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Today’'s Agenda: N

Part 1 - Hydrogeologic Framework (with quick ove

9:30-10:30 Overview of Geologic Framework (Claudia
Geologic Units, Drillers Logs Database Development of Texture
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CVHM APPLICATIONS/
COLLABORATIONS:

Compare CVHM with previously(deyeloped
models and water budgets (CA-DWR)

Evaluate climate-change o@ral Valley
Hydrologic System (NO Ifornia Application)

Utilize CVHM to exami pacts of San Joaguin
River Restoration fl Central Valley aquifer
system (BOR) K

Modify CVHamine impacts of Bay Delta

Conservatio an (BDCP) as part of EIS/EIR
(BOR/CA-D\WR)

Utilize M to analyze potential water-level
de nd subsidence along canals (BOR)



Objectives:

TEXTURE ANALYSIS: Describe” the )
sediment characteristics of the aguifer
system to estimate hydraullc‘glnopertles

FARM PROCESS: Dev approach
for systematically estimating water budget
components for an r system in an
area dominated by{irigated agriculture.

GROUNDWAT ODEL: Develop a
model of th ral Valley aquifer system
capable og%}ﬂg accurate at scales
relevan ater management decisions.
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Central Valle
Facts: gl
20,000 square miles A

More than 250 different
crops with an estimated
value of $17 billion /year

Approximately 25% of the
table food consumed in
the US is grown in the
Central Valley

Approximately 17% of the
Nation’s irrigated land is
in the Central Valley

Approximately 20 @@
Nation’s groundwa

pumpage is from the

Central V IIe@ ifer
system

EXPLANATION
D Ground-water Model Boundary &

s Major streams and canals

~ | Valley

/

“ific Ocean




System

Conceptualization:

FRAMEWORK
Structural trough filled with sediments ¢

Average thickness of sediments
2400 feet

Vertical head differences
throughout

> 50% of sediments are fine-
grained lenticular deposits

Discontinuous

Distributed throughout the
area and section

One system with varying
properties and stratigraphic

&)

controls
Units such as Corc y
(forms major con nit)
Generally surrounded tively
impermeable rock (exce lta)
East — generally crystalline rocks
West — gen Ss permeable
marinesde

Explanation

[_] croundwater Model Boundary
Groundwater Basins



System

Conceptualization:

FRAMEWORK
Structural trough filled with sediments

Average thickness of sediments =
2400 feet

Vertical head differences
throughout

> 50% of sediments are fine-
grained lenticular deposits
Discontinuous

Distributed throughout the
area and section

One system with varying
properties and stratigraphic

controls é
y

Units such as Corc |
(forms major con nit)
tively

Generally surrounded
impermeable rock (exce lta)

East — generally crystalline rocks

West — gen Ss permeable
marine

Coast Ranges

N

Sierra Nevada

River

hv Fresh water
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Types of Hydrogeologic ,
Frameworks ~QO

’ -

Sequence Stratigraphic Models

Strictly honors Sequence/StrueQr—-al boundaries
Hydro-Stratigraphic Mod I\O

Honors Formational BO%’ es but may combine
some sequences into osite hydrologic units

Textural Models

Layering is partl itrary and Texture Is
estimated lo and combined into larger
composite res

<©




Hydrogeologic FramewQrks

Stratigraphic and Fault Sutfates &
Sides of Volumes (Splin.e.l.nterpolation)

Distribution of PropQ@s/Surfaces

within Volumes (g@ing Interpolation)

VOLUME OUNDARIES
(1) LATERAL — FAINCH OUTS, & OUTCROPS

(2) VERTICAL\QCONFORI\/IITIES, PINCH OUTS, & OUTCROPS

<<O




= Geologic/Stratigraphic units
Undifferentiated sediments
Corcoran Clay
San Joaquin Formation
Bedrock .

- Undifferentiated sediments and
Corcoran clay have varying
properties related to perc
coarse grained deposits

I o0
I 020
B 020
B 20-40
P 40-50
50-60
60-70
70-80
I s0-90
B o0-100

Explanation

—— Central Valley boundary @




Stratigraph

Some layers modifie¥[o conform
to Corcoran clay

Stratigraphy in Sacramento Valley

1
000




exture Analysis

8497 logs in
dagtabase

TEXTURE MODEL
(INTERNAL
ARCHITECTURE)




Well database:

Properties within
stratigraphy based on
textural analysis

Digitized DWR well logs

8497 logs digitized
2598 In Stanislaus county

(Burow and others work)

5899 In rest of modgl\

—

Microsoft Access - [Well_Main_tbl]

