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10 MONITORING DATA MANAGEMENT AND REPORTING
10.1 Overview
In accordance with GSP Regulation §352.6, the Napa County Data Management System (DMS) was
developed to incorporate existing and new data relevant to groundwater resources within the Napa
Valley Subbasin (Subbasin) and will be used for the organization, review, and uploading of data to
implement the GSP. Data are collected from a variety of sources, including the Department of Water
Resources (DWR), U.S. Geological Survey (USGS), the State Water Resources Control Board (SWRCB), the
Division of Drinking Water (DDW), and held in the central database. Over the course of GSP
implementation, the Napa County DMS will include information on groundwater levels, groundwater
quality, surface water levels, land surface elevation measurements, and more. Site specific information
for monitoring points (identification, owner, location, construction details, measurement types,
measurement method, measurement frequency, affiliated monitoring programs, permission, and other
comments) and time series data shall be securely stored and backed-up at regular intervals.
The Napa County DMS is capable of processing data and producing reports to meet the reporting
requirements specific to GSP implementation. This data management capability supports regular
reporting on groundwater conditions and implementation of groundwater sustainability projects and
management actions by the Napa County Groundwater Sustainability Agency (GSA). The current Napa
County DMS is based in a Microsoft Access database with internal and external components related to
quality assurance/quality control and data visualization, described in following sections.
10.2 Objectives
The Napa County DMS is a tool used by the Napa County GSA to manage groundwater and other related
resources as they pertain to SGMA. The objectives of this GSP section are to:
•
•
•

Describe the Napa County Data Management System
Describe the data included in the Data Management System
Describe the functionality of the Data Management System

10.3 Data Management System (§352.6)
Prior to the passing of the Sustainability Groundwater Management Act (SGMA), Napa County
developed a Data Management System (DMS) in 2010 for tracking data related to monitoring, analysis,
and reporting on groundwater conditions in Napa County (LSCE, 2011). The Napa County DMS serves as
the central location for compiling data relevant to SGMA for the Napa Valley Subbasin. The Napa County
DMS has been modified to meet the requirements of the GSP Regulations, including § 352.4 and § 352.6,
and will facilitate annual data reporting and submittal to DWR.
The Napa County DMS has seven key attributes, including:
1) Recording and leveraging multiple data types (e.g., well location data, well physical
characteristics, and groundwater data) in a relational database structure,
2) Flexibility to import data from various software platforms and systems,
3) Sufficient capacity to store existing (qualified) historical data and additional future data,
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4) Ability to export or supply data to numerous software formats (i.e., geospatial and other
analytical software),
5) Ability to evaluate and summarize data to support analyses of groundwater conditions,
6) Capability to grow and evolve in response to changing SGMA implementation needs in the
future, and
7) Capability to provide data for interactive data visualization tools and software.
The Napa County DMS contains a variety of data types, including well location and construction details
for wells with available monitoring data, groundwater level and quality data, land subsidence data, and
stream flow and stage data. Throughout GSP implementation, water use data, including groundwater
extractions, and weather and climate data (e.g., precipitation and evapotranspiration) will be
incorporated as part of ongoing DMS updates and maintenance. Table 10-1 identifies the six
sustainability indicators and example data types maintained in the DMS related to each.
Table 10-1. Sustainability Indicators and Applicable Monitoring Data Examples
SGMA
Sustainability
Indicator
Chronic Lowering of
Groundwater Levels

Groundwater
Level

Groundwater
Quality

Groundwater
Extraction

Stream
Stage and
Flow





















Reduction of
Groundwater
Storage
Seawater Intrusion

Benchmark
Surveys




Degraded Water
Quality
Land Subsidence



Depletion of
Interconnected
Surface Water











10.3.1 Data Management
Various public agencies collect and maintain data applicable to GSP development and implementation,
including DWR, USGS, SWRCB, U.S. National Geodetic Survey, NASA Jet Propulsion Laboratory (JPL),
National Oceanic and Atmospheric Administration (NOAA), and others. The County also conducts
monitoring related to groundwater conditions. These monitoring programs and available data are
continually evolving to expand and merge to create a more useful and powerful network of information.
Figure 10-1 illustrates how applicable data from different sources are integrated within the Napa County
DMS. The Napa County DMS utilizes queries and data reports to facilitate quality assurance and quality
control workflows, including identification of inconsistencies with data such as conflicting units for
various water quality parameters, inaccurate or questionable groundwater level data, and other
problems that occur during data entry.
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10.3.2 Database Structure
The Napa County DMS incorporates existing and new data about groundwater resources and
groundwater conditions, including relevant surface water conditions. The database structure design
maximizes the utility of the data by using a similar structure to common datasets developed by the
USGS, DDW, and DWR. All data in the Napa County DMS are identified by data source. Each site or
station is uniquely identified by a primary identification value (Primary ID). Depending on the data
source, the Primary ID could be the State Well Number (SWN), Station ID, or Site-Specific Name. To
ensure user flexibility, the Napa County DMS was designed using the Microsoft Access 2007‐2016
software platform and the .accdb database format.
A key feature of the DMS design is its ability to store data in a relational database structure. This design
enables the Napa County DMS to record and maintain various types of data about a monitoring site and
various data collected from a given monitoring site. This feature allows for more meaningful contextual
understanding of the data. An example of this from the Napa County DMS includes storing data about a
well’s location and physical characteristics along with monitoring data from the well. Figure 10-2
illustrates different relationships that exist in the database. The relational database structure of the
Napa County DMS also supports interpretation of data available from different sources and across
different types of data. The DMS has functionality to enable importing of data from and exporting data
to other commercially available software programs for data visualization or to an enterprise level
database for multi‐user needs.
Additional information on the DMS designn is provided in the DMS User Guide (Appendix 10A).
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Figure 10-1. Illustration of Data Integration in the Napa County DMS
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Figure 10-2. Example Database Relationships
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10.3.3 Quality Assurance and Quality Control
Quality assurance and quality control are important and ongoing aspects of any DMS. The most
important component of quality control in the Napa County DMS is the preparation and review of data
before entry in the DMS. These data are technical and should be scrutinized for errors and
inconsistencies before addition to the core data storage tables in the DMS, as much as possible. Tools
have been established in the DMS for identifying data errors and inconsistencies as part of data import
workflows. Database reports have been constructed for presenting data in graphical and tabular forms.
Additional quality assurance and quality control queries have been established to identify conflicting or
inconsistent records or information (e.g., inconsistent units of measure for a parameter, multiple
reference point elevations for a well, etc.). These queries and reports are reviewed by personnel with a
technical understanding of the data, data source, and monitoring protocols to identify questionable data
or erroneous data. However, despite efforts to detect and properly resolve inaccurate data, such data
may still be incorporated into the Napa County DMS and are resolved as they are discovered. Content of
the DMS (structure, data, queries, and relationships between tables) is expected to evolve over time to
increase the utility and functionality of the DMS.
10.3.4 Data Export and Interaction
The Napa County DMS contains queries to support the compilation, formatting, and export of data for
submittal to DWR as part of the County of Napa’s role as CASGEM Monitoring Entity. Data provided to
DWR as part of SGMA implementation will include electronic submittal of data contained in the DMS on
forms provided by DWR through the SGMA Portal. 1 The DMS has the capability to perform queries for
extracting the appropriate reporting data in a format compatible for submittal in accordance with DWR
reporting requirements. Additional information on DMS query and reporting capabilities is provided in
the DMS User Guide (Appendix 10A).
The Napa County DMS supports interactive data visualizations as part of the stakeholder outreach and
engagement objectives of the Napa County GSA. These data visualizations provide stakeholders and the
public with greater accessibility to groundwater data and other data related to implementation of the
Sustainable Groundwater Management Act.
A common feature of interactive visualizations is that they provide users a means of viewing and
exploring data from a DMS without specific knowledge of DMS software and structure. The Napa County
GSA currently provided several data visualizations available through its website and those of partner
organizations. The Hydrologic Conditions map, featured on the Napa County GSA website, combines
data from groundwater and surface water monitoring sites to provide users with current information on
conditions in the Napa Valley Subbasin and surrounding areas (Figure 10-3). 2 The Hydrologic Conditions
Map provides summarizes information from wells in the County’s current groundwater level monitoring
network. Other data available through Hydrologic Conditions Map include current surface water
conditions data available through USGS and Napa County Resource Conservation District stream gages
and the Napa RCD’s Stream Watch project.

