream channels. Additional recharge results from seepage from canals
and ditches, precipitation on sparsely vegetated volcacis jiorigation, and leakage from the

Owens RiveiLos Angeles Aqueduct system. In general, groundwater flows horizontally through
Units 1 and 3 from recharge locations at the valley margins, mainly the west margin, toward the
center of the valley, and theouth toward Owens Lake.

Throughout the basin, faults impede horizontal groundwaterdtwass the strike of the fault

For example, the Owens Valley Fault, which trends reotlith along the valley axis in the
OwensValley and Owens Lakémpedes westast flow in the southemnd centrapars of the

basin. Faults also create relatively isolatgdrologiccompartments in the basin, with recharge
and dischargeccurringfrom localized sources only, such as streams and springs or wells,
respectivelyFigure 1.31). Areas bounded byarallelfaultslike the Owens Valley and Owens
River faults south of Lone Pine at the Owens Laleanexample of such compartments.

Faulting in areas with surface and subsurface volcanic flows have created highly tigesmiss
preferential flowpaths typically along the axis of the fault and are the sites of springs and seeps
through out the basin.

Rohde et al. (2018) recommedefining vegetation aSDEs if the groundwater is within 30 feet
of theground surface. This eeper than most roots, but accountgiftierences between the
location of monitoring wells and GDEsgncertainty in groundwater modeling (if used), and
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uncertainty in the rooting deptWe therefore focus on shallow groundwatehere presenin

our asessment of groundwateerthe basinTrends in groundwater are explored in Appendix XX
Monitoring Plan and Data Gap Analysisd are only briefly described heW&e also explore the

extent of interconnected surface wdteeachmanagemenérea Becauseltis analysis of the

GSP does not include a groundwater model, we explore past trends in hydrology using the
identified monitoring wells in the four analysis areas. Where possible, we use shallow water wells
identified as monitoring wells in Appendix XMonitoring Plan and Data Gap Analysis

There are numerous seeps and sprmagpedn the OVGA Management Area (Figure LB
Seeps and springs are located along faultbat geologic contacisADWP gages springs with
significant flows in the Owens Vallgprimarily in the Adjudicated Area (Aaron Steinwand,
personal communication. Below we focus on flows in Fish Slough, which is almost entirely
spring fed Additional details on spring flows are availe in Appendix XX Monitoring Plan and
Data Gap Analysis

For the remainder of this reppshallow groundwater refers to groundwater accéssip roots
(< 15 below the ground surfafiegqd). Changes in groundwater through tiare investigatechi
Appendix XX Monitoring Plan and Data Gap Apsiks
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1.3.1 Owens Valley

The Owens Valleynanagement areantainsnumerous tributaries and seeps and springthat
the valley floorare typically associated with faults (Danskin 19®cause there are few wells
within the potential GDErea, monitoring wells in the Adjudicated Areae used in placds
evaluate log term trends in groundwater leveds discussed in the Monitoring Plan and Data
Gap Analysis Technical Appendighallow wells located in the Adjudicated Arieahe Owens
Valley Management Unibtave depths to water thate generally 20 ft below grouml surface
(bg9. Within a given yeargroundvater depths are typically shallower in the winter and spring
and deeper in summer and f&llver longer timescales, groundwadepths decline during
droughts but recover during wetter yednsgeneral groundwater is closer to the ground surface
in the center of the basin than at the edgay the alluvial fanehere depth exceed30feetbgs
duringthe 20122016 drought but recovered after 2017.

The Owens River is connected to groundwatgaceswithin the Adjudicated AregDanskin,
1998) Outside of the Adjudicated Arelagwever the extent ofnterconnected surface wateéss
unknownin the Owens Valleynanagemendrea It is, howeverlikely thatflowing
interconnected surface watsrrelatively rare outside of thedjudicatedAreabecause
groundwatedepthsgenerallyincrease towarthe mountainsdue to the steep, upsloping
topographyand the tributaries are known losing reaches and not groundwater discharge zones
(Aaron Steinwandpersonal communicationBecauseshallow groundwater measurements are
sparse, we rely olocal expertise¢o assess the extent of interconnected surface waiater
tributaries Giventhat vegetation tends to occur in narrow bands along the tribytsuiéisiently
shallow groundwater to maintain a connection with surface water is unlilagl
interconnected water does occur where groundwater emerges at springs (Danskin 1989).

