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Presentation Outline

* Workshop Objectives
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* Technical Analyses and Sustainability Indicators
* Plan Area Section of the GSP

* Basin Setting Section of the GSP

* Hydrogeologic Conceptual Model (HCM)
* Groundwater Conditions

* Next Steps



TACWorkshop Objectives

* Provide an update on technical work to date using
draft work products

* Allow TAC members to consider how the technical
work informs the GSP

* Provide an opportunity for the TAC and stakeholders to
suggest data or other considerations to incorporate
into the analysis

* Provide information that the TAC/GSA members can
discuss and share with community stakeholders



Turlock Subbasin GSP
Process and Timeline

2018 2019 2020 2021 2022
Jan Feb Mar Apr May Jun Jul Aug|Sep Oct Nov Dec|Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec|Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec|Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec| Jan

Data Compilation Final DMS to DWR

Local Groundwater Model

Plan Area / Administrat ve

Hydrogeologic (onceptual Model / Groundwater Conditions

Water Budgets

Sustainable Management Criteria

Management Actions and Projects to Achieve Sustainability Criteria

Monitoring Networks

Plan Implementation and GSP Document

Review and Adoption

Project Administration / Outreach / Coordination

We are here




- Data Compilation [/ Data G S P O Ve rVI eW

Management System

Institutional Setting -

Water Supply / Plan Area TO d ayls

_ Hydrogeologic Conceptual " WO r ks h e p
Tec h Nica I ~ Model /Groundwater

Components

_ bl I
Policy Components [amtairsiiAeai .
Management Scenarios
Projected Water Budget
Management / Plan ‘ Monitoring Networks
CO m po nents Plan Development




Sustainability Indicators

Chronic Lowering of Water Levels
Reduction of Groundwater Storage
Degradation of Water Quality

Land subsidence affecting land use
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LS.

Depletion of Interconnected Surface Water affecting beneficial use

14
If a sustainability indicator is determined to be significant
and unreasonable, then it is an Undesirable Result
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Sustainability Indicator Analysis

Rate of groundwater elevation decline based on historical trends, water year
type, and projected water use in the basin

Sustainable yield, calculated based on historical trends, water year type, and
projected water use in the basin

Number of supply wells, volume of water, or location of an isocontour
exceeding constituents of concern, considering state and federal standards

Rate and extent of subsidence that interferes with surface land use supported
by identification of land/property interests affected or likely to be affected.

Depletion that has adverse impacts on beneficial use of surface water
supported by the location, quantity, and timing of depletions; assumes use of
a numerical model or equally effective method or tool.
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Considerations for Turlock Subbasin

Consider beneficial uses of wells; problems during the recent
drought? Historic low levels?

Develop operational range of storage, with an emergency supply

Title 22, basin plan objectives, GAMA, GeoTracker, CV-Salts/ILP;
also consider naturally-occurring constituents

Subsidence does not currently interfere with land uses; evaluate
texture data for future susceptibility

Interconnected Surface Water and Groundwater Dependent
Ecosystems (GDEs) —-model gaining and losing reaches on rivers;
support with other analyses (e.g., temperature data)



Metrics and Minimum Thresholds
to Define Undesirable Results

Minimum water level at representative monitoring points

Volume of supply in storage; water levels as a proxy

Poor water quality spatially or at depth? Possible water levels
as a proxy?
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Land subsidence — water levels as a proxy

GDEs downstream? Possible water levels as a proxy?

Highlights the need for a robust water level monitoring network



Plan Area
GSP Requirements

What are the Institutional and Water Supply Conditions?
* Agencies and Jurisdictional Boundaries

* Existing Land Use

* Water Sources and Use

* Water Resources Monitoring

* Water Resources Management Programs
 Land Use Planning Elements




Agencies and Jurisdictional Boundaries

[
* Subbasin 544 mi?
* WTSGSA 327 mi?
(60% of Plan Area)

* ETSGSA 217 mi?
(40% Plan Area)




Agencies and Jurisdictional Boundaries

Legend
Rivers

District Area
Stevinson WO

[ Turiock ID
Eastside WD
Merced ID

M Ballico-Cortez WD

Non-District Area

A Foothllis

2 Merced River

San Joaquin River
Tuolumne River

{.J City Boundary

Scale in Miles

¢ 3 County Boundary
_

* g Municipalities
and Urban
Communities

* 5 Irrigation and
Water Districts

* 106,091 acres
(30%) Non-District
Areas In eastern
subbasin and
along river
boundaries




