Technical Memorandum: Surface Water Monitoring in ERVB 2021

Table 4: Measured discharge values (cfs) at each discharge measurement location over the 2021 low-

flow season and discharge reported by nearby USGS gauging stations.

Site Date Time Measured Discharge (cfs)
QM-2 6/25/2021 8:50 175.084
7/23/2021 9:30 43.50
8/26/2021 12:43 8.81
QM -3 6/11/2021 13:42 299.03
7/21/2021 13:45 51.87
8/25/2021 14.06 22.09
QM -5 6/25/2021 9:52 189.347
7/23/2021 11:50 49.96
8/26/2021 15:38 13.95
QM-SW-1 6/25/2021 7:45 168.706
7/21/2021 9:55 49.05
8/25/2021 9:30 27.51
QM-SW-2 6/10/2021 10:15 6.98
7/22/2021 13:00 2.26
8/18/2021 11:45 0.09
QM-SW-3 6/4/2021 13:32 32.73
7/22/2021 10:55 7.16
8/18/2021 10:12 3.44
QM-SW-4 6/10/2021 13:27 44.53
7/22/2021 14:20 7.71
8/18/2021 13:30 5.05
QM-SW-5 6/11/2021 15:28 298.31
7/23/2021 8:11 44.91
8/25/2021 15:00 12.63
QM-SW-6 6/11/2021 12:17 261.93
7/22/2021 9:00 54.04
8/26/2021 10:43 25.15
QM-SW-7 6/11/2021 11:01 293.86
7/21/2021 11:30 55.67
8/25/2021 10:45 27.23
USGS Site #11478500 6/4/2021 13:30 34.4°
(Van Duzen near 7/22/2021 11:00 6.24°
Bridgeville) 8/18/2021 10:15 3.44°
USGS Site # 11477000 6/11/2021 12:15 2334
(Eel at Scotia 7/22/2021 9:00 57.94
8/26/2021 10:45 26.34

Note: A USGS-accepted value, P USGS provisional value
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Page 1 1



Technical Memorandum: Surface Water Monitoring in ERVB 2021

Table 5: 2021 Low-flow rating curve equations and associated standard errors for each discharge

measurement location.

Surface Water Rating Curve Standard
Monitoring Site C Offset n Error (%)
QM-5 213.304 0.59 1.769 0.001
QM-2 174.36 0.24 2.044 0.000
QM-3 2.404 20.782 5.895 0.005
QM-SW-1 28.535 -0.335 3.043 0.000
QM-SW-2 11.264 1.041 0.693 0.300
QM-SW-3 49.316 1.89 1.08 0.029
QM-SW-4 49.773 0.88 2.85 0.045
QM-SW-5 106.623 0.77 3.043 0.004
QM-SW-6 41.876 0.65 3.724 0.000
QM-SW-7 0.001 -1.80 9.9 0.000

Table 6: Summary statistics (minimum and mean) of discharge records at each discharge measurement

location over the 2021 low-flow season.

Site Beginning | End of Minimum Date of Mean
of Record Record Discharge Minimum Discharge
(cfs) (cfs)
QM-5 6/3/2021 10/22/2021 3.76 9/18/2021 84.89
QM-2 6/3/2021 10/22/2021 2.14 9/18/2021 70.07
QM-3 6/3/2021 9/10/2021 16.05 9/9/2021 112.22
QM-SW-1 6/11/2021 10/22/2021 19.27 8/27/2021 71.70
QM-SW-2 6/10/2021 10/22/2021 0.00 8/9/2021 3.39
QM-SW-3 6/4/2021 10/22/2021 0.09 9/17/2021 9.85
QM-SW-4 6/10/2021 10/22/2021 2.79 9/21/2021 11.76
QM-SW-5 6/11/2021 10/22/2021 3.90 9/18/2021 68.38
QM-SW-6 6/11/2021 10/22/2021 20.46 9/11/2021 77.27
QM-SW-7 6/11/2021 10/22/2021 17.83 9/17/2021 80.46

Thomas Gast & Associates Environmental Consultants; PO Box 1137, Arcata, California 95518; Office (707) 822-8544

Located in the Historic Jacoby Storehouse on the Arcata Plaza, 4th floor, Suite H
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Appendix C: Hydrographs
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Attachments

Attachment 1 - R-2_12-21-2020_11-24-2021.xIsx
Attachment 2 - R3_10-31-2016_9-10-2021.xIsx
Attachment 3 - R-5_12-21-2020_11-24-2021.xIsx
Attachment 4 - SW1_06-11-2020_11-24-2021.xIsx
Attachment 5 - SW2_06-10-2020_11-01-2021.xIsx
Attachment 6 - SW3_06-04-2020_11-01-2021.xIsx
Attachment 7 - SW4_06-10-2020_11-01-2021.xIsx
Attachment 8 - SW5_06-11-2020_11-24-2021.xlIsx
Attachment 9 - SW6_06-11-2020_11-24-2021.xlIsx

Attachment 10 - SW7_06-11-2020_11-24-2021.xIsx

Raw data (attachements 1-10) available on the Humboldt County Groundwater website:

https://humboldtgov.org/2820/Eel-River-Valley-Groundwater-Basin-Resou
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Technical Memorandum

1. Introduction

The Terrain Data and Imagery Technical Memorandum outlines the data and methodologies used to develop a
topographical model of the Eel River Valley Basin (ERVB) for inclusion in the Eel River Valley Groundwater
Sustainability Plan (GSP).

The ERVB topographic model encompasses areas of the ERVB, as defined by the Department of Water
Resources (Basin 1-010, DWR Bulletin-118), and adjacent watersheds that contribute surface and groundwater
to the basin. Areas within the ERVB include tribal lands of the Wiyot Tribe and Bear River Band of the
Rohnerville Rancheria.

Using several surface models and topography data acquired via Light Detection and Ranging (LiDAR), a Digital
Elevation Model (DEM) was developed to accurately model the ERVB topography. Three distinct regions
comprise the total surface model: Basin Surface, Extended Drainage Surface, and River Cross-sections. Each
region has a unique data resolution requirement for use in the various study applications. The Extended
Drainage Surface and Basin Surface regions were compiled into a comprehensive DEM for groundwater
modeling. The River Cross-sections region was then employed to compare groundwater levels, with recorded
river stage, in GSFLOW, a coupled groundwater and surface water FLOW model based on the integration of
the U.S. Geological Survey (USGS) Precipitation-Runoff Modeling System (PRMS-V) and the USGS Modular
Groundwater Flow Model (MODFLOW-2005 and MODFLOW-NWT). Figure 1 shows the extent of ERVB and
the Extended Drainage Surface region.

—» The Power of Commitment
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2. Surface Data Used

The following surface models and topography data were used to develop the composite DEM and river
bathymetry model:

Table 1: Data Sources and Application

ERVB Basin Surface USGS National Map DEM

ERVB Basin Surface Wiyot Tribe and Bear River Band of the Rohnerville Rancheria addendum to

National Map DEM

Extended Drainage Surface Hollister J, Shah T, Robitaille A, Beck M, Johnson M (2020). elevatr: Access
Elevation Data from Various APIs. R package version 0.3.1. (accessed with: R
Core Team. 2020. R: A Language and Environment for Statistical Computing.
Vienna, Austria: R Foundation for Statistical Computing.)

River Cross-sections Stillwater Sciences Bathymetry Survey of Eel and Van Duzen Rivers; River cross-
section data also provided by:

. Tom Bess Asphalt Company
. Jack Noble

. Humboldt County

3. Basin Surface

The ERVB Basin Surface was created using a USGS-developed DEM, acquired from the USGS National Map
downloader (TNM Download v2.0) with a standard one-meter resolution. Two sets of tiles were downloaded
from The Nation Map data downloader. The main tile index consists of 22 tiles with bare earth elevation values
referenced to the North American Vertical Datum of 1988 (NAVD88) and covers the majority of the area within
the groundwater basin; it was found by selecting the "1 meter DEM" subcategory in the "Elevation Products
(3DEP) category" and zooming to the extent of the groundwater basin. This data was collected during 2018 and
2019 as part of the "NoCAL Wildfires B4 2018" collection. The data was originally projected in in NAD 1983
UTM Zone 10N before being reprojected into NAD_1983_StatePlane_California_I_FIPS_0401_Feet during the
final mosaic process that incorporated the supplemental tiles.

The supplemental tile index was based on the same LiDAR acquisition of the main tile index, consisting of the
Wiyot Tribe (Table Bluff Reservation) and (Bear River Band) Rohnerville Rancheria tribal areas that were
clipped out of the one-meter DEMs due to delays in the tribal notification process. These tiles were downloaded
separately from The National Map by selecting the "DEM Source OPR" subcategory in the "Elevation Source
Data (3DEP)- Kidar, IfSAR" category, and zooming to the extent of each clipped-out area missing from the
main tile index. The supplemental tiles were Original Project Resolution (OPR) DEMs but were the same
resolution as one-meter (3DEP) DEMs in the main tile index. Requiring definition in a standard projection and
then reprojection to align with the data in the main tile index, the supplemental tiles were in a custom projection
of NAD83(2011) / Conus Albers.

The final project was a DEM representing bare earth elevation values in Feet (NAVD88), with a pixel type of 32
bit float, at one-meter resolution, and projected in NAD_1983_StatePlane_California_|I_FIPS_0401_Feet.

—» The Power of Commitment
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4, Extended Drainage Surface

The Extended Drainage Surface region extends approximately 100 miles southeast of the ERVB,
encompassing all surface water features that flow into the ERVB. The DEM for the Extended Drainage Surface
was based on the same 2019 LiDAR data as the Basin Surface region, obtained using the elevation library
(Hollister, et al., 2020) within the R programming language (R Core Team, 2020) with a 10-meter resolution.
The Extended Drainage Surface DEM was referenced to NAVD88, NAD83 and projected in the State Plane
California Zone | (FIPS 0401) coordinate system.

5. River Cross-sections

A groundwater/surface water model was developed for the GSP that simulates the movement of surface and
groundwater through the Eel River Basin. The spatial representation of creeks and rivers in the model was
derived from the National Hydrologic Model (NHM) and the National Hydrography Dataset (NHD). The NHD
(NHDPIus HR) is a high-resolution set of geospatial hydrography data that includes flow-lines and waterbody
polygons, watershed boundary datasets, and a 1/3-arc-second 3D Elevation Program DEM. The NHM
incorporates information from NHD, as well as the Soil Survey Geographic Database (SSURGO), National
Land Cover Database, PRISM rasters, and National Renewable Energy Lab (NREL) solar radiation to develop
consistent geospatial data structures to be applied in modelling applications. These are transmitted through an
NHM parameter database (NhmParamDb) so that preliminary parameters values can be incorporated directly
into PRMS modelling applications. The development of the groundwater/surface water model is presented in
the Groundwater Model Construction and Calibration Technical Memorandum (GHD 2021).

The model’s representation of the creek and river system was also compared with river cross-section data
provided by Stillwater Sciences and the County, who have collected cross-sections for the Van Duzen and
Lower Eel Rivers, both located in the ERVB. Cross-section data was collected at multiple locations throughout
the Van Duzen and lower Eel River reaches as part of gravel mining activities at various times between 2004
and 2020. The Tom Bess Asphalt Company and Jack Noble supplied full channel cross-sections for the Van
Duzen River, while Humboldt County provided Lower Eel River cross-sections located immediately upstream of
Fernbridge. All cross-section data was collected in accordance with the protocol contained within the Letters of
Permission Procedure for Gravel Extraction in Humboldt County (LOP 2015-1), developed by the U. S. Army
Corps of Engineers (USACE) for in-stream gravel extraction operations in the County. The protocol states:

All survey data must be referenced to State Plane California Zone | (FIPS 0401) coordinate system, NAD83
and NAVD88. Cross-sections must be resurveyed from the same endpoints each year. The endpoints should
be located at or above the 100-year flood water surface elevation unless another flood level is agreed upon by
agencies and CHERT and far enough from the river’s edge to remain consistent from year to year. The
maximum distance between any two elevation points along a cross-section shall be 50 feet, including the
wetted channel portion. Exception: if ground outside wetted channel is essentially smooth and rises less than
0.5 feet for a distance of 100-feet, distance between points can be increased to 100 feet. All obvious breaks in
slope must still be included in order to collect accurate topography that is representative of site conditions.
Cross-sections shall be surveyed and drafted consistently so that the right bank (RB) of the river as you face
downstream is at the right side of the drafted cross-section. Zero (0) distance in cross-sections shall be at the
left bank (LB) endpoint as you face downstream.
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6. Composite Surface

A Composite Surface model was created by merging the Basin Surface and the Extended Drainage Surface,
referenced to NAVD88 vertical datum and NAD83 horizontal datum, then projected in the State Plane
Coordinate System (FIPS 0401). The DEM for the Composite Surface retained one-meter resolution for the
Basin Surface and ten-meter resolution for the Extended Drainage Surface.

7. Imagery

Imagery in this GSP serves two primary purposes: as background layers in figures, and as inputs for remote
sensing analysis.

The imagery used for background layers in figures was sourced through ESRI World Imagery (Clarity). The
images are licensed under the ESRI Master License Agreement.

Remote sensing analysis played a key role in the land use characterization process. Aerial images were used
to delineate such land use types as impervious, open water, riparian, native vegetation, forest land, and urban
vegetation. A detailed discussion of the delineation process can be found in Land Use Technical Memorandum
(GHD, 2021). The imagery used for the analysis was 4-band multispectral imagery provided by the 2020 U.S.
Department of Agriculture (USDA) National Agriculture Imagery Program (NAIP). Imagery tiles were
downloaded from the USGS Geospatial Data server (https://www.usgs.gov/centers/eros). Approximately 325
individual imagery tiles were downloaded for the ERVB, as defined by the CA_Bulletin_118 Groundwater
Basins_Eel.shp shapefile. The individual tiles were combined to create a single multiband orthomosaic of the
entire extent of the basin (NAIP20_4B_Pro_SPC.tif).

8. References

Description of the National Hydrologic Model for Use with the Precipitation-Runoff Modeling System (PRMS).
Regan, R. Steven, Steven L. Markstrom, Lauren E. Hay, Roland J. Viger, Parker A. Norton, Jessica M. Driscoll,
and Jacob H. LaFontaine. 2018. Reston, VA. Report. http://pubs.er.usgs.gov/publication/tm6B9.

Groundwater Model Construction and Calibration Technical Memorandum. GHD Inc., 2021.

Land Use Technical Memorandum. GHD Inc., 2021.

9. Electronic Deliverable Inventory

The following electronic deliverables are attached:

e Appendix A: ERVB Basin Surface DEM

e  Appendix B: Extended Drainage Surface DEM

e Appendix C: River Cross-section Bathymetry Data
e  Appendix D: Composite Surface DEM
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Technical Memorandum

SHN Reference: 020091.140
GHD Reference: 11217388. 2.3.1

Date: September 9, 2021

To: Summer Daugherty, Senior Environmental Analyst, Humboldt County
Department of Public Works—Environmental Services

Copy To: Hank Seemann, Deputy Director, Humboldt County Department of Public
Works—Environmental Services

From: SHN: Alyssa Troia and Jason Buck
GHD: Patrick Sullivan

Subject: Water Levels Technical Memorandum

1.0 Introduction

1.1  Overview

This “Water Levels Technical Memorandum” describes the groundwater elevation data collection
efforts within the Eel River Valley Basin (ERVB), and associated findings, for inclusion in the Eel River
Valley Groundwater Sustainability Plan (GSP). Data collection efforts included:

1. Measurement of static groundwater levels through the collection of depth-to-water
measurements in at least 75 wells within the ERVB, once in Fall 2020 and again in Spring
2021

2. Collection of continuous groundwater levels through the purchase and installation of 35
pressure transducers in County monitoring wells throughout the ERVB

The purpose of this work is to provide data on the seasonal variations of groundwater levels within
the principal aquifers of the ERVB, as well as to support the calibration of numerical modelling
(currently in development).

1.2 Summary of Previous Work and Existing Water Level Data

As far back as the early 1950s, the California Department of Water Resources (DWR) has monitored
groundwater levels biannually within nine (9) wells in the ERVB. Of those wells, five (5) continue to be
monitored as part of the California Statewide Groundwater Elevation Monitoring (CASGEM) program.
These five (5) wells, all located within the lower Eel River Valley, provide the best long-term record of
groundwater levels for the ERVB.

As part of a Proposition 1: Sustainable Groundwater Management (SGM) Grant Program, two large-
scale depth-to-water (DTW) measurement campaigns were carried out, one in Fall 2016 and one in
Spring 2017. Additionally, pressure transducers were installed at multiple locations throughout the
ERVB—within five (5) newly developed County monitoring wells, four (4) locations within the Eel
River, one (1) location within the Van Duzen River, and three (3) private wells—to continuously
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monitor the surface water and groundwater levels over the course of the 2017 water year, after
which transducers within two (2) of the County monitoring wells and two (2) river stations were left
to continue monitoring indefinitely. Biannual DTW measurements have been collected in 14 of the
15 County monitoring wells (nine [9] well locations, six [6] of which are paired wells) and in most
municipal wells since Fall 2016 (SHN, 2016). Biannual DTW measurements have not been collected at
monitoring well MW-3 due to the well being dry during each monitoring campaign.

2.0 Fall 2020 and Spring 2021 Static Groundwater Level
Measurement Campaigns

2.1 Well Selection

SHN collaborated with the County and the Humboldt County Resource Conservation District
(HCRCD) to develop a list of at least 75 targeted wells for groundwater level measurements. In
addition to the 15 County monitoring wells (installed in 2016) and the municipal wells, which are
currently monitored biannually, private irrigation and domestic wells were accessed through the
efforts of the County and HCRCD, who coordinated with volunteer landowners. To maintain
consistency with the previous groundwater level measurement campaigns (in Fall 2016 and Spring
2017), a special effort was made to include the wells that had been measured during those events.
Additional private wells were sought to fill data gaps in the monitoring well network and to obtain a
greater variety of well depths, particularly wells screened below depths of 150 feet, where possible.
All wells included in the Fall 2020 and Spring 2021 sampling campaigns are shown on Figures 1 and
2, respectively (Appendix 1).

The geographic area of interest for data collection of static groundwater levels was generally focused
on the low-gradient alluvial plains of the Eel and Van Duzen rivers, areas underlain by alluvial
deposits of variable thickness that form the primary aquifer within the ERVB. Most wells within the
alluvial valleys have total depths of less than 150 feet below ground surface and are screened within
either the shallow alluvial aquifer or near-surface occurrences of the Carlotta aquifer (GHD, 2021a).
Groundwater within the shallow water-bearing units underlying these alluvial valleys is understood
to be laterally connected, allowing groundwater levels to be directly compared across the region.

Deeper wells that are screened within confined or semi-confined portions of the lower alluvial
aquifer or the Carlotta aquifer are not common within the alluvial valleys. Wells tapping into these
deeper aquifers are mostly found where the shallow alluvium is comprised of thick deposits of silts
and clays, such as in the vicinity of Ferndale, along the base of the Wildcat hills, and in portions of the
coastal plain near Loleta. Stratigraphy at depth is complex, often laterally discontinuous; unique
aquifers in which groundwater levels can be confidently, directly comparable across broad areas is
rare.

2.2 Field Methods

Two data collection field campaigns were carried out, one in Fall 2020 and one in Spring 2021,
scheduled to coincide as closely as possible with the DWR field measurements of CASGEM wells.
Though chloride sampling was carried out as part of the same field effort, details of that work are
described in the “Saltwater Intrusion Technical Memorandum,” prepared under separate cover.

\\192.168.10.5\projects\2020\020091-Eel-River-GSP\140-Water-Levels\PUBS\rpts\20210909-
WaterLevelsTM-RevD.docx
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Fieldwork was organized and divided amongst multiple teams, each including at least one (1) staff
person from SHN and one (1) staff person from either HCRCD or the County, many of whom had
participated in the 2016/2017 campaigns. In general, teams were assigned geographic areas with
consideration of familiarity with landowners and access in that area. One team focused on wells that
required specialized chloride sampling equipment, and another team focused on visiting the
municipal supply wells. An initial overall kick-off meeting with all teams was conducted to review the
data collection needs, field equipment, field forms, and review any safety concerns. Daily individual
team meetings were subsequently conducted as necessary to review progress and coordinate any
changes in assignments.

In preparation for the fieldwork, a tabulated list of wells was developed that included location,
ownership and contact information, access and coordination needs, and any known well attributes.
Information from the 2016/2017 campaigns was reviewed and incorporated. Each team maintained
a copy of the tabulated list of wells and updated information as necessary.

Each team completed daily field reports chronicling the sites visited and activities for the day. Two
data collection forms were used during the measurement campaign: 1) a “DTW” sheet to inventory
the recorded groundwater level measurements for the day, and 2) a “Well Information” sheet to
collect/update the important site-specific information for each well/measurement location. Using
Solocator (a geolocation photo application for a phone/tablet), photographs were taken of each well
and surrounding area, reference locations for DTW measurements (where necessary), and other
relevant site features to aid in ensuring consistency with future measurements.

Groundwater level measurements were collected using a DTW meter equipped with a sensor probe
and flat measuring tape. Suspended by the flat tape, the probe was sent down the inside of the well
casing; it sounded an alarm when water was registered. The DTW was then read and recorded (to
the nearest 0.01 foot) on the flat tape at a measurement reference point typically on the top or side
of the well casing (cutout). DTW-measurement reference points were described and the distance
from the ground surface to the measurement reference point was recorded.

During the Fall 2020 campaign, each of the municipal water supplier wells were visited to document
site conditions and observe DTW measurements. Some of the municipal wells are sealed and DTW
data was recorded with fixed or portable acoustic sounders (Riverside Community Service District,
Bear River Band of the Rohnerville Rancheria), or a pressure gauge (Del Oro Water Company).

2.3 Data Compilation and Processing

All field data sheets were compiled and reviewed for consistency and completeness. Well locations
were identified on aerial imagery in ArcGIS with the aid of geolocated photographs collected in the
field, as necessary. Final well locations have an estimated accuracy of 10 feet and the latitude and
longitude coordinates using the North American Datum 1983 (NAD83; decimal degrees) were
exported from ArcGIS, then entered into excel spreadsheets. Ground surface elevations at each well
location were referenced on the one-meter digital elevation model (DEM) derived from the United
States Geological Survey (USGS) Light Detection and Ranging (LiDAR) dataset collected in July 2018
(GHD, 2021a).

\\192.168.10.5\projects\2020\020091-Eel-River-GSP\140-Water-Levels\PUBS\rpts\20210909-
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DTW measurements were converted into groundwater surface elevations using the following
formula:

WSE = (GSE + D) - DTW

Where:

WSE = Water Surface Elevation (ft)

GSE = Ground Surface Elevation (ft)

D = Distance from the ground surface to the measurement reference point (ft)
DTW = Depth to Water (ft)

All groundwater-level data was entered into DWR spreadsheets developed for upload to the CASGEM
program. Well information for each location sampled was also compiled along with photographs of
well locations, sampling locations, and reference locations.

2.4 Fall 2020 Results

The Fall 2020 measurement campaign was conducted during the week of October 26, 2020. DTW
measurements were collected in 98 wells, which encompassed 14 County monitoring wells, 23
municipal wells (supply and monitoring), and 61 private wells. An inventory of all wells from which
groundwater level measurements were collected during the Fall 2020 campaign is provided as Table
1 (Appendix 2), showing well locations, depths (if known), and the aquifer(s) in which the well is
interpreted to be screened. Groundwater level data provided in the table includes the measured
DTW (below ground surface) and the calculated groundwater surface elevation (feet referenced to
the North American Vertical Datum 1988 [NAVD88]).

For the purposes of comparing aquifer-specific groundwater levels and the preparation of
groundwater-elevation contour maps, it was necessary to separate wells screened within the shallow
interconnected aquifers from those screened within deeper water-bearing units, confined and semi-
confined, of the lower alluvium or the underlying Carlotta formation (GHD, 2021b). Available well
completion reports were reviewed for wells known to be deeper than 100 feet to evaluate
stratigraphy, depth of well screen, and construction details. Although many deep wells have
screened intervals within isolated water bearing zones, typical well-construction practices locally
(DWR Database) have included backfilling most of the well's annular space with sand/gravel to within
20 to 50 feet of the ground surface, which effectively hydraulically connects the upper unconfined
alluvial aquifer to the deeper confined aquifers within the Carlotta Formation. Where this condition
is recorded or suspected, the groundwater levels were not contoured separately. Where well
completion reports could not be identified with confidence or where depths are not known, the
groundwater level data point was assumed to be associated with the shallow aquifer system.

A groundwater-contour map of Fall 2020 groundwater levels within the shallow interconnected
aquifers (Alluvial and near-surface and unconfined Carlotta aquifers) is included as Figure 3
(Appendix 1). The contoured areas were confined to the low-lying alluvial valleys and fluvial terraces.
To develop contours, a composite groundwater surface was first generated from the individual
elevations at each well in ArcGIS using the nearest neighbor interpolation method. The surface is
contoured at 10-foot intervals (NAVD88), and for presentation on the figures, the elevations are also
color-graded. The groundwater surface is most accurate where wells are located and interpolated in
areas without data. Groundwater elevations from wells that are interpreted to be representative of
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deeper water-bearing units, both confined and semi-confined, are mapped on Figure 4 (Appendix 1).
DTW measurements collected from three (3) CASGEM wells by DWR on October 29, 2020, are also
included in Figure 3 (Appendix 1) and Table 1 (Appendix 2).

2.5 Spring 2021 Results

The Spring 2021 measurement campaign was conducted during the week of April 5, 2021. DTW
measurements were collected in 88 wells, which included 14 County monitoring wells, 18 municipal
wells (supply and monitoring), and 56 private wells. Some wells measured in Fall 2020 were not
repeated in Spring 2021 due to duplicity (wells immediately adjacent to others), issues with
accessibility, discontinued participation, and the fact that not all municipal wells were
measured/reported during the Spring timeframe. Additionally, a few new wells were sampled that
had not been part of the Fall 2020 campaign. An inventory of all wells from which groundwater level
measurements were collected during the Spring 2021 campaign is provided as Table 2 (Appendix 2).
A groundwater-contour map of Spring 2021 groundwater levels measured within wells interpreted
to be screened in the Alluvial aquifer is included as Figure 5 (Appendix 1) and those interpreted to be
screened within deeper aquifers, including lower Alluvial aquifers and/or the Carlotta, is included as
Figure 6 (Appendix 1). DTW measurements collected from five (5) CASGEM wells by DWR on March
30, 2021, are also provided in Figures 5 and 6 (Appendix 1 and Table 2 (Appendix 2).

3.0 Continuous Groundwater Levels
3.1 Well Selection

A network of 23 new County monitoring wells (19 well locations, four [4] of which are paired wells)
was installed during the months of April, May, and June 2021. The new wells were not completed in
time for inclusion into either static groundwater level measurement campaign, but instead were
grouped with wells considered for continuous monitoring. With the addition of the 23 new wells, the
County currently has a total of 38 groundwater monitoring wells throughout the ERVB. One (1) of the
2016 County monitoring wells (MW-3d) is observed to remain dry much of the year, leaving 37
candidate wells for the continuous groundwater-level monitoring program. Two (2) of the wells
(MW-7s and -7d) have had transducers continuously monitoring groundwater levels since October
2019, so those were left in place, and the remaining 35 candidate wells were chosen to be outfitted
with new transducers.

The County monitoring wells provide the best opportunity for collecting high-quality, continuous
groundwater elevation data—they have been properly designed and constructed for the purposes of
monitoring groundwater levels and have all been installed within the County road right-of-way,
making them easy to access for data downloads and maintenance. Continuous groundwater level
data from this well network will provide the most value as it has been strategically developed
(locations, screened depths) to evaluate groundwater conditions relevant to the sustainability
indicators.

3.2 Transducer Setup and Installation

Thirty-five (35) transducers were purchased for deployment. The transducers selected for use are
the Solinst Levellogger 5 model M30. The M30 is rated for submergence to a total depth 30 meters
(98.4 feet) with an accuracy of 0.064 feet. The transducers were programmed using Solinst
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Levellogger Software (version 4.5.3) and were set to record data (groundwater level and
temperature) on 30-minute intervals. The transducer memory stores 150,000 records and at a 30-
minute interval will be capable of storing approximately 8.5 years' worth of data.

Transducers were installed in each well by suspension from a stainless-steel cable connected to the
well cap. Cable lengths were designed to ensure that the transducer will remain submerged through
observed or anticipated seasonal groundwater fluctuations. A static depth to groundwater was
collected within each well using an electronic DTW meter at the time of installation so that
groundwater levels can be adjusted to actual groundwater elevations during future data processing
and analysis. A table of well locations that are currently being monitored continuously is provided as
Table 3 (Appendix 2), and a map showing the well locations is provided as Figure 7 (Appendix 1).

3.3 Future Data Retrieval and Processing

The transducer data will be downloaded, processed, and analyzed as necessary to support the final
development of the groundwater sustainability plan and into the future at intervals set forth in the
monitoring network section of the GSP. The next planned data retrieval for all transducers is in Fall
2021 as part of the biannual DTW measurement campaign for the County monitoring wells. Raw
groundwater level data downloaded from each transducer will be barometrically compensated to
remove the influence of barometric changes on the level data. Barometric data is being recorded on
a Solinst Barologger currently stored in Ferndale and will be used for compensation within the
Solinst software. The level data will then be converted to actual groundwater elevations using
manual DTW measurements taken in the field during installation and/or during data retrieval.
Groundwater elevation data can then be tabulated and plotted on hydrographs for analysis.

4.0 Summary of Findings

Review of the groundwater-contour mapping for the alluvial valleys indicates that water consistently
flows westward throughout the year. Groundwater gradients are steepest in the Van Duzen River
Valley, which reflects the topography through that part of the basin. The Van Duzen River Valley has
a relatively steep topographic profile compared to the Eel River Valley, with elevations ranging from
approximately 50 feet near the confluence with the Eel River to 300 feet where the Van Duzen River
enters the ERVB. The hydraulic gradient between MW-11 and MW-3d (through the alignment of the
Van Duzen alluvial valley) is 0.002 ft/ft (feet per foot), whereas the hydraulic gradient between
MW-3d and CASGEM Well 23181 (through the alignment of the lower Eel River Valley) is 0.0008 ft/ft.

Changes in groundwater-surface elevations at individual locations between the Fall 2020 and Spring
2021 measurement campaigns range from 0.4 feet to 8.3 feet, with the largest swings occurring
within the southeastern portions of the Lower Eel River Valley where groundwater is recharged by
both the Eel River and the upland areas on the southern margin of the valley. The 2020 water year
(Fall 2020-Spring 2021) is classified as critically dry water year type according to DWR. This range is
slightly smaller than that observed during normal rain years when maximum elevation swings are
usually above 10 feet.

Appendix 3 presents hydrographs for the five (5) active CASGEM wells and the 2016 County wells.
The Fall 2020 and Spring 2021 groundwater-surface elevations measured within the CASGEM wells
are some of the lowest on record, due to the particularly dry winters over the last two seasons. In
most of the County monitoring wells, this drought condition can be seen reflected in lower-than-
normal groundwater levels during the last two spring measurements (on the order of 2 to 4 feet
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lower than normal), but the drought condition is not as prominently reflected in fall measurements
(less than 1 foot below normal). Spring groundwater levels are primarily influenced by the amount of
recharge the aquifer(s) receive over the course of the winter season, which is heavily influenced by
surface waters of the Eel and Van Duzen Rivers (SHN, 2019). The Fall levels tend to stabilize at a base
level that is likely controlled by the groundwater in storage within the adjacent upland areas and the
upper portions of the Van Duzen watershed which would be slower to respond to drought
conditions.

In conclusion, consecutive dry years may lead to lower-than-normal spring groundwater levels, but
an equal lowering of the Fall groundwater levels is not generally observed. This condition is also
apparent in the long-term records for many of the CASGEM wells, where the Spring levels vary
significantly relative to the magnitude of variations in the Fall.
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Appendix2 Water Level Tables
Table 1 and Table 2, below, provide details on the water levels measured in the Fall 2020 and Spring 2021 sampling campaigns, respectively.
Table 3 provides details on the transducer installation in the 2016 and 2021 County Monitoring Well networks.

