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Presentation Outline

* Willow Creek Conservancy Event

* Project purpose, scope, and objectives
* Project timeline

* Adelaida area description and geology
* Hydrologic Data Collection

* Hydrogeologic Framework

* Next steps

* Questions

Photo Credit: Geoff Cromwell, USGS. Public domain.
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USLT RCD invites you to
Willow Creek Conservancy

-'ﬁy_;each\} Caﬂ\JO“Rd - .-/' = = '. e = -
g | . March 8th, 2024

Vo H o 2 = | _ . 750 Sleepy Farm Rd

Your local hub to learn about
regenerative agriculture &
collaborate with technical

experts in water, soil and

GoogleEarth natural resources.
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Project Purpose and Scope, and Objectives

SLO County has a specific need to evaluate historical and current
hydrogeologic conditions

Purpose and Scope:
e Characterize the hydrology of the Adelaida area, SLO County, California

Objectives:

 Compile and collect geologic, hydrologic, and hydraulic data
e Quantify the hydrologic budget

* Refine the hydrogeologic understanding of the area with respect to
geographic, vertical, and temporal variations
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Project Timeline

Task 1 — Data compilation; completed Spring 2021

Task 2 — Hydrologic data collection; Spring 2022 — Fall 2024
e Streamgage installation and monitoring (Fall 2022 — Fall 2024)
* Groundwater network establishment and monitoring (Fall 2022 — Summer 2024)
* Water-chemistry sampling (Winter 2023)

Task AEM —Hydrogeologic framework using airborne electromagnetic (AEM) survey data
 AEM data evaluation and reprocessing (Summer 2023)
* Hydrogeologic framework (Fall 2022 — Fall 2024)
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Websites and outreach

,!/i USGS Latest Earthquakes | # <§
SCIENCE PRODUCTS NEWS CONNECT ABOUT

I
)
science for a changing world ‘ A\ ‘

CALIFORNIA WATER SCIENCE CENTER ' SCIENCE

* USGS Project Website

Evaluation of Groundwater Resources in the Adelaida Area of San
Luis Obispo County, California s«

L]
* Project Summary
By California Water Science Center  April 8, 2020
Overview Web Tools Partners
. Stakeholders in San Luis Obispo County are concerned that the increased demand for water ~ Adelaida Study Area,

L I nte ra Ct |Ve I I | a p use has, and will continue to, affect groundwater levels and availability in the Adelaida area.  San Luis Obispo County,
To address stakeholder concerns, the County of San Luis Obispo Board of Supervisors California
has asked the USGS to conduct a comprehensive evaluation of groundwater resources of [Z2Adelaida Study Area, San Luis

Rk Obispo County, California

the Adelaida area.

{

General hydrologic information

Selected data

Contact information

~
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https://go.usa.gov/x7RyJ

Adelaida Area Description

uuuuuu

Inland coastal highlands

* Historical average annual precipitation about . , ' : v B ol
16-25 inches per year '

Rural domestic and agricultural
water users

* Increased percentage of irrigated groundwategwm
agricultural land ; :

_ Paso Robles

Groundwater is the predominant L g
source of water supply : PN -

Templeton

Not a designated groundwater ra N SR
basin RN

5 miles

Little is known about the
hydrogeology

California Department of Water Resources (2016); Basemap from ArcPro
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Consolidated
marine
sedimentary rocks

Adelaida area is structurally complex,

Adelaida Area Geology

Adelaida area geology

Surficial sediment
Monterey Shale

Vaqueros Sandstone

Sandstone, clay, and shale

Franciscan Assemblage

Serpentine
Basalt

Granitic basement rocks

and comprised of consolidated,
fractured sedimentary rocks

8 Paso Robles
el N groundwater
| ' : : ' basin geology

Surficial sediment

Semi-consolidated
sedimentary rocks

R Vet
Dibblee and Minch, 2004a,b,c, 2006a,b,c,d,e, 20073a,b; Jennings, 2010; U.S. Geological Survey and California
Geological Survey, 2019
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Adelaida Area Geology

