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1.0 Background
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1.1 Plan Objectives 354.34 (b)

1.2 Area Encompassed by the Monitoring Plan
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1.3 Monitoring Plan Organization
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2.0 Monitoring Networks 354.34

2.1 Chronic Lowering of Groundwater Levels 354.34 (c) (1)
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2.1.1 Monitoring Features

2.1.1.1 Upper Aquifer Monitoring Wells

Existing Upper Aquifer Monitoring Wells with Historical Records

Existing Upper Aquifer Monitoring Wells – No Historical Records (to be Investigated)
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Proposed New Upper Aquifer Monitoring Wells
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2.1.1.2 Lower Aquifer Monitoring Wells

Existing Lower Aquifer Monitoring Wells with Historical Records

Existing Lower Aquifer Monitoring Wells – No Historical Records (to be Investigated)

Proposed New Lower Aquifer Monitoring Wells
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2.1.2 Monitoring Procedure
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2.1.2.1 Manual Groundwater Level Measurements

o

o
o
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2.1.2.2 Automatic Groundwater Level Measurements Using Transducers

2.1.3 Frequency of Measurement

2.2 Reduction in Groundwater Storage § 354.34 (c) (2)

2.3 Seawater Intrusion § 354.34 (c) (3)
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2.4 Degraded Water Quality § 354.34 (c) (4)

2.4.1 Groundwater Quality Constituents to be Analyzed

2.4.2 Groundwater Quality Samples from Existing Domestic Water Supply or 
Irrigation Wells



Tule Subbasin Monitoring Plan                                                                                                       July 2022

2.4.3 Groundwater Quality Samples from Monitoring Wells
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2.4.4 Well Sampling Records
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2.4.5 Handling, Storage and Transportation of Samples
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2.4.6 Quality Control Samples

2.4.7 Frequency of Measurement

2.5 Land Subsidence 354.34 (c) (5)

2.5.1 Monitoring Features
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2.5.1.1 Global Positioning Surveys

2.5.1.2 Extensometers

2.5.1.3 Satellite Data (InSAR)

2.5.2 Monitoring Procedure

2.5.2.1 Global Positioning Surveys
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2.5.2.2 Extensometers

2.5.2.3 Satellite Data (InSAR)

2.5.3 Frequency of Measurement

2.5.3.1 Global Positioning Surveys

2.5.3.2 Extensometers

2.5.3.3 Satellite Data (InSAR)

2.6 Depletions of Interconnected Surface Water 354.34 (c) (6)



Tule Subbasin Monitoring Plan                                                                                                       July 2022

2.6.1 Monitoring Features

2.6.1.1 Tule River

Tule River Stream Flow – Main Channel
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Tule River Diversions - Structures and Headgates
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2.6.1.2 Deer Creek

Deer Creek Stream Flow

Friant-Kern Canal Discharges into Deer Creek

2.6.1.3 White River

2.6.2 Monitoring Procedure

2.6.2.1 Surface Water Flow Measurements
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2.6.2.2 Surface Water Quality Measurements

Surface Water Quality Monitoring Locations – Tule River
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Surface Water Quality Monitoring Locations – Deer Creek

Surface Water Quality Monitoring Locations – White River

2.6.2.3 Surface Water Quality Constituents

2.6.3 Frequency of Measurement

2.6.3.1 Stream Flow
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2.6.3.2 Surface Water Quality

2.6.4 Stream Gage Calibration and Maintenance



Tule Subbasin Monitoring Plan                                                                                                       July 2022

3.0 Representative Monitoring §354.36

3.1.1 Groundwater Levels

3.1.2 Reduction of Groundwater Storage

3.1.3 Seawater Intrusion

3.1.4 Degraded Groundwater Quality
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3.1.5 Land Subsidence

3.1.6 Interconnected Surface Water
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4.0 Assessment and Improvement of Monitoring Network §354.38

4.1 Data Gaps §354.38 (b)

4.1.1 Groundwater Monitoring Data Gaps

Recommended Monitoring Features and Testing to Address Data Gaps §354.38 (d)
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4.1.2 Land Surface Monitoring Data Gaps