1
2

https://sgma.water.ca.gov/portal/
https://infolsce.maps.arcgis.com/apps/webappviewer/index.html?id=e36a48428dfc483ab8fbf27910c816aa
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Figure 10-3. Napa County GSA Hydrologic Conditions Interactive Map

LSCE TEAM

10-7

JANUARY 2022
MONITORING DATA MANAGEMENT AND REPORTING

NAPA VALLEY SUBBASIN
GROUNDWATER SUSTAINABILITY PLAN

The Groundwater Conditions Dashboard, accessed from the Hydrologic Conditions Map, is another data
visualization that provides an interactive hydrograph and data table for wells in the County’s current
groundwater level monitoring network (Figure 10-4).3

Figure 10-4. Napa County GSA Interactive Groundwater Conditions Dashboard
The Napa County GSA and Napa RCD have also collaborated on development of a story map to present
information related to groundwater-surface water interaction in Napa Valley. The Groundwater-Surface
Water Connections Story Map is an internet-based tool that uses narrative text, interactive maps,

3

https://public.tableau.com/app/profile/lsce/viz/NapaValleyPublicMonitoredWellsHydrograph/MonitoredWellsPub
lic?Well%20IDs=NapaCounty-132
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photos, charts, and other information to convey key concepts and findings from the County’s dedicated
groundwater-surface water monitoring sites and the Napa RCD’s Stream Watch project (Figure 10-5).4

Figure 10-5. Napa County RCD Groundwater-Surface Water Connections Story Map
10.4 Reporting
10.4.1 Annual CASGEM Reporting
The Napa County DMS contains queries to support the compilation, formatting, and export of data for
submittal to DWR as part of the County of Napa’s role as a CASGEM Monitoring Entity and as part of GSP
implementation for the Napa Valley Subbasin. Following submittal of the initial Napa Valley Subbasin
GSP, the Napa County GSA will report groundwater level monitoring data through submittals to the
SGMA Monitoring Network Module. 5 However, CASGEM data collection and reporting will continue for
sites outside of the Napa Valley Subbasin.

4
5

https://storymaps.arcgis.com/stories/cd580a164555424a94eee8ac61882f8c
https://sgma.water.ca.gov/SgmaWell/
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10.4.2 SGMA Annual Report
GSP Regulation §356.2 requires GSAs to submit SGMA annual reports covering the previous water year
(October 1 to September 30) by April 1 each year after GSP adoption. GSP Regulations require that GSP
annual reports include the following content:
•
•
•

•
•
•

Executive Summary and location map §356.2(a).
Groundwater elevation data, including groundwater contours and hydrographs for each
principal aquifer §356.2(b).
Total water use including groundwater extraction (general location and volume) for the
preceding water year and surface water supply used or available for use (including the volume
and sources) for the preceding water year §356.2(b).
Change in groundwater storage for each principal aquifer §356.2(b).
A graph illustrating cumulative change in groundwater storage, water year type, annual change
in groundwater storage §356.2(b).
Progress on Plan Implementation including achieving interim milestones, and implementation of
projects and management actions §356.2(c).

The Napa County GSA, and previously the County of Napa, have submitted SGMA annual reports for the
Napa Valley Subbasin for each water year since 2017.
DWR has published four spreadsheet-based templates to use for submitting and uploading data on
groundwater extraction, groundwater extraction methods, surface water supply, and total water use
required as part of GSP annual reports.
10.4.3 GSP Periodic Assessment and Five-Year Report
SGMA and the GSP Regulations require GSAs in medium-priority and high-priority basins to conduct a
periodic review and assessment of GSPs at least every five years and whenever a GSP is amended. For
the Napa Valley Subbasin, a GSP Five-Year Report will be due every fifth year starting in 2027. The FiveYear Report includes a more comprehensive evaluation compared to the annual report and must
document GSP implementation progress and progress toward meeting the Subbasin sustainability goal.
DWR has not yet released any guidance documents related to the preparation of the GSP Five-Year
Report, but the requirements are outlined in the GSP Regulations §356.4(f-k) and summarized below.
•

•
•
•

Describe current Subbasin conditions relative to measurable objectives, minimum thresholds,
interim milestones for each sustainability indicator(§356.4(a-d)). If minimum thresholds are not
met, the GSA will evaluate the cause and implement actions to avoid undesirable results defined
for the Subbasin.
Describe projects and management actions implemented by the GSA, and their effects on
groundwater conditions.
Update, as necessary, the basin setting characterization, management actions, undesirable
results, minimum thresholds, and measurable objectives.
Describe and assess monitoring networks within the Subbasin, including assessment of data
gaps. If data gaps are identified, the report will describe the steps required and anticipated
timing for acquisition of additional data.

LSCE TEAM
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Describe steps taken by the GSAs that are relevant to the GSP implementation or in furtherance
of achieving the Sustainability Goal for the Subbasin, including enforcement or legal actions.
Describe any adopted GSP amendments and coordination that occurred between relevant
agencies such as other GSAs or land use agencies.

The content of the Five-Year Report will follow any forthcoming guidance documentation or template
provided by DWR.

LSCE TEAM
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INTRODUCTION

1.1

Overview

In accordance with GSP Regulation §352.6, the Napa County Data Management System (DMS) was
developed to incorporate existing and new data relevant to groundwater resources within the Napa
Valley Subbasin (Subbasin). The Napa County DMS was developed to establish a centralized repository
for recording and archiving hydrologic data and will be used for the organization, review, and uploading
of data to implement the Napa Valley Subbasin Groundwater Sustainability Plan (GSP).
The DMS provides a tool for analyzing and managing data on a programmatic basis. Data are collected
from a variety of sources, including the Department of Water Resources (DWR), U.S. Geological Survey
(USGS), the State Water Resources Control Board (SWRCB), Department of Pesticide Regulation (DPR),
the Division of Drinking Water (DDW), and held in the central database. Over the course of GSP
implementation, the Napa County DMS will include information on groundwater levels, groundwater
quality, surface water levels, land surface elevation measurements, and more. Site specific information
for monitoring points (identification, owner, location, construction details, measurement types,
measurement method, measurement frequency, affiliated monitoring programs, permission, and other
comments) and time series data shall be securely stored and backed-up at regular intervals.
The Napa County DMS is capable of processing data and producing reports to meet the reporting
requirements specific to GSP implementation. This data management capability supports regular
reporting on groundwater conditions and implementation of groundwater sustainability projects and
management actions by the Napa County Groundwater Sustainability Agency (GSA). The current Napa
County DMS is based in a Microsoft Access database with internal and external components related to
quality assurance/quality control and data visualization, described in the following sections.
1.2

Objectives

The Napa County DMS is a tool used by the Napa County GSA to manage groundwater and other related
resources as they pertain to SGMA. The objectives of this Napa County DMS User Guide are to:
•
•
•
2

Describe the Napa County Data Management System
Describe the data included in the Data Management System
Describe the functionality of the Data Management System

NAPA COUNTY DATA MANAGEMENT SYSTEM (§352.6)

The Napa County DMS was developed in 2010 for tracking data related to monitoring, analysis, and
reporting on groundwater conditions in Napa County (LSCE, 2011). The Napa County DMS serves as the
central location for compiling data relevant to SGMA for the Napa Valley Subbasin. The Napa County
DMS has been modified to meet the requirements of the GSP Regulations, including § 352.4 and § 352.6,
and will facilitate annual data reporting and submittal to DWR.
The Napa County DMS has seven key attributes, including:
1) Recording and leveraging multiple data types (e.g., well location data, well physical
characteristics, and groundwater data) in a relational database structure,
2) Flexibility to import data from various software platforms and systems,
LSCE TEAM
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3) Sufficient capacity to store existing (qualified) historical data and additional future data,
4) Ability to export or supply data to numerous software formats (i.e., geospatial and other
analytical software),
5) Ability to evaluate and summarize data to support analyses of groundwater conditions,
6) Capability to grow and evolve in response to changing SGMA implementation needs in the
future, and
7) Capability to provide data for interactive data visualization tools and software.
The Napa County DMS contains a variety of data types, including well location and construction details
for wells with available monitoring data, groundwater level and quality data, land subsidence data, and
stream flow and stage data. Throughout GSP implementation, water use data, including groundwater
extractions, and weather and climate data (e.g., precipitation and evapotranspiration) will be
incorporated as part of ongoing DMS updates and maintenance.
2.1

