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Future Land Use and Climate Change (2070)         
2022-2072 Subbasin Water Budget

Subsurface 

Flows from 

Uplands
(770 AFY)

Groundwater 

Extractions
(-185,000 AFY)

Net Stream 
Seepage

(55,000 AFY)

Surface Water/Groundwater Interface

Deep 

Percolation
(195,000 AFY)

Flow to 

Adjacent 

Subbasins      

(-63,000 AFY)

Avg. Annual Change 

in Groundwater in 

Storage= +800 AFY
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Solano IHM: Subbasin Water Budget Comparisons

DRAFT RESULTS
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Groundwater Level Change

• Local areas with groundwater 

level declines

GW Level Change

Sp 1988 – Sp 2018

Local Declines 
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Current Qualitative “Health” of Solano Subbasin

Indicator Description Basin Health

Chronic Lowering of 

Groundwater Levels

Stable Levels; Local Areas 

Need Attention

Reduction of GW Storage
Basin-wide Good; Local Areas 

Need Attention

Land Subsidence that Interferes 

with Surface Land Uses
Basin-wide Good

Water Quality Degradation
Pre-existing Conditions; Avoid 

Future Degradation 

Seawater Intrusion Not Applicable

Depletion of Interconnected 

Surface Waters that Impacts 

Beneficial Uses of Surface Water

Overall Good; Putah Accord; 

Need More Data
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Sustainable Management Criteria for
all Applicable Sustainability Indicators*

Sustainability Indicators
M
o
n
it
o
ri
n
g

From DWR: *Not based on actual values, for example purposes only
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Chronic Lowering of Groundwater Levels

AVOID: Levels with Ongoing Decline

* Including Groundwater Dependent Ecosystems

What?

Potential Effects On:

•Reduction in well capacity

•GDE distribution and 
viability
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Chronic Lowering of Groundwater Levels
Minimum Threshold (Qal/Upper Tehama): Minimum 

GW elevation in base period (1991-2018), prior to 

January 2015.

MT: 26.2 ft 

msl

MO: 32.2 ft 

msl

Base Period

06N01E12M001M

39 RMS wells include:

─ 31 Alluvium/Upper Tehama  

─ 8 Basal Tehama 
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Reductions of Groundwater Storage

AVOID: GW Levels with Ongoing 

Decline             Less GW Available

What?

Potential Effects On:

•Reduction in well capacity
•GDE distribution and 

viability
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Reductions of Groundwater Storage

Minimum Threshold: Minimum 

GW elevation in the base period 

(1991-2018), prior to January 

2015. Use GW elevation as proxy; 

use to compute change in GW 

storage volume.
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Change in Groundwater Storage

Annual Change in Storage

Undesirable Result: 

30% of RMS wells below MTs for 2 

consecutive years of  

measurements. 

RMS Wells: Similar to Chronic GWL

Decline Sites
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Land Subsidence

AVOID: GW Level Decline and

Effects on Infrastructure 

Who? Where? What?

Potential Effects On:

•Reduction in surface water 

infrastructure efficiency

•Damage to public 
infrastructure
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Four RMS Continuous Global 

Positioning Stations (CGPS)

Land Subsidence Minimum Threshold:

Annual subsidence rate exceeding the 

historical average range of the yearly 
fluctuation in vertical displacement.

MT: 0. 096 ft msl



21

Degraded Water Quality

AVOID: Groundwater that 

is unsafe to Drink.

What?

Potential Effects On:

•GDE distribution and 

viability

•Drinking water suitability

•Agricultural productivity
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Degraded Water Quality
Minimum Threshold: applicable state or federal 

standard for each constituent or existing concentration 

plus 20% (the latter occurs when baseline concentration 

exceeds the MCL).

Constituent of 

Concern

Standard Concentration Units

Arsenic Primary MCL 10 µg/l

Chloride Secondary 

MCL

250 mg/l

Hexavalent 

Chromium

Primary MCL 

(under 

development)

10 (TBD) µg/l

Nitrate as 

Nitrogen

Primary MCL 10 mg/l

Total Dissolved 

Solids

Secondary 

MCL

500 mg/l

25 RMS include:

▪ 6 Alluvium/Upper Tehama  

▪ 3 Basal Tehama  

▪ 16 Wells with unknown constriction 
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Degraded Water Quality: Undesirable Result

Undesirable Result: 

Greater than 25% of RMS wells above MT 
for same constituent, based on average 

of most recent 3-year period.

0

100

200
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500
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700

1989 1994 1999 2004 2009 2014 2019 2024 2029 2034 2039

Total Dissolved Solids

MT: 500 mg/L

MO: 416 mg/L
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Depletions of Interconnected Surface Water

AVOID: Effects onS treamflow and Stream/

Groundwater Connections due to Pumping  

What?