Form View

:-3 File Edit i rt Records Tools Window Help
AR VIR I A WS = = R )
s -iBZuEEE Q- AL [C=-
»
| 789987
el [o1ano1SW32
Type Of Well [irigation El Comments
Top of 1st
Perf. I 123
ElLog? ¥
Texture Information
[ Top | [Bottom | e r 2 2 e e ‘ Color |
Pej',th,,]l | Depth | | Qualifier |  |Modifier1 | ‘[ModlﬁerZJ [Texture | | Qualifier
[ o0 [(155] [cemented S favey B [~ Ef [serd B] © pak  E] |
| 155 | 200| e ~| |Sandy v |Clayey l] HardPan  ~ Dark Wﬂ “
EnlET RN e e | T )
| 250 [ 290] [pitle  FJ [Gravely 5] | Ei = i B
[ 29,0 ok R R =] [sandstone r sl
— —— — TR T ¢ e a—— 1 — 1 —_—— —
oo [ e "R [~ H Ol e ¥ i
*| [ 0.0l 00| | ~| [ ~| WE] Siltstone e ﬁzi [
Top Soil
Wood .
Primary record number:
Records 14| (T > [ou o] of 1 .




Screening Algorithm

Assess overall log quality on a pass or fail basis.

= If it lacks location information, thas Jpoor lithologic
descriptions, or is illegible itimntediately fails and is
skipped.

If passed on overall qg{@ocaﬂon score is

determined.
= 4 pts are given t ith the best location
Information ( Ya¥ainfo, plus legible map or written
directions wi tances).

= 3 pts arlgiveh to logs with just a map or written

directi ith distances.
m 2 pt& given to logs with only a street address or

m%section.
a®14 of a township is complete when 8 or more
Nots worth of well logs have been identified In it.



R
ngb@ty Well Log

log screening

ttempts to identify logs
iIch contain:

(2)
W

(1 O

@. 1) Adequate location

@ iInformation
é 2) Fair to excellent
’é\ lithologic descriptions,

\ preferably with modifiers

K such and
QO qualifiers such as

gravelly/silty/sandy and
hard/soft/cemented.
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Database Entry&*

O
N

A Q@ue well logs have
screened they are

&ntered Into the texture
|~ database.

Location based on TRS




Database Well Log Entry n

Microsoft Access - [Well_Main_tbl]

-3 File Edit Wew Insert Format Records Tools Window Help ' Type a question
M- R SGRAYV %@ 9 82Ky YET 8 x| :1:- e»!

:[ ~|| Tahoma -9 - B I U

forhelp « o & X

=

» -
Tiff_Filename | 123456 tif =
DWR Log
Number I AR L 4
State Well  [h74nG15W33
Number
Type Of Well [Irigation ~| Comments
Top of 1st
Perf. 123
ElLog? ¥
Texture Information

E:-eﬂ;:ﬁh 382:3221 | Qualifier | |Texture } gig_llgf;ed Color 1 olor 2 =
00 155/ |Cemented | Sand - [Dark -] [Bue | ;’ -]
[ 155 | | |HadpPan +] [Dark ~|  [Red Bl | |
’ [,- L i - E-.alnj [~ ] ] - - ' |
l B - = | Bl [pown Bl El
I | | [sandstone l ~| [Bue Bl | |
Shale
I | El Silt =] [prown = ! E
&l | l | |sitstone ~ Bl | = B
Top Soil
Wood ~
Record: 14 < 2

Form View NUM /“
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EXPLANATION

Textural analysis spatial
provinces and domains

Number Name
% 10 Redding
I 11 Wastem Sacramento
I 12 Eastern Sacramento
20 Tracy/Delta-Mendota
21 Westside
22 Northern San Joaquin
I 23 Chowchilla-Madera
B 24 Kings
[0 30 Tulare/Kem

Provinces
based on
groundwater
basins and
sub-basins .

o Well used for
textura analysis

Three-dimensional
kriging (ISATIS)
by provinces

Data distributi

by province a
depth

1

EXPLANATION

Number of walls,
colored by basin

Number Name
] 10 Redding
I 11 Western Sacramento
Il 12 Eastern Sacramento
20 Tracy/Deita-Mendota
1 21 Westside
22 Northern San Joaquin
Il 23 Chowchilla-Madera
Il 24 Kings
j 30 Tulare/Kermn

BELOW LAND SURFACE

DEPTHTO MIDPOINT OF IN

500 1000 150 2000 2500 3000 3500 4000 4500 5000 5500 6000 6500 700 750
NUMBER OF WELLS USED FOR TEXTURE ANALYSIS



Drillers log
Lithology

Binary
Classification

Percent Coarse —
50 foot increments

3 8 8
DEPTH, IN FEET BELOW LAND SURFACE



Data Analysis
and Post
Processing

Three-dimensional
kriging (ISATIS)
- 50 foot depth
Intervals

- 1 mile spatial grid

- Coarse near ri\@

channels

- Finerinlo & rgy

environ ts

(COQ lay)
Explanation

Streams

Logs



eomorphology
Based on existing
water supply
papers and maps

Correlates with
texture model

I:] Eastside fans

O - Sutter Buttes

VWater
Westside fans
oo
B o0
B 2020
B 3040
B 40-50

50-60

BO0-70

70-80
B 5090
I so-100




EXPLANATION
Geomorphic province—  Percent coarse-grained

Geomorphology=- = I *

0to10 fluvial-fan bou
Delta B >10w20

>20 to 30

Based on existing == & s

I:l Sacramento River [0 >401050
flood plains 550 10 60

water supply e
papers and maps

Correlates with
texture model

Sacramento River
flood plains

Tuolumne River

Merced River

0

I |

| l [
0 50 Kilometers




m Histarical Lakes

Explanation

O
O ¢ ' &®
vl o
O T
raer
oo 9 5
D @ ©
Er ik
O g 2 ©
Dy g "
) e



Texture \

Analysis:

3D model

Based on 8,500
drillers logs

Interpolated to one-
mile spatial grid at 50
foot depth intervals

Defines sediment O
characteristics of thg\
aquifer

<<°‘

orcora
Clay

20.0001 to 30
30.0001 to 40
40.0001 to 50

EXPLANATION

t coarse-grain material
Oto10
10.0001 to 20

50.0001 to 60
60.0001 to 70
70.0001 to 80
80.0001 to 90
90.0001 to 100

Inactive in model

\ Model boundary

Line of cross section

shown on figure

(Cell 355)

Approximate extent
of Tulare Lake bed

3






Datasets available:

Driller’s logs proprietary
Access Database proprietary

Journal article — data sets @

Table of Percent Coars
foot depth increment ?@i
Well (location bas RS)

Texture Model P@ nt Coarse

at Lattice Poj
50 foot depth\ ents

One squaﬁnlle grid

Faunt, C.C. neth and Hanson, R.T., 2009, Development "’;
of sedim ary texture in valley-fill deposits of Central Valley, 0-65 I
o

Journal, DO% 10.1007/s10040-009-0539-7. Available at
http://www.springerlink.com/content/595736403v144648/

EXPLANATION
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Texture based approach
for hydraulic properties:

Hydraulic properties

=« K is a function of
Texture

: |
Geologic unit s\'\ £

lanation

*  10%- 20%

3D geologic model 3

- Stratigraphy =
Texture Data
- DWR well logs O

- Screen and %
- 3D texture mo

90% - 100%

Lonw codor dey
s roro
I 5 -
17 toaN ~
2 HAB
m Ty
S Diei

s

¢ GRS

’ RGOV

cEN cY

3 3ItW

o Liae

3 SCAM e
? s

r fesaey



= Geologic/Stratigraphic units
Corcoran Clay
San Joagquin Formation
Sacramento stratigraphy 5

- Percent coarse each layer
Hydraulic conductivity
Storage i

—— Streams

Percent Coarse
I o0
I 10-20
B 020
B 20-40
I 40-50
50-60
60-70
70-80
B 5090
B o0-100




80,000

000
IN METERS

Cross section along row 355

Land surface
Corcoran Clay

40,000
DISTANCE ALONG SECTION




Hydraulic Properties

Geologic/Stratigraphic Q\ LANATION

u n its Percent coarse-grain material
I owio
— Bl 1000011020
= Corcoran Clay (zones/layers) Bl 200001030
; | ‘ Bl 3000011040
= San Joaquin Formation B 400001050
3 50.0001 to 60
(ZoneS) 600001 to 70
0.0001 to 80
Generally based on = oo
y B 90.0001 to 100
texture model (percent ———
coarse)
: 1 n N odel boundar
Hydraulic conductivity s
- Power mean
1 n 1/p
Pl = [= ‘
- (159)" O
where
x is the value being averaged (s hydraulic
conductivity)
p  is the averaging power-meag €xponent
n is the number of elements bemg averaged, and Line of cross section
Xk is the l(lh element in thg @ Shov(vge(|)|n3f;§;"e3

Approximate extent
of Tulare Lake bed

Corcoran
Clay



Hydraulic Properties

Hydraulic conductivity

Power mean : ; S
G Horizontal Hydraulig tivity (K,
e Kni = [KcFei + K¢F ]

arithmetic mean
Kf << Kc, the arithmetic mean

largely is influenced by the K where
fraction of the coarse-grained . L 4 : 3 i
end member Fe; 15 e @ of coarse-grained sediment in a cell,
Vertical K cst& rom sediment texture data, and
p=-1100 Fy; % tion of fine-grained sediment in a cell (1 —
p = 0 geometric mean

p = -1 harmonic mean
Both the harmonic and geomet

ri
B hegyTy Weldht theK/e tical Hydraulic Conductivity (K,)

fine-grained end members

. . . . [,"'[)
Vertical hydraulic conductiyiti Kykir12 = [fc‘k 12 K? + Fgy, /2 Kﬂ ‘_
are much lower than t
horizontal hydrau ducCtivities
: where
Storage and subsidence
uses % fine k represents the layer
Elasti F.y.1» 1s the fraction of coarse-grained sediment
Ineldsti - between layer midpoints, and
Compfessibility of water Fiyi1p s the fraction of fine-grained sediment between

layer midpoints.
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