Data Inventory

An inventory and evaluation of available data sources that are accessed for GSP implementation are
listed below in Table 1. This table includes a list of the data sources, the types of data obtained from
each source, and the relative quality of the data obtained from each source. Data acquired or accessed
from various monitoring programs are described in Section 2.2 are continually evolving.
The Napa County DMS is used to primarily store data collected and managed by Napa County; however,
the DMS includes groundwater level and quality data collected and managed by other agencies. Several
data sources such as land subsidence data obtained from Interferometric Synthetic Aperture Radar
(InSAR) imagery or stream gage data managed by the Napa County Flood Control and Water
Conservation District (NCFCWCD) are are not stored in the DMS but accessed regularly for analysis and
reporting purposes.
The Napa County DMS includes data collected from outside of the Napa Valley Subbasin as well. In
addition to providing an inventory of data sources used for GSP implementation, Table 1 also indicates
the primary agency responsible for managing the data and if the data is stored in the Napa County DMS
or accessed separately. Generally, the quality of data from each source is moderate to high quality. Most
of the data incorporated into the DMS is groundwater and surface water data measured in Napa County.
The following sections describe the data collected by the monitoring agencies listed in Table 1.
Figure 1 illustrates how applicable data from different sources are integrated within the Napa County
DMS. The Napa County DMS utilizes queries and data reports to facilitate quality assurance and quality
control workflows, including identification of inconsistencies with data such as conflicting units for
various water quality parameters, inaccurate or questionable groundwater level data, and other
problems that occur during data entry. Table 2 lists the agencies and water level data accumulated and
Table 3 lists the agencies and water quality data accumulated, along with the number of wells and
period of record in the DMS. Generally, well construction, well location, groundwater levels, and
groundwater quality results were obtained and entered into the database, where available, from the
agencies described. Additionally, surface water quality data were incorporated into the DMS, where
readily available; however, surface water data were not a focus for this project.

LSCE TEAM
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Figure 1: Illustration of Data Integration in the Napa County DMS
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Table 1: Napa County DMS Data Sources
Data Type

Monitoring/
Management Agency

Well/Site

Groundwater
Level

Groundwater
Quality

DWR







USGS



Stream
Stage

Stream
Flow

Stream
Water
Quality

Land Surface
Elevation/
Displacement

Groundwater
Dependent Ecosystem
(GDE) Vegetation
Health Indices

Data Stored in Napa
County DMS
*



Data Quality
Rank1
High

*Excludes land surface
elevation/displacement data









*



High

*Excludes stream stage/flow data

DDW
(formerly Department of Public Health)







Moderate (L)

SWRCB GeoTracker







Varies (R)

DPR







Varies

Groundwater Ambient Monitoring and
Assessment (GAMA) Program









Varies

Napa County







NCFCWCD



National Geodetic Survey (NGS)





Varies (M)




The Nature Conservancy (TNC)
LSCE
2











4

High
High



Moderate and Unknown Rankings are qualified with basis for imprecision and/or inaccuracy: Measurement Method (M), Date (D), Location Coordinates (L), Elevation (E), and Attribute Completeness (A), or Record Completeness (R).
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Table 2: Summary of Data for Wells with Water Level Information in Napa County

Source

Construction

Period of Water
Level Records

Hydrologic Zone

Perforation
Interval
73

None
99

Quaternary
Alluvium
22

Tertiary
Volcanic/Sedimentary
28

Composite
8

Unknown/Not
Designated
184

Total
242

Napa County

1949 - 2021

Well Depth
143

SWRCB
GeoTracker

1990 - 2020

388

86

410

-

-

-

798

798

DWR

1918 - 2021

135

17

7

7

6

4

125

142

USGS

1920 - 2019

202

6

23

2

3

1

219

225

Napa County Total
Napa Valley Subbasin Total

1,407
912

Table 3: Summary of Data for Wells with Water Quality Information in Napa County
Source

Construction

Period of Water
Quality Records

Hydrologic Zone

Perforation
Interval
10

None
7

Quaternary
Alluvium
10

Tertiary
Volcanic/Sedimentary
-

Composite
-

Unknown/Not
Designated
7

Total
17

Napa County

2006 - 2018

Well Depth
10

DDW

1984 – 2021

-

-

281

-

-

-

281

281

DPR

1988 - 1995

27

3

17

-

-

-

44

44

SWRCB
GeoTracker

2001 - 2020

391

84

440

-

-

-

831

831

DWR

1944 - 2016

24

3

24

3

-

-

45

48

USGS

1949 - 2019

56

3

6

-

-

-

62

62

Napa County Total
Napa Valley Subbasin Total
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Data Sources

Several public agencies collect and maintain groundwater and/or groundwater quality data, including
DWR, USGS, DDW, SWRCB, DPR, and Napa County. Data can be accessed through each agency’s
website, provided in the following sections, or accessed in a single location through the SWRCB website
that summarizes the current data and databases available on the web at
www.waterboards.ca.gov/resources/data_databases/. These programs and publicly available databases
are continually evolving to expand and merge to create a more useful and powerful network of
information. Data collection methods and sources will likely change in the future, but the current
methods and sources are documented herein for reference.
These data sources were combined with Napa County’s own records in order to populate the Napa
County DMS. Generally, well construction, well location, groundwater levels, and groundwater quality
results were obtained and entered into the database, where available, from the agencies described.
Additionally, surface water quality data were incorporated into the DMS, where readily available;
however, surface water data were not a focus for this project. Key sources of data for development of
the DMS are described below.
2.2.1

California Department of Water Resources

DWR maintains the CASGEM Program and the Water Data Library (WDL) that contains groundwater data
for the State of California. Incorporated into the DMS, the data downloaded from CASGEM 1 and the
WDL 2 consists of over 8,300 water level measurements for 142 wells between 1949 and 2021. Water
quality data is monitored at 48 wells between 1944 and 2016. Water level data have been through
DWR’s quality assurance/quality control checks, and the data contain codes that describe any affected
measurements. These data are also incorporated into the DMS in the preferred format that explicitly
specifies the depth to water measurement from the measuring point and the ground surface. Out of 142
wells with water levels from DWR in the database, 17 wells have construction information that includes
perforation intervals and well depth, 135 wells have at least well depth information, and 7 wells that are
currently missing well depth and additional construction information. All 142 wells have location
coordinates.
In addition to water level and quality data, well log data from DWR were also obtained in different
formats. One format was in the form of a compact disc which contained over 7,700 scanned and
indexed well logs for wells located in Napa County. These scanned images are not included in the DMS,
however, they are available for Napa County as a separate index file and collection of images. The
transfer of information from the scanned well logs into the database was not part of this task and would
involve a substantial level of effort. However, the data contained on most of these well logs are already
entered into a formatted data table by DWR’s Central District in the form of their “WellMA” database.
The WellMA database included well construction, well use, yield, owner, and some location information
for 6,231 wells in Napa County. It is currently incorporated into the DMS as a separate table unrelated to
the water level and water quality records. Most of the WellMA data do not include specific locations
(detailed latitude and longitude coordinates) or an official State Well Number which would allow the
1
2

https://water.ca.gov/programs/groundwater-management/groundwater-elevation-monitoring--casgem
http://www.water.ca.gov/waterdatalibrary
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well data to be linked to water level and quality data obtained from the WDL database or other agency
databases.
As part of DWR’s SGMA technical assistance to provide essential SGMA-relevant data to GSA’s, land
surface elevation displacement estimates derived from InSAR data collected by the European Space
Agency (ESA) Sentinel-1A satellite and processed by TRE ALTAMIRA Inc. (TRE) is provided for the Napa
Valley Subbasin and Napa-Sonoma Lowlands Subbasin areas. InSAR data obtained from DWR come in
the form of Geographic Information System (GIS) rasters interpolated from point data representing
average vertical displacement values for 100 meter by 100 meter areas. Rasters for total vertical
displacement are relative to June 13, 2015, whereas rasters for annual vertical displacement rates are
provided at monthly time steps. InSAR data provided by DWR is not included in the Napa County DMS,
but stored in a geodatabase for analysis in ArcGIS.
2.2.2

U.S. Geological Survey

The USGS maintains a publicly accessible web database of groundwater level information in the National
Water Information System (NWIS) 3. The NWIS database consists of over 4,100 water level
measurements for 225 wells and over 19,000 water quality measurements for 62 wells in Napa County.
The database has water quality and/or water level data for a total of 264 groundwater sites in Napa
County, according to their latitude/longitude coordinates provided by the USGS. These locations have
not been verified, but they are believed to be generally accurate. All 264 sites within Napa County have
historical groundwater level and/or groundwater quality data. Of the 264 groundwater sites in Napa
County, the NWIS database provides some well construction information, including construction date,
well depth, and/or hole depth information on 202 of the sites. Wells and related data were queried and
downloaded from NWIS and had previously been incorporated into the database; however, these data
are generally older and associated with groundwater investigations that occurred at a specific time and
therefore most do not have long continuous records nor measurements past 2005.
All USGS NWIS data have undergone QA/QC by the USGS. The groundwater level data in the DMS span
from 1920 to 2019 while the groundwater quality data range from 1949 to 2021.
2.2.3