Table 1
Fall 2020 Groundwater Elevations
Water
Well Location' Well Measurement Depth to SR
Well ID @ ;L :CT\I;AOI;‘83) Depth? Screened Aquifer Date & Time Water Elevation
S (feet BGS) (feet BGS) |  (feet
NAVD88)
COUNTY MONITORING WELLS
MW-1s 40.6097, -124.20513 35 Alluvial 10/29/2020 10:30 23.90 8.6
MW-1d 40.6097, -124.20512 60 Alluvial 10/28/2020 10:30 23.90 8.6
MW-2s 40.56403, -124.15996 35 Alluvial 10/29/2020 13:39 29.60 19.3
MW-2d 40.56403, -124.15996 60 Alluvial 10/29/2020 13:41 29.40 19.5
MW-3d 40.5446, -124.16337 60 Alluvial 10/29/2020 13:57 47.90 25.4
MW-5s 40.60535, -124.27432 110 Alluvial 10/28/2020 15:30 9.13 6.2
MW-5d 40.60535, -124.27432 210° L. Alluvial/Carlotta 10/28/2020 13:30 6.88 8.5
MW-7s 40.58859, -124.28398 40 Alluvial 10/30/2020 9:00 4.63 15.3
MW-7d 40.58859, -124.28398 240° L. Alluvial/Carlotta 10/29/2020 16:22 10.75 9.1
MW-8 40.5694, -124.21857 150° L. Alluvial/Carlotta 10/29/2020 13:25 31.80 11.5
MW-9s 40.5342, -124.1068 25 Alluvial 10/29/2020 12:20 11.10 66.6
MW-9d 40.5342, -124.1068 48 Alluvial 10/29/2020 12:22 11.40 66.3
MW-10 40.55221, -124.06362 29 Alluvial/Carlotta 10/29/2020 12:39 20.40 134.1
MW-11 40.53484, -124.04151 46 Carlotta 10/29/2020 12:54 31.30 116.0
MUNICIPAL WELLS
City of Rio Dell Well 1 40.51345, -124.12369 80 Alluvial 10/28/2020 10:22 42.30 40.1
City of Rio Dell Well 3 40.5132, -124.12367 110 Alluvial 10/28/2020 10:29 42.90 40.7
Rio Dell Infiltration MW 1 40.51308, -124.12885 - Alluvial 10/28/2020 10:45 46.00 39.1
Rio Dell Infiltration MW 2 40.51264, -124.12699 - Alluvial 10/28/2020 10:51 40.50 41.1
Rio Dell Infiltration MW 3 40.51092, -124.12641 - Alluvial 10/28/2020 10:58 26.00 40.7
City of Fortuna Well 1 40.57116, -124.14714 115 Alluvial 10/28/2020 13:14 29.60 18.3
City of Fortuna Well 2 40.57082, -124.14675 103 Alluvial 10/28/2020 13:20 25.20 18.8
City of Fortuna Well 4 40.57071, -124.14733 - Alluvial 10/28/2020 13:32 30.50 18.0
City of Fortuna Well 5 40.57054, -124.14696 100 Alluvial 10/28/2020 13:23 29.00 18.2
Fortuna Disposal MW 1 40.58033, -124.17303 29 Alluvial 10/29/2020 13:34 23.68 14.8
Fortuna Disposal MW 3 40.58201, -124.17074 30 Alluvial 10/29/2020 13:58 23.75 14.9
Fortuna Disposal MW 4 40.58267, -124.16924 29 Alluvial 10/29/2020 13:02 24.15 14.7
Fortuna Disposal MW 5 40.58343, -124.17495 29 Alluvial 10/29/2020 13:40 23.94 12.8
Fortuna Disposal MW 6 40.57899, -124.16802 30 Alluvial 10/29/2020 13:20 27.44 15.4
Fortuna Disposal MW 7 40.58126, -124.16924 29 Alluvial 10/29/2020 13:14 24.79 14.9
Loleta CSD Well 4 40.64706, -124.22039 - Carlotta 10/28/2020 12:20 8.50 10.4
Bear River Well 1 40.62777, -124.20765 695° Carlotta 10/28/2020 14:10 307.35 12.5
Bear River Well 2 40.6294, -124.2074 695° Carlotta 10/28/2020 14:41 325.80 1.1
Del Oro Water Company 40.58777,-124.25191 166" L. Alluvial/Carlotta 10/26/2020 10:30 26.29 6.4
Riverside CSD Well 6 40.58094, -124.28133 105 Carlotta 10/27/2020 10:30 38.83 15.6
Palmer Creek CSD Well 2 40.60411, -124.17847 65 Alluvial 10/27/2020 11:37 34.60 8.4
Hydesville CSD Well 1 40.54288, -124.06969 50 Alluvial/Carlotta 10/27/2020 12:45 18.70 115.5
Hydesville CSD Well 2 40.54287, -124.06897 50 Alluvial/Carlotta 10/27/2020 12:50 18.10 116.3
PRIVATE WELLS
2 40.5958, -124.28137 260° Carlotta 10/29/2020 15:38 4.77 9.4
3 40.59845, -124.27988 26 Alluvial 10/27/2020 11:00 10.71 5.6
4 40.59923, -124.27445 80 Alluvial 10/27/2020 10:28 8.44 6.4
6 40.60455, -124.26258 40 Alluvial 10/27/2020 15:18 11.45 6.0
7 40.60825, -124.26447 40 Alluvial 10/27/2020 16:14 9.27 6.3
11 40.60265, -124.2478 69 Alluvial 10/27/2020 14:15 17.07 5.6
12 40.59475, -124.24607 60 Alluvial 10/28/2020 11:20 18.93 7.5
13 40.58363, -124.21889 45 Alluvial 10/28/2020 13:33 25.98 9.8
14 40.58838, -124.20366 66 Alluvial 10/26/2020 15:45 27.41 9.7
15 40.59473, -124.19031 55 Alluvial 10/27/2020 13:11 28.32 10.0
16 40.56498, -124.20332 55 Alluvial 10/28/2020 12:13 28.95 123
17 40.57334, -124.19013 - Alluvial 10/26/2020 14:19 25.55 13.1
17A 40.5765, -124.19488 100 Alluvial 10/26/2020 14:30 26.26 12.2
18 40.5768, -124.21398 41 Alluvial 10/28/2020 13:09 23.36 10.3
19 40.55533, -124.17992 100 Alluvial 10/28/2020 11:08 34.89 18.0
20 40.54277,-124.16168 110 Alluvial 10/27/2020 16:25 39.26 26.5
21 40.51813, -124.15319 60 Alluvial 10/26/2020 13:27 38.96 32.9
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Table 1
Fall 2020 Groundwater Elevations
Water
] Well Depth to | Surface
Well ID el Depth2 Screened Aquifer Measuren.1ent Water Elevation
(Lat/Long NAD83) (feet BGS) Date & Time (feet BGS) (feet
NAVD88)
22 40.54399, -124.13783 60 Alluvial 10/26/2020 12:14 26.78 42.2
25 40.63903, -124.22633 43 Alluvial 10/29/2020 11:05 28.60 33
26 40.66543, -124.25638 40 Alluvial 10/28/2020 15:06 0.14 5.5
29 40.62574, -124.27822 30 Alluvial 10/29/2020 9:47 10.28 4.6
30 40.58866, -124.18779 45 Alluvial 10/27/2020 13:45 25.04 10.5
31 40.5849, -124.19264 60 Alluvial 10/27/2020 13:32 26.50 11.5
33 40.5771,-124.18288 - Alluvial 10/26/2020 15:00 33.23 13.5
34 40.64312,-124.2742 26 Alluvial 10/28/2020 13:48 7.56 3.7
36 40.52861, -124.15531 - Alluvial 10/27/2020 11:22 39.93 31.0
38 40.56184, -124.16272 - Alluvial 10/27/2020 14:58 3212 19.3
39 40.56554, -124.16636 - Alluvial 10/28/2020 10:50 30.18 18.0
41 40.5967, -124.20829 - Alluvial 10/28/2020 15:52 20.77 8.2
41A 40.59668, -124.20824 - Alluvial 10/28/2020 15:55 20.74 8.6
42 40.59712, -124.21448 - Alluvial 10/28/2020 15:30 18.20 8.3
43 40.59951, -124.20871 - Alluvial 10/28/2020 16:06 24.36 7.4
44 40.60464, -124.20268 - Alluvial 10/29/2020 10:37 22.85 7.3
45 40.54392, -124.14421 - Alluvial 10/26/2020 12:40 22.57 35.1
46 40.55891, -124.15144 - Alluvial 10/27/2020 12:25 30.48 22.8
47 40.58043, -124.24267 - Alluvial 10/29/2020 12:15 29.85 8.1
48 40.58258, -124.24852 - Carlotta 10/29/2020 11:20 35.15 7.9
51 40.61003, -124.28413 - Alluvial 10/26/2020 14:26 4.34 6.0
52 40.58293, -124.31736 180* L. Alluvial/Carlotta 10/28/2020 10:21 22.22 10.0
53 40.59888, -124.32502 265° Carlotta - Artesian -
54 40.59905, -124.23342 - Alluvial 10/26/2020 14:28 19.84 7.3
57 40.60407, -124.23342 - Alluvial 10/26/2020 13:55 15.04 6.4
58 40.60449, -124.24299 - Alluvial 10/26/2020 13:06 16.29 7.0
59 40.61192, -124.24805 - Alluvial 10/26/2020 12:30 16.00 5.8
A 40.53229, -124.05658 50 Alluvial/Carlotta 10/26/2020 11:08 11.55 107.7
B 40.53349, -124.10832 45 Alluvial 10/27/2020 10:45 12.25 66.0
C-23 40.54005, -124.11242 80 Alluvial 10/26/2020 11:55 28.05 61.9
D 40.54844, -124.17214 140* Alluvial/Carlotta 10/27/2020 16:10 67.14 20.5
E 40.56538, -124.19488 45 Alluvial 10/28/2020 11:32 34.01 12.9
E2 40.56227, -124.19498 - Alluvial 10/28/2020 11:50 28.02 14.2
F 40.56706, -124.21491 50 Alluvial 10/28/2020 12:46 28.51 10.9
G 40.58478, -124.28431 160* Carlotta 10/27/2020 13:06 23.80 10.2
H 40.59622, -124.29022 70 Alluvial 10/26/2020 15:08 8.28 5.1
| 40.58423, -124.33046 200° Carlotta 10/26/2020 11:53 0.57 9.5
J 40.60483, -124.21858 50 Alluvial 10/28/2020 12:45 16.90 7.4
L 40.61237, -124.26943 40 Alluvial 10/27/2020 16:47 9.17 5.4
M 40.63779, -124.24012 - Alluvial 10/28/2020 14:20 10.80 5.0
M2 40.63775, -124.24012 - Alluvial 10/28/2020 14:17 11.48 5.0
N 40.65039, -124.23674 45 Alluvial 10/28/2020 14:49 3.41 5.8
Q 40.61364, -124.28136 60 Alluvial 10/26/2020 15:40 8.56 4.3
R 40.63905, -124.24939 40 Alluvial 10/28/2020 15:50 7.04 4.9
CASGEM WELLS
36943 40.58594, -124.26387 240* L. Alluvial/Carlotta 10/29/2020 12:00 23.2 7.02
23183 40.5974, -124.26960 42 Alluvial 10/29/2020 12:00 10.4 5.81
23181 40.60875, -124.23349 45 Alluvial 10/29/2020 12:00 18.0 0.22

'Well locations based on a combination of geo-tagged field photos and aerial imagery.
2 Well depths are based on well completion reports, if available, or landowner knowledge.

3 Water levels at this location are interpreted to be associated with lower, confined or semi-confined aquifers.
#Screened interval and/or sand/gravel backfill materials intercept shallow water bearing units and therefore water levels are contoured

with the shallow interconnected aquifers on Figure 3.
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Table 2
Spring 2021 Groundwater Elevations

Water
o Well Depth to | Surface
Well ID Well Location Depth2 Screened Aquifer Measurerrnent Water Elevation
(Lat/Long NAD83) (feet BGS) Date & Time (feet BGS) (feet
NAVD88)
COUNTY MONITORING WELLS
MW-1s 40.6097, -124.20512 35 Alluvial 4/5/2021 15:57 21.41 1.1
MW-1d 40.6097, -124.20512 60 Alluvial 4/7/2021 13:40 21.17 11.4
MW-2s 40.56403, -124.15996 35 Alluvial 4/5/2021 14:30 26.44 22.5
MW-2d 40.56403, -124.15996 60 Alluvial 4/7/2021 11:55 25.83 23.1
MW-3d 40.5446, -124.16337 60 Alluvial 4/5/2021 14:00 44.82 28.4
MW-5s 40.60535, -124.27432 110 Alluvial 4/7/2021 10:09 6.32 9.0
MW-5d 40.60535, -124.27432 210 L. Alluvial/Carlotta 4/7/2021 9:15 4.30 11.0
MW-7s 40.58859, -124.28398 40 Alluvial 4/6/2021 8:55 1.95 17.9
MW-7d 40.58859, -124.28398 2403 L. Alluvial/Carlotta 4/6/2021 9:00 8.24 11.6
MW-8 40.5694, -124.21857 150° L. Alluvial/Carlotta 4/6/2021 13:50 24.44 18.9
MW-9s 40.5342,-124.1068 25 Alluvial 4/8/2021 18:05 7.34 70.4
MW-9d 40.5342,-124.1068 48 Alluvial 4/8/2021 18:09 7.35 70.4
MW-10 40.55221, -124.06362 29 Alluvial/Carlotta 4/8/2021 17:15 16.15 138.4
MW-11 40.53484, -124.04151 46 Carlotta 4/8/2021 16:47 24.63 122.7
MUNICIPAL WELLS
City of Rio Dell Well 1 40.51345, -124.12369 80 Alluvial 4/8/2021 12:00 35.30 47.1
City of Rio Dell Well 3 40.5132,-124.12367 110 Alluvial 4/8/2021 12:00 34.90 48.7
City of Fortuna Well 1 40.57116, -124.14714 115 Alluvial 4/7/2021 14:00 26.60 213
City of Fortuna Well 2 40.57082, -124.14675 103 Alluvial 4/7/2021 14:00 22.10 219
City of Fortuna Well 4 40.57071,-124.14733 - Alluvial 4/7/2021 14:00 27.70 20.8
City of Fortuna Well 5 40.57054, -124.14696 100 Alluvial 4/7/2021 14:00 26.20 21.0
Fortuna Disposal MW 1 40.58033, -124.17303 29 Alluvial 4/9/2021 17:07 19.36 19.1
Fortuna Disposal MW 2 40.58123,-124.17214 30 Alluvial 4/9/2021 17:32 20.11 18.5
Fortuna Disposal MW 3 40.58202, -124.17074 30 Alluvial 4/9/2021 17:28 19.95 18.7
Fortuna Disposal MW 4 40.58267,-124.16924 29 Alluvial 4/9/2021 17:25 20.58 18.2
Fortuna Disposal MW 5 40.58343, -124.17495 29 Alluvial 4/9/2021 17:38 19.61 171
Fortuna Disposal MW 6 40.57899, -124.16802 30 Alluvial 4/9/2021 17:15 23.65 19.2
Fortuna Disposal MW 7 40.58126, -124.16924 29 Alluvial 4/9/2021 17:20 21.01 18.7
Loleta CSD Well 4 40.64706, -124.22039 - Carlotta 3/24/2021 12:00 6.00 12.9
Del Oro Water Company 40.58777,-124.25191 166* L. Alluvial/Carlotta 4/5/2021 11:30 21.09 11.6
Riverside CSD Well 6 40.58094, -124.28133 105 Carlotta 4/6/2021 11:00 38.07 16.3
Hydesville CSD Well 1 40.54288, -124.06969 50 Alluvial/Carlotta 4/8/2021 12:00 13.20 121.0
Hydesville CSD Well 2 40.54287, -124.06897 50 Alluvial/Carlotta 4/8/2021 12:00 12.20 122.2
PRIVATE WELLS
2 40.5958, -124.28137 260° Carlotta 4/5/2021 15:48 4.31 9.8
3 40.59845, -124.27988 26 Alluvial 4/5/2021 11:03 7.72 8.6
4 40.59923, -124.27445 80 Alluvial 4/5/2021 11:55 4.88 9.9
6 40.60455, -124.26258 40 Alluvial 4/5/2021 14:47 7.15 10.3
7 40.60826, -124.26447 40 Alluvial 4/5/2021 13:44 5.65 9.9
11 40.60265, -124.2478 69 Alluvial 4/5/2021 13:24 12.43 10.2
12 40.59475, -124.24607 60 Alluvial 4/7/2021 9:09 13.28 13.2
13 40.58363, -124.21889 45 Alluvial 4/5/2021 11:30 18.98 16.8
14 40.58838, -124.20366 66 Alluvial 4/7/2021 9:59 21.24 15.8
15 40.59473, -124.19031 55 Alluvial 4/7/2021 10:19 23.39 14.9
16 40.56498, -124.20332 55 Alluvial 4/5/2021 12:08 20.78 20.5
17 40.57334,-124.19013 - Alluvial 4/5/2021 13:16 19.13 19.5
17A 40.5765, -124.19488 100 Alluvial 4/5/2021 13:02 19.60 18.9
18 40.5768, -124.21398 41 Alluvial 4/5/2021 11:45 15.91 17.7
19 40.55533, -124.17992 100 Alluvial 4/5/2021 15:36 29.42 235
20 40.54277,-124.16168 110 Alluvial 4/7/2021 11:42 36.69 29.1
21 40.51813,-124.15319 60 Alluvial 4/6/2021 14:57 34.78 371
22 40.54399, -124.13783 60 Alluvial 4/6/2021 13:30 22.04 46.9
24 40.63378, -124.23233 80 Alluvial 4/7/2021 11:35 12.38 7.1
26 40.66543, -124.25638 40 Alluvial 4/6/2021 13:25 -0.95 6.6
29 40.62574,-124.27822 30 Alluvial 4/6/2021 14:55 11.68 3.2
31 40.5849, -124.19264 60 Alluvial 4/5/2021 14:29 20.50 17.5
33 40.5771,-124.18288 - Alluvial 4/5/2021 14:04 27.50 19.2
36 40.52861, -124.15531 - Alluvial 4/6/2021 14:33 37.06 33.9
38 40.56184, -124.16272 - Alluvial 4/7/2021 11:06 28.68 22.8
39 40.56554, -124.16636 - Alluvial 4/7/2021 10:49 26.10 221
41 40.5967, -124.20829 - Alluvial 4/6/2021 11:28 15.17 13.8
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Table 2

Spring 2021 Groundwater Elevations

Water
. Well Depth to | Surface
Well ID Well Location Depth2 Screened Aquifer Measurerrlent Water Elevation
(Lat/Long NAD83) (feet BGS) Date &Time (feet BGS) (feet
NAVD88)
41A 40.59668, -124.20824 - Alluvial 4/6/2021 11:32 15.11 14.2
42 40.59712,-124.21448 - Alluvial 4/6/2021 11:12 12.51 14.0
43 40.59951, -124.20871 - Alluvial 4/6/2021 11:40 19.05 12.8
44 40.60464, -124.20268 - Alluvial 4/6/2021 10:48 18.96 11.2
45 40.54392, -124.14421 - Alluvial 4/6/2021 13:51 18.18 39.5
46 40.55891, -124.15144 - Alluvial 4/6/2021 14:10 27.32 259
47 40.58043, -124.24267 - Alluvial 4/5/2021 10:45 24.66 133
48 40.58258, -124.24853 - Carlotta 4/5/2021 16:24 30.37 12.7
51 40.61003, -124.28413 - Alluvial 4/5/2021 10:23 2.39 8.0
52 40.58294, -124.31736 180* L. Alluvial/Carlotta 4/5/2021 10:25 20.22 12.0
53 40.59888, -124.32502 265° Carlotta - Artesian -
54 40.59905, -124.23342 - Alluvial 4/6/2021 9:19 14.64 12.5
57 40.60407, -124.23342 - Alluvial 4/6/2021 9:41 10.52 10.9
58 40.60449, -124.24299 - Alluvial 4/6/2021 10:05 11.99 11.3
59 40.61192, -124.24805 - Alluvial 4/5/2021 14:24 11.35 10.5
A 40.53229, -124.05658 50 Alluvial/Carlotta 4/6/2021 13:09 7.58 11.7
B 40.53349, -124.10832 45 Alluvial 4/6/2021 12:42 8.45 69.8
D 40.54844,-124.17214 140* Alluvial/Carlotta 4/7/2021 11:23 62.62 25.1
E 40.56538, -124.19488 45 Alluvial 4/5/2021 12:40 26.40 20.5
F 40.56706, -124.21491 50 Alluvial 4/5/2021 11:06 20.21 19.2
G 40.58478, -124.28431 160* Carlotta 4/6/2021 11:50 21.37 12.6
H 40.59622, -124.29022 70 Alluvial 4/5/2021 14:12 6.14 7.3
| 40.58423, -124.33046 200° Carlotta 4/5/2021 16:26 -0.19 10.3
J 40.60483, -124.21858 50 Alluvial 4/5/2021 15:25 12.14 121
L 40.61238, -124.26943 40 Alluvial 4/6/2021 9:02 6.78 7.7
M2 40.63775, -124.24012 - Alluvial 4/7/2021 11:21 9.80 6.6
N 40.65039, -124.23674 45 Alluvial 4/7/2021 12:42 1.86 7.3
Q 40.61364, -124.28136 60 Alluvial 4/5/2021 13:18 6.16 6.7
R 40.63905, -124.24939 40 Alluvial 4/6/2021 14:05 1.90 10.1
CASGEM WELLS
36942 40.5702, -124.18740 30 Alluvial 3/30/2021 12:00 22.80 21.43
36943 40.58594, -124.26387 240° L. Alluvial/Carlotta 3/30/2021 12:00 19.00 11.22
36944 40.59644, -124.15992 496* Carlotta 3/30/2021 12:00 33.70 22.53
23183 40.5974, -124.26960 42 Alluvial 3/30/2021 12:00 6.10 10.11
23181 40.60875, -124.23349 45 Alluvial 3/30/2021 12:00 13.70 4,52

'Well locations based on a combination of geo-tagged field photos and aerial imagery.

% Well depths are based on well completion reports, if available, or landowner knowledge.

3 Water levels at this location are interpreted to be associated with lower, confined or semi-confined aquifers.

* Screened interval and/or sand/gravel backfill materials intercept shallow water bearing units and therefore water levels are contoured with the shallow
interconnected aquifers on Figure 5.
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Table 3
Transducer Locations and Serial Numbers
MW Location | Transducer Serial Number Install Date

MW-1s 005-2135537 5/19/2021
MW-1d 005-2135526 5/19/2021
MW-2s 005-2135522 5/20/2021
MW-2d 005-2135541 5/20/2021
MW-3d 005-2135540 5/20/2021
MW-5s 005-2135534 5/20/2021
MW-5d 005-2135205 5/20/2021
MW-7s 0012067002 10/9/2019
MW-7d 0102045352 10/9/2019
MW-8 005-2135196 5/20/2021
MW-9s 005-2135535 5/20/2021
MW-9d 005-2135533 5/20/2021

MW-10 005-2137984 7/8/2021

MW-11 005-2137958 7/8/2021

MW-12s 005-2135201 6/4/2021

MW-12d 005-2135524 6/4/2021

MW-13s 005-2135532 6/4/2021

MW-13d 005-2135203 6/4/2021
MW-14s 005-2135190 5/28/2021
MW-14d 005-2135530 5/28/2021
MW-15s 005-2135536 5/28/2021
MW-15d 005-2135520 5/28/2021
MW-16 005-2135528 6/21/2021
MW-17 005-2135538 6/21/2021
MW-18 005-2135539 6/24/2021
MW-19 005-2135202 6/28/2021
MW-20 005-2135527 6/24/2021
MW-21 005-2135192 6/24/2021
MW-22 005-2135189 6/24/2021
MW-23 005-2137905 6/23/2021
MW-24 005-2137989 6/24/2021
MW-25 005-2137899 6/16/2021
MW-26 005-2137947 6/17/2021
MW-27 005-2138153 6/24/2021
MW-28 005-2137954 6/24/2021
MW-29 005-2137955 6/24/2021
MW-30 005-2137906 6/24/2021

Well locations shown on Figure 7.
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Hydrographs




CASGEM Wells

The CASGEM wells represent the best historical records of water levels within the ERVB. There are 9
total wells that have water level records, most of which span multiple decades. There are 5 CASGEM
wells currently being monitored by DWR bi-annually (see map below). All CASGEM wells are located
within the lower Eel River Valley. Hydrographs for the 5 active CASGEM wells are shown below.

Map showing CASGEM wells currently being monitoring biannually by DWR.

CASGEM Well 23181

Groundwater Elevation Data for 406087MN1242335W001

® Ground Surface Elevation @ Questionable Measurement @ Water Surface Elevation

\\192.168.10.5\projects\2020\020091-Eel-River-GSP\140-Water-
Levels\Rpts\App3_Hydrographs\WaterLevelsTM_Hydrographs_20210909.docx
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CASGEM Well 23183

CASGEM Well 36942

Groundwater Elevation Data for 405702MN1241874WW001

o T

® Ground Surface Elevation @ Questionable Measurement @ Water Surface Elevation

\\192.168.10.5\projects\2020\020091-Eel-River-GSP\140-Water-
Levels\Rpts\App3_Hydrographs\WaterLevelsTM_Hydrographs_20210909.docx
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CASGEM Well 36943

Groundwater Elevation Data for 405860MN1242638W001

VA iy WAV 7+ Wy

® Ground Surface Elevation @ Questionable Measurement @ Water Surface Elevation

CASGEM Well 36944

Groundwater Elevation Data for 405964MN1 241 600001

B VWY Vgt WA L -

® Ground Surface Elevation @ Questionable Measurement @ Water Surface Elevation

\\192.168.10.5\projects\2020\020091-Eel-River-GSP\140-Water-
Levels\Rpts\App3_Hydrographs\WaterLevelsTM_Hydrographs_20210909.docx
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2016 County Monitoring Wells

15 monitoring wells (9 locations with 6 dual-well installations) were installed in 2016 and groundwater
levels have been measured bi-annually since that time, with some wells that have intervals of
continuous monitoring, primarily focused on assessing GW/SW relationships.

Map of County monitoring wells installed in Fall 2016

2016 County monitoring well network (from 2016 Groundwater Sustainability Plan Alternative)
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Water Quality Technical Memorandum
(TM-14)



Phone: (707) 441-8855 Email: info@shn-engr.com Web: shn-engr.com
812 W. Wabash Avenue, Eureka, CA 95501-2138

Technical Memorandum

SHN Reference: 020091.150
GHD Reference: 11217388. 2.3.1

Date: September 20, 2021

To: Summer Daugherty, Senior Environmental Analyst, Humboldt County Department of
Public Works-Environmental Services

Copy To: Hank Seemann, Deputy Director, Humboldt County Department of Public Works-
Environmental Services

From: SHN: Mindi Curran and Jason Buck

GHD: Patrick Sullivan

Subject: Water Quality Technical Memorandum

1.0 Introduction

1.1  Overview

For inclusion in the Humboldt County Department of Public Works' Eel River Valley Groundwater
Sustainability Plan (GSP), this technical memorandum provides a summary of available water quality
data for the Eel River Valley Basin (ERVB) (Appendix 1, Figure 1), the results and analysis of water
quality sampling conducted in 2021, and an evaluation of groundwater quality areas of concern in
the context of Sustainable Groundwater Management Act (SGMA) regulations.

Data collection efforts involved:

1. A comprehensive historical data review to identify areas and constituents of concern, a
process which encompasses data collection from the Groundwater Ambient Monitoring and
Assessment (GAMA) program database, the North Coast Regional Water Quality Control
Board (RWQCB), the State of California’s GeoTracker database, and data reported by
municipal drinking water suppliers.

2. Coordination with the project team and County for identification of candidate wells for
sampling, finalization of the relevant analyte list, and the preparation of a Water Quality
Sampling and Analysis Plan.

3. Sample collection at 15 well locations and submittal to a laboratory for analysis.

The purpose of this work is to support the description of general water quality in the hydrogeologic
conceptual model (HCM), the characterization of the water quality sustainability indicator, and the
development of sustainable management criteria.

1.2 Previous Work Done by Others

The U.S. Geological Survey (USGS) and California Department of Water Resources (DWR) conducted
reconnaissance investigations of groundwater within Humboldt County, concluding that the quality
of water is generally good, with iron being a common constituent found in high concentrations (up to
28 parts per million [ppm]). Elevated chloride concentrations (500 to 1,000 ppm) within wells along
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the coast and near tidal reaches were noted (Evenson 1959). The water coming from the Carlotta
and Wildcat sediments is sometimes unfit for use because of the high iron-oxide and manganese-
oxide content (Ogle, 1953).

Groundwater quality in the Northern Coast Ranges (NOCO) study unit was investigated as part of the
Priority Basin Project (PBP) of the Groundwater Ambient Monitoring and Assessment (GAMA)
Program and the USGS National Water-Quality Assessment Program. The GAMA NOCO study was
designed to provide an assessment of the quality of untreated (ambient) groundwater in the primary
aquifer system within the study unit. The assessment is based on water quality and ancillary data
collected in 2009 by the USGS from 58 sites, as well as on water quality data from the California
Department of Public Health (CDPH) database (Mathany and Belitz 2015).

1.3 Summary of Work Completed in the Alternative Plan

Water quality data made available online as part of the California State Water Resources Control
Board's (SWRCB) GAMA program was compiled and presented in the 2016 Groundwater
Sustainability Plan Alternative (SHN 2016). Fifteen (15) constituents were queried and analyzed in the
GAMA database to evaluate water quality, including aluminum, arsenic, barium, boron, cadmium,
chloride, chromium, lead, mercury, nitrate, selenium, silver, sodium, specific conductance, and total
dissolved solids (TDS). Six (6) of the 15 constituents had concentration levels that were detected
above method detection limits, including arsenic, chloride, nitrate-N, sodium, specific conductance,
and TDS. For the six (6) constituents that were selected for further analysis, all datasets in the
database were used to provide an assessment of the average concentration for each constituent for
each 10-year period of record (decadal averages). None of the detected constituents were found to
be above their respective water quality objectives. Analysis of the data trend for each constituent
indicated that there was little to no increase in concentrations in the last 10-year period of record as
compared to the entire dataset.

A summary of the decadal averages and findings were included in the groundwater sustainability
plan alternative (SHN 2016). In DWR's alternative assessment staff report (DWR 2019), DWR staff
expressed concern that decadal averages can make it difficult to identify specific areas or wells that
have reoccurring state maximum contaminant levels (MCLs) exceedances. To address this concern,
data for the 15 constituents evaluated in the 2016 alternative plan were downloaded again in April
2021 to assess specific exceedances for each constituent. The 2021 GAMA analysis is discussed
below in Section 1.4.3.

1.4 State Water Board Resources Review

Historical water quality data was reviewed to screen for ERVB-wide groundwater quality concerns
that would inform the selection of water quality sample locations and form an understanding of
background conditions. Each of the SWRCB resources reviewed are listed below; data reviewed from
each source are detailed in subsections below.

SWRCB's online data sources:

e GeoTracker

e Municipal raw water quality through the Safe Drinking Water Information System (SDWIS)
e GAMA program

e Dairy General Order

e Surface Water Ambient Monitoring Program (SWAMP)
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e (California Environmental Data Exchange Network (CEDEN)
e Dairy Representative Monitoring Program
e thelrrigated Lands Regulatory Program

In addition to online resources, the RWQCB recently released Staff Report for North Coast Hydrologic
Region Salt and Nutrient Management Planning Groundwater Basin Evaluation and Prioritization
(RWQCB 2020) was reviewed. It should be noted that the staff report includes data reported as part
of the Dairy General Order and the GAMA database.

1.4.1 GeoTracker

The SWRCB's online reporting resource, GeoTracker, was used to assess the distribution of
contaminated or potentially contaminated sites across the ERVB and to identify the constituents of
concern that may be present (GeoTracker July 2021). GeoTracker was used to map the locations of
underground storage tank (UST) sites and cleanup sites (Appendix 1, Figure 2), as well as permitted
facilities comprising land disposal sites, wastewater treatment facilities, and hazardous waste sites
that are regulated by the Department of Toxic Substances Control (DTSC) (Appendix 1, Figure 3).

It was found that the highest densities of regulated sites are located in the most populated areas of
the ERVB, including in or near the cities of Fortuna, Ferndale, and Rio Dell. The most common type of
regulated site was found to be leaking UST (LUST) sites, which could be contributors of petroleum
hydrocarbons and volatile organic compounds (VOCs) to groundwater and soil. Most of the
GeoTracker sites explored consist of a single property, and contamination is thought to be contained
within those properties or limited to surrounding properties.

1.4.2  Municipal Raw Water Quality Data

Municipal raw water quality data was reviewed online through the SDWIS website (SDWIS July 2021).
The SDWIS is a federal reporting service used by to states supervise the public water systems within
their jurisdictions to ensure that each system meets state and Environmental Protection Agency
(EPA) standards for safe drinking water. Through the SDWIS website, municipal drinking water
systems can be searched by county and water quality data can be queried for individual water wells
supplying water to each municipal system. Data available includes tabular data that can be
downloaded by well or by constituent, as well as consumer confidence reports.