Potential Effects On:

•GDE distribution and viability

•Reduction in surface water 

availability
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Critical Habitats: 
Key Beneficial Users

• CDFW engaging as stakeholder 
in groundwater planning 
processes

• Represent groundwater needs of 

GDEs and fish and wildlife 

beneficial uses and users of 

groundwater

• GSPs need to answer key 

questions about GDEs and 

interconnected surface water 

and groundwater

• CAC Subgroup met to discuss 
GDE identification and related 
historical studies and mapping 
efforts

Map from US FWS

of Critical Habitat
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RMS include:

▪ 6 shallow MWs in existing groundwater-

surface water (GW-SW) monitoring 

network 

▪ 5 stream gages to monitor along Putah 

Creek (i.e., gages specified in Putah 

Creek Accord)

Addressing Data Gaps

• 6 shallow MWs to be constructed and added 

to GW-SW network in 2021/2022.

• Development of flow rating curves for existing 

stream stage monitoring sites to monitor flow 

Depletions of Interconnected 
Surface Water
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Depletions of Interconnected Surface Water

Minimum Threshold:

Putah Creek: Minimum Flows for 

Putah Creek outlined in the Putah 

Creek Accord.

Other Surface Water Features:  

Minimum groundwater elevation in 

the base period (1991-2018; prior to 

2015) for wells located near 

groundwater connected waterways.

Undesirable Result: 

Putah Creek: occurs if flows not in compliance with Putah 

Creek Accord flow requirements. OR,

Other Surface Water Features: occurs when 30% RMS 

exceed the MT for 2 consecutive years of measurements. 
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Solano Subbasin
Projects & Management Actions
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SGMA Requirements

• Description of PMAs to achieve 
sustainability goal and respond to 
changing conditions in Subbasin 

• Permitting and regulatory process

• Time-table to implement/complete

• Benefits expected

• How PMAs will be accomplished, including 
source and reliability of water included

• Legal authority; Cost; Long-term 
sustainability

Projects:

Increase 
Supply

Management 
Actions:

Reduce 
Demand
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Focus Area for Projects 
• Local area with groundwater level declines

• Key Recharge Opportunities:

• Use flood flows from creeks in this area (wet 

yr. avg. inflow ~24 TAF, excluding Putah 

Creek)

• Retain storm runoff on agricultural lands to 

enhance recharge

GW Level Change

Sp 1988 – Sp 2018

NW FOCUS AREA

• Excellent Potential 

for Recharge

• Very Poor Potential 

for Recharge

NW FOCUS AREA
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Solano IHM: 
Projected Future Land Use with 
Projects and Climate Change (2070)

1. Divert stormflows from westside 

streams for on-field recharge

• Targeted in NW Subbasin

• Identification of fields based on 

land use, SAGBI, diversion 

locations, and Prop. 68 project 

ranking by TFT

• Limited to agricultural fields not 

planted in permanent crops
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Solano IHM: 
Projected Future Land Use with 
Projects and Climate Change (2070)

2. Rainfall Managed Recharge 

(Rain-MAR) to capture runoff 

from fields

• Targeted in NW Subbasin

• Identification of fields based on 

land use, SAGBI, and Prop. 68 

project ranking by TFT

• Limited to agricultural fields not 

planted in permanent crops
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Solano IHM: 
Projected Future Land Use with 
Projects and Climate Change (2070)

DRAFT RESULTS

Subbasin Water Budget
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Solano IHM: 
Projected Future Land Use with 
Projects and Climate Change (2070)

DRAFT RESULTS

NW Focus Area Water 

Budget

Decreased Reduction 

in GW Storage 
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Solano IHM: 
NW Focus Area

Effect of Projects 

on Average Annual 

Change in Storage
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Projects to Enhance Groundwater Replenishment

• Retain surplus storm runoff 
on agricultural lands to 

enhance recharge

• Focus on suitable areas 

• Address landowner/grower 

concerns when storm runoff 

held on agricultural fields

• Seeking landowner interest 

and input

Source: 

DWR
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Describe the Basin Conditions 

Define Basin Sustainability

Develop Projects/Management 
Actions & Implementation Plan

Develop & Adopt GSP

Plan Area, Subbasin Setting & Water Supplies

Sustainable Management Criteria & Monitoring 

Submit GSP to DWR: January 31, 2022

Solano Subbasin Groundwater Sustainability Plan
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Solano Subbasin Groundwater Sustainability Plan

Mid-October 2021: 
Post for Public 

Comment



Thank You 

Maintaining a Sustainable Solano Subbasin
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