California Division of Drinking Water

The Division of Drinking Water (DDW) regulates all public drinking water systems in the state. Formerly
part of the Department of Public Health, DDW is now a division of the SWRCB. Water quality
information for public drinking water systems in California is stored in the SWRCB’s GAMA Groundwater
Information System 4 for large (more than 199 connections) and small (five to 199 connections) public
drinking water systems. Many local agencies at the county level regulate smaller public drinking water
systems, including Napa County’s Environmental Management Department, but water quality data are
also reported to DDW and entered into the DDW database.
Groundwater quality monitoring records include data for 281 wells in Napa County, identified in the
DMS by the DDW Primary Station Code. These wells have water quality data between 1984 to 2021.
Each site has a corresponding System Number and Source Name and other site-specific information and
3
4

http://waterdata.usgs.gov/nwis
https://gamagroundwater.waterboards.ca.gov/gama/gamamap/public/
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related data that are incorporated in the DMS from the DDW database. There are a total of 370 public
drinking water sources recorded in Napa County. Sites are interpreted as groundwater (354 sites),
surface water (14 sites), or other unknown type (70 sites) based on the DDW designated Source Name
and Status. Some of the currently ‘unknown’ types may represent a groundwater or surface water
source, and therefore, are still included in the DMS. Water quality data from surface water sites range
from 1984 to 2021, whereas data from other unknown sites range from 1994 to 2021.
2.2.4

State Water Resources Control Board GeoTracker

The SWRCB stores environmental data for regulated facilities in California in their GeoTracker database 5,
including groundwater levels and groundwater quality. Data from these regulated facilities usually
consist of data from groundwater monitoring wells (typically shallow) associated with each site location.
The SWRCB also maintains the Groundwater Ambient Monitoring and Assessment Program (GAMA)
Groundwater Information System as a data clearinghouse for all publicly available groundwater quality
data (and some limited water level data) from other state and federal agencies (including DWR, USGS).
In the Napa County DMS, there are 410 GeoTracker sites with 2,337 wells (including extraction and
monitoring wells). Approximately 798 of these wells have water level data between 1990 and 2020
whereas approximately 831 wells have water quality data between 2001 and 2020. 779 GeoTracker
wells are located within the Napa Valley Subbasin according to their latitude/longitude coordinates
provided by in the GeoTracker database. For a total of 926 wells in Napa County with water level and/or
water quality data, 402 have a documented well depth and 86 have well construction information that
includes well depth and perforation intervals. The identifier for each well is the concatenated text string
of the Global ID and the Field Point Name. These well and site identifiers and well construction
information are incorporated in the DMS where available.
2.2.5

Department of Pesticide Regulation

The California Department of Pesticide Regulation (DPR) maintains the Well Inventory Database 6 (WIDB)
of wells sampled for pesticides by DPR and other agencies. In an effort to make water quality data
accessible, the database is made available in the SWRCB’s GAMA Groundwater Information System 7.
Data available in the GAMA Groundwater Information System provides a compilation of water quality
monitoring data from other public agencies and DPR’s own sampling. Data from WIDB includes
information about the well, the sampling agency, sample and analysis dates, analyzing laboratory,
chemical analyzed, concentration reported, reporting limit, analytical method notes, legal agricultural
use determination (point or non-point source determination), and the year the record was included in
the database. Testing done for other water parameters (i.e. pH, salt, calcium) is not included in the
database.
Incorporated into the DMS, data downloaded from the GAMA Groundwater Information System consists
of approximately 250 water quality measurements for 44 wells located in Napa County between 1988
and 1995. Thirty wells are located within the Napa Valley Subbasin. Out of 44 wells with water quality
data, 3 wells have construction information that includes perforation intervals and well depth, 24 wells
https://geotracker.waterboards.ca.gov/data_download_by_county
https://www.cdpr.ca.gov/docs/emon/grndwtr/well_inventory_database/index.htm
7
https://gamagroundwater.waterboards.ca.gov/gama/gamamap/public/
5
6
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have at least well depth information, and 17 wells that are currently missing well depth and additional
construction information.
2.2.6

Napa County

Napa County’s groundwater level records spanning from 1949 to 2021 are incorporated into the DMS.
242 wells of various uses (domestic, irrigation, public, or unknown) are included in this data set. Well
construction information that includes perforation intervals and well depth is available for 143 of the
well sites, whereas 59 wells have only well depth information and 101 wells lack well construction
information. Several wells have well diameter and well yield information, the latter obtained from well
completion reports based on various testing methods. Many historical records contained in the County’s
dataset were collected over many years of cooperative effort with DWR and/or USGS monitoring
programs. Some historical data may, therefore, have been publishes by more than one agency using
different identification numbers for the same well. Such wells are typically associated in the DMS by a
common State Well Number (SWN). Out of the 224 wells located within Napa County, 65 wells are
located within the Napa Valley Subbasin.
As part of GSP implementation, Napa County will conduct and/or coordinate regular water quality
monitoring of wells in the Subbasin’s groundwater quality monitoring network, described in Section 5
and Section 9 of the Napa Valley Subbasin GSP. Currently, Napa County maintains records for a select
number of sites in the County, which includes water quality records for 10 dual-completion monitoring
wells located in the Napa Valley Subbasin and 7 monitoring wells in the Knoxville and Berryessa
subareas. Groundwater quality data spans from 2006 to 2018 for a total of 17 wells in Napa County.
2.2.7

Napa County Flood Control and Water Conservation District

The NCFCWCD maintains a publicly accessible database of real-time rainfall and stream level
information on the Napa OneRain website 8. Referred to as the Flood Alert network, the NCFCWCD
monitors stream stage/flow at approximately 25 sites throughout Napa County, with 16 sites located
within the Napa Valley Subbasin. All stream gages are equipped to collect stream stage data while 8 are
additionally record volumetric stream flow. Stream gages collect data at a frequency ranging from 15
minutes to 12 hours. Stream monitoring data can be obtained from the Napa OneRain website by
selecting the desired timeframe to download stream data at each site, however, bulk downloading of all
available data from all of the gages is best acquired by contacting the NCFCWCD. Latitude and longitude
coordinates are provided for each stream gage, as well as the gage datum and period of record. Stream
stage/flow data is available beginning from 2000 to present. Data acquired from the NCFCWCD Flood
Alert network is not included in the Napa County DMS, but regularly accessed for analysis and reporting
purposes.
2.2.8

National Geodetic Survey

High-resolution land surface elevation data are available at 8 benchmark stations established through
the National Geodetic Survey (NGS), all located in the Napa Valley Subbasin. For the United States, the
NGS (formerly known as the U.S. Coast and Geodetic Survey), is the most complete source for digital
National Spatial Reference System (NSRS) data. The NGS is responsible for defining, managing, and
8

https://napa.onerain.com/
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providing public access to the NSRS, which provides a consistent national coordinate system for
mapping latitude, longitude, and elevation with high accuracy. Survey benchmark sites monitored by the
NGS possess historical elevation measurements from the early 1990s with most recent measurements in
2020. NGS benchmarks report a confidence interval of 95% for surveyed land surface elevations. While
not currently incorporated into the Napa County DMS, site information and land surface elevation
monitoring data at these NGS sites is planned to be integrated into the DMS during GSP
implementation.
2.2.9

The Nature Conservancy

The Nature Conservancy (TNC) provides processed satellite data through the GDE Pulse tool 9 to view
long term temporal trends of vegetation metrics that serve as indicators of vegetation health for
groundwater dependent ecosystems (GDEs). The GDE Pulse tool utilizes LandSat imagery to show
changing vegetation metrics since 1985 and provide insight to the overall health of GDEs. When viewed
in the GDE Pulse tool web map, LandSat rasters provide a visual representation of GDE vegetation health
at 30 meter by 30 meter resolution. GDE areas are grouped into GDE units based on the dominant
vegetation species present. The GDE Pulse tool also allows users to download tabular vegetation metric
and precipitation data. Paired with TNC’s Plant Rooting Depth Database 10 and available shallow
groundwater level data, temporal correlations can be evaluated to determine if variations in
groundwater levels are associated with annual vegetation metric variability. Data provided by TNC’s GDE
Pulse tool and Plant Rooting Depth Database offer valuable monitoring of GDE health within the Napa
Valley Subbasin, particularly in areas along the Napa River and its tributaries. GDE Pulse data are not
incorporated into the Napa County DMS; however, the data are accessed regularly and paired with
groundwater level data from the DMS.
2.3

