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Sonoma County Water Agency Overview
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Agency/USGS Sonoma Valley
Groundwater Study

<USGs Key Findings:

In cooperation with the
SONOMA COUNTY WATER AGENCY

Geohydrological Characterization, Water-Chemistry, > Increased pumplng between 1975-
and Ground-Water Flow Simulation Model of the 2000 (6’000 to 8’500 acre-ft/yea r)

Sonoma Valley Area, Sonoma County, California
» Localized decline of groundwater
levels

» 17,000 acre-ft decline
groundwater storage

» Salinity issues in southern part of
Valley

> Numerical Model - Evaluate data

S —— gaps & simulate future conditions
Scientific Investigations Report 2006-5092

U.S. DEPARTMENT OF THE INTERIOR
U.S. GEOLOGICAL SURVEY



Sonoma Valley Estimated Water Use

by Type

Water Sources|

* Groundwater

® Russian River

* Recycled

Uses
* Agriculture
®* Domestic

e Urban

Total Water Use

Local Groundwater Use

Local

Groundwater
8493 AF
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Groundwater Urban
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Groundwater
Level Trends

* Long-term data
IS sparse

e | ocalized areas
of declining

groundwater
levels

* Groundwater-
levels are locally

below sea level




Salinity In Southern End of Sonoma

Valle

Groundwater Quality
Generally Acceptable

Localized Issues:

»Salinity
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Reclaimed water distribution system
= === Line of equal specific conductance
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Overview of Sonoma Valley Groundwater

Management Program (GMP)

» Convened Stakeholder Group in June 2006

e Agricultural alliances, environmental organizations, /
water purveyors, and residential groundwater users

» Groundwater Management Plan Adopted by
Sonoma County Water Agency, City of Sonoma
& Valley of the Moon Water District in Late
2007

* Non-Regulatory and Collaborative Process

e Letters of Support and Endorsement received from
Mission Highlands Mutual Water Company, Sonoma
County Water Coalition, Sonoma Ecology Center, and
the Sonoma Valley Vintners & Growers Alliance

> Fifth Year of Implementation " Sonoma Valley

l.J Groundwater
Management Program




Ground-Water Flow Model
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No Additional Action N-0

Simulation Cases

A Storm Water Recharge N-4a

-, ) I
No Additional ‘/ B Groundwater Banking "N-4b

Imported
Water C Recycled Water N-4c

D Conservation N-4d

Normal Year BB s

Additional No Additional Action ~ N-1

Imported A,C.D N-3

Water

No Additional

Imported No Additional Action D-0
Water

Multiple Dry Year

Additional
Imported
Water



What Did We Learn?
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Management Strategies

CONSERVATION of Urban, Non-Urban, &
Agriculture

RECYCLED WATER use to offsetgroundwater
pumping

STORMWATER to recharge of groundwater

BANKING Russian River water to recharge
groundwater basin



Monitoring Components of GMP

Component

Program/Study

Lead Entities/Data Sources

Groundwater Levels

Voluntary Groundwater-Level Monitoring

Volunteers/DWR/SCWA

Program
Construct Dedicated Monitoring Wells DWR/SCWA
CASGEM Program SCWA/DWR
Groundwater Quality Expand DWR Water Quality Monitoring DWR/SCWA
Public Water System Monitoring CADPH/USGS (GAMA)
Dedicated Monitoring Wells DWR/SCWA
Surface Construct Additional Streamflow Gauges SCWA/USGS
Water/Groundwater
Interaction Seepage Runs USGS/Sonoma Ecology Center/SCWA

Stable Isotope Study

Lawrence Berkeley National Laboratory

Land Surface Subsidence

Under Development

Under Development

Precipitation

Under Development

Under Development




Voluntary Groundwater-

Level Monitoring

80 = New Wells since 2007

140 - wells with Synchronized

Monitoring
Groundwater Levels Only

Track and Assess Seasonal
and Long-term Trends

Incorporated subset of wells
into CASGEM Program (33)

Maijority of monitoring
conducted by volunteers
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Program Outreach Materials

VOLUNTEER WATER-TABLE LEVEL MONITORING

PROGRAM OVERVIEW
Do your have a well on your property?

If so, please consider participating in the Volunteer Groundwater Level Program.

The purpose of the program is to incorporate privately-owned wells
to augment the existing network of monitoring stations to track
watertable elevations throughout Sonoma Valley. The goal of
tracking water-levels is to assess the overall status of the aguifer
and to help identify locations targeted for future recharge and
conservation projects as part of the Sonoma Valley Groundwater

Program.

