JANUARY 2020, REVISED MAY 2023 GROUNDWATER SUSTAINABILITY PLAN
CHAPTER 2 CHOWCHILLA SUBBASIN

CHAPTER 2 PLAN AREA AND BASIN SETTING
2.3 Selected Figures

The following figures can be found after this page: Figures 2-4 to 2-6, Figures 2-9 to 2-76 and 2-94.
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2.Jennings, C.W.and Strand, R.G., 1958, Geologic Atlas of California - Santa Cruz Quadrangle, California Geological Survey, Geologic Atlas of California Map No.020, 1:250,000 scale.
3.Strand,R.G., 1967, Geologic Atlas of California - Mariposa Quadrangle, California Geological Survey, Geologic Atlas of California Map No.009, 1:250,000 scale.

4.Matthews, R.A.and Burnett,J.L., 1965, Geologic Atlas of California - Fresno Quadrangle, California Geological Survey, Geologic Atlas of California Map No. 005, 1:250,000 scale.
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SAN JOAQUIN VALLEY SECTIONB-B’and D - D’

Sand dunes (Holocene) Windblown sand and dune sand
Flood-basin deposits (Holocene) Clay, silt, and some sand;
River deposits (Holocene) Gravel, sand, silt, and minor amounts of

clay; deposited along channels, flood plains, and natural levees of main
streams.

Lacustrine and marsh dejposits (Pli to Hol ) Clay, silt, and
some sand; in subsurface include three widespread clays: A clay
(Pleistocene and Holocene?), C clay (Pleistocene); and modified E

clay (Pleistocene), includes Corcoran Clay Member of Tulare Formation

[ atcd |continental rocks and deposits (Olig to Holocene) Hetero-
generous mix of generally poorly sorted clay, silt, sand, and gravel,
some beds of claystone, siltstone, sandstone, and conglomerate...

Marine rocks and deposits (Eocene, Olig , Mi , and Pliocene)
Sand, clay, silt, sandstone, shale, mudstone, and siltstone. On these
section include marine rocks and deposits of Miocene and Pliocene age
only

Continental and marine rocks and deposits (Pre-Tertiary to Oligocene)
Continental rocks and deposits of clay, shale, sand, sandstone and
conglomerate; marine rocks and deposits of clay, shale, sandstone,
and conglomerate...

Granitic and metamorphic rocks (Pre-Tertiary) Granitic rocks with
some mafic intrusive rocks, and metasedimentary and metavolcanic
rocks. Include granitic rocks (Pre-Tertiary) and metamorphic rocks
(Pre-Tertiary)

B-B —

Description at left

Near northern end of section consist of muck, peat, and other organic
soils

Description at left

Description at left

On this section, principal unit, continental rocks and deposits (Miocene
to Holacene)i in northern part of section may include continental
rocks and deposits (Miocene and Pliocene)-mostly Mehrten Formation
or an equivalent, and continental rocks and deposits (Oligocene and
Miocene) -mostly Valley Springs Formation or an equivalent. Include
continental rocks and deposits (Miocene and Pliocene)--chiefly the
Chanac Formation (Miocene) at extreme southern end of section, and
the Zilch Farmation of informal subsurface usage, which is considered
to be the continental equivalent of the Marine Temblor Formation
(Oligocene and Miocene )

Description at left

On this section include marine rocks and deposits of Eocene and
Oligocene age, also include some Paleocene marine rocks. Include
continental rocks and deposits (Eocene to Miocene)-- chiefly Waiker
Formation (Eocene to Miocene) at depths off the section - greater
than 13,000ft, where the Walker Formation underlies Eocene, marine
sediments. Include marine rocks (Pre-Tertiary)

Not present
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“ DAVIDS tuhdorff & Map of Groundwater Quality: Arsenic Concentrations

Consulting Engineers

in Upper Aquifer Wells

Chowchilla Subbasin
Groundwater Sustainability Plan



=c reation
Area

PREE Y
)

\ 7
Explanation
Madera Maximum Historical
Su blg\a’s‘in Arsenic Concentration
ug/L

® <=25
26-50
51-75
7.6-10.0 a
>10.0

@ Extent of the Corcoran Clay
(Page1986)