Database Structure

This section discusses the structure and format of the DMS, including an overview of the tables, queries,
and relationships that are essential elements of the DMS. The Napa County DMS is structured to
incorporate existing and new data regarding groundwater resources and groundwater conditions,
including relevant surface water and land subsidence conditions. The database structure design
maximizes the utility of the data by using a similar structure to common datasets developed by the
USGS, DDW, and DWR. All data in the Napa County DMS are identified by data source. Each site or
station is uniquely identified by a primary identification value (Primary ID). Depending on the data
source, the Primary ID could be the State Well Number (SWN), Station ID, or Site-Specific Name. Each of
these unique site names specific to the agency is entered into the database as the Primary ID along with
the actual SWN for the well that is common between monitoring agencies. This allows records from the
different agencies to be entered by the site or well name used by that agency (which streamlines data
entry), but the records can also be combined to form a complete dataset for each well by SWN.
To ensure user flexibility, the Napa County DMS was designed using the Microsoft Access 2007‐2016
software platform and the .accdb database format. Access has the capacity to store up to 2 gigabytes
(GB) of data, which can be transitioned to larger-scale database software as necessary. Data currently
archived in the Napa County DMS occupy approximately 1.2 GB of the available storage capacity. Access
9

https://gde.codefornature.org/#/home
https://groundwaterresourcehub.org/sgma-tools/gde-rooting-depths-database-for-gdes/
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is also capable of importing data from and exporting data to other commercially available software
programs for data visualization or to an enterprise level database for multi- user needs.
A key feature of the DMS design is its ability to store data in a relational database structure. This design
enables the Napa County DMS to record and maintain various types of data about a monitoring site and
various data collected from a given monitoring site. This feature allows for more meaningful contextual
understanding of the data. An example of this from the Napa County DMS includes storing data about a
well’s location and physical characteristics along with monitoring data from the well. Figure 2 illustrates
different relationships that exist in the database. The relational database structure of the Napa County
DMS also supports interpretation of data available from different sources and across different types of
data. The DMS has functionality to enable importing of data from and exporting data to other
commercially available software programs for data visualization or to an enterprise level database for
multi‐user needs.
Seventeen geographical subareas were established in a GIS for Napa County (Figure 3) based on the
main watersheds, groundwater basins and the County’s planning areas. All wells and sites in the DMS
were then assigned to a specific subarea based on their available latitude/longitude coordinates.
Additional subarea designations were instituted for those sites without latitude/longitude coordinates
(“NA” – NO LAT/LONG) and for those sites that are indicated by their coordinates as outside of the
county (“OUTSIDE” – OUTSIDE NAPA COUNTY). This information was incorporated into the DMS as a
geographical index that allows for more rapid and concise querying of information on a subarea basis.
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Table 4 lists the tables and types of information included in the DMS, the number of records in each
table and the information included for each entry. As a general overview, there are three main related
tables in the DMS and several additional supporting tables. The central table is the well table {T_Well}.
The {T_Well} table currently documents 2,131 sites within Napa County, of which 1,974 are well sites, 87
are surface water sites, and 70 designated as other. These sites are described by attributes with the
following fields [Field Name]:
•
•
•
•
•
•
•
•
•
•
•

•
•
•
•

Autonumber field [ID]
Local Well or site identification [WellID]
CASGEM ID [CASGEM_ID] (not populated-to be assigned by DWR)
State Well Number [SWN]
Source name of well or site [SRC_NM]
System number [SYS_NO]
Source of well information [SRC]
Designated subarea [Subarea]
Location information [Latitude], [Longitude], [LL_Src], and [LL_Datum]
Elevation information [Elev_value] and [ElevDatum]
Well construction information, including construction date, well depth, borehole depth,
depth to top of well screen, depth to bottom of well screen, DWR drillers’ log number, well
yield in gallons per minute, and well casing diameter [ConstructionDate], [WellDepth],
[HoleDepth], [Top_Perf], [Bot_Perf], [Dlog], [Yield], and [Diameter]
Type of data whether groundwater level and/or water quality or no related data
[DATA_TYPE]
Type of site, including the water type, whether groundwater, surface water, or other is
embedded in the site type [SITE_TYPE]
Status of site and date of most recent data available for DPH and most GeoTracker sites;
USGS and DWR sites are indicated as unknown status [STATUS] and [STATUS_DT]
Whether there are multiple identifiers for the same SWN [Duplicate]

The two additional main data tables in the DMS are the Water Quality Table {T_WQ} and the Water
Level Table {T_WL}. These contain the historical records for sites in {T_Well} and are related in the DMS
by the [WellID] field. These main tables ({T_Well}, {T_WQ}, and {T_WL}) serve as the repository for a
majority of hydrologic data in Napa County.
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Table 4: Napa County DMS Tables

Table Name

Description

Count of
Records

Database Tables – Major Field Names/Groups
SITE INFORMATION TABLES

Well Table
{T_Well}

Wells and Surface
Water Sites in
Database (most have
associated historical
WL and/or WQ)

2,131

Local Well ID

Official State
Well Number

CASGEM ID

Source of
Well/Site Data

Location Information
(Township/Range/Section,
Northing, Easting, Ground
Sfc Elevation, Vertical
Datum)

Construction
Information
(Construction Date,
WellDepth,
HoleDepth,
Diameter, Top_Perf,
Bot_Perf, Yield,Dlog)

Other Site
Information
(Comments, Source
Name, Status, Site
Type)

Units

DATA TABLES
Sample Date

Parameter
Code

Result and
Reporting Limit
Value

Data Source (Name of
Agency, Collecting and
Analyzing Agency)

Well ID

Sample Date

Formatted
Parameter
Name

Formatted
Result and
Reporting Limit
Value

Additional
Information
(Comments, Analysis
Method, Quality
Codes)

Formatted Data Source

Comment

Units

32,850

Well ID

Measurement
Date

Depth to Water (from
reference point)

Water Level Code
and Method,
Elevation Datum

Additional
Information (Source,
Comments)

1,133,310

Well ID

Measurement
Date

Water Quality Table
{T_WQ}

Water Quality
Records

Water Quality
Formatted Table
{T_WQf}

Formatted Water
Quality Records
Selected for Tabular
Presentation

164,571

Water Level Table
{T_WL}

Water Level Records

Transducer Table
{T_Trans}

Transducer Data

341,275

Well ID

Water Surface
Elevation

Reference
Point Elevation

Depth to Water

ACCESSORY CODE “LOOKUP” TABLES

LSCE TEAM

Water Level Code
Table
{T_WL_code}

Codes to describe
conditions affecting
water level
measurements

Code
Description

DWR
Questionable
Measurement
Code

35

Water Level
Code

DWR No
Measurement
Code

USGS Measurement Code

Water Quality
Parameter Code
Table
{T_WQParam}

Water Quality
Parameters

2,409

Parameter
Code

Parameter
Code Source

Parameter
Description

Parameter
Units

Parameter Abbreviation

Well/Site Source
Code Table
{T_Src}

Sources of Well/Site
Information or Data

12

Source Code

Source
Description

Well/Site Status
Code Table
{T_Stat}

Well/Site Status (as
designated by
Agency)

16

Status Code

Status
Description

15

Source Agency

GeoTracker
Measurement Code
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ACCESSORY CODE “LOOKUP” TABLES

Well/Site Type Code
Table
{T_Type_site}

Description of use
for wells/sites in
T_WELL (MW,
Irrigation, Public
well, etc.)

