The NC Dataset identifies vegetation and wetland features that are good indicators of a GDE. The
dataset is comprised of 48 publicly available state and federal datasets that map vegetation, wetlands,
springs, and seeps commonly associated with groundwater in California3. It was developed through a
collaboration between DWR, the Department of Fish and Wildlife, and The Nature Conservancy (TNC).
TNC has also provided detailed guidance on identifying GDEs from the NC dataset* on the Groundwater
Resource Hub®, a website dedicated to GDEs.

Groundwater basins can be comprised of one continuous aquifer (Figure 2a) or multiple aquifers stacked
on top of each other (Figure 2b). In unconfined aquifers (Figure 2a), using the depth-to-groundwater
and the rooting depth of the vegetation is a reasonable method to infer groundwater dependence for
GDEs. If groundwater is well below the rooting (and capillary) zone of the plants and any wetland
features, the ecosystem is considered disconnected and groundwater management is not likely to affect
the ecosystem (Figure 2d). However, it is important to consider local conditions (e.g., soil type,
groundwater flow gradients, and aquifer parameters) and to review groundwater depth data from
multiple seasons and water year types (wet and dry) because intermittent periods of high groundwater
levels can replenish perched clay lenses that serve as the water source for GDEs (Figure 2c). Maintaining
these natural groundwater fluctuations are important to sustaining GDE health.

Basins with a stacked series of aquifers (Figure 2b) may have varying levels of pumping across aquifers
in the basin, depending on the production capacity or water quality associated with each aquifer. If
pumping is concentrated in deeper aquifers, SGMA still requires GSAs to sustainably manage
groundwater resources in shallow aquifers, such as perched aquifers, that support springs, surface
water, domestic wells, and GDEs (Figure 2). This is because vertical groundwater gradients across
aquifers may result in pumping from deeper aquifers to cause adverse impacts onto beneficial users
reliant on shallow aquifers or interconnected surface water. The goal of SGMA is to sustainably manage
groundwater resources for current and future social, economic, and environmental benefits. While
groundwater pumping may not be currently occurring in a shallower aquifer, use of this water may
become more appealing and economically viable in future years as pumping restrictions are placed on
the deeper production aquifers in the basin to meet the sustainable yield and criteria. Thus, identifying
GDEs in the basin should done irrespective to the amount of current pumping occurring in a particular
aquifer, so that future impacts on GDEs due to new production can be avoided. A good rule of thumb
to follow is: if groundwater can be pumped from a well - it’s an aquifer.

3 For more details on the mapping methods, refer to: Klausmeyer, K., J. Howard, T. Keeler-Wolf, K. Davis-Fadtke, R. Hull,
A. Lyons. 2018. Mapping Indicators of Groundwater Dependent Ecosystems in California: Methods Report. San Francisco,
California. Available at: https://groundwaterresourcehub.org/public/uploads/pdfs/iGDE data paper 20180423.pdf

4 “Groundwater Dependent Ecosystems under the Sustainable Groundwater Management Act: Guidance for Preparing
Groundwater Sustainability Plans” is available at: https://groundwaterresourcehub.org/gde-tools/gsp-guidance-document/

5 The Groundwater Resource Hub: www.GroundwaterResourceHub.org
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Figure 2. Confirming whether an ecosystem is connected to groundwater. Top: (a) Under the ecosystem is
an unconfined aquifer with depth-to-groundwater fluctuating seasonally and interannually within 30 feet from land
surface. (b) Depth-to-groundwater in the shallow aquifer is connected to overlying ecosystem. Pumping
predominately occurs in the confined aquifer, but pumping is possible in the shallow aquifer. Bottom: (c) Depth-
to-groundwater fluctuations are seasonally and interannually large, however, clay layers in the near surface prolong
the ecosystem’s connection to groundwater. (d) Groundwater is disconnected from surface water, and any water in
the vadose (unsaturated) zone is due to direct recharge from precipitation and indirect recharge under the surface
water feature. These areas are not connected to groundwater and typically support species that do not require
access to groundwater to survive.




SGMA requires GSAs to describe current and historical groundwater conditions when identifying GDEs
[23 CCR §354.16(g)]. Relying solely on the SGMA benchmark date (January 1, 2015) or any other
single point in time to characterize groundwater conditions (e.g., depth-to-groundwater) is inadequate
because managing groundwater conditions with data from one time point fails to capture the seasonal
and interannual variability typical of California’s climate. DWR’s Best Management Practices document
on water budgets® recommends using 10 years of water supply and water budget information to describe
how historical conditions have impacted the operation of the basin within sustainable yield, implying
that a baseline’ could be determined based on data between 2005 and 2015. Using this or a similar
time period, depending on data availability, is recommended for determining the depth-to-groundwater.

GDEs depend on groundwater levels being close enough to the land surface to interconnect with surface
water systems or plant rooting networks. The most practical approach® for a GSA to assess whether
polygons in the NC dataset are connected to groundwater is to rely on groundwater elevation data. As
detailed in TNC’s GDE guidance document*, one of the key factors to consider when mapping GDEs is
to contour depth-to-groundwater in the aquifer that is supporting the ecosystem (see Best Practice #5).

Groundwater levels fluctuate over time and space due to California’s Mediterranean climate (dry
summers and wet winters), climate change (flood and drought years), and subsurface heterogeneity in
the subsurface (Figure 3). Many of California’s GDEs have adapted to dealing with intermittent periods
of water stress, however if these groundwater conditions are prolonged, adverse impacts to GDEs can
result. While depth-to-groundwater levels within 30 feet* of the land surface are generally accepted as
being a proxy for confirming that polygons in the NC dataset are supported by groundwater, it is highly
advised that fluctuations in the groundwater regime be characterized to understand the seasonal and
interannual groundwater variability in GDEs. Utilizing groundwater data from one point in time can
misrepresent groundwater levels required by GDEs, and inadvertently result in adverse impacts to the
GDEs. Time series data on groundwater elevations and depths are available on the SGMA Data Viewer®.
However, if insufficient data are available to describe groundwater conditions within or near polygons
from the NC dataset, include those polygons in the GSP until data gaps are reconciled in the monitoring
network (see Best Practice #6).

DROUGHT | DRY Figure 3. Example seasonality
and interannual variability in
depth-to-groundwater over

SERING 2015 time. Selecting one point in time,
such as  Spring 2018, to
characterize groundwater
conditions in GDEs fails to capture
what groundwater conditions are
necessary to maintain the
ecosystem status into the future so
adverse impacts are avoided.

BASELINE

6 DWR. 2016. Water Budget Best Management Practice. Available at:
https://water.ca.gov/LegacyFiles/groundwater/sgm/pdfs/BMP Water Budget Final 2016-12-23.pdf

7 Baseline is defined under the GSP regulations as “historic information used to project future conditions for hydrology,
water demand, and availability of surface water and to evaluate potential sustainable management practices of a basin.”
[23 CCR §351(e)]

8 Groundwater reliance can also be confirmed via stable isotope analysis and geophysical surveys. For more information
see The GDE Assessment Toolbox (Appendix IV, GDE Guidance Document for GSPs*).

9 SGMA Data Viewer: https://sgma.water.ca.gov/webgis/?appid=SGMADataViewer




BEST PRACTICE #3. Ecosystems Often Rely on Both Groundwater and Surface Water

GDEs are plants and animals that rely on groundwater for all or some of its water needs, and thus can
be supported by multiple water sources. The presence of non-groundwater sources (e.g., surface water,
soil moisture in the vadose zone, applied water, treated wastewater effluent, urban stormwater, irrigated
return flow) within and around a GDE does not preclude the possibility that it is supported by
groundwater, too. SGMA defines GDEs as "ecological communities and species that depend on
groundwater emerging from aquifers or on groundwater occurring near the ground surface" [23 CCR
§351(m)]. Hence, depth-to-groundwater data should be used to identify whether NC polygons are
supported by groundwater and should be considered GDEs. In addition, SGMA requires that significant
and undesirable adverse impacts to beneficial users of surface water be avoided. Beneficial users of
surface water include environmental users such as plants or animals®, which therefore must be
considered when developing minimum thresholds for depletions of interconnected surface water.

GSAs are only responsible for impacts to GDEs resulting from groundwater conditions in the basin, so if
adverse impacts to GDEs result from the diversion of applied water, treated wastewater, or irrigation
return flow away from the GDE, then those impacts will be evaluated by other permitting requirements
(e.g., CEQA) and may not be the responsibility of the GSA. However, if adverse impacts occur to the
GDE due to changing groundwater conditions resulting from pumping or groundwater management
activities, then the GSA would be responsible (Figure 4).

Water Surface Water
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Adverse impacts
on GDE '

GSA RESPONSIBLE
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Surface water irrigation diverted and groundwater conditions unchanged Groundwater conditions changed due to groundwater use

Figure 4. Ecosystems often depend on multiple sources of water. Top: (Left) Surface water and groundwater
are interconnected, meaning that the GDE is supported by both groundwater and surface water. (Right) Ecosystems
that are only reliant on non-groundwater sources are not groundwater-dependent. Bottom: (Left) An ecosystem
that was once dependent on an interconnected surface water, but loses access to groundwater solely due to surface
water diversions may not be the GSA'’s responsibility. (Right) Groundwater dependent ecosystems once dependent
on an interconnected surface water system, but loses that access due to groundwater pumping is the GSA's
responsibility.

10 For a list of environmental beneficial users of surface water by basin, visit: https://groundwaterresourcehub.org/gde-
tools/environmental-surface-water-beneficiaries/




BEST PRACTICE #4. Select Representative Groundwater Wells

Identifying GDEs in a basin requires that groundwater conditions are characterized to confirm whether
polygons in the NC dataset are supported by the underlying aquifer. To do this, proximate groundwater
wells should be identified to characterize groundwater conditions (Figure 5). When selecting
representative wells, it is particularly important to consider the subsurface heterogeneity around NC
polygons, especially near surface water features where groundwater and surface water interactions
occur around heterogeneous stratigraphic units or aquitards formed by fluvial deposits. The following
selection criteria can help ensure groundwater levels are representative of conditions within the GDE
area:

e Choose wells that are within 5 kilometers (3.1 miles) of each NC Dataset polygons because they
are more likely to reflect the local conditions relevant to the ecosystem. If there are no wells
within 5km of the center of a NC dataset polygon, then there is insufficient information to remove
the polygon based on groundwater depth. Instead, it should be retained as a potential GDE
until there are sufficient data to determine whether or not the NC Dataset polygon is supported
by groundwater.

e Choose wells that are screened within the surficial unconfined aquifer and capable of measuring
the true water table.

e Avoid relying on wells that have insufficient information on the screened well depth interval for
excluding GDEs because they could be providing data on the wrong aquifer. This type of well
data should not be used to remove any NC polygons.
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Figure 5. Selecting representative wells to characterize groundwater conditions near GDEs.




BEST PRACTICE #5. Contouring Groundwater Elevations

The common practice to contour depth-to-groundwater over a large area by interpolating measurements
at monitoring wells is unsuitable for assessing whether an ecosystem is supported by groundwater. This
practice causes errors when the land surface contains features like stream and wetland depressions
because it assumes the land surface is constant across the landscape and depth-to-groundwater is
constant below these low-lying areas (Figure 6a). A more accurate approach is to interpolate
groundwater elevations at monitoring wells to get groundwater elevation contours across the
landscape. This layer can then be subtracted from land surface elevations from a Digital Elevation Model
(DEM)!! to estimate depth-to-groundwater contours across the landscape (Figure b; Figure 7). This will
provide a much more accurate contours of depth-to-groundwater along streams and other land surface
depressions where GDEs are commonly found.
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Figure 6. Contouring depth-to-groundwater around surface water features and GDEs. (a) Groundwater
level interpolation using depth-to-groundwater data from monitoring wells. (b) Groundwater level interpolation using
groundwater elevation data from monitoring wells and DEM data.

Figure 7. Depth-to-groundwater contours in Northern California. (Left) Contours were interpolated using
depth-to-groundwater measurements determined at each well. (Right) Contours were determined by interpolating
groundwater elevation measurements at each well and superimposing ground surface elevation from DEM spatial
data to generate depth-to-groundwater contours. The image on the right shows a more accurate depth-to-
groundwater estimate because it takes the local topography and elevation changes into account.

11 USGS Digital Elevation Model data products are described at: https://www.usgs.gov/core-science-
systems/ngp/3dep/about-3dep-products-services and can be downloaded at: https://iewer.nationalmap.gov/basic/




BEST PRACTICE #6. Best Available Science

Adaptive management is embedded within SGMA and provides a process to work toward sustainability
over time by beginning with the best available information to make initial decisions, monitoring the
results of those decisions, and using the data collected through monitoring programs to revise
decisions in the future. In many situations, the hydrologic connection of NC dataset polygons will not
initially be clearly understood if site-specific groundwater monitoring data are not available. If
sufficient data are not available in time for the 2020/2022 plan, The Nature Conservancy strongly
advises that questionable polygons from the NC dataset be included in the GSP until data
gaps are reconciled in the monitoring network. Erring on the side of caution will help minimize
inadvertent impacts to GDEs as a result of groundwater use and management actions during SGMA
implementation.

KEY DEFINITIONS

Groundwater basin is an aquifer or stacked series of aquifers with reasonably well-
defined boundaries in a lateral direction, based on features that significantly impede
groundwater flow, and a definable bottom. 23 CCR §341(g)(1)

Groundwater dependent ecosystem (GDE) are ecological communities or species
that depend on groundwater emerging from aquifers or on groundwater occurring near
the ground surface. 23 CCR §351(m)

Interconnected surface water (ISW) surface water that is hydraulically connected at
any point by a continuous saturated zone to the underlying aquifer and the overlying
surface water is not completely depleted. 23 CCR §351(0)

Principal aquifers are aquifers or aquifer systems that store, transmit, and yield
significant or economic quantities of groundwater to wells, springs, or surface water
systems. 23 CCR §351(aa)

ABOUT US

The Nature Conservancy is a science-based nonprofit organization whose mission is to conserve the
lands and waters on which all life depends. To support successful SGMA implementation that meets the
future needs of people, the economy, and the environment, TNC has developed tools and resources
(www.groundwaterresourcehub.org) intended to reduce costs, shorten timelines, and increase benefits

for both people and nature.
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Figure 1. Groundwater elevation representative monitoring sites in relation to key
beneficial users: a) Groundwater Dependent Ecosystems (GDEs), b) Drinking Water

users, c) Disadvantaged Communities (DACs), and d) Tribes.
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Figure 2. Groundwater quality representative monitoring sites in relation to key
beneficial users: a) Groundwater Dependent Ecosystems (GDEs), b) Drinking Water
users, c) Disadvantaged Communities (DACs), and d) Tribes.
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COUNTY OF LAKE
COMMUNITY DEVELOPMENT DEPARTMENT
Planning Division

Courthouse - 255 N. Forbes Street

Lakeport, California 95453

Telephone 707/263-2221 FAX 707/263-2225

Lake County Water Resources Department
Attention: Marina Deligiannis

255 N Forbes St., #309

Lakeport, CA 95453

(707) 263-2344
water.resources@lakecountyca.gov

November 29, 2021

Re: Comments on the Big Valley Basin Draft Groundwater Sustainability Plan (GSP), Due
December 3, 2021

Dear Lake County Water Resources Department,

The Community Development Department, Planning Division would like to provide the following
comments on the Big Valley Basin Draft Groundwater Sustainability Plan (GSP). We are excited
to see the new plan, and look forward to working with your agency on permitting applications
for future development projects under the GSP.

If you have any questions or need clarification on any of the comments, please do not hesitate
to contact our senior planner at (707) 263-2221 or laura.hall@lakecountyca.gov.