Well monitoring is quickly
completed by trained
volunteers,

Intended Use of Collected Water Well Level Data

=  Monitor groundwater level elevations;

= Understand the relationship and interaction between surface water and groundwater along
Sonoma Creek;

* Maintain a central data management system of menitoring information; and

= Improve predictive computer models,

Monitoring will not include how much water you pump. All collected data will be managed by the
Sonoma County Water Agency and will be confidentlal; there will be no public presentation of
individual well data.

Benefits of Participating in Program Spearheaded by the work of the Basin Advisory Panel,

= You will be provided with accurote groundwater | cOnsisting of 20 individuals who represent agriculture,

Jevef i ok e peoparty: land use, business, the environment, residents, water

= You will be helping to shope the future of

Sonoma Valley’s groundwaler management. suppliers and agencies, including the Sonoma County

= There will be na cost 1o the landowner. Water Agericy, the Valley of the Moon Water District, the

City of Sonoma, the Sonoma Valley County Sanitation

District and the County of Sonoma, this effort is a critical component of a recently adopted
Groundwater Management Plan. The Plan is intended to protect groundwater guality, create

groundwater sustainability, and increase groundwater recharge.

To volunteer your well for possible inclusion in this important program, PLEASE contact Tim Parker
at (707) 9350235 or tparker2@slb.com.

www.sonomacountywater.org/svgroundwater/

Version: 8-8.08

VOLUNTEER WATER-TABLE LEVEL MONITORING PROGRAM

Sonoma Valley Groundwater

ASKED QUESTIONS

What is groundwater and why is it important to Sonoma Valley? R U LI

Groundwater is water below the ground surface stored in the cracks and
spaces in soil, sand, and rock. Groundwater is contoined in formations
known as aquifers, which consist of materick such os sond and grovel parted
that are permesble (having large conmected spaces between the  36%
materials that ollow water to flow through). The area where water fills
the aquifer is known os the sowrated zone, ond the top of this zone s

known as the water toble.

Groundwater resources hove long played o significant role in the Recycledt
Ny

development, growth and sustainability of Senoma Valley, with neorly
&60% of the annual water demand mat by local groundwater resources.

What is the Volunteer Water-Table Level Monitoring Program and why is it being underfaken?

The Yolunteer Water-Table Level Monitoring Program will improve under ding of the gr depletion
and recharge. Privatelyowned volunteer wells cugment the nefwark of statians tracking water-table elevafions

throughout Sonoma Valley. Tracking water-table elevofions will help to assess the overall status of the aquifer
and identify locaotions for future recharge. Open spoce ond agricutiural areas provide valuoble recharge areas.

Why is water-lavel dod?
Dato are insufficient 1o understand trends In groundwater levels basin-wide. Increasing moniroring across Senoma
Valley, including wells of varying depths, will greorly improve understanding of the oquifer. The long-term goal
it 1o help prevent drops In water table elevations that would require drilling wells deeper af great expense to
local landowners.

Will the monitors be measuring how much groundwater | use?
Mo measurement of the ameount of greundwater pumped will be taken. The measurement will document the
depth o groundwater in the well only.

Will someone try fo curtail my g d use if | parficipate in the program?

Mo, The water level monktoring ¥ o non-regulatory, voluntary program o measure groundwater levels In the
Sonoma Valley. Groundwater use is not being measured as part of this program.

What are the benefits of monitoring groundwater levels?

There are many benafits 1o manitoring warer-table levels, including:

Assessing anrwal and lang-term changes of groundwater in soroge;

Estimating rechorge rates and where recharge oocurs;

Determining direction and gradient of groundwater flow;

Understanding how aguifer systems work;

Gaining Insight for new well construction; and

Providing well owners nformation regarding trends that infuence their well's function and how fo increase recharge.

How long is the g progr ipated fo last?

The monitoring program will last indefinitely into the funre. As groundwater-level frends in the Sonoma Valley
become bemer understood, the monitoring program may change the number and locations of monitoring wells.

Wh :k‘:ill._. Sicipate?
Anyone whe owns o well in the Senoma Valley s encouraged to contact Tim Porker at 707 /9350235 or

tparker2@slb.com 1o discuss whether or not their well is suitable for monitoring as part of this program. The
well owner will be asked to provide informafion regarding the yeor the well was constructed.

“ e e

Versem 72308



Data Sharing
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Groundwater Conditions

» Shallow-Zone wells _
generally stable and above sea |
level

»Localized areas of declining
groundwater levels mainly
observed in Deeper-Zone wells [*

> El Verano Area

» Southeast of City of
Sonoma

> Groundwater-levels are

locally below sea level



Data Evaluation/Display - Hydrograph

Groundwater Elevation (feet above mean sea level)

Groundwater-Level Hydrograph
F06-02 (>500 feet)

—s— Groundwater Elevation = Spring Elevation

A Fall Elevation

Surface Elev. 989 feet
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Installation of Nested Groundwater

Monitoring Wells

Sonoma \/alley
r(\/\:)rou ndwater
a

nagement Program

A
)

Project completed
under $250,000
California

Department of N

Water Resources &

Local Groundwater
Assistance Grant

DEPARTMENT OF

WATER RESOURCES

WA

At margins of groundwater-level pumping
depression and region of elevated salinity
concentrations

SV-MW!1 located along 8t" St East just north of
wastewater treatment plant

SV-MW?2 located along Watmaugh Rd within
400 feet of Sonoma Creek



Geologic Findings
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Rg— » Permeable Sand and Gravel dominates shallow
RS . aquifer (less than 100 feet deep).

