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California SGMA Requirements

Maintain a Functioning GSA 

(Budget and Staffing) 

Conduct Annual GW Monitoring 

and Reporting (each April)

Ongoing GSA 

Coordination/Outreach
Prepare/ Approve Five -

Year GSP Updates
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Solano Subbasin is Comprised 

of Multiple GSAs

ǒ Groundwater Sustainability Plan (Plan Area)
ǒ Find out if you are located in the Solano 

Subbasin: solanogsp.com/solano -subbasin/

Solano 
GSA
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Independent Reclamation District (RD) GSAs; RD 3, RD 349, RD 555, RD 556, RD 2111, RD 317
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GSP Implementation: Ongoing Activities

ǒ Annual Reports and Five-Year Updates

ǒ Tracking Groundwater Conditions

ǒ Projects and Management Actions

ǒ Outreach

ǒ Grant Opportunities

Infiltration
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Hydrogeologic Conceptual M odel

Å Geologic Cross Sections (Key Component of HCM)

Å 7 prior cross sections focused on deeper 
conditions

Å 8 new cross sections to enhance HCM 

Å 5 shallow sections along Putah Creek

Å 3 across northern and southern areas of Subbasin

Å Lithologic & Geophysical Logs: Characterize  
Subsurface Sediments to Depths >2500 Ft 

§ 354.14. Hydrogeologic Conceptual Model

Each Plan shall include a descriptive hydrogeologic 

conceptual model of the basin based on technical studies 

and qualified maps that characterizes the physical 

components and interaction of the surface water and 

groundwater systems in the basin.
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HCM and Groundwater Conditions
Å Previous Hydrogeologic Studies

Å Numerous Figures/Maps 

Å Groundwater Data and Analyses

(historical by aquifer/depth zone)

Å GW levels (hydrographs; contours)

Å GW quality (key constituents: 

TDS; nitrate; boron; arsenic; chromium 6)

9
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Water Budget Schematic: Preliminary
Surface Water System Water Budget

Focus of Preliminary

Surface Water 

System

Water Budget 

INFLOW

INFLOW

INFLOW

OUTFLOW

OUTFLOW

OUTFLOW

GROUNDWATER 
SYSTEM

SURFACE WATER 
SYSTEM

-
EXCHANGE

Surface Water/Groundwater Interface
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.

Plan Area, 
Subbasin 
Setting & 

Water 
Supplies
(Ch 1-5)

Plan Area, Subbasin Setting & Water Supplies

Sustainable Management Criteria & Monitoring 

Submit GSP to DWR: January 31, 2022

GeologicCross Section-2-нΩ

Middle 

Tehama

Upper 

Tehama

Basal 

Tehama

West East

UNCONFINED

SEMI-CONFINED/CONFINED

CONFINED
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Northwest Focus Area
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Solano Subbasin ïLong -Term Funding Strategy

June 2017

Form GSA

January 2022

GSAs adopt GSP and submit GSP to DWR

GSP Development GSP Implementation

2042

Achieve Sustainability

Maintain sustainability 

for 50 years

SGMA Timeline

You are here
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Upcoming Grant Funding Opportunities

Example: Department of Water Resources SGMA Implementation ïRound 2 Funding 

Cycle

Purpose: To provide funding support for implementation activities including annual 

reports, five -year updates, projects, and management actions

.

Timeline: Grant application will be submitted in approx. Fall/Winter 2022 

GSA Charges: Will be adjusted accordingly based on future grant funding
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Proposition 68 Grant Application
Grant Funding Requests

Project Title Cost
Componen

t Ranking
Comments

Component 1- Grant Administration $391,000 5 Currently assumes maximum allowable at 10%

Component 2- GSP Monitoring and Data Management Enhancements $970,000 2

Task 1: Monitoring Enhancements and Addressing Monitoring 

Data Gaps
$340,000

Task 2: Data Management System Enhancements $250,000

Task 3: Interconnected Surface Water (ISW) and Groundwater 

Dependent Ecosystems (GDEs) and Putah Creek Projects
$380,000

Component 3- Supporting Groundwater Use Management Actions $1,075,000 3

Task 1: Improving Understanding of Basin Water Use $375,000

Task 2: Local Water Conservation and Management $400,000

Task 3: Groundwater Management Policy- Positioning for the 

Future
$300,000

Component 4- Water Supply Replenishment and Reliability Projects $900,000 4

Task 1- Recharge Study ïTargeted Augmentation $600,000

Task 2- Localized Groundwater Conditions Evaluation (near Lake 

Solano)
$150,000

Task 3- City of Vacaville Recycled Water Planning $150,000

Component 5- GSP Implementation, Outreach, and Compliance 

Activities
$965,000 1

Task 1- Prepare Annual Reports $400,000 Annual reports WY 2022-2025

Task 2- Modify GSP in Response to DWR Determination $15,000

Task 3- Five-Year GSP Update $325,000
Due January 2027, grant funding expires April 2026; approx. 