Municipal water suppliers in the ERVB whose data were evaluated include the City of Fortuna, City of
Rio Dell, Palmer Creek Community Services District (CSD), Riverside CSD, Loleta CSD, Hydesville CSD,
and Del Oro Water Company (Appendix 1, Figure 4). Water quality data available for raw water
supplies were evaluated for each of the municipal water suppliers; treated water data were not
evaluated. Consumer confidence reports were not reviewed in detail because they present data for
treated drinking water, which are not indicative of raw water quality through the ERVB.

Each municipal water supplier reports water quality data for each of their water sources (primarily
wells or springs). The water quality data reported varies between municipality and year, but
generally includes data for metals, nutrients, salts, VOCs, semi-volatile organic compounds (SVOCs),
and alkalinity, among others. It was found that metals (nickel, silver, aluminum, and zinc) and anions
(sulfate, chloride, calcium, and magnesium) are commonly detected but do not appear to have
increasing trends through time. VOC and SVOC detections appear rare. Based on discussions with
RWQCB staff and the release of the RWQUCB staff report on salts and nutrients, it is known that TDS
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and nitrate are constituents of concern in the ERVB. The previous studies discussed in “Section 1.2:
Previous Work Done by Others” also indicate that iron and manganese can be found in high
concentrations in the ERVB. This is further evidenced by Del Oro Water Company, which uses a
filtration system specifically to remove these two constituents. Based on the online data review and
for these reasons, TDS, nitrate, iron, and manganese were selected for further analysis. Data for
these four constituents were downloaded for each municipal water supplier and evaluated in Excel.

For the municipal data presented in this report, it is important to note that the SWRCB and the
SDWIS use secondary MCLs, if they are available, instead of primary MCLs, which address health
concerns and are considered to be the upper threshold for acceptable limits. Secondary MCLs
address aesthetics such as taste and odor and are often associated with water quality objectives
outlined in basin plans. However, not all constituents have been assigned a secondary MCL value.
For this report, the MCLs used on the graphs are the MCLs used by the data source from which the
data were accessed.

The municipal raw water data do not show any TDS exceedances (500 milligrams per liter [mg/L]) or
any nitrate exceedances (10 mg/L) for the period of record. Graphs showing TDS and nitrate
concentrations are presented in Appendix 2. Iron and manganese have been reported by Palmer
Creek CSD, Del Oro Water Company, and Loleta CSD at levels above secondary MCLs (300
micrograms per liter [ug/L] and 50 ug/L, respectively). Concentrations of iron and manganese have
been above the secondary MCLs for the entire period of record, suggesting that the occurrence of
these constituents is related to background concentrations from the geologic formations of which
the aquifers are comprised, as opposed to being a result of water use. Graphs presenting data for
iron and manganese concentrations are also presented in Appendix 2.

1.4.3 2021 GAMA Assessment

The Groundwater Ambient Monitoring and Assessment (GAMA) program is California’s
comprehensive groundwater quality monitoring program that was created by the SWRCB in 2000.
The GAMA program is a database effort created from interagency collaboration between the State
and Regional Water Boards, DWR, Department of Pesticide Regulations, USGS, and Lawrence
Livermore National Laboratory, as well as cooperation with local water agencies and well owners.
The SWRCB lists the two primary goals of GAMA as being to improve statewide comprehensive
groundwater monitoring and to increase the availability of groundwater quality data to the general
public. Data available through the GAMA database come from a variety of sources that are required
to report data to the Water Board. Sources include municipalities and water suppliers, waste
dischargers, as well as persons/entities required by the Water Board to conduct remediation
groundwater monitoring. The data are collected by personnel associated with each source, and
therefore are different for each source.

GAMA was used to identify areas within the ERVB that have potential groundwater quality concerns
(GAMA April 2021). Three tasks were completed in GAMA to evaluate groundwater quality:

e Task one: The GAMA database was queried to identify exceedances for a chosen set of
constituents that could be present in groundwater due to their use in the ERVB for industrial
and commercial purposes. These queries helped to determine if there are any areas of the
ERVB where industrial or commercial services may be impacting groundwater quality.
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e Task two: Data were downloaded from GAMA for the same 15 constituents that were
evaluated in the 2016 alternative plan but were used to identify specific exceedances for
each constituent instead of using decadal averages. The purpose of this analysis was to
evaluate trends through time for the 15 constituents.

e Task three: A comparison of the available dataset over the entire period of record compared
to the last 10 years was made for iron, manganese, TDS, and nitrate. This comparison helped
to visualize how monitoring for these constituents has changed in the ERVB over time and
helped recognize data limitations within the GAMA database.

For task one, the program was queried for a specific set of constituents, for all well types, and for all
years of available data. Constituents to be queried were chosen based on local industries and
commercial services, as well as constituents of concern commonly associated with those types of
services. Gasoline, methyl-tertiary-butyl-ether (MTBE), and naphthalene were chosen because the
most common type of regulated facility in GeoTracker are USTs, which are associated with these
constituents.

Tetrachloroethene (PCE) and trichloroethene (TCE) were chosen because they are commonly used
solvents found at a variety of industrial and manufacturing sites. Arsenic was chosen because it is
used as an additive to animal feed, wood preservatives, and pesticides, all of which could have been
used in the ERVB. The GAMA evaluation showed that exceedances have occurred for all of these
constituents, except for TCE. However, all of the exceedances for PCE, gasoline, MTBE,
pentachlorophenol (PCP), and naphthalene have occurred in remediation monitoring wells at sites
with known contamination issues. Arsenic was the only one of these constituents that had
exceedances at a well that was not a remediation monitoring well. Arsenic exceedances have
occurred frequently through time at the Van Ness raw water well, including one exceedance in 2020.
The Van Ness raw water well also has relatively high concentrations of iron and manganese that are
thought to be background concentrations.

According to the USGS, arsenic occurs naturally as a trace component in many rocks and sediment. It
can also be a result of human activities such as mining and various uses in industry, including as an
additive in animal feed, as a wood preservative, and as a pesticide (USGS 2021 Arsenic and
Groundwater Website). Aside from gravel and aggregate recovery, mining has not been a prevalent
industry in the ERVB and is not likely the source of arsenic. As shown in Appendix 3 and discussed
below in Section 1.6.4, no pesticide was detected in any County groundwater monitoring well
(analytical list 531.1) during the 2021 groundwater quality monitoring event. This suggests that
pesticides are not likely a source of groundwater contamination. It is possible that arsenic has been
used at local lumber mills as a wood preservative, but there are no lumber mills in the vicinity of Del
Oro Water Company, which has the most frequent arsenic detections. For these reasons, it is
possible that the arsenic concentrations may also represent background concentrations naturally
occurring due to the lithology of the surrounding region.

Sediment sampling has been conducted through the Salt River corridor by the Humboldt County
Resource Conservation District (HCRCD) during the Salt River Ecosystem Restoration Project (HCRCD,
2014). Soil sampling occurred in 2007 and 2008 in an effort to determine if excavated sediments
were suitable for reuse on nearby agricultural lands. The results of this sampling indicate that levels
for organic compounds, heavy metals, pesticides and herbicides, PCBs, and dioxin/furans are well
below the human safety limits set by the EPA and the National Oceanic and Atmospheric
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Administration (NOAA). The only metal that was found above the reference level was Arsenic. Results
of this study support the conclusion that the concentrations of Arsenic in this area may be naturally
occurring due to the lithology of the surrounding region.

Task two involved downloading tabular data for the 15 constituents that were evaluated in the 2016
alternative plan: aluminum, arsenic, barium, boron, cadmium, chloride, chromium, lead, mercury,
nitrate, selenium, silver, sodium, specific conductance, and TDS. This was also described briefly in
Section 1.3. All data available for each constituent for the last 10 years were downloaded and
analyzed in Excel to evaluate specific exceedances during the last decade. All results fell below MCLs,
except for one (1) TDS result in 2012 and an arsenic result in 2020. Graphs showing the individual
detections for each of these constituents are found in Appendix 4. As mentioned above in Section
1.4.2, it is important to note that the SWRCB has not assigned secondary MCLs to all constituents, so
there are both primary and secondary MCLs reported in GAMA and on the graphs in Appendix 4.

The third task completed in GAMA included comparing the available dataset over the entire period
of record to the available dataset for only the last 10 years. The four primary constituents of concern
known to be present across large areas of the ERVB are TDS, nitrate, iron, and manganese. These
constituents of concern were queried in GAMA for all wells for the entire period of record and then
again for only the last 10 years. There have been exceedances of the primary MCLs for TDS and
nitrate at some points during the historical record, but not within the last 10 years. There continues
to be exceedances of the secondary MCLs for iron and manganese, which is consistent with
historical data from the entire period of record.

There have been fewer wells monitored for the four constituents over the last 10 years than there
has been for the rest of the record. This is a notable limitation within the dataset because some of
the wells that have exceedances at some point within the record have not had continued monitoring
within the last decade. It is also notable that many of the wells monitored during the last 10 years
are located along the margins of the ERVB, which limits the amount of available data for the central
portion of the ERVB. Maps showing the wells that have available data for each of these constituents
for the entire period of record, as well as for only the last 10 years, are also presented in Appendix 4.

1.4.4  Regional Salt and Nutrient Management Report

The Staff Report for North Coast Hydrologic Region Salt and Nutrient Management Planning
Groundwater Basin Evaluation and Prioritization, 2020 public review draft provides ERVB-wide
information on salt and nutrient concentrations (RWQCB 2020). The Eel River Valley has been
identified as a high-priority basin for salts (defined as TDS in the report) and nutrients (defined as
nitrate in the report).

Based on correspondence with RWQCB staff, the data sources for the staff report include GAMA, the
Dairy General Order, and the California Integrated Water Quality System Project (CIWQS) (CIWQS
August 2021). Data from the Dairy General Order that were included in the staff report are not
available online but were given by the RWQCB upon request, including analytical results for nitrate
collected in 2013 and 2014 at dairies across the ERVB. A combination of these results, data in GAMA,
and locations of regulated facilities and facility types were the basis of the staff report.

In addition to the nitrate data, shapefiles of facilities regulated by the RWQCB—dairies and animal
feeding facilities, cannabis sites, landfills, wastewater treatment facilities, timber harvest locations,
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etc.—were accessed through the SWRCB's online geographic information system (GIS) services
platform and can be viewed in ArcGIS. The general location of these facilities and their distribution
across the ERVB are presented in Appendix 1, Figure 5.

RWQCB staff developed priority levels for each basin based on a review and analysis of
concentrations of TDS and nitrates, the density of onsite wastewater treatment systems, types of
agricultural crops, and the dairy animal count and density. The sampling results presented for
nitrates spanned from 2010 to 2020 and was associated with well locations and, therefore, provided
an opportunity to evaluate the spatial distribution of exceedances, which primarily occurred within
the central portion of the Lower Eel River Valley. The results for TDS, however, were not reported
with any spatial reference and, therefore, were not useful for identifying any specific problem areas.

The central portion of the Lower Eel River Valley is presented in the staff report as the area of most

concern for nitrate exceedances. The area identified is located near Del Oro Water Company, which

historically has had iron, manganese, and arsenic exceedances. Based on these data this area of the
ERVB was identified as an area of interest for groundwater quality monitoring and was the basis for
water quality well selection, which is described below in Section 1.6.1.

1.4.5 Additional State Water Resource Control Board Recommended Online

Resources
Additional SWRCB online resources reviewed included the SWAMP, the California Environmental
Data Exchange Network (CEDEN), and the Irrigated Lands Regulatory Program.

SWAMP is an online database with water quality information about water resources throughout
California, comprising data on drinking water quality, watersheds, wetlands, estuaries, harmful algae
blooms, and safe places to recreate (SWAMP 2021). It also includes links to other data portals, such
as CEDEN, the Water Quality Goals Database, and other SWRCB databases. The information
provided by SWAMP was used to gain a general understanding of water quality, but did not provide
additional specific information on water quality in the ERVB that other SWRCB resources had not
already provided.

CEDEN is an online database that provides information about California’s surface waters, such as
streams, lakes, rivers, and coastal areas (CEDEN 2021). The database can be queried by applying
several layers of data filters, such as county, program, project, and location station. The database
was queried by county and then through the EPA Environmental Monitoring and Assessment
Program filter. Several location stations with data exist in tributaries to the Eel River, such as Allen
Creek (tributary to Yager Creek), Yager Creek, Brock Creek, the Van Duzen River at Dinsmore, and
Price Creek. Although many of these stations are not directly located within the ERVB, the existing
data were still explored. It was found that each monitoring station has its own period of record and
that the constituents and parameters reported also vary by station. Overall, the CEDEN database did
not contribute additional specific information on water quality in the ERVB that other SWRCB
resources had not already provided.

The Irrigated Lands Regulatory Program was not used in the water quality evaluation because it is
not applicable to the North Coast region.
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1.4.6 Historical Data Review Conclusions

GAMA and SDWIS databases provide the most comprehensive water quality data for the ERVB, which
indicate that the groundwater in the Eel River Valley appears to be of high quality and suitable for
the intended municipal and agricultural uses. Furthermore, the water quality trends in the datasets
have not shown any significant increase in measured concentrations. The municipal raw water data
retrieved from the SDWIS database suggest that concentrations of TDS, iron, and manganese have
been reported within the same ranges since the late 1980s. The municipal data and the data
retrieved through GAMA do not show increasing trends of these constituents through time, including
within the last decade. The findings presented in the RWQCB's staff report on salt and nutrients
indicate that elevated levels of nitrate and TDS is an existing condition within portions of the ERVB,
which was an important consideration in the development of the selection of wells for the 2021
water quality sampling campaign.

1.5 2021 Water Quality Sampling

1.5.1 Well Selection

The County has 15 monitoring wells installed in Fall 2016 through DWR Proposition 1 grant funding
supporting the development of the alternative plan (SHN 2016). An additional 23 wells were installed
in 2021 as part of the project that is funded through a DWR Proposition 68 grant. These 38 wells
form the primary network of dedicated monitoring wells for the GSP monitoring program. Unlike
many other wells within the ERVB, the construction details and stratigraphy within which the County
wells were constructed is known. In addition, all wells are located within the County’s right-of-way,
providing ease of access for sampling in the future.

As outlined in the grant scope of work, 15 wells were chosen for water quality sampling in 2021
(Appendix 1, Figure 6). The specific justification for choosing each well is outlined in the water quality
sampling and analysis plan (SHN 2021). In summary, the locations were chosen to optimize spatial
coverage throughout the ERVB and to represent portions of the underlying aquifers (wells screened
in shallow and deep sections). Special consideration was given to areas where groundwater use is
concentrated and/or has the potential to impact water quality. A substantial distribution (both
horizontally and vertically) is necessary to develop a good baseline of water quality conditions for
use in the HCM and groundwater conditions section of the GSP.

Eleven (11) of the 15 sample locations are within the lower Eel River Valley to help further
characterize the water quality throughout this region of the ERVB, which was identified as an area of
concern in the RWQCB staff report on salts and nutrients (RWQCB, 2020). The selected well locations
are positioned to characterize water quality upgradient from the area of concern, within the area,
and downgradient of the area of concern.

1.5.2 Fieldwork

Groundwater quality samples were collected July 7 through 13, 2021. Groundwater samples were
collected in accordance with the EPA Low Stress (low flow) Purging and Sampling Procedure for the
Collection of Groundwater Samples from Monitoring Wells guidelines (EPA 2017). Following this
standard operating procedure ensures that data quality objectives are reached and that each
sample is collected in the same manner, allowing for direct comparisons of repeat measurements.
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Low flow sampling was completed using either a peristaltic pump or downhole bladder pump and
clean tubing. Following low flow sampling procedures, water was pulled directly from the screened
interval to ensure that the groundwater collected is fresh from the aquifer formation. Field
measurements of temperature, pH, electrical conductance, and turbidity were collected every five (5)
minutes until stabilization was achieved (a minimum of three [3] stabilized sets of parameters).
Samples were then collected by decanting water directly into laboratory-supplied bottles.

Each day, prior to field sampling, all equipment was calibrated, including the pH, electrical
conductance, temperature, and turbidity meters used to perform low flow monitoring for
stabilization. Calibration procedures were completed according to manufacturer recommendations.
All monitoring and non-dedicated sampling equipment was cleaned using a Liquinox® cleaner wash
followed by a distilled water rinse. Cleaning of equipment occurred prior to being transported to the
site and between sample collection at consecutive locations.

1.5.3 Laboratory Analysis

The scope of work for the grant outlines the specific constituent groups to be analyzed. The broad
category analyte groups include metals, nutrients (nitrate), salts (TDS), organochlorine and
organophosphorus pesticides, chlorinated herbicides, VOCs, SVOCs, polychlorinated biphenyls
(PCBs), microbial contaminants, radioactive constituents, and physical parameters (pH, dissolved
oxygen, redox potential, specific conductance, and temperature). Each broad category group
contains many individual analytes. The broad category groups, individual analytes, and the analytical
testing methods are presented on Table 1 in Appendix 3.

All groundwater quality samples were handled according to proper procedures and sent under
chain-of-custody documentation to North Coast Laboratories, a California State-certified analytical
laboratory located in Arcata. North Coast Laboratories subcontracted the EPA Method 8270 (SVOCs)
analyses and the Gross Alpha analysis, as they do not perform those testing methods.

1.5.4 2021 Groundwater Quality Analytical Results
The groundwater quality analytical results for the July 2021 sampling event are presented in Table 2
in Appendix 3. A summary of the July 2021 sampling events is discussed below.

During the July 2021 monitoring event there were no detections for pesticides (method 531.1),
chlorinated herbicides (method 615), or for glyphosate herbicide (method 547) at any wells. Endothall
herbicide was detected at MW-27 and MW-28, but were below the MCL.

There was no detection of PCB (method 505) or nitrite at any wells. There were no detections of
VOCs or SVOCs, except for one VOC detection at MW-15d and one SVOC detection at MW-12d. There
was no detection of gasoline at any well, except for MW-28. There was one detection of E. Coli
bacteria at MW-27 and there were detections of total coliform bacteria at nine (9) of the monitoring
wells. Nitrate was detected in five (5) of the monitoring wells, but all detections were below the MCL.
There was no detection that exceeded MCLs for fluoride, sulfate, or chloride, except for the chloride
detection of 9,300 mg/L in MW-27 and 860 in MW-18. TDS was detected at every well below the
Secondary MCL, except for MW-12d, MW-18, and MW-27. Every well had a detection that exceeded
the MCL for alkalinity.
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Metals that were not detected in any well include silver, antimony, beryllium, cadmium, thallium,
mercury, and hexavalent chromium. Metals that were detected, but only at concentrations below the
respective MCLs, include chromium, copper, nickel, selenium, and zinc. Metals that were detected at
some wells above the respective MCLs include aluminum, iron, manganese, sodium, and arsenic.
There were detections of calcium and magnesium, but there are no MCLs for these metals.

2.0 Water Quality SGMA Discussion

The evaluation of water quality in the ERVB supports the description of general water quality in the
HCM, the characterization of the water quality sustainability indicators, and the development of
sustainable management criteria. Specifically, it is important to identify any water quality
degradation that has developed or worsened since January 1, 2015, which is required to be
addressed by the GSP. The focus of this is to assess if/where significant and unreasonable impacts to
groundwater quality may have been caused or exacerbated by groundwater use or groundwater
management projects.

The historical data review outlined above in sections 1.2 through 1.5 used published studies, work
completed in 2016 as part of the alternative plan, SWRCB and RWQCB data and online resources,
data reported by municipal water suppliers, and data collected from County groundwater
monitoring wells. Reviews of these resources indicate that water quality through the ERVB is
generally of good quality for its intended uses.

The historical data review provides context for the condition of groundwater quality in the ERVB
through time, which provides information on the background water quality, thought to have
naturally moderate to high occurrences of TDS, iron, and manganese in specific areas of the ERVB.
This is evidenced by the long record of municipal data, which indicate that TDS values have been
below the secondary MCL of 500 mg/L, but generally above 100 mg/L at all municipal well locations
since at least the mid-1980s. Iron concentrations have been an order of magnitude above the
primary MCL of 300 ug/L at Palmer Creek CSD and Del Oro since at least the early 1990s. Manganese
concentrations have been above the primary MCL of 50 ug/L at Palmer Creek CSD, Del Oro, and
Loleta CSD since at least the late 1980s. The municipal data and the data retrieved from the online
GAMA database do not suggest that trends for any of these constituents have been increasing over
the last decade, which support the conclusion that these are background concentrations in the
ERVB.

The results of the 2021 water quality monitoring support the conclusions of the historical data
review. The 2021 monitoring results showed no detections or minor detections for many of the
constituent groups, including pesticides, herbicides, PCBs, VOCs, SVOCs, gross alpha (results
pending), and hydrocarbons (gasoline). Detections for nitrate were below the MCL for all wells;
detections of TDS were all within expected values, except for at MW-27, which had the highest
detections of all wells for endothall herbicide, alkalinity, chloride, TDS, total coliform bacteria,
calcium, iron, magnesium, manganese, sodium, arsenic, barium, and nickel, and was the only well
with a detection of selenium. Overall, the analyte group with the highest detections across wells is
metals, and the metals detected with the highest concentrations across wells are calcium, iron,
magnesium, manganese, sodium, and barium.
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2021 Groundwate
Monitoring Results




Table 1.

Analytical Tests
Laboratory
Grant Category Test ID Test Example Analytes
ACDDIG Acid Digestion Alumi Ani A ic Bari Bervlli 5 Cadmi
CHRECW Hexavalent Chromium uminum, Antimony, Arsenic, Barium, Beryllium, Boron, Cadmium,
Calcium, Chromium, Hexavalent Chromium, Cobalt, Copper, Iron,
Metals ICPMSW ICP-MS Metals . .
Lead, Manganese, Mercury, Molybdenum, Nickel, Potassium,
ICPX ICAP Metals . . . . ,
Selenium, Silver, Sodium, Vanadium, Zinc
MERCW Mercury
Nutrients ICNOW Nitrate and/or Nitrite Nitrate/Nitrite
Salts ICIONW Anions by lon Chromatography Fluoride, sulfate, chloride (no bromide)
TDS Total Dissolved Solids Total dissolved solids
Pesticides 531W N-methyl-carbamoyloximes and Carbam 3-hydroxycarbofuran, aIdlc'arb, aldicarb sulfone, aldicarb sulfoxide,
carbaryl, carbofuran, methiocarb, methomyl, oxamyl and propoxur
547W Glyphosate Glyphosate
. 548W Endothall Endothall
Herbicides : : : -
615 Chlorinated Herbicides 2,4-D, bentazon, dicamba, picloram, triclopyr, MCPA, MCPP, Dinoseb,
Dichlorprop, Dalapon, 2,4-DB, 2,4,5-TP (Silvex), 2,4,5-T
VOC 33 lytes fi EPA 8260, 5 tes including MTBE, lead
. > . . EPA 8260, oxygenates, scavengers, analytes trom oxygenates NCIUCing . ea
(volatile organic | 8260 List 6 scavengers, benzene, toluene, ethylbenzene, xylenes, gasoline, and
BTEX, gas ,
compounds) chlorinated hydrocarbons
SVOCs
- . . N . .
(semi vol.atlle 8270W EPA 8270 SVOCs Extended list (70+ analytes) including naphthalene and
organic pentachlorophenol
compounds)
PCB PCB505 PCB by microextraction Polychlorinated biphenyls (PCBs)
Microbial TCQUANT Coliform Quanti-tray Coliform and fecal (e. co/j) bacteria
Radioactive GROALP Gross Alpha Alpha particles
. ALKW Alkalinity alkalinity
Physical - : X . .
Field pH, Electrical Conductance, and Parameters measured in the field at time of sampling and not
Temperature quantified at the laboratory
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Table 2-1

Historical Groundwater Analytical Results
Eel River Valley Basin, California

(in ug/L, unless noted otherwise )

Sample Endothall Glyphosate Alkalinity (mg/L Fluoride Sulfate | Chloride | Nitrate (as N) Nitrite (as N) TDS E. Coli Total Coliform | Gross Alpha
Location | >2MPleDate | EPASIIY | o cagny | (epasazy |EPASOS|EPABISI oy mg/) | mgw) | (mg/w) (mg/L) (mg/L) (mg/L) VOCs (82608) SVOCs (8270C) TPHG 1 (MPN/100mL) | (MPN/100mL) (pCi/L)
MCLs Varies 100 700! Varies | Varies 20° 2" 250° 250° 10 1t 500" Varies Varies 21° - - 15
MW-1d 04/07/21 ND <45 <50 ND ND 280 <0.10 47 25 0.73 <0.10 370 ND ND <50 <10 <10 1.25¢1.48
MW-2d 04/07/21 ND <45 <50 ND ND 99 <0.10 15 6.0 014 <0.10 130 ND ND <50 1.0 1.0 0.517+1.08
MW-5d 04/07/21 ND <45 <50 ND ND 310 0.35 15 71 <0.10 <0.10 470 ND ND <50 <10 1.0 0.618+1.79
MW-7d 04/06/21 ND <45 <50 ND ND 180 0.52 410 120 0.10 <0.10 390 ND ND <50 1.0 1.0 0.451+125
MW-8 04/06/21 ND <45 <50 ND ND 160 0.24 37 21 <0.10 <0.10 250 ND ND <50 1.0 1.0 0.502¢1.20
MW-12d | 07/07721 ND <45 <50 ND ND 82 0.37 71 21 <0.10 20.10 520 ND Di-n-butyl phthalate=23 | _ <50 1.0 210 0.925+0.655
MW-14d | 07/12/21 ND <45 5.0 ND ND 72 0.14 51 16 <0.10 <0.10 130 ND ND <50 1.0 404 3.00£0.791
MW-15d | 07/12/21 ND <45 <50 ND ND 710 02 44 15 <0.10 <0.10 150 Chioromethane=0.70 ND <50 1.0 1354 0.888+0.666
MW-16 07/07/21 ND <45 <50 ND ND 200 0.16 19 27 0.36 <0.10 280 ND ND <50 <10 120 0.446£0.905
MW-18 07/09/21 ND <45 <50 ND ND 350 <0.10 12 860 0.10 <0.10B6 1,600 ND ND <50 1.0 >24196 1.62¢1.26
MW-19 07/13/21 ND <45 <50 ND ND 190 <0.10 43 13 0.72 <0.10 280 ND ND <50 <10 88.0 0.742%0.593
MW-25 07/08/21 ND <45 <50 ND ND 250 <0.10 2 12 34 <0.10 320 ND ND <50 1.0 383 0.51520.929
MW-27 07/08/21 ND 66 <50 ND ND 1,000 <1086 <10 | 9300 <1086 <1086 15,000 ND ND <50 1 24196 2.241.53
MW-28 07/08/21 ND 57 <50 ND ND 280 0.15 0 9% 0.10 <1.0 86, H2 450 ND ND 130 G1 1.0 >24196 2.55:1.26
MW-30 07/13/21 ND 75 <50 ND ND 140 <0.10 16 18 <0.10 <0.10 210 ND ND <50 <10 196.5 0.679:0.436

t California Division of Drinking Water Primary Maximum Contaminant Level (https://www.waterboards.ca.gov/water_issues/programs/water_quality_goals/search.html, accessed 7/21/21)
a. Minimum concentration for Freshwater Aquatic Life Protection. Continuous Concentration (4-day Average) (https://www.waterboards.ca.gov/water_issues/programs/water_quality_goals/search.html, accessed 7/21/21)
b. California Division of Drinking Water Secondary Maximum Contaminant Level (https://www.waterboards.ca.gov/water_issues/programs/water_quality_goals/search.html, accessed 7/21/21)
c. EPA Superfund Provisional Cancer Slope Factor (https://www.waterboards.ca.gov/water_issues/programs/water_quality_goals/search.html, accessed 7/21/21)

-1 not available/none

<: "less than" stated laboratory reporting limit

ug/L: micrograms per liter

N: nitorgen

TPHG: Total petroleum hydrocarbons as gasoline, analyzed using EPA Method No. 8260B

pCi/L: Picocuries per liter

B6: The sample was diluted due to the sample matrix.

H2: The holding time was exceeded due to a required dilution.

G1: The sample does not present a peak pattern consistent with that of gasoline. The reported result represents the amount of material in the gasoline range.
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Table 2-2
Historical Groundwater Analytical Results
Eel River Valley Basin, California

(in ug/L, unless noted otherwise )

Sam;?le Sample Date | Aluminum Calcium Iron Mg Mn Silver Sodium Antimony | Arsenic Barium Beryllium Cadmium | Chromium | Copper Nickel Selenium Thallium Zinc Mercury Hexava.lent

Location Chromium
MCLs 1,000 - 300° - 50° 100° 20,000 6' 10" 1,000 4t 51 50 1,300 100’ 50 2! 5,000° 0.051° 10"
MW-1d 04/07/21 <50 87,000 100 34,000 650 <10 14,000 <5.0 <5.0 340 <1.0 <5.0 6.7 9.4 <5.0 <10 <5.0 55 <1.0 <5.0
MW-2d 04/07/21 <50 32,000 <50 8,300 2.3 <10 8,800 <5.0 <5.0 97 <1.0 <5.0 6.7 9.4 <5.0 <10 <5.0 52 <1.0 <5.0
MW-5d 04/07/21 410 3,500 630 2,800 57 <10 90,000 <5.0 <5.0 52 <1.0 <5.0 6.7 9.4 <5.0 <10 <5.0 <10 <1.0 <5.0
MW-7d 04/06/21 210 35,000 7,900 | 36,000 | 2,500 <10 55,000 <5.0 12 380 <1.0 <5.0 <5.0 <5.0 5.0 <10 <5.0 <10 <1.0 <5.0
MW-8 04/06/21 <50 34,000 <50 32,000 210 <10 16,000 <5.0 <5.0 88 <1.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0 <10 <1.0 <5.0
MW-12d 07/07/21 9,300 17,000 14,000 | 10,000 220 <10 39,000 <5.0 23 310 <1.0 <5.0 25 32 34 <10 <5.0 36 <1.0 <5.0
MW-14d 07/12/21 1,700 15,000 1,800 4,900 34 <10 13,000 <5.0 8.8 280 <1.0 <5.0 5.6 5.4 8.5 <10 <5.0 38 <1.0 <5.0
MW-15d 07/12/21 4,500 17,000 3,500 5,500 59 <10 15,000 <5.0 11 300 <1.0 <5.0 <5.0 <5.0 8.2 <10 <5.0 58 <1.0 <5.0
MW-16 07/07/21 560 50,000 760 22,000 1,500 <10 18,000 <5.0 <5.0 200 <1.0 <5.0 <5.0 <5.0 9.8 <10 <5.0 19.0 <1.0 <5.0
MW-18 07/09/21 1,900 61,000 2,400 | 40,000 580 <10 400,000 <5.0 12 710 <1.0 <5.0 12.0 5.3 14.0 <10 <5.0 11.0 <1.0 <5.0
MW-19 07/13/21 580 68,000 680 16,000 51 <10 12,000 <5.0 <5.0 180 <1.0 <5.0 <5.0 <5.0 52 <10 <5.0 <10 <1.0 <5.0
MW-25 07/08/21 540 87,000 670 22,000 40 <10 8,900 <5.0 <5.0 190 <1.0 <5.0 <5.0 <5.0 6.7 <10 <5.0 11 <1.0 <5.0
MW-27 07/08/21 860 450,000 68,000 | 630,000 | 3,000 <10 2,700,000 <5.0 26 4,700 <1.0 <5.0 11 6.0 17 23 <5.0 32.0 <1.0 <5.0
MW-28 07/08/21 900 43,000 15,000 | 45,000 | 1,200 <10 50,000 <5.0 <5.0 530 <1.0 <5.0 5.8 <5.0 1 <10 <5.0 <10 <1.0 <5.0
MW-30 07/13/21 950 31,000 3,500 20,000 380 <10 10,000 <5.0 <5.0 410 <1.0 <5.0 7.5 10.0 9.7 <10 <5.0 11.0 <1.0 <5.0

t California Division of Drinking Water Primary Maximum Contaminant Level (https://www.waterboards.ca.gov/water_issues/programs/water_quality_goals/search.html, accessed 7/21/21)

a. Minimum concentration for Freshwater Aquatic Life Protection. Continuous Concentration (4-day Average) (https://www.waterboards.ca.gov/water_issues/programs/water_quality_goals/search.html, accessed 7/21/21)
b. California Division of Drinking Water Secondary Maximum Contaminant Level (https://www.waterboards.ca.gov/water_issues/programs/water_quality_goals/search.html, accessed 7/21/21)

c. EPA Superfund Provisional Cancer Slope Factor (https://www.waterboards.ca.gov/water_issues/programs/water_quality_goals/search.html, accessed 7/21/21)

d. Guidance level to protect those individuals restricted to a total sodium intake of 500 mg/day. EPA Health Advisory (https://www.waterboards.ca.gov/water_issues/programs/water_quality_goals/search.html, accessed 7/21/21)
d. California enclosed bays & estuaries - California Toxics Rule Criteria for human health protection (USEPA) (https://www.waterboards.ca.gov/water_issues/programs/water_quality_goals/search.html, accessed 7/21/21)
-1 not available/none

Mg: magnesium

MN: Manganese

<: "less than" stated laboratory reporting limit

ug/L: micrograms per liter
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Chromium Concentrations from GAMA 2011-2021
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Arsenic Concentrations from GAMA 2011-2021
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Total dissolved solids (TDS) concentrations across the Eel River Valley included in the GAMA database.