1.3.2 Owens Lake

As discussed in the Monitoring Plan and Data Gap Analysibriieal Appendix,tie Owens
Lakemanagement areacludesfive confined aquifer layemwith aquifer numbesincreasng

with deepeistratigraphic positias In general, theinits grade frontoarser, permeable materials
in the delta area north @wens Lakdo clays near the center of the lakADWP and MWH

2011) Monitoring well datafor the Owens Lake Management Area presented in the Monitoring
Plan and Data Gap Analysis Technical Apperstigwgenerally stable shallogroundwater
elevationswith short term fluctuationsorresponding to water year tyffégure 1.32).
Groundwater levelg Aquifer Unit 1arewithin the maximum rooting depth of many GDEs
(~10ft). The location of wells ifrigure 1.32 are shown on Figure 112
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Owens Lake Shallow Monitoring Wells
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Figure 1.3-2. Changes in depth to shallow groundwater in Owens Lake monitoring wells. Red
shading indicates dry years and blue indicates wet years.

Owens Lake is currently managed to limit air pollution from dust. This management includes
ongoing and planned restoration to improve plant and bird habitat including grounrdwater
dependent plants. Dust management primarily involves diverting surfacefrwatehe Los

Angeles Aqueduct to the lake surface (LADWP 2010, National Academy of Sciences 2020). As
part of the ongoing Owens Lake Groundwater Development Program, LADWP is investigating
the impacts of deep groundwater extraction from beneath Owendd akpplement dust control
water demand. To date, groundwater levels have remained relatively stable and shallow
groundwater salinity has not increased (LADWP 2010, LADWP 2021, LADWP and MWH 2011,
National Academy of Sciences 2020).

TheLower Owens Riveis located within the Adjudicated Area prior to entering the ke is
generallya gaining reachSeeps and spring have been mamdedg the margin of the lake bed

and south of Olancha along tivestern margin of th@wens Lakenanagement ard&igurel.3

1). GDEs likely derive their water from the confined aquifers where faulting or stratigraphy allow
upward groundwater flow and discharge at seeps or springs.

133 Tri-Valley

The TriValley management aradiffers from the Owens Valley and Owens Lakanagment
areadn that none of its water is derived from the Sierra Nevada. Water in théalley area
originatesrom therelatively lowlying Volcanic Tablelands consisting of tBeshop Tuff
pyroclastic flowto thewest and thélesozoic granites and seaéntary rocks of the White
Mountains to the eadtarge alluvial fans extend from the White Mountains into theVaiiey
area overlying and to the west of these fans isBighop Tuff Both the Volcanic Tablelands and

February 2021 Stillwater Sciences
11



Technical Appendix Owens ValleYGDE Assessment

the White Mountains are in the rashadow of the Sierra and consequently received significantly
less precipitationSmall tributaries drain out of the White Mountaing the water infiltrates into
the groundwater systens used for irrigationgr evapoates and there Igtle surface water
connection with other parts of the basitept for an ephesral wash that flows only after

extreme precipitation evenfBhe White Mountain fault extends along the base of the White
Mountains on theast side of th&ri-Valleys.

Depth to water in monitoring wells in the IValley area are typically greater than 85 feet below

the ground surfagend the presence of shallow groundwategilable for GDEs$s not known or
monitored(Figure 1.33). As shown in the Mondring Plan and Data Gap Analysis Technical
Appendix monitoring wells in the TrValley Management Area have been consistently
declining.Because the groundwater is deep relative to the rooting depth of plants, the connection
between the groundwater dediand GDEs is unknowithe presence of potential GBI the
management unit suggest that shallow groundwater may occur in dlaedmkage between

GDE health and groundwater decline in theValley Management Unit is explored in Section

4.2

Seepsand spring have been mapped in the northwest and southeast portionsroiiikey
management ardg&igure 1.31).