Recommended Monitoring Features to Address Land Surface Monitoring Data Gaps
§354.38 (d)

4.1.3 Surface Water Monitoring Data Gaps
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Recommended Surface Water Monitoring Features to Fill the Data Gaps §354.38 (d)
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5.0 Tule Subbasin Data Management System

Table A1-6 – Tule Subbasin DMS SGMA Requirements

5.1 Overview of Tule Subbasin Data Management System
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Figure A1-9 Data Management System Overview
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5.2 Functionality of the Data Management System

5.2.1 User and Data Access Permissions

5.2.2 Data Entry and Validation
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5.2.2.1 Data Collection

5.2.2.2 Monitoring Data Entry (QA / QC)

5.2.2.3 Data Validation
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5.2.3 Visualizations and Analysis

Figure A1-10: DMS Data Visualization Example - Average Specific Conductivity by Year within the Tule 
Sub Basin. 

5.2.3.1 Map View
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Figure A1-11: DMS Map View Example - Total Completed Well Depth Map

5.2.3.2 List View

5.2.4 Query and Reporting

5.2.4.1 Ad-hoc Query
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Figure A1-12: Ad Hoc Report Builder Designer View

Figure A1-13: Redacted Ad Hoc Query Builder Example
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5.2.4.2 Standard Reports

5.3 Data Included in the Data Management System

Table A1-7:  Summary of Data
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Tule Subbasin Setting
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1

CHAPTER 2:  TULE SUBBASIN SETTING  §354.12

2.1 Hydrogeologic Conceptual Model §354.14
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2

Sources of Data
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3

Geologic Setting §354.14 (b)(1)
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4
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5

Lateral Basin Boundaries §354.14 (b)(2)
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6

Bottom of Basin §354.14 (b)(3)
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7

Surface Water Features §354.14 (d)(5)

2.1.5.1. Tulare Lake

2.1.5.2. Lake Success

2.1.5.3. Tule River
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8

2.1.5.4. Deer Creek

2.1.5.5. White River
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9

2.1.5.6. Imported Water §354.14 (d)(6)

Areas of Groundwater Recharge and Discharge §354.14 (d)(4)
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10

Principal Aquifers and Aquitards §354.14 (b)(4)

2.1.7.1 Aquifer Formations §354.14 (b)(4)(A)
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11
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12

2.1.7.2 Aquifer Physical Properties §354.14 (b)(4)(B)

ܶ = ܵ௖ ݔ ܧ2,000
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13

2.1.7.3 Geologic Structures that Affect Groundwater Flow   §354.14 (b)(4)(C)
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2.1.7.4 Aquifer Water Quality §354.14 (b)(4)(D)
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2.1.7.5 Aquifer Primary Uses §354.14 (b)(4)(E)

Uncertainty in the Hydrogeologic Conceptual Model §354.14 (b)(5)

2.2 Groundwater Conditions §354.16
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16

2.2.1 Groundwater Occurrence and Flow §354.16 (a)
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17

2.2.2 Groundwater Storage §354.16 (b)

2.2.3 Seawater Intrusion §354.16 (c)
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2.2.4 Groundwater Quality Issues §354.16 (d)
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19
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20

2.2.5 Land Subsidence §354.16 (e)



Tule Subbasin Setting                                                                                                                  July 2022

21

2.2.6 Interconnected Surface Water Systems §354.16 (f)

2.2.7 Groundwater Dependent Ecosystems §354.16 (g)
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22

2.3 Water Budget §354.18

Surface Water Budget
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23

2.3.1.1 Surface Water Inflow §354.18 (b)(1)

2.3.1.1.1. Precipitation

2.3.1.1.2. Stream Inflow
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2.3.1.1.3. Imported Water

2.3.1.1.4. Discharge to Crops from Wells

2.3.1.1.5. Municipal Deliveries from Wells
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25

2.3.1.2 Surface Water Outflow

2.3.1.2.1 Areal Recharge from Precipitation

ܲܲ ௘ܶ௫ = (0.64)ܲܲܶ − 6.2
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26

2.3.1.2.2 Streambed Infiltration (Channel Loss)

Tule River

Deer Creek
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28

White River

2.3.1.2.3 Canal Losses

Canal Losses from Tule River Diversions

Canal Losses from Deer Creek Diversions

Canal Losses from Imported Water Deliveries
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29