50% of total cost included

Task 4- Stakeholder Engagement and Community Outreach $225,000

Total Funds Requested $4,301,000
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Multiple ways to stay involved

Ongoing outreach via: 

ǒ Website: SolanoGSP.com

ǒ Newsletters     

ǒ Press Releases

ǒ Town Halls

ǒ Events in partnership with RCDs

ǒ Individual GSA Board meetings

Work with beneficial user groups includes:

ǒ Projects and Management Actions

ǒ Inter-basin Coordination

ǒ Intra-basin Coordination 

ǒ Tribes

ǒ Disadvantaged Communities
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THANK YOU



Vicki Kretsinger Grabert
LUHDORFF& SCALMANINI CONSULTING ENGINEERS



SACRAMENTO VALLEY WATERSHEDS:
REGIONAL COLLABORATIVE APPROACHES TO MAINTAINING 

AND IMPROVING GROUNDWATER QUALITY
January 24, 2023

Vicki Kretsinger Grabert, Luhdorff & Scalmanini, Consulting Engineers
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OVERVIEW

ÅNitrate in Groundwater: Occurrence in 
Sacramento River Watershed

ÅSVWQCIrrigated Lands Regulatory Program: 
D!w ¦ǇŘŀǘŜ ŀƴŘ !D[!b5 5ƻƳŜǎǘƛŎ ²ŜƭƭǎΩ 
Results

ÅCentral Valley BPA: Nitrate Control Program

ÅSustainable Groundwater Management Act

BPA Management Zone 
(MZ)

SGMA Groundwater 
Sustainability Plans

Irrigated Lands 
Regulatory Program 

Coalition (GQMP/MPEP)



ÁWhat is Nitrate?

Á Contaminant that can make drinking water unsafe for 
drinking when above a certain level

Á You can not see, smell, or taste Nitrate in water

Á You can not boil Nitrate out of water

Á Chemical found in most fertilizers, manure, and septic tanks

Á Rain or irrigation water can carry Nitrate down through the 
soil and into groundwater

NITRATE: A VERY COMMON CHEMICAL



ÅAdapted from Marshak, 2005 in Poeter, et al., 2020

CHEMICAL CONSTITUENTS (INCLUDING NITRATE): 
HUMAN LAND USES



ÁWhen is Nitrate Unsafe?

ÁGovernment set a legal limit on the amount of Nitrate in 
water used for drinking

ÁDrinking water limit is 10 milligrams per liter Nitrate as 
nitrogen (US EPA and California state regulatory 
requirement; Maximum Contaminant Level [MCL])

WHY DO WE CARE ABOUT NITRATE?



WHY DO WE CARE ABOUT NITRATE?

ÁHow does Nitrate get into 
your well water?

ÁGroundwater is produced 
from water-bearing 
deposits beneath the land 
surface

ÁAll wells need to have good 
integrity and be protected 
from land surface activities

ÁProper well construction 
helps reduce contaminants 
from being introduced at 
the land surface

24

Typical Well Structure

Well Screen

HOW DO NITRATE AND OTHER CHEMICALS

GET INTO WELL WATER?



Sources of Nitrate 
Near Well: 

ÅEntrance to well 
near land surface

Gravel Envelope:
Full Length of 
Well Borehole

USGS, C.E. Thodalet al.. 2008. Fact Sheet 2009-3093
Modified from Gilliomand others, 2006

Runoff and 
Pollutants

Partial Seal to 
Contaminants

NITRATE AT THE LAND SURFACE MAY 
AFFECT GROUNDWATER



Movement into Well Structure: 

ÅShallow Groundwater with Nitrate 
in Vicinity of Well May Move into 
Well   Nitrate in 

GroundwaterGravelly sand

NITRATE IN GROUNDWATER
MAY ENTER THE WELL 



CENTRAL VALLEY AND
NITRATE IN GROUNDWATER

ÅLegacy and existing conditions

ÅDirect impacts to drinking water 
supplies

ÅSignificant economic costs, including 
treatment or alternate supply

ÅDiverse sources of nitrate to be 
managed



WHY DO WE CARE ABOUT NITRATE?

ÁPublic Supply Wells

Á Public Supply Wells are tested 
regularly

Á Public Supply Wells can have 
treatment to make sure the water 
is safe for drinking or cooking 
before it reaches homes

28

ÁPrivate Domestic Wells

Á The well owner must test the water to 
determine if it is impacted by Nitrate

Á If impacted, the well owner should 
take action to address the Nitrate 
before water is used for drinking or 
cooking

VS.

Drinking water obtained from groundwater that enters our homes through a private 
domestic well may require action if impacted by Nitrate.