Image 1, Top: Wells with available data for TDS concentrations for all years.

Image 1, Bottom: Wells with available data for TDS concentrations for the past 10 years.
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Nitrate (N) concentrations across the Eel River Valley included in the GAMA database

Image 2, Top: Wells with available data for nitrate concentrations for all years.

Image 2, Bottom: Wells with available data for nitrate concentrations for the past 10 years.
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Iron concentrations across the Eel River Valley included in the GAMA database.

Image 3, Top: Wells with available data for iron concentrations for all years.

Image 3, Bottom: Wells with available data for iron concentrations for the past 10 years.
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Manganese concentrations across the Eel River Valley included in the GAMA database.

Image 4, Top: Wells with available data for manganese concentrations for all years.

Image 4, Bottom: Wells with available data for manganese concentrations for the past 10 years.
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1. Introduction

1.1 Purpose

The purpose of this technical memorandum (TM) is to summarize the water use components of the Eel River
Valley Groundwater Basin (ERVB) water budget, to be included in the Groundwater Sustainability Plan
(GSP). The summary comprises data sources, monitored/recorded values, and an overview of derivation
methodology. This technical memorandum focuses on consumptive surface and groundwater uses via
inflows and outflows (inputs and outputs) of the ERVB'’s water budget. Non-consumptive elements of the
water budget, such as streamflow, precipitation, and non-consumptive groundwater infiltration, are included
in the water budget and discussed in Section 5 of the GSP.

1.2  Water Use Components

Consumptive surface water and groundwater elements of the water budget result from municipal, domestic,
commercial, industrial, agricultural, and cannabis uses. Herein, consumptive uses for both surface water and
groundwater are referred to as outflows or inflows. Evapotranspiration is a key component of the water
budget. Evapotranspiration from urban landscape land uses is considered a surface water consumptive use,
while evapotranspiration from irrigated crops is considered a groundwater consumptive use.

Surface water outflows consist of direct withdrawals for irrigation and municipal diversions. Surface water
inflows consist of municipal returns of wastewater effluent discharge. Surface water consumption is a very
small portion of the ERVB’s overall surface water outflow budget, at 0.01% or less (Table 1). Similarly,
surface water inflow (returns) are also very small portions of the overall surface water subsection of the
water budget for the Basin at 0.01% for the 2011-2020 period. Evapotranspiration from surface water (urban
landscape consumptive uses) encompasses a higher portion of the surface water outflow subsection of the
water budget, at 0.39%.

Table 1. Summary of proportion of the surface water subsection of the Basin’s water budget for surface water use
components, 2011-2020

Surface Water Irrigation Municipal Evapotranspiration | Municipal

Component Diversions from Diversions from from Surface Water | Wastewater
Surface Waters Rio Dell and Scotia | (Urban Landscape) | Effluent Returns

Water Budget Surface Water Surface Water Surface Water Surface Water Inflow

Component Outflow Outflow Outflow

Approximate < 0.001% 0.01% 0.39% 0.01%

Percent of Water

Budget

Groundwater outflows result from pumping and evapotranspiration. Groundwater outflow from pumping
includes municipal, domestic, commercial, industrial, agriculture irrigation, and cannabis uses. Groundwater
pumping from the 2011 through 2020 period totals a slightly larger portion of all groundwater outflows in the
groundwater subsection of the Basin’s water budget, at 5.05% (Table 2). Evapotranspiration from
groundwater (irrigated crops) results in the highest portion of the groundwater outflow subsection of the
water budget compared to other consumptive groundwater uses, at 16.46%.

Groundwater inflow includes municipal returns of wastewater effluent discharge, as well as non-municipal
infiltration returns from domestic and commercial users but exclude irrigation water returns. Groundwater

inflow (returns) is proportionally smaller, totaling 0.46% of all groundwater inflow in the groundwater inflow
subsection of the water budget and result from wastewater effluent infiltration (Table 3).
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Table 2. Summary of proportion of groundwater subsection of the Basin’s water budget for groundwater use outflow
components, 2011-2020

Groundwater Municipal | Domestic Commercial Irrigation Cannabis Evapotranspir | Total
Component Pumping Pumping [ Industrial Pumping Pumping ation from
Pumping Groundwater
Approximate 0.6% 0.14% 0.01% 4.27% 0.03% 16.46% 35.47%
Percent of
Water Budget
Table 3. Summary of proportion of groundwater subsection of the Basin’s water budget for groundwater use inflow

components, 2011-2020

Groundwater Municipal Non-Municipal Total
Component Wastewater Wastewater

Effluent Effluent
Approximate 0.31% 0.15% 0.46%
Percent of Water
Budget

1.2.1  Surface Water

Within the Basin’s water budget, surface water uses are described as both outflows and inflows (outputs and
inputs). Direct agriculture irrigation diversions are derived from land use estimates for surface water irrigated
crops and water use estimates per acre, as shown in the Agriculture Water Use TM, and are the smallest
surface water outflow component of the water budget (< 0.001%, see Table 1), ranging from 63 to 88 acre-
feet annually. Municipal pumping by the City of Rio Dell and the Scotia Community Services District (CSD) is
also a small component of surface water outflow (< 1,000 acre-feet annually) and approximately 0.01% of
the water budget (Table 1). The city and CSD provided measured surface water use data for input into the
water budget.

Surface water returns (inflow) from wastewater effluent from Ferndale, Fortuna, Loleta, Rio Dell, and Scotia
are also included in the water budget, averaging 833 acre-feet annually between 2011 and 2020. The
combined wastewater effluent is a very small component of the surface water inflow water budget (0.01%,
Table 1).

1.2.2 Groundwater

Within the Basin’s water budget, groundwater water uses are described as both outflows and inflows
(outputs and inputs). Consumptive groundwater use in the Basin is driven by groundwater pumping, which is
categorized as an outflow in the water budget. Groundwater outflow in the Eel River Valley basin is
accounted for in the water budget and includes pumping for municipal, domestic, agriculture irrigation, and
cannabis uses, Bear River Band of the Rohnerville Rancheria, Del Oro (Ferndale), City of Fortuna,
Hydesville Water Service District, Loleta CSD, Palmer Creek CSD, City of Rio Dell, Palmer Creek CSD,
Riverside CSD, and unincorporated areas in Humboldt County. Groundwater outflows from service providers
were input into the water budget from service provider recordkeeping. Municipal and irrigation uses are
smaller groundwater outflow components of the water budget and show less variability among water year
types. Combined, groundwater pumping totals 5.05% of all groundwater outflow in the ERVB’s water budget,
with the largest portion attributable to agriculture irrigation pumping (4.27%, Table 2). Groundwater use
components of the ERVB’s groundwater outflow water budget that result in groundwater returns include
municipal and non-municipal wastewater effluent via land application or infiltration but exclude agricultural
irrigation return flows. Combined wastewater effluent returns are also very small components of the ERVB’s
groundwater inflow budget, totaling approximately 0.46% (Table 3).
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2. Surface Water Components

Consumptive surface water inflows and outflows captured in the ERVB’s water budget include irrigation
diversions, municipal diversions, and municipal wastewater effluent returns.

21 Irrigation Diversions

Within the water budget, irrigation diversions are considered surface water outflows. Within the ERVB, only
four (4) parcels, totaling 126.3 acres of grazed pasture, use direct surface water diversion for agriculture
irrigation purposes. The parcels are irrigated with a traveling gun, and the water source is Oil Creek, a
tributary to the Eel River.

Surface water diversion for agriculture irrigation is a relatively small portion of the consumptive surface water
use components in the water budget, averaging 117 acre-feet annually (Table 4). At 0.32 acre-feet per day,
the equivalent annual average discharge withdrawn from surface waters is approximately 0.16 cubic feet per
second (cfs). Diversions were lowest during the two Wet water years, in 2011 and 2017. The volume of
water for this component was based upon mapped irrigation area and the annual irrigation water demand
estimate, which was determined by the Humboldt County Resource Conservation District (RCD) and the
County Department of Public Works (DPW) using flow meter data from several irrigated facilities during
2021. Demand rates are presented as a volume of water per land area.

Table 4. Total annual irrigation surface water diversion within the ERVB in acre-feet
2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2011-2020
Wet Below Below | Critical Dry Above Wet | Above | Below Dry Average
Normal Normal Normal Normal | Normal
101 114 114 152 126 114 101 114 114 126 117

2.2 Municipal Diversions

Within the ERVB’s water budget, municipal diversion is considered surface water outflow. The municipalities
of Rio Dell and Scotia both pump water from the Eel River, via their water treatment plants, to supply their
potable water demand. Water production records were provided by the municipalities. Data from Scotia is
based on water use rates from the Town of Scotia CSD Municipal Service Review (Humboldt County DPW
2010). Scotia’s annual average water usage is estimated to be 543 acre-feet. Monthly use estimates are
made using scaled monthly records from the City of Fortuna’s water usage as a point of reference.

From 2010 to 2020, total municipal diversion from the City of Rio Dell and Scotia CSD averaged 824 acre-
feet annually (Table 5). At 2.26 acre-feet per day, the equivalent annual average discharge withdrawn from
surface waters is approximately 1.14 cfs. Usage does not substantially vary based on water year conditions.
Municipal diversion of surface waters represents a very small component of surface water outflow in the
overall ERVB water budget, at 0.1%.

Table 5. Total annual municipal surface water diversion within the ERVB in acre-feet
2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2011-2020
Wet Below Below | Critical Dry Above Wet | Above | Below Dry Average
Normal Normal Normal Normal | Normal
847 857 893 837 797 816 805 809 765 812 824
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2.3 Municipal Wastewater Effluent Discharge to
Surface Waters

Within the ERVB’s water budget, municipal wastewater effluent discharge (returns) to the river is considered
a surface water inflow. The water budget sums wastewater effluent returns from the communities of Rio Dell,
Loleta, Scotia, Ferndale, Fortuna, and Palmer CSD (included with Fortuna).

Wastewater flows are estimated as a percentage of water use relative to streamflow in the Eel River.
Municipal discharge to the Eel River is only allowable during periods of higher flows. Discharge records from
the City of Fortuna help determine when effluent discharge to the river occurred or when effluent discharge
was attributed to land application or infiltration (groundwater) discharge. Over the 2010 through 2020 period,
total municipal effluent wastewater returns from the communities of Rio Dell, Loleta, Scotia, Ferndale,
Fortuna, and Palmer CSD averaged 833 acre-feet. It should be noted that wastewater effluent includes
water that was originally from both surface water diversion and groundwater. At 2.28 acre-feet per day, the
equivalent annual average discharge return to surface waters is approximately 1.15 cfs. Return flows from
municipal wastewater effluent do not substantially vary based on water year conditions.

Table 6. Total annual municipal wastewater effluent discharge to surface waters in acre-feet
2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2011-2020
Wet Below Below | Critical Dry Above Wet | Above | Below Dry Average
Normal Normal Normal Normal | Normal
838 823 872 869 810 797 793 822 814 897 833

3. Groundwater Components

Consumptive groundwater outflow in the ERVB’s water budget include pumping from municipal, domestic,
commercial, industrial, agriculture irrigation, and cannabis water users. It should be noted that permitted
cannabis water supply within the ERVB is primarily from groundwater, though within the larger watershed,
but outside of the ERVB, surface water sources are more commonly used. These diversions of surface
water from outside of the ERVB would be reflected in U.S. Geological Survey (USGS) stream flow gauges at
the ERVB boundaries (Bridgeville and Scotia gauges). Groundwater inflows are limited to municipal
wastewater effluent returns via land application and infiltration, as well as non-municipal and domestic
wastewater effluent return (septic leach fields).

3.1 Municipal Pumping

Within the ERVB’s water budget, municipal groundwater pumping is a groundwater outflow, estimated based
on available records, which vary by entity. Municipal water suppliers provided groundwater usage in a
monthly or annual format. Municipal pumping ranges from 1,599 to 1,832 acre-feet annually (Table 7). Data
provided by each municipality or CSD for incorporation into the ERVB’s water budget is summarized as
follows:

—  Loleta CSD - annual groundwater production based on monthly water usage from 2015 through 2020;
usage from 2011 through 2015 based on monthly average values of the 2015 through 2020 data

—  Palmer Creek CSD — annual groundwater production from 2010 through 2020 summed from monthly
production records

— Bear River Band of the Rohnerville Rancheria— annual groundwater production summed monthly from
production records for the Tish Non and Spring Hill water production facilities, from 2014 through 2020
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—  City of Fortuna — annual groundwater production summed monthly from production records from
municipal wells for the 2010 through 2020 period

—  City of Rio Dell — groundwater production commenced in 2018; annual groundwater production data
provided in gallons for 2018, 2019, and 2020 only; usage for 2011 through well production in 2018 was
set at zero acre-feet

—  Hydesville Community Water District — annual groundwater production summed monthly production
records for 2010 through 2020

—  Del Oro Water Company (Ferndale) — annual groundwater production summed monthly from production
records for the Low Springs, High Springs, and Van Ness wells for 2010 through 2020

— Riverside CSD — annual groundwater production based on average annual water usage from 2005
through 2007, 2009 through 2013, and 2015; water use records for 2008, 2014, or 2016 through 2020
were unavailable; average annual usage modeled in place of unavailable pumping data, converted to
monthly data based on the usage patterns of other ERVB municipalities that kept monthly usage
records, as usage was not equivalent across all months

Table 7. Total annual municipal groundwater pumping in acre-feet
2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2011-2020
Wet Below Below | Critical Dry Above Wet Above | Below Dry Average
Normal Normal Normal Normal | Normal
1,772 1,727 1,764 1,814 1,599 1,660 1,673 1,729 1,758 1,832 1,733

3.2 Domestic (Non-Municipal) Pumping

Within the ERVB’s water budget, domestic (residential wells) groundwater pumping is a groundwater
outflow. Total non-municipal domestic pumping is estimated at 414 acre-feet annually, for all years, for
parcels that are outside of municipal water supply systems. The amount of water pumped is based upon the
number of dwelling units for the given parcels. Water use for the parcel is based upon data from several
sources and includes land use zoning, parcel improvements, and parcel size. Six datasets were used to
create the water/wastewater demand:

o Assessor Parcel data was received from the County of Humboldt in January 2021
e CSD boundaries were downloaded from the county GIS data portal and dated August 2020

e Del Oro Water Company and Riverside CSD boundaries were provided by Humboldt County in
March 2021

e Bear River Band of the Rohnerville Rancheria parcels were identified using County parcel data
o City boundaries were downloaded from the county GIS data portal and dated July 2019
e Building outlines were provided by the County of Humboldt in March 2021

The city, CSD, and tribal boundaries are spatially joined to the parcel data based on the center point of each
parcel boundary. For example, if the center point of a parcel falls within a city boundary, even though the
entire boundary is not contained in the city boundary, then the parcel is considered within the city. In places
where a CSD and city boundary overlap, both entities are listed. This produces a layer of parcels that note
which entity may be providing water or wastewater services.

To calculate total square footage of buildings within each parcel, the building footprint layer is associated by
the Assessor Parcel Number (APN). This gives a general sense of building sizes within each parcel.

Once all the layers are joined, data is exported from GIS to excel, and from there further assumptions can be
made about water and wastewater demand. To determine which parcels, include domestic groundwater
pumping, the following GIS analysis starts with all parcels in the entire ERVB:
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1. Exclude all parcels with the word "vacant" in the description AND are assigned an improved value
less than $5,000

2. Exclude roads, streets, etc.; these parcels had a value of "no" under the parcel attribute in the
original parcel shapefile and were excluded on that basis

3. Determine the building footprint size on each parcel; the area is the sum of all buildings on the
parcel (completed in GIS)

4. Initially, parcels within the Palmer Creek CSD areas were retained, but later excluded because the
Palmer CSD provides water, and wastewater goes to the Fortuna wastewater treatment plant
(WWTP), to avoid double counting with municipal data

5. Remove all non-residential parcels with buildings that would not have septic loads, such as storage
sheds or hay barns; these are denoted as parcels with building footprint AND improved value
equaling 0

6. Remove non-residential parcels with no buildings (description = Rural, Agricultural, Misc Imps,
Unrestricted), as recommended by Humboldt County Planning Director John Ford, given
undeveloped parcels would not result in any domestic water demand

7. Remove residential parcels with improvement values of less than $5,000, as recommended by
Humboldt County Planning Director, John Ford, given unimproved parcels (<$5,0000) would not
result in any domestic water demand

The pumping rates per parcel were based upon the number of dwelling units assigned to each parcel, the
number of people per dwelling unit, and water demand per person. There were 1,498 parcels that had or
had the potential to have a domestic dwelling. The number of dwelling units for each parcel was assigned
based upon the zoning, zoning description and parcel improvements. Dwelling units per parcel ranged from
1 to 10. It was assumed that there were 2.4 persons per dwelling unit. This value was based upon the US
Census website for Humboldt County. The water use per person was assumed to be 100 gallons per day
per person. This value is conservative and is consistent with USGS Estimated Use of Water in the United
States in 2015 (USGS 2017). This resulted in 240 gallons per dwelling unit per day. The yearly domestic
water demand was calculated by multiplying the number of dwelling units per parcel by the water demand
per dwelling unit by the number of days in the year. The yearly domestic water demand per parcel ranged
from 0.27 to 2.69 acre-feet per year. The total domestic water demand is calculated by summing up the
yearly domestic water demand for all selected parcels. This resulted in 414-acre feet per year for the basin.

3.3 Commercial and Industrial Pumping

Within the ERVB’s water budget, commercial and industrial groundwater pumping is considered
groundwater outflow for parcels that are outside of municipal water supply systems. Commercial and
industrial users comprise public lands, schools, community buildings, motels, restaurants, heavy industry,
wood products, miscellaneous commercial, and light industrial. The pumping for these parcels is estimated
at 34 acre-feet annually for all years. Water use for the parcel is based upon land use zoning, parcel
improvements, and parcel size. The GIS analysis used to determine domestic groundwater pumping is also
applied to determine commercial and industrial pumping. As an exception, non-residential parcels are
retained in the analysis and residential parcels excluded. Parcels identified as agriculturally irrigated parcels
in the Humboldt County RCD irrigated acres databased are also excluded.

With commercial and industrial parcels identified, a pumping rate based on the equivalent number of
dwelling units is applied to each unique parcel. The equivalent dwelling unit values are determined based on
the building square footage. The County planning department provided water consumption per day per
square foot (sf) of building for various types of zoning, as summarized in Table 8. The total water use per
parcel ranges from 0.1 to 4.13 acre-feet per year. The data was provided as Excel files that were exported
from the County parcels database.
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Table 8. Commercial and industrial water use per square foot
Description Assumed Building Water Use (gallons per thousand
Category sq ft per day)
Comm - Motel, Rest, Serv Stn Lodging 189
Commercial Golf Course Other 48.9
Commercial Mini-Warehouse Warehouse and 9.3
Storage
Commercial Office Office 40
Commercial Retail, 2000 and above Mercantile 34.3
Commercial Retail, to 1999 square feet Mercantile 34.3
Commercial Warehouse Warehouse and 9.3
Storage
Commercial, Garage Warehouse and 9.3
Storage
Commercial, Misc Other 48.9
Common Area, Commercial Other 48.9
Full-Service Restaurant Fast Food or 68
Small Restaurant
Heavy Industrial, Wood Product Other 48.9
Industrial — Light Other 48.9
Misc Light Industrial Other 48.9
Public Land, Schools, Non-Taxable Other 48.9
Entities
Public Utilities Other 48.9

3.4  Agriculture Irrigation Pumping

Within the ERVB’s water budget, groundwater pumping for irrigation is considered groundwater outflow.
Irrigation pumping from groundwater is based upon mapped irrigation areas and the annual irrigation water
demand estimate using direct measurement data, as documented in the Agricultural Water Use TM
(Humboldt County 2021). Humboldt County determined the annual estimate using flow meter data from
several irrigated facilities (Humboldt County, November 2021). These demand rates vary by water year type
and are presented as a volume of water per land area. Irrigation pumping ranges from 10,694 to 14,848
acre-feet annually, higher during drier water year types (Table 9).
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Table 9. Total annual irrigation groundwater pumping in acre-feet

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2011-2020
Wet Below | Below | Critical Dry Above Wet Above | Below Dry Average
Normal | Normal Normal Normal | Normal

10,694 | 12,196 | 12,196 @ 14,848 | 13,522 | 11,754 | 10,694 | 11,754 | 12,196 | 13,522 12,338

3.5 Cannabis Pumping

Within the ERVB’s water budget, groundwater pumping for cannabis cultivation is considered a groundwater
outflow. Water demand for cannabis irrigation is assumed to come from groundwater wells, developed by
estimating the number of plants and irrigated areas based upon permitted cannabis cultivation sites within
the ERVB as provided by the Humboldt County Planning and Building Department. In 2020, the Basin
included approximately 50 sites with cannabis permits, primarily for outdoor or mixed-light cultivation. The
indoor growing season was assumed to be year-round and the outdoor irrigation period was assumed to
extend from June through October. Water demand per plant estimates is evaluated from several sources.
Demand rates range from one (1) to 15 gallons per plant per day. For this analysis, a value of six (6) gallons
per plant per day are used for outdoor plants (Bauer et al. 2015). Indoor cannabis has a much lower demand
of 0.5 gallons per plant per day (Mills 2012). The demand for unpermitted cannabis sites is estimated as an
additional 30% of the permitted demand. This is based upon California Department of Fish and Wildlife
(CDFW) estimates for other north coast basins (Bauer et al. 2015). Cannabis pumping is assumed to be 98
acre-feet annually for all years, independent of water year type and including the additional 30% from
unpermitted cannabis sites.

3.6 Municipal Wastewater Effluent Infiltration or
Land Application Discharge

Within the Basin’s water budget, municipal wastewater effluent infiltration or land application are considered
groundwater inflow and account for wastewater effluent from the City of Rio Dell, Loleta CSD, City of
Ferndale, Scotia CSD, City of Fortuna (which includes the Palmer CSD), and Bear River Band of the
Rohnerville Rancheria based on records provided by each municipality for 2010 through 2020. The volume
of wastewater effluent is based upon a percentage of water production (70%). This value is validated by
wastewater flow records from Fortuna during months with little or no precipitation, when stormwater inflow
an infiltration are not factors. Groundwater inflow from municipal wastewater averaged 895 acre-feet
annually for 2011 through 2020 (Table 10). Additional details for each municipality are as follows:

— Loleta CSD - annual wastewater effluent discharge based on a percentage of water production;
wastewater discharge to infiltration occurs in months when there is no discharge into the river, as
described in Section 2.3 of this TM

— Bear River Band of the Rohnerville Rancheria — annual wastewater effluent discharge based on a
percentage of water production; all Bear River wastewater goes to septic leach fields

—  City of Fortuna — municipal wastewater effluent infiltration summed from monthly records at Strongs
Creek near the City of Fortuna Waste Water Treatment Plant (WWTP) from 2010 through 2020;
Fortuna’s annual wastewater effluent land disposal volumes also summed from monthly records
available from 2010 through 2020

—  City of Rio Dell — annual wastewater effluent discharge based on a percentage of water production;
wastewater discharge to infiltration occurs in months when there is no discharge into the river, as
described in Section 2.3 of this TM

—  City of Ferndale — annual wastewater effluent discharge based on monthly WWTP records from
October 2012, when the new WWTP went into operation, through 2020; discharge to surface waters
(Salt River) occurs from October 1 through May 14, annually, but otherwise, wastewater disposal
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occurs via land discharge; average annual usage modeled in place of unavailable wastewater data (all
months in 2011 and some months in 2012) prior to contemporary record keeping available for the new
WWTP

Table 10. Total annual municipal wastewater effluent infiltration or land application discharge in acre-feet
2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2011-2020
Wet Below Below | Critical Dry Above Wet Above = Below Dry Average
Normal Normal Normal Normal A Normal
869 784 1,047 1,002 1,038 726 744 842 864 1,038 895

3.7 Non-Municipal Domestic and
Commercial/lndustrial Wastewater Effluent
Infiltration

Within the Basin’s water budget, non-municipal domestic, commercial, and industrial wastewater effluent
(septic) are considered groundwater inflow. Non-municipal domestic, commercial, and industrial pumping is
estimated for parcels outside of municipal water supply systems to be 426 acre-feet annually for 2011
through 2020. The amount of water pumped is based upon the number of dwelling units or industrial
processes for given parcels. Water use for a parcel is based upon land use zoning, parcel improvements,
and parcel size.

4. Consumptive Evapotranspiration

Within the ERVB’s water budget, evapotranspiration from open water, riparian, and urban landscape land
uses is considered surface water outflow, while evapotranspiration from irrigated crops and natural
vegetation land uses is considered groundwater outflow. Within evapotranspiration, consumptive
evapotranspiration results from irrigation via surface water and groundwater, waste water effluent returns,
and the urban landscape. Evapotranspiration from urban landscape is assumed to draw water from sources
of water that are accounted for in the municipal supply and not from rivers or open water. Evapotranspiration
attributed to both surface water and groundwater is estimated using the California Department of Water
Resources (DWR) Cal-SIMETAW model. In August 2019, DWR began operating a California Irrigation
Management Information System (CIMIS) station in Ferndale which collects data that can be processed to
generate site-specific estimates of evapotranspiration, which are likely to be more accurate than the Cal-
SIMETAW modeling estimates. However, the CIMIS data were not used for the water budget because the
water budget spans a period of ten years and the CIMIS data were available for only a small portion of this
period. For additional information regarding the determination of land uses used to estimate
evapotranspiration in the Cal-SIMETAW model, please see Section 2.5 of the Land Use Inventory for the Eel
River Valley Basin (GHD 2021) and Agriculture Water Use Technical Memorandum for the Eel River
Groundwater Basin (Humboldt County Department of Public Works, 2021).

4.1 Evapotranspiration from Urban Landscape

Evapotranspiration from urban landscape land uses is analyzed as surface water outflow in the ERVB’s
water budget, estimated using the DWRs Cal-SIMETAW model. The model produces monthly
evapotranspiration rates for various crop types, native (or natural) vegetation, riparian, and open water. The
land use areas are determined by combining the irrigated areas land use and remote image analysis. This
produces the areas of natural vegetation, riparian, impervious surfaces, and open water, which is then used
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with the Cal-SIMETAW evapotranspiration rates to calculate the monthly water demand. The monthly
demand is then summed for each water year to calculate the annual amount.

Evapotranspiration from surface water attributable to urban landscape ranges from a minimum of 37,837
acre-feet in 2012 (Below Normal water year) to a maximum of 42,318-acre feet in 2017 (Wet water year,
Table 11). Within the water budget, surface water outflows via evapotranspiration are substantially higher
(factor of ten) than the sum of surface water outflows from irrigation and municipal diversions combined.

Table 11 Total Annual Evapotranspiration from Urban Landscape in Acre-Feet
2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2011-
Wet Below Below | Critical Dry Above Wet Above Below Dry 2020
Normal | Normal Normal Normal | Normal Average

41,809 | 37,837 | 39,679 | 40,761 |H 41,095 41,621 @ 42,318 @ 41,621 | 40,553 | 41,406 40,870

4.2 Evapotranspiration from Irrigated Crops

Several sources for estimating evapotranspiration for irrigated crops include DWRs Cal-SIMETAW model,
DWRs California Irrigation Management Information System Ferndale Plains Station #259 (CIMIS # 259)
(https://cimis.water.ca.gov/WSNReportCriteria.aspx ), and DWRs average reference evapotranspiration for
Zone 1 Coastal Plains Heavy Fog Belt of 32.9”
(https://cimis.water.ca.gov/Content/pdf/CimisRefEvapZones.pdf). Evapotranspiration from irrigated crops is
analyzed as groundwater outflow in the ERVB'’s water budget. DWRs Cal-SIMETAW model produces
monthly evapotranspiration rates for various irrigated crop types, native (or natural) vegetation, riparian, and
open water, land use areas determined by combining the irrigated areas, land use and remote image
analysis, developed by the Humboldt County RCD and recently updated in the Land Use Technical
Memorandum (GHD, 2021). These areas are used with the Cal-SIMETAW evapotranspiration rates to
calculate the monthly crop evapotranspiration. The monthly demand due to evapotranspiration is summed
for each water year to calculate the annual amount.

Evapotranspiration for irrigated crops sums irrigation from groundwater. Based on DWRs Cal-SIMETAW
model results, evapotranspiration from groundwater averages 44,286 acre-feet and was variable over the
2011 through 2020 period, based on water year conditions. The value of the evapotranspiration of irrigated
crops does not include the amount of water applied from irrigation supply wells, presented in Section 3.4.
The total evapotranspiration of irrigated crops, which includes irrigation pumping (Table 9), wastewater
irrigated crops, and surface water irrigated crop is presented in Table 12. Within the water budget,
groundwater outflows via evapotranspiration are substantially higher than the sum of groundwater outflows
from other groundwater consumptive uses, including irrigation pumping.

Table 12. Annual evapotranspiration from irrigated crops in acre-feet
2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2011-2020
Wet Below Below | Critical Dry Above Wet Above | Below Dry Average
Normal Normal Normal Normal | Normal

46,287 39,787 | 42,349 | 43,752 | 44,290 | 45,940 | 46,289 | 45,940 @ 43,474 | 44,752 44,286

There is a significant difference between the reference evapotranspiration (ETo) used in the Cal-SIMETAW
model and the ETo observed at the Ferndale Plain CIMIS station. For the period 2000-2015, the average
annual ETo in the Cal-SIMETAW model was 46.52” (Min — 40.94”; Max — 50.81”). These values are much
greater than the ETo values observed at the Ferndale Plain CIMIS station #259 for 2020 and 2021 of
35.08” and 33.71” respectively.
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While the ETo from CIMIS #259 is significantly less than the reference evapotranspiration used in the Cal-
SIMETAW model, the ETo from CIMIS #259 is consistent with DWRs average reference evapotranspiration
for Zone 1 Coastal Plains Heavy Fog Belt of 32.9”
(https://cimis.water.ca.gov/Content/pdf/CimisRefEvapZones.pdf).