Sincerely,

i

Laura Hall, Senior Planner



November 29, 2021 Big Valley Basin GSP Comments

COMMENTS ON THE BIG VALLEY BASIN
DRAFT GROUNDWATER SUSTAINABILITY PLAN (GSP)

Section 2. Plan Area and Basin Setting, Figure 2-2. Land Use in Big Valley Basin line 114, and
Table 2-2 Current and Historical Crops by Acreages: 2001-2018 line 119, and lines 130-137:

The Community Development Department, Planning Division has existing permitting data on
past, current, and proposed commercial cannabis throughout the County. In addition, Regional
Water Board enroliments under Order R5 2015-0113 began in this area of Lake County in 2016,
and continues today under Order No. WQ 2019-0001-DWQ. Also, UC Berkeley, UC Davis, and UC
Riverside have published data on groundwater use by cannabis cultivators throughout California,
which Lake County is often included in (https://calag.ucanr.edu/archive/?article=ca.2019a0015;
https://iopscience.iop.org/article/10.1088/2515-7620/ac1124/meta). Some of this data could be
used to provide a more accurate picture of legal commercial cannabis in the County as it relates
to groundwater use, and the possible impacts on beneficial users and the environment
(threatened Clear Lake hitch, fertilizer use, etc.). Although there is currently no data on the illegal
cultivation of cannabis with exception of aerial imagery, providing some information on the crop
is better than simply not addressing it, especially since cannabis is quickly becoming the number
one crop in Lake County. The statement “As of 2021, no reliable information on cannabis
irrigation or projections exists for Lake County” is not an accurate statement.

Additionally, the Community Development Department is currently building a database that will
geo-reference all cannabis projects throughout Lake County. The data will include the location of
all wells included in Cannabis Permit Applications, as well as proposed water utilization
estimates. Since the Big Valley Groundwater Sustainability Plan is a long term plan, the Lake
County Community Development Department feels it would be appropriate to include language
in the “Plan” that references the soon to be available geo-referenced database and requires that
any future planning and development projects utilize the most current and available information
in any environmental analysis.

Section 2. Plan Area and Basin Setting:

Having two Sections both named “2. Plan Area and Basin Setting” within the plan is confusing for
the reader. Although the PDFs are named differently, it still takes effort to figure out that the
numbering system is different in each Section.

Section 2. Plan Area and Basin Setting, lines 861 — 875, and 959 — 965:

The GSP states that Kelsey Creek immediately downstream of State Highway 29 is potentially
hydraulically connected to the groundwater basin for up to 2 miles during wet conditions during
the winter and spring. During dry conditions during summer and fall, the portion of the creek that
is hydraulically connected shrinks to less than a mile. It also states that Adobe Creek is
hydraulically connected to the groundwater aquifer for approximately 1.3 miles upstream from
State Highway 29 during the winter and spring. However, during the summer and fall, Adobe
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Creek is losing water and also may be hydraulically disconnected from the groundwater aquifer
due to low flows in the creek and increased groundwater extraction. If groundwater wells in these
areas can be defined as subterranean, then there should be a discussion on State Water Board
requirements for cannabis cultivators as related to water diverted from subterranean streams
flowing through a known and definite channel (e.g., groundwater well diversions from subsurface
stream flows).

Appendix 7A. Big Valley Basin Communication and Engagement Plan lines 532-565, and Section
2. Plan Area and Basin Setting lines 155-158:

According to the GSP, the overall Big Valley Basin population living in a disadvantaged area
(defined by DWR's SGM 543 Grant Program 2019 Guidelines as “a collective group of severely
disadvantaged communities, disadvantaged communities, and economically distressed area”}) is
more than 96 percent. However, it does not appear there is any discussion throughout GSP on
current or future drinking water costs for this group. Due to the ongoing high cost of drinking
water that the disadvantaged community of Lucerne and other communities throughout Lake
County continue to face, it seems this would be an important topic that should be addressed.
Also, since the GSP includes Goal WR-3 from the General Plan, a discussion on this topic would
be appropriate.

Section 2. Plan Area and Basin Setting, lines 139-173:

A general plan establishes a blueprint for development, and provides a long-term vision for the
community's growth, which includes goals, policies and maps to guide decision making on zoning
and specific projects. General plans cover the entire jurisdictional land. “A specific plan is a tool
for the systematic implementation of the general plan. It effectively establishes a link between
implementing policies of the general plan and the individual development proposals in a defined
area. A specific plan may be as general as setting forth broad policy concepts, or as detailed as
providing direction to every facet of development from the type, location and intensity of uses
to the design and capacity of infrastructure; from the resources used to finance public
improvements to the design guidelines of a subdivision (Governor’s Office of Planning and
Research, 2001%).”

Although the GSP mentions specific plans and how they need to be consistent with general plans,
there is no mention specifically of the Kelseyville Area Plan. At the very least, because the plan
has many policy’s directly related to groundwater use, a summary of this plan should be included
in the GPS. Also, how will the GPS affect the goals, objectives, and policies included in the

! Governor’s Office of Planning and Research. The Planner’s Guide to Specific Plans. January 2001 Edition, accessed
26 November 2021 < https://californiareleaf.org/wp-content/uploads/2019/06/OPR-A-Planners-Guide-to-Specific-
Plans.pdf>,
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Kelseyville Area Plan? Below are some of the objectives and goals from the plan that might be
relevant to the GPS.

Objective

3.3: To protect and preserve the quality and quantity of water resources for the long-term
development of the Kelseyville area.

Policies

3.3a: New water storage facilities that do not result in significant adverse environmental
impacts should be encouraged.

3.3b: New development should be designed to conserve water usage through the use of
drought resistent vegetation, water flow restrictors and other conservation measures.

3.3c: New development should be designed to maximize groundwater recharge and
reduce off-site runoff to the greatest extent possible.

3.3d: New proposals to remove water in bulk or for bottling should be required to conduct
detailed hydrologic analyses to ensure that adequate water supplies remain available to
downstream area habitat and users.

Agriculture

Objective

3.5: To encourage agricultural activities and development in the Kelseyville Planning Area and
limit the intrusion of incompatible development into prime agricultural areas.

Policies
3.5c: The "Al", Agricultural Industrial combining district should be utilized on all properties
possessing prime agricultural soils and are in groundwater recharge areas to discourage
incompatible development in agricultural areas and to increase the economic viability of
agricultural operations.

Water Quality

Objective

4.5: To protect water quality in the Kelseyville Planning Area for the long-term benefit of area
residents.
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Policies

4.5a: Local surface water and groundwater supplies in areas where there is a high
concentration of on-site wastewater disposal systems, with densities of greater than one
dwelling unit per acre, should be periodically monitored.

4-11 4.5b: The County should promote the formation of a Groundwater Management
District pursuant to the statutory authority provided in the Water Code App. 4145;
Section 10750, for the purpose of maintaining local input and control on the management
of the Big Valley Groundwater Basin.

Water and Sewer

5.32d: Groundwater usage of all water service agencies shall be monitored to prevent longterm
degradation and depletion of groundwater basins in the Kelseyville area.
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PUBLIC COMMENT

By Joan Moss

| began studying my binder December 1, and | am commenting first on page 2-19
2.1.5.3, line 352 “Groundwater quality monitoring was discontinued after 2007.”

This page is confusing, since 343 states 24 wells that were monitored by Lake
County or DWR under CASGEM program

| was questioning how our presenter Nov 19 could state the groundwater levels
in Big Valley have risen without showing any data or testing results, and here in
this document the statement has been made that groundwater monitoring
ceased after 2007.

Then on page 2-21 and in lines 393 it states the State and Federal Entities
Groundwater Ambient Monitoring and Assessment Program, established in
20002 has been monitoring under various agencies.

Sky Hoyt is a programmer on KPFZ Community radio and states repeatedly the
wells are monitored twice a year. He does not say which wells where.

| believe these varied reports and statements need clarification and consistency.

Especially would | like to see the proof by our engineer presenter that the
groundwater in Big Valley is going up. | could not understand him and he did not
define his terms and what they meant. It was like a man from another planet
expecting us to understand his language.

I have watched and | have seen dry creeks, Kelsey Creek and Cole Creek, that have
been dry for the last couple of years, and Hitch, an endangered species, are in
danger of extinction. (Committee members Peter Windrem of the Chi Council and
EPA Sara Ryan speaking at the meeting Nov 19. also in the binder.)

At the meeting November 19" it was stated that only one member of the public
attended the last evening meeting. On November 19 | believe | was the only
member of the public who attended the meeting.

It was stated that only 26 wells in Lake County have been reported in the county.



I want to say here that the public needs to be more involved in the process. | am
willing to help with this.

I have a copy of the Lake County Groundwater Management plan dated March
31, 2006. EXHIBIT |

In the 2006 document on page 3-6 under the heading Big Valley Groundwater
Basin table 3-5 the priority states “Maintain high groundwater levels to prevent
geothermal water intrusion”

On page 3-3 of the 2006 document the Upper Lake Basin water supply contained
“iron, manganese, Sulphur and nitrates. Which may be related to geothermal
intrusion into the groundwater basin.”

I am concerned about the term “geothermal water” and how many times it is
mentioned in this document, the 2006 Groundwater Management Plan.

| am here going to write about CREDIBILITY ISSUES WITH GOVERNMENT
AGENCIES

I have worked and watched government issues for over twenty years, and broke
the story about the Sulphur Bank Mercury Mine getting on the Superfund List,
breaking the story into the San Francisco Chronicle as a freelance news stringer
and into a Mendocino Radio station, KZYX.

There has been an unfortunate change in the media, and in the committee, and
now no one mentions the methylation of mercury, and vaguely mentions
“Mercury in the lake sediments gets absorbed by algae and builds up in fish”
EXHIBIT Il The update from the EPA.

Cyanobacteria is the new term, and cyanotoxins are monitored and written
about, except for a recent press release dated Nov 12, 2021 from the Lake County
Health Department that mentions
“algal(cyanobacteria)” in the fifth paragraph.

The press release mentions “toxins” but does not mention which toxin. The press
release mentions coliform and nitrates, but does not define or explain what these
toxins are.



Finally, the term methylation of mercury | finally found in a press release from
Brazil EXHIBIT IV,

“MeHg (methyl mercury) production exhibited a strong positive covariation with
cyanobacteria abundance.....This indicates that ecological conditions that favor
the establishment and development of cyanobacteria are associated with higher
rates of methylation in aquatic systems. This suggests that cyanobacteria could
be a proxy for sites of MeHg production in some natural aquatic environments.”

My last comment is about a book | am reading written by Robert F Kennedy Jr,
THE REAL TONY GAUCI, published November of 2021. It makes me question
Everything.

Joan Moss, 9291 Wildcat Road, Kelseyville, Ca 95451
Public

1-707-279-1650

1-707-262-2457
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2021 Sulphur Bank Superfund Site Cleanup Upda

The U.S. Environmental Protection Agency (EPA)
added the Sulphur Bank Mercury Mine Site to its
Superfund cleanup program in 1990. The site is
large (about 160 acres) and is polluted with arsenic
and mercury from histotic mining activities. EPA
has completed eight short-term cleanup projects
at the site to pfevent community members and
the environment from coming into contact with
highly contaminated mine waste (pollution). EPA
has also been researching options for a long-term
cleanup for the site. For more information view

the site webpage at: www.epa.gov/superfund/
sulphurbankmercury

Clear Lake

Residential Soils

Overlook of the site with Clear Lake in the background.
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This update covers

« How the site affects Clear Lake community health;
« Options for the long-term site cleanup; and

- Timeline and goals for cleanup.

Also Inside:
« How to reduce contact with site pollutants (pg. 4)

« How to stay involved (pg. 8)
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Map in upper-left indicates the location of the site with a red dot.



Brief Descripfion of the Sulphur Bank Mercury Mine Superfund Site

‘The 160-acre Sulphur Bank Mercury Mine site is an abandoned

open pit mercury mine located on the shoreline of Clear Lake For definitions of the bolded
in Lake County, California. The Sulphur Bank Mercury Mine was terms please go to page 7
mined for sulphur and mercuty between 1865 and 1957. About of the fact sheet to find the
150 actes of mine tailings and waste rock and a flooded open glossary.

pit mine (called the Herman Impoundment) are located on the
property (see map). Approximately two million cubic yards of mine waste and tailings remain on the mine site. The
Herman Impoundment is filled with acidic water and is 750 feet from the shote of Clear Lake. The Elem Indian
Colony is on a portion of the site. Tribal members use the land and resources on and near the site for traditional
cultural activities.

il
]

The geology of the area naturally contains high levels
ot‘rqwicm:)g Tlag 1 1:31'1133ctivity in the area brought
{thos the ABrERARS it has contaminated the soil
and Clear Lake sediments. Mercury in the lake
sediments gets absorbed by algae and buildsup in fish
(see graphic below), The levels of mercury in the fish 1n
Clear Lake led the state to issue an advisory to limit
consumption of fish caught in Clear Lake. For more

information view the state’s webpage at: ¢ Js:hh_aum_mam %ﬂr\ '}/‘)
7,8‘3/7

Close-up of Herman Impoundment water onsite.

0‘1

MINE WASTE

T - MERCURY POLLUTED SEDIMENTS
Mercury.Concentration ==

Geothermal Water Flow

LEGEND:

“ Mine Waste - Water - Earthen Dam  <ff=—— WaterFlow  we= Surface water @—— Geothermal Water Flow \ Increasing Mercury Levels

Graphic showing how mercury from mine waste (pollution) moves with groundwater flow from Herman
Impoundment, through the waste rock dam, and into Clear Lake where it further contaminates lake sediments.

2 Sulphur Bank Superfund Site Cleanup Update



SECTION 1

/How the Mine Affects Clear
* Lake Community Health

How does EPA evaluate the risk to What did EPA study in the area?

human hea |th ? Q Waste materials and soils on the site.

@ Residential soils within the Elem Indian
Colony (EIC) and other residential areas
along Sulphur Bank Mine Road affected
by mining waste.

EPA did a study—called 2 Human Health Risk Assessment—
to see how pollution from the mine may affect human health. In
this assessment, EPA looked at how toxic the chemicals from the
mine are and the different ways the Clear Lake community could

come into contact with the pollutants (exposure). EPA also @ Sediment samples along the Clear Lake
worked with the Elem Indian Colony to consider how traditional shoreline and upstream from the site.
practices conttibute to exposure to the pollution. 9 Surface water samples onsite and from

nearby wetlands.

Q Fish tissue (black crappie, bluegill sunfish,
channel catfish, common carp, largemouth
bass, redear sunfish, Sacramento sucket,
silverside, threadfin shad, and tule perch)
in different parts of Clear Lake.

Q Wild plants (including acotns, tule roots,
tule stalks, cattail roots, and cattail stalks)
around the site and EIC.

Who was considered for the Human
Health Risk Assessment?

Q Traditional tribal users of the land,

Q Clear Lake residents;

@ Recreational users, including fishermen;
and

. e ¥,

EPA gathering soils from the site. Q@ Trespassers on the site.

What tribal exposures were
Please note that no one is drinking or using considered?

groundwater polluted by the site. Drinking
water provided to residents and businesses in
the area is safe to drink.

@ Traditional practices using the land/soil
on the Elem Indian Colony;

@ Drinking water from Clear Lake; and

?/ 2 7 /2 Q Eating fish, plants (acorns, tules, and
1 ] l

ll cattails), and waterfowl.

February 2021 3



How to Reduce Your Contact with Pollution From the Site?

What pollutants from the site are most risky to community
members? What are the ways community members come into
contact with them?

Arsenic poses the greatest risk, but only to those who may trespass
on the site and in some way eat or breathe in surface soils. Arsenic is
highly toxic and has a high cancer risk if eaten/breathed in. The site
and the land that sutrounds it naturally has metals, which is why it
was mined for many years. The Clear Lake area has more arsenic in
soils than in othet parts of the country. )

Mercury poses a tisk to those in tribal communities and in the trespassing risks.
general public who may eat more fish than the state recommends. It can cause permanent damage to the
nervous system and might result in disabilities for developing fetuses and children.

Change heating/conling system intake filters on a
semi-ragular basis per the manufacturer's guidance.

Remove your shoes before entering the house.

s =

How can | reduce

my contact with

arsenic in soil? M L =
Dust from outsicie can be tracked in on your shoes and lodge If possible, ensure your filter has a high Minimum Efficiency
in carpets and upholstery in small amounts that add up over Reporting Value (MERV) of 13 or higher. This will minimize
time. soils and dust from the outside that can collect in ducts.