1.34 Fish Slough

The Fish Slough spring complex lies in Fish Slough Valley, north of Bishop and southeast of the
Bishop Tuff Volcanic Tablelands, and consists of multiple spring systems, from small seeps to
fourth-order springs (discharge of 380 L to 1700 L per minigegause there iso upstream

surface flonexcept infrequent egmeral runoff nearly all the flow in Fish Slough is derived

from groundwaterSeveral major springs are located along the Fish Slough fault zone, a series of
north-south trending normal faultslsing surface topography, faulting, and inferred subsurface
geology, Hollett et al(1997]) identified the TriValley area as one of the potential water sources

for Fish Slough, which wasupportedy geochemical analysis by Zdon et al. (2019).

Fish Sloughs spring fed and has interconnected surface water throughout its. ISngtce flow
originates from springs thdtain into a perennial stream that flows south through Fish Slough to
the Owens River. The combined discharge of the Fish Slgiging complex is measured at
surface flow gag&W3216,0n Fish Slough about two miles north of its confluence with the
Owens RiverMean annual flow at SB216has declined over the entire period of rectnain
over500 acrefeet per month in the late @9s toless thar250 acrefeet per month i2011
(Figurel.3-3). From 1910 to 1965, mean annual discharge at SW3303, less than one mile
upstream along Fish Slougldeclined fran approximatelb50 acrefeet per month td50 acre

feet per monthMean annuatlischarge at SW320@nother mile upstreandeclined fronb5

acrefeet per month in 1990 @0 acrefeet per month in 200Dischargeat SW320%tabilized
between 2001 and 20Hn0d increased tover 80 acrdeet per month b016.Mean annual
discharge at SW3217 in the northwestern (upstream) end of Fish Slough declined from 270 to
less than 240 acifeet per month between 1990 and 2000. Discharge at SV¢Bbséquently
increased and stabilized approximately 270 acifieet per moth between 2014 and 20IMean
annual @gscharge at SW3208 the northeasterfupstreampendof Fish Sough has declined from

90 acrefeet per montfin 1990 toless than 1@crefeet per montfin 2017 a decrease @most

90 percentThe origins of this dcreasedurfaceflow in Fish Sloughare exploredn more detalil
elsewhere in this GSP.
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Fish Slough Stream Gages
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Figure 1.3-3. Mean annual surface water flows (acre -feet per month) for gages in Fish Slough.
Red shading indicates dry years and blue indicates wet years.

Groundwvater levels in the Fish Slough monitoring wdilave also declingdee theMonitoring
Plan and Data Gap Analysis Technical Appendi&ll FS2has steadily declined with time and
has dropped about 1 ft 2000 2017 (with annual variability 0.5/ 1 ft).
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Fish Slough Shallow Monitoring Wells

Depth to groundwater (ft bgs)

Figure 1.3-4. Changes in depth to groundwater in shallow Fish Slough monitoring wells . Red
shading indicate s dry years and blue indicate s wet years.

1.35 Hydrology summary

The OVGA Assessment Area is extensive and shallow wells outside of the AdjudicatedéArea
uncommon. Neverthelesse can make some generalizations about groundwater and
interconnected surface watérterconnected surface waters areljkabsent in the Owens Valley
management are&roundwater flow model&.g., Danskir1998)andlimited groundwater data
outside the Adjudicated Area suggtsit the tributaries are nimtterconnected with groundwater
(except maybat theirextremedownstream ends, suggesting that they are unlikely to be
connected upstream where the groundwater is typically deeper. The connection between
groundwater and flowing surface water in the Owens loakkragement ardas not been
assessed. Surface water rek=ato the lake are highly managed,dmrhegroundwater wells
suggest the lake, at leaist connected to shallow groundwat€here is no evidence of
interconnected surface water in the-Velley management arefnterconnected surface water is
presenin the Fish Slougmanagement arend surface water flows have been declining for
some time.