2] chowchilla Subbasin
l: ',Surrounding Subbasins

8233
pa

\

\&n/

@ o e

/ ‘ 5 / // // // // A
X:\2018\18-017 Chowchilla GSP Development\GIS\Map files\Report Figures\Figure 2-65 Chowchilla Subbasin GW Quality Map Arsenic Lower_20190710.mxd

| FIGURE 2-65
“ DAVIDS Luhdorff & Map of Groundwater Quality: Arsenic Concentrations

ENGINEERING, INC scqlmqnini - -
Consuing Engincers in Lower Aquifer Wells

Chowchilla Subbasin
Groundwater Sustainability Plan



/NX | N\ Dutchman Creek
B Merced Subbasin
Miles
Clwwchilla River
~1‘ft s

-»
Y
g ¢
2 X
=
=
()
S
=
<
2

creation

X,

ake

Area

-

v |

"h

k e{
C‘,ee
get ot Madeia Madera Acres /
Subbasin | Explanation o
%
s cred Land Subsidence Contours: 5

1926-1970
(feet)

Fresno River. 4 A
-——
/ Extent of Corcoran Clay
Delta-Mendota (Page 1986)
Subbasin [} chowchilla Subbasin
~ . .
< Avenue-12 | I 'Surroundlng Subbasins
e Ll 4
| Data sources [Streams and rivérs: ; Subbasin
f J boundaries: DYVR (2016 versioh); Subs\ence: USGS Ireland
| / etal, 1984,
-~ /-/ Coordin:
| | - m . m ) [ ] = ) Albers, NAD83
X:\2018\18-017 Chowchilla GSP Development\GIS\Map files\Report Figures\Figure 2-66 Chowchilla Subbasin Land Subsidence 1926-1970.mxd

DAVIDS Luhdorff &
ENGINEERING, INC Scalmanini

Consulting Engineers

Map of Historical Land Subsidence Contours: 1926-1970

Chowchilla Subbasin
Groundwater Sustainability Plan



N
0 1
Liaalagl

Explanation

Total Subsidence (feet),
2007-2021

B 67-65
B 64--6
[ -59--55
[-54--5
[]49-45
’ []44-4 (‘§
[]-39--35
[]-34--3

JMadera

cred Subbasin []-29--25 B
) []-24--2
[]-19--15
J b_//‘\\’_’/ []-14--1
- Delta-Mendota [ -09--05
~ Subbasin [ -04-0
| e Bl o105
- 3” 3 chowchilla Subbasin
S = Y s ding Subbasi
~—Avenue-12— | i, Surrounding Subbasins
x

|

|

| e | /-I r‘;”

X:\2021\21-166 Davids Engineering - Chowchilla Subbasin GSP DWR Consultation Letter\REPORT\Revised GSP\Sections from Bernadette\Subsidence\MAPS\Figure X-X Chowchilla Subbasin Total Subsidence 2007-2021.mxd

FIGURE 2-67
‘ DAVIDS tuhdorff & Map of Total Subsidence 2007-2021
Gonsuting Engineers [combined from Greeninfo (2007-2011) and USBR (2011-2021)]

Chowchilla Subbasin
Groundwater Sustainability Plan



00
>
)
(o)
/’NX Duitchiis Creck é’b‘\Q ¢ <
b@-
Q2
ol 1| 2| MercedfSubbasin ~
Miles
99 @howchma Rivel
werce®
Chowchilla
A
B,
AN S
s\oé% ;@
r JI i 15 A
& %
b\ S
Cobe <
@Q}" ‘f‘o% @‘e?
3 &
o -
%, & M‘& Weich Explanation
& Q’ (AP
(A eV, .
A;,e& Gy B Madera 'Iaotal hS;lbfldenlsle (feet),
20 @ \\ | o SUBD SN arch 2015 to March 2017
) 3¢ Bl 3--25
" W
\/\ - 25--2
K []-2-15
" Fresno River; D 15- -1
Delta-Mendota -1.5--
Subbasin [ -1--05
B os5-0

-] chowchilla Subbasin
|-_:Surrounding Subbasins

X:\2021\21-166 Davids Engineering - Chowchilla Subbasin GSP DWR Consultation Letter\REPORT\Revised GSP\Sections from Bernadette\Subsidence\MAPS\Figure X-X Chowchilla Subbasin Total Subsidence 2015-2017.mxd