Since the evapotranspiration for each land use type (ETc) is calculated by multiplying the ETo by the
relevant crop coefficient (Kc), the ETo is the determining factor for evapotranspiration estimates. Because
the Cal-SIMETAW model uses an ETo that is significantly higher than that observed at the Ferndale Plain
CIMIS station #259, annual evapotranspiration is likely overestimated. Through collaboration with DWR
and as more CIMIS data are available, the accuracy of estimated evapotranspiration is expected to improve.
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Appendix

Municipal Water Use Data

Municipal Water Provider Raw Data
Municipal Water Provider Processed Data

Municipal Water Provider Summary
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Loleta Raw Data

Prouction in Gallons

Backwash In Gallons

July 2020 2,623,900 12,300
June 2,367,600 12,200
May 2,140,900 5,200
April 2,157,000 8,600
March 2,110,200 8,600
February 1,828,900 4,100
Jan 1,865,900 8,000
December 2019 1,872,900 4,100
November 1,795,000 8,000
October 1,823,300 4,000
September 2,144,300 10,300
August 2,341,900 5,100
July 2,362,400 10,300
June 2,048,000 5,100
May 1,851,000 10,200
April 1,966,700 9,500
March 2,003,300 9,400
February 1,754,700 4,700
January 1,939,900 9,500
December 2018 2,000,000 4,800
November 1,927,000 4,900
October 2,224,500 9,500
September 2,873,100 9,500
August 2,940,100 9,400
July 3,041,100 4,600
June 2,934,800 15,000
May 3,119,700 10,100
April 2,529,400 10,100
March 2,051,200 8,000
February 2,047,300 9,900
January 2,411,500 9,900
December 2017 2,349,000 9,800
November 2,383,300 9,900
October 2,465,300 9,900
September 2,420,600 9,800
August 2,578,400 9,800
July 2,389,500 10,400
June 2,177,200 5,500
May 2,108,600 11,200
April 1,978,800 5,800
March 2,225,900 5,900
February 1,665,700 6,000
January 1,930,000 3,700




Loleta Raw Data

Prouction in Gallons

Backwash In Gallons

December 2016 1,789,000 8,700
November 1,961,200 5,600
October 1,793,700 5,700
September 1,948,100 13,600

August 2,088,100 5,900
July 1,995,600 6,100
June 1,479,200 6,200

May 2,631,400 13,800




Loleta Summary by Year

Acre Feet /

Water Year 75.6 75.6 75.6 75.6 75.6 67.1 76.8 95.6 75.4 63.2
Acre Feet /

Creek WW Year 26.5 29.3 21.9 23.2 33.8 28.7 25.7 33.5 21.1 27.6
Acre Feet /

Land WW Year 26.4 23.6 31.0 29.7 15.1 18.3 28.0 33.4 31.7 28.0




Fortuna Raw Data

Note: Palmer Pumped = Palmer CSD wastewater conveyed to Fortuna

Palmer
Cal Year RKM Note Pumped
(AF)
2010 10 2011 32.91 Average 101 0
2010 11 2011 28.97 Average 89 0
2010 12 2011 29.21 Average 90 0
Original script value = 7 MGD. Data
different from other months; could
be incomplete or format not yet
standardized. Using average of
2011 1 2011 30 remaining January values. 93 0
Original script value = 6 MGD. Data
incomplete. Using average of
2011 2 2011 27 remaining February values. 82 2
Original script printed error. no data
in original file provided by City.
Using average of remaining March
2011 3 2011 30 values. 92 0
2011 4 2011 33 100 0
2011 5 2011 35 109 0
2011 6 2011 39 121 0
2011 7 2011 48 146 0
2011 8 2011 47 146 0
2011 9 2011 45 138 3
2011 10 2012 36 112 0
2011 11 2012 31 96 2
2011 12 2012 31 96 0
2012 1 2012 31 97 2
2012 2 2012 30 91 2
2012 3 2012 33 100 2
2012 4 2012 33 100 2
Original script value = 999 MGD.
From original file provided by City,
2012 5 2012 34 using 34.4 106 2
2012 6 2012 43 131 2
2012 7 2012 39 120 2
Original script value = 982 MGD.
From original file provided by City,
2012 8 2012 35 using 34.691 106 2
2012 9 2012 32 97 3
2012 10 2013 33 101 2
2012 11 2013 28 86 2
2012 12 2013 29 89 2
2013 1 2013 29 90 2




Fortuna Raw Data

Note: Palmer Pumped = Palmer CSD wastewater conveyed to Fortuna

Palmer
Cal Year RKM Note Pumped
(AF)
2013 2 2013 27 84 2
2013 3 2013 33 100 2
2013 4 2013 36 110 2
2013 5 2013 45 138 2
2013 6 2013 35 106 2
Original script value printed error.
Original file provided by City has
comments indicating meter reading
issues. Using average of remaining
2013 7 2013 46 July values. 141 3
2013 8 2013 38 116 3
2013 9 2013 42 128 2
2013 10 2014 35 106 2
2013 11 2014 31 96 2
2013 12 2014 33 102 2
2014 1 2014 33 100 2
2014 2 2014 29 88 1
2014 3 2014 32 100 1
2014 4 2014 33 101 2
2014 5 2014 37 114 2
2014 6 2014 48 147 3
2014 7 2014 47 145 2
2014 8 2014 42 128 2
2014 9 2014 36 109 2
2014 10 2015 32 97 2
2014 11 2015 27 84 1
2014 12 2015 27 83 2
2015 1 2015 31 95 1
2015 2 2015 25 77 1
2015 3 2015 27 84 1
2015 4 2015 27 83 2
2015 5 2015 32 97 2
2015 6 2015 36 109 2
2015 7 2015 40 123 2
2015 8 2015 38 117 3
2015 9 2015 33 101 2
2015 10 2016 32 99 2
2015 11 2016 28 86 2
2015 12 2016 29 89 2
2016 1 2016 32 99 2




Cal Year

Fortuna Raw Data

Note: Palmer Pumped = Palmer CSD wastewater conveyed to Fortuna

Palmer
RKM Note Pumped
(AF)

2016 2 2016 25 77 2
2016 3 2016 28 84 2
2016 4 2016 28 85 2
2016 5 2016 31 94 2
2016 6 2016 37 115 2
2016 7 2016 40 123 2
2016 8 2016 43 132 3
2016 9 2016 40 123 2
2016 10 2017 31 95 2
2016 11 2017 27 84 2
2016 12 2017 28 86 2
2017 1 2017 30 91 2
2017 2 2017 26 80 2
2017 3 2017 30 93 2
2017 4 2017 27 84 1
2017 5 2017 35 108 2
2017 6 2017 35 107 2
2017 7 2017 45 137 3
2017 8 2017 45 137 2
2017 9 2017 38 116 2
2017 10 2018 36 110 2
2017 11 2018 29 89 2
2017 12 2018 29 89 2
2018 1 2018 29 90 2
2018 2 2018 26 79 2
2018 3 2018 29 89 1
2018 4 2018 27 82 2
2018 5 2018 31 96 2
2018 6 2018 37 114 2
2018 7 2018 47 144 2
2018 8 2018 43 132 3
2018 9 2018 39 121 3
2018 10 2019 32 100 2
2018 11 2019 30 91 2
2018 12 2019 29 88 1
2019 1 2019 28 86 2
2019 2 2019 24 75 2
2019 3 2019 28 86 1
2019 4 2019 28 85 2
2019 5 2019 36 111 4
2019 6 2019 39 121 2




Fortuna Raw Data

Note: Palmer Pumped = Palmer CSD wastewater conveyed to Fortuna

Palmer
Cal Year RKM Note Pumped
(AF)

2019 7 2019 47 143 3
2019 8 2019 48 147 3
2019 9 2019 38 117 2
2019 10 2020 33 101 2
2019 11 2020 31 96 2
2019 12 2020 30 92 2
2020 1 2020 30 93 2
2020 2 2020 28 87 2
2020 3 2020 31 94 2
2020 4 2020 33 102 1
2020 5 2020 37 112 2
2020 6 2020 41 126 2
2020 7 2020 53 163 3
2020 8 2020 52 159 3
2020 9 2020 44 134 3




Fortuna Wastewater Effluent Disposal to Surface Waters and Groundwater

Water

Acre
Feet /
Year

1,310 1,251 1,289 1,335 1,151 1,206 1,218 1,234

1,249

1,361

Creek WW

Acre
Feet /
Year

458.96( 491.22( 381.52( 417.47( 28225 488.97| 485.24| 446.80

442.29

403.00

Land WW

Acre
Feet /
Year

459.67 398.99| 538.16[ 533.45[ 538.52( 371.61 383.52| 433.80

450.71

567.74




Rio Dell Raw Data

Year Surface Wells Surface Wells
2010 99.2 0.0 304.5 0.0
2011 99.1 0.0 304 .1 0.0

2012 102.5 0.0 314.4 0.0
2013 114.2 0.0 350.5 0.0

2014 95.8 0.0 294.1 0.0
2015 82.9 0.0 254.4 0.0
2016 89.1 0.0 273.4 0.0
2017 85.4 0.0 262.0 0.0
2018 86.9 5.9 266.8 18.1

2019 72.4 13.2 222.2 40.6
2020 87.7 2.0 269.3 6.2




Rio Dell Summary by Month

Percent of

Annual Surface . Discharge
Water | Groundwater Discharge .
Cal Year Water to Fields
: Pumped | Pumped (AF) to Eel (AF)
Used in (AF) (AF)
Month
10 2010 2011 8% 23.9 0.0 23.9 10.0 6.7
11 2010 2011 7% 20.9 0.0 20.9 14.6 0.0
12 2010 2011 7% 20.8 0.0 20.8 14.6 0.0
1 2011 2011 7% 21.7 0.0 21.7 15.2 0.0
2 2011 2011 6% 19.1 0.0 19.1 13.4 0.0
3 2011 2011 7% 21.4 0.0 21.4 15.0 0.0
4 2011 2011 8% 23.2 0.0 23.2 16.3 0.0
5 2011 2011 8% 25.2 0.0 25.2 7.7 10.0
6 2011 2011 9% 28.1 0.0 28.1 0.0 19.7
7 2011 2011 11% 34.0 0.0 34.0 0.0 23.8
8 2011 2011 11% 33.8 0.0 33.8 0.0 23.7
9 2011 2011 11% 32.1 0.0 32.1 0.0 22.5
10 2011 2012 9% 28.1 0.0 28.1 11.8 7.9
11 2011 2012 8% 241 0.0 241 16.9 0.0
12 2011 2012 8% 24.2 0.0 242 16.9 0.0
1 2012 2012 8% 24.3 0.0 24.3 17.0 0.0
2 2012 2012 7% 22.8 0.0 22.8 16.0 0.0
3 2012 2012 8% 25.2 0.0 25.2 17.6 0.0
4 2012 2012 8% 25.1 0.0 251 17.6 0.0
5 2012 2012 8% 26.6 0.0 26.6 8.1 10.5
6 2012 2012 10% 33.0 0.0 33.0 0.0 23.1
7 2012 2012 10% 30.0 0.0 30.0 0.0 21.0
8 2012 2012 9% 26.7 0.0 26.7 0.0 18.7
9 2012 2012 8% 24.4 0.0 24.4 0.0 171
10 2012 2013 8% 27.4 0.0 27.4 5.7 13.4
11 2012 2013 7% 23.4 0.0 23.4 11.2 5.1
12 2012 2013 7% 241 0.0 241 16.3 0.5
1 2013 2013 7% 24.5 0.0 24.5 17.2 0.0
2 2013 2013 7% 22.9 0.0 22.9 16.1 0.0
3 2013 2013 8% 27.1 0.0 271 19.0 0.0
4 2013 2013 9% 30.1 0.0 30.1 16.2 4.8
5 2013 2013 11% 37.5 0.0 37.5 0.0 26.3
6 2013 2013 8% 28.8 0.0 28.8 0.0 20.2
7 2013 2013 11% 38.2 0.0 38.2 0.0 26.8
8 2013 2013 9% 31.6 0.0 31.6 0.0 221
9 2013 2013 10% 34.8 0.0 34.8 0.0 24.3
10 2013 2014 8% 23.4 0.0 23.4 3.1 13.2
11 2013 2014 7% 21.2 0.0 21.2 14.8 0.0
12 2013 2014 8% 224 0.0 22.4 15.7 0.0
1 2014 2014 7% 22.0 0.0 22.0 15.4 0.0
2 2014 2014 7% 19.4 0.0 19.4 13.6 0.0




Rio Dell Summary by Month

Percent of

Annual Surface . Discharge
Water | Groundwater Discharge .
Cal Year Water to Fields
: Pumped | Pumped (AF) to Eel (AF)
Used in (AF) (AF)
Month
3 2014 2014 7% 21.9 0.0 21.9 15.3 0.0
4 2014 2014 8% 22.2 0.0 22.2 12.5 3.0
5 2014 2014 9% 25.2 0.0 25.2 0.0 17.6
6 2014 2014 11% 32.3 0.0 32.3 0.0 22.6
7 2014 2014 11% 31.9 0.0 31.9 0.0 22.3
8 2014 2014 10% 28.2 0.0 28.2 0.0 19.7
9 2014 2014 8% 241 0.0 241 0.0 16.9
10 2014 2015 8% 21.5 0.0 21.5 0.0 15.1
11 2014 2015 7% 18.5 0.0 18.5 4.8 8.1
12 2014 2015 7% 18.3 0.0 18.3 12.0 0.8
1 2015 2015 8% 21.0 0.0 21.0 0.0 14.7
2 2015 2015 7% 171 0.0 171 11.7 0.3
3 2015 2015 7% 18.6 0.0 18.6 13.0 0.0
4 2015 2015 7% 18.3 0.0 18.3 12.8 0.0
5 2015 2015 8% 21.5 0.0 21.5 6.9 8.2
6 2015 2015 10% 24.2 0.0 24.2 0.0 16.9
7 2015 2015 11% 27.1 0.0 271 0.0 19.0
8 2015 2015 10% 25.8 0.0 25.8 0.0 18.0
9 2015 2015 9% 224 0.0 22.4 0.0 15.7
10 2015 2016 8% 224 0.0 22.4 13.4 2.3
11 2015 2016 7% 19.6 0.0 19.6 13.7 0.0
12 2015 2016 7% 20.1 0.0 20.1 141 0.0
1 2016 2016 8% 22.4 0.0 22.4 15.7 0.0
2 2016 2016 6% 17.5 0.0 17.5 12.2 0.0
3 2016 2016 7% 19.1 0.0 19.1 9.8 3.6
4 2016 2016 7% 19.2 0.0 19.2 6.7 6.7
5 2016 2016 8% 21.3 0.0 21.3 3.5 11.4
6 2016 2016 10% 26.0 0.0 26.0 0.0 18.2
7 2016 2016 10% 28.0 0.0 28.0 0.0 19.6
8 2016 2016 11% 29.9 0.0 29.9 9.9 11.0
9 2016 2016 10% 27.9 0.0 27.9 9.8 9.8
10 2016 2017 8% 20.4 0.0 20.4 12.2 2.1
11 2016 2017 7% 18.0 0.0 18.0 12.6 0.0
12 2016 2017 7% 18.6 0.0 18.6 13.0 0.0
1 2017 2017 7% 19.5 0.0 19.5 13.6 0.0
2 2017 2017 7% 17.3 0.0 17.3 121 0.0
3 2017 2017 8% 20.1 0.0 201 10.2 3.8
4 2017 2017 7% 18.0 0.0 18.0 6.3 6.3
5 2017 2017 9% 23.3 0.0 23.3 3.8 12.5
6 2017 2017 9% 22.9 0.0 22.9 0.0 16.0
7 2017 2017 11% 29.5 0.0 29.5 0.0 20.6




Rio Dell Summary by Month

Percent of

Annual Surface . Discharge
Water | Groundwater Discharge .
Cal Year Water to Fields
: Pumped | Pumped (AF) to Eel (AF)
Used in (AF) (AF)
Month
8 2017 2017 11% 29.5 0.0 29.5 9.8 10.9
9 2017 2017 10% 25.0 0.0 25.0 8.7 8.7
10 2017 2018 9% 23.7 1.6 25.3 10.6 7.1
11 2017 2018 7% 19.3 1.3 20.6 14.5 0.0
12 2017 2018 7% 19.2 1.3 20.5 14.4 0.0
1 2018 2018 7% 19.4 1.3 20.7 14.5 0.0
2 2018 2018 6% 17.2 1.2 18.3 12.8 0.0
3 2018 2018 7% 19.2 1.3 20.5 14.3 0.0
4 2018 2018 7% 17.8 1.2 19.0 13.3 0.0
5 2018 2018 8% 20.8 1.4 22.2 6.7 8.8
6 2018 2018 9% 24.6 1.7 26.3 0.0 18.4
7 2018 2018 12% 31.1 2.1 33.2 0.0 23.2
8 2018 2018 11% 28.5 1.9 30.4 0.0 21.3
9 2018 2018 10% 26.1 1.8 27.8 0.0 19.5
10 2018 2019 8% 17.7 3.2 21.0 8.8 5.9
11 2018 2019 7% 16.2 3.0 19.1 13.4 0.0
12 2018 2019 7% 15.7 2.9 18.5 13.0 0.0
1 2019 2019 7% 15.3 2.8 18.0 12.6 0.0
2 2019 2019 6% 13.3 2.4 15.8 11.0 0.0
3 2019 2019 7% 15.3 2.8 18.0 12.6 0.0
4 2019 2019 7% 15.2 2.8 18.0 12.6 0.0
5 2019 2019 9% 19.7 3.6 23.3 7.1 9.2
6 2019 2019 10% 21.4 3.9 254 0.0 17.8
7 2019 2019 11% 25.5 4.6 30.1 0.0 21.1
8 2019 2019 12% 26.1 4.8 30.8 0.0 21.6
9 2019 2019 9% 20.9 3.8 24.7 0.0 17.3
10 2019 2020 7% 20.0 0.5 20.4 2.7 11.6
11 2019 2020 7% 18.9 0.4 19.3 13.5 0.0
12 2019 2020 7% 18.2 0.4 18.6 13.0 0.0
1 2020 2020 7% 18.5 0.4 18.9 13.2 0.0
2 2020 2020 6% 17.3 0.4 17.7 12.4 0.0
3 2020 2020 7% 18.7 0.4 19.1 13.4 0.0
4 2020 2020 8% 20.3 0.5 20.7 11.7 2.8
5 2020 2020 8% 22.2 0.5 22.7 0.0 15.9
6 2020 2020 9% 249 0.6 25.5 0.0 17.8
7 2020 2020 12% 32.3 0.7 33.0 0.0 23.1
8 2020 2020 12% 31.5 0.7 32.2 0.0 22.6
9 2020 2020 10% 26.6 0.6 27.2 0.0 19.0




Rio Dell Summary by Year

Surface Acre Ft/ Year 304 314 350 294 254 273 262 267 222 269
Groundwater | Acre Ft/ Year 0 0 0 0 0 0 0 18 41 6
Eel Discharge | Acre Ft/ Year | 106.6 121.8 101.7 90.4 61.3 108.7 102.4 101.1 91.1 80.0

Field Discharge| Acre Ft/Year | 106.3 98.3 143.6 115.4 116.8 82.6 81.0 98.3 92.8 112.9




Ferndale Raw Data

Low High
Springs Spri%gs Van Nesls
(0a) | (ga) | Vo'
10 2010 2011 12,944,100 1,317,100 0
11 2010 2011 2,386,600 | 1,283,900 0
12 2010 2011 2,362,700 1,368,800 0
1 2011 2011 2,352,300 1,363,600 0
2 2011 2011 2,105,900 1,227,400 0
3 2011 2011 2,123,200 1,387,400 0
4 2011 2011 2,059,400 1,346,300 0
5 2011 2011 2,587,900 1,427,300 0
6 2011 2011 2,589,300 1,338,300 0
7 2011 2011 | 2,946,600 | 1,358,500 | 1,240,000
8 2011 2011 12,922,000 1,349,800 1,696,000
9 2011 2011 |2,814,900] 1,298,000 | 858,000
10 2011 2012 2,918,500 1,330,800 0
11 2011 2012 2,523,600 1,266,200 0
12 2011 2012 2,559,600 1,319,100 0
1 2012 2012 |2,765,400| 1,347,900 0
2 2012 2012 2,567,900 1,267,400 0
3 2012 2012 2,797,300 1,321,000 0
4 2012 2012 2,888,700 1,326,200| 276,000
5 2012 2012 2,928,900 1,351,700 1,317,000
6 2012 2012 2,737,000 1,310,000 1,026,000
7 2012 2012 |2,799,900| 1,329,000 | 903,000
8 2012 2012 2,737,400 1,299,800 2,543,100
9 2012 2012 ]2,630,000] 1,236,000 1,844,200
10 2012 2013 |2,743,400|1,277,700| 956,400
11 2012 2013 |2,807,800] 1,252,400| 455,000
12 2012 2013 2,893,900 1,337,700 | 238,400
1 2013 2013 |2,985,100] 1,326,200 | 264,200
2 2013 2013 |2,617,800] 1,202,400 0
3 2013 2013 2,670,800 1,341,000 0
4 2013 2013 |2,765,400] 1,285,100 0
5 2013 2013 |2,762,600]| 1,274,000 1,227,200
6 2013 2013 2,613,000/ 1,208,100 1,713,700
7 2013 2013 |2,735,900| 1,232,000 | 2,823,000
8 2013 2013 2,922,900 1,172,300 3,013,100
9 2013 2013 2,854,100 1,141,200 1,254,500
10 2013 2014 2,948,800 1,215,900 0
11 2013 2014 |2,846,600( 1,180,100 0
12 2013 2014 12,931,900 1,213,400| 479,800
1 2014 2014 |2,914,700| 1,198,600 | 465,200
2 2014 2014 |2,661,000] 1,064,300 0
3 2014 2014 | 3,020,900 1,180,200 0
4 2014 2014 2,893,000 1,124,900| 329,400




Ferndale Raw Data

Low High

Springs Spri%gs Van”Nesls

ga) | (ga) | Ve
5 2014 2014 |2,853,300( 1,140,000 1,851,400
6 2014 2014 |2,744,900( 1,087,700 2,090,000
7 2014 2014 |(2,811,800( 1,103,700 2,829,100
8 2014 2014 |2,784,100( 1,087,300 2,581,200
9 2014 2014 |2,681,200( 1,037,900 1,165,200
10 2014 2015 |2,837,800( 1,083,600 924,100
11 2014 2015 |2,801,200( 1,044,600( 483,400
12 2014 2015 |[2,936,900( 1,108,100 712,400
1 2015 2015 |3,048,000( 1,104,600( 469,400
2 2015 2015 |2,645,800( 1,010,400( 260,000
3 2015 2015 |2,967,400( 1,086,300( 455,800
4 2015 2015 |2,877,500( 1,100,600( 634,900
5 2015 2015 |2,727,900( 1,094,100 1,410,500
6 2015 2015 |2,695,200( 1,024,500 1,618,100
7 2015 2015 |2,731,600( 1,026,600 2,501,800
8 2015 2015 |2,662,800( 1,009,100 3,113,300
9 2015 2015 |2,581,100( 964,800 | 1,538,600
10 2015 2016 |2,654,600( 970,300 | 1,036,500
11 2015 2016 |2,594,600( 944,700 | 682,800
12 2015 2016 |2,768,700( 973,300 | 1,327,100
1 2016 2016 | 3,059,600( 1,035,500| 70,500
2 2016 2016 |2,924,700( 958,800 0
3 2016 2016 | 3,138,900 1,025,900 0
4 2016 2016 | 3,032,300 962,200 0
5 2016 2016 |2,994,000( 975,100 | 1,183,900
6 2016 2016 |2,812,000( 897,000 |2,240,400
7 2016 2016 |2,837,500( 908,900 | 3,171,700
8 2016 2016 |2,825,300( 997,200 |2,634,500
9 2016 2016 |2,707,800( 926,300 |2,132,900
10 2016 2017 2,885,100 968,000 | 299,600
11 2016 2017 2,907,100 945,000 | 425,400
12 2016 2017 | 3,030,100( 1,019,200 0
1 2017 2017 | 3,099,600( 1,070,400 0
2 2017 2017 |2,228,100( 1,201,200 0
3 2017 2017 |2,874,300( 1,321,000 0
4 2017 2017 |2,632,600( 1,266,400 0
5 2017 2017 | 3,123,000( 1,277,800 0
6 2017 2017 | 3,080,600 1,224,800 687,000
7 2017 2017 |3,126,200( 1,247,500 1,719,900
8 2017 2017 |3,064,400( 1,249,400 2,876,400
9 2017 2017 |2,940,300( 1,198,500 2,664,000
10 2017 2018 |3,025,100( 1,252,000 986,100
11 2017 2018 |2,953,000( 1,220,000 0




Ferndale Raw Data

Low

Springs
(gal)

High
Springs
(gal)

Van Ness
Well (gal)

12 2017 2018 |2,841,100] 1,261,900 0

1 2018 2018 2,611,700 1,288,000 0

2 2018 2018 2,398,900 1,137,700 0

3 2018 2018 |2,601,000] 1,300,100 0

4 2018 2018 12,412,100] 1,262,600 0

5 2018 2018 |2,752,800] 1,276,900 0

6 2018 2018 |2,648,000] 1,225,900 1,138,000
7 2018 2018 2,614,400 1,299,800 2,434,900
8 2018 2018 2,523,100 1,279,600 2,778,200
9 2018 2018 |2,151,600] 1,230,500 1,873,600
10 2018 2019 2,433,200 1,269,500| 955,300
11 2018 2019 2,479,600 1,233,000 476,900
12 2018 2019 |2,696,500| 1,268,800| 736,100
1 2019 2019 |2,744,800] 1,277,200 0

2 2019 2019 2,413,400 1,194,800 0

3 2019 2019 |2,689,500| 1,348,000 0

4 2019 2019 |2,695,700| 1,244,200 0

5 2019 2019 [2,801,300( 1,337,800 | 499,200
6 2019 2019 (2,600,900 (1,303,700 | 1,417,600
7 2019 2019 |2,623,400] 1,337,100 2,029,400
8 2019 2019 (2,581,600 (1,322,800 | 3,223,100
9 2019 2019 |2,477,000] 1,261,600 1,625,500
10 2019 2020 2,355,500 (1,277,200 | 1,259,400
11 2019 2020 |[2,425,700(1,231,300| 898,100
12 2019 2020 ]2,603,700]1,278,700| 971,200
1 2020 2020 (2,595,100 1,278,800 | 1,147,600
2 2020 2020 |2,456,300] 1,194,000 1,133,100
3 2020 2020 2,509,400 ( 1,259,300 | 1,536,700
4 2020 2020 ]2,532,500] 1,201,800 1,763,900
5 2020 2020 |2,568,000 (1,238,800 | 2,302,900
6 2020 2020 |2,441,900]1,192,600| 883,900
7 2020 2020 |2,503,200] 1,218,900 2,187,900
8 2020 2020 2,482,100 1,202,600 | 2,009,700
9 2020 2020 2,388,500 (1,156,200 | 1,586,200




Ferndale Wastewater Effluent Disposal to Surface Waters and
Groundwater

Discharge | Discharge to
to Salt (AF)| Land (AF)

10 2010 2011 13.07803 5.48 3.68
11 2010 2011 11.26512 7.89 0.00
12 2010 2011 11.45233 8.02 0.00
1 2011 2011 11.40446 7.98 0.00
2 2011 2011 10.23022 7.16 0.00
3 2011 2011 10.77437 7.54 0.00
4 2011 2011 10.45242 7.32 0.00
5 2011 2011 12.32304 3.75 4.88
6 2011 2011 12.05418 0.00 8.44
7 2011 2011 17.01845 0.00 11.91
8 2011 2011 18.31575 0.00 12.82
9 2011 2011 15.25617 0.00 10.68
10 2011 2012 | 13.04151 5.46 3.67
11 2011 2012 | 11.63126 8.14 0.00
12 2011 2012 11.9041 8.33 0.00
1 2012 2012 | 12.62411 8.84 0.00
2 2012 2012 | 11.77091 8.24 0.00
3 2012 2012 | 12.63946 8.85 0.00
4 2012 2012 | 13.78301 9.65 0.00
5 2012 2012 | 17.17957 5.22 6.80
6 2012 2012 | 15.56953 0.00 10.90
7 2012 2012 | 15.44339 0.00 10.81
8 2012 2012 | 20.19558 0.00 14.14
9 2012 2012 | 17.52515 0.00 12.27
10 2012 2013 | 15.27643 3.20 7.49
11 2012 2013 | 13.85758 6.65 3.05
12 2012 2013 | 13.71886 9.31 0.30
1 2013 2013 | 14.04265 9.83 0.00
2 2013 2013 | 11.72456 8.21 0.00
3 2013 2013 12.3126 8.62 0.00
4 2013 2013 | 12.43138 6.71 1.99
5 2013 2013 | 16.15511 0.00 11.31
6 2013 2013 | 16.98683 0.00 11.89
7 2013 2013 | 20.84193 0.00 14.59
8 2013 2013 | 21.81606 0.00 15.27
9 2013 2013 | 16.11214 0.00 11.28
10 2013 2014 | 12.78187 1.72 7.23
11 2013 2014 | 12.35833 8.65 0.00
12 2013 2014 | 14.19488 9.94 0.00
1 2014 2014 | 14.05186 9.84 0.00
2 2014 2014 11.4333 8.00 0.00




Ferndale Wastewater Effluent Disposal to Surface Waters and
Groundwater

Discharge | Discharge to
to Salt (AF)| Land (AF)

3 2014 2014 | 12.89358 9.03 0.00
4 2014 2014 | 13.34228 7.51 1.83
5 2014 2014 | 17.93795 0.00 12.56
6 2014 2014 | 18.17703 0.00 12.72
7 2014 2014 | 20.69983 0.00 14.49
8 2014 2014 ] 19.80365 0.00 13.86
9 2014 2014 | 14.99039 0.00 10.49
10 2014 2015 | 14.87131 0.00 10.41
11 2014 2015 | 13.28673 3.46 5.84
12 2014 2015 | 14.60092 9.59 0.63
1 2015 2015 | 14.18536 0.00 9.93
2 2015 2015 12.0192 8.23 0.18
3 2015 2015 | 13.84009 9.69 0.00
4 2015 2015 | 14.15774 9.91 0.00
5 2015 2015 | 16.05905 5.15 6.09
6 2015 2015 | 16.38222 0.00 11.47
7 2015 2015 | 19.21254 0.00 13.45
8 2015 2015 | 20.82443 0.00 14.58
9 2015 2015 | 15.60482 0.00 10.92
10 2015 2016 | 14.30629 8.56 1.46
11 2015 2016 | 12.95803 9.07 0.00
12 2015 2016 | 15.55756 10.89 0.00
1 2016 2016 | 12.78463 8.95 0.00
2 2016 2016 | 11.91884 8.34 0.00
3 2016 2016 | 12.78217 6.52 2.42
4 2016 2016 | 12.25951 4.29 4.29
5 2016 2016 | 15.81505 2.59 8.48
6 2016 2016 | 18.25928 0.00 12.78
7 2016 2016 | 21.23232 0.00 14.86
8 2016 2016 | 19.81716 6.55 7.32
9 2016 2016 | 17.69948 6.19 6.19
10 2016 2017 | 12.74504 7.62 1.30
11 2016 2017 | 13.12806 9.19 0.00
12 2016 2017 | 12.42769 8.70 0.00
1 2017 2017 | 12.79813 8.96 0.00
2 2017 2017 | 10.52485 7.37 0.00
3 2017 2017 | 12.87578 6.57 2.44
4 2017 2017 | 11.96641 4.19 4.19
5 2017 2017 | 13.50648 2.22 7.24
6 2017 2017 | 15.32216 0.00 10.73
7 2017 2017 | 18.70185 0.00 13.09




Ferndale Wastewater Effluent Disposal to Surface Waters and
Groundwater

Discharge | Discharge to
to Salt (AF)| Land (AF)

8 2017 2017 | 22.06742 7.29 8.16
9 2017 2017 | 20.87845 7.31 7.31

10 2017 2018 [ 16.15327 6.77 4.54
11 2017 2018 | 12.80734 8.97 0.00
12 2017 2018 12.5925 8.81 0.00
1 2018 2018 | 11.96856 8.38 0.00
2 2018 2018 | 10.85417 7.60 0.00
3 2018 2018 | 11.97285 8.38 0.00
4 2018 2018 | 11.27801 7.89 0.00
5 2018 2018 | 12.36754 3.76 4.90
6 2018 2018 15.382 0.00 10.77
7 2018 2018 19.486 0.00 13.64
8 2018 2018 | 20.19742 0.00 14.14
9 2018 2018 | 16.13025 0.00 11.29
10 2018 2019 | 14.29585 5.99 4.02
11 2018 2019 | 12.85798 9.00 0.00
12 2018 2019 | 14.42905 10.10 0.00
1 2019 2019 | 12.34391 8.64 0.00
2 2019 2019 | 11.07391 7.75 0.00
3 2019 2019 | 12.39148 8.67 0.00
4 2019 2019 | 12.09193 8.46 0.00
5 2019 2019 | 14.23539 4.33 5.64
6 2019 2019 | 16.33434 0.00 11.43
7 2019 2019 | 18.38358 0.00 12.87
8 2019 2019 | 21.87498 0.00 15.31
9 2019 2019 | 16.46294 0.00 11.52
10 2019 2020 | 15.01433 2.02 8.49

11 2019 2020 | 13.98004 9.79 0.00

12 2019 2020 | 14.89617 10.43 0.00

1 2020 2020 | 15.41147 10.79 0.00

2 2020 2020 | 14.68072 10.28 0.00

3 2020 2020 | 16.28278 11.40 0.00
4 2020 2020 | 16.87451 9.50 2.31

5 2020 2020 | 18.75126 0.00 13.13
6 2020 2020 | 13.86741 0.00 9.71

7 2020 2020 | 18.13836 0.00 12.70
8 2020 2020 | 17.47666 0.00 12.23
9 2020 2020 | 15.74723 0.00 11.02




Ferndale Summary by Year

Acre Ft/

Water Year 160.2 153.6 173.3 185.3 182.7 185.0 185.4 176.9 171.2 176.8
Acre Ft/

To Salt Year 55.1 62.7 52.5 54.7 46.0 72.0 69.4 60.6 62.9 64.2
Acre Ft/

To Land | Year 52.4 58.6 77.2 73.2 83.5 57.8 54 .4 59.3 60.8 69.6




Scotia Summary by Month

Percent
of Annual Discharge Discharge
Cal Year Water to Eel (AF) to Log

Used in Pond (AF)