Groundwater levels in the Owens Vallegnagement aregenerally rise and fall depending on
recharge, with declining groundwater often occurring during drowagittsising groundwater
occurring during wetter years. There is no evidence that groundwater is systematicallylfatling
shallow wells are relatively sparse and further investigation might be warranted if GDEi$ealth
declining Similarly, groundwatelevels have beesteadyin the Owens Lakenanagement area
with shorttermchanges due to wet and dry years, but no discernable trend in groundwater
elevationchangesGroundwater levels have been steadily declimmthe TriValley
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management aregkinally, groundwater elevation has been steadily dropping in the Fish Slough
management areBecause surface flow in Fish Slough is almost entirely derived from
groundwater, the declining groundwater elevations are linked to the observed decline in surface
flows. The trends imterconnected surface water and groundwater in thenianagement area

are summarized in Table 113

Table 1.3-1. Summary of groundwater and interconnected surface water in the OVGA
Assessment Area.

Management area Shallow groundwater change Interconnected surface water change

Owens Valley Stable within baseline range Not present

Owens Lake Stable within baseline range Managed flowslake connects with
shallow aquifer

Tri-Valley Unknown, groundwater declining | No interconnected surface water prest

Fish Slough Declining Declining

2 GDE IDENTIFICATION

In this section, we detail the information sources used, new information gathered, and methods
applied to make determinations and to describe the conditions of GDEs identifieiviG@#e
Assessmenfirea Methodsestablished birRohdeet al. (2018) as wedls the text of SGMA itself
were useds primary guides.

2.1 Vegetation Communit ies

Potential GDE units in theéDwensgroundwatebasinwere identifiedusing the California
Depart ment of Wa'tiedicatoRe graundwates dependerD avdsystems
(iIGDE) databaseThe databasevhichis published online and referred to as the Natural
Communities Commonly Associated with Groundwalaaset DWR 202®), includes

vegetation and wetland natural communitiEsesedatawerereviewed andugmented with
addtional vegetatiormapping datasets producearevisedmap of GDE; additionalinformation
on vegetatiorommunty compositionaerial imagerygdepth to groundwatdrom local wells
(where available)plant andspecies distributions in the area, plant species rooting depths, and
local observationgrom Inyo CountyWater DepartmeriCWD 2020 were also reviewetb
support this determination

211 Data sources

This section includes brief descriptions of tlegetationrcommunitydata and other information
sources used tidentify and aggregate potenti@DEs intofinal GDE units

The iGDE databas®©WWR 202®) was reviewed in a geographic information system (GIS) and
used to generate a preliminary map to serve asrtmany basis for initial identification of

potential GDEs. This dataset is a combination of the best available data obtained from publicly
available sourceand useshe following sources to identify potential GDEs in the Owens
groundwater basin

1 Vegetation Classification and Mapping ProgrdhegCAMP), California Department of
Fish and Wildlife
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o Central Mojave/egetation Databag&nited States Geologic SurvflySGS]2002

o FishSlough(California Department of Fish and Wildlife [CDFW] 2014

o0 Manzanar National HistoriSite (United States National Park Service 2012

1 Classification and Assessment with Landsat of Visible Ecological Groupliads€g 1
United State®epartment of Agriculture Forest ServicgUSDA 2014

9 Fire and Resource Assessmenbgram (FRAP) California Department of Forestry and

Fire Protectior{CalFire2015)

1 National Wetlands Inventon/Version 2.0(NWI v2.0), U.S. Fish and Wildlife Service

(USFWS 2018)

1 National Hydrography Dataset (NHD)Springsand seepdJSGS(USGS 2016)

In addition to thesources identified by the iGDE database listed abbesfital GDE map
includesvegetation data from the following sources:

1 Vegetation Classification and Mapping Program (VegCAMP), California Department of

Fish and Wildlife

0 VegetationMapping and Classification of the Jawbone Canyon Region and Owens
Valley (Menke et al. 2020)

1 Delineation of Waters of the United States for the Owens Lake Rlagas and Stokes
and Great Basin Unifiedir Pollution Control DistricfGBUAPCD] 1996)

The extent othe integratediata sourceis shown in Table 2:1 andFigure 2.11.