Existing Land Use 2014

* 235,676 acres
Irrigated Agriculture
(68% basin)

* 17,463 acres Urban
(5% basin)

* 95,048 acres Non-
irrigated Agriculture
and Undeveloped
(27% basin) (includes

Govn 5 e surface water, i.e.,

Turlock Lake)

“y  Source: Merced and Stanislaus County Land Use Datasets
ey, e
D



Surface Water Supply and Infrastructure
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Density of Production Wells

* Number of
i Production Wells
mAP g  Her square mile

Scake n Miss

./ 3
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* Includes
agricultural,
domestic,
municipal,
commercial, and
industrial wells

\

% * DWR lists 6,916
wells in the 2018
Basin Prioritization
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Den5|ty of Public Water Supply WEIE

L

* Number of Public
Water Supply Wells
per square mile

H

ooooooooo

B ES JuNs NN NaNRRRRT 0 ARBSURREEE - | argest density
anuBEmEERS - ~auEGa==dPiEEdE  AEa RS associated with
municipalities

i p————— PO

---------

oooooooo

—————
----------------

! 3 ————4
e | - e e S 1
Sl L& E= S > ey ! | ‘
! - a Py : . . e S 4 90
11 t1"T"1T"T"1" | Keyes =t l l o - g "

) . - : : ! ! | | - W v me GER W !

| WEENEERRRLZASEE o SR AR 1 @8 ° Small communit

x gt bt —t— - | I LAR bt
— . ] | | - E | § . | = | 1 | ! | | | i : ‘ \

-

SomEER SABARNEENE scrvices districts
N R P asEECECEEEP  EEENEEE ® - DWR lists 175 PWS

- > - :
llllllllllllll

""""""""
| ey s s i — e ——

R A T el L T EEE wells in the 2018
i ERNSENNEEA AL SRR AR RRRRE T AN SmE Dasin Prioritization

Lot Lt e g p—p—t T |

+- [ City Boundary (0 O 1 7 " N Y O N L S S S 1
.‘I GSA ---------- ! T___L ‘ “
{ O East Turlock GSA Source DWR Well Completlon Report Map Appllcatlon 1

| 3 West Turlock GSA [+ S e e
) I " '_
> mvem———yrly J | N . — & | TS - . | I | i

: | 5 : i




Density of Domestic Wells

T | GSA

] East Turlock GSA
3 West Turlock GSA

* Number of
domestic wells per
square mile

* Largest density in
the western
subbasin; smaller
number of wells in
the east

* Did wells go dry
during the recent
drought? If so,
where?

Domestic Well Count |




Water Hauling Locations in Merced County

Modesto

Information pending from
Stanislaus County

Indication of domestic
wells that went dry
during the drought

Sustainability analysis
considers impacts to
beneficial uses of wells

Constraints on basin
operation if pumps are
shallow

Possible GSP

strategies for assisting
domestic supply?




Plan Area —Water Resources Programs

* Enhanced groundwater recharge
* Water Conservation
* Monitoring Networks

* Planning documents
* Urban Water Management Plans
* Groundwater Management Plans
* Agricultural Water Management Plans

* Irrigated Lands Program — Groundwater
Assessment Report (GAR)

* Salt and Nutrient Management Plans — CV Salts




Land Use Planning

2030 MERCED COUNTY GENERAL PLAN

* Merced County General Plan —Water Element and
Groundwater Ordinance

* Stanislaus County Groundwater Ordinance and

Discretionary Well Permitting and Management Program —_—

* Other General Plans —Turlock, Ceres, Hughson
* How General Plans could affect GSP

* Do they increase water demands?
* Do they limit movement of supplies?

CERES GENERAL PLAN 2035

AR WM e



GSP Requirements for Basin Setting

- Hydrogeologic Conceptual Model (HCM)

- Groundwater Conditions
BASIN

- Water Budget Analysis SETTING

- Historical and Current periods

- Uses groundwater model GW

Conditions




Hydrogeologic Conceptual Model
GSP Requirements

What does the groundwater basin look like?