2.3.1.2.4 Managed Recharge in Basins

Managed Recharge of Tule River Diversions

Managed Recharge of Deer Creek Diversions

Managed Recharge of Imported Water
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30

Recharge of Recycled Water in Basins

2.3.1.2.5 Deep Percolation of Applied Water

Deep Percolation of Applied Tule River Diversions

Deep Percolation of Applied Deer Creek Diversions
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31

Deep Percolation of Applied Imported Water

Deep Percolation of Applied Recycled Water

Deep Percolation of Applied Native Groundwater for Agricultural Irrigation

Deep Percolation of Applied Native Groundwater for Municipal Irrigation
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2.3.1.2.6 Evapotranspiration

Evapotranspiration of Precipitation from Crops and Native Vegetation

Evapotranspiration of Surface Water within the Tule River Channel

Evapotranspiration of Surface Water within the Deer Creek Channel
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Evapotranspiration of Surface Water within the White River Channel

Evapotranspiration of Recycled Water in Basins

Agricultural Consumptive Use

Municipal Consumptive Use
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2.3.1.2.7 Surface Water Outflow

Tule River

Deer Creek

Groundwater Budget §354.18 (b)(2)
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2.3.2.1 Sources of Groundwater Recharge §354.18 (b)(2)

2.3.2.1.1 Areal Recharge
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2.3.2.1.8 Release of Water from Compression of Aquitards
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2.3.2.1.9 Subsurface Inflow
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2.4 Management Areas §354.20
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2.4.2 Minimum Thresholds and Measurable Objectives §354.20 (b)(2)

2.4.2.1 Minimum Thresholds

2.4.3 Monitoring Plan  §354.20 (b)(3)
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Chapter 2 - Basin Setting

Table 2-2a

A B C D E F G H I J K L M N O P Q

Tule River Deer Creek White
River

Saucelito
ID

Terra Bella
ID

Kern-Tulare 
WD

Porterville 
ID

Tea Pot 
Dome WD LTRID Pixley ID Delano-

Earlimart ID
Angiola

WD
Alpaugh

ID
Atwell Island

WD
Agriculture
Pumping

Municipal
Pumping

Tule Subbasin Historical Surface Water Budget
Surface Water Inflow (acre-ft)

Water Year Precipitation
Stream Inflow Imported Water Discharge from Wells

Total InWater Year
 Type

1 of 1 July 2022
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Chapter 2 - Basin Setting Table 2-2b

A B C D E F G H I J K L M N O P Q R S

Success to 
Oettle Bridge

Oettle Bridge to 
Turnbull Weir

Before Trenton 
Weir

Trenton Weir to 
Homeland Canal

Deer
Creek

Imported
Water

Tule
River

Agricultural 
Pumping

Municipal
Pumping

Recycled
Water

Water Year Tule
River

Tule
River

Deer
Creek

Streambed Infiltration

Areal
Recharge of
Precipitation

Tule River Native Deer Creek
White
River

Recycled
Water

Water Year 
Type

Tule Subbasin Historical Surface Water Budget
Surface Water Outflow (acre-ft)

Canal Loss Recharge in Basins Deep Percolation of Applied Water

Deer
Creek

Imported
Water

Imported
Water

1 of 2 July 2022
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Chapter 2 - Basin Setting Table 2-2b

T U V W X Y Z AA AB AC AD AE AF

White River Imported Water

Agricultural 
Cons. Use

Stream 
Channel

Agricultural 
Cons. Use

Stream 
Channel

Stream 
Channel

Agricultural 
Cons. Use

Recharge
in Basins

Agricultural 
Cons. Use

Precipitation
Crops/Native

Water Year Type

Tule Subbasin Surface Water Budget

Surface Outflow

Surface Water Outflow (acre-ft)