Wash your hands and your children's hands
before eating.

Consider growing plants in raised beds with pur-
chased/clean soil and lav craund cover lline wood
chips) in your backyar io reduce wind blown dust. |,

Lettuce, radishes, broccoli, brussel sprouts, kale, and
cabbage accumulate more arsenic from soils than other
garden plants. Consider eating a limited amount of these

Also, wash your homegrown vegetables and fruit before vegetables from local gardens. Avoid growing sticky plants,
eating. This will ensure that soils or dust on your hands/food such as the ones above or marijuana, that can accumulate
do not get on your food or directly into your mouth. more arsenic dust. —— ]
: = L2 na P [oToT] dqu%
How can I avoid mercury pollution in fish? If the fish are polluted, can I safely swim
The California Office of in the lake?
Environmental Health and Pollution from the site does not make it unsafe
Hazard Assessment (OEHHA)  to swim in Clear Lake. Levels of mercuty in the
&‘ TOXIC issued a limit on eating fish lake water consistently meet state and federal
' HAZARD from Clear Lake. It is based on  standards. However, there are occasional and

. e e
mercury found in edible Clear ~ naturally occurring algal and cyanobacteria blooms

- e e e b,
Lake fish tissue. OEHHA is the agency responsible for  that occur in Clear Lake that can make the water

Wi i loiinl
evaluating health impacts from eating polluted fish and unsafe to swim in. These usually occur in mid to
L. . .
recommend safe limits on eating polluted fish. This fish ~ late summer. We advise the community to follow
advisoty can be viewed at: information and instructions from the State

of California and the County of Clear Lake on
cyanobactetia blooms.

www.ochha.ca.gov/advisories

Sulphur Bank Superfund Site Cleanup Update



Since 2017, EPA has studied long-term cleanup options for the
' Sulphur Bank Mine site. This study is detailed in EPA’s Focused
/ SECTION 2 Feasibility Study document. EPA is finalizing this study and
f Options to Address will use it to help make a final decision on how to clean up the

site. The next step in the process is the publishing of a proposed
cleanup plan (Proposed Plan) for the mine portion of the site.
EPA plans to issue this Proposed Plan on the mine site cleanup
for public comment in the mid-late Summer of 2021.

Pollution from the Site

Also, £PA continues to study the lake and its sediment to
understand how it might reduce the mercury contamination in the
lake. Clgar Lake’s geology and the way mercury moves through the
food chain makes the site’s pollution in Clear Lake very difficult

to clean up. Before cleaning up the lake EPA must determine how
each cleanup option would affect levels of metcury in fish. EPA
must also understand how mine-related mercury contamination

in the lake differs from metcury that is naturally occurring in the
area. EPA anticipates the Proposed Plan for the lake and sediment
cleanup to be several years away.

Site monitoring work in progress.

SECTION 3

EPA Cleanup Timeline and Goals

EPA is committed to create the site clean up plan (Proposed Plan) for the mine pottion of the site this year. To
do this, EPA has been working with stakeholdets from:
* EPA Headquarters;
¢ the Elem Ttribal Colony;
¢ California Department of Toxic Substances Control; and
¢ Central Valley Regional Water Quality Control Board.
The stakeholder group has developed goals for the site team for both t\,bv; near term (next five years) and
long term (through 2037). The cleanup plan for the lake and its sedimenit and wetlands will require further

investigation. On the next page there is a site specific timeline that show’s Where different parts of the site will be
in the cleanup process duting the next eight years. These are approximate years and subject to delays ot change.

February 2021 : 5



Site Timeline

Mine Site @
Update Human Health Risk

2020 Assessment and Focused
Feasibility Study EILD

2021 Interim Proposed Plan B

2022 Interim Record of Decision 3
Interim Record of Decision

Phase 1 Remedial Design (RD)
2023
-2028

Interim Record of Decision
Phase 1 Remedial Actions (RAs) €3

Clear Lake and Sediment € |

Evaluate lake data and
coordinate study with USGS on
mercury in fish tissue E)

Refine Site Strategy
and collect data

Remedial Investigation/
Feasibility Study (RI/FS)

Review existing site data

Designate new Operable Unit.

Remedial Investigation/
Feasibility Study (RI/FS) EB

Proposed Plan
Record of Decision
Remedial Design (RD) °
Remedial Actions (RAs)

Above is a site specific timeline that notes (with numbers that connect to the Superfund Process Graphic below)
where different parts of the site will be in the process during the next eight years.

The Superfund Process

Health Risk |
Assessment !

Government to Government Tribal coordination

Preliminary | Placement on Remedial Feasibility | Proposed Plan | Recordof = Remedial Remedial Long-Term
Assessment/ | the National Investigation Study (PP) Decision Design Action Operations &
Site Inspection | Priorities List (RI) (FS) (ROD) (RD} (RA) Maintenance
LIRS Eco and Human (O&M)

© 6 0

Timeline Definitions

Human Health Risk Assessment: An evaluation of
how the site impacts human health.

Focused Feasibility Study: An evaluation of cleanup
options for a specific portion of the site

Feasibility Study: An evaluation of cleanup options.
Interim Proposed Plan: A proposed cleanup plan for
only the mine portion of the site.

Public Comment: An opportunity for the community
/ stakeholdets to ptovide comments / concerns about
the proposed cleanup.

Recotd of Decision: A document detailing the final
cleanup plan selected for the site.

Remedial Design: Design specifics for executing the
cleanup plan. )

Remedial Actions: Executing the cleanup.

Site Strategy: Strategies and goals to ensure the
cleanup progresses.

Operable Unit: During cleanup, a site can be divided
into a number of distinct areas depending on the
complexity of site problems. These areas ate called
operable units (OUs). OUs can address a specific
geographical area where a unique action is required.
Parcel Transfer Criteria: Parcel cleanup goals

intended to ensutre their transfer to the Bureau of
Indian Affairs.

6
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Cleanup Goals

Ensure site documents and data are easily
accessible to the public. EPA will ensure site
related information is accessible through the site’s
webpage.

Reduce mercury going from the site into Clear
Lake. The cleanup efforts will focus on the historic
mine waste to decrease the amount of mercury
continuing to enter Clear Lake.

Promptly address unacceptable human exposure -

to site pollutants. Mining wastes have been found in
areas used by the Elem Indian Colony and neighbors
south of the mine. EPA’s priot cleanup actions have
reduced human health tisks, and future actions will
complete the cleanup of pollution in these areas.

Glossary

Impoundment.

Clear Lake.

Waste Rock: Contaminated mine waste.

* Reduce mercury in Clear Lake fish tissue. Since

1970, various investigations in Clear Lake have

found high levels of mercury in fish tissue. Although
mercury comes from many sources, the primary
source of mercury in fish tissue is the Sulphur Bank
Mercury Mine site. EPA’s cleanup plans for the mine
site will reduce mercury contributions to Clear Lake.
EPA is working to determine what additionz! cleanup
may be needed.

Facilitate timely transfer of parcels to Bureau of
Indian Affairs (BIA). EPA is working with BIA to
assist in transferring ownership of parcels previously
held by the company that mined Sulphur Bank

to the Elem Indian Colony (EIC). These parcels
have ancestral significance to EIC. While some of

the parcels are clean, others have some site related

pollution.

Exposed Acid Generating Rock: Naturally contaminated rock that is highly acidic.
Exposure: Community members coming into contact with pollutar.ts.

Feasibility Study: An evaluation of cleanup options.

Focused Feasibility Study: An evaluation of cleanup options for a specific portion of the site.
Herman Impoundment: See open pit mercury mine.

Human Health Risk Assessment: An evaluation of how the site impacts human health.

Lake Sediment: Lake sediments are comprised mainly of particles of clay/ silt/ sand, organic
debrir; chemicals, or combinations of these that settle into the bottom of a lake.

Mine Tailings: Contaminated matetials left over after the mining process.

Open Pit Mercury Mine / Herman Impoundment: Mining technique in which a hole is
dug to take out minerals that are close to the surface. The open pit on the site is called Herman

Residential Soils: Soils located on private properties with homes and residential use.

State Fish Advisory: A recommendation to limit or avoid eating certain species of fish or
shellfish caught from specific water bodies.

Waste Rock Dam: A pile of contaminated waste rock that was unofficially
constructed as a dam to prevent water flow from Herman Impoundment into

February 2021



How to Stay Informed/Involved

EPA is committed to developing a clean up plan for the mine portion of the site this year. As a part of the
process, EPA hired public participation contractor Triangle Associates. Their staff are supporting EPA in
providing transparent communication and engagement with the public about the ongolng cleanup efforts.
This includes holding a virtual community forum in 2021.

—

March 2021 Community Forum Spring/ Summer 2021 ]
Planning Meetings Virtual Community Forum |
EPA will support two community forum » EPA is planning to hold both ttibal and general
planning meetings: (1) A tribal-specific Community Forum meetings via Zoom in

meeting; and, (2) a local government and general spring 2021.

community-specific meeting. These meeting groups
will work with EPA to decide an agenda for the
Community Forum that will:

* EPA invites the community to join and share
their perspectives on the site cleanup. Community
input will inform future cleanup work at the site

* give the community the oppottunity to discuss and prioritize our outreach.

their concerns relating to the site;

As patt of the planning process for the
* help EPA to get an understanding of how lake Community Forum, EPA is contacting tribal

health affects different communities; members, tribal representatives, community

. members, government agencies, and stakeholders
* make the EPA team available to answer and

respond to questions and concerns; and

to hear their concerns about the site and
understand how to best communicate with the

* help EPA prioritize resources related to lake community at large. '

health and fish consumption outreach. e More information on the date, time and software

More information on this will be provided soon. platform will be provided soon.

Visit the site website s WW,eD: /8 ; : )
or contact the site’s Community Involvement Coordinator or Remedial Project Manager.

Community Involvement Coordinator Remedial Project Manager

Gavin Pauley Carter Jessop
Public Affaits Division Jessop.carter@epa.gov
US. EPA Region 9 (628) 2233524

75 Hawthorne Street
(Mail Code: OPA-2)

San Francisco, CA, 94102
panley gavin@epa.gov

(415) 5353725

SCAN ME

Scan the QR code with your
camera or favorite app.
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Health Services Department

Public Health Division

922 Bevins Court

Lakeport, California 95453-9739

Telephone 707/263-1090 d:) 0 2 \

FAX 707/263-4395

EXPIBIT 1T

A Press Release from the County of Lake’s
Water Resources Departments and Big Valley Ba

0 Indians

Drinking Water Health Advisory for Individual Household Intakes

in Lower and Oaks Arms of Clear Lake Lifted
Public Health Officials Strongly Urge Affected Households Flush Water Treatment Systems, Change Filters

Lake County, CA (November 12, 2021) -- The weather is changing. As a result, we are $eeing decreases
from September’s extremely high levels of cyanotoxins, which prompted a drinking water Health Advisory for
individual household intakes (not Public Water Systems) in the Lower and Oaks Arms of Clear Lake. With the
generous help and support of Golden State and Mt. Konocti Mutual Water companies, alternative water filling
stations were established to provide safe drinking water for affected residents. This likely helped prevent
acute health issues for many.

The most recent Clear Lake cyanotoxin sampling, conducted October 26, showed 1 shoreline site is at the
Danger level for cyanotoxins, 5 sites are at the Warning level and 2 sites are at the Caution level. The highest
microcystin level was 25.11 ug/L and there were no detections of anatoxin-a. To view the most recent data,
visit: https://www.bvrancheria.com/clearlakecyanotoxins

Now that microcystin and anatoxin levels in the lake are significantly reduced, the drinking water Health
Advisory is being lifted. Alternative water-fill stations will remain in place until the end of the year, to give
people time to service their systems as recommended below. Recreational water advisory signs are also being
updated.

Please note, the fact Clear Lake cyanotoxin levels have improved does not ensure it is safe to drink water
from individual privately managed water systems. Earlier testing showed other contaminants may also be
present in these systems. People using these private water systems must make sure they are regularly

maintained and tested; for cyanotoxins, and also coliform and nitrates.
S ———————— a—

As high cyanotoxin levels subside, we urge residents not on public water systems to flush their water

treatment systems before starting the water for drinking, cooking, and other uses. Filters may be
contaminated with(algal (cyanobacterial) matter that can release toxins - we recommend changing your

treatment system filter(s).

Toxins can also remain in holding tanks and pipes, so holding tanks should be drained and indoor spigots run
for 5-10 minutes. Consult the company that services your treatment system for instructions or assistance
specific to your system. Thurston County Public Health and Social Services Department in the State of
Washington issued helpful guidance for purging household plumbing after a cyanobacteria bloom:
https://www.thurstoncountywa.gov/phss/phssdocuments/Purging %20Household%20Plumbing %20After%20A
%20Bloom.pdf
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Remember: if you are getting water from a Public Water System, your drinking water is being monitored and
treated for cyanotoxins, and meets state and federal standards. These precautions are listed only for people
drawing water directly from the lake for their individual household use. Boiling and bleach will not reduce
cyanotoxins, and may make the problem worse.

Now that we have seen drought and climate change are bringing about historically high cyanobacteria toxin
levels, we need to prepare for the coming season. People who have their own water systems should consider
‘altetnate water sources or more robust treatment with frequent testing and monitoring. Public Health and local
Water Districts are planning community forums in the coming months to explore potential solutions.

Clear Lake is a beautiful natural resource, and we have many visitors that come to the area and rent lodging.

We need to be particularly careful to adapt to the changing times, and ensure safe drinking water is available
for residents and guests, alike.
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Article

Cyanobactefia enhance methylmercury production: A hypothesis tested in the periphyton of two lakes in the Pant

April 2013 - Science of The Total Environment 456-457C:231-238

DOI:10.1016/j.scitotenv.2013.03.022

Source - PubMed

Authors:

L:-‘@: ;
i " e

Jean-Remy D Guimar3es
Federal University of Rio de Janeiro

Wilkinson lazaro
7 State University of Mato Grosso

Show all 5 authors

!

Request full-text ‘ Y, Download citation ‘ l &' Copy link

)

@ To read the full-text of this research, you can request a copy directly from the authors.

Citatiomns (385 References(61) EX}.J, ’ 8 I 'r' -M' %674

2

e’ ”)

Abstract

=the disconnected lake in comparison to the connected lake during the dry season./Me_Hg‘---_ -

The toxic potential of mercury (Hg) in aquatic systems is due to the presence and
production of methylmercury (MeHg). Recent studies in tropical floodplain environments
showed that periphyton associated with the roots of aquatic macrophytes produce MeHg.
Periphyton communities are the first link in the food chain and one of the main MeHg
sources in aquatic environments. The aim of this work was to test the hypotheses that the
algal community structure affects potential methylation, and ecologically distinct
communities with different algal'and bacterial densities directly affect the formation of
MeHg in the roots of macrophytes. To evaluate these, net MeHg production in the roots of
Eichhornia crassipes in relation to the taxonomic structure of associated periphytic algae
was evaluated. Macrophyte root samples were collected in the dry and flood season from
two floodplain lakes in the Pantanal (Brazil). These lakes have different ecological
conditions as a function of their lateral hydrological connectivity with the Paraguay River #
that is different during times of drought. Results indicated that MeHg production was
higher in the flood season than in the dry season. MeHg production rates were higher in

production exhibited a strong positive co-variation with cyanobacteria abundance

(R(2)=0.78; p<0.0001 in dry; R(2)=0.40; p=0.029 in flood) and with total algal biomass

i |
\

e

(R(2)=0.86; p<0.0001), and a negative co-variation with Zygnemaphyceae (R(2)=0.50;
p=0.0018) in the lake community in dry season. This indicates that ecological conditions
that favour the establishment and development of cyanobacteria are associated with
higher rates of methylation in aquatic systems. This suggests that cyanobacteria could bey
a proxy for sites of MeHg production in some natural aquatic environments. )
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Section 1

Introduction

Lake County Watershed Protection District (District) has developed this Groundwater
Management Plan (GMP) to provide guidance in managing the groundwater
resources of the County. Like many other areas of California, Lake County is facing
water supply reliability and water quality challenges. In recent years, the District has
initiated a number of efforts to proactively address water resource issues, including
documenting the current status of water use and supply, identifying areas of need,
and developing recommendations to ensure a supply of high quality water into the
future. To promote a collaborative, county-wide approach, the District has included
local stakeholders in each of these efforts.