* Physical Setting gL T 1l ()
- Topography | |
* Geologic and structural setting
* Surface geology, soils
* Hydrology

* Groundwater Basin and Aquifers
* Basin geometry, lateral boundaries and bottom
* Principal aquifers and aquitards and properties
* Stratigraphic and structural changes



Unsaturated zone

Groundwater Conditions
GSP Requirements

What are the current and historical groundwater conditions?
* Hydrographs (changes in groundwater levels over time)

* Groundwater elevation contour maps

* Changes in groundwater in storage (between seasonal highs)
* Groundwater quality

* Land subsidence

* Groundwater Dependent Ecosystems (if applicable)



Annual Precipitation

Water Year Classification
Wet
Above MNormal

gelow Normal * NOAA Site 049073

Dry

Critcaly Dry (Jan 1990-July 2002)
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Average Annual Precipitation 1981-2010

MODESTO IRRI Station.

| \COEC Network @ MODESTO, CITY;Station. ; , ) s :
' WBAN Network - ‘ ‘
g
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NEW, EXCHEQUERT
Station,
CDEC Network

Data from PRISM, 30-
® East Turiock GSA _ — )
R .. year average

TURLOGK 2 tation. | &8 * Ranges from11to 16
VR inches per year

Precipitation data used
in C2VSim

Precipitation in the
Turlock Subbasin

. COOP. Network
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Ground Surface Elevation

* Elevations range from
about 530 feet msl in
the east to about 15
feet mslin the west.

* WTSGSA is relatively
flat

* ETSGSA is hilly and
dissected

1111111111



Topographic Profiles

* A-A: Ground surface
dips to the west,
ranging from +5oo0 ft
msl to less than 5o ft
msl.

* C-C: Relatively flat in
the west.

* D-D: Hilly and
dissected in the
east.




Plan Area Geologic Map

* Younger sediments in
west

* Older sediments in
east dip west into the
valley below younger
units

Unconfined

Acquifer LR % - - - - -

3 Turdock Groundwater Basin
Geologic Units
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Plan Area Soils and Restrictive Layers

e Soils used in C2VSim

* Restrictive layers limit
natural recharge in
portions of the eastern
subbasin

N\ Paralithic bedrock; Lithic bedrock ® C | ay- rl C h SOI |S | n We St

7/ Dunpan Area
UnifSolCl

limit infiltration and

m Clay

i i create perched

! | R o e conditions locally
|

Poorly graded Sand and Silt
: Poorly Graded Sand
0 - : Clayey Gravels
e el el ! Clayey, Silty Gravels
Scale in Miles

Silty Gravels
M Gravel and Sand

Source: SSURGO. 2003 e 3 Turlock Groundwater Basin




Conceptual Diagram - Land Subsidence

L.and Surface

* Declining water levels
Land decrease pore
| pressure
Coarse-grained ( { N 0 e Canleadto

material

(sand/gravel) ”_‘ N B ! “;- SU bSU I’fa ce

Subsidence

compaction
Compacted

material Phe@.)®:0 - fine-grained - e Ofthe :
(incl. silvclay) P U I T & e - . deformation in the
QI LIS = ol Central Valley is
extraction i 1
associated with the
Corcoran Clay

Fine-grained

Coarse-grained

material
(sand/gravel)




Corcoran Clay and Land Subsidence

* Paleo Lake Deposits - Regional Aquitard
* Much of the deformation is below the top of the clay (confined aquifer)
* Clay compaction is very slow and subsidence continues for a long time,

even after water levels rise

‘\‘
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Source: USGS




Susidence South of Turlock Subbasin

Subsidence
! Subsidence Contours (2003-2010) i Historical subsidence is

not a significant issue in
Turlock Subbasin, but
has occurred south of the
Turlock Subbasin

* Lowering of water levels
could resultin
compaction in western
Turlock Subbasin

L_ég%'?:gr‘-ockGroundwaterBasm s, : s e . Important to UnderStand
' the extent and thickness

; of the Corcoran Clay

10
.
e ™ e ]
Scale in Miles

Source; USGS, 2008-2010




Phreatophytes and Vegetation Mapping

* Vegetative mapping by The Nature
Conservancy (TNC) in partnership
with DWR

e Methods and Guidance on
Groundwater Resources Hub

. '.j,;j_"-- Phreatophytes mapped in the TID

groundwater model

* Maps require ground-truthing —for
example, vegetation along eastern
river areas are along historically
losing reaches of the river

PR G B The presence of vegetation does not
] Lakes o e KA N G necessarily indicate a GDE

DWR, TNC Vegetation
B DWR, TNC Wetlands
B rhreatophytes




F e e o aaus

USGS Texture Data
(~1,900 wells in basin)

USGS Corcoran
Clay Extent
(Burow et al., 2004)
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“., 53 wells (including two geophysical logs in City of Turlock)
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end of section,
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L/
.O
*,
*,
‘O

Esri. HERE. DelLoerme, Mapmylndis StreetMap contributors, and the GIS user community