38

Well/Site Type
Code

Water Type

WL Method Code
Table
{T_MMcode}

Water Level
Measurement
Methods

8

Method Code

Code
Description

WL Method
Accuracy Code
Table
{T_MAcode}

Water Level
Measurement
Method Accuracy

6

Method
Accuracy Code

Code
Description

WQ Measurement
Unit Table
{T_WQ_units}

Units of Measure for
Water Quality
Results

31

Unit Code

Code
Description

Aquifer Zone
Designation Table
{T_Type_aquifer}

Aquifer Zone
Designation List

11

Aquifer Zone
Code

Code
Description

Datum Code Table
{T_Type_datum_LL}

Datum Code List

3

Datum Code

Code
Description

16

Code
Description

Source Agency
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All of the tables in the DMS have a primary key and most of them serve as the common link between
tables. The primary key maintains structural integrity of a relational database, prohibits duplicate entries
in a field that requires unique information, and it is a useful field for linking tables with a defined
relationship. The main entity table, {T_WELL}, has the primary key [WellID]. This primary key field
relates (by a one-to-many relationship) to the [WellID] fields of {T_WL} and {T_WQ}. By this
relationship, data for wells (or sites) that are not in {T_WELL} cannot be entered into {T_WQ} or {T_WL}.
Similar primary keys exist in the supporting ‘lookup’ tables for {T_Well}. [DataType] of {T_Type_data}
and [SiteType] of {T_Type_site} are codes (and primary keys for the respective tables) that describe
whether a well/site has associated quality or level of data, and whether a well/site is for monitoring or
production or some other type and of a ground or surface water source, respectively.
The temporal data tables, {T_WL} and {T_WQ}, also have related tables that provide useful qualitative
codes that describe the data. Water level codes describe conditions that affect water levels that can’t
be expressed in the measurement (or lack of measurement) itself and should be considered in analysis
(e.g., active pumping, dry well, or inaccessible well, etc.). Water quality codes may be necessary to
describe a particular laboratory result where conditions exist such as an approximated or questionable
result. Several ‘lookup’ tables are utilized for this purpose; they are linked by the primary key in the
‘lookup’ table to the data table in a one-to-many relationship. Relationships and primary keys for the
data and ‘lookup’ tables can be viewed in this appendix.
The Water Level Table {T_WL} contains 32,850 records for wells within Napa County and includes
information regarding well identification, measurement date, reference point elevation, depth to water
from reference point, source of data, water level code (indicating special conditions, if any), water level
method of measurement, quality assurance (QA) or questionable code, and comments. Continuous
water level data is contained in the {T_Trans} table, which contains 1,133,310 groundwater level and
stream stage records obtained from Napa County’s groundwater level monitoring well facilities and
stream sites that are equipped with pressure transducers/data loggers.
The Water Quality Table {T_WQ} contains 341,275 records with each record containing well
identification, sampling date, parameter code (indicating the analyzed constituent), unit of measure,
data value, reporting limit, data source, analytical method, comments and conditional codes. Each
record in {T_WQ} is entered with the appropriate parameter code selected from the Water Quality
Parameter Table {T_WQParam} to indicate the constituent that was analyzed and reported in the
record.
The Water Quality Parameter Table {T_WQParam} contains 2,409 records and is the compiled list of
parameter codes and descriptions from three main agencies: USGS, DDW, and GeoTracker. The Water
Quality Parameter Table was constructed as a ‘lookup’ table to maintain the list of constituents in the
various ways that they may be reported or analyzed (e.g., Nitrate as Nitrate versus Nitrate as Nitrogen
or Zinc, filtered versus Zinc, unfiltered) and to indicate a consistent unit of measure.
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Currently, the DDW and USGS databases primarily use U.S. Environmental Protection Agency (USEPA)
STORET codes and descriptions identifying unique water quality parameters, while GeoTracker uses its
unique list of codes. Most of these agency-specific codes were incorporated so that updating the DMS
could be as automated as possible. For some data, where specific sampling or analytical information is
not known, codes have been added to the list to allow for general data as well. Table {T_WQParam} also
has a field where an abbreviated parameter name [WQ_ParamSH] may be present. This field is utilized
for grouping and summarizing multiple specific parameters together in a more generalized format
regardless of reporting agency, analytical reporting, or sampling process. For example, a sodium analysis
from the USGS has a different parameter code and corresponding description than does a sodium
analysis from DDW. The short parameter name (in this case, “Na” for sodium) may be used to retrieve
all sodium data from DDW and USGS entries.
A formatted Water Quality Table {T_WQf}, created within the Napa County DMS, is also utilized to
provide a more basic and commonly accessed subset of {T_WQ} for purposes of reporting and to allow a
database person or other user to review or query historical water quality data in a more familiar and
user-friendly format. The table is generated by a series of queries within the DMS, and a record is
included in this table based on the presence of a short name defined for a parameter in [WQ_ParamSH]
field of {T_WQParam}. This table includes water quality records for only selected parameters (primarily
general mineral and inorganic), with the corresponding site or well identification, sample date,
parameter units, result value, data source, reporting limit, and comments.
Other tables in the database include the accessory or ‘lookup’ tables to store defined lists of potential
variables or codes (indicated by “CD” for code in the table name) for a field. For example, {T_WL_code}
is a lookup table for the field [WL_CD] in the {T_WL} table to indicate special conditions for a water level
data record (e.g., well pumping, or no measurement due to obstruction). {T_WQ_units} contains a set of
acceptable measurement units with brief descriptions that can be utilized in the [units] field of {T_WQ}.
Other tables in the Napa County DMS include the following:
•
•
•

•
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Water system table {T_Sys} that includes information on 283 public water systems and
GeoTracker sites in Napa County;
Well log table {T_WellMA_NapaCounty} that includes 6,489 records with drillers’ log
information and location information from the DWR WellMA database;
Permit table {T_ASMT_PMT} for groundwater and usage permit information; associated
Metering {T_ASMT_PMT_MTR} and Water Quality {T_ASMT_PMT_WQ} data table; nonrelated Incident table {T_ASMT_INCDNT} with information related to groundwater incident
at a particular parcel (these tables are not populated with actual data); and
Other accessory or ‘lookup’ tables to store defined lists of potential variables for a field. For
example, {T_Subarea} is one lookup table for {T_Well} that contains the lookup list for the
19 subarea designations for Napa County. {T_WL_code} is a lookup table for {T_WL} to
indicate special conditions for a water level data record (e.g., well pumping, or no
measurement due to obstruction).
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Data Entry Guidelines
Data Entry Overview

It is important to note that consistency is critical when adding data to the DMS. When adding new data
to {T_WQ} and {T_WL}, the unit of measure must be considered and changed, if necessary, to match the
existing unit of measure for a particular type of data. In {T_WL}, for example, all depth to water
measurements are entered in decimal feet. Records in {T_WQ} are reported with a unit of measure that
is specified by the parameter code in {T_WQParam}. Common groundwater constituents (e.g., chloride,
nitrate, or potassium) are expressed as a measured concentration usually in milligrams per liter (mg/L).
Other common constituents that are usually found in smaller concentrations in groundwater (e.g.,
boron, iron, or manganese) are expressed in micrograms per liter (µg/L). The data entry process for all
water quality records must involve a verification that the unit of measure is consistent with the existing
unit of measure indicated in {T_WQParam}, or it should be converted prior to entry.
Input of data to the DMS should be done in a systematic method. It is expected that there will be regular
updates from internal County sources and external agencies of new data for new and existing wells/sites
already in the DMS. For data obtained from external agencies, 12 months represents reasonable span
between obtaining updates. This can be a sizeable effort to integrate multiple datasets, and planning
should be done to avoid inconsistencies or gaps or duplications of data over a historical record. Updates
from internal sources should follow a process that fits the needs of the County and the respective
departments/groups that are generating the data. The process should consider this document when
outlining the steps necessary for internal updating.
Data can be entered by importing files or by pasting data directly into the tables, provided the data are
in the correct format. Certain fields in the database are protected and do not allow for duplicate entries
([WellID] in {T_Well} or [WQ_ParamCd] in {T_WQParam}, for example). The well name or ID must be
entered into the [WellID] field in the exact format as it appears in {T_Well}; water quality parameters
must also be entered in [WQ_ParamCd] exactly as they appear in the Water Quality Parameter table
{T_WQParam}. Additional parameters may be added to the Parameter table, if necessary, after verifying
that an appropriate code does not already exist.
The DMS is equipped with several outputs that can be manipulated or used ‘as is’. Data can be
reformatted using Access database queries and reports to present data more easily. These reports may
be customized to fit the user’s needs. Additionally, with replication and slight modification of any of
these existing reports, similar summary tables and time-series plots for different water quality
constituents or water level data can be easily created. Knowledge of relational databases and Visual
Basic scripting is necessary for this more advanced level of modification.
A sequence of queries is set up in the DMS for creating {T_WQf}, a formatted subset of {T_WQ}.
{T_WQf} can be used for reviewing water quality data in a more familiar and user-friendly format than
{T_WQ}, but the formatted dataset is primarily utilized for generating automated summary tables from
the database. Certain queries are utilized for QA/QC purposes, specifically for identifying
inconsistencies with site information (multiple reference point elevations) and other common problems
that occur through data entry. Other queries are utilized to produce reports within the DMS.
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{R_WQSummaryTableGenMin} and {R_WQSummaryTableTrcElmts} are two reports that produce a
summary by well of historical results for general minerals and trace elements.
{R_NapaCountyHydrographs} is another report that presents groundwater data as time-series plots of
water level elevations and depths to water by well. These reports are generated by queries and
subqueries that progressively format and summarize the data for tabular or graphical presentation.
These reports may be customized to fit the user’s needs. Additionally, with replication and slight
modification of any of these three existing reports, similar summary tables and time-series plots for
different water quality constituents or water level data can be easily created.
Spatial analysis using GIS technology can be done using ArcGIS software. ArcGIS software allows for
direct links to Microsoft Access data and allows the user to pull location data from tables or queries. The
data displayed and analyzed using ArcGIS are updated whenever data within the Access database are
updated. The DMS is linked to a public ArcGIS web map that provides information on groundwater and
surface water monitoring sites and hydrologic conditions in Napa County. The web map is available
through the Napa County Hydrologic Conditions Map 11.
2.3.1.2