« Lots of Clay and relatively thin Sand/Gravel zones
beneath 100 feet.

« Sand and Gravel aquifer zones and Clay aquitard
zones correlate reasonably well between two
locations and may be continuous.
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(Watmaugh Rd. ) Tl o e T
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100 to 360 feet:

vy

. |3 Thin Sand/Gravel
Zone

TN

Lots of Clay

N w‘"’"f\.“‘w../'\‘ ) e

VL

i 220 to 355 feet:

1 FETER RURCANET UEET SNNET SRUWY SUNNR SUREE (UNEE SRUNL SUTILSATEL RTTSRINT INATE (NUTT TNURE SRRNE CNSCTIRRL PTNLY

360 to 410 feet: = 0 355 to 385 feet:

- Sand and Gravel
385 to 440 feet:

r\\

A Vo e
| L] | |
|

Sand/Gravel zones
with Clay interbed

Y
R

: JWWWWWWW

AL
~
/

L I

Mostly Clay

|
HLA!

410 to 450 feet:

~ 440 to 455 feet:
Clay

e
F
W

i

i Sand and Gravel
ol ~ 455 to 500 feet:

450 to 485 feet:

Wy A

Mostly Clay

A

Sand/Gravel




Well Construction and

Data Collection

3-inch @ Schedule 80
PVC Weill Casing
(0 to 85 ft. bgs)

Neat Cement Sanitary Seal
(0 to 70 fi. bgs)

Transition Sand Filter Pack No. 60
(75 to BO fi. bgs)

3-inch @ Schedule 80
PVC 0.020-inch Slotted Well Screen
(85 to 95 ft. bgs)

Bottom Cap and Sump
(95 to 105 ft. bgs)

3-inch @ Schedule 80
PVC Well Casing
(0to 223 fi. bgs)

Transition Sand Filter Pack No. 60
(213 to 218 ft. bgs)
3-inch @ Schedule 80
PVC 0.020-inch Slotted Well Screen
(223 to 233 fi. bgs)

Bottom Cap and Sump
(233 to 243 /. bgs)

Transition Sand Filter Pack No. 60
{345 to 350 fi. bgs)

3-inch @ Schedule 80
PVC 0.020-inch Slotted Well Screen
(355 to 365 ft. bgs)

Bentonite-Sand Seal
(380 to 430 fi. bgs)

Transition Sand Filter Pack No. 60
(430 to 435 ft. bgs)

3-inch @ Schedule 80
PVC 0.020-inch Slotfed Well Screen
(440 to 455 fi. bgs)

22-inch @ boring
(0 to 50 ft. bgs)
18-in boring (50 - 260 ft, bgs)'

12-in baring (260 - 390 fi. bgs)’
8-In boring (380 - 470 ft. bgs)"

Ground
/ Surface

g
B
i

B e

—ay————— Traffic-Rated Weill Vault

[ A

-

W
T/ /)

N
N
N
N
B

I\ —
/A

-

Locking Waterproof Well Cap

18-inch @ Steel Conductor Casing
(0 to 50 fi. bgs)

10-Sack Cement=-Sand Seal
(0o 50 ft, bgs)

Hydrated Bentonite Chip Seal
(70 to 75 fi. bgs)

Sand Filter Pack #2/12
(80 to 110 fi. bgs)

Benlonite-Sand Seal
(110 to 213 ft. bgs)

3-inch @ Schedule 80
PVC Well Casing
(0 to 355 ft. bgs)

Sand Filter Pack No. 2/12
(218 to 248 ft. bgs)

Bentonite-Sand Seal
(248 to 345 ft. bgs)

Sand Filter Pack No. 2112
(350 to 380 fi. bgs)

Bottom Cap and Sump
(365 to 375 ft. bgs)

3-inch @ Schedule 80
PVC Well Casing
(0 to 440 ft. bgs)

Sand Filter Pack
(435 10 470 fL. bgs)

Bottom Cap and Sump
(455 to 465 ft. bgs)

! Option for contractor to ream borehole to 12-inch diameter from 260 to 390 feet bgs and fo S-inch
diamater from 390 to 470 ft bgs rather than 16-inch diameter from 50 to 470 ft bgs

Collection of Water Quality
Samples to evaluate salinity
distribution.