North B_Bl . S i South

Tuolumme—F——7— —  — -
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| o ¥ 4! 1 T ' | &
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Mehrten Formation
-300 ?
4,00
» Corcoran Clay: evident in southern half of section, interfingers with coarse material near Merced River
* Mehrten: evident in northern section (shallow due to outcrop to east) DRAFT

500 * Wells: most screened in thick sands below Corcoran, high density at edge of Corcoran WORKING SECTIQN _



37 wells (including on geophysical log in Ceres)
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DRAFT WORKING SECTION

» Corcoran Clay: evident throughout section, undulates (appears more dramatic because of vertical exaggeration)
* Mehrten: not evident, likely at about -5oo ft msl
* Thick and extensive coarse deposits above Corcoran Clay
* Wells: most are shallow, screened above Corcoran Clay

Corcoran Clay




C2VSIM Model Layers

* Li1:Unconfined aquifer

* A2:Corcoran Clay

* L2:Primary shallow

bumping layer

* L3: Deeper pumping

ayer (bottom of layer
is the base of fresh
water)

* Lg4:Saline aquifer
(bottom of layer is the
base of continental
deposits)

Model Layers of C2VSim Model
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Primary shallow

300 | pumping layer i :
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B C2VSim Model
Layer A2

(Corcoran Clay)

Modified from
Page, 1973 for the
Central Valley
Hydrologic Model
—_— (CVHM)

Scale in Miles

20N

- ngend
W Model Layer A2 Bottom Elevation (ft-msl) E-CA-14 :
5 10 ft contour interval

Corcoran Clay Extent (Burow et al., 2004)

)

@ — Rivers
/.‘\6 !

-f\1 \ D Turlock Groundwater Basin




‘ e ® C2VSim Model

Layer L2

(Primary Shallow
Pumping Layer)

Model layer
designed to
Incorporate
pumping wells.

Deep wells in
ETSGSA

contour interval =5o ft




LXK e

0 (Deeper Pumping
Layer)

 Bottom of the
groundwater
basin (base of
fresh water)

Generally
agrees with
limited data

™ ; from Page,
=K ((\* 1973 (blue

Legend contours)

— Model Layer 3 Bottom Elevation (ft-msl)
== Altitude of the Base of Fresh Groundwater
—— Rivers

[ Turlock Groundwater Basin

contour interval =5o ft




(Saline Aquifer)

Base of model
Base of
continental
deposits

contour interval =100 ft




Model vs. Cross Sections —
What Did We Learn?

Consistency!

* Corcoran Clay is at similar elevations and extent

* Pumping wells on cross sections are within the pumping layers (for
the most part)

* Mehrten Aquifer is primarily within the Confined Pumping Layers

* Decisions on Principal Aquifers still being considered, but model
layers will be a useful guide



Model Revisions to be Considered

* Soil properties (in the east)

* Deep percolation of applied water (relate to soil properties)
* CropET

* Municipal pumping

* Other properties being considered

* Input such as precipitation and surface water deliveries do not
require revisions



Available Water Level Data

399 wells with data
during study period
(1990-2018)

Data Sources

DWR Water
Data Library

(includes
CASGEM)

TID
EWD
Municipalities

and Urban
Communities

Olam Farming




Groundwater Elevation Conto
et March 2017

—_——

Mies

Tuolumne River

* Range from 100 to -20 ft msl

* Cone of depression in east

* Pumping depression w/in City of Turlock
* Groundwater mound in southeastern

urs

Legend
Groundwater Elevation (ft-msl)
March 2017
. <()
0-20
21-40
¢ 4160
61-80
* 81-100
« >100

subbasin along Tuolumne River




Representative Hydrograph Locations
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TID 91 (04508E22R001M) TID 48 (05509E04C001M)
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04510E08H001IM 04510E24B00IM (P1602 Tomlinson) DWR WDL (No SWN) 37.5074, -120.805
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si: 100-294 ft bgs
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South/southeastern region of cone of
depression

Declining trends since ~2000

Declines up to 70 ft (#24), less (~40-50
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Next Steps SEP

 Continue Technical Analysis: 27

* coordinate with Wood Rodgers in the eastern subbasin
* updates to the numerical model

* Provide Administrative Draft GSP Sections 1 and 2 (Plan
Administration Information and Plan Area)

* September 27 TAC meeting:
* Brief update on technical analysis
* Comments on Administrative Draft Sections 1 and 2
* Proposal for Groundwater Recharge Assessment Tool (GRAT)