FIGURE 2-68A
Map of Total Subsidence 2015-2017 from DWR InSAR data

Chowchilla Subbasin
Groundwater Sustainability Plan

Luhdorff &
Scalmanini

Consulting Engineers



Merced

@‘u

Explanation

Total Subsidence (feet),
March 2017 to March 2021

B -3--25
[]-25--2

B os5-0
] chowchilla Subbasin
|-_:Surrounding Subbasins

- [J-2-15

!l. tIMEnd EresnoRiver; I:I 15 1
elta;Men ota [ [ -1.5--
Subbas‘ﬁ‘ ‘ ™ B -1-05

| y
X:\2021\21-166 Davids Engineering - Chowchilla Subbasin GSP DWR Consultation Letter\REPORT\Revised GSP\Sections from Bernadette\Subsidence\MAPS\Figure X-X Chowchilla Subbasin Total Subsidence 2017-2021.mxd
FIGURE 2-68B
DAVIDS Luhdorff &
Treimesmmene Scalmanini Map of Total Subsidence 2017-2021 from DWR InSAR data

Consulting Engineers

Chowchilla Subbasin
Groundwater Sustainability Plan



T T

IS T T,
Widarne=z

7> 7 | TVARIPOSA <
Dut Soren USBh SurRE B R RO Explanation
- " P305 and P725 indicate land surface glevation changes outside Subsidence Monitoring
\\ the San Joaquin Valley Groundwatini Basin, for comparison. Points
149 . -
% \ 305 Monitoring Source/Type
20
- P305 | ¢ I PO caPs
Locaton D: SURRD 11658 Measurement Method: GPS é \\ g g 1 ‘
' i USBR SJRRP
- g \ © mnsar
-~ l £ 146 —*r- 0
129 a .
3 \\ Land Subsidence: May
128 s * 1 31, 2015 - April 30, 2017
gm . 30ns 2005 2007 2008 208 200 2011 2072 2003 A 2 2016 2017 2018 2018 200 2071 2022 202 s o o o oo 0 o e s s s s o o e o o wn e | (FEE)
: e : : []15-20
E 126
: \\\ ™ A"z [110-15
§ 125 - 201 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 SJRRP 131 v
u'z \\ pere aymond ¥ D 05-1.0
3 ‘ & [Jo1-05
S92 A : ¢ id iy I <o.1
122 RS Mercedibubbasin e 7 Extent of Corcoran Clay
121 Y ‘L 99 Ghﬂwcmua Rivers ﬂ (Page 1986)
2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 /£ D Chowchilla Subbasin
Date /
/ n Surrounding Subbasins
e : ; ‘ (eveed g e
Location ID: SJRRP 121 Measurement Method: GPS SIRRPAI56 / Chowchilla Rec — Dats Saures: USBR SoRRE Hesssrement lethon: 6P
Data Source: USBR SJRRP 4 SJRRP 156 ’5%‘
1305 SJRRR.162 /,35 q JR 2375
SJRRPNG2 JR/RP/1/24 4§URRP 2076 . SJRRP4135 G;%; SJRRP 143 257
h SURRPA124mag 152 SIRRRA3S, 2 —
1295 \.\ z SIRRP33 SJ 076 ‘l1= i P7l 236.5 \
SJRRP133' 0 236
m 8! SIRRP,1055R 4 H
3 oS & 0
£ s \\ SIRRRKIS7 ¥ i (s : . S g
5 4 2 S i ] Y § 235
A \\\N JRRP 2345 ol M1~ SURRPA0B5RISIRRP, 2362 (S SIRRP 2378 S SIRRPQ9 v g e
w . H s, 8
s YRR /// 7% SIRRR23620000" SURRR:2378p¢/:" SIRRP/29 g N
t 0w
H 0% 7Y SIRRP 327/ /S JRRP /SIRRP 1054R o 2 T
3 1z . Dos' SJRR/P/1'1‘32 % CANN P / g crel 145 g T,
3 Palos 2 et RESIRRP121 105ARSYSIRRR Y s AT ot 4 235
s SJRRP 3 pA 1053RY NSAR at Bypass € L SURRPL142
- SURRPAZ, SIRRP InSAR[at Bypass'Curve Madera SURRPL42 =
. ¢ oy / S,JRRP Fresno River - basin:
1255 SJRRP478SIRRP 147 S 1009 /2062 RRP1053R > g 2325
SJRRP YRRP 2562 4 B307fadera
125 & /‘//// SJRRP7123 /Z € R307 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2028
2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 o .h.BHdlp;Q-g SJRRP 2562 S/RRP 23, ) - Date
Date T s/ 4 O 7
Subbasin SURRP,1007 / Ty A
4 / - O
Location ID: SIRRP 1054R Measurement Method: GPS
Data Source: USBR SJRRP ) Station Name: InSAR at Bypass Curve Location ID: SJRRP 2378 Measurement Method: GPS Location ID: SJRRP 2076 Measurement Method: GPS
Data Source: USBR SJRRP Data Source: USBR SJRRP
152 -9 o
\ 183 182
151 D
T 0
9 -50
150 ez \\ 181
~ 149 -100 181
2 \ P z \\ _ \\ _ 180
g:‘ 148 E g 2
2 \\\ £ 150 € 180 = \\\
% “ = § % % 179
§ 146 \\\ § -200 E " E 178 \
z 8 5 5
5 145 § g 178 g \\
250 0 3 3
177
144 177
%
143 -300 \ 5 16 176
142
2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 1 -350 178 175
Date 0 2003 2004 2008 2008 2007 2008 2009 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
Date Date Date