This GMP, together with the Lake County Water Inventory and Analysis (CDM 2006) and
the Lake County Water Demand Forecast (CDM 2006), will serve to improve the
understanding of the water resources in Lake County and provide a framework for
the County and other water users to implement effective water resource management
programs.

1.1 Lake County Watershed Protection District

The District works to protect and maintain water resources within Lake County. The
District is part of the County Department of Public Works and reports to the County
Board of Supervisors. Because of the District’s responsibilities regarding water
resources, it is an authorized groundwater management agency as defined by the
California Water Code (CWC) §10753 (a) and (b). District responsibilities include:

m Water Resources Planning: plan for groundwater and watershed management;

® Flood Control: administer the National Flood Insurance Program for Lake County,
plan and implement flood control projects, and maintain levees and creeks;

m Operations and Maintenance: operate and maintain the Kelsey Creek Detention
Structure, Adobe Creek Reservoir, Highland Springs Reservoir, Highland Springs
Park; and the Middle Creek Flood Control Project; and

m Prevent other environmental damage.

1.2 Plan Development Process and Public Outreach

The District is following the CWC guidance on GMP development, which follows 5
steps.

Step 1 - Provide public notification of a hearing on whether or not to adopt a
resolution of intention to draft a GMP and subsequently complete a hearing on
whether or not to adopt a resolution of intention to draft a GMP. Following the
hearing, draft a resolution of intention to draft a GMP. The District provided
notification in the Lake County Record Bee on September 14th, 2005 and September
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21st 2005, and held a hearing on whether or not to adopt a resolution of intention.on
October 4th, 2005.

Step 2 - Adopt a resolution of intention to draft a GMP and publish the resolution of
intention in accordance with public notification. The Lake County Board of
Supervisors adopted the resolution of intention to develop a GMP on October 4t,
2005. The resolution is included as Appendix A.

Step 3 - Prepare a draft
GMP within 2 years of
resolution of intention
adoption. Provide to the
public a written
statement describing the
manner in which
interested parties may
participate in developing
the GMP, discussed in
Section 1.3 below. The
District provided
notification and held a

public meeting on the Groundwater Management Plan Meeting Attendees
GMP on September 28th,

where meeting attendees
gave input on management objectives for the GMP.

Step 4 - Provide public notification of a hearing on whether or not to adopt the GMP,
followed by a hearing on whether or not to adopt the GMP. The District anticipates
holding this hearing in 2006.

Step 5 - If protests are received for less than 50 percent of the assessed value of
property in the plan area, the plan may be adopted within 35 days after completion of
Step 4 above. If protests are received for greater than 50 percent of the assessed value
of the property in the plan area, the plan will not be adopted.

In addition to following the statutory requirements of the CWC, the District has also
made additional efforts to involve the public in the development of the GMP and
related documents. The District supplied a pamphlet describing Inventory and
Analysis related information to interested stakeholders. The District also held a public
meeting on May 25th, 2005 to solicit input from stakeholders on the Inventory and
Analysis. Additionally, the District held six additional meetings to involve local
stakeholders during the development of Basin Management Objectives (BMOs) for
individual groundwater basins. Appendix B includes summaries for these meetings.



Section 1
Introduction

1.3 Management Objectives

The GMP supports the long-term maintenance of high quality groundwater resources
within the 13 groundwater basins of the county. Specifically, the objectives of Lake
County’s GMP are:

m Improve the understanding of groundwater hydrology and quality in Lake County;

® Maintain a sustainable, high quality water supply for agricultural, environmental,
and urban uses;

» Minimize the long-term drawdown of groundwater levels;
m Protect groundwater quality;

® Minimize changes to surface water flows and quality that directly affect
groundwater levels or quality;

= Minimize the effect of groundwater pumping on surface water flows and quality;
m Facilitate groundwater replenishment and cooperative management projects; and

= Prevent inelastic land surface subsidence from occurring as a result of groundwater
pumping.

1.4 Plan Area

The Lake County GMP includes those areas in Lake County overlying a groundwater
basin or groundwater source area not within the service area of another local agency,
water corporation regulated by the Public Utilities Commission, or mutual water
company without the agreement of the overlying agency (CWC § 10750.7 (a)). Figure
1-1 shows the Lake County GMP plan area. Areas within Lake County not overlying a
groundwater basin as defined in Bulletin 118-2003 nor designated a groundwater
source area are not explicitly included in the GMP. The groundwater basins and
source areas in the Lake County GMP are:

u Gravelly Valley

m Upper Lake

m Scotts Valley

m Big Valley

m High Valley

m Burns Valley

m Coyote Valley

m Collayomi Valley



Lower Lake
Long Valley
Clear Lake Cache Formation

Middle Creek

Clear Lake Volcanics Groundwater Source Area
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The District attempted to include as many overlying agencies as possible in the Lake
County GMP to provide the most comprehensive and inclusive planning framework.
To this end, the District sent letters to local water agencies requesting that they enter

into an agreement with the District to be included in the GMP. Overlying agencies,
after consulting with their boards of directors may agree to be a part of the GMP by
signing a Memorandum of Understanding (MOU) with the District. Figure 1-1 also

shows water agencies overlying groundwater basins in Lake County. Table 1-1
provides a listing of overlying agencies, the groundwater basins overlain, and the
status of their agreement to be a part of the GMP.

Table 1-1
Overlying Agencies and Agreement to Join GMP
System Name Groundwater Basin Agreement
| Status
Adams Springs Water District - part of Cobb .
ACWD Clear Lake Volcanics
B.l. Mutual Water Company Clear Lake Volcanics
Cal 20 Village Upper Lake Valley

Callayomi County Water District

Collayomi Valley

Clearwater Mutual Water Company

Clear Lake Volcanics

Cobb Area County Water District

Clear Lake Volcanlcs

Cobb Mountain Water Company

Clear Lake Volcanics

Corinthian Bay Mutual Water Company

Big Valley

Hidden Valley Lake CSD

Clear Lake Volcanics

Coyote Valley

Highlands Mutual Water Company

Burns Valley,

Clear Lake Cache
Formation,

Lower Lake Valley

Jago Bay Mutual Water Company

Clear Lake Volcanics

Kelseyville Co Waterworks District 3

Big Valley

Konocti County Water District

Clear Lake Cache Formation

Lake County CSA 18 - Starview

Clear Lake Volcanics

Lake County CSA 2 - Spring Valley

Clear Lake Cache Formation

Long Valley

Lake County CSA 20 - Soda Bay

Clear Lake Volcanics

Lake County CSA 21 - North Lakeport

Upper Lake Valley

Scotts Valley

Lake County CSA 22 - Mt. Hannah

Clear Lake Volcanics

Lake County CSA 6 - Finley

Big Valley

Lake County CSA 7 - Bonanza Springs

Clear Lake Volcanics

Lake Pillsbury Ranch Water Company

Gravelly Valley
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Table 1-1 -
Overlying Agencies and Agreement to Join GMP
. Agreement
System Name Groundwater Basin Status
Lakeport, City of Scotts Valley
k%cvr\mnl:_)omond Mutual Water Co - part of Cobb BlearilraVEicares
Lower Lake County Water District Lower Lake Valley
Mt. Konocti Mutual Water Company Clear Lake Volcanics
Pine Grove Water System - part of Cobb .
ACWD Clear Lake Volcanics
Riviera West Mutual Water Co. Clear Lake Volcanics
Sunrise Shore Mutual Water Company Clear Lake Volcanics
Upper Lake County Water District Upper Lake Valley

1.5 Plan Implementation

In 2004, to further its objective to improve water resource planning in the County, the
District applied for an AB 303 grant to inventory existing groundwater conditions and

uses and to develop a GMP.

In order for the County to acquire future state funding for groundwater resources
projects, a GMP must be in place. Assembly Bill 3030 (AB3030), passed by the
California Legislature in 1992, codified 12 recommended components of a GMP.
Congress updated GMP requirements with Senate Bill 1938 (SB1938) in 2002. SB1938
added five required components of a GMP that must be included in order to acquire
funding from the state. The California Department of Water Resources (DWR) added

suggested components for a GMP in Bulletin 118-2003.

Table 1-2 lists the mandatory, voluntary, and suggested components included in the
Lake County GMP. Table 1-2 also lists the section, figure, or table number within the

Lake County GMP where each item is addressed.

Table 1-2
Groundwater Management Plan Components

GMP Components

Lake County

GMP Section
Required Components: (10753.7.)
Establish Basin Management Objectives (BMOs) 3
Include components relating to the monitoring and management of: groundwater levels,
groundwater quality, inelastic land subsidence, and surface water flow or quality that effects 4.1
groundwater or groundwater pumping that effects surface water flow or quality
Prepare a plan that enables the district to work cooperatively with other public entities whose 13
service area falls within the plan area and overlies the groundwater basin ’
Prepare a map that details the area of the groundwater basin, the area subject to the GMP, 13
and the boundaries of other local agencies that overlie the basin ’
Adopt monitoring protocols that detect changes in: groundwater levels, groundwater quality,
inelastic land subsidence, and surface water flow or quality that effects groundwater or 4.1
groundwater pumping that effects surface water flow or quality
1-5
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Table 1-2
Groundwater Management Plan Components

Lake County

GMP Components GMP Section
Suggested Components (From bulletin 118-2003 Appendix C)
if the GMP area includes areas outside a groundwater basin as defined in Bulletin 118, the Th
L - ; 5 P . roughout
district will use the required components, and geologic and hydrologic principles appropriate Plan
for the area
Voluntary Components (10753.8.)

Control of saline intrusion 4.1.2.1
Identification and management of wellhead protection areas and recharge areas 43.2
Regulation of the migration of contaminated groundwater 4.1.21
Administration of a well abandonment and well destruction program 431
Mitigation of conditions of overdraft 4.4
Replenishment of groundwater extracted by water producers 44
Monitoring of groundwater levels and storage 4.1.1
Facilitating conjunctive use operations 44
Identification of well construction policies 4.31
Construction and operation by the district of GW contamination cleanup, recharge, storage, 4.4
conservation, water recycling, and extraction projects '
Development of relationships with state and federal regulatory agencies 4.2
Review of land use plans and coordination with land use planning agencies to assess 4.2
activities that create a reasonable risk of groundwater contamination )
Document public involvement and ability of the public to participate in development of the 12
GMP, this may include a Technical Advisory Committee (TAC) ’
Establish an advisory committee of stakeholders within the plan area that will help guide the
development and implementation of the plan and provide a forum for the resolution of 53
controversial issues
Describe the area to be managed under the GMP including

The physical structure of the aquifer system

A summary of available historical data related to groundwater levels, groundwater quality,

inelastic land subsidence, and surface water flow or quality that effects groundwater or

groundwater pumping that effects surface water flow or quality 2

A summary of issues of concern related to groundwater levels, groundwater quality,

inelastic land subsidence, and surface water flow or quality that effects groundwater or

groundwater pumping that effects surface water flow or quality

A general discussion of historical and projected water demands and supplies
Establish management objectives (MOs) for the groundwater basin subject to the GMP 14
Describe how meeting each MO will contribute to a more reliable water supply, and describe 5.1
existing or planned actions to achieve MOs )
Describe the GMP's monitoring program 41
Describe efforts to coordinate with land use, zoning, or water management planning agencies 4.2
or activities )
Create a summary of monitoring locations with frequency of wells monitored 4.1
Provide periodic reports summarizing groundwater conditions and management activities 5.1
including: )

A summary of monitoring results, with a discussion of historical trends 5.1

A summary of management actions during the period covered by the report 5.1

A discussion of whether actions are achieving progress towards meeting MOs 5.1

A summary of proposed management actions for the future 51

A summary of any GMP changes that occurred during the period covered by the report 5.1

A summary of actions taken to coordinate with other water and land agencies and other 5.1

government agencies )
Provide for the periodic re-evaluation of the entire plan by the managing entity 5.2
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1.6 Document Organization
The Lake County GMP is organized into the following sections:
m Section 2 Plan Area Setting - describes the physical setting of Lake County

including items such as geologic setting, land use, water sources, and physical
hydrogeologic infrastructure;

m Section 3 Basin Management Objectives - discusses the development and
implementation of Basin Management Objectives (BMOs);

m Section 4 Plan Components - discusses the individual components of the Lake
County GMP as listed in Table 1-2;

m Section 5 Recommendations and Conclusion - summarizes the results of this
document and presents recommendations for management of the County’s
groundwater resources; and

m Section 6 References.

m Appendices



Section 2
Plan Area Setting

Lake County is a topographically diverse area in the Coast Ranges of California. Hills,
mountains and valleys are the predominant landforms. The majority of agricultural
and urban development uses groundwater. The geologic setting of the county is
dominated by basement rock that forms the majority of ridges and mountains. There
are 12 groundwater basins and one groundwater source area! in Lake County. The
amount of information available for each basin varies significantly; however, the
basins with the most development are generally better characterized.

2.1 Topography

Lake County encompasses roughly 1,261 square miles (807,000 acres) of varied
topography in the Coastal Range (USDA 1989). Clear Lake is the largest water body in
the county, and has an approximate elevation of 1,320 feet above mean sea level (msl).
The highest point in Lake County is Snow Mountain with an elevation of 7,038 feet,
and the lowest elevation is 500 feet above msl in the southeastern portion of the
county in the Cache Creek drainage. Figure 2-1 illustrates Lake County topography.

Figure 2-2 identifies the area and elevation characteristics of Lake County. The figure
shows the percent of land that is below each elevation. For example, the figure
indicates that 50 percent of the county is below 2,000 feet and ninety percent is below
3,500 feet.
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Figure 2-2
Cumulative Frequency Elevation

A groundwater “Source Area” is an area that provides significant groundwater resources and is not a
valley or basin.
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2.2 Land Use and Water Source

Figure 2-3 (at the end of this section) shows the agricultural land use within Lake
County.

Land use is generally in valleys and areas that have topography, soils, and water
sources conducive to agricultural or municipal development. As shown in Figure 2-3,
vineyards (shown as purple) are present in most groundwater basins in Lake County.
Vineyards are the primary crop in the Clear Lake Volcanics groundwater source area.
Deciduous orchard (shown as pink) land uses occur primarily in Big Valley, Scotts
Valley, and Upper Lake groundwater basins. Lakeport is in the Scotts Valley
Groundwater Basin, and the City of Clearlake is in the Lower Lake, Burns Valley, and
Clear Lake Cache Formation Groundwater Basins.

The majority of agricultural water in Lake County is supplied by groundwater. Figure
2-4 (at the end of this section) shows water sources for agricultural land within Lake
County. Figure 2-4 illustrates that groundwater is the primary source of water for
agriculture, and that surface water use occurs primarily in the northwestern lake area
near Scotts Creek and Middle Creek. Surface water use also occurs in Big Valley near
Clear Lake.

2.3 Geology

This section presents an overview of the geologic features of Lake County. One of the
primary influences on the county’s geology is its location in the Coast Range province
of California. Geology in the Coast Ranges consists of a metamorphic rock (basement
rock) that forms many ridges and underlies most groundwater basins; volcanic rocks
that form volcanoes, hills, geysers, and hot springs; and sedimentary rocks that form
groundwater basins in valleys. The current extents of geologic formations are shown
in a geologic map of Lake County (Figure 2-5 at the end of this section). Table 2-1 lists
major geologic formations.