Month
10 2010 2011 8% 42.68 17.9 12.0
11 2010 2011 7% 37.20 26.0 0.0
12 2010 2011 7% 37.08 26.0 0.0
1 2011 2011 7% 38.65 271 0.0
2 2011 2011 6% 34.04 23.8 0.0
3 2011 2011 7% 38.21 26.7 0.0
4 2011 2011 8% 41.44 29.0 0.0
5 2011 2011 8% 45.01 13.7 17.8
6 2011 2011 9% 50.13 0.0 35.1
7 2011 2011 11% 60.65 0.0 42.5
8 2011 2011 11% 60.33 0.0 42.2
9 2011 2011 11% 57.23 0.0 40.1
10 2011 2012 9% 48.48 20.3 13.6
11 2011 2012 8% 41.60 29.1 0.0
12 2011 2012 8% 41.68 29.2 0.0
1 2012 2012 8% 41.88 29.3 0.0
2 2012 2012 7% 39.34 27.5 0.0
3 2012 2012 8% 43.50 30.5 0.0
4 2012 2012 8% 43.27 30.3 0.0
5 2012 2012 8% 45.84 13.9 18.2
6 2012 2012 10% 56.86 0.0 39.8
7 2012 2012 10% 51.84 0.0 36.3
8 2012 2012 9% 46.16 0.0 32.3
9 2012 2012 8% 42.18 0.0 29.5
10 2012 2013 8% 42.40 8.9 20.8
11 2012 2013 7% 36.20 17.4 8.0
12 2012 2013 7% 37.30 25.3 0.8
1 2013 2013 7% 37.94 26.6 0.0
2 2013 2013 7% 35.52 24.9 0.0
3 2013 2013 8% 42.01 29.4 0.0
4 2013 2013 9% 46.52 251 7.5
5 2013 2013 11% 58.12 0.0 40.7
6 2013 2013 8% 44.65 0.0 31.3
7 2013 2013 11% 59.17 0.0 41.4
8 2013 2013 9% 48.98 0.0 34.3
9 2013 2013 10% 53.84 0.0 37.7
10 2013 2014 8% 43.14 5.8 24 .4
11 2013 2014 7% 39.04 27.3 0.0
12 2013 2014 8% 41.33 28.9 0.0
1 2014 2014 7% 40.55 28.4 0.0
2 2014 2014 7% 35.74 25.0 0.0
3 2014 2014 7% 40.45 28.3 0.0




Scotia Summary by Month

Percent
of Annual Discharge Discharge
Cal Year Water to Eel (AF) to Log

Used in Pond (AF)

Month
4 2014 2014 8% 41.01 23.1 5.6
5 2014 2014 9% 46.50 0.0 32.6
6 2014 2014 11% 59.64 0.0 41.7
7 2014 2014 11% 58.79 0.0 41.2
8 2014 2014 10% 52.03 0.0 36.4
9 2014 2014 8% 44.42 0.0 31.1
10 2014 2015 8% 45.96 0.0 32.2
11 2014 2015 7% 39.42 10.3 17.3
12 2014 2015 7% 39.04 25.6 1.7
1 2015 2015 8% 44.87 0.0 31.4
2 2015 2015 7% 36.49 25.0 0.6
3 2015 2015 7% 39.59 27.7 0.0
4 2015 2015 7% 39.06 27.3 0.0
5 2015 2015 8% 45.96 14.7 17.4
6 2015 2015 10% 51.55 0.0 36.1
7 2015 2015 11% 57.84 0.0 40.5
8 2015 2015 10% 54.99 0.0 38.5
9 2015 2015 9% 47.85 0.0 33.5
10 2015 2016 8% 44.36 26.5 4.5
11 2015 2016 7% 38.87 27.2 0.0
12 2015 2016 7% 39.98 28.0 0.0
1 2016 2016 8% 44.48 31.1 0.0
2 2016 2016 6% 34.70 24.3 0.0
3 2016 2016 7% 38.01 19.4 7.2
4 2016 2016 7% 38.16 13.4 13.4
5 2016 2016 8% 42.33 6.9 22.7
6 2016 2016 10% 51.59 0.0 36.1
7 2016 2016 10% 55.52 0.0 38.9
8 2016 2016 11% 59.31 19.6 21.9
9 2016 2016 10% 55.34 19.4 19.4
10 2016 2017 8% 42.28 25.3 4.3
11 2016 2017 7% 37.20 26.0 0.0
12 2016 2017 7% 38.45 26.9 0.0
1 2017 2017 7% 40.36 28.3 0.0
2 2017 2017 7% 35.83 251 0.0
3 2017 2017 8% 41.59 21.2 7.9
4 2017 2017 7% 37.34 13.1 13.1
5 2017 2017 9% 48.29 7.9 25.9
6 2017 2017 9% 47.45 0.0 33.2
7 2017 2017 11% 61.02 0.0 42.7
8 2017 2017 11% 61.13 20.2 22.6
9 2017 2017 10% 51.69 18.1 18.1




Scotia Summary by Month

Percent
of Annual Discharge Discharge
Cal Year Water to Eel (AF) to Log

Used in Pond (AF)

Month
10 2017 2018 9% 48.24 20.2 13.6
11 2017 2018 7% 39.33 27.5 0.0
12 2017 2018 7% 39.08 27.4 0.0
1 2018 2018 7% 39.40 27.6 0.0
2 2018 2018 6% 34.91 24 .4 0.0
3 2018 2018 7% 39.00 27.3 0.0
4 2018 2018 7% 36.21 25.3 0.0
5 2018 2018 8% 42.27 12.9 16.7
6 2018 2018 9% 50.03 0.0 35.0
7 2018 2018 12% 63.20 0.0 44.2
8 2018 2018 11% 57.94 0.0 40.6
9 2018 2018 10% 53.01 0.0 37.1
10 2018 2019 8% 43.33 18.1 12.2
11 2018 2019 7% 39.51 27.7 0.0
12 2018 2019 7% 38.25 26.8 0.0
1 2019 2019 7% 37.25 26.1 0.0
2 2019 2019 6% 32.57 22.8 0.0
3 2019 2019 7% 37.25 26.1 0.0
4 2019 2019 7% 37.14 26.0 0.0
5 2019 2019 9% 48.15 14.6 19.1
6 2019 2019 10% 52.37 0.0 36.7
7 2019 2019 11% 62.17 0.0 43.5
8 2019 2019 12% 63.65 0.0 44.6
9 2019 2019 9% 51.00 0.0 35.7
10 2019 2020 7% 40.23 5.4 22.8
11 2019 2020 7% 38.09 26.7 0.0
12 2019 2020 7% 36.69 25.7 0.0
1 2020 2020 7% 37.23 26.1 0.0
2 2020 2020 6% 34.81 24 .4 0.0
3 2020 2020 7% 37.67 26.4 0.0
4 2020 2020 8% 40.85 23.0 5.6
5 2020 2020 8% 44.76 0.0 31.3
6 2020 2020 9% 50.21 0.0 35.1
7 2020 2020 12% 65.09 0.0 45.6
8 2020 2020 12% 63.48 0.0 44.4
9 2020 2020 10% 53.53 0.0 37.5




Scotia Summary by Year

Acre Ft/

Eel Year 190.2 210.1 157.5 166.9 130.7 215.8 212.1 192.6 188.2 157.5
Acre Ft/

Log Ponds Year 189.7 169.7 222.3 213.0 249.2 164.0 167.8 187.2 191.7 222.3




Bear River Raw Data

Cal Year | Water Year

1 2014 2014 1,429,335 4.4
2 2014 2014 1,334,935 4.1
3 2014 2014 1,426,000 4.4
4 2014 2014 1,475,214 4.5
5 2014 2014 1,643,461 5.0
6 2014 2014 1,751,782 5.4
7 2014 2014 1,777,157 5.5
8 2014 2014 1,681,744 5.2
9 2014 2014 1,409,166 4.3
10 2014 2015 1,348,850 4.1
11 2014 2015 1,125,100 3.5
12 2014 2015 1,066,160 3.3
1 2015 2015 1,136,990 3.5
2 2015 2015 1,034,960 3.2
3 2015 2015 1,394,470 4.3
4 2015 2015 1,217,200 3.7
5 2015 2015 2,056,460 6.3
6 2015 2015 1,296,230 4.0
7 2015 2015 1,680,220 5.2
8 2015 2015 1,590,370 4.9
9 2015 2015 1,488,550 4.6
10 2015 2016 1,467,890 4.5
11 2015 2016 1,327,590 4.1
12 2015 2016 1,390,080 4.3
1 2016 2016 1,400,930 4.3
2 2016 2016 1,120,510 3.4
3 2016 2016 1,196,310 3.7
4 2016 2016 1,215,140 3.7
5 2016 2016 1,065,880 3.3
6 2016 2016 1,274,870 3.9
7 2016 2016 1,147,960 3.5
8 2016 2016 1,272,930 3.9
9 2016 2016 1,048,420 3.2
10 2016 2017 1,273,420 3.9
11 2016 2017 1,116,820 3.4
12 2016 2017 1,183,540 3.6
1 2017 2017 995,910 3.1
2 2017 2017 850,900 2.6
3 2017 2017 901,350 2.8
4 2017 2017 967,110 3.0
5 2017 2017 995,010 3.1
6 2017 2017 1,133,650 3.5




Bear River Raw Data

Cal Year | Water Year

7 2017 2017 1,401,840 4.3
8 2017 2017 1,365,080 4.2
9 2017 2017 1,328,370 4.1
10 2017 2018 988,280 3.0
11 2017 2018 886,610 2.7
12 2017 2018 811,280 2.5
1 2018 2018 1,263,691 3.9
2 2018 2018 1,263,691 3.9
3 2018 2018 1,263,691 3.9
4 2018 2018 1,263,691 3.9
5 2018 2018 1,263,691 3.9
6 2018 2018 1,263,691 3.9
7 2018 2018 1,263,691 3.9
8 2018 2018 1,263,691 3.9
9 2018 2018 1,263,691 3.9
10 2018 2019 1,263,691 3.9
11 2018 2019 1,263,691 3.9
12 2018 2019 1,263,691 3.9
1 2019 2019 1,298,960 4.0
2 2019 2019 1,190,020 3.7
3 2019 2019 1,079,600 3.3
4 2019 2019 1,075,730 3.3
5 2019 2019 1,287,570 4.0
6 2019 2019 1,704,410 5.2
7 2019 2019 1,762,840 5.4
8 2019 2019 1,981,270 6.1
9 2019 2019 1,601,320 4.9
10 2019 2020 1,659,740 5.1
11 2019 2020 1,444,900 4.4
12 2019 2020 1,284,400 3.9
1 2020 2020 1,324,400 4.1
2 2020 2020 1,726,340 5.3
3 2020 2020 1,073,290 3.3
4 2020 2020 828,300 2.5
5 2020 2020 1,268,600 3.9
6 2020 2020 1,511,980 4.6
7 2020 2020 2,001,210 6.1
8 2020 2020 1,859,460 5.7
9 2020 2020 1,670,800 5.1




Bear River Summary by Year

Acre Ft/
Water Pumped | Year 49.0 49.0 49.0 53.9 50.4 45.8 41.5 431 51.5 54.2
Land Acre Ft/
Application Year 34.3 34.3 34.3 37.7 35.3 32.1 29.0 30.2 36.0 37.9




Hydesville Raw Data

Monthly
Calendar Total
Month/Year Year Pumped
(gal)
Oct-09 10 2009 2010 |3,042,415 9.3
Nov-09 11 2009 2010 |2,855,939 8.8
Dec-09 12 2009 2010 |2,965,670 9.1
Jan-10 1 2010 2010 |2,692,950 8.3
Feb-10 2 2010 2010 2,712,772 8.3
Mar-10 3 2010 2010 |3,780,242 11.6
Apr-10 4 2010 2010 | 3,088,567 9.5
May-10 5 2010 2010 |2,923,558 9.0
Jun-10 6 2010 2010 [4,212,212 12.9
Jul-10 7 2010 2010 |5,201,666 16.0
Aug-10 8 2010 2010 [4,582,770 14.1
Sep-10 9 2010 2010 |4,136,963 12.7
Oct-10 10 2010 2011 804,900 2.5
Nov-10 11 2010 2011 3,942,708 12.1
Dec-10 12 2010 2011 3,185,507 9.8
Jan-11 1 2011 2011 3,200,841 9.8
Feb-11 2 2011 2011 3,060,068 94
Mar-11 3 2011 2011 3,390,384 10.4
Apr-11 4 2011 2011 3,368,917 10.3
May-11 5 2011 2011 3,691,005 11.3
Jun-11 6 2011 2011 | 4,275,343 13.1
Jul-11 7 2011 2011 |4,986,467 15.3
Aug-11 8 2011 2011 5,904,263 18.1
Sep-11 9 2011 2011 5,724,219 17.6
Oct-11 10 2011 2012 5,094,254 15.6
Nov-11 11 2011 2012 4,896,108 15.0
Dec-11 12 2011 2012 14,539,612 13.9
Jan-12 1 2012 2012 |4,608,054 14.1
Feb-12 2 2012 2012 |4,480,146 13.8
Mar-12 3 2012 2012 |3,083,704 9.5
Apr-12 4 2012 2012 |3,013,467 9.2
May-12 5 2012 2012 | 3,152,745 9.7
Jun-12 6 2012 2012 | 3,264,795 10.0
Jul-12 7 2012 2012 | 3,350,815 10.3
Aug-12 8 2012 2012 | 3,968,663 12.2
Sep-12 9 2012 2012 | 3,635,504 11.2
Oct-12 10 2012 2013 | 3,125,069 9.6
Nov-12 11 2012 2013 |2,340,866 7.2
Dec-12 12 2012 2013 |2,277,360 7.0
Jan-13 1 2013 2013 |2,496,076 7.7

Feb-13 2 2013 2013 ]2,309,375 7.1




Hydesville Raw Data

Monthly

Calendar Total
Year Pumped

(CED)

Month/Year

Mar-13 3 2013 2013 | 2,457,254 7.5
Apr-13 4 2013 2013 |[2,579,852 7.9
May-13 5 2013 2013 13,660,263 11.2
Jun-13 6 2013 2013 (4,052,215 12.4
Jul-13 7 2013 2013 ]5,004,195| 15.4
Aug-13 8 2013 2013 14,560,648| 14.0
Sep-13 9 2013 2013 13,381,334 10.4
Oct-13 10 2013 2014 2,719,802 8.3
Nov-13 11 2013 2014 | 2,433,244 7.5
Dec-13 12 2013 2014 | 2,644,554 8.1
Jan-14 1 2014 2014 | 2,655,474 8.1
Feb-14 2 2014 2014 2,128,583 6.5
Mar-14 3 2014 2014 2,189,171 6.7
Apr-14 4 2014 2014 | 2,428,980 7.5
May-14 5 2014 2014 |3,358,445| 10.3
Jun-14 6 2014 2014 14,460,698| 13.7
Jul-14 7 2014 2014 14,310,649| 13.2
Aug-14 8 2014 2014 ]3,552,626| 10.9
Sep-14 9 2014 2014 | 3,074,728 9.4
Oct-14 10 2014 2015 2,493,981 7.7
Nov-14 11 2014 2015 11,819,734 5.6
Dec-14 12 2014 2015 2,331,590 7.2
Jan-15 1 2015 2015 12,217,745 6.8
Feb-15 2 2015 2015 (1,784,354 5.5
Mar-15 3 2015 2015 2,184,758 6.7
Apr-15 4 2015 2015 2,275,640 7.0
May-15 5 2015 2015 2,433,094 7.5
Jun-15 6 2015 2015 |3,211,462 9.9
Jul-15 7 2015 2015 ]3,548,886| 10.9
Aug-15 8 2015 2015 3,161,272 9.7
Sep-15 9 2015 2015 | 3,216,998 9.9
Oct-15 10 2015 2016 | 2,577,609 7.9
Nov-15 11 2015 2016 2,153,118 6.6
Dec-15 12 2015 2016 |2,809,338 8.6
Jan-16 1 2016 2016 | 2,307,280 7.1
Feb-16 2 2016 2016 | 1,894,085 5.8
Mar-16 3 2016 2016 | 2,064,180 6.3
Apr-16 4 2016 2016 | 2,285,446 7.0
May-16 5 2016 2016 | 2,591,396 8.0
Jun-16 6 2016 2016 | 3,496,951 10.7
Jul-16 7 2016 2016 |3,656,747| 11.2




Hydesville Raw Data

Monthly
Calendar Total
Month/Year Year Pumped
(gal)
Aug-16 8 2016 2016 | 3,882,344 11.9
Sep-16 9 2016 2016 | 3,366,448 10.3
Oct-16 10 2016 2017 12,301,895 71
Nov-16 11 2016 2017 2,234,212 6.9
Dec-16 12 2016 2017 2,377,592 7.3
Jan-17 1 2017 2017 | 2,442,145 7.5
Feb-17 2 2017 2017 11,980,479 6.1
Mar-17 3 2017 2017 |2,200,017 6.8
Apr-17 4 2017 2017 1,901,490 5.8
May-17 5 2017 2017 |2,426,063 7.4
Jun-17 6 2017 2017 2,970,682 9.1
Jul-17 7 2017 2017 |3,495,179 10.7
Aug-17 8 2017 2017 |3,770,443 11.6
Sep-17 9 2017 2017 | 3,635,354 11.2
Oct-17 10 2017 2018 |2,872,320 8.8

Nov-17 11 2017 2018 |2,407,064 7.4

Dec-17 12 2017 2018 2,151,996 6.6
Jan-18 1 2018 2018 2,419,929 7.4
Feb-18 2 2018 2018 2,048,572 6.3
Mar-18 3 2018 2018 2,282,372 7.0
Apr-18 4 2018 2018 ]2,290,000 7.0
May-18 5 2018 2018 2,471,000 7.6
Jun-18 6 2018 2018 13,372,058| 10.3
Jul-18 7 2018 2018 (4,610,061 14.1
Aug-18 8 2018 2018 14,110,000 12.6
Sep-18 9 2018 2018 | 3,763,861 11.6
Oct-18 10 2018 2019 2,712,024 8.3
Nov-18 11 2018 2019 |2,446,184 7.5
Dec-18 12 2018 2019 |2,463,613 7.6
Jan-19 1 2019 2019 |2,691,977 8.3
Feb-19 2 2019 2019 |2,220,588 6.8
Mar-19 3 2019 2019 |2,580,407 7.9
Apr-19 4 2019 2019 |2,508,044 7.7
May-19 5 2019 2019 2,878,753 8.8
Jun-19 6 2019 2019 13,629,703 11.1
Jul-19 7 2019 2019 14,578,280 14.1
Aug-19 8 2019 2019 14,476,780 13.7
Sep-19 9 2019 2019 ]3,561,452| 10.9
Oct-19 10 2019 2020 |2,607,902 8.0
Nov-19 11 2019 2020 |2,448,578 7.5
Dec-19 12 2019 2020 | 3,224,553 9.9




Hydesville Raw Data

Monthly

Calendar Total
Year Pumped

(CED)

Month/Year

Jan-20 1 2020 2020 |2,895,284 8.9
Feb-20 2 2020 2020 2,154,390 6.6
Mar-20 3 2020 2020 |2,414,394 7.4
Apr-20 4 2020 2020 |[2,668,116 8.2
May-20 5 2020 2020 2,771,041 8.5
Jun-20 6 2020 2020 ]3,520,387| 10.8
Jul-20 7 2020 2020 14,598,704 14.1
Aug-20 8 2020 2020 14,235,176 13.0
Sep-20 9 2020 2020 |3,644,256| 11.2
Oct-20 10 2020 2021 |3,052,588 9.4
Nov-20 11 2020 2021 2,676,344 8.2
Dec-20 12 2020 2021 | 2,555,168 7.8




Hydesville Summary by Year

Acre Ft/
Year




Riverside Raw Data

Water Source : Upland

Well

Year Water Use

(AF/Y)
2005 38.15
2006 26.29
2007 26.05
2008 NA
2009 31.53
2010 33.2
2011 31.88
2012 32.36
2013 34.8
2014 NA
2015 23.51




Riverside Summary by Year

Acre Ft/
Year




Palmer CSD Raw Data

10 2010 2011 0 0
11 2010 2011 0 0
12 2010 2011 0 0
1 2011 2011 0 0
2 2011 2011 73,797 2
3 2011 2011 0 0
4 2011 2011 0 0
5 2011 2011 0 0
6 2011 2011 0 0
7 2011 2011 0 0
8 2011 2011 0 0
9 2011 2011 145,855 3
10 2011 2012 0 0
11 2011 2012 78,074 2
12 2011 2012 0 0
1 2012 2012 76,336 2
2 2012 2012 74,470 2
3 2012 2012 71,791 2
4 2012 2012 72,590 2
5 2012 2012 85,027 2
6 2012 2012 92,250 2
7 2012 2012 93,716 2
8 2012 2012 | 102,040 2
9 2012 2012 | 135,027 3
10 2012 2013 98,128 2
11 2012 2013 | 108,288 2
12 2012 2013 90,508 2
1 2013 2013 81,551 2
2 2013 2013 65,642 2
3 2013 2013 67,781 2
4 2013 2013 80,481 2
5 2013 2013 90,642 2
6 2013 2013 88,235 2
7 2013 2013 | 122,995 3
8 2013 2013 | 118,182 3
9 2013 2013 88,770 2
10 2013 2014 89,705 2
11 2013 2014 66,845 2
12 2013 2014 75,936 2
1 2014 2014 90,241 2




Palmer CSD Raw Data

Cal Year Pumped | Pumped

2014 2014 62,165
2014 2014 56,952
2014 2014 79,813
2014 2014 87,433
2014 2014 | 109,224
2014 2014 | 104,545
2014 2014 | 103,074
2014 2014 94,652
2014 2015 75,401
2014 2015 61,764
2014 2015 77,139
2015 2015 65,107
2015 2015 51,737
2015 2015 64,405
2015 2015 72,995
2015 2015 72,727
2015 2015 80,882
2015 2015 | 105,080
2015 2015 | 112,968
2015 2015 | 103,075
2015 2016 85,160
2015 2016 67,914
2015 2016 75,936
2016 2016 68,048
2016 2016 76,871
2016 2016 67,914
2016 2016 75,000
2016 2016 75,267
2016 2016 | 102,540
2016 2016 87,116
2016 2016 | 132,085
2016 2016 | 104,812
2016 2017 98,262
2016 2017 78,743
2016 2017 68,582
2017 2017 66,444
2017 2017 75,530
2017 2017 71,930
2017 2017 45,720
2017 2017 77,670
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Palmer CSD Raw Data

Cal Year

Pumped | Pumped

6 2017 2017 89,050 2
7 2017 2017 | 118,180 3
8 2017 2017 | 107,880 2
9 2017 2017 91,850 2
10 2017 2018 81,280 2
11 2017 2018 84,500 2
12 2017 2018 84,890 2
1 2018 2018 87,170 2
2 2018 2018 72,720 2
3 2018 2018 62,030 1
4 2018 2018 78,070 2
5 2018 2018 81,290 2
6 2018 2018 86,630 2
7 2018 2018 | 106,420 2
8 2018 2018 | 120,320 3
9 2018 2018 | 113,230 3
10 2018 2019 89,310 2
11 2018 2019 82,620 2
12 2018 2019 61,040 1
1 2019 2019 89,230 2
2 2019 2019 68,980 2
3 2019 2019 59,090 1
4 2019 2019 87,430 2
5 2019 2019 | 164,170 4
6 2019 2019 | 107,487 2
7 2019 2019 | 124,600 3
8 2019 2019 | 133,690 3
9 2019 2019 99,470 2
10 2019 2020 83,960 2
11 2019 2020 85,290 2
12 2019 2020 89,170 2
1 2020 2020 75,410 2
2 2020 2020 80,340 2
3 2020 2020 | 100,000 2
4 2020 2020 64,300 1
5 2020 2020 87,710 2
6 2020 2020 94,380 2
7 2020 2020 | 134,500 3
8 2020 2020 | 136,890 3
9 2020 2020 | 110,700 3




Palmer CSD Summary by Year

Acre Ft/
Year




Humboldt County Board of Supervisors Resolution 20-39
(Appendix A)



BOARD OF SUPERVISORS, COUNTY OF HUMBOLDT, STATE OF CALIFORNIA
Certified copy of portion of proceedings, Meeting of May 5, 2020

RESOLUTION NO. 20-39

RESOLUTION OF THE HUMBOLDT COUNTY BOARD OF SUPERVISORS AUTHORIZING
FORMATION OF THE HUMBOLDT COUNTY GROUNDWATER SUSTAINABILITY
AGENCY FOR THE EEL RIVER VALLEY GROUNDWATER BASIN

WHEREAS, the California Legislature adopted, and the Governor signed into law, the Sustainable
Groundwater Management Act of 2014 (“SGMA”"); and

WHEREAS, the legislative intent of SGMA includes providing for sustainable management of
groundwater basins, enhancing local management of groundwater consistent with rights to use or store
groundwater, establishing minimum standards for sustainable groundwater management and providing
local groundwater agencies with the authority and technical and financial assistance necessary to
sustainably manage groundwater; and

WHEREAS, in order to exercise the authority granted in SGMA, a local agency, or a combination
of local agencies, overlying a groundwater basin may decide to form a Groundwater Sustainability
Agency (“GSA”) for the local management of groundwater; and

WHEREAS, the County of Humboldt (“County™) is a local agency, as that term is defined under
SGMA, which overlies the Eel River Valley groundwater basin (basin number 1-10); and

WHEREAS, on January 1, 2015, the California Department of Water Resources (“DWR”)
designated the Eel River Valley groundwater basin as a medium-priority basin; and

WHEREAS, on October 6, 2015, the Humboldt County Board of Supervisors (“Board”) approved
the formation of an Eel River Valley Groundwater Working Group consisting of stakeholders
representing agricultural, municipal and environmental interests to provide input regarding the local
response fo DWR’s designation of the Eel River Valley groundwater basin as a medium-priority basin;
and

WHEREAS, DWR authorized local agencies to submit a Groundwater Sustainability Plan (“GSP”)
Alternative by January 1, 2017, if the GSP Alternative demonstrates that the basin has operated within its
sustainable yield over a period of ten (10) years and contains the functional equivalent of a GSP; and

WHEREAS, on December 13, 2016, the Board approved Resolution No. 16-142 authorizing the
Humboldt County Department of Public Works (“Public Works™) to submit a GSP Alternative for the Eel
River Valley groundwater basin; and

WHEREAS, County deferred on formation of a GSA in 2016 because a GSP Alternative could be
submitted by a local agency without forming a GSA; and

WHEREAS, on December 31, 2016, Public Works submitted a GSP Alternative for the Eel River
Valley groundwater basin to DWR for review and approval; and

WHEREAS, Public Works performed annual monitoring and reporting activities for the Eel River
Valley groundwater basin following submittal of the GSP Alternative; and

WHEREAS, in 2018 SGMA Basin Prioritization process, DWR renewed its designation of the Eel
River Valley groundwater basin as a medium-priority basin; and
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WHEREAS, on July 17, 2019, DWR issued a notification letter and staff report stating that DWR
intended to disapprove the GSP Altemative for the Eel River Valley groundwater basin because the GSP
Alternative did not contain all the required elements and did not provide sufficient evidence that the
requirements for sustainable groundwater management had been performed for a ten (10) year period; and

WHEREAS, on September 30, 2019, the County submitted a comment letter regarding DWR’s
review of the GSP Alternative for the Eel River Valley groundwater basin; and

WHEREAS, SGMA requires that all medium-priority basins have an adopted GSP no later than
January 31, 2022, if a GSP Alternative has not been approved; and

WHEREAS, on November 12, 2019, the Board approved Resolution No, 19-111 which committed
the County to- work collaboratively with water uses and stakeholders to form a GSA for the Eel River
Valley groundwater basin and authorized Public Works to apply for a Sustainable Groundwater
Management Planning Grant for the development of a GSP; and

WHEREAS, on November 13, 2019, DWR issued a notification letter and staff report stating that
the GSP Alternative for the Eel River Valley groundwater basin was disapproved for the reasons stated in
its notification letter dated July 17, 2019; and

WHEREAS, on March 5, 2020, there was unanimous consent among attendees of the Eel River
Valley Groundwater Working Group for the County to become the GSA for the Eel River Valley
groundwater basin, and for the Board to form a Groundwater Resources Advisory Committee that would
advise the Board on groundwater matters in the Eel River Valley and provide guidance and assistance to
Public Works in developing the GSP; and

WHEREAS, on March 13, 2020, DWR issued an award notification to Humboldt County for the
aforementioned grant application for funds to develop a GSP; and

WHEREAS, Sections 10723.8 and 10724 of SGMA require that a local agency deciding to be a
GSA must notify DWR of its decision and intention to undertake sustainable groundwater management
within the agency’s jurisdictional boundary; and

WHEREAS, Section 10724 of SGMA provides that in the event that there is an area within a high-
or medium-priority basin that is not within the management area of a GSA, the county within which that
unmanaged area lies will be presumed to be the GSA for that area, unless the county declines its
presumptive role as the GSA; and

WHEREAS, as of the time of consideration of this resolution, no other local agency has provided
notice to DWR of the formation, or intent to form, a GSA for the Eel River Valley groundwater basin; and

WHEREAS, on May 5, 2020, after publication of notice as required by California Government
Code Section 6066, the County held a public hearing regarding formation of the Humboldt County
Groundwater Sustainability Agency for the Eel River Valley groundwater basin; and

WHEREAS, pursuant to Sections 15306, 15307 and 15308 of Title 14 of the California Code of
Regulations, adoption of this resolution is exempt from the California Environmental Quality Act as
information collection actions which do not result in a serious or major disturbance to an environmental
resource, actions taken by regulatory agencies for protection of natural resources and actions taken by
regulatory agencies for protection of the environment.
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NOW, THEREFORE, THE HUMBOLDT COUNTY BOARD OF SUPERVISORS HEREBY

RESOLVES AS FOLLOWS:

The Humboldt County Board of Supervisors hereby finds that the facts set forth in the recitals to this
resolution are true and correct and establish the factual basis for adoption of this resolution.

The Humboldt County Board of Supervisors hereby authorizes formation of the Humboldt County
Groundwater Sustainability Agency for the Eel River Valley groundwater basin.

The Humboldt County Board of Supervisors hereby directs the Humboldt County Department of
Public Works to notify the California Department of Water Resources of its intent to manage
groundwater within the boundaries of the Humboldt County Groundwater Sustainability Agency for
the Eel River Valley groundwater basin as shown in the attached Exhibit A.

The Humboldt County Board of Supervisors hereby directs the Humboldt County Department of
Public Works to inform the California Department of Water Resources of its decision to form the
Humboldt County Groundwater Sustainability Agency for the Eel River Valley groundwater basin
and to take such other and further steps as necessary to comply with the Sustainable Groundwater
Management Act of 2014.

The Humboldt County Board of Supervisors hereby directs the Humboldt County Department of
Public Works to return with proposed bylaws for the Humboldt County Groundwater Sustainability
Agency for the Eel River Valley groundwater basin, including the structure for a Groundwater
Resources Advisory Committee.

This resolution shall take effect immediately upon its adoption.

Page 3 of 4






Groundwater Sustainability Plan Elements Guide
(Appendix B)



Article 5.

Plan Contents for Eel River Valley Groundwater Basin

GSP Document References

Page
Numbers
of Plan

Or Section
Numbers

Or Figure
Numbers

Or Table
Numbers

Notes

§ 354.

Introduction to Plan Contents

This Article describes the required contents of Plans submitted to the Department for evaluation,
including administrative information, a description of the basin setting, sustainable management
criteria, description of the monitoring network, and projects and management actions.

Note: Authority cited: Section 10733.2, Water Code.

Reference: Section 10733.2, Water Code.

SubArticle 1.

Administrative Information

§ 354.2.

Introduction to Administrative Information

This Subarticle describes information in the Plan relating to administrative and other
general information about the Agency that has adopted the Plan and the area covered by
the Plan.

Note: Authority cited: Section 10733.2, Water Code.

Reference: Section 10733.2, Water Code.

§ 354.4.

General Information

Each Plan shall include the following general information:

(a)

An executive summary written in plain language that provides an overview of the Plan
and description of groundwater conditions in the basin.

1:5

A list of references and technical studies relied upon by the Agency in developing the
Plan. Each Agency shall provide to the Department electronic copies of reports and other
documents and materials cited as references that are not generally available to the
public.

10,154:158

10, 12

Note: Authority cited: Section 10733.2, Water Code.