Most rural domestic and
agricultural land use located
on Monterey Shale

Monterey Shale
* Late-early Miocene, marine

* Siliceous shale, white-
weathered, thin bedded

* Heterogeneous end-members

Users may be withdrawing
groundwater from:

* Monterey Shale
* Overlying surficial sediment
* Underlying sedimentary rocks

Evaluate groundwater system
with respect to hydrogeology

5 miles
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~ Vaqueros

Sandstone

2016 irrigated farmland
and urban land use

D rrigated
B Usually irrigated
B Urban

(California Department of Conservation, 2019)

- Surficial _—
sediment

Atascadern

County of San Luis Obispo Planning and Building Department - Geographic Technology Section (2017)
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hale

i

Cretaceous sandstone
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Task 2 — Hydrologic Data Collection

* Collect new hydrologic data over a period of two years
* Establish monitoring network
e Record present-day hydrologic conditions
* Data can be used to evaluate groundwater system

* Three types of data:
e Surface-water flow
 Groundwater levels
* Water chemistry

* All USGS-collected data is publicly available in the (NWIS) database

</
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https://nwis.waterdata.usgs.gov/

Task 2 — Hydrologic Data Collection

e Historical USGS sites, By
prior to 2021: . e z

e 3 groundwater wells | i o ey
e 9 surface-water sites

e USGS sites added during
Adelaida study
e 71 groundwater wells
e 2 surface-water sites

5 miles

U.S. Geological Survey (2019, 2024)
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Task 2 — Surface-Water Flow

* Installed a new streamgage along Paso Robles Creek
e USGS Site Number

* Reactivated historical streamgage along Santa Rita Creek
e USGS Site Number

* Continuously monitor each streamgage for two years
e Fall 2022—Fall 2024

e Surface-water data can be used to evaluate the amount of discharge
along a stream and be used to analyze groundwater/surface-water
Interactions

Preliminary Information-Subject to Revision. Not for Citation or Distribution.
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https://waterdata.usgs.gov/nwis/inventory?agency_code=USGS&site_no=11147098
https://waterdata.usgs.gov/nwis/inventory?agency_code=USGS&site_no=11147070

Task 2 — Surface-Water Monitoring

* Paso Robles Creek (11147098)
e Activated October 25, 2022

e Santa Rita Creek (11147070)
e Reactivated January 22, 2023
* Previously active 1960-1994

U.S. Geological Survey (2019, 2024)
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Task 2 — Surface-Water Monitoring

F e

Photo Credits: James Solum

~
Preliminary Information-Subject to Revision. Not for Citation or Distribution. s USGS

science for a changing world



Task 2 — Surface-Water Monitoring

* Paso Robles Creek (11147098)

Paso Robles C a Garcia RD NR Templeton CA -
11147098

October 1, 2022 - January 22, 2024

Gage height, feet
4.91 ft - Jan 22,2024 12:00:00 PM PST

Precipitation, 0 to 6.3 inches

Flooded site

Discharge: 0 to > 10,000 cubic-feet per second (ft3/s)

Installation

Maintenance

4+
[}
()
Yy
£
-
=
.20
Q
=
()
[e14]
©
O

Dec 2022 Aug 2023 Dec 2023

; U.S. Geological Survey (2024);
Precipitation, https://ucce-slo.westernweathergroup.com/

¥ X
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https://waterdata.usgs.gov/nwis/inventory?agency_code=USGS&site_no=11147098

Task 2 — Surface-Water Monitoring

e Santa Rita Creek (11147070)

Preliminary Information-Subject to Revision. Not for Citation or Distribution.

i
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Task 2 — Surface-Water Monitoring

e Santa Rita Creek (11147070)
Santa Rita C NR Templeton CA-11147070

October 1, 2022 - January 22, 2024
Gage height, feet
2.75ft-Jan 21,2024 11:00:00 AM PST

Precipitation, 0 to 6.3 inches

ge: 0 to > 2,000 ft3/s

Installation

Maintenance

No flow

Apr 2023 3 Dec 2023

; U.S. Geological Survey (2024); i
Precipitation, https://ucce-slo.westernweathergroup.com/ C » e
Photo Credits: James Solum
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https://waterdata.usgs.gov/nwis/inventory?agency_code=USGS&site_no=11147070