Table 2.1-1. Vegetation sources for Owens Valley GDE management areas

Mapped area (acres)

Data source Fish Owens Owens Tri-Valley Total
Slough Lake Valley
Vegetation
CalVeg 446 8,722 109,527 71,637 190332
FRAP - 11,446 377 11822
VegCAMPI Fish Slough 2,497 - 153 177 2,827
VegCAMPi Mojave - 21,277 1 - 21279
VegCAMP1 Jawbone Canyon Regig i 128,850 74.113 i 202963
and Owens Valley
Wetland
GBUAPCDi Waters of the U.S. - 160 1 - 161
NHD - 3 7 4 14
NWI - 32 608 20 661
Total® 2,943 170,491 184,788 71,839 430,061
! Totals may not appear to sweractly due to rounding error
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2.1.2 Procedure

Rohde et al. (2018) outline steps fmfining andmappingGDES and these were used as a

guideline for this process. decision treavas appliedo determine when species or biological

communities were considered groundwater dependent based on definitions found in SGMA and

Rohdeet al. (2018). This decision tree, created to systematically and consistently address the

range of conditions encountetds summarized belgw wher e t he term o6unité re
with consistent vegetation and hydrology

The wit is a GDE ifgroundwater idikely:
1. An important hydrologic input to the unit during some time of the year, AND
2. Important to survival and/oratural history of inhabiting species, AND
3. Associated with:
a. Aregional aquifer used as a regionally important source of ground@gter
b. A perchedmnoundedunconfined aquifer

The wit is not a GDE if its hydrologic regime is primarily controlled by:

1. Surface discharge or drainage from an upslope humade structure(s), such as irrigation
canal, irrigated fields, reservoir, cattle pond, water treatment pond/facility.

2. Precipitation inputs directly to the unit surface. This excludes vernal pools from bei
GDEs where units are hydrologically supplied by direct precipitation and very local
shallow subsurface flows from the immediately surrounding area

Rohde et al. (2018) recommetithtmaps of likely GDEs be compared with local groundwater
elevationgo determine whre groundwater is within the rooting depttpotential GDEsGiven
uncertainties in extrapolating wefleasurements to GDEs and differences in surface elevation of
wells and GDEsRohde et al. (2018) recommeasisigning GDE status to vegébat
communities within 30 feet of the ground surface, or wi@srconnected surface waters are
observed. This is not possible in Y GA basin where groundwater datarerelatively sparse
outside of the adjudicated area. Insteaelfollow Rohde et al(2018) andely ona combination
of local expertise of ICWD aniiterature on groundwatefependencef plant communitiegn the
Owens Valleyas described abové&he extensive history of studies of GDESs in the valley to
manage LADWPOGs ¢gr badpreviouslestablishedithgpicalDdWw ranges for
plant communitieshatareunavailable elsewhere.

The alditional vegetation community mapping data sources identifi€#ction2.1.1were
combined in GIS to create a groundwater bagohe vegetation mapConsistent with
Klausmeyer et al. (2018), the most recent and highest resolution magsmyioritizedover
earlier and coarser scalatasetsThe datasets were prioritized in the feliag order,with the
highest priority data sources listed firgegCAMP (CDFW 2014 Menke et al. 2020, USGS
2002), CalVeg Delineation of Waters of the United States for the Owens Lake Rlayas and
Stokes andsBUAPCD 1996) andFRAP.

Finally, additional wetlandnappingwas incorporated where vegetation dagaegoarse and did
not accurately capture wetland featurBHsese additional viland data sources weirecorporated
unilaterally across the selected vegetation data source andhese to repesenthe best
availabledata for the extent of each vegetation data so@ak/eg and FRAP were
supplemented witthe iGDE wetland mapping (DWR 20@0which is derived fronthe National
Wetlands InventoryUSFWS 2018andNational Hydrography Datas@tiSGS 2016)The

February 2021 Stillwater Sciences
18



Technical Appendix Owens Valley GDE Assessment

VegCAMP Mojave dataset was supplemented usingX@kneation of Waters of the United
States for the Owens Lake PlayaeJawbone Canyon Regi@mdOwens ValleyandFish
SloughVegCAMP datasets weraappedo a scale that did not requsepplemental wetland
data.