X:\2021\21-166 Davids Engineering - Chowchilla Subbasin GSP DWR Consultation Lette\GIS\CHOW_GSP_UPDATE\Figure 2-69 Chowchilla Subbasin Land Subsidence Monitoring Point Trends_UPDATE_20220418.mxd

e

DAVIDS

ENGINEERING, INC

Luhdorff &
Scalmanini

Consulting Engineers

FIGURE 2-69

Map of Subsidence Monitoring Locations

Chowechilla Subbasin
Groundwater Sustainability Plan



> d - - —
7R it X skl \ a e r Vo oo D)
1.00 200 1.00 20 0.50 100 1.00 0
K n
0.00 L 80 0.50 + L 10
0.00 L 150
< 0.00 + b -40
050 L eo 0.00 + 20
g -100 100 8 - g - %? 050 1 l 30 o
> 3 = -1.00 + L -60 o > -1.00 40 3 > S
4 e S c e g 3 c
4 S z S 4 S z i
o) a = ES e 3 2 -1.00 + F-40 £
g 200 tso £78 5 $ 150 Lo 5 8 g
= T = @ = - a = o}
8 w8 2004 L8 m g ™ g -1s0 | Lso
m c )
2 L0 Lo 343 H 2 200 Lo % 2 3
£ = g% 2 g 3 E 2 200 + L6 S
a 3/, @ =y 3 =4 a =
2 /2 300+ b 100 @ 2 250 20 7 g 2
5 400 l 50 &/ 8 = B 2 B -2.50 + 70 <
(] - o o o
/ -4 < < <
300 [0 -3.00 + L -80
-4.00 + b -120
. 500 b -100
-3.50 r -60 350 + b -90 j
-6.00 : : I I -150 -5.00 : : I I -140 -4.00 : . } : -80 -4.00 : : I I -100 o
Jan-2000 Jan-2005 Jan-2010 Jan-2015 Jan-2020 Jan-2025 Jan-2000 Jan-2005 Jan-2010 Jan-2015 Jan-2020 Jan-2025 Jan-2000 Jan-2005 Jan-2010 Jan-2015 Jan-2020 Jan-2025 ond Jan-2000 Jan-2005 Jan-2010 Jan-2015 Jan-2020 Jan-2025
~e-Cumulative Displacement: SIRRP_1055R \ ~o-Cumulative Displacement: SJRRP_124 ~o-Cumulative Displacement: SJRRP_2076 ~o-Cumulative Displacement: SJRRP_135
chn
—o-Water Levels: 10S14E29C002M; Perfs. Unknown, Zone: Lower < —-0-Water Levels: 105S14E08D001M; Perfs.: 230 - 360 ft bgs, Zone: Lower l:_‘_,__‘ —o—-Water Levels: 10S15E06L001M; Perfs. Unknown, Zone: Lower -@-Water Levels: 10S16E09MO001M; Perfs.: 290 - 935 ft bgs, Zone: Lower
g . 7 / i / ’ R &/, ¢} P s '4 4 7/
/ 4 S/ T A / (ST » Merced SubbaSin 3 ) 1.00 160
$ a9 i ~
: / % %4 ,'l'// / Chowchlllu ver
8 050 140 s/
Vo 0.00 b 110
M N\ i,
) 0.00 + L 120 f .
| (- - ] g
3 -100 Leo 2
| 5 050 100 z g
o 0 = 2
\ 2 400 Lso S % ,10515E06L0’01,MQ“5\\‘\ g -2.00 o m
5 £ S m 5] 5 O%
A 2 S 1M . A — E év.ll'*d
(7 20 oo m (SIRRP/124 " /SIRRP_2076 © 10s16EQ9M001IM 3 500 L0 F
3 3 / : e g
2 5 / © ?
L1 | El 9]
o 200 40 = 10S14E29C002M «
2 2 -4.00 90
® = -
& 250 L 20 SJRRPZ1055R A AR
Madera Acres
O /\(SIRRP_ 2362 F,f"'\