Task 2 — Surface-Water Monitoring

e Santa Rita Creek (11147070)
a2 USGS

USGS 11147070 SANTA RITA C NR TEMPLETON CA

Historical record Current study
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1964 1978 1976 1982 1985 1994 28688 2886 2012 26818 2824

— Daily nean discharge == Period of approved data
— Estinated daily nean discharge ™ Period of provisional data

Ml
its: James Solum
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; U.S. Geological Survey (2024) 'Ph
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https://waterdata.usgs.gov/nwis/inventory?agency_code=USGS&site_no=11147070
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Task 2 — Groundwater-Level Morj===:

USGS Water Resources

(District Access)

e Groundwater-monitoring N, T R0, [—
network

s Explore the NEW US tior

= 0 Dashboard interactive map to access real-time water data from
L e Full News BJ
* 60 wells o k USGS 353327120463001 027S011E27B001M
° _ i ' B
26 - domestic (TR Well Site
e 8-irrigation & gl o

e 18 - mixed use
e 8-unused

DESCRIPTI
Latitude 3 26.8", Longitude 120°46'29.8" NADS8S3

San Luis Obispo County, California , Hydrologic Unit 18060005
Well depth: 255 feet

 Quarterly measurements ) TS Yl

Land surface altitude: 947 feet above NAVDS8.
o B ) AVAILABLE DATA:
* August 2022 —June 2024 R = !

Begin Date [End Date C
urements| 2021-08-18 | 2023-12-06

Revisions

V¢ ‘ {4 o 5 A , Unavailable (site:0) (,t'nﬂese"__:r
* Continuous groundwater-level ] | orevaron
monitoring

Groundwater monitoring
e USGS pressure transducers at 2 o | © networkwen
unused wells

* Landowner instrumentation

Record for this site is maintained by the USGS California Water Science Center
Email questions about this site to California Water Science Center Water-Data Inquiries

North Coast

e All groundwater-level data are in
NWIS

Atascadero

5 miles

U.S. Geological Survey (2019, 2024)
- S ~ PR, =~ USGS
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https://nwis.waterdata.usgs.gov/

Groundwater response to
winter storms was
variable

After 2022-23 winter
storms, water levels
increased in all measured
WEIS

Water level

® <1 to 126 ft 5 2550 increase from

December 2022

Peak increases in water
levels occurred in about
May 2023

Since winter 2023, water
levels declined in most
measured wells

* From +5 ft to -47 ft

U.S. Geological Survey (2019, 2024)
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Task 2 — Groundwater-Level Monitoring

APPROXIMATE LAND SURFACE 850 FEET (NAVD 88)

Groundwater response to
winter storms was
variable

After 2022-23 winter

storms, water levels

increased in all measured | TG
WEIS e

Aug. 2022

} 25 feet

O 5-25  Water level

e <1to 126 ft "1 © % increase from

O 51-75  December 2022 4
O 6.100 toMay2023,in|

feet
O 101-126

WATER-LEVEL ALTITUDE, IN FEET (NAVD 88)

Peak increases in water
levels occurred in about
May 2023

2022-23 winter storms

Since winter 2023, water
levels declined in most
measured wells

* From +5 ft to -47 ft

U.S. Geological Survey (2019, 2024)
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APPROXIMATE LAND SURFACE 850 FEET (NAVD 88) APPROXIMATE LAND SURFACE 1323 FEET (NAVD 88) APPROXIMATE LAND SURFACE 1261 FEET (NAVD 88)
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Task 2 — Gr

Dec. 2023

~
o
=)

Aug. 2022

} 25 feet

~
N
o

WATER-LEVEL ALTITUDE, IN FEET (NAVD 88)

WATER-LEVEL ALTITUDE, IN FEET (NAVD 88)

* Groundwater response to
winter storms was
variable

2022-23 winter storms
2022-23 winter storms

APPROXIMATE LAND SURFACE 922 FEET (NAVD 88)

After 2022-23 winter
storms, water levels
increased in all measured

v e v 5 IS D NS 50 AT
II 2y Y 5 b P g A A Tho
We S Red @ s5-2 A >, ) ‘ ,_

Mountain

e <1to126ft Q =
O 51-75

O 76 - 100
O 101-126

orms..