2.1.3 Refine potential GDE map

To inform the assessment of GDE condition and potential effects (Segtmagl), the basin

wide vegetatiorand wetlandnapwasreviewed ancgachcommunity wasssigned a groundwater
dependenceategory (i.e., unlikely, likely, certainyhis determination wasased orspecies
composition and the groundwatiEpendency of dominant species, whether they were considered
groundwater dependeeitherby the iGDE database (DWR 20d8®r by Mathie et kin their
review of phreatophytic vegetation in the Great Basin Ecoregion (Mathie et al. 2011), and
wetland indicator status (Lichvat al.2016).AlthoughKlausmeyer et al. (2018) incluglspecies
with upland facultativevetland indicator status (Liclvet al.2016)in their list of groundwater
dependent mapping unjtsased on feedback from ICWD atit positionof theseupland
facultative speciesn the landscape (i.e., at the top of alluvial fans on the fringe of the,basin
these vegetation typesveclassified asinlikely to be groundwater dependeRlant
communitiexlassifiedas certai GDEswould generallybe expected thave greater water
requirements thmcommunitiesclassifiedas likely GDEsSection 3.1discusseshe vegetation
communitieghat were identified as certain ldtely to depend on groundwater.

In addition to thespeciesdhased groundwater dependency determinatiscussed above, a
preliminarymapwith these determinations wesviewedby ICWD to help determine which
vegetatiorcommunities includetly the iGDE database (DWR 2020are likely to be GDEs in

the Owens Valleyased on the type of vegetatid@WD has been assessing the groundwater
dependencef plantspecies, primarilghose foundvithin the adjudicated area of tkiavens

Valley, since the 1980dr{yo CountyCity of Los Angeles Technical Grod®90. ThelCWD
analysis focused on species composition (e.g., whether units contained phreatophytes) rather than
the likelihood of groundwater connectid@WD has extensive da linking groundwater depth

and species occurrence (e.g., Manning 1887Ayell asneasurements of evapotranspiration (ET)
using measurements of stomatal conductance (Steinwand et al. 2001) and eddy covariance
(Steinwand et al. 2006). These ET measuresnesmt be compared with measurements of local
rainfall to determine the portion of the plants water needsuppliedy groundwater

(Steinwand et al. 2006)\s a result)CWD has a strong local understanding of what plant species
andvegetation communitgeare likely to be GDEs and those that are likely not connected to
groundwaterlCWD6 assessment and revisionserecompleted usinghe iGDE databaseavhich
identifies possiblegroundwater dpendencareashased orCalveg FRAP, and the Mojave and

Fish Slough VegCAMRegetatiommapsourcesThe Jawbone CanydrRegionand Owens Valley
map(Menke et al. 2020)as obtained after the ICWD revieemdpredominantlyreplacedmRAP.

| C WDréveew of the FRAP data was used to inform the GDierd@nation ofthe Jawbone
Canyon and Owens Valley mbdased on species composition and landscape podititthe size

and location of the mapped polygons differed between the two map s®ltbhesghmodels
suggest that tributaries to the Owens Valley disconnected from groundwater, potential GDEs
along theributaries were not removed due to uncertainty about their groundwater connection at
their downstream ends and sparse groundwater data upstream.