Instrumentation of wells with
pressure transducers,
temperature probes and water
guality sensors.

Instrument and collect data
from surface water in Sonoma
Creek to assess surface water
& groundwater interaction.

Incorporate detailed lithologic
data into Hydrostratigraphic
Framework update.

Incorporate data into update
of Groundwater Flow Model.



Water Level Elevation (feet Mean Sea Level)
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Sonoma Valley Wells (SV-MW1) Hydrograph

Shallower two zones are relatively
stable through monitoring period

\

£

/

e

4

——

~

Deeper two zones display recovery over first 3 weeks of
Nov. followed by general stability

11/10/11

M Precipitation

11/20/11

11/30/11

» SV-MW1-95

12/10/11

» SV-MW1-233

12/20/11 12/30/11

» SV-MW1-365  + SV-MW1-455

0
1/9/12

*Overall downward vertical gradient (except between 233 and 365 foot zones at times)

*Pumping influences appear most prominent in 365 foot zone and minor in 95 and 365 foot zones

Daily Rainfall (inches)



Groundwater Quality

Monitoring

Expand Historical DWR
Groundwater Quality
Monitoring

Incorporate Data from USGS
GAMA Program

Incorporate Data from Public
Water Supply Systems

Dedicated Monitoring Wells
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Surface Water/Groundwater Interaction:
Stable Isotope Sampling - LBNL

® Sample Location
Screened Interval (ft)
SH-3He Age

% Pre-Modern (>50 yr old)

Recharge Temperature (°C)

R

g
7

L ]
L]

Feet

T T T T
0 1000 2000 3000 4000 5000
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Overall Results:
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= Well depths

» Recharge Temperatures

= 3H-He ages

= % Pre-Modern

82-350 (mostly < 200 ft)

15.2-19.5 ©C

16-43 years

75-98%

» What causes these deep groundwater signatures 4

in relatively shallow wells?
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Groundwater decreases with age closer
to stream (indicating it is a source of
recharge)

Most wells combination of groundwater
ages, 16 to 43 years mixed with pre-
modern groundwater (>50 years old)

Relatively old age of groundwater
indicates slow recharge/replenishment
rates



Surface Water/Groundwater Interaction:
Seepage Runs

Contemporaneous
Streamflow
Measurements in
Sonoma Creek and
Tributaries

Characterize exchanges
between surface water
and groundwater
(Recharge and Discharge
Areas)

Most of Sonoma Creek
is a Discharge Area (i.e.,
Groundwater supports
Baseflow of the Creek)

EXPLANATION

=== Gaining reach (March 2003)

T Losing reach (March 2003)

Data collection sites and identifier—
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ﬂT . On tributaries to
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Monitoring Data Utilized to Support
Ongoing and Planned Activities

» Upgrade Groundwater Flow Model to Fully Couple with Surface
Water Model (GSFLOW)

» Salt and Nutrient Management Plan

» Groundwater Banking Feasibility Study initiated in 2010 for
banking excess winter water from the Russian River in the
Sonoma Valley groundwater basin for storage and use in the
summer or during drought periods

= Coordination with the City of Sonoma and Valley of the Moon Water
District and other stakeholders

> Initiate Watershed Planning Study to assess projects that detain
excess stormwater from the Sonoma Creek Watershed to both
Mitigate Flood Hazards and Enhance Groundwater Recharge
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Challenges/Lessons Learned

Outreach for Voluntary Groundwater Level Monitoring Program — FAQs/Fact Sheet

> Important to emphasize that data collected is groundwater-levels (not pumping volume)

> Be clear regarding how data will be displayed and maintained

Technical Challenges for Voluntary Groundwater Level Monitoring Program

» Availability of well construction information limits utility of data from many wells
» Absence of appropriate water-level access/obstructions within wells

» Ensuring that data is collected in a standardized manner with adequate data quality
>

Many wells perforated across multiple aquifers

> Need for dedicated monitoring wells/funding

Data Management — Plan Early in Process

» Standardized method for reporting data
> Flexible data management system needed for multiple sources and types of data

> Feedback of data/information to well owners
28



Groundwater Management Program Funding

SONOMA

cCeouUNTY

e Local Cooperative Funding
Agreement

»SCWA, City of Sonoma, Sonoma County
Agricultural Preservation and Open Space
District, VOMWD, SVCSD and County

SONOMA COUNTY
AGRICULTURAL PRESERVATION AND OPEN SPACE DISTRICT

 DWR Memorandum of
Understanding

» Facilitation Services For Plan Development

H H 1 1 : DEPARTMENT(;I:' ol
» Continuing Technical Assistance for Program & 7 WATER RESOURCES

Implementation
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