WATER-LEVEL ALTITUDE, IN FEET (NAVD 88)
2022-23 winter st

Peak increases in water
levels occurred in about P, O ”
May 2023 A\ | . ’ % b R / APPROXIMATE LAND SURFACE 1080 FEET (NAVD 88)

*-—-o-"""

Since winter 2023, water
levels declined in most
measured wells

* From +5 ft to -47 ft

©
<
a

©

=

a

Atascadero

WATER-LEVEL ALTITUDE, IN FEET (NAVD 88)

WATER-LEVEL ALTITUDE, IN FEET (NAVD 88)

2022-23 winter storms

U.S. Geological Survey (2019, 2024)

2022-23 winter storms

2023 2024
YEAR
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science for a changing world



Nearby pumping wells Continuous groundwater-level
Construction Onset of pumping . .
/ monitoring
e USGS pressure transducers

. , and

Groundwater level above NAVD 1988, in feet

Date (2023)
U.S. Geological Survey (2024)

Monterey Shale

|

Nearby pumping wells

Photo Credits: Geoff Cromwell SU rﬁCial
/ sediment

g Pre“mmary Information SUbJECt to Revision. Not for Citation or Distribution. County of San Luis Obispo Planning and Building Department - Geographic Technology Section (2017);
science for a changing world U .S. Geological Survey (2019)



https://waterdata.usgs.gov/nwis/inventory?agency_code=USGS&site_no=353618120474801
https://waterdata.usgs.gov/nwis/inventory?agency_code=USGS&site_no=353605120473801

Task 2 — Groundwater-level Monitoring

* Conceptual groundwater flow system

errace

A Conceptual diagram of

Regional and sub-regional recharge area

ﬂ groundwater flow paths

Unsaturated zone
/ Areas of local

L -Q recharge% Surface-water body

Water table

nnnnnn

Atascadero

5 miles

Modified from Alley and others (1999)

U.S. Geological Survey (2019, 2024)

~
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Task 2 — Groundwater-level Monitoring

* Preliminary groundwater flow directions
from groundwater-level measurements 9 A

errace

MMMMM

* Flow from higher altitudes

* Northeast and southeast from the Santa
Lucia Mountains (minimal data)

* Southeast towards Salinas River
* Northwest towards Lake Nacimiento

* Flow may or may not be controlled by

subsurface geologic structure R, estimated groundwater [}
brill flow directions .
Size of a.rrow not
* Flow may or may not align with surface D o
drainages

Headlands

e Can be evaluated with hydrogeologic

framework, AEM data, and water quality data =~ 1JSGS
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Task 2 — Water-Chemistry Sampling

* Samples collected in Feb—Mar 2023: %

e 14 wells, 3 surface-water sites

 Sampled for:

* Major, minor, and trace ions
Nutrients
Stable isotopes of oxygen and hydrogen
Tritium and carbon-14/13 (wells only)
Field parameters (wells only)

- Groundwater sample

A Surface-water sample

* Water-chemistry data can be used to: NEEFE—_G—"

* Characterize the source(s), movement, | B jonteta sediment
and age of groundwater N 5 Vasueros sandsione
. 5 0 retaceous sedimentary
* Identify the source and climatic D o ot
conditions at the time of groundwater ranciscan Assemblage
recharge

5 miles

County of San Luis Obispo Planning and Building Department - Geographic Technology Section (2017);

Jennings, 2010; U.S. Geological Survey and California Geological Survey, 2019 [
. U s 20165 el = USGS
Preliminary Information-Subject to Revision. Not for Citation or Distribution. "~

science for a changing world



Task 2 — Water-

Chemistry Sampling

U.S Environmental Protection Agency (EPA)
contaminant levels for drinking water

* MCL -
* SMCL-

Most major ion concentrations are below

their EPA MCL or SMCL

lon concentrations in groundwater may be

associated with geologic units

All water quality data are in NWIS

Total dissolved solids

2500

. Groundwater sample
A Surface-water sample

1000 . . . .
“@ 2 (300 ml)
mg
500 _,.,-*A,.-;-,.,-,L_.,.,_,.,_-.,-,‘,_,.,_,.,_,.,_,‘,_,.,_,.,_,.,_,.,_,.,_,.,_,.,
[