Figure2.1-2 shows theGDEsdatabas@nd the assessment by ICWMDBWD removed 63.9% of
thevegetatioriGDEs originally identified byDWR (202Q (Table 2.12); 1 C WDahaysis did

not address wettal data from the iGDE databage the northern half of the OVGA Assessment
Area, pproximately89% of the iGDESsdentified using CalVeg as a map souwsre removed
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by ICWD. Nearly all(96% [~31,000 acresff the CalVedgGDEs remowedwereAlkaline Mixed
Scrub(Figure 2.12) which areprimarily located on alluvial fansordering the White/Inyo
mountaingFigure 2.11). ICWD removed0% ofiGDEs mapped usingRAP as a data sourge
these were predominantitkali Desert Scrul{4,800 acres)which has a simélr composition to
the CalVeg Alkaline Mixed Scrutype Together, these twiGDES represent 90% of the
vegetation removed by ICWD. The remainiregetation removed from the GDE map were
approximately 34% of the lodine Buslush Seepweed map unii€)0% ofthe Alluvial Fan
Scruh and 100% of the MidElevation Wash System vegetation unit (Figure3.IThe ICWD
analysiswvas used wherevéhe final assessment was basedailvVeg FRAP, or VegCAMP
(Mojave Veg@\MP or Fish Sloub).

February 2021 Stillwater Sciences
20



Technical Appendix OwensValley GDE Assessment

Owens Valley GSP
ICWD Assessment of iGDEs
DATA SOURCES

GWB, Adjudicated area: DWR
Roads, cities, rivers, waterbodies, states: ESRI 2016

MAP PROJECTION
NAD_1983_UTM_Zone_10N
Transverse_Mercator

LEGEND

[C] owens valley Groundwater Basin
7 Adjudicated Area

~ Maijor rivers

ICWD Assessment of iGDEs

B Kept

B Removed

Stillwater Sciences

SCALE & NORTH ARROW

0 25 5 10

N TR Miles
0 5 10 20

Kilometers "
1:560,000 1in =9 miles

MAP LOCATION

S Benton left
June Lake frame
Figure 2.1-2. Revised iGDE mapncluding vegetation polygons kept and removed by ICWD.
February 2021 Stillwater Sciences

21



Technical Appendix Owens Valley GDE Assessment

Table 2.1-2. Changes to the iGDE map based on ICWDecommendations.

Initial area After Area %
Source ICWD removed 0
(acres) removed
(acres) (acres)

VegCamp(Fish Slough and Mojave 9,917 6,959 2,958 29.8
CalVeg 35,718 4,033 31,685 88.7
FRAP 16,165 11,317 4,848 30.0
Total 61,800 22,308 39,491 63.9
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Mid Elevation Wash System

Sarcobatus vermiculatus—Atriplex confertifolia Removed by ICWD

H Kept by ICWD
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Figure 2.1-3. ICWD changes by vegetation typefor the ten most extensive vegetation types in
the iGDE database (DWR 2020) This database does not include Great Basin
Wetlands mapping or the Jawbone Canyon Region and Owens Valley vegetation
maps, which were obtained after | CWD06s assessm

2.2 Special-status Species

As part of the ecological inventargpecialstatusspeciessensitive specieandecological
community typeshat are potentially associated with GDEs in the OVGA Assessment Area were
identified. For the purposes of this memorandum, spestatius species are defined as those:

1 listed, proposed, or under reviewaslangered or threatened under the federal Endangered
Species Act (ESA) or the California Endangered Species Act (CESA);
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9 designated by CDFW as a Species of Special Concern;

9 designated by CDFW as Fully Protected under the California Fish and Game Code
(Sections 3511, 4700, 5050, and 5515);

1 designatedasor est Service Sensitive according
Species Management Guidelines listed per USFS Memorag@di(USFS 2011)

9 designated as Bureau of Land Management (BLM) sensitive;
designated as rare under the California Native Plant Protection Act (CNPPA); and/or

T included on CDSp&vidld/asautarsPtants, Bryoghytes, and Lichens List
(CDFW 202@) with a California Rare Plant Rank (CRPR) of 1, 2, 3, or 4.

=

In addition sensitive natural communities are definedeggetation communities identified as
critically imperiled (S1), imperiled (S2), or vulneral{&3) on the most recent California
Sensitive Natural Communities List (CDFW 2@20

2.2.1 Data Sources

Stillwaterecologists queried existing databases on regional and local occurrences and spatial
distributions of speciadtatus speciesithin the OVGA Assessment AreSpatial database
gueries included potential GDEs plus a-thibe buffer.Databases accessed include

9 California Natural Diversity Databas€NDDB) (CDFW 2019)

i California Native Plant Society (IPS Manual of California Vegetatio(2019),
i eBird (2020)and
1

the Nature Conservancy (TNC) freshwater speciesthistsnvere generated from the
California Freshwater Species Databas@&RSD) (TNC 201%).