Data Standardization

The goal of the DMS, as described above, is to maximize the usefulness of the data and allow for
consistent summary of several data that originate from various sources. To accomplish this goal, certain
general guidelines must be observed:
1) Text fields, such as [WellID] or water quality parameter code [WQ_ParamCd], should be entered
consistently with the same spelling, spacing, and punctuation. The database will not recognize,
for example, “4024” and “04024” as the same within [WQ_ParamCd].
2) Date entries can be in any standard format that includes the month, day, and year of the
measurement in that order. Examples are “1/23/2003”, “01/23/2003”, and “1/23/2003 12:00
AM.”
For data where the day of the measurement is not available, the measurement should be entered as the
first of the month. If a better approximation of the day of the measurement can be made, that
approximation should be used. For historic data that is only identified by year, the measurement should
be entered as the first of the year. Ideally, a comment would be added to describe the original,
generalized form of the data. Example below:
Date in Record
March 1980
March 1980 (middle of month)
1963

11

Enter As
3/1/1980
3/15/1980
1/1/1963

Comment
approx date w/i mnth
approx measure date
approx date w/i yr

https://www.arcgis.com/apps/webappviewer/index.html?id=e36a48428dfc483ab8fbf27910c816aa
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Numeric entries, such as Depth to Water [DTW] and water quality values [WQV], should contain only
numeric values. No text, spacing, or punctuation should be included in numeric data. Non-detect
concentration values that are reported with a less than sign should be entered as “–9999,” and the
Measurement Reporting Limit should also be entered. If values denoted as “non-detect” are reported,
then “-9999” should be entered. Table 5 provides a list of water quality records formatted from the
source agency and what the same records appear as in the DMS.
Table 5: Water Quality Record Standardization
Standardized DMS Format
Water Quality Value
(Data in Record from Source)
45

WQV
45

Reporting Limit

<0.02

–9999

0.02

ND (with no Reporting Limit)

–9999

0 (with no Reporting Limit)

–9999

Shown in the table above, Napa County, DWR, and USGS all have reported data for a particular well;
accordingly, the well has three different Local Well IDs in the database, all with the same State Well
Number. When DWR provides water quality data for the well, it uses the Local Well ID
“05N04W13H001M.” When the USGS provides similar data, it uses the Local Well ID
“381700122145001.”
2.3.1.3

Well/Site Point Naming

Wells within the database are identified by Local Well ID, CASGEM_ID, Source Name, and by State Well
Number, where available. Different agencies report data for the same well by different Well IDs, but
these data are related in the database by State Well Number, and increasingly by the CASGEM ID. The
DMS prioritizes use of Local Well IDs, [WellID]. The DMS does not assume that wells sharing a State Well
Number (or even CASGEM ID) are in fact the same well. The well location and construction information
available from various source agencies may differ for wells with same State Well Number. Considerable
effort is required, often including additional well inspection or survey, to determine the correct
information, and even then, it is often not possible to determine whether a monitoring agency reporting
different construction or location information is actually monitoring the same well. In summary,
experience has shown that State Well Numbers are not the unique identification that they were
intended to be. CASGEM IDs are less problematic in this regard, but not without complications. For rare
instances, where a Local Well ID is not available for a well, a CASGEM ID may be used as the [WellID]
value in the DMS. Table 6 provides an example of the various site nomenclature used by source
agencies.
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Table 6: DMS Well/Site Identifiers

2.3.1.4

Local Well ID
[WellID]

State Well Number
[SWN]

Source
[SRC]

NapaCounty-137

005N004W13H001M

Napa County

05N04W13H001M

005N004W13H001M

DWR

381700122145001

005N004W13H001M

USGS

Water Level Data

Water level data should be provided in the format shown in Table 7, where fields indicating a code are
linked to each source table providing greater detail of code value descriptions. The Local Well ID should
be consistent with well/site point naming described in the previous section. The Measurement Date
should reflect the most accurate date and time that a measurement was collected and recorded in a
format consistent with the DMS standardized date formatting described previously. If the Reference
Point Elevation of a well has been surveyed and is available, it should be entered for each water level
measurement. The default vertical datum for the Napa DMS is North Americana Vertical Datum 1988.
When appending new data to the DMS, elevation values such as the RPE or GSE provided in other
vertical datums should be converted to NAVD88 12. The reference point is the point from which the
Depth to Water is measured. The Reference Point Elevation of a well may change if the wellhead is
modified, if the well is re-surveyed, or if a different reference point is used. It is important to carefully
document the reason for changes in Reference Point and Ground Surface Elevations and methods used
to determine elevations. Inadvertent or improperly documented changes can lead to misinterpretation
of the data. The Depth to Water should be reported in feet below the reference point and feet below
ground surface. This value should be reported in decimal feet; data in feet and inches should be
converted to decimal feet for entry into the database. If possible, field measurements should be made
to the nearest one-hundredth foot; however, all measurements should be reported regardless of
precision. [MAcode] provides a way to record the accuracy of a given measurement, if known.
If a measurement is known to be faulty, it should not be reported. However, if a measurement is
suspected to be faulty, the measurement should be reported with a Comment about the problem. The
Comment can also be used to make a general remark about the measurement, e.g. “10 AM” or “30
minutes after shutoff,” although this is not necessary. Some agencies also report a Questionable, No
Measurement, or Status Code, that may be entered if available.

VERTCON, maintained by NOAA, is available to calculate elevation shifts between datums at a given lat/long.
https://www.ngs.noaa.gov/cgi-bin/VERTCON/vert_con.prl

12
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Table 7: Sample DMS Water Level Data Entry

Local Well/Site ID
[WellID]
NapaCounty-224
NapaCounty-225
NapaCounty-225

LSCE TEAM

Ground
Reference Point
Surface
Measurement
Elevation, ft
Elevation, ft
Date
NAVD88
NAVD88
[Date]
[RPE]
[GSE]
11/16/2018
272
270
3:57:50 PM
11/16/2018
311.75
310.45
3:26:58 PM
11/16/2018
64.6
63.8
2:36:24 PM

Depth to Water
(feet, measured
from reference
point)
[DTWrp]

Depth to Water
(feet, measured
from ground Water Level
surface)
Code
[DTWgs]
[WL_CD]

Source
[SRC]

Tape_Hung NapaCounty

Measurement
Method Code
[MMcode]

Measurement
Accuracy
Code
[MAcode]

ES

0.01

38.09

36.79

No_code

NapaCounty

ES

0.01

27.35

26.55

No_code

NapaCounty

ES

0.01

23

JANUARY 2022
APPENDIX 10A DATA MANAGEMENT SYSTEM USER GUIDE
2.3.1.5

NAPA VALLEY SUBBASIN
GROUNDWATER SUSTAINABILITY PLAN

Water Quality Data

Water quality data should be provided in the format shown in Table 8, where tables providing greater
detail of parameter and water quality analysis method code descriptions are linked by their respective
field names. The Local Well ID should be consistent with well/site point naming described previously and
the Sample Date should reflect the actual date the water quality sample was collected (not the analysis
date). The Parameter Code is the constituent being analyzed; every record in {T_WQ} must have a
parameter that is found in {T_WQParam}. When entering a result into {T_WQ}, the [WQ_ParamCd]
value must be a complete text string as shown in {T_WQParam}. If the Parameter Code does not appear
in this table, the Parameter Code should be added to {T_WQParam} and named consistently throughout
the reported data. The Water Quality Value is the numerical result of the analysis. As described above,
if the Water Quality Value is non-detect and reported as a number with a less than sign, a value of “–
9999” should be entered. The units of the analysis must be consistent as reported in the {T_WQParam}
table. If results are submitted for input to the DMS and are reported in a different unit of measure from
the existing [WQ_ParamCd], they must be mathematically converted to the appropriate unit of
measure.
Results below the Measurement Reporting Limit are considered non-detects. For example, a water
quality result of <2.0 would have a Reporting Limit of 2.0. The Measurement Reporting Limit is also
known as the Detection Limit for Reporting, or DLR. The Measurement Reporting Limit should be
entered for all non-detect results; entering the Measurement Reporting Limit for quantified results is
recommended but not required. The analytical Method can be entered where known and available;
entering the Method is preferred but not required.
Table 8: Sample DMS Water Quality Data Entry

Local Well/Site ID Sample Date Parameter Code
[WellID]
[WQ_DATE] [WQ_ParamCd]

Water
Quality
Value
[WQV]

