Subsidence Best
Management Practices



BMP 1 Monitoring Protocols Standards and Sites

BMPs

The Groundwater Sustainability Plan Emergency Regulations (GSP Regulations)
define BMPs as “the practice, or combination of practices, that are designed to
achieve sustainable groundwater management and have been determined to be
technologically and economically effective, practicable, and based on best
available science.”

In brief, BMPs provide:

«Clarification

*Guidance
*Examples to help GSAs develop the essential elements of a GSP

DWR has developed these BMPs based on technical information from other
groundwater management efforts, existing standards, and other guidance or
reference reports.

https://water.ca.gov/Programs/Groundwater-Management/SGMA-Groundwater-Management/Best-Management-Practices-and-Guidance-Documents
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I Recent Subsidence

Total Interpolated Vertical Displacement (ft) for (36.13088, -119.45010)
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Subsidence BMP

* Fundamentals

* Monitoring

Critical Head Estimates
Modeling

« Management

 Public draft BMP release
» 60-day public comment period
* Public meetings



Monitoring

* Interferometric Synthetic
Aperture Radar (InSAR)

e Continuous GPS stations
« Spiritleveling

e Extensometers

, Current Conditions

» [ Groundwater Levels
» (@) Groundwater Storage
» (&) Water Quality

~ =, Land Subsidence
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INSAR Data — Sentinel-1A

Dataset and Reports Available on Open Data at
https://data.cnra.ca.gov/dataset/tre-altamira-insar-subsidence

WY 2020

TREA InSAR Subsidence Data

* Monthly timesteps

* Quarterly Updates
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INSAR Data — ENVISAT (2003-2010)

Dataset and Reports Available on Open Data at
https://data.cnra.ca.gov/dataset/tre-altamira-insar-subsidence
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InNSAR Data — Radarsat-2 (2011-2015)

Dataset and Reports Available on Open Data at
https://data.cnra.ca.gov/dataset/tre-altamira-insar-subsidence

<
N
R
-t
TRE
ALTAMIRA
S6H—0 @ E L ] L L L LR} L LI ] L]
SSH—e e - - - e - e L - *T e s ee.
7 LB 52 . Sl s o I3 i I R o s e el E 1 8 U
S3}—n o o L] sescae - eacae
S1f—9 @ sece e eve
oy 3 Ay 0N TR
. S$6: 20140503 - 20150122 Jujiatie] | e 12 L] L1 1] 1= 0 e ) M o e
a Doy v o 0.9 % O QDAY YA DA\ DY A X aRaY A9 ha® OO A D H DV OD DN
: o & & SRS P B & & S SIINE SRS
DA oS S RS o ) ) S Y IS L OR R R BT e Y O e 6
[ N " MR g QxS S SIS” SIS & L SrSrSrSraTara” AP
oV oY o DRV R g XY Lyl SR L S L R R o K I R R R R R RV R R K

LOS Displacement rate [feet/yr]
RSAT-2 T157 | . -

Displacement Rate <2 0 242



https://data.cnra.ca.gov/dataset/well-completion-reports
https://data.cnra.ca.gov/dataset/tre-altamira-insar-subsidence
https://data.cnra.ca.gov/dataset/tre-altamira-insar-subsidence
https://data.cnra.ca.gov/dataset/tre-altamira-insar-subsidence
https://data.cnra.ca.gov/dataset/tre-altamira-insar-subsidence
https://data.cnra.ca.gov/dataset/tre-altamira-insar-subsidence
https://data.cnra.ca.gov/dataset/tre-altamira-insar-subsidence
https://data.cnra.ca.gov/dataset/tre-altamira-insar-subsidence

InNSAR Data — Upcoming
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INSAR Data on
| SGMA Data
Viewer

https://sgma.water.ca.gov/webqis/
?appid=SGMADataViewer#landsub
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https://sgma.water.ca.gov/webgis/?appid=SGMADataViewer#landsub
https://sgma.water.ca.gov/webgis/?appid=SGMADataViewer#landsub
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https://sgma.water.ca.gov/webgis/?appid=SGMADataViewer#landsub
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INSAR Data on SGMA Data Viewer

https://sgma.water.ca.gov/webaqis/?appid=SGMADataViewer#landsub

Select any location on the INSAR map
layer to view and download vertical
displacement timeseries data or use
direct links .
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Raster Data Chart direct link:
https://sgma.water.ca.gov/SGMAMapServices/report/displacement/raster?latitude=36.23328&longitude=-119.52009

Raster Data Download direct link:

https://sgma.water.ca.gov/SGMAMapServices/service/displacement/raster/download/csv?latitude=36.23328&longitude=-119.52009

Example Links:

Point Data Chart direct link:
https://sgma.water.ca.gov/SGMAMapServices/report/displacement/point?code=BTOTU4U

Point Data Download direct link: 14
https://sgma.water.ca.gov/SGMAMapServices/service/displacement/point/download/csv?code=BTOTU4U
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INSAR Data on SGMA Data Viewer
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Other Subsidence Data on SGMA Data Viewer

https://sgma.water.ca.gov/webgis/?appid=SGMADataViewer#landsub

Shaft encoder and analog
racorder

- - Stealtabla
== Countarwaight

Concrete-slab sizs:
Bt = B ft 10 inches [in = 10in.