Table 2-1
Major Geologic Formations in Lake County
Formation Name Rock Type General Location Age
Franciscan Formation | Metamorphic | Throughout Lake 1560-165 million
County years old |
Cache Formation Sedimentary East of Clear Lake 1.6-1.8 million
| years old
Clear Lake Volcanics | Volcanic South of Clear Lake | 2.5 million
years old to
recently
Serpentinized Metamorphic | Multiple small areas | unknown
Ultramafic Rocks in Lake County
Quaternary Alluvium Sedimentary | Groundwater basins | recent
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The geologic history of the Coast Ranges includes underwater deposition, mountain
building episodes, volcanism, and regional faulting. The Franciscan Formation was
originally deposited 125 million years ago at the edge of the Pacific Ocean, and the
fluctuating sea levels caused alternating deposition of shale and sandstone. After the
formation was deposited, it was uplifted and squeezed by movement of tectonic
plates, forming the majority of the Coast Ranges as they are today. The Franciscan
Formation forms the bedrock in the majority of mountains and under valleys in Lake
County

Faulting occurred in Lake County, lowering a prehistoric area in the Coast Ranges
that filled with water and began to deposit lacustrine sediments (Sims 1988). Lava
from a nearby volcano blocked the drainage of the lake, forming an early incarnation
of Clear Lake. Volcanic activity occurred intermittently through the Pleistocene with
the extrusion of a number of separate lava flows, beginning the deposition of the
Clear Lake Pleistocene Volcanics, including Mount Konocti and the surrounding area.
Other depressions and valleys in the Coast Ranges began to be filled with sands, silts
and gravels carried by streams, resulting in the deposition of alluvial basins (Brice
1953).

24 Groundwater Basins

Lake County has 12 groundwater basins and one groundwater source area, as shown
in Figure 2-6 at the end of this section. Groundwater basins are composed primarily of
shallow alluvial deposits, and deposits of the Clear Lake Volcanics over the fractured
basement rock of the Franciscan Formation. Groundwater levels in the majority of
Lake County’s groundwater basins are high in the spring and decrease over the
summer.

As part of the development of the GMP, an inventory of available information for all
of the County groundwater basins was conducted. As noted above, the information
available for each groundwater basin varies widely, and some basins have little or no
data information to characterize groundwater conditions. In general, significant
information is available for sedimentary deposits in major groundwater basins;
however, very little information is available for the smaller alluvial basins and the
Clear Lake Volcanics groundwater source area. Groundwater quality monitoring is
performed by DWR sporadically in Lake County, however not enough monitoring
has been performed to indicate groundwater quality trends. Data from the California
Department of Health Services regarding Lake County public water suppliers was
analyzed for constituents of concern and compared to secondary water quality
thresholds (SWQLs). The SWQLs are thresholds at which water may begin to have an
effected taste or odor. Some constituents were detected at levels exceeding the
(SWQLs) and are listed in the description of each groundwater basin. Table 2-2 lists
the groundwater basins and identifies what information is available for each basin.

2-3



Section 2
Plan Area Setting

Table 2-2
Summary of Available Information for Lake County Groundwater Basins
Groundwater Water Bearing | Groundwater | Groundwater | Groundwater Subsidence Groundwater
Basin Formations | Hydrogeology Levels Quality Welis

Gravelly Valley X
Upper Lake X X X X X
Scotts Valley X X X X X X
Big Valley X X X X X X
High Valley X X X X
Burns Valley X X X
Coyote Valley X X X X X
Collayomi Valley X X X X X
Lower Lake X X X X
Long Valiey X
Clear Lake Cache X X
Formation

Middle Creek X
Clear Lake X X X
Volcanics

Several terms are typical when discussing groundwater and the productivity of

groundwater aquifers. The following sections describe Lake County’s individual
groundwater basins using these terms, if information was available. These terms
include:

m Specific Capacity - The specific capacity of a well depends on hydraulic
characteristics of the aquifer and on the construction of the well. Specific capacity is
determined by dividing the wells production by the drawdown that occurs during
pumping. Higher specific capacities in wells tend to be indicative of higher aquifer
production.

m Specific Yield - The specific yield is the percent of space in the ground that will
drain by gravity when the water table drops. Specific yield is reported as a percent.
Higher specific yields tend to be indicative of higher aquifer production. An
example of a good specific yield is 7 percent, which is a typical average specific
yield of aquifers in the Sacramento Valley.

» Transmissivity - Transmissivity is a term used to define the ability of an aquifer to
convey or transport water, similar to the capacity of a pipeline. Transmissivity is
related to hydraulic conductivity and saturated thickness of an aquifer or
groundwater basin. Hydraulic conductivity is the rate at which groundwater
moves through an aquifer. More porous aquifers, such as sand and gravel aquifers,
have high hydraulic conductivities. The saturated thickness is the total depth of
groundwater in an aquifer or basin. The term transmissivity combines both these
terms so it is a good overall indication of the capacity of a groundwater basin to
produce water. Higher transmissivity values tend to be indicative of higher aquifer
production. An example of a good transmissivity is 100,000 gallons per day per foot
(gpd/ft), which is the average transmissivity of a productive aquifer in the
Sacramento Valley.
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m Well Production - Well production is the amount of water that is produced from a
well, typically reported in gallons per minute (gpm).

The following sections also contain information about the wells in each groundwater
basin. DWR’s Well Completion Report database provided well depth and well use
data. This database identifies well categories and well depth. Table 2-3 shows the
number of each type of well by groundwater basin and countywide. Lake County has
approximately 5,300 wells. The wells are classified by purpose as domestic, irrigation,
municipal, monitoring, and other. Approximately 3,400 of the 5,300 wells in the
county are in a groundwater basin as defined by DWR. The remaining 1,900 wells are
in areas of the county not in a groundwater basin.

Table 2-3 presents the total number of wells by type within Lake County groundwater
basins. Table 2-3 shows that of the 5,333 wells in Lake County, 3,596 wells are
domestic, 813 wells are irrigation, 108 wells are municipal wells, 220 wells are
monitoring wells, and 596 wells are listed as “other”.

Table 2-3
Number of Wells by Use and Groundwater Basin
7 Domestic | Irrigation | Municipal | Monitorin Other

Groundwater Basin Wells Wells Wells Wells | wells | TOtals
Clear Lake Cache Formation 71 9 0 10 7 97
Scotts Valley 235 87 2 0 31 355
Long Valley 30 7 0 0 4 41
High Valley 19 10 0 0 8 37
Burns Valley 86 13 0 3 9 111
Collayomi Valley 141 34 1 16 22 214
Coyote Valley 86 17 5 6 13 127
Lower Lake 243 25 8 9 13 298
Gravelly Valley 13 0 1 0 3 17
Clear Lake Pleistocene Volcanics 537 59 11 8 52 667
Middle Creek 39 3 0 0 4 46
Upper Lake 243 99 6 22 68 438
Big Valley 463 297 9 29 162 960
Total of All GW Basins 2,219 664 67 101 399 3,450
All Wells not in a GW Basin 1,377 149 41 119 197 1,883
Total for Lake County 3,596 813 108 220 596 5,333

Naote: "Municipal Wells" include wells listed as municipal or public. “Other Wells" Include wells listed as abandoned,

exploratory other, stock, test, unknown, or unused.
Source: Department of Water Resources Well Completion Report

Each description of a groundwater basin includes cumulative frequency figures that
illustrate the well depth range and cumulative frequency depth distribution for
domestic and irrigation wells. Figures 2-7 and 2-8 show well depth frequency
throughout Lake County. The cumulative frequency, on the left axis of the figure,

shows the percent of all wells that are shallower than the line. For example,

approximately 50 percent of all domestic wells are shallower than 100 feet deep, and
approximately 50 percent of all irrigation wells are shallower than 125 feet deep.




Section 2
Plan Area Setting

i

I
1
i
I
I
I
I
!
i
]
]
)
|
1)
I
I
|
I
I
I
)
1
I
I
I
i
I
I
I
|
|
I
I
I
|
|
1
|
I
1)
)
I
)

I Number of Wells

s Cumulalive Frequency (%)

BLLL
1081
v1-62L
21001
663519
719059
679629
(=~ 129009
66565
(Svis0ss
0‘ 65525

$25-005

(= -66rsly
() 1717080

=kl

1@'?(?

I
|
I
I
1
I
1
1
1
]
(=]

I
I
I
|
i
[=}
3

40 +----

I

!

I

1

I

|

|

T
(=]
0

R e et
70 Hmmmmmmm e

ol

100 +——

«©

(%) Aousanbaig aaeinwny

Well Depth Range (25 ft interval)

Figure 2-7

Depth Distribution of Domestic Welis in Lake County
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Figure 2-8
Depth Distribution of Irrigation Wells in Lake County

2.4.1 Gravelly Valley Groundwater Basin

The Gravelly Valley Groundwater Basin is in the northern portion of Lake County
(Figure 2-6) in the Eel River Inventory Unit. Lake Pillsbury borders the basin to the
south, and the Franciscan Formation borders the basin to the west, north, and east.

Groundwater Wells

Groundwater is used for domestic use in the Gravelly Valley Groundwater Basin.
Figure 2-9 presents the well depth range and cumulative frequency depth distribution
for domestic wells in the Gravelly Valley Groundwater Basin. Approximately 50
percent of all domestic wells (6 wells) are shallower than 125 feet deep. Gravelly
Valley has only one irrigation well.
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Figure 2-9
Depth Distribution of Domestic Wells in the Gravelly Valley
Groundwater Basin

2.4.2 Upper Lake Basin

The Upper Lake Basin is northwest of the northern end of Clear Lake (Figure 2-6). The
Upper Lake Basin is composed of three valleys: Middle Creek Valley, Clover Valley,
and Bachelor Valley. Middle Creek and Clover Valleys are in the Middle Creek
Inventory Unit, and are bordered to the east and north by the Franciscan Formation,
and to the west by Lower Cretaceous Marine rocks. Bachelor Valley is in the Scott’s
Creek Inventory Unit and is bounded primarily by the Franciscan Formation and by
Middle Creek Valley to the east.

Water-Bearing Formations

Quaternary Alluvium

Quaternary Alluvium includes channel deposits, fan deposits, and gravel, sand and
fine materials (ESA 1978). The channel alluvium occurs along Middle, Alley, and
Clover Creeks. The mouths of several ravines and small canyons that enter into the
valley contain fan and older alluvial deposits that consist of gravel, sand, and fine
materials. These deposits reach a thickness of 40 to 50 feet and decrease downstream
to only a few feet (ESA 1978). Quaternary alluvium is generally a good water
producing unit.

2-8
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Pleistocene Terrace Deposits

The Pleistocene terrace deposits, consisting of poorly consolidated clay, silt, and sand
with some gravel lenses, border the west and northwest of Middle Creek Valley.
Because of the deposits’ high clay content, they have a low permeability and are less
significant as a groundwater source (ESA 1978).

Pleistocene Lake and Floodplain Deposits

Underlying the valley floors of Middle, Clover, and Alley creeks are fine-grained
lacustrine sediments and coarser grained floodplain deposits. These deposits overlie
bedrock and older unconsolidated sediments and generally range from 60 to 110 feet
in thickness. Sediments in the Middle Creek Valley area form a confining layer for an
underlying artesian aquifer system (ESA 1978). The floodplain deposits contain sand
and gravel lenses from former stream channels. The fine-grained lake deposits have
low permeability with specific yields from about 3 to 5 percent while wells screened
in the sand and gravel lenses produce an average of 230 gpm (DWR 1957).

Groundwater Hydrogeology

Groundwater recharges the Upper Lake Basin at the mouths of canyons and around
the periphery of the basin. Recharge also occurs along Middle Creek, Clover Creek,
and Alley Creek (ESA 1978). Groundwater recharge occurs from the stream channels
during the early part of the wet season, and the basin fully recharges and contributes
to stream flow during most wet seasons. Lesser amounts of recharge occur to the
groundwater basin through percolation of smaller streams and direct rainfall.

Groundwater levels in the Upper Lake Basin are shallow and have remained constant
over the last 40 years. Figure 2-10 at the end of this section shows hydrographs in the
Upper Lake Basin that indicate groundwater levels and trends. Water levels in the
basin are generally within 10 feet of the ground surface in the spring. Groundwater
levels have stayed constant spring to spring. The general direction of groundwater
flow in Upper Lake Basin is southward toward Clear Lake. In Clover Valley,
groundwater moves to the northwest, towards Middle Creek.

Groundwater in the Upper Lake Basin fluctuates between 5 and 15 feet from spring to
fall. Total storage in the Upper Lake Basin is approximately 9,000 acre-feet (ESA 1978).
DWR estimated total storage to be 10,900 acre-feet and usable storage to be 5,000 acre-
feet. Specific yield for the depth interval of 0 to 100 feet is approximately 8 percent
(DWR 1957). Average-year agricultural groundwater demand in the Upper Lake
basin is approximately 4,075 acre-feet per year.

Groundwater Quality/ Inelastic Land Surface Subsidence

DWR monitors a number of wells for water quality in the Upper Lake Groundwater
Basin. Monitoring is not extensive enough to determine trends in groundwater
quality or the overall character of groundwater in the basin. Information obtained
from DHS indicates that iron and manganese have been detected above SWQLs in the
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Upper Lake Groundwater Basin. Current information regarding inelastic land surface
subsidence is unavailable.

Groundwater Wells

There are 243 domestic wells and 99 irrigation wells in the Upper Lake Basin. Figures
2-11 and 2-12 present the well depth range and cumulative frequency depth
distribution for domestic and irrigation wells in Upper Lake Basin. Approximately 50
percent of domestic wells are shallower than 75 feet deep, and approximately 50
percent of irrigation wells are shallower than 125 feet deep.

100 = —
I Number of Wells |

s GUmUlative Frequency (%)

90 -+

Cumulative Frequency (%)

o
el

Well Depth Range (25 ft interval)

Source: Department of Water Resources i
Figure 2-11
Depth Distribution of Domestic Wells in the Upper Lake Basin
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Figure 2-12
Depth Distribution of Irrigation Wells in the Upper Lake Basin

2.4.3 Scotts Valley Basin

The Scotts Valley Basin is the source of water supply for Lakeport and adjacent
agricultural areas. It is west of Clear Lake in the Scotts Valley Inventory Unit (Figure
2-6). The basin includes Scotts Valley, the foothills between Scotts Valley and Clear
Lake, and the foothills immediately to the south of Lakeport. Clear Lake borders the
basin to the east and the Franciscan Formation borders the basin to the north, west
and south. Scotts Creek flows through Scotts Valley and drains to the northwest
around White Rock Mountain into the Upper Lake Basin.

Opver time, Scotts Creek has changed drainage directions and affected the
development of the basin. Originally, Scotts Creek drained into Clear Lake during the
deposition of the Quaternary Terrace Deposits. Clear Lake drained to the west,
towards the Pacific Ocean at that time. Cache Creek then eroded back into the Cache
Formation far enough to reach Clear Lake, and the lake started draining into Cache
Creek to the east. Scotts Creek began to flow through Clear Lake’s old drainage to the
west, towards the Pacific Ocean. During this time, Scotts Creek eroded into the
Quaternary Terrace Deposits, creating the depression that is now Scotts Valley. Scotts
Creek deposited a layer of gravels in the bottom of Scotts Valley. Approximately
10,000 years ago, a large landslide occurred in the Scotts Creek drainage, blocking its
drainage to the west and creating a lake in Scotts Valley. The lake deposited the clay

2-11
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that makes up the floor of Scotts Valley today. Eventually Scotts Creek eroded a new
channel, carving its present course to Clear Lake around Rock Mountain into the
Upper Lake Basin to Clear Lake. The old drainage of Scotts Creek that was blocked by
the landslide has filled up with water to form the Blue Lakes.

Water-Bearing Formations

Quaternary Alluvium

The channel deposits of Scotts Creek and the valley deposits in the southern portion
of Scotts Valley are composed of Quaternary Alluvium. Older stream channels
deposited by Scotts Creek also underlie Quaternary Lake and Floodplain Deposits in
the northern portion of Scotts Valley. In the southern portion of the valley, the
alluvium is exposed at the surface. It is 40 to 70 feet thick (Ott Water Engineers 1987)
and is the recharge area for the valley. In the northern portion of the valley, where the
alluvium is buried by lake deposits, the alluvium is 85-105 feet deep, is 5-10 feet thick,
and is a confined groundwater aquifer (Wahler 1970). Wells completed in the
confined portion of Quaternary Alluvium produce up to 600 gallons per minute, and
specific yield is estimated to vary between 20 and 25 percent (Wahler 1970).