382500122330501

6/3/2003

00945

4.08

382308122463902

8/22/2007

00453

234

2800298-001

10/24/2006

34301

–9999

Measurement
Reporting
Limit
Units
Method
[MRL]
[units] [meth_cd]
0.18

0.5

mg/L

IC022

mg/L

TT017

µg/L

All water quality Water Quality Values should be recorded in the DMS, unless results are known or
suspected to be faulty, in which case a Comment describing data problems may be submitted.
Additional code fields that exist primarily for the description of externally collected data (USGS) can be
utilized to qualify the result and reporting levels.
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Quality Assurance and Quality Control

Quality assurance and quality control are important and ongoing aspects of the DMS. The most
important component of quality control in the Napa County DMS is the preparation and review of data
before entry in the DMS. These data are technical and should be scrutinized for errors and
inconsistencies before addition to the core data storage tables in the DMS, as much as possible. Tools
have been established in the DMS for identifying data errors and inconsistencies as part of data import
workflows. Database reports have been constructed for presenting data in graphical and tabular forms.
Additional quality assurance and quality control queries have been established to identify conflicting or
inconsistent records or information (e.g., inconsistent units of measure for a parameter, multiple
reference point elevations for a well, etc.). These queries and reports are reviewed by personnel with a
technical understanding of the data, data source, and monitoring protocols to identify questionable data
or erroneous data. However, despite efforts to detect and properly resolve inaccurate data, such data
may still be incorporated into the Napa County DMS and are resolved as they are discovered. Exporting
data for a particular analytical application is generally (and most easily) done by preparing a query that
returns the desired data, and then either exporting the data or copying and pasting it into spreadsheet
software such as Microsoft Excel.
Content of the DMS (structure, data, queries, and relationships between tables) is expected to evolve
over time to increase the utility and functionality of the DMS. It is good practice to regularly save
backups of the DMS prior to major updates or structural alterations to preserve functionality and data
content.
2.3.3

Data Export and Interaction

The Napa County DMS contains queries to support the compilation, formatting, and export of data for
submittal to DWR as part of the County of Napa’s role as CASGEM Monitoring Entity. Data provided to
DWR as part of SGMA implantation reporting will include electronic submittal of data contained in the
DMS on forms provided by DWR through the SGMA Portal. 13 The DMS has the capability to perform
queries for extracting the appropriate reporting data in a format compatible for submittal in accordance
with DWR reporting requirements.
The Napa County DMS supports interactive data visualizations as part of the stakeholder outreach and
engagement objectives of the Napa County GSA. These data visualizations provide stakeholders and the
public with greater accessibility to groundwater data and other data related to implementation of the
Sustainable Groundwater Management Act.
A common feature of interactive visualizations is that they provide users a means of viewing and
exploring data from a DMS without specific knowledge of DMS software and structure. The Napa County
GSA currently provided several data visualizations available through its website and those of partner
organizations. The Hydrologic Conditions map, featured on the Napa County GSA website, combines
data from groundwater and surface water monitoring sites to provide users with current information on
13

https://sgma.water.ca.gov/portal/
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conditions in the Napa Valley Subbasin and surrounding areas (Figure 4). 14 The Hydrologic Conditions
Map provides summarizes information from wells in the County’s current groundwater level monitoring
network. Other data available through Hydrologic Conditions Map include current surface water
conditions data available through USGS and Napa County Resource Conservation District stream gages
and the Napa RCD’s Stream Watch project.
Figure 4: Napa County GSA Hydrologic Conditions Interactive Map

14

https://infolsce.maps.arcgis.com/apps/webappviewer/index.html?id=e36a48428dfc483ab8fbf27910c816aa
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The Groundwater Conditions Dashboard, accessed from the Hydrologic Conditions Map, is another data
visualization that provides an interactive hydrograph and data table for wells in the County’s current
groundwater level monitoring network (Figure 5). 15
Figure 5: Napa County GSA Interactive Groundwater Conditions Dashboard

The Napa County GSA and Napa RCD have also collaborated on development of a story map to present
information related to groundwater-surface water interaction in Napa Valley. The Groundwater-Surface
Water Connections Story Map is an internet-based tool that uses narrative text, interactive maps,
photos, charts, and other information to convey key concepts and findings from the County’s dedicated
groundwater-surface water monitoring sites and the Napa RCD’s Stream Watch project (Figure 6). 16

15

https://public.tableau.com/app/profile/lsce/viz/NapaValleyPublicMonitoredWellsHydrograph/MonitoredWellsPub
lic?Well%20IDs=NapaCounty-132
16
https://storymaps.arcgis.com/stories/cd580a164555424a94eee8ac61882f8c
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Figure 6: Napa County RCD Groundwater-Surface Water Connections Story Map

2.4

Data Use and Disclosure

Several components of the DMS contain confidential information and should, therefore, not be made
publicly available. Such information includes well owner information for privately owned wells
monitored by the County or other entities. Well construction information should only be discussed or
displayed in general terms by assigning a well to an aquifer zone based on well construction
information.
3

DATA SUBMITTALS AND REPORTING

Data submitted to DWR will include electronic submittal of data contained in the DMS and monitoring
data submitted electronically on forms provided by DWR. The DMS may be queried to extract the
appropriate data in a format compatible for submittal per state requirements. The DMS can also assist in
the preparation of annual reports and periodic GSP updates by performing analyses, generating various
data visualizations, or supporting other data visualization tools.
3.1.1

Annual SGMA and CASGEM Reporting

The Napa County DMS contains queries to support the compilation, formatting, and export of data for
submittal to DWR as part of the County of Napa’s role as a CASGEM Monitoring Entity and as part of GSP
LSCE TEAM
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implementation for the Napa Valley Subbasin. Following submittal of the initial Napa Valley Subbasin
GSP, the Napa County GSA will report groundwater level monitoring data through submittals to the
SGMA Monitoring Network Module. 17 However, CASGEM data collection and reporting will continue for
sites outside of the Napa Valley Subbasin.
3.1.2

SGMA Annual Report

GSP Regulation §356.2 requires GSAs to submit SGMA annual reports covering the previous water year
(October 1 to September 30) by April 1 each year after GSP adoption. GSP Regulations require that GSP
annual reports include the following content:
•
•
•

•
•
•

Executive Summary and location map §356.2(a).
Groundwater elevation data, including groundwater contours and hydrographs for each
principal aquifer §356.2(b).
Total water use including groundwater extraction (general location and volume) for the
preceding water year and surface water supply used or available for use (including the volume
and sources) for the preceding water year §356.2(b).
Change in groundwater storage for each principal aquifer §356.2(b).
A graph illustrating cumulative change in groundwater storage, water year type, annual change
in groundwater storage §356.2(b).
Progress on Plan Implementation including achieving interim milestones, and implementation of
projects and management actions §356.2(c).

The Napa County GSA, and previously the County of Napa, have submitted SGMA annual reports for the
Napa Valley Subbasin for each water year since 2017.
DWR has published four spreadsheet-based templates to use for submitting data on groundwater
extraction, groundwater extraction reporting methods, surface water supply, and total water use
required as part of GSP annual reports.
3.1.3

GSP Periodic Assessment and Five-Year Report

SGMA and the GSP Regulations require GSAs in medium-priority and high-priority basins to conduct a
periodic review and assessment of GSPs at least every five years and whenever a GSP is amended. For
the Napa Valley Subbasin, a GSP Five-Year Report will be due every fifth year starting in 2027. The FiveYear Report includes a more comprehensive evaluation compared to the annual report and must
document GSP implementation progress and progress toward meeting the Subbasin sustainability goal.
DWR has not yet released any guidance documents related to the preparation of the GSP Five-Year
Report, but the requirements are outlined in the GSP Regulations §356.4(f-k) and summarized below.
•

17

Describe current Subbasin conditions relative to measurable objectives, minimum thresholds,
interim milestones for each sustainability indicator(§356.4(a-d)). If minimum thresholds are not
met, the GSA will evaluate the cause and implement actions to avoid undesirable results defined
for the Subbasin.

https://sgma.water.ca.gov/SgmaWell/
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Describe projects and management actions implemented by the GSA, and their effects on
groundwater conditions.
Update, as necessary, the basin setting characterization, management actions, undesirable
results, minimum thresholds, and measurable objectives.
Describe and assess monitoring networks within the Subbasin, including assessment of data
gaps. If data gaps are identified, the report will describe the steps required and anticipated
timing for acquisition of additional data.
Describe steps taken by the GSAs that are relevant to the GSP implementation or in furtherance
of achieving the Sustainability Goal for the Subbasin, including enforcement or legal actions.
Describe any adopted GSP amendments and coordination that occurred between relevant
agencies such as other GSAs or land use agencies.

The content of the Five-Year Report will follow any forthcoming guidance documentation or template
provided by DWR.
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