Reference: Sections 10733.2 and 10733.4, Water Code.

§ 354.6.

Agency Information

When submitting an adopted Plan to the Department, the Agency shall include a copy of
the information provided pursuant to Water Code Section 10723.8, with any updates, if
necessary, along with the following information:

(a)

The name and mailing address of the Agency.

20

1.6.1

(b)

The organization and management structure of the Agency, identifying persons with
management authority for implementation of the Plan.

20

1.6.2

(c)

The name and contact information, including the phone number, mailing address and
electronic mail address, of the plan manager.

20

1.6.2

(d)

The legal authority of the Agency, with specific reference to citations setting forth the
duties, powers, and responsibilities of the Agency, demonstrating that the Agency has the
legal authority to implement the Plan.

20

1.6.3

An estimate of the cost of implementing the Plan and a general description of how the
Agency plans to meet those costs.

159:160

Note: Authority cited: Section 10733.2, Water Code.

Reference: Sections 10723.8, 10727.2, and 10733.2, Water Code.

§ 354.8.

Description of Plan Area

Each Plan shall include a description of the geographic areas covered, including the
following information:
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Article 5. Plan Contents for Eel River Valley Groundwater Basin GSP Document References
Page Or Section | Or Figure | Or Table
Numbers Notes
Numbers | Numbers [ Numbers
of Plan
(a) One or more maps of the basin that depict the following, as applicable:
The area covered by the Plan, delineating areas managed by the Agency as an exclusive Agency
(1) and any areas for which the Agency is not an exclusive Agency, and the name and location of any
adjacent basins. 23 2.1 1
The Basin does not contain areas with
(2) Adjudicated areas, other Agencies within the basin, and areas covered by an Alternative. adjudicated groundwater rights or Alternative
18 1.4 plans.
Jurisdictional boundaries of federal or state land (including the identity of the agency
(3) with jurisdiction over that land), tribal land, cities, counties, agencies with water 1718
management responsibilities, and areas covered by relevant general plans. 30:32 14,2526 |2
Existing land use designations and the identification of water use sector and water source See Land Use Inventory Technical
(4) Memorandum (GHD, 2022) and Water Use
type. 30 25 5 Technical Memorandum (GHD, 2022).
The density of wells per square mile, by dasymetric or similar mapping techniques,
showing the general distribution of agricultural, industrial, and domestic water supply
(5) wells in the basin, including de minimis extractors, and the location and extent of
communities dependent upon groundwater, utilizing data provided by the Department,
as specified in Section 353.2, or the best available information. 47:49 3.6.5 4,13 See primarily Figure 13.
(b) A written description of the Plan area, including a summary of the jurisdictional areas and |17:18,
other features depicted on the map. 23:30 1.4,2.1:2.5
Identification of existing water resource monitoring and management programs, and
description of any such programs the Agency plans to incorporate in its monitoring
(c) network or in development of its Plan. The Agency may coordinate with existing water
resource monitoring and management programs to incorporate and adopt that program |33:34,
as part of the Plan. 37:39 2.7,2.9 See Surface Water Flow Technical Memorandum
A description of how existing water resource monitoring or management programs may No existing water resource monitoring or
(d) limit operational flexibility in the basin, and how the Plan has been developed to adapt to management programs are expected to limit
those limits. N/A operational flexiblilty in the Basin.
(e) A description of conjunctive use programs in the basin. N/A No cojunctive use in the Basin.
) A plain language description of the land use elements or topic categories of applicable
general plans that includes the following:
(1) A summary of general plans and other land use plans governing the basin. 31:32 2.6
A general description of how implementation of existing land use plans may change
2) water demands within the basin or affect the ability of the Agency to achieve sustainable
groundwater management over the planning and implementation horizon, and how the
Plan addresses those potential effects 105:109 5.7
3) A general description of how implementation of the Plan may affect the water supply
assumptions of relevant land use plans over the planning and implementation horizon. 160 9.7
A summary of the process for permitting new or replacement wells in the basin, including
(4) adopted standards in local well ordinances, zoning codes, and policies contained in
adopted land use plans. 40 2.11
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To the extent known, the Agency may include information regarding the implementation
(5) of land use plans outside the basin that could affect the ability of the Agency to achieve Land use plans outside the Basin are not
sustainable groundwater management. N/A expected to affect GSP implentation.
A description of any of the additional Plan elements included in Water Code Section See Groundwater Dependent EcosySte,m
(&) 10727.4 that the Agency determines to be appropriate Assessment, Revised January 2022 (Stillwater
’ ’ 73:79 4.7 Sciences, Revised January 2022).
Note: Authority cited: Section 10733.2, Water Code.
Reference: Sections 10720.3, 10727.2, 10727.4, 10733, and 10733.2, Water Code.
§ 354.10. Notice and Communication
Each Plan shall include a summary of information relating to notification and
communication by the Agency with other agencies and interested parties including the
following:
A description of the beneficial uses and users of groundwater in the basin, including the
() land uses and property interests potentially affected by the use of groundwater in the
basin, the types of parties representing those interests, and the nature of consultation
with those parties. 22,24:30 |1.10,2.4 See Appendix B
(b) A list of public meetings at which the Plan was discussed or considered by the Agency. )
N/A See Appendix C
© Comments regarding the Plan received by the Agency and a summary of any responses
by the Agency. 22 See Appendix G
(d) A communication section of the Plan that includes the following:
(1) An explanation of the Agency’s decision-making process. 20 1.6.2
2) Identification of opportunities for public engagement and a discussion of how public
input and response will be used. 22,157:158|1.10,9.2.2 See Appendix C
3) A description of how the Agency encourages the active involvement of diverse social,
cultural, and economic elements of the population within the basin. 22,157:158|1.10,9.2.2 See Appendix C
() The method the Agency shall follow to inform the public about progress implementing
the Plan, including the status of projects and actions. 22,157:158|1.10,9.2.2 See Appendix C
Note: Authority cited: Section 10733.2, Water Code.
Reference: Sections 10723.2, 10727.8, 10728.4, and 10733.2, Water Code
SubArticle 2. Basin Setting
§ 354.12. Introduction to Basin Setting

This Subarticle describes the information about the physical setting and characteristics of
the basin and current conditions of the basin that shall be part of each Plan, including the
identification of data gaps and levels of uncertainty, which comprise the basin setting
that serves as the basis for defining and assessing reasonable sustainable management
criteria and projects and management actions. Information provided pursuant to this
Subarticle shall be prepared by or under the direction of a professional geologist or
professional engineer.

Note: Authority cited: Section 10733.2, Water Code.

Reference: Section 10733.2, Water Code.
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§ 354.14. Hydrogeologic Conceptual Model
Each Plan shall include a descriptive hydrogeologic conceptual model of the basin based
(a) on technical studies and qualified maps that characterizes the physical components and .
interaction of the surface water and groundwater systems in the basin. See Hydrogeologic Conceptual Model Report
41:50 3 8:15 (GHD, August 2021).
(b) The hydrogeologic conceptual model shall be summarized in a written description that
includes the following:
1) The regional geologic and structural setting of the basin including the immediate
surrounding area, as necessary for geologic consistency. 41:44 3.2:34 9
2) Lateral basin boundaries, including major geologic features that significantly affect See Aquifer Parameters Technical
groundwater flow. 23,45:50 |2.1,3.6 3 Memorandum (GHD, December 2021).
' . See Aquifer Parameters Technical
(3) The definable bottom of the basin. 58:59,88 [4.2,5.4 Memorandum (GHD, December 2021).
(4) Principal aquifers and aquitards, including the following information:
R R ! See Aquifer Parameters Technical
(A) |Formation names, if defined. 45:46 3.6.1,3.6.2 Memorandum (GHD, December 2021).
Physical properties of aquifers and aquitards, including the vertical and lateral extent,
(B) [hydraulic conductivity, and storativity, which may be based on existing technical studies See Aquifer Parameters Technical
or other best available information. 46:47 3.6.3 Memorandum (GHD, December 2021).
Structural properties of the basin that restrict groundwater flow within the principal
(C) [aquifers, including information regarding stratigraphic changes, truncation of units, or See Aquifer Parameters Technical
other features. 43:50 3.4,3.6 Memorandum (GHD, December 2021).
See Saltwater Intrusion Technical
D) Ger?eral water q.ua\.lity of the. principfe\l aquifers, which may be based on information gﬂj‘_:n“?ﬁ_r;i::qic(:ll-:&l;:ff::;;i:.zglz_'l’\}: Water
derived from existing technical studies or regulatory programs. September 2021), Water Quality Sampling and
Analysis Plan. (SHN, June 2021), Hydrogeologic
63:66 4.4 Conceptual Model Report (GHD, August 2021).
) Identification of the primary use or uses of each aquifer, such as domestic, irrigation, or
municipal water supply. 47:49 3.6.5
(5) Identification of data gaps and uncertainty within the hydrogeologic conceptual model <0 38
The hydrogeologic conceptual model shall be represented graphically by at least two
(c) scaled cross-sections that display the information required by this section and are .
sufficient to depict major stratigraphic and structural features in the basin. See Hydrogeologic Conceptual Model Report
N/A 10:11 (GHD, August 2021) Figures 3:7.
(d) Physical characteristics of the basin shall be represented on one or more maps that
depict the following:
Topographic information derived from the U.S. Geological Survey or another reliable ) )
(1) See Figure 1 and Terrain Data and Imagery
source. 41:43 32 1 Technical Memorandum (GHD, July 30, 2021).
2) Surficial geology derived from a qualified map including the locations of cross-sections
required by this Section. 43:44 3.4 9,10, 11 See Figures 9, 10, 11
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3) Soil characteristics as described by the appropriate Natural Resources Conservation
Service soil survey or other applicable studies. 44:45 3.5 12 See Figure 12
Delineation of existing recharge areas that substantially contribute to the replenishment
(4) of the basin, potential recharge areas, and discharge areas, including significant active
springs, seeps, and wetlands within or adjacent to the basin. 49:50 366 14 See Figure 14
(5) Surface water bodies that are significant to the management of the basin. 43 3.3 8 See Figure 8
(6) The source and point of delivery for imported water supplies. N/A The basin does not import water. See section 1.4
Note: Authority cited: Section 10733.2, Water Code.
Reference: Sections 10727.2, 10733, and 10733.2, Water Code.
§ 354.16. Groundwater Conditions
Each Plan shall provide a description of current and historical groundwater conditions in
the basin, including data from January 1, 2015, to current conditions, based on the best
available information that includes the following:
() Groundwater elevation data demonstrating flow directions, lateral and vertical gradients,
and regional pumping patterns, including:
Contour maps are found in Figures 18:21 of the
Groundwater elevation contour maps depicting the groundwater table or potentiometric separate GSP_Figures1-39.pdf file. (Subsequent
(1) surface associated with the current seasonal high and seasonal low for each principal references to Figures refer to this file) Also see
aquifer within the basin. Water Levels Technical Memorandum. (SHN,
N/A 18:21 September 2021)
Hydrographs depicting long-term groundwater elevations, historical highs and lows, and Hydrographs are fOl,Jnd in Figure 17. Also see
(2) . . o . Water Levels Technical Memorandum. (SHN,
hydraulic gradients between principal aquifers. N/A 17 September 2021)
A graph depicting estimates of the change in groundwater in storage, based on data,
(b) demonstrating the annual and cumulative change in the volume of groundwater in
storage between seasonal high groundwater conditions, including the annual
groundwater use and water year type. 59 4.2 See Chart 2.
© Seawater intrusion conditions in the basin, including maps and cross-sections of the See Saltwater Intrusion Technical
seawater intrusion front for each principal aquifer. 59:62 4.3 22:29 Memorandum (SHN, September 2021)
Groundwater quality issues that may affect the supply and beneficial uses of
(d) groundwater, including a description and map of the location of known groundwater See Water Quality Technical Memorandum.
contamination sites and plumes. 62:65 4.4 30,31 (SHN, September 2021)
The extent, cumulative total, and annual rate of land subsidence, including maps
(e) depicting total subsidence, utilizing data available from the Department, as specified in
Section 353.2, or the best available information. 65 4.5 15
See Hydrologic Model Technical Memorandum,
Identification of interconnected surface water systems within the basin and an estimate Revised January 2022 (GHD, Revised January
(f) of the quantity and timing of depletions of those systems, utilizing data available from 2022). General information on interconnected
the Department, as specified in Section 353.2, or the best available information. surface waters is in Section 4.6 with information
65:71, on stream depletion in Section 6.11. See also
129:136 4.6,6.11 8,39 Chart 15 on p. 140.
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Identification of groundwater dependent ecosystems within the basin, utilizing data See Groundwater Dependent Ecosystem
(g) available from the Department, as specified in Section 353.2, or the best available Assessment, Revised January 2022 (Stillwater
information. 72:78 4.7 33:36 10,11 Sciences, Revised January 2022)
Note: Authority cited: Section 10733.2, Water Code.
Reference: Sections 10723.2, 10727.2, 10727.4, and 10733.2, Water Code.
§ 354.18. Water Budget
Each Plan shall include a water budget for the basin that provides an accounting and
assessment of the total annual volume of groundwater and surface water entering and See Diagrams 1, 2, and Charts 3:14. See
(a) leaving the basin, including historical, current and projected water budget conditions, and Hydrologic Model Technical Memorandum,
the change in the volume of water stored. Water budget information shall be reported in Revised January 2022 (GHD, Revised January
tabular and graphical form. 79:108 5 11,13:19 [2022).
(b) The water budget shall quantify the following, either through direct measurements or
estimates based on data:
See Chart 4, 6 See Hydrologic Model Technical
(1) Total surface water entering and leaving a basin by water source type. 87:89, Memorandum, Revised January 2022 (GHD,
91:93 5.4.1,5.4.3 15,17 Revised January 2022).
Inflow to the groundwater system by water source type, including subsurface
K . . T . See Chart 5. See Hydrologic Model Technical
(2) groundwater inflow and infiltration of precipitation, applied water, and surface water .
systems, such as lakes, streams, rivers, canals, springs and conveyance systems. Mer.norandum, Revised January 2022 (GHD,
89:91 5.4.2 16 Revised January 2022).
Outflows from the groundwater system by water use sector, including See Chart 7.See Hydrologic Model Technical
(3) evapotranspiration, groundwater extraction, groundwater discharge to surface water Memorandum, Revised January 2022 (GHD,
sources, and subsurface groundwater outflow. 93:96 5.4.4 18 Revised January 2022).
The change in the annual volume of groundwater in storage between seasonal high See Chart 2. See HyérOIOglc Model Technical
(4) o Memorandum, Revised January 2022 (GHD,
conditions. 57:59,97 [4.2,5.4.5 Revised January 2022).
If overdraft conditions occur, as defined in Bulletin 118, the water budget shall include a OverdrafF coditions do n,Ot exist in the Basin. See
(5) quantification of overdraft over a period of years during which water year and water Hydrologic Model Technical Memorandum,
. . . Revised January 2022 (GHD, Revised January
supply conditions approximate average conditions. N/A 2022).
(6) The water year type associated with the annual supply, demand, and change in _?_Zihir;jgfsl\jé:;ii:er:j/:;li:eg:f;ﬂ:ud;; 2022
groundwater stored. 80:83 5.2 14 (GHD, Revised January 2022).
See Hydrologic Model Technical Memorandum,
(7) An estimate of sustainable yield for the basin. Revised January 2022 (GHD, Revised January
138 6.13 2022).
© Each Plan shall quantify the current, historical, and projected water budget for the basin
as follows:
Current water budget information shall quantify current inflows and outflows for the See Charts 10:14. See Hydrologic Model Technical
(1) basin using the most recent hydrology, water supply, water demand, and land use 87:97, Memorandum, Revised January 2022 (GHD,
information. 99:103 5.4,5.5.2 14:17 Revised January 2022).
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Historical water budget information shall be used to evaluate availability or reliability of
2) past surface water supply deliveries and aquifer response to water supply and demand

trends relative to water year type. The historical water budget shall include the
following:
A quantitative evaluation of the availability or reliability of historical surface water supply Surface water deliveries, as part of Federal or

A) deliveries as a function of the historical planned versus actual annual surface water State water supply projects, are not present in
deliveries, by surface water source and water year type, and based on the most recent the basin. Surface water use is minimal and is not
ten years of surface water supply information. N/A expected to vary.

A guantitative assessment of the historical water budget, starting with the most recently
available information and extending back a minimum of 10 years, or as is sufficient to

(8) calibrate and reduce the uncertainty of the tools and methods used to estimate and
project future water budget information and future aquifer response to proposed See Hydrologic Model Technical Memorandum,
sustainable groundwater management practices over the planning and implementation Revised January 2022 (GHD, Revised January
horizon. 79, 83:109 (5.1,5.3:5.7 2022).

A description of how historical conditions concerning hydrology, water demand, and Becal_Jse the b.asin .has his.t?rically been managed
e L . e sustainably, historic conditions have not

©) surface water sgppl\./ a\./allablllt.y or rell.ablllty h:?ve impacted the ability of the Agency to impacted the ability to continue sustainable
operate the basin within sustainable yield. Basin hydrology may be characterized and management. See Chart 9:14. See Hydrologic
evaluated using water year type. 80:81, Model Technical Memorandum, Revised January

84:103 5.1,5.3:5.5 2022 (GHD, Revised January 2022).
Projected water budgets shall be used to estimate future baseline conditions of supply,
demand, and aquifer response to Plan implementation, and to identify the uncertainties
3) of these projected water budget components. The projected water budget shall utilize
the following methodologies and assumptions to estimate future baseline conditions
concerning hydrology, water demand and surface water supply availability or reliability
over the planning and implementation horizon:
Projected hydrology shall utilize 50 years of historical precipitation, evapotranspiration,
and streamflow information as the baseline condition for estimating future hydrology.

(A) | The projected hydrology information shall also be applied as the baseline condition used See Hydrologic Model Technical Memorandum,
to evaluate future scenarios of hydrologic uncertainty associated with projections of Revised January 2022 (GHD, Revised January
climate change and sea level rise. 104:108 5.7 2022).

Projected water demand shall utilize the most recent land use, evapotranspiration, and
crop coefficient information as the baseline condition for estimating future water See Water Use Technical Memorandum (GHD,

(B) [demand. The projected water demand information shall also be applied as the baseline 2022), Hydrologic MOdel Technical
condition used to evaluate future scenarios of water demand uncertainty associated with Mer.norandum, Revised January 2022 (GHD,
projected changes in local land use planning, population growth, and climate. Rewse.d January 2022), Land Use Inventory

! ! 104:108 5.7 Technical Memorandum (GHD, 2022)
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Projected surface water supply shall utilize the most recent water supply information as
the baseline condition for estimating future surface water supply. The projected surface There are not stored or exported surface water
water supply shall also be applied as the baseline condition used to evaluate future supplies to the basin. In.formatio.n on projected
© scenarios of surface water supply availability and reliability as a function of the historical surface water flows, which contribute to the .
surface water supply identified in Section 354.18(c)(2)(A), and the projected changes in water budget., are same as above. S?e Hydrologic
X . . Model Technical Memorandum, Revised January
local land use planning, population growth, and climate. N/A 5.7 2022 (GHD, Revised January 2022).
The Agency shall utilize the following information provided, as available, by the
(d) Department pursuant to Section 353.2, or other data of comparable quality, to develop
the water budget:
Historical water budget information for mean annual temperature, mean annual See_Hydromglc Model Technical ,Memorandum’
(1) o Revised January 2022 (GHD, Revised January
precipitation, water year type, and land use. 98 54,551 2022).
Current water budget information for temperature, water year type, evapotranspiration, See,Hydmloglc Model Technical .Memorandum,
(2) Revised January 2022 (GHD, Revised January
and land use. 83:87 5.3 2022).
Projected water budget information for population, population growth, climate change, See.Hydrologlc Model Technical .Memorandum,
(3) . 83:87, Revised January 2022 (GHD, Revised January
and sea level rise. 104:108  |[5.3,5.7 2022).
See Agricultural Groundwater Use Technical
Memorandum (HCDPW, HCRCD, WRS, October
Each Plan shall rely on the best available information and best available science to 2021), Hydrologic Model Technical
quantify the water budget for the basin in order to provide an understanding of historical Memorandum, Revised January 2022 (GHD,
and projected hydrology, water demand, water supply, land use, population, climate Revised January 2022), Land Use Inventory
change, sea level rise, groundwater and surface water interaction, and subsurface Technical Memorandum (GHD, 2022), Preliminary
(e) groundwater flow. If a numerical groundwater and surface water model is not used to Analysis of 2020/2021 Surface Water and
quantify and evaluate the projected water budget conditions and the potential impacts Groundwater Interaction Studies—Eel River Valley
to beneficial uses and users of groundwater, the Plan shall identify and describe an Groundwater Basin, (SHN, January 2022), Surface
equally effective method, tool, or analytical model to evaluate projected water budget Water Flows Technical Memorandum 2021
conditions. (Thomas Gast and Associates, January 2022),
Surface Water Flows Technical Memorandum
2020 (Thomas Gast and Associates, January
80:109 5 2022).
The Department shall provide the California Central Valley Groundwater-Surface Water
) Simulation Model (C2VSIM) and the Integrated Water Flow Model (IWFM) for use by See Hydrologic Model Technical Memorandum,
Agencies in developing the water budget. Each Agency may choose to use a different Revised January 2022 (GHD, Revised January
groundwater and surface water model, pursuant to Section 352.4. 83:87 5.3 2022).
Note: Authority cited: Section 10733.2, Water Code.
Reference: Sections 10721, 10723.2, 10727.2, 10727.6, 10729, and 10733.2, Water Code.
§ 354.20. Management Areas
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Each Agency may define one or more management areas within a basin if the Agency has
determined that creation of management areas will facilitate implementation of the Plan.
(a) Management areas may define different minimum thresholds and be operated to

different measurable objectives than the basin at large, provided that undesirable results

are defined consistently throughout the basin. 110 6.2

A basin that includes one or more management areas shall describe the following in the
Plan:

(b)

No management acreas established. See Section

(2) The reason for the creation of each management area. N/A 6.2

The minimum thresholds and measurable objectives established for each management
(2) area, and an explanation of the rationale for selecting those values, if different from the No management acreas established. See Section
basin at large. N/A 6.2

No management acreas established. See Section

(3) The level of monitoring and analysis appropriate for each management area. N/A 6.2

An explanation of how the management area can operate under different minimum
(4) thresholds and measurable objectives without causing undesirable results outside the No management acreas established. See Section
management area, if applicable. N/A 6.2

If a Plan includes one or more management areas, the Plan shall include descriptions,
(c) maps, and other information required by this Subarticle sufficient to describe conditions No management acreas established. See Section
in those areas. N/A 6.2

Note: Authority cited: Section 10733.2, Water Code.

Reference: Sections 10733.2 and 10733.4, Water Code.

SubAtrticle 3. Sustainable Management Criteria

§ 354.22. Introduction to Sustainable Management Criteria

This Subarticle describes criteria by which an Agency defines conditions in its Plan that
constitute sustainable groundwater management for the basin, including the process by
which the Agency shall characterize undesirable results, and establish minimum
thresholds and measurable objectives for each applicable sustainability indicator.

Note: Authority cited: Section 10733.2, Water Code.

Reference: Section 10733.2, Water Code.

§ 354.24. Sustainability Goal

Each Agency shall establish in its Plan a sustainability goal for the basin that culminates in
the absence of undesirable results within 20 years of the applicable statutory deadline.
The Plan shall include a description of the sustainability goal, including information from
the basin setting used to establish the sustainability goal, a discussion of the measures
that will be implemented to ensure that the basin will be operated within its sustainable
yield, and an explanation of how the sustainability goal is likely to be achieved within 20
years of Plan implementation and is likely to be maintained through the planning and

implementation horizon. 110 6.3

Note: Authority cited: Section 10733.2, Water Code.
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Reference: Sections 10721, 10727, 10727.2, 10733.2, and 10733.8, Water Code.
§ 354.26. Undesirable Results
Each Agency shall describe in its Plan the processes and criteria relied upon to define
() undesirable results applicable to the basin. Undesirable results occur when significant
and unreasonable effects for any of the sustainability indicators are caused by
groundwater conditions occurring throughout the basin. 109:139 6
(b) The description of undesirable results shall include the following:
The cause of groundwater conditions occurring throughout the basin that would lead to |114, 119,
(1) or has led to undesirable results based on information described in the basin setting, and |120, 6.6.1,6.7.1,
other data or models as appropriate. 126:127, 16.8.1.6.9.1,
129 6.11.1 21
The criteria used to define when and where the effects of the groundwater conditions
2) cause undesirable results for each applicable sustainability indicator. The criteria shall be 6.6.2:6.6.5,
based on a quantitative description of the combination of minimum threshold 6.7.2:6.7.5,
exceedances that cause significant and unreasonable effects in the basin. 6.8.2:6.8.5,
6.9.2:6.9.5,
6.11.2:6.11.
114:136 5 21:26
Potential effects on the beneficial uses and users of groundwater, on land uses and
(3) property interests, and other potential effects that may occur or are occurring from 6.6.3,6.7.3,
undesirable results. 118,125, [6.8.3.6.9.3,
127,135 6.11.3
The Agency may need to evaluate multiple minimum thresholds to determine whether an
ndesirable result is occurring in the basin. The determination that undesirable results
(c) undesirable resu :j ud N8| ' o ! i 'I ,tu aest ; thu 118:119, |6.6.5,6.7.5,
are occu.rrmg may. ePen .upon measurements from multiple monitoring sites, rather 120,126, |6.8.5,6.9.5,
than a single monitoring site. 128,136  |6.11.5 21:25
An Agency that is able to demonstrate that undesirable results related to one or more
(d) sustainability indicators are not present and are not likely to occur in a basin shall not be
required to establish criteria for undesirable results related to those sustainability
indicators. 128 6.10
Note: Authority cited: Section 10733.2, Water Code.
Reference: Sections 10721, 10723.2, 10727.2, 10733.2, and 10733.8, Water Code.
§ 354.28. Minimum Thresholds
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Each Agency in its Plan shall establish minimum thresholds that quantify groundwater 114:118,
conditions for each applicable sustainability indicator at each monitoring site or 115,
(a) representative monitoring site established pursuant to Section 354.36. The numeric 121:125,
value used to define minimum thresholds shall represent a point in the basin that, if 127, 6.6.3,6.83.
exceeded, may cause undesirable results as described in Section 354.26. 129:135,16.9.3,
! 136:137 6.11.3,6.12 26 Numeric values summarized in Table 26.
(b) The description of minimum thresholds shall include the following:
The information and criteria relied upon to establish and justify the minimum thresholds o ) ) )
1) for each sustainability indicator. The justification for the minimum threshold shall be Iwnicl’lrzalj';’;::;zc&l;?jil'::ce;:]'iz;s 4and 6, as
supported by information provided in the basin setting, and other data or models as .
appropriate, and qualified by uncertainty in the understanding of the basin setting. Memorandum, Revised January 2022 (GHD,
! N/A 4,6 Revised January 2022).
The relationship between the minimum thresholds for each sustainability indicator,
(2) including an explanation of how the Agency has determined that basin conditions at each |117, 124, [6.6.3, 6.8.3.
minimum threshold will avoid undesirable results for each of the sustainability indicators. |127, 135, 16.9.3,
136:138 6.11.3,6.12 26
3) How minimum thresholds have been selected to avoid causing undesirable results in ZZZ:iZ‘Ej:c:?; 22&6:”;;2:encc;t;‘:rlg;c;ins:;ter
adjacent basins or affecting the ability of adjacent basins to achieve sustainability goals. ’ ’
N/A N/A N/A 20 of the plan.
Groundwater Storage (Section 6.7.3) is not
How minimum thresholds may affect the interests of beneficial uses and users of e?(peCted tooccur. The MTis set at Sustainable
(4) . Yield, but the effects of Groundwater Levels and
groundwater or land uses and property interests. 6.6.3, 6.8.3. other SMCs also describe the effects of reduction
118,125, [6.9.3, in storage. Subsidence (6.10) is not present in
127,135 6.11.3 20:24 the basin.
Groundwater Storage (Section 6.7.3) is not
How state, federal, or local standards relate to the relevant sustainability indicator. If the expected to occur. The MT is set at Sustainable
(5) minimum threshold differs from other regulatory standards, the Agency shall explain the Yield, but the effects of Groundwater Levels and
nature of and basis for the difference. 6.6.3,6.7.3, other SMCs also describe the effects of reduction
118,125, (6.8.3.6.9.3, in storage. Subsidence (6.10) is not present in
127,135 6.11.3 20:24 the basin.
Groundwater Storage (Section 6.7.3) is not
How each minimum threshold will be quantitatively measured, consistent with the e?(peCted tooccur. The MTis set at Sustainable
(6) L . . . . Yield, but the effects of Groundwater Levels and
monitoring network requirements described in Subarticle 4. 6.6.3,6.7.3, other SMCs also describe the effects of reduction
118,125, [6.8.3.6.9.3, in storage. Subsidence (6.10) is not present in
127,135 6.11.3 20:24 the basin.
(c) Minimum thresholds for each sustainability indicator shall be defined as follows:
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(1)

Chronic Lowering of Groundwater Levels. The minimum threshold for chronic lowering of|
groundwater levels shall be the groundwater elevation indicating a depletion of supply at
a given location that may lead to undesirable results. Minimum thresholds for chronic
lowering of groundwater levels shall be supported by the following:

The rate of groundwater elevation decline based on historical trends, water year type,
and projected water use in the basin.

51:57,
114:119

4.1,6.6

21

(B)

Potential effects on other sustainability indicators.

114

6.6.1:6.6.3

()

Reduction of Groundwater Storage. The minimum threshold for reduction of
groundwater storage shall be a total volume of groundwater that can be withdrawn from
the basin without causing conditions that may lead to undesirable results. Minimum
thresholds for reduction of groundwater storage shall be supported by the sustainable
yield of the basin, calculated based on historical trends, water year type, and projected
water use in the basin.

119

6.7.3

(3)

Seawater Intrusion. The minimum threshold for seawater intrusion shall be defined by a
chloride concentration isocontour for each principal aquifer where seawater intrusion
may lead to undesirable results. Minimum thresholds for seawater intrusion shall be
supported by the following:

Maps and cross-sections of the chloride concentration isocontour that defines the
minimum threshold and measurable objective for each principal aquifer.

N/A

22:29

See Figures 22:29

(8)

A description of how the seawater intrusion minimum threshold considers the effects of
current and projected sea levels.

86:87

(4)

Degraded Water Quality. The minimum threshold for degraded water quality shall be the
degradation of water quality, including the migration of contaminant plumes that impair
water supplies or other indicator of water quality as determined by the Agency that may
lead to undesirable results. The minimum threshold shall be based on the number of
supply wells, a volume of water, or a location of an isocontour that exceeds
concentrations of constituents determined by the Agency to be of concern for the basin.
In setting minimum thresholds for degraded water quality, the Agency shall consider
local, state, and federal water quality standards applicable to the basin.

127

6.9.3

(5)

Land Subsidence. The minimum threshold for land subsidence shall be the rate and
extent of subsidence that substantially interferes with surface land uses and may lead to
undesirable results. Minimum thresholds for land subsidence shall be supported by the
following:

Identification of land uses and property interests that have been affected or are likely to
be affected by land subsidence in the basin, including an explanation of how the Agency
has determined and considered those uses and interests, and the Agency’s rationale for
establishing minimum thresholds in light of those effects.

N/A

6.10

15

Subsidence is not present in the basin.

(8)

Maps and graphs showing the extent and rate of land subsidence in the basin that
defines the minimum threshold and measurable objectives.

N/A

15

See Figure 15
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Depletions of Interconnected Surface Water. The minimum threshold for depletions of
interconnected surface water shall be the rate or volume of surface water depletions
(6) caused by groundwater use that has adverse impacts on beneficial uses of the surface
water and may lead to undesirable results. The minimum threshold established for
depletions of interconnected surface water shall be supported by the following:

See Hydrologic Model Technical Memorandum,
Revised January 2022 (GHD, Revised January
(A) [The location, quantity, and timing of depletions of interconnected surface water. 2022) and Preliminary Analysis of 2020/2021
Surface Water and Groundwater Interaction
Studies—Eel River Valley Groundwater Basin,
129 6.11.1 8 (SHN, January 2022).

A description of the groundwater and surface water model used to quantify surface
water depletion. If a numerical groundwater and surface water model is not used to
quantify surface water depletion, the Plan shall identify and describe an equally effective
method, tool, or analytical model to accomplish the requirements of this Paragraph.