WHY DO WE CARE ABOUT 

NITRATE IN GROUNDWATER?
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Groundwater Quality

SVWQC Irrigated Lands Regulatory Program



ILRP REQUIREMENTS:
GROUNDWATER QUALITY 

ASSESSMENT REPORT UPDATE

ÅOne of the key objectives of the GAR:

ÁάtǊƻǾƛŘŜ ŀƴ ŀǎǎŜǎǎƳŜƴǘ ƻŦ ŀƭƭ ǊŜŀŘƛƭȅ ŀǾŀƛƭŀōƭŜΣ 
ŀǇǇƭƛŎŀōƭŜ ŀƴŘ ǊŜƭŜǾŀƴǘ ŘŀǘŀΧΦ ǘƻ ŘŜǘŜǊƳƛƴŜ ǘƘŜ 
high and low vulnerability areas where 
discharges from irrigated lands may result in 
groundwater quality degradationΦέ

ÅAdditionally, as part of data review and 
analysis:

Áά5ŜǘŜǊƳƛƴŜ ǿƘŜǊŜ ƪƴƻǿƴ ƎǊƻǳƴŘǿŀǘŜǊ ǉǳŀƭƛǘȅ 
impacts exist for which irrigated agricultural 
operations are a potential contributor or where 
conditions make groundwater more vulnerable 
to impacts from irrigated agricultural 
activitiesΦέ
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CONCEPTS RELATING TO GROUNDWATER VULNERABILITY 

Graphic modified from USGS

Near-

stream 

areas

Distal areas

Near-Stream Areas

ÅShallow GW

ÅHigh SW/GW 

exchange

ÅLow NO 3

ÅLow vulnerability to 

impairmentDistal areas

Distal Areas

ÅDeeper GW

ÅGreater influence by 

sediment character

ÅPotential vulnerability 

to impairment, 

depending conditions



NEAR-STREAM AREA SW-GW INTERCONNECTIONS

Graphic source: TNC

High recharge volume; low NO3 in GW

High GW discharge; low NO3 in GW



INPUT VARIABLES TO MAP HYDROGEOLOGIC SENSITIVITY

Greater Potential 

For Percolation

Within 1 -Mile

Less than

10 Ft 

Depth

Denser

Streams

STREAM DENSITYDEPTH TO GROUNDWATERDISTANCE TO STREAMS RECHARGE (SAGBI)
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Hydrogeologically Sensitive Areas (HSA) 
defined based on physical characteristics:

Á1,478,472 acres in the Sacramento 
Valley

ÁNot evaluated outside of Sacramento 
Valley

HYDROGEOLOGICALLY SENSITIVE AREAS
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Irrigated Lands as defined by: 

ÁLandIQ2018 landuse(DWR)

ÁCropScape2020 landuse(NRCS)

Total Irrigated Acres = 1,331,666 

IRRIGATED LANDS 



Nitrate Data Sources in the

Sacramento Valley

Data Source
Count of 

Wells in Sac 
Valley

Count of 
Wells in Sac 
Valley with 
Depth Data

Count of 
Nitrate 

Samples in 
Sac Valley

Count of 
Wells in 
Coalition

Count of 
Nitrate 

Samples in 
Coalition

State Board-
DDW

1,844 606 40,326 3,170 56,855

State Board-
GAMA

264 0 488 749 1,378

DWR 1,547 331 5,413 2,229 7,252

USGS 1,600 1,299 3,037 2,107 3,934

Special 
Studies

62 0 65 62 65

ILRP 22 18 40 30 53

Total 5,339 2,254 49,369 8,347 69,537



Hydrogeologic Vulnerability Area (HVA):     

All Irrigated HSA lands in Sacramento Valley that 
encompass Nitrate exceedances and wells with 
increasing Nitrate trends.

2022 HVA 

Land in 2022 HVA Acres

Irrigated 598,262

Irrigated and Enrolled 468,342

Irrigated and Not Enrolled 129,920

Enrolled Not Irrigated (buffer area) 2,667

All HVA Acres 600,929
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2022 DRINKING WATER WELL 
TESTS (RESULTS AS OF 1/7/23)

ÁILRP Drinking Water Well Testing 
Program

o Nitrate testing required of individual 
landowners for domestic wells by end of 
2022 

ÁTotal number of drinking water wells 
tested to date ~817; 738 in Sacto. Valley

o 17% of well tests in the Valley exceed 
NO3 MCL

Á122 nitrate exceedances to date

o 96% of wells with exceedances within  
0.5 mile of HVA 



SOLANO SUBBASIN 
NITRATE WELL TESTS 

Nitrate Domestic Well Tests in Solano 
Subbasin as of January 7, 2023

Á147Domestic Wells tested for Nitrate 
per ILRP requirement

Á40Domestic Wells that exceed the 
Nitrate MCL (27% of tests)

Á39 wells located within 0.5 miles of 
HVA
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Nitrate Control Program

Central Valley Basin Plan Amendment
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1. Ensure safe drinking water supplies

ÁShort-term and long-term solutions

2. Reduce salt and nitrate loadings to not cause or 
contribute to exceedances of water quality 
objectives

ÁShort-term and long-term solutions

3. Implement long-term managed aquifer 
restoration programs 

ÁWhere reasonable, feasible and practicable

SNMP/BASIN PLAN AMENDMENT GOALS

4/27/2026 41