1500

Total dissolved solids, in milligrams per liter

Sample date

EPAMCL Nitrate as Nitrogen
(10 mg/L)

o L 9
. [

Nitrate as N, in milligrams per liter
o g
5] u

2/25/2023  2/26/2023  2/27/2023 2/28/2023
Sample date

" e B N = USGS
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https://www.epa.gov/ground-water-and-drinking-water/national-primary-drinking-water-regulations
https://www.epa.gov/sdwa/secondary-drinking-water-standards-guidance-nuisance-chemicals
https://www.epa.gov/sdwa/secondary-drinking-water-standards-guidance-nuisance-chemicals
https://nwis.waterdata.usgs.gov/

Task 2 — Water-Chemistry Sampling

-

e Age dating — Tritium and Carbon-14

* Presence of tritium indicates recharge after 1952

* More recent recharge has a greater percentage of &
modern carbon

. Detectable tritium

. No detectable tritium

Tritium, in picocuries perliter

Selected geology
Surficial sediment
X Monterey Shale
Tritium detection limit Vagueros Sandstone
Cretaceous sedimentary
rocks
4'0 5'0 BIO ?IO Franciscan Assemblage

Carbon-14,in percent modern carbon &
A Surface Water  BNo detectable Tritium B Detectable Tritium

5 miles
U.S. Geological Survey (2024) _
County of San Luis Obispo Planning and Building Department - Geographic Technology Section (207);
Jennings, 2010; U.S. Geological Survey and California Geological Survey, 2019 % USGS
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Task 2 — Water-Chemistry Samplmg

e Age dating — Tritium and Carbon-14
* Presence of tritium indicates recharge after 1952

* More recent recharge has a greater percentage of |
modern carbon

A

Regional and sub-regional recharge area Conceptual dlagram of
ﬂ groundwater flow paths

Unsaturated zone

Areas of local
- —-Q recharge% Surface-water body

Water table

Detectable tritium

No detectable tritium

Monterey Shale
Vaqueros Sandstone
Cretaceous sedimentary
rocks
[ Franciscan Assemblage

5 miles

Modified from Alley and others (1999) County of San Luis Obispo Planning and Building Department - Geographic Technology Section (2017);

Jennings, 2010; U.S. Geological Survey and California Geological Survey, 2019 USGS
Preliminary Information-Subject to Revision. Not for Citation or Distribution. -
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Summary of Current Work

* Task 2 — Hydrologic data collection

* Installed and currently monitoring two streamgages on Paso Robles Creek and Santa
Rita Creek

e Established groundwater monitoring network
e Currently measuring groundwater-levels at more than 60 wells
e Continuously monitoring groundwater-levels at two unused wells

e Collected water chemistry samples from 14 wells and 3 surface-water sites

* Groundwater-level response to winter storms was variable
* Most wells have some fraction of modern recharge

* Geologic influence on recharge response and water chemistry

" S » N =~ USGS
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Task AEM — Hydrogeologic Evaluation using
Airborne Electromagnetic Survey Data

* Evaluate hydrogeology using airborne
electromagnetic (AEM) survey data

e Construct 3D hydrogeologic
framework

e Support hydrologic investigation

Example images of AEM survey equipment, methodology,

* AEM survey data collected by California DWR and example data

* Funded by voter-approved Proposition 68,
Senate Bill 5, and general fund

* Analysis funded by USGS Integrated Water
Availability Assessments (IWAAs) program

Preliminary Information-Subject to Revision. Not for Citation or Distribution.


https://water.ca.gov/Programs/Groundwater-Management/Data-and-Tools/AEM
https://water.ca.gov/Programs/Groundwater-Management/Data-and-Tools/AEM