Quaternary Lake and Floodplain Deposits

The northern portion of Scotts Valley is underlain by lake deposits of clay ranging in
thickness from 60 to 90 feet (DWR 1957). This clay layer acts as a confining layer for
the northern portion of Scotts Valley, where it overlies Quaternary Alluvium.
Permeability in lake deposits is low, and specific yield of the clays is about 3 percent
(Wahler 1970).

Quaternary Terrace Deposits

Quaternary Terrace deposits lie directly on bedrock and consist of poorly
consolidated clay, silt, and sand, with some gravel. Quaternary Terrace deposits form
the ridge that separates Scotts Valley from Clear Lake, and are exposed in foothills in
the western and southern portions of the Scotts Valley Basin. The Quaternary Terrace
Deposits also underlie the alluvium and lake deposits in Scotts Valley. The specific
yield of terrace deposits is estimated to be between 5 and 10 percent, and wells in the
formations sustain small yields of up to 60 gallons per minute (Wahler 1970).

Groundwater Hydrogeology

The south end of Scotts Valley serves as the principal recharge area for the entire
valley (Wahler 1970). Surface water flow in Scotts Creek percolates into the aquifer in
the southern portion of Scotts Valley at a rate of approximately 1,000 acre-feet per
month (Wahler 1970). When Scotts Creek is not flowing, this recharge does not take
place

Hydrographs in Figure 2-16 at the end of this section show groundwater levels in the
Scotts Valley Basin are shallow in the spring and experience wide fluctuations over
the irrigation season. Water levels in the basin are on average 10 feet below the
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ground surface in the spring, and spring groundwater levels have remained generally
constant over the last 40 years.

Spring to summer drawdown of the water table varies by position in the Scotts Valley
Basin, with Scotts Valley experiencing larger drawdown than the rest of the basin.
Spring to summer drawdown in the Scotts Valley ranges from 30 to 60 feet, and
drawdown near Burger Lake and south of Lakeport is roughly 10 feet. Anecdotal
information from groundwater users in Scotts Valley indicates that the summer
drawdown is far enough to de-water some pumps. The general direction of
groundwater flow in the Scotts Valley Basin is northward along Scotts Creek in the
Scotts Valley portion of the basin, and eastward towards Clear Lake in the eastern and
southern portions of the basin (Wahler 1970). Groundwater levels in the basin seem to
completely recover each wet season, and overall there does not appear to be any
increasing or decreasing trend in long term groundwater levels.

Total groundwater in storage in Scotts Valley is approximately 5,900 acre-feet (Wahler
1970). DWR estimated usable storage to be 4,500 acre-feet (DWR 1957). Specific yield
for the depth interval of 0 to 100 feet is approximately 8 percent (DWR 1957).
Average-year agricultural groundwater demand in the Scotts Valley Basin is
approximately 2,369 acre-feet per year.

Groundwater Quality/Inelastic Land Surface Subsidence

Current published information regarding groundwater quality and inelastic land
surface subsidence is unavailable. Information obtained from DHS indicates that iron,
aluminum, barium and manganese have been detected above SWQLs in Scotts Valley.
Anecdotal evidence in the form of elevated well casings (two to four feet above
ground) indicates that the valley may have subsided by as much as four and one half
teet. There have been no reports of groundwater quality issues associated with
increased drawdown.

Groundwater Wells

There are 235 domestic wells and 87 irrigation wells in the Scotts Valley Basin. Figures
2-14 and 2-15 present the well depth range and cumulative frequency depth
distribution for domestic and irrigation wells in Upper Lake Basin. Approximately 50
percent of domestic wells are shallower than 125 feet deep, and approximately 50
percent of irrigation wells are shallower than 100 feet deep.
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Depth Distribution of Domestic Wells in the Scotts Valley Basin
00— = —+
B Number of Wells
g0 - me Cumulative Frequency (%) | "

Cumulative Frequency (%)

Source: Department of Water Resources

Figure 2-15

Depth Distribution of Irrigation Wells in the Scotts Valley Basin
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244 Big Valley Groundwater Basin

The Big Valley Basin is the source of water supply for Kelseyville and is the largest
agricultural area in Lake County. It lies south of Clear Lake in the Big Valley
Inventory Unit (Figure 2-6). The basin includes the lowlands portion of Big Valley
near Clear Lake, and the southern uplands portion near Adobe and Kelsey Creeks.
The Big Valley Groundwater Basin is bordered by Clear Lake to the north, the Clear
Lake Volcanics to the east and the Franciscan Formation borders the basin to the west
and south. Adobe and Kelsey Creeks flow through Big Valley and drain to the north
into Clear Lake.

Big Valley is roughly triangular shaped, and is at most six miles wide and
approximately eight miles long. The ground surface in the northern portion of the
basin gently slopes to the north towards Clear Lake. There are uplands on the west
side of the valley, and separate uplands in the south central portion of the valley that
have been uplifted approximately 400 feet by faulting (Christensen 2003).

Water-Bearing Formations

Hydrogeology in Big Valley is comprised of two distinct areas: the younger alluvial
and basin deposits in the north, and raised uplands comprised of the Kelseyville
Formation in the south. The two areas are separated by the Big Valley Fault, which
uplifted the Kelseyville Formation and created the uplands in the south.

Christenson Associates, Inc. identified 4 major aquifers in the Big Valley area in the
Big Valley Ground Water Recharge Investigation Update (2003). The younger alluvial
system in the northern portion of the basin contains two main aquifers, designated
“Al” and “A2”. A clay-rich lake deposits layer designated “C2” separates the aquifers
from each other (Christensen 2003). The Kelseyville Formation also includes two
aquifers, designated “A3”, and “volcanic ash”. The “A3” aquifer and “volcanic ash”
aquifers are separated by a clay layer designated “C3". Figure 2-16 is a cross section of
Big Valley’s aquifers and shows the spatial relationships between the aquifers and
clay layers.

“A1” Aquifer

Much of the northern portion of Big Valley is directly underlain by alluvial deposits
ranging from 10 feet to 126 feet thick (Christensen 2003). The deposits are likely to be
stream deposits, consisting of gravel, sand, and silt. The “A1” aquifer is generally
unconfined except near and under Clear Lake, where it is confined by an overlying
clay layer.

2-15



Section 2
Plan Area Setting

“A2" Aquifer

The “A2" aquifer is below the “A1” aquifer and a confining clay layer, designated
“C2” (Christensen 2003). The “A2” aquifer ranges from 14 to 140 feet in thickness, and
is likely to be composed of stream deposits of gravel, sand, and silt clay. The “A2”
aquifer is generally confined or semi-confined.

“A3” Aquifer

Much of the uplands in the southern portion of Big Valley are underlain by the “A3”
aquifer, ranging from 5 to 160 feet in thickness. The deposits in the “A3” aquifer are
similar to the deposits in the “A1” and “A2” aquifers, likely being comprised of
stream deposits, gravel, sand, and silt. The “A3” aquifer is generally unconfined
(Christensen 2003)

“Volcanic Ash” Aquifer

The “Volcanic Ash” aquifer is below the “A3” aquifer and a confining clay layer,
designated “C3” (Christensen 2003). The “Volcanic ash” aquifer is generally 2 to 5 feet
thick, with thicknesses as high as 50 feet reported in two wells. The aquifer consists of
volcanic tuff, and water throughout the aquifer is confined (Christensen 2003).

Valley fault

Diagrammatic North-South Section
Looking West

Source: Christensen Associates Inc. . Figure 2-16
Diagrammatic Cross Sections of Big Valley
Water-bearing Formations

2-16



Section 2
Plan Area Setting

Groundwater Hydrogeology

The majority of recharge to groundwater in the “A1” and “A2” aquifers is from
infiltration of surface flow from Kelsey and Adobe Creeks into the aquifer system.
Additional recharge to the “A1” and “A2” aquifers occurs from percolation of rainfall,
and underflow from the “A3” aquifer. The “A1” aquifer may also receive recharge
from Clear Lake during the summer, when p pumping has lowered the groundwater
level below the level of Clear Lake (Christensen 2003). 2 T

i ——— e —— e e - r

The “A3” aquifer is recharged by percolation of rainfall and by infiltration of water
from Kelsey Creek. Recharge of groundwater in the “Volcanic ash” aquifer is poorly
understood. It is probably recharged by underflow from uplands, and infiltration of
streamflow at surface exposures of the volcanic ash (Christensen 2003).

Hydrographs in Figure 2-17 at the end of this section show groundwater levels in the
Big Valley Groundwater Basin behave differently in the northern portion than in the
southern portion of the basin. Hydrographs in the northern portion, the alluvial
system portion of Big Valley, are typically shallow in the spring and experience wide
fluctuations over the irrigation season. Water levels in the northern portion are
typically five feet below the ground surface in the spring, and decrease from 10 to 50
feet in the summer. Hydrographs in the southern portion, marked in Figure 2-17 by
yellow, in the uplands in Big Valley, show that water levels in this area are
significantly farther below ground surface than in the northern portion. Spring
groundwater levels range from 70 to 90 feet below ground surface, while summer
groundwater levels are typically 30 to 40 feet below spring levels. Spring
groundwater levels have remained generally constant over the last 40 years except in
drought periods. Drought periods can be seen in the hydrographs between 1975 ard
1977, and between 1987 and 1992, —

- ——— -

Figure 2-18 presents a groundwater contour map of groundwater levels observed in
the spring of 2000. The direction of groundwater flow in Big Valley is generally
northward towards Clear Lake. The groundwater gradient in the southern portion of
the valley is approximately 70 feet per mile. The gradient in the northern portion of
the valley is approximately 20 feet per mile.

Figure 2-19 presents a contour map showing the change in groundwater levels
between the spring of 2000 and the summer of 2000. Figure 2-19 shows a number of
areas in Big Valley where groundwater was significantly lower over the summer.
There was a 50-foot decline in water levels around the town of Finley, a 50-foot
decline southeast of Kelseyville, and two 20-foot areas of declines near Kelseyville.

Groundwater in storage in Big Valley has been estimated several times. DWR
estimated groundwater in storage to be 105,000 acre-feet for a saturated depth interval
of 10 to 100 feet in 1960. In 2004, DWR estimated usable storage to be 60,000 acre-feet.
DWR estimated specific yield in 1957 to be 8 percent. Well yields from PG&E reports
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in 1957 average 374 gpm for unconfined wells and 495 gpm for ‘confined’ wells;
specific capacities were estimated to be 31 gallons per minute per foot for unconfined
wells and 77 for ‘confined’ wells (DWR 1957). Average-year agricultural groundwater
demand in the Big Valley basin is approximately 11,363 acre-feet per year.

Source: Christensen Associates Inc. Figure 2-18
Spring 2000 Big Valley Groundwater Contour Map
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Source: Christensen Associates Inc. Figure 2-19
Change in Big Valley Groundwater Elevations,
Spring to Summer 2000
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Groundwater in the Big Valley Groundwater Basin may be overdrafted duri
periods of drought, when there is inadequate recharge during winter month:i)\

replace water extracted during the summer months. Potential impacts of overdraft \.
during these periods might include: water shortages for irrigation, water shortages for

v
municipal use, deterioration of groundwater quality, dry wells, and ground
subsidence.

‘\ Basin. Figures 2-20 and 2-21 present the well depth range and cumulative frequency
. depth distribulion for domeslic and irrigalion wells in Big Valley Groutidwaler Basin.

Groundwater Wells
There are 463 domestic wells and 297 irrigation wells in the Big Valley Groundwater
4 Approximately 50 percent of domestic wells are shallower than 75 feet deep, and
approximately 50 percent of irrigation wells are shallower than 150 feet deep.
100 s——————————— —— -
B Number of Wells
< Cumulative Frequency (%) | |

Cumulative Frequency (%)

Source: Department of Water Resources Figure 2-20
Depth Distribution of Domestic Wells in the Big Valley Groundwater Basin
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Figure 2-21
Depth Distribution of Irrigation Wells in the Big Valley Groundwater Basin

2.4.5 High Valley Basin

The High Valley Basin includes High Valley, a small valley north of Clearlake Oaks
(Figure 2-6) in the Shoreline Inventory Unit. The valley is three miles long and one
mile wide. The Franciscan Formation borders High Valley on the north, west, and
south, and an area of volcanic rocks near Round Mountain borders High Valley to the
east. Drainage occurs through the narrow gorge of Schindler Creek to the southeast.

Water-Bearing Formations

Quaternary Alluvium

Quaternary Alluvium in High Valley consists of up to 100 feet of fine grained lake
deposits. The perimeter of the deposit consists of alluvial fan deposits that may
contain coarser sediments. Alluvium is generally a good water producing unit.

Holocene Volcanics

Holocene volcanics likely originated from the vicinity of Round Mountain. The
volcanics underlie the fine grained alluvium in the valley and form a confined aquifer.
The volcanics were initially a productive aquifer; however, well yield has reduced
over time. Recharge is likely reduced by the fine grained alluvium preventing
infiltration to the volcanics (DWR 2003).
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Groundwater Hydrogeology

The alluvial aquifer portion of High Valley is recharged through direct precipitation.
Recharge to the deeper volcanic aquifer is likely through the perimeter of the valley
through alluvial fans (DWR 2003).

Hydrographs in Figure 2-22 at the end of this section show groundwater levels in
High Valley have slow recovery after droughts. Water levels in the basin range from
10 to 30 feet below the ground surface in the spring. Spring groundwater levels have
fluctuated considerably over the last 40 years. After the drought of 1976, spring
groundwater levels had declined 45 feet, and it took 5 years for water levels to recover
to pre-1976 levels. This trend of slow recovery is indicative of low recharge rates to
the basin.

Spring to summer drawdown of the water table is 5 to 10 feet during an average year
in High Valley. The general direction of groundwater flow in High Valley is
unknown. Usable storage capacity is approximately 900 acre-feet (DWR 1960).
Average-year agricultural groundwater demand in the High Valley basin is
approximately 36 acre-feet per year.

Groundwater Quality/Inelastic Land Surface Subsidence

DWR monitors a number of wells for water quality in the High Valley Groundwater
Basin. Monitoring is not extensive enough to determine trends in groundwater
quality or the overall character of groundwater in the basin. Information was not
available from DHS for the High Valley Groundwater Basin. Current information
regarding inelastic land surface subsidence is unavailable.

Groundwater Wells

There are 19 domestic wells and 10 irrigation wells in the High Valley Basin. Figures
2-23 and 2-24 present the well depth range and cumulative frequency depth
distribution for domestic and irrigation wells in High Valley Basin. Approximately 50
percent of domestic wells are shallower than 125 feet deep, and approximately 50
percent of irrigation wells are shallower than 175 feet deep.
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Figure 2-24

Depth Distribution of Irrigation Wells in the High Valley Basin

Source: Department of Water Resources
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2.4.6 Burns Valley Basin

Burns Valley Basin is in the Shoreline Inventory Unit (Figure 2-6). The Franciscan
Formation borders the Burns Valley Basin on the north, Clear Lake borders the basin
on the west, and the Cache Formation borders the basin on the south and east.

Water-Bearing Formations

Quaternary Alluvium

The valley lowlands contain stream channel gravel and adjacent floodplain deposits.
These lowland deposits are Quaternary Alluvium and are composed of silt, sand, and
gravel. The southern end of the valley has a maximum thickness of approximately 50
feet (DWR 2003). Groundwater in this formation is unconfined and typically provides
water for domestic use.

Quaternary Terrace Deposits

Quaternary Terrace Deposits have been deposited on the sides of the alluvial plain in
the Burns Valley Basin. The terrace deposits are approximately 15 feet above the
valley floor and slope up the valley to a similar elevation as the foothill exposures of
the Cache Formation. Groundwater in this formation is not well understood.

Lower Lake Formation

The Lower Lake Formation, consisting of lake deposits, underlies the alluvial and
terrace deposits in the Burns Valley Basin. The formation consists of fine sands, silts,
and thick interbeds of marl and limestone (Rymer 1981), and has a maximum
thickness of 200 feet (DWR 2003). The formation has low permeability and provides
water to wells at up to a few hundred gallons per minute (DWR 2003).