» Current Conditions lndamsuee. .

SGMA Data Viewer

—me/ Bl

Borshale-
extanaometer slab .

8 % Groundwater Levels

0 - Land surface
Piars composed of concrate
and ateal reinforcing bars

Neat cement grout

» () Groundwater Storage

» @ Water Qua"ty ! - Station Code: 11N01E240008M Local Well Name: ZAM Ext

=== Blip-joint interval: 252-260 ft

Outer-casing diametar: 4.5 in,,
extanding from 1 ft abovs land
’ Chi nuzcstn 2,825 ft below land
= A NCo $“ Date:  (hoves 1o see values) surtaca
e ! )
;\_/J Lar'd SUbSIdence B — G50 11ND1E240008M Slip-joint interval: 511-519 ft
H . [ axe Extensometer Reading for 11N01E24Q008M
Land Subsidence Layers 4 o A
’ ansr{ips;;::_nsnmmngpipsl
lametar: n., extandin;
@?R EXtensometerS ’ o from 1.5 ft abave land surfal:ua
Ry - into plug at2 831 ft
¢ : £
. = E =
. E --- Slip-joint intarval: 1,000-1,008 ft
[]USGS Extensometers 4 < 2 .
- © = 8 Uncansolidatad and confinad
D GPS Stations . Yuba Cit‘j £ aqu'rfarsadi:snm
[] Estimated Vertical Displacement SJV DWR c E 18
1949 to 2005 (feet) 5 1
) 2000 2010 020
TRE Altamira InSAR Dataset ! )
SACRENTO VALLEY i Date
[] Vertical Displacement Point Data s s smen s s Sorsansd interval 2,707-2,717
| 3 I 7‘ . q -
Annual Raster v | Sacramento . P — Cementplug
‘ [ 5 1ES T -----e-be —-- 28 h
f | | | 2R
| 07/01/2023 x ~ | 07/01/2024 x ~ | i o
< Elk Grove Nots: All dapths are referanced to land-surface elevation.
Vacaville 3,000 Modified fram Ells and othrs [2023]

[] Vertical Displacement Raster Data Napa


https://sgma.water.ca.gov/webgis/?appid=SGMADataViewer#landsub

https://sgma.water.ca.gov/webgis/?appid=SGMADataViewer#landsub

> Current Conditions

&a
> Groundwater Levels

SGMA Data Viewer

» (@) Groundwater Storage

c 23 sgmawater.ca.gov

» (&) Water Quality o)

~ =, Land Subsidence

Station Code:p271

Chico g W
@ . Date: (hover to see values)

o & — vertical Displacement: B — vertical Displacement 31 Day Ave:
.
[ DWR Extensometers @ o0 GPS Vertical Displacement
[[1USGS Extensometers :"
[w] GPS Stations 3

° °
, e
(o} % Yuba City

Land Subsidence Layers

[] Estimated Vertical Displacement SJV DWR
1949 to 2005 (feet) (o}

o

TRE Altamira InSAR Dataset . o

! SACRAMENTO VALLEY &oseville
.. o

| Annual Raster v | ® S.acramento

. . : e ©
| 07/01/2023 x v | 07/01/2024 x ~ | hoa W ERN 2010 2020

<f G . 8, Elk Grove
[ ] Vertical Displacement Raster Data | N calille X (

[] Vertical Displacement Point Data

Vertical Displacement (ft)



https://sgma.water.ca.gov/webgis/?appid=SGMADataViewer#landsub

California’s Groundwater Monitoring
and Technical Support Services (TSS)

* New CGPS Stations and InSAR Reflectors
Contact: Tad Bedegrew (tad.bedegrew@water.ca.gov)
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Leveling and Long-Term Stress Data

To be released on CNRA Open Data Portal and

SGMA Data Viewer

All CA leveling
lines 1901-2004

NGS data:1930s-1970s
USGS early 1900s
USBR: 1960s-1970s.

CalTrans: 1973 and 2004.
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Land-surface subsidence, in feet

Lower aquifer water
level minus critical head

Estimating Critical Head
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Subsidence (ft)

Modeling files to be released on CNRA Open Data
Portal and GitHub

0.0

Modeling

05 |-

20 |-

25 -

I

30
2020

2025 2030

Subsidence (ft)

-2.0

2035

2040

2045

2050

Subsidence (ft)

Subsidence Simulation

Groundwater Level Scenario Examples

— Rebound scenario
Critical head + 50 feet

—  Critical head + 20 feet
Critical head

— 2015 water level scenario

— Historical low scenario
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Thank you

Ben Brezing

>

benjamin.brezing@water.ca.gov

[

https://water.ca.gov/Programs/Groundwater-
Management/SGMA-Groundwater-
Management/Best-Management-Practices-and-
Guidance-Documents
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