Airborne Electromagnetic Survey Data

* AEM surveys flown in August 2021
e Survey Area 1 — Salinas Valley

e 152 km of line data

 Raw and processed data available
* https://data.cnra.ca.gov/dataset/aem

* Survey lines selected to cross geologic

units and structures, avoid
infrastructure

Monterey

California Department of
Water Resources (2022)

San Luis Obispo

AEM survey
flightlines

Pt |

d E F Vagiinis:-
Dibblee and Minch, 2004a,b,c, 2006a,b,c,d,e, 2007a,b; Jennings, 2010; U.S. Geological Survey and California
Geological Survey, 2019

~
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AEM Survey
AEM survey - ,- — ' Data

flightlines

Visualization

* Geologic map and AEM
survey flightlines draped
on land surface elevation

* 8x vertical exaggeration

~
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AEM Survey
t | Data

Resistivity, in ohm-m

North

[ 00 Visualization
L2000
- 1000  AEM survey data shown as

XYZ points
500
L300
200 * Resistivity in ohm-meters
e Hot colors more resistive

-10.0 e Cold colors less resistive
50

140 » 8x vertical exaggeration

— Sooo cmdooo coZooo = y==f =r=r= Toohoo resSoo T

~
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AEM Survey

Data
Visualization

Resistivity, in ohm-%\

* Resistivity generally varies based on mapped geology
* Conductive features in the Paso Robles groundwater basin
* Generally resistive features in the Adelaida area, exception

North

may be

the Monterey Shale
a USGS

science for a changing world
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Summary of Current Work

* Task AEM —Hydrogeologic evaluation using airborne electromagnetic (AEM) survey
data

* Reprocessed AEM data for use in fractured, consolidated rock setting
 Compiled borehole lithology and geophysical data
* Preliminary conceptual framework and analysis

~
Preliminary Information-Subject to Revision. Not for Citation or Distribution. = USGS

science for a changing world



Next Steps

Complete Task 2 and Task AEM

* Task 2 — Hydrologic data collection
* Monitor both streamgages — through December 2024
* Collect groundwater-level measurements — March and June 2024

* Task AEM —Hydrogeologic framework using AEM survey data
* Finalize hydrogeologic framework and interpretive report — Fall 2024

</
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Next Steps

Proposal for Future Work
* Future work tasks and budget to County staff — Spring 2024

* Future work tasks may include:
e Continued surface-water and (or) groundwater monitoring
* Additional water chemistry sampling
* Focused hydrogeologic evaluations
* USGS interpretive report

</
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Thank you!

Sign up for EMAIL LIST at:
CONTACTS: https://www.slocounty.ca.gov/AdelaidaStudy

. Websites:
U.S. Geological Survey

* Geoff Cromwell, Geologist U.S. Geological Survey:
gcromwell@usgs.gov
(805) 266-5234

. . . Upper Salinas — Las Tablas Resource Conservation District:
Upper Salinas — Las Tablas Resource Conservation District

https://www.us-Itrcd.org/adelaida-hydrogeologic-study

* Devin Best, Executive Director
devin@us-ltrcd.org
(805) 460-7272 ext. 5

San Luis Obispo County Flood Control and Water Conservation

District San Luis Obispo County Flood Control and Water

Conservation District:
* Brandon Zuniga, Water Resources Engineer

https://www.slocounty.ca.gov/AdelaidaStudy

Bzuniga@co.slo.ca.us
(805) 788-2110

~
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https://www.slocounty.ca.gov/AdelaidaStudy
mailto:gcromwell@usgs
mailto:devin@us-ltrcd.org
https://www.usgs.gov/centers/california-water-science-center/science/evaluation-groundwater-resources-adelaida-area-san
https://www.usgs.gov/centers/california-water-science-center/science/evaluation-groundwater-resources-adelaida-area-san
https://www.usgs.gov/centers/california-water-science-center/science/evaluation-groundwater-resources-adelaida-area-san
https://www.us-ltrcd.org/adelaida-hydrogeologic-study
https://www.slocounty.ca.gov/AdelaidaStudy
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