Groundwater Hydrogeology

The District monitors one well in the Burns Valley Basin. The monitoring well
indicates that groundwater levels fluctuate from 2 feet below ground surface in the
spring to 10 feet below ground surface in the fall. The well also indicates that water
levels rose in the Burns Valley Basin in 1981-1983. No information on groundwater
movement is available. DWR estimates the useable storage capacity to be 1,400 acre-
feet (DWR 1960). Average-year agricultural groundwater demand in the Burns Valley
basin is approximately 14 acre-feet per year.

Groundwater Quality/Inelastic Land Surface Subsidence

DWR monitors a number of wells for water quality in the Burns Valley Basin.
Monitoring is not extensive enough to determine trends in groundwater quality nor
the overall character of groundwater in the basin. Information was not available from
DHS for the High Valley Groundwater Basin. Current information regarding inelastic
land surface subsidence is unavailable.
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Groundwater Wells

There are 86 domestic wells and 13 irrigation wells in the Burns Valley Basin. Figures
2-25 and 2-26 present the well depth range and cumulative frequency depth
distribution for domestic and irrigation wells in Burns Valley Basin. Approximately
50 percent of domestic wells are shallower than 75 feet deep, and approximately 50
percent of irrigation wells are shallower than 250 feet deep.
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Figure 2-25
Depth Distribution of Domestic Wells in the Burns Valley Basin
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Depth Distribution of Irrigation Wells in the Burns Valley Basin

2.4.7 Coyote Valley Basin

Coyote Valley Basin is in the southeastern portion of the county along Putah Creek
(Figure 2-6) and is part of the Upper Putah Inventory Unit. Coyote Valley Basin is 5
miles long and 2.5 miles wide. Clear Lake Volcanics border Coyote Valley Basin to the
east, Scrpentinized ultramafic rocks border the basin to the south and west, and the
Franciscan Formation borders the basin to the north. Low hills of basalt are found in
the south and southeastern part of the valley.

Water-Bearing Formations

Holocene Alluvium

Holocene alluvium is the primary water-bearing unit in the basin and overlies the
Cache Formation. The alluvium consists of floodplain and channel deposits of Putah
Creek and alluvial fan deposits in the southwestern portion of the valley and at the
valley boundaries. The deposits are primarily composed of poorly stratified sand and
gravel, with limited fine grained material. The formation is predominantly
interbedded coarse sand and gravel, and ranges from about 100 to 300 feet thick
(DWR 1976). Groundwater within the upper 100 feet of the formation is largely
unconfined (Peterson 1996). Wells drilled in the alluvium produce on average 1,000
gallons per minute (Aust 2006).
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Plio-Pleistocene Volcanics and Cache Formation

Underlying the valley alluvium is a poorly understood mixture of volcanic rocks and
sediments that may be related to the Cache Formation. The southeastern part of the
valley contains volcanic rocks and Cache Formation tuffaceous deposits that may be
waterbearing. The poorly consolidated tuffaceous deposits are found fairly deep
beneath the hills to the northeast where they are overlain and potentially interbedded
with basaltic flows. The northeast edge of the valley contains Cache Formation
outcrops that likely underlie much of the alluvium. The Cache Formation is made of
gravel, silt, sand and the upper layers contain water-laid tuffs and tuffaceous sands
become dominant (DOM 1953). The Cache Formation has low permeability because
most of the strata are too high in clay or silt to allow for great water movement.

Groundwater Hydrogeology

Putah Creek is the main groundwater recharge source for Coyote Valley Basin. Some
recharge occurs from precipitation on the alluvial plain and from side-stream runoff.

Hydrographs in Figure 2-27 at the end of this section show groundwater levels in the
Coyote Valley Basin are shallow in the spring, decrease over the summer, and recover
during the winter. Water levels in the basin are between 10 to 15 feet below ground
surface on average in the spring. Spring groundwater levels have been generally
stable throughout the valley.

Spring to summer drawdown of the water table varies by position in the Coyote
Valley Basin, with areas in the west experiencing larger drawdown than the rest of the
basin. Spring to summer drawdown in the western areas ranges from 20 to 25 feet,
and drawdown on the eastern side of the valley ranges from 5 to 10 feet. The general
direction of groundwater flow in the Coyote Valley is to the southeast, in the direction
of Putah Creek flow (Figure 2-28). DWR estimated 29,000 acre feet of storage capacity
and 7,000 acre feet of useable storage capacity in 1960. Average-year agricultural
groundwater demand in the Coyote Valley basin is approximately 671 acre-feet per
year.
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Source. Hidden Valley Lake Community Services District

Figure 2-28
Coyote Valley Groundwater Level Contours, April 2001

Groundwater Quality/Inelastic Land Surface Subsidence

DWR monitors a number of wells for water quality in the Coyote Valley Groundwater
Basin. Monitoring is not extensive enough to determine trends in groundwater
quality or the overall character of groundwater in the basin. Information obtained
from DHS indicates that iron and manganese have been detected above SWQLs in the
Coyote Valley, and chromium was identified as a constituent of concern by Coyote
Valley Stakeholders. Current information regarding inelastic land surface subsidence
is unavailable.

Groundwater Wells

There are 86 domestic wells and 17 irrigation wells in the Coyote Valley Basin. Figures
2-29 and 2-30 present the well depth range and cumulative frequency depth
distribution for domestic and irrigation wells in Coyote Valley Basin. Approximately
50 percent of domestic wells are shallower than 125 feet deep, and approximately 50
percent of irrigation wells are shallower than 125 feet deep.
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2.4.8 Collayomi Valley Basin

The Collayomi Valley Basin is in the southern portion of Lake County (Figure 2-6) and
is the source of water supply for Middletown and adjacent agricultural areas. The
basin includes Collayomi and Long Valley, both in the Upper Putah Inventory Unit.
The two valleys are considered a single groundwater basin due to their hydrologic
continuity. The Franciscan Formation borders the basin to the west, and a mixture of
Serpentinized Ultramafic Rocks and Franciscan Formation borders the basin to the
north, east, and south. A small area of volcanic rocks borders the central southern
portion of the valley. The boundary is typically the edge of the valley floor except
whete watet bearing basalt and landslide debris extend beyond the valley [loor.

Water-Bearing Formations

Quaternary Alluvium

Quaternary alluvium in the Collayomi Valley Basin consists of deposits of clay and
silt, with localized arcas of channclized gravel. Near Putah Creek, shallow deposits of
fine sand and cobbles are present. The maximum thickness of alluvium in the basin is
approximately 350 feet in Collayomi Valley, and 475 feet in Long Valley (DWR 1976).
Alluvium generally is a productive water bearing unit.

Groundwater Hydrogeology

Recharge occurs in the Collayomi basin next to Putah, Dry, and St. Helena Creeks.
Some recharge also occurs from infiltration of irrigation water and direct rainfall.
Recharge in Long Valley may be impeded by hardpan conditions near the ground
surface (DWR 1976).

Hydrographs in Figure 2-31 at the end of this section show groundwater levels in the
Collayomi Valley Basin are shallow in the spring and experience fluctuations over the
irrigation season. Water levels in the basin range from 3 to 15 feet below the ground
surface in the spring, and spring groundwater levels have remained generally
constant over the last 40 years.

Spring to summer drawdown of groundwater is generally between 5 and 20 feet
throughout the Collayomi Valley Basin. The direction of groundwater flow in the
Collayomi Valley is to the north where it discharges to Putah Creek. Groundwater
flow in Long Valley is from the southeast to the northwest where it also discharges to
Putah Creek. Groundwater in both valleys generally flows the same direction as
surface flow (CMA 1987). Groundwater levels in the basin seem to completely recover
each wet season, and overall there does not appear to be any increasing or decreasing
trend in groundwater levels.

Total storage in the basin is approximately 37,000 acre-feet (CMA 1987). DWR
estimates groundwater storage in the Collayomi Basin to be 29,000 acre-feet with a
useable storage capacity of 7,000 acre-feet (DWR 1960).Average-year agricultural
groundwater demand in the Collayomi Valley basin is 266 acre-feet per year.
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Groundwater Quality/Inelastic Land Surface Subsidence

DWR monitors a number of wells for water quality in the Collayomi Valley
Groundwater Basin. Monitoring is not extensive enough to determine trends in
groundwater quality or the overall character of groundwater in the basin. Information
obtained from DHS indicates that iron and manganese have been detected above
SWQLs in Collayomi Valley and sulfide was identified as a constituent of concern by
Collayomi Valley Stakeholders. Current information regarding inelastic land surface
subsidence is unavailable.

Groundwater Wells

There are 141 domestic wells and 34 irrigation wells in the Collayomi Valley Basin.
Figures 2-32 and 2-33 present the well depth range and cumulative frequency depth
distribution for domestic and irrigation wells in Collayomi Valley Basin.
Approximately 50 percent of domestic wells are shallower than 125 feet deep, and
approximately 50 percent of irrigation wells are shallower than 150 feet deep.
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Depth Distribution of Domestic Wells in the Collayomi Valley Basin
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Figure 2-33
Depth Distribution of Irrigation Wells in the Collayomi Valley Basin

2.4.9 Lower Lake Basin

The Lower Lake Basin is southeast of Clear Lake (Figure 2-6) in the Shoreline and
Lower Lake Inventory Units. The rocks of the Great Valley sequence border the
Lower Lake Basin on the south (Rymer 1981), and the Cache Formation and volcanic
rock border the basin to the north. The Lower Lake Formation and volcanic rocks
occur within this basin. Average-year agricultural groundwater demand in the Lower
Lake basin is approximately 17 acre-feet per year.

Water-Bearing Formations

Quaternary Alluvium

Alluvial deposits consist of clay, silt, sand and gravel and are approximately 50 to 75
feet thick. Irrigation wells constructed near the alluvial deposits provide about 400 to
600 gpm (Upson 1955). The alluvial plain of Herndon Creek likely contains gravelly
clay, and is interbedded with gravel layers. Wells in the area with depths of
approximately 75 feet yield up to 250 gpm with 40 feet of drawdown (Upson 1955).
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Lower Lake Formation

The Lower Lake Formation includes conglomerate, sandstone, siltstone, limestone,
tuff, and diatomite (Rymer 1981). Younger alluvial deposits are found above the
Lower Lake Formation and cover an area almost two-thirds of the basin. Permeability
is variable but generally low because the strata are high in clay or silt. The formation
thickness is unknown. Well yields are about 150 to 240 gpm (Upson 1955).

Groundwater Hydrogeology

Precipitation and seepage from Herndon Creek and Clear Lake are the main sources
of recharge for the basin (Upson 1955). Recharge is also likely from Copsey and
Seigler Canyon creeks. Infiltration of rain falling on the outcrop areas is the likely
source of groundwater recharge in the Cache Formation (Upson 1955).

DWR monitored three groundwater wells in the Lower Lake Basin, but discontinued
monitoring by 1995. Monitoring prior to 1995 indicates that groundwater levels
fluctuated from an average of 10 feet below ground surface in the spring to an
average of 20 feet below ground surface in the fall. There is no information on
groundwater movement.

The basin’s storage capacity is approximately 3,000 to 4,000 acre-feet (Upson 1955).
Additional storage capacity is available as part of the Lower Lake Formation but
thickness and yield are unknown.

Groundwater Quality/Inelastic Land Surface Subsidence

DWR monitors a number of wells for water quality in the Lower Lake Groundwater
Basin. Monitoring is not extensive enough to determine trends in groundwater
quality or the overall character of groundwater in the basin. Information was not
available from DHS for the Lower Lake Basin. Current information regarding inelastic
land surface subsidence is unavailable.

Groundwater Wells

There are 243 domestic wells and 25 irrigation wells in the Lower Lake Basin. Figures
2-34 and 2-35 present the well depth range and cumulative frequency depth
distribution for domestic and irrigation wells in Lower Lake Basin. Approximately 50
percent of domestic wells are shallower than 50 feet deep, and approximately 50
percent of irrigation wells are shallower than 100 feet deep.
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Figure 2-34
Depth Distribution of Domestic Wells in the Lower Lake Basin
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24.10 Long Valley Groundwater Basin

Long Valley Groundwater Basin is in the northeast portion of the county (Figure 2-6)
in the Cache Creek Inventory Unit. The Franciscan Formation borders most of the
Long Valley Groundwater Basin. Volcanic rocks form a small section of the southern
boundary. The basin is made up of alluvial fill. Very little information exists about
this groundwater basin. Average-year agricultural groundwater demand in the Long
Valley basin is approximately 253 acre-feet per year.

Groundwater Wells

There are 30 domestic wells and 7 irrigation wells in the Long Valley Groundwater
Basin. Figures 2-36 and 2-37 present the well depth range and cumulative frequency
depth distribution for domestic and irrigation wells in Long Valley Groundwater
Basin. Approximately 50 percent of domestic wells are shallower than 100 feet deep,
and approximately 50 percent of irrigation wells are shallower than 100 feet deep.
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Figure 2-37
Depth Distribution of Irrigation Wells in the Long Valley Groundwater Basin

2.4.11 Clear Lake Cache Formation Groundwater Basin

The Clear Lake Cache Formation Groundwater Basin is east of Clear Lake and is in
both the Shoreline and Cache Creek Inventory Units (Figure 2-6). The Clear Lake
Cache Formation Groundwater Basin shares a boundary with the Burns Valley
Groundwater Basin in the southwest. Lower Cretaceous marine and Mesozoic ultra-
basic intrusive rocks bound the south of the basin. Lower Cretaceous marine deposits
border the east portion of the basin, and the Franciscan Formation borders the north
and west portions of the basin.

Water-Bearing Formations

Cache Formation

The Cache Formation is generally of low porosity, and is the only water-bearing
formation in the Clear Lake Cache Formation Groundwater Basin. The Cache
Formation ranges in age from 1.6 to 1.8 million years old and is over 13,000 feet thick
(Hearn 1988). The Cache Formation is characterized by sandstone, conglomerate, gray
sandstone with light-olive-gray conglomerate lower in the section. It represents
fluvial deposition, and was deposited in a fault-controlled, subsiding basin (Rymer
1981). The Cache Formation overlies the Franciscan Formation and Serpentinized
Ultramafic Rocks, and is overlain by the Clear Lake Pleistocene Volcanics, and the
Lower Lake Formation (Rymer 1981). The Cache Formation dips to the southwest.
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Groundwater Hydrogeology

Groundwater levels have not been monitored in the Cache Formation. Other
hydrogeologic information for the basin is unavailable. Average-year agricultural
groundwater demand in the Clear Lake Cache Formation basin is approximately 85
acre-feet per year.

Groundwater Quality/Inelastic Land Surface Subsidence

Current information regarding groundwater quality and inelastic land surface
subsidence is unavailable.

Groundwater Wells

There are 71 domestic wells and 9 irrigation wells in the Clear Lake Cache Formation
Groundwater Basin. Figures 2-38 and 2-39 present the well depth range and
cumulative frequency depth distribution for domestic and irrigation wells in Clear
Lake Cache Formation Groundwater Basin. Approximately 50 percent of domestic
wells are shallower than 125 feet deep, and approximately 50 percent of irrigation
wells are shallower than 200 feet deep.
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Figure 2-38
Depth Distribution of Domestic Wells in the Clear Lake Cache Formation
Groundwater Basin
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Figure 2-39
Depth Distribution of Irrigation Wells in the Clear Lake Cache
Formation Groundwater Basin

2.4.12 Middle Creek Groundwater Basin

The Middle Creek Groundwater Basin is in the Middle Creek Inventory Unit (Figure
2-6). The Franciscan Formation borders the Middle Creek Groundwater Basin to the
north and east. Lower Cretaceous Marine deposits bound the basin to the west. The
basin is made up of alluvial fill. Little information is available about the Middle Creek
Groundwater Basin. Average-year agricultural groundwater demand in the Middle
Creek basin is approximately 73 acre-feet per year.