2.2.2 Procedure

Stillwater reviewed the database query results and identified species and community types with
the potential to occur within or be associated with the vegetation and aquatic communities in or
immediately adjacent to the potential GDEs. Stillwater ecologists then consolidated a list of these
specialstatusspecies andensitivecommunity types, along with summaries of habitat

preferences, potential groundwater dependencesegrudts ofany known ocurrencesWildlife

species were evaluated for potential groundwater dependencealatnginations frorthe

Critical Species LookboofRohde et al. 2019)r by evaluatindknownhabitat preferences, life
histories, and diets. Species GBiSociations werassigned one of three categories:

9 Directd species directly dependent on groundwater for some or all water needs (e.qg.,
cottonwood with roots in groundwat&ywens pupfistin a springfed poo).

1 Indirec species dependent upon other species that relyamgdwater for some or all
water needs (e.g., riparian birds).

1 No known reliance on groundwater

223 Refine potential use of GDE habitat

Database query results for local and regional occurrences were combined with known habitat
requirements of identified spatstatus species to develop a list of groundwater dependent
specialstatus species that satisfy the following critefld:documented occurrence within the

February 2021 Stillwater Sciences
23

t

o

t



Technical Appendix Owens Valley GDE Assessment

management arear (2) known to occur in th regionand suitable habitds$ present in the GDE
unit.

The speciabtatus speciesvaluation fothe OVGA Assessment Area included a large spatial
area with diverse habitat types angmerousspeciesData limitations during the scoping effort
included: spatial data that were old or included rspecific locations for species sightings,
limited information on habitat quality in the mapped GDESs, and lack of data on the species
reliance of groundwater solely within the mapped GDE units or other watesbodieded in the
adjacent adjudicated ared® address these data limitationsesiatstatus speciasionitoring is
recommendeddescribedn Section 6 GDE Monitoring.

3 GDECONDITION

This sectiorcharacterizethe OwensLake, Owens Viiey, Tri-Valley, and Fish Slough
managemendreasased on ithydrologic and ecological conditisrandassign a relative

ecological value to the unit by evaluating its ecological assets and their vulnerability to changes
in groundwateriRohdeet al. 2018).

3.1 Ecological Condition s

GDEs includederrestrial and aquatic habitat and other open water aquatic hébihts3.1-1).
Thelinkage between groundwater and surface water is not known for much@Y®GA
Assessmenfirea(e.g, for many of the tributarieflowing over alluvial fans into the Owens
Valley). We concentratedur interconnected surface waiakestigation orfish Slough and parts
of Owens LakeOther tributaries were not included dieetheir position on the landscape and the
depth of groundwater wells wheethe tributaries enter the Adjudicated Angds possible that
interconnected surface waters may occur in thé/aliey area and the fringes of Adjudicated
Area,but data to support this analysis was not availabiiit should be investigated duritige
5-year updateéWaterbodies like springs and sloughs that are directly fed by groundwater are
considered a component of GDEs thatdd@ed more broadly by vegetati@ommunity
classification

Table 3.1-1. Extent of GDEs by management area.

Owens Owens . Fish
Management area Valley Lake Tri -Valley Slough Total
Total Area (acres) 184,788 170,491 71,839 2,943 430,061
GDE extent (acres) 6,115 46,129 1,033 2,191 55,468
Percent ofirea
composed 0GDEs (%) 3.3 27.1 14 74.4 12.9

The GDE determinatiofcertain, likely, unlikely) is shown in Figure 311and the final GDE
mapby management aréa shown in Figure 3:2.
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Figure 3.1-1. Final GDE determination based on the methods outlined in Section 2.2.
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Figure 3.1-2. Potential GDEsidentified by management area.
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