977 44 : RED SIRRP_2378 : T ‘ ‘ ‘ ‘ o
o -3.00 Fo Dos 11515E01F00\1M @) RP1054R —< -t @ Jan-2000 Jan-2005 Jan-2010 Jan-2015 Jan-2020 Jan-2025
-~ of 37 2 /- / vAY / N
q "’.E.".??,.c..; 11S14E12H1 7 ~e-Cumulative Displacement: SIRRP_2378
J I It | J ( 1 [~
-3.50 f t t f -20 A (O 'S14E07NO01M JRRP/1053R —o-Water Levels: 10515E35A002M; Perfs. Unknown, Zone: Unknown
b Jan-2000 Jan-2005 Jan-2010 Jan-2015 Jan-2020 Jan-2025 )
< jﬂl'a -@-Water Levels: 10S15E34A001M; Perfs.: 185 - 365 ft bgs, Zone: Composite s
—o-Cumulative Displacement: SJRRP_121 ‘ ‘d I = L o 4
Viadera
—o—Water Levels: 11S14E07NO01M; Perfs. Unknown, Zone: Unknown 11S14E22F001M \ 3 ‘
P 3 W 4 N ) } > 1.00 60
| /i - - j A
V8= W™ ™\ Y
3 o
0.50 —— o - B 30 A A A Prenue-12 ['q
’ 100 0.00 + t 40 [}
— AV
000 + b 60 e B f o VN i
QQ S 100 ¢ r2o 3 £ 4 e
= 3 A Yvg,
7 5 3 3
© -0.50 + - 40 e Q 4 L 3 )
3 [} Firebau & -1.00 60 @ k] 2 H
Z El it 2 1% 00l L, & Explanation
z 3 A SN pbsAve A4 i i 2 — S o -
8 100 | L 20 § f § 200 + A HECIE S EL Station Type
g nt 3 Q m A =4 . .
g 2 7 7 § .0 o EwE a0 L 20 Fpc| @ Water Level Monitoring
e} S / -3.00 + - Bl k=1 &
‘2 -1.50 + -0 =4 D =3 & =
Qo =} - - 0
N s : 3 3z [ A Subsidence Monitoring
) T [ @
2 o 2 -4.00 + Lo &
5 00 + Lo & 5 = 400 T [0 Extent of the Corcoran Clay
& &
N (Page 1986) g
-5.00 + v 20
250 + H 40 | .00 = = : = 0 &= Chowchilla Subbasin
6.00 | | | | 40 Jan-2000 Jan-2005 Jan-2010 Jan-2015 Jan-2020 Jan-2025 p— . .
200 | | ‘ | 6 Jan-2000 Jan-2005 Jan-2010 Jan-2015 Jan-2020 Jan-2025 -e-Cumulative Displacement: SIRRP_2362 =B Surroundmg Subbasins
Jan-2000 Jan-2005 Jan-2010 Jan-2015 Jan-2020 Jan-2025 —e-Cumulative Displacement: SIRRP_1053R — Nerman ~o-Water Levels: 10S14E33MOOLM; Perfs.: 290 - 400 ft bes, Zone: Lower —
~e-Cumulative Displacement: SJRRP_2062 . ©-Cumulative Displacement: SJRRP_1054R i _——E:::::ufce; v?ge(f;'gfsﬁ;‘:rgi;ifsi NHD; Subbasin
~o-Water Levels: 11514E22F001M; Perfs.: 190 - 260 ft bgs, Zone: Composite Y N A ~o-Water Levels: 11514E12H1; Total Depth: 420 ft bgs, Zone: Composite : Goordinate Sycte - Sanger
" \ L § Wilde fnk =8 | ‘\ cd4. @ Water Levels: 11S15E01F001M,; Perfs.: 160 - 475 ft bgs, Zone: Composite %4 California (Teale) Albers, NAD83

X:\2021\21-166 Davids Engin<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>