Water Year
Deer Creek Recycled Water

Deer
Creek

Municipal 
(Landscape ET)

Total OutAg. Cons. 
Use from 
Pumping

Evapotranspiration

Tule River

Tule River

2 of 2 July 2022
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Chapter 2 - Basin Setting Table 2-3

A B C D E F G H I J K L M N O P Q R S T U V

Agricultural
Return Flow

Artificial
Recharge

Tule Subbasin Historical Groundwater Budget

Water Year
Before

Trenton
Weir 

Infiltration

White
River 

Infiltration
Total In

Agricultural
Pumping

Return Flow

Release of 
Water
from 

Compression
of Aquitards

Sub-
surface
Inflow

Imported Water Deliveries

Return
Flow

Areal
Recharge

from
Precipitation

Canal
Loss

Recharge
in Basins

Return
Flow

Municipal Pumping

Return
Flow

Recycled Water
Water Year Type Recharge

in Basins
Return
Flow

Recharge
in Basins

Tule River Infiltration Deer Creek Infiltration

Success to
Oettle Bridge

Infiltration

Oettle Bridge to 
Turnbull Weir

Infiltration

Canal
Loss

Trenton Weir
to Homeland

Canal 
Infiltration

Canal
Loss

Groundwater Inflows (acre-ft)

Mountain-
Block 

Recharge

1 of 2 July 2022
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Chapter 2 - Basin Setting Table 2-3

W X Y Z AA

Tule Subbasin Groundwater Budget

Change in 
Storage
(acre-ft)

Water Year
Sub-

surface 
Outflow

Total OutMunicipal

Groundwater Pumping

Irrigated
Agriculture ExportsWater Year Type Groundwater 

Banking 
Extraction

Groundwater Outflows (acre-ft)

2 of 2 July 2022
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Table 2-4

A B C D E F G H I J
K

Success to
Oettle Bridge

Oettle Bridge to 
Turnbull Weir

Before Trenton 
Weir Infiltration

Trenton Weir to 
Homeland Canal 

Infiltration

Projected Future Tule Subbasin Sustainable Yield
Groundwater Outflow

(acre-ft)

Sub-surface OutflowIrrigated
Agriculture Municipal

Sustainable Yield

Groundwater Inflows (acre-ft)

Areal
Recharge

from
Precipitation

White
River

Sub-
surface
Inflow

Mountain-
Block 

Recharge

Tule River
Streambed Infiltration

Water Year
Deer Creek

Return Flow

1 of 1 July 2022
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Chaper 2 - Basin Setting Table 2-5

Contract 
Amount1

Total 
Delivered2

Percent of 
Contract 

(%)

Contract 
Amount1

Total 
Delivered2

Percent of 
Contract 

(%)

Contract 
Amount1

Total 
Delivered2

Percent of 
Contract 

(%)

Total:

Contract 
Amount1

Total 
Delivered2

Percent of 
Contract 

(%)

Contract 
Amount1

Total 
Delivered2

Percent of 
Contract 

(%)

Contract 
Amount1

Total 
Delivered2

Percent of 
Contract 

(%)

Contract 
Amount1

Total 
Delivered2

Percent of 
Contract 

(%)

Total:

Notes:

2007/08 - 2016/17

Total 
Delivered

LTRID Delano- Earlimart ID

Percent of 
Diversion 
Right (%)

Friant-Kern Canal

Historical Planned versus Actual Water Deliveries

Water 
Year

Water Year 
Type 

Friant-Kern Canal

Terra Bella  ID Kern-Tulare WD

Tule River

Saucelito  IDWater 
Year

Water Year 
Type Total 

Diversion 
Right

Tea Pot Dome WDPorterville ID

July 2022
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Table 2-6

Alpaugh GSA

Summary of Projects Exclusive of Transitional Pumping

LTRID GSA

Pixley GSA

DEID GSA

Tri-County GSA

Eastern Tule GSA

July 2022
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Table 2-6

Summary of Projects Exclusive of Transitional Pumping
Notes:

July 2022
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Table 2-7 

Eastern Tule GSA LTRID GSA Pixley ID GSA DEID-District 
Area

DEID White 
Lands Area Tri-Co GSA Alpaugh GSA

Notes:

Planned Transitional Pumping by GSA

July 2022
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Table 2-8a

A B C D E F G H I J K L M N O P Q R S T U

Tule River Deer Creek White
River

Saucelito
ID

Terra Bella
ID

Kern-Tulare 
WD

Porterville 
ID

Tea Pot 
Dome WD

City of 
Porterville Hope WD Ducor ID LTRID Pixley ID Delano-

Earlimart ID
Angiola

WD
Alpaugh

ID
Atwell Island

WD Private Agriculture
Pumping

Municipal
Pumping

Projected Future Tule Subbasin Surface Water Budget
Surface Water Inflow (acre-ft)

Water Year Precipitation
Stream Inflow Discharge from WellsImported Water

Total In

1 of 1 July 2022
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Table 2-8b

A B C D E F G H I J K L M N O P Q R S

Success to 
Oettle Bridge

Oettle Bridge to 
Turnbull Weir

Before Trenton 
Weir

Trenton Weir to 
Homeland Canal

Deer
Creek

Imported
Water

Tule
River

Agricultural 
Pumping

Municipal
Pumping

Recycled
Water

Water Year Tule
River

Tule
River

Deer
Creek

Streambed Infiltration
Areal

Recharge of
Precipitation

Tule River Native Deer Creek
White
River

Recycled
Water

Projected Future Tule Subbasin Surface Water Budget
Surface Water Outflow (acre-ft)

Canal Loss Recharge in Basins Deep Percolation of Applied Water

Deer
Creek

Imported
Water

Imported
Water

1 of 2 July 2022
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Table 2-8b

T U V W X Y Z AA AB AC AD AE AF

White River Imported Water

Agricultural 
Cons. Use

Stream 
Channel

Agricultural 
Cons. Use

Stream 
Channel

Stream 
Channel

Agricultural 
Cons. Use

Recharge
in Basins

Agricultural 
Cons. Use

Projected Future Tule Subbasin Surface Water Budget

Surface Outflow

Surface Water Outflow (acre-ft)

Water Year
Deer Creek Recycled Water

Deer
Creek

Municipal 
(Landscape ET)

Total OutAg. Cons. 
Use from 
Pumping

Evapotranspiration

Tule River
Tule RiverPrecipitation

Crops/Native

2 of 2 July 2022
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Table 2-9

A B C D E F G H I J K L M N O P Q R S T U V

Agricultural
Return Flow

Artificial
Recharge

Release of 
Water
from 

Compression
of Aquitards

Sub-
surface
Inflow

Imported Water Deliveries Municipal Pumping

Return
Flow

Recycled Water
Recharge
in Basins

Return
Flow

Projected Future Tule Subbasin Groundwater Budget

Water Year
Before

Trenton
Weir 

Infiltration

White
River 

Infiltration
Total In

Agricultural
Pumping

Return Flow
Return
Flow

Areal
Recharge

from
Precipitation

Canal
Loss

Recharge
in Basins

Return
Flow

Recharge
in Basins

Tule River Infiltration Deer Creek Infiltration

Success to
Oettle Bridge

Infiltration

Oettle Bridge to 
Turnbull Weir

Infiltration

Canal
Loss

Trenton Weir
to Homeland

Canal 
Infiltration

Canal
Loss

Groundwater Inflows (acre-ft)

Mountain-
Block 

Recharge

1 of 2 July 2022
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Table 2-9

W X Y Z AA

Projected Future Tule Subbasin Groundwater Budget

Change in 
Storage
(acre-ft)

Water Year
Sub-

surface 
Outflow

Total OutMunicipal

Groundwater Pumping

Groundwater 
Banking 

Extraction

Groundwater Outflows (acre-ft)

Irrigated
Agriculture Exports

2 of 2 July 2022
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Figure 2-21
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Figure 2-22

Note:

Groundwater Levels Near Tipton
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Figure 2-23

Note:

Change in Groundwater Storage (acre-ft) from 1986/87 to 2016/17
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