(8)

See Hydrologic Model Technical Memorandum,
Revised January 2022 (GHD, Revised January

129:136 6.11 2022).
An Agency may establish a representative minimum threshold for groundwater elevation
(d) to serve as the value for multiple sustainability indicators, where the Agency can 114,119, |6.6.1,6.7.3,
demonstrate that the representative value is a reasonable proxy for multiple individual ~ |123:125, (6.8.3.2,
minimum thresholds as supported by adequate evidence. 133:135 6.11.3.2 25,26

An Agency that has demonstrated that undesirable results related to one or more
sustainability indicators are not present and are not likely to occur in a basin, as
described in Section 354.26, shall not be required to establish minimum thresholds
related to those sustainability indicators. 128 6.10

Note: Authority cited: Section 10733.2, Water Code.

Reference: Sections 10723.2, 10727.2, 10733, 10733.2, and 10733.8, Water Code.

§ 354.30. Measurable Objectives

Each Agency shall establish measurable objectives, including interim milestones in

increments of five years, to achieve the sustainability goal for the basin within 20 years of

(a) ol oot t_y e Ve " orator b ¥ 118:119, |6.6.4,6.7.4,
an implementation and to continue to sustainably manage the groundwater basin over 125,128, |6.8.4,6.9.4,

the planning and implementation horizon. 136 6.11.4 22:26

Measurable objectives shall be established for each sustainability indicator, based on
(b) quantitative values using the same metrics and monitoring sites as are used to define the
minimum thresholds.

6.6.4,6.7.4,
118:119, 6.8.4,6.9.4,
125,128, |6.11.4

136 . 22
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Measurable objectives shall provide a reasonable margin of operational flexibility under
adverse conditions which shall take into consideration components such as historical 6.6.4,

water budgets, seasonal and long-term trends, and periods of drought, and be 118,125, |6.8.4.1,
commensurate with levels of uncertainty. 136 6.11.4.2 26

(c)

An Agency may establish a representative measurable objective for groundwater
elevation to serve as the value for multiple sustainability indicators where the Agency can 6.6.4,

demonstrate that the representative value is a reasonable proxy for multiple individual  |118, 125, (6.8.4.1,
measurable objectives as supported by adequate evidence. 136 6.11.4.2 26

(d)

Each Plan shall describe a reasonable path to achieve the sustainability goal for the basin
within 20 years of Plan implementation, including a description of interim milestones for
each relevant sustainability indicator, using the same metric as the measurable objective,
in increments of five years. The description shall explain how the Plan is likely to The basin is currently being sustianably managed
maintain sustainable groundwater management over the planning and implementation and conditions are not expected to change that
horizon. 138,151 6.1,8.1,8.2 condition.

Each Plan may include measurable objectives and interim milestones for additional Plan
(f) elements described in Water Code Section 10727.4 where the Agency determines such
measures are appropriate for sustainable groundwater management in the basin.

Interim milestones were not established because
the Basin is being managed within its
N/A sustainability goal.

An Agency may establish measurable objectives that exceed the reasonable margin of
operational flexibility for the purpose of improving overall conditions in the basin, but

(e) fail hi h bjecti hall b ds f findi f inad f th 18119, 166.4,6.74,
ailure to achieve those objectives shall not be grounds for a finding of inadequacy of the | 1,5 )¢ |c24 6.9.4.

Plan. 136 6.11.4 22:26

Note: Authority cited: Section 10733.2, Water Code.

Reference: Sections 10727.2, 10727.4, and 10733.2, Water Code.

SubArticle 4. Monitoring Networks

§ 354.32. Introduction to Monitoring Networks

This Subarticle describes the monitoring network that shall be developed for each basin,
including monitoring objectives, monitoring protocols, and data reporting requirements.
The monitoring network shall promote the collection of data of sufficient quality,
frequency, and distribution to characterize groundwater and related surface water
conditions in the basin and evaluate changing conditions that occur through
implementation of the Plan.

Note: Authority cited: Section 10733.2, Water Code.

Reference: Section 10733.2, Water Code.

§ 354.34. Monitoring Network

Each Agency shall develop a monitoring network capable of collecting sufficient data to
demonstrate short-term, seasonal, and long-term trends in groundwater and related

surface conditions, and yield representative information about groundwater conditions
as necessary to evaluate Plan implementation. 140:149

(a)

~

38:41

Page 14 of 20




Article 5. Plan Contents for Eel River Valley Groundwater Basin GSP Document References

Page
= Or Section | Or Figure | Or Table
Numbers Notes
Numbers | Numbers | Numbers

of Plan

Each Plan shall include a description of the monitoring network objectives for the basin,
including an explanation of how the network will be developed and implemented to
monitor groundwater and related surface conditions, and the interconnection of surface
water and groundwater, with sufficient temporal frequency and spatial density to
evaluate the affects and effectiveness of Plan implementation. The monitoring network
objectives shall be implemented to accomplish the following:

(b)

(1) Demonstrate progress toward achieving measurable objectives described in the Plan.
140:144 7.1:7.2
(2) Monitor impacts to the beneficial uses or users of groundwater. 140:144 7.1:7.2
3) Monitor changes in groundwater conditions relative to measurable objectives and
minimum thresholds. 140:144 7.1:7.2
(4) Quantify annual changes in water budget components. 140:144 7.1:7.2

Each monitoring network shall be designed to accomplish the following for each
sustainability indicator:

(c)

Chronic Lowering of Groundwater Levels. Demonstrate groundwater occurrence, flow
(1) directions, and hydraulic gradients between principal aquifers and surface water features
by the following methods:

A sufficient density of monitoring wells to collect representative measurements through

(A) |depth-discrete perforated intervals to characterize the groundwater table or 141:142,
potentiometric surface for each principal aquifer. 145:149 7.2.2 40-41 27
(8) Static groundwater elevation measurements shall be collected at least two times per 141:142,
year, to represent seasonal low and seasonal high groundwater conditions. 145:149 7.2.2 40-41 27
2) Reduction of Groundwater Storage. Provide an estimate of the change in annual Groundwater levels are used to estimate changes
groundwater in storage. 141:142 7.2.2 40-41 27 in storage.

Seawater Intrusion. Monitor seawater intrusion using chloride concentrations, or other
measurements convertible to chloride concentrations, so that the current and projected
rate and extent of seawater intrusion for each applicable principal aquifer may be

calculated. 142:143 7.2.3 40-41 27

(3)

Degraded Water Quality. Collect sufficient spatial and temporal data from each
(4) applicable principal aquifer to determine groundwater quality trends for water quality
indicators, as determined by the Agency, to address known water quality issues.

143 7.2.4 40-41 27
Land Subsidence. ldentify the rate and extent of land subsidence, which may be
(5) measured by extensometers, surveying, remote sensing technology, or other appropriate
method. 144 7.2.7

Depletions of Interconnected Surface Water. Monitor surface water and groundwater,
where interconnected surface water conditions exist, to characterize the spatial and
temporal exchanges between surface water and groundwater, and to calibrate and apply
the tools and methods necessary to calculate depletions of surface water caused by
groundwater extractions. The monitoring network shall be able to characterize the
following:

(6)
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A) Flow conditions including surface water discharge, surface water head, and baseflow
contribution. 143:144 7.2.5:7.2.6
See Surface Water Flows Technical Memorandum
2021 (Thomas Gast and Associates, January 26,
B Identifying the approximate date and location where ephemeral or intermittent flowing 2022), Surface Water Flows Technical
(8) streams and rivers cease to flow, if applicable. Memorandum 2020 (Thomas Gast and
Associates, January 26, 2022), and Hydrologic
Model Technical Memorandum, Revised January
143:144  |7.2.5 2022 (GHD, Revised January 2022) .
See Surface Water Flows Technical Memorandum
2021 (Thomas Gast and Associates, January 26,
Temporal change in conditions due to variations in stream discharge and regional 2022), Surface Water Flows Technical
© groundwater extraction. Memorandum 2020 (Thomas Gast and
Associates, January 26, 2022), and Hydrologic
Model Technical Memorandum, Revised January
143:144  |7.2.5 2022 (GHD, Revised January 2022) .
See Surface Water Flows Technical Memorandum
2021 (Thomas Gast and Associates, January 26,
Other factors that may be necessary to identify adverse impacts on beneficial uses of the 2022), Surface Water Flows Technical
(©) surface water. Memorandum 2020 (Thomas Gast and
Associates, January 26, 2022), and Hydrologic
Model Technical Memorandum, Revised January
143:144  |7.2.5 2022 (GHD, Revised January 2022) .
See Surface Water Flows Technical Memorandum
The monitoring network shall be designed to ensure adequate coverage of sustainability 2021 (Thomas Gast and Associates, January 26,
d indicators. If management areas are established, the quantity and density of monitoring 2022), Surface Water Flows Technical
(d) sites in those areas shall be sufficient to evaluate conditions of the basin setting and Memorandum 2020 (Thomas Gast and
sustainable management criteria specific to that area. Associates, January 26, 2022), and Hydrologic
Model Technical Memorandum, Revised January
140:149 7 40-41 2022 (GHD, Revised January 2022) .
(@) A Plan may utilize site information and monitoring data from existing sources as part of
the monitoring network. 140:149 7 40-41
The Agency shall determine the density of monitoring sites and frequency of
(f) measurements required to demonstrate short-term, seasonal, and long-term trends
based upon the following factors:
Agricultural Groundwater Use Technical
(1) Amount of current and projected groundwater use. Memorandum (HCDPW, HCRCD, WRS, October
140:141 7.1,7.2.1 2021).
2) Aquifer characteristics, including confined or unconfined aquifer conditions, or other
physical characteristics that affect groundwater flow. 140 7.1
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(3)

Impacts to beneficial uses and users of groundwater and land uses and property interests
affected by groundwater production, and adjacent basins that could affect the ability of
that basin to meet the sustainability goal.

140 7.1

(4)

Whether the Agency has adequate long-term existing monitoring results or other
technical information to demonstrate an understanding of aquifer response.

140 7.1

(g)

Each Plan shall describe the following information about the monitoring network:

(1)

Scientific rationale for the monitoring site selection process.

140 7.1

()

Consistency with data and reporting standards described in Section 352.4. If a site is not
consistent with those standards, the Plan shall explain the necessity of the site to the
monitoring network, and how any variation from the standards will not affect the
usefulness of the results obtained.

144 7.4

See also Data Collection and Analysis Work
Plan (County, 2022).

(3)

For each sustainability indicator, the quantitative values for the minimum threshold,
measurable objective, and interim milestones that will be measured at each monitoring
site or representative monitoring sites established pursuant to Section 354.36.

137 6 26

(h)

The location and type of each monitoring site within the basin displayed on a map, and
reported in tabular format, including information regarding the monitoring site type,
frequency of measurement, and the purposes for which the monitoring site is being used.

137,

145:150 40:41 26,27

The monitoring protocols developed by each Agency shall include a description of
technical standards, data collection methods, and other procedures or protocols pursuant
to Water Code Section 10727.2(f) for monitoring sites or other data collection facilities to
ensure that the monitoring network utilizes comparable data and methodologies.

140:143 7.2.1:7.2.3

See also Data Collection and Analysis Work
Plan (County, 2022).

(i)

An Agency that has demonstrated that undesirable results related to one or more
sustainability indicators are not present and are not likely to occur in a basin, as
described in Section 354.26, shall not be required to establish a monitoring network
related to those sustainability indicators.

144 7.2.7

No monitoring network established for
subsidence. Relying on InSAR.

Note: Authority cited: Section 10733.2, Water Code.

Reference: Sections 10723.2, 10727.2, 10727.4, 10728, 10733, 10733.2, and 10733.8,
Water Code

§ 354.36.

Representative Monitoring

Each Agency may designate a subset of monitoring sites as representative of conditions in
the basin or an area of the basin, as follows:

(a)

Representative monitoring sites may be designated by the Agency as the point at which
sustainability indicators are monitored, and for which quantitative values for minimum
thresholds, measurable objectives, and interim milestones are defined.

137,

145:150 6,7 38:41 26, 27

Representative monitoring sites are designated
in Tables 26 and 27 and more fully explained in
Sections 6 and 7.

(b)

(b) Groundwater elevations may be used as a proxy for monitoring other sustainability
indicators if the Agency demonstrates the following:

(1)

Significant correlation exists between groundwater elevations and the sustainability
indicators for which groundwater elevation measurements serve as a proxy.

119,123, |[6.7,6.8.
132:134 6.11

See Hydrologic Model Technical Memorandum,
Revised January 2022 (GHD, Revised January
2022).
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Measurable objectives established for groundwater elevation shall include a reasonable
2) margin of operational flexibility taking into consideration the basin setting to avoid 6.6.4,
undesirable results for the sustainability indicators for which groundwater elevation 118,125, [(6.8.4.1,
measurements serve as a proxy. 136 6.11.4.2 26 Table 26 reflects the margin of safety.
© Th.e designation of a r.epresentatIer monitoring site shall bt.e .supp.orted by adequate 114,119, |6.6.16.7.1 i:i:g:;:ff:ry'\g%iezl (T(seljg?::\llitﬂ;n}:;zr;f;jm'
evidence demonstrating that the site reflects general conditions in the area. 123125 6832, 2022) and Water Levels Technical Memorandum
133:135 6.11.3.2 38:41 26,27 (SHN, September 2021).
Note: Authority cited: Section 10733.2, Water Code.
Reference: Sections 10727.2 and 10733.2, Water Code
§ 354.38. Assessment and Improvement of Monitoring Network
Each Agency shall review the monitoring network and include an evaluation in the Plan
and each five-year assessment, including a determination of uncertainty and whether
there are data gaps that could affect the ability of the Plan to achieve the sustainability
(a) goal for the basin. 154:155 8.3.2
Each Agency shall identify data gaps wherever the basin does not contain a sufficient
number of monitoring sites, does not monitor sites at a sufficient frequency, or utilizes No addition.al monitoring Sit.es.were identiﬁeq in
monitoring sites that are unreliable, including those that do not satisfy minimum the ,GSP to,f'” data gaps. Existing data ga?ps will
L 3.8,8.2.2, be filled with data collected from newly installed
(b) standards of the monitoring network adopted by the Agency. 159 93 monitoring locations.
© If the monitoring network contains data gaps, the Plan shall include a description of the
following:
The additional data gaps will be filled with data
(1) The location and reason for data gaps in the monitoring network. collected from newly installed monitoring
159 9.3 locations.
. . - . No issues or circumstances were identified that
(2) Local issues and circumstances that limit or prevent monitoring. o
N/A prevent necessary monitoring.
Each Agency shall describe steps that will be taken to fill data gaps before the next five-
(d) year assessment, including the location and purpose of newly added or installed Data Collection and Analysis Work Plan (County,
monitoring sites. 159 7.5,8.2,9.3 2022)
Each Agency shall adjust the monitoring frequency and density of monitoring sites to
(@) provide an adequate level of detail about site-specific surface water and groundwater
conditions and to assess the effectiveness of management actions under circumstances
that include the following:
No additional monitoring sites were identified in
(1) Minimum threshold exceedances. the GSP to fill data gaps. Existing data gaps will
be filled with data collected from newly installed
159 9.3 monitoring locations.
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()

Highly variable spatial or temporal conditions.

159

9.3

No additional monitoring sites were identified in
the GSP to fill data gaps. Existing data gaps will
be filled with data collected from newly installed
monitoring locations.

(3)

Adverse impacts to beneficial uses and users of groundwater.

159

9.3

No additional monitoring sites were identified in
the GSP to fill data gaps. Existing data gaps will
be filled with data collected from newly installed
monitoring locations.

(4)

The potential to adversely affect the ability of an adjacent basin to implement its Plan or
impede achievement of sustainability goals in an adjacent basin.

N/A

No adjacent basins.

Note: Authority cited: Section 10733.2, Water Code.

Reference: Sections 10723.2, 10727.2, 10728.2, 10733, 10733.2, and 10733.8, Water
Code

§ 354.40.

Reporting Monitoring Data to the Department

Monitoring data shall be stored in the data management system developed pursuant to
Section 352.6. A copy of the monitoring data shall be included in the Annual Report and
submitted electronically on forms provided by the Department.

Note: Authority cited: Section 10733.2, Water Code.

Reference: Sections 10728, 10728.2, 10733.2, and 10733.8, Water Code.

SubArticle 5.

Projects and Management Actions

§ 354.42.

Introduction to Projects and Management Actions

This Subarticle describes the criteria for projects and management actions to be included
in a Plan to meet the sustainability goal for the basin in a manner that can be maintained
over the planning and implementation horizon.

Note: Authority cited: Section 10733.2, Water Code.

Reference: Section 10733.2, Water Code.

§ 354.44.

Projects and Management Actions

(a)

Each Plan shall include a description of the projects and management actions the Agency
has determined will achieve the sustainability goal for the basin, including projects and
management actions to respond to changing conditions in the basin.

150:156

(b)

Each Plan shall include a description of the projects and management actions that include
the following:

(1)

A list of projects and management actions proposed in the Plan with a description of the
measurable objective that is expected to benefit from the project or management action.
The list shall include projects and management actions that may be utilized to meet
interim milestones, the exceedance of minimum thresholds, or where undesirable results
have occurred or are imminent. The Plan shall include the following:
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A description of the circumstances under which projects or management actions shall be
implemented, the criteria that would trigger implementation and termination of projects
or management actions, and the process by which the Agency shall determine that
conditions requiring the implementation of particular projects or management actions
(A) [have occurred. 150 8.2

The process by which the Agency shall provide notice to the public and other agencies
(B) [that the implementation of projects or management actions is being considered or has

. . . _— . 155,
been implemented, including a description of the actions to be taken.

157:158 8.6,9.2.2

If overdraft conditions are identified through the analysis required by Section 354.18, the
(2) Plan shall describe projects or management actions, including a quantification of demand

. . Overdraft conditions are not identified in the
reduction or other methods, for the mitigation of overdraft.

N/A Basin.

3) A summary of the permitting and regulatory process required for each project and

management action. 155:156 8.6
() The status of each project and management action, including a time-table for expected

initiation and completion, and the accrual of expected benefits. 156 8.6 27
(5) An explanation of the benefits that are expected to be realized from the project or

management action, and how those benefits will be evaluated. 156 8.6

An explanation of how the project or management action will be accomplished. If the
(6) projects or management actions rely on water from outside the jurisdiction of the

Agency, an explanation of the source and reliability of that water shall be included. 156 8.6
) A description of the legal authority required for each project and management action,

and the basis for that authority within the Agency. 156 8.6
(8) A description of the estimated cost for each project and management action and a

description of how the Agency plans to meet those costs. 156 8.6

A description of the management of groundwater extractions and recharge to ensure

that chronic lowering of groundwater levels or depletion of supply during periods of
(9) drought is offset by increases in groundwater levels or storage during other periods. 156 8.6

© Projects and management actions shall be supported by best available information and
best available science. 150:156 8
(d) An Agency shall take into account the level of uncertainty associated with the basin
setting when developing projects or management actions. 150:156 8

Note: Authority cited: Section 10733.2, Water Code.

Reference: Sections 10727.2, 10727.4, and 10733.2, Water Code.
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GSP Groundwater Sustainability Plan

HCDPW Humboldt County Department of Public Works
Humboldt County GSA Humboldt County Groundwater Sustainability Agency
SGMA Sustainable Groundwater Management Act
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SGMA Overview

The Sustainable Groundwater Management Act (SGMA) was signed into law by California Governor Jerry
Brown in 2014 (Water Code 10720 through 10737.8). SGMA provides local agencies with the framework to
manage groundwater basins in a sustainable manner. The legislation recognizes that groundwater is most
effectively managed at the local level and requires local agencies to achieve groundwater sustainability within
20 years of submitting a Groundwater Sustainability Plan (GSP). GSP’s are required for groundwater basins
designated as medium- or high-priority.

In SGMA, sustainable groundwater management is defined as management of groundwater supplies in a
manner that can be maintained in planning and implementation phases without causing undesirable results.
Undesirable results are significant and unreasonable effects from the following six conditions: chronic lowering
of groundwater levels, reduction of groundwater storage, seawater intrusion, degraded water quality, land
subsidence, and depletion of interconnected surface waters.

SGMA and its GSP Emergency Regulations (California Code of Regulations, Title 23, Sections 350 through 358.6)
established requirements related to stakeholder engagement during GSP preparation and of documentation
requirements within the GSP. These requirements include:

e SGMA (Section 10723.2) mandates all interests of all beneficial uses and users of groundwater be
considered: The groundwater sustainability agency shall consider the interests of all beneficial uses and
users of groundwater, as well as those responsible for implementing groundwater sustainability plans.
The interests are represented by Agriculture Users; Domestic Well Owners; Municipal Well Operators;
Public Water Systems; Local Land Use Planning Agencies; Environmental Users of Groundwater; Surface
Water Users; Federal Government; California Native American Tribes; Disadvantaged Communities;
Entities monitoring and reporting groundwater elevations in all or part of a groundwater basin.

e SGMA (Section 10723.4) requires the maintenance of an interested persons list: The groundwater
sustainability agency shall establish and maintain a list of persons interested in receiving notices
regarding plan preparation, meeting announcements, and availability of draft plans, maps, and other
relevant documents. Any person may request, in writing, to be placed on the list of interested persons.

o SGMA GSP Emergency Regulations (Section 354.10) set forth notification requirements as follows: Each
Plan shall include a summary of information relating to notification and communication by the Agency
with other agencies and interested parties. DWR has prepared a Guidance Document for Groundwater
Sustainability Plan Stakeholder Communication and Engagement (DWR Guidance Document, January
2018. https.//water.ca.gov/Programs/Groundwater-Management/Assistance-and-Engagement)

A summary of SGMA engagement and notification requirements for all phases of SGMA as presented in the
Guidance Document for Groundwater Sustainability Plans are shown in Appendix A. To assist Groundwater
Sustainability Agencies (GSA) in identifying stakeholders that reflect diverse social, cultural and economic
elements of the population, the California Department of Water Resources (DWR) Guidance Document
provides a Stakeholder Engagement Chart that lists various interest and examples of stakeholder groups
within each of these categories. This chart is shown below as Table 1. For purposes of this Stakeholder
Communications and Engagement Plan, Beneficial Users and interested parties are collectively referred to
as stakeholders. The Humboldt County Groundwater Sustainability Agency (Humboldt County GSA)
developed an initial stakeholder list and distributes meeting notices and relevant information to the
stakeholders who have requested to be notified. This list is presented in Appendix B (omitting contact and
confidential personal information). It includes Beneficial Users, people who have signed up for the Agency’s
email list, and other potentially interested parties including local businesses, government agencies,
associations, and service organizations. The list will evolve during GSP development as additional
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stakeholders are identified. As of June 2020, 147 interested parties are included on the list. Visit the
Humboldt County Groundwater website for a link to be added to the email list.

Implementation of SGMA and outreach requirements are broken down into four phases. Communication
objectives and goals are discussed throughout this document and specifically discussed in Section Ill:
Communication Objectives to Support the GSP and Section VI: Implementation Timeline.

Table 1: Consideration of various interests and examples of stakeholder groups within each of these
categories.

Category of Interest

Examples of Stakeholder Groups

General Public

Land Use

Private users

Urban/ Agriculture users

Industrial users

Environmental and Ecosystem

Economic Development

Human right to water

Tribes

Federal lands

Integrated Water Management

Other

Citizens groups, Community leaders

Municipalities (City, County planning departments)
Regional land use agencies

Private pumpers, Domestic users, School systems, Hospitals

Water agencies, Irrigation districts, Mutual water companies,
Resource Conservation Districts, Farmers/Farm Bureaus

Commercial and industrial self-supplier
Local trade association or group

Federal and State agencies, Wetland managers, Environmental
groups

Chambers of commerce, Business groups/associations,
Elected officials (Board of Supervisors, City Council),
State Assembly Members, State Senators, State Congress
representative

Disadvantaged Communities, Small community systems,
Environmental Justice Groups
Tribal Government

Military bases, Department of Defense, Forest Service,
National Park Service, Bureau of Land Management

Regional water management groups (IRWM regions),
Flood agencies, Recycled water coalition

Businesses, Environmental consulting firms, Ag financing groups,
Educational institutions
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I. Description and Background of the Eel River Valley Basin

Basin Description and Boundary
The Eel River Valley groundwater basin is adjacent to the Pacific Ocean in Humboldt County, California, and
experiences a cool maritime climate and substantial winter precipitation. The basin boundary encompasses
approximately 72,957 acres and 21,558 residents, with nearly half of this population residing within the City of
Fortuna. In addition to agriculture and timber resources, the City of Fortuna, the City of Ferndale, the City of
Rio Dell, and the unincorporated communities of Loleta, Carlotta, Hydesville, and Scotia occupy the basin. The
Eel River Valley Groundwater Basin contains five (5) census designated places which are recognized by DWR as
Economically Distressed Areas: Ferndale, Loleta, Fortuna, Scotia, and Rio Dell.

Groundwater is supplied for general household use, agriculture production, and industrial or business use.
Groundwater suppliers in the basin include: private domestic and agricultural wells, municipal wells, and public
water systems. The basin is bisected by the main stem Eel River and its tributary, the Van Duzen River, both of
which provide habitat for anadromous salmonids and other fish and aquatic species. The coastal basin
discharges to the Pacific Ocean near Loleta, California. Tidal influences have been recorded in Eel River water
studies up to five miles upstream of the river mouth (SHN, 2019). A study performed in 2016 by the Humboldt
County Resource Conservation District, and included in the Eel River Valley Basin GSP Alternative Submittal,
estimated that approximately 13,558 acres of agricultural lands were irrigated with groundwater, of which
more than 85% was applied to grazed pasture or hay crop production for livestock. Other common basin crop
types include corn, quinoa, and cannabis. The basin provides for multi-use opportunities for outdoor
recreational enthusiasts. The Eel River Valley basin and Eel River watershed and are shown in Figures 1 and 2.
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Figure 1. Image showing the Eel River Valley groundwater basin located entirely within Humboldt County,
highlighted in cyan, Eel River watershed boundary (purple), and main stem of the Eel and Van Duzen
Rivers is shown by the blue lines.
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Figure 2. Image showing the Eel River watershed boundary (purple) across Humboldt, Trinity, Mendocino,
Glen, and Lake Counties. The branches of the Eel River and its tributaries are shown by the blue lines. The
Eel — Russian River basin divide is shown by the red line. The Eel River Valley basin is located entirely

within Humboldt County, highlighted in cyan.
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Disadvantaged Areas (DAs)
The term Disadvantaged Area (DA) refers to the collective group of Severely Disadvantaged Communities
(SDACs), Disadvantaged Communities (DAC), and Economically Distressed Areas (EDAs) (SGM Grant Program
2019 Guidelines). The term EDA is defined as “a municipality with a population of 20,000 persons or less, a
rural county, or a reasonably isolated and divisible segment of a larger municipality where the segment of the
population is 20,000 persons or less, with an annual median household income that is less than 85% of the
Statewide median household income, and with one or more of the following conditions as determined by the
department: (1) financial hardship, (2) Unemployment rate at least 2% higher than the Statewide average, or
(3) low population density (Water Code §79702(k)).”

The Eel River Valley Groundwater Basin contains five (5) census designated places which are EDAs, based on
DWR’s EDA Mapping Tool (https://gis.water.ca.gov/app/edas/). The percentage of the basin population
situated within an EDA is 77% (18,066 divided by 23,384). A map depicting the five EDAs is provided in Figure
3 and a table summarizing the median household income (MHI) and population for each place is provided
below in Table 2.

Table 2. Median household income (MHI) and population for each EDA.

Place GEOID MHI Population
Loleta 0642328 $38,542 624
Ferndale 0623910 $41,042 1,419
Fortuna 0625296 $44,904 11,917
Rio Dell 0660900 $39,981 3,372
Scotia 0670518 $44,063 734
Total: 18,066

W- ’h E

Figure 3. Image showing the five EDAs (magenta) in the Eel River Valley basin, February 14, 2020.
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Basin Background
DWR designated the Eel River Valley groundwater basin as a medium-priority basin January 1, 2015. During the
2018 SGMA Basin Prioritization process, DWR renewed its designation of the Eel River Valley groundwater
basin as a medium-priority basin. Humboldt County Department of Public Works (HCDPW), at the direction of
the Humboldt County Board of Supervisors (BOS), began the process of coming into compliance with SGMA
following the 2015 medium-priority basin designation. Below spells out the steps taken for this process:

e QOctober 6, 2015, the BOS approved the formation of the Eel River Valley Groundwater Working
Group (ERGWG) consisting of stakeholders representing agricultural, municipal and environmental
interests to provide input regarding the local response to DWR'’s designation of the Eel River Valley
groundwater basin as a medium-priority basin.

e DWR authorized local agencies to submit a GSP Alternative by January 1, 2017, if the GSP Alternative
demonstrates that the basin has operated within its sustainable yield over a period of ten (10) years
and contains the functional equivalent of a GSP.

e December 13, 2016, the BOS approved Resolution No. 16-142 authorizing the HCDPW to submit a GSP
Alternative for the Eel River Valley groundwater basin.

e BOS deferred on formation of a GSA in 2016 because a GSP Alternative could be submitted by a local
agency without forming a GSA.

e December 31, 2016, HCDPW submitted a GSP Alternative for the Eel River Valley groundwater basin to
DWR for review and approval.

e HCDPW performed annual monitoring and reporting activities for the Eel River Valley groundwater
basin following submittal of the GSP Alternative.

e July 17, 2019, DWR issued a notification letter and staff report stating that DWR intended to
disapprove the GSP Alternative for the Eel River Valley groundwater basin because the GSP Alternative
did not contain all the required elements and did not provide sufficient evidence that the
requirements for sustainable groundwater management had been performed for a ten (10) year
period.

e September 30, 2019, HCDPW submitted a comment letter regarding DWR's review of the GSP
Alternative for the Eel River Valley groundwater basin.

e SGMA requires that all medium-priority basins have an adopted GSP no later than January 31, 2022, if
a GSP Alternative has not been approved.

e November 12, 2019, the BOS approved Resolution No. 19-111 which committed the County to work
collaboratively with water uses and stakeholders to form a GSA for the Eel River Valley groundwater
basin and authorized HCDPW to apply for a Sustainable Groundwater Management Planning Grant for
the development of a GSP.

e November 13, 2019, DWR issued a notification letter and staff report stating that the GSP Alternative
for the Eel River Valley groundwater basin was disapproved for the reasons stated in its notification
letter dated July 17, 2019.

e March 5, 2020, there was unanimous consent among attendees of the ERGWG for the County BOS to
become the Humboldt County Groundwater Sustainability Agency (Humboldt County GSA) for the
Eel River Valley groundwater basin.

e March 13, 2020, DWR issued an award notification to Humboldt County for the aforementioned grant
application for funds to develop a GSP for the Eel River Valley groundwater basin.

e May 5, 2020, after publication of notice as required by California Government Code Section 6066, the
County held a public hearing regarding formation of the Humboldt County GSA for the Eel River Valley
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groundwater basin. Pursuant to Sections 15306, 15307 and 15308 of Title 14 of the California Code of
Regulations, adoption of Resolution No. 20-39 is exempt from the California Environmental Quality Act
as information collection actions which do not result in a serious or major disturbance to an
environmental resource, actions taken by regulatory agencies for protection of natural resources and
actions taken by regulatory agencies for protection of the environment.

BOS authorized the formation of the Humboldt County GSA for the Eel River Valley groundwater basin.

BOS directed the HCDPW to return with proposed bylaws for the Humboldt County GSA for the Eel
River Valley groundwater basin, including the structure for a Groundwater Resources Advisory
Committee (GRAC).

Request for Qualifications for Professional Consulting Services for the Eel River Valley Groundwater
Sustainability Plan and Monitoring Well Installation Project was issued.

e May 7, 2020, HCDPW notified DWR of its intent to manage groundwater within the boundary of the
Humboldt County GSA for the Eel River Valley groundwater basin.

HCDPW informed DWR of its decision to form the Humboldt County GSA for the Eel River Valley
groundwater basin and to take such other and further steps as necessary to comply with the
Sustainable Groundwater Management Act of 2014.

e July 22,2020, HCDPW completed the review and selection process of the 2 proposals submitted. GHD,
Inc. was selected as the Eel River Valley Groundwater Sustainability Plan and Monitoring Well
Installation Project consultant. The County and Consultant are working together to develop the GSP.

Basin Governance and Decision-Making Process
The Humboldt County GSA is governed by the Humboldt County Board of Supervisors. The agency was formed
under authority established by California’s SGMA of 2014 and Humboldt County Board of Supervisors
Resolution 20-39 (May 5, 2020). The GSA’s decision-making process is broken down by the roles of the Board
of Directors, staff, Eel River Groundwater Working Group, and Groundwater Resources Advisory Committee (if
formed).

Role of Humboldt County GSA

The Humboldt County GSA is governed by the Humboldt Cou