Groundwater Wells

There are 39 domestic wells and 3 irrigation wells in the Middle Creek Groundwater
Basin. Figures 2-40 and 2-41 present the well depth range and cumulative frequency
depth distribution for domestic and irrigation wells in Middle Creek Groundwater
Basin. Approximately 50 percent of domestic wells are shallower than 100 feet deep,
and approximately 50 percent of irrigation wells are shallower than 75 feet deep.
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2.4.13 Clear Lake Volcanics Groundwater Source Area

The Clear Lake Volcanics groundwater source area is south of Clear Lake and is in the
Shoreline, Middle Putah, and Upper Putah Inventory Units. The Clear Lake Volcanics
share a boundary with the Big Valley Groundwater Rasin to the west (Figure 2-6). The
Franciscan Formation bounds the south and east of the area.

Water-Bearing Formations

Clear Lake Volcanics

The Clear Lake Volcanics consist of basalt, andesite, and other volcanic rocks in a
complex sequence. The Clear Lake Volcanics are heavily faulted and fractured, and
are over 4,000 feet thick near Mount Konocti (Hearn 1988). A well drilled near the
intersection of Red Hills Road and Highway 29 revealed that the formation was 1,600
feet thick at that location (Slade 2002). Groundwater in the Clear Lake Volcanics
occurs primarily in fractures, joints, and within weathered zones that formed in
between volcanic eruptions. The amount of groundwater available to a well in the
formation is highly dependent on the size, openness, frequency, and interconnection
of fractures and joints encountered in the well.

Groundwater Hydrogeology

Overall, the hydrogeologic properties of the Clear Lake Volcanics vary widely
between different locations in the area, and are not well defined. In some areas, pump
tests have been performed to determine aquifer properties. Pump tests determine an
aquifer’s characteristics at a particular well location. Pump tests typically reveal
specific capacity and transmissivity. Specific capacity is a calculated number based on
the pumping rate in gallons divided by a measurement of the difference of static and
pumping levels in the well. Higher specific capacities indicate a productive well, and
low specific capacities indicate an unproductive well. Transmissivity is the capacity of
an aquifer to transmit water. A higher transmissivity indicates the aquifer is able to
transmit more watcr.

A pumping test performed on a well east of Soda Bay Road in the Clear Lake
Volcanics revealed a specific capacity of 43 gpm/ft, and a transmissivity ranging
between 20,000 and 86,000 gpd/ft (Hicke 2002). Other pump tests performed near the
intersection of Red Hills Road and Highway 29 indicated specific capacities of 1.25,
47.6, and 18.7 gpm/ft, and pumping rates of 555 gpm, 150 gpm, and 670 gpm.
Average-year agricultural groundwater demand in the Clear Lake Volcanics basin is
approximately 2,271 acre-feet per year.

Groundwater Quality/Inelastic Land Surface Subsidence

Published information regarding groundwater quality and inelastic land surface
subsidence is unavailable. Information obtained from DHS indicates that iron,
aluminum and manganese have been detected above SWQLs in the Clear Lake
Volcanics.
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Groundwater Wells

There are 537 domestic wells and 59 irrigation wells in the Clear Lake Volcanics
Groundwater Source Area. Figures 2-42 and 2-43 present the well depth range and
cumulative frequency depth distribution for domestic and irrigation wells in Clear
Lake Volcanics Groundwater Source Area. Approximately 50 percent of domestic
wells are shallower than 200 feet deep, and approximately 50 percent of irrigation
wells are shallower than 325 feet deep.
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Figure 2-42
Depth Distribution of Domestic Wells in the Clear Lake Volcanics
Groundwater Source Area
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Figure 2-43
Depth Distribution of Irrigation Wells in the Clear Lake Volcanics
Groundwater Source Area

2.5 Agricultural Water Demand by Groundwater Basin

Water demand was calculated to estimate the average year agricultural water use
overlying groundwater basins in Lake County. The calculation was performed using
2001 land use data from DWR, and crop irrigation requirements for an average water
year from DWR. Acreage of land use of each crop was multiplied by the crop's water
demand and a factor representing irrigation efficiency, and then demand for each
crop was totaled by groundwater basin. Calculations for each groundwater basin are
presented in Appendix B. This data provides a snapshot of approximate water
demand near the year 2001; land use changes that occurred after 2001 are not
represented by this calculation.
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Table 2-4
Agricultural Demand in Lake County by Groundwater Basin During an Average Year
| Ag g g
Cang Land
Irrigated . Irrigated | Surface
Groundwater M%th lmg'a ted Lgnd Water Groundwater fiotal
Basin Surface G w:(tjh Total Demand Demand Demal;td
Water roundwater (acres) | (acre-ft) (acre-ft) (acre-ft)
(acres) (acres)
Gravelly Valley 0 0 0 0 0 0
\";sl‘l’:; ol 1,117 1509 | 2,920 | 4182 4075 | 8257
Scotts Valley 0 856 856 0 2,369 2,369
Big Valley 23 6,765 6,788 91 11,363 11,454
High Valley 0 64 64 0 36 36
Burns Valley 162 5 167 91 14 105
Coyote Valley 1,059 348 1,407 3,402 671 4,073
sgl'l':;”m' 33 317 350 146 266 412
\';:n’:; Lake 0 31 31 17 17
Long Valley 118 118 253 253 |
Clear Lake
Cache 26 132 158 15 85 100
Formation
Middle Creek 0 18 18 0 73 73
332;:;;? 185 2079 | 3164 820 2271 | 3,001

Table 2-4 presents the agricultural water demand for an average year by groundwater
basin. Table 2-4 indicates that groundwater is the primary source of water for the
Lake County groundwater basins. Groundwater basins with a groundwater demand
over 1,000 acre-feet per year include: Upper Lake Valley, Scotts Valley, Big Valley,
and the Clear Lake Volcanics Groundwater Source Area.
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Section 3
Basin Management Objectives

Basin Management Objectives (BMOs) are required under the California water Code
(CWC) §10753.7 (a) (1). BMOs are flexible guidelines for the management of
groundwater resources that describe specific actions to be taken by stakeholders to
meet locally developed objectives at the basin or sub-area scale. SB 1938 amended
existing law related to groundwater management by local agencies requiring any
public agency seeking State funds administered through DWR for the construction of
groundwater projects or groundwater quality projects to prepare and implement a
groundwater management plan with certain specified components - including BMOs.

This section presents the BMOs developed by each groundwater basin in Lake
County. An important feature of the BMO method of groundwater management is
that it is intended to provide a flexible approach that can be adapted to changing local
conditions and increased understanding the groundwater resource. The more
traditional way of managing groundwater basins typically focused on often difficult
to define concepts such as safe yield, replenishment and overdraft.

3.1 Stakeholder Participation

Development of effective BMOs require local participation to incorporate the best
local understanding of the resource and the needs and issues affecting the
groundwater users. Stakeholders include private well owners, water agencies, local
government representatives, and other interested parties. To develop the BMOs for
Lake County, the District held six stakeholder meetings to discuss groundwater basin
issues; some meetings combined stakeholders from different groundwater basins.

The stakeholder outreach meetings conducted are listed below:

m Big Valley, on December 7th, 2005

Scotts Valley on December 14th, 2005

Clear Lake Volcanics, on December 7th, 2005

Upper Lake Basin, Middle Creek, and Gravelly Valley on December 14th, 2005

Collayomi and Coyote Valleys on December 15th, 2005

Lower Lake Valley, Burns Valley, Clear Lake Cache Formation, Long Valley, and
High Valley on December 15t, 2005

The District developed draft BMOs for the individual groundwater basins prior to
each stakeholder meeting to facilitate the discussions. The stakeholders discussed
their specific groundwater basin issues and concerns and provided feedback to
modify and refine the draft BMOs. Appendix C includes summaries from each
stakeholder meeting.
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Basin Management Objectives

3.2 Basin Management Objectives

BMOs typically address groundwater levels, groundwater quality, and inelastic land
subsidence. Lake County stakeholders consistently identified the need for increased
monitoring to better characterize the groundwater hydrology in their basin. Iigure 3-1
shows where groundwater levels are currently monitored in Lake County.
Groundwater levels are not monitored in five of the county’s 13 groundwater basins.
In three groundwater basins, there is limited groundwater level monitoring (5 or
fewer locations). Groundwater quality is monitored only at public water systems in
compliance with California Department of Health Services (DHS) requirements.
Inelastic land subsidence is not monitored in Lake County.

BMOs can be quantitative or qualitative. Quantitative BMOs are typically based on
numeric thresholds and define specific actions that need to be implemented when
conditions exceed the predetermined thresholds. Qualitative BMOs describe
objectives or goals within a groundwater basin. Quantitative BMOs require a
comprehensive understanding of the hydrogeology and hydrology of a groundwater
basin and sufficient monitoring of water levels, quality, and subsidence. Qualitative
BMOs are likely to prescribe improved understanding and monitoring of
groundwater. Because of the limited monitoring of groundwater levels, quality, and
land subsidence in Lake County, stakeholders chose to develop qualitative BMOs.

The following sections present stakeholders concerns and BMOs developed for each
basin. Many of the BMOs are consistent from one basin to another and reflect the
common theme of gaining an increased understanding of groundwater resources
throughout Lake County. The stakeholders believe that implementing the BMOs
chosen will help address their groundwater concerns.

3.2.1 Scotts Valley Groundwater Basin

Stakeholders at the Scotts Valley Groundwater Basin meeting identificd large
decreases in summer groundwater levels compared to spring levels as a major
concern for the basin. Because of the limited storage in the Scotts Valley groundwater
aquifer and large summer demands for groundwater, the basin experiences
substantial drawdown during the summer season.

The stakeholders developed BMOs for the Scotts Valley Groundwater Basin, as
identified in Table 3-1. The BMOs focus on maintaining long term groundwater
resources by increased monitoring of groundwater levels, quality, and subsidence and
protection of recharge areas. Consistent monitoring would improve understanding of
the Scotts Valley Groundwater Basin and provide valuable data for better
management of the water source for all users. Restoring recharge areas and
minimizing drawdown during summer months would improve water supply
reliability for the region. Assuring an affordable water supply was also important to
the stakeholders.
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Table 3-1
Scotts Valley Groundwater Basin BMOs
Prevent long-term declines in groundwater levels

Maintain groundwater levels to assure an adequate and affordable irrigation and domestic water
supply

Protect and restore groundwater recharge areas

Minimize winter to summer drawdown
Monitor and or reduce nitrate, iron, and manganese concentrations

Increase groundwater level monitoring

Increase groundwater quality monitoring

Increase subsidence monitoring

Prevent inelastic land subsidence

3.2.2 Clear Lake Volcanics Groundwater Source Area

Stakeholders at the Clear Lake Volcanics Groundwater Source Area meeting
identified the lack of groundwater information as a major concern. Because of the
uncertain character of fractured rock aquifers, it is difficult to determine the amount
of storage and groundwater movement within the basin. The sta keholders
emphasized the need for groundwater monitoring.

Table 3-2 identifies BMOs that the stakeholders developed for the Clear Lake
Volcanics Groundwater Source Area, The BMOs focus on increasing understanding of
the groundwater basin through monitoring of groundwater levels, quality, and
subsidence. Consistent monitoring would provide valuable data for better
management of the water source for all users and help sustain water supply in the
future.

Table 3-2
Clear Lake Volcanics Groundwater Source Area BMOs

Prevent long-term declines in groundwater levels

Maintain groundwater levels to assure an adequate and affordable irrigation and domestic water
supply

Develop an understanding of groundwater within the area

Maintain a sustainable water supply now and into the future

Increase groundwater level monitoring

Increase groundwater quality monitoring
Increase monitoring and understanding of groundwater levels, groundwater quality, land
subsidence, and connections between these elements

3.2.3 Upper Lake Groundwater Basin

Stakeholders at the Upper Lake Groundwater Basin meeting identified water quality
issues as a major concern for the basin. Iron, manganese, sulphur and nitrates have
been detected in water supplies in the basin. Some of the constituents may be related
to geothermal water intrusion into the groundwater basin. Supply was less of a
concern for the stakeholders because the groundwater levels remain high throughout
the year.

The stakeholders developed BMOs for the Upper Lake Groundwater Basin, as
identified in Table 3-3. The BMOs focus on understanding water quality issues and
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increasing groundwater levels, quality, and subsidence monitoring. Consistent
monitoring would improve the understanding of the Upper Lake Groundwater
Basin’s water quality and would provide valuable data for better management of the
water source for all users.

Table 3-3
Upper Lake Groundwater Basin BMOs
Prevent long-term declines in groundwater levels
Maintain groundwater levels to assure an adequate and affordable irrigation and domestic water supply

Develop an understanding of groundwater within the basin

Maintain a sustainable water supply now and into the future

Prevent geothermal groundwater intrusion

Increase groundwater level monitoring
Increase groundwater quality monitoring

Increase monitoring and understanding of groundwater levels, groundwater quality, land subsidence,
and connections between these elements

Monitor and understand iron, manganese, sulphur, and nitrate water quality issues

Increase subsidence monitoring

Prevent inelastic land subsidence

3.2.4 Collayomi Valley and Coyote Valley Groundwater Basins

Stakeholders at the Collayomi Valley and Coyote Valley Groundwater Basins meeting
identified water quality issues as a major concern for both basins. Iron and manganese
have been detected in water supplies in both basins. Sulfide, boron, aluminum and
nickel were detected in a water supply well in Collayomi Valley, and chromium was
detected in a water supply well in Coyote Valley. Some of the constituents may be
related to geothermal water intrusion into the groundwater basins.

The stakeholders developed BMOs for the Collayomi and Coyote Groundwater
Basins, as identified in Table 3-4. The BMOs focus on monitoring water quality
constituents to sustain long-term groundwater resources. Consistent monitoring
would improve understanding of the Collayomi and Coyote Groundwater Basins’
water quality and would provide valuable data for better management of the water
source for all users.

34



Section 3
Basin Management Objectives

Table 3-7
Middle Creek and Gravelly Valley Groundwater Basins BMOs

Prevent long-term declines in groundwater levels

Maintain groundwater levels to assure an adequate and affordable irrigation and domestic water
supply

Develop an understanding of groundwater within the basin

Maintain a sustainable water supply now and into the future

Prevent geothermal groundwater intrusion

Increase groundwater level mon itoring

Increase groundwater quality monitoring

Increase monitoring and understanding of groundwater levels, groundwater quality, land
subsidence, and connections between these elements

Monitor and understand iron, manganese, and nitrate water quality issues

Increase subsidence monitoring

Prevent inelastic land subsidence
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Section 4
Plan Components

The District is already performing many of the groundwater management activities
associated with a GMP, as described in this section. Through plan implementation,
the District is formalizing its groundwater management objectives and plan
components designed to achieve the District’s groundwater related objectives,
outlined in section 1.4.

The District does not have funds available for implementation of a comprehensive
groundwater management program. While state and federal agencies may assist in
establishing or expanding the monitoring grid or other programs, a reliable source of
funds is required to continue management after grant funds are expended. Without a
reliable source of funding, the District will not be able to fully implement the
groundwater management plan without sacrificing other programs.

As detailed in section 1.5, the Lake County GMP includes required, recommended,
and suggested components. These components have been grouped and are discussed
in this section, under the following headings:

® Groundwater Monitoring

Inter-Agency Coordination

Water Well Policies

m Management of Groundwater Projects

For each component, this section identifies current Lake County activities, potential
future activities, and implementation steps the District will take to facilitate
groundwater management related to each component.

4.1 Groundwater Monitoring

To fully understand the condition of groundwater resources in Lake County, the
District should implement a BMO driven groundwater monitoring program . The
monitoring program would provide information needed to document current
conditions, assess long-term trends, and to support development and implementation
of BMOs. A complete groundwater monitoring program will monitor three elements:
groundwater levels; water quality; and inelastic land subsidence.

Groundwater monitoring is an essential tool to assist implementation of the GMP.
Groundwater level monitoring can identify areas of overdraft, which may dewater
streams and lower water tables, causing environmental damage through reduced
riparian zones. Groundwater quality monitoring can help identify areas of degrading
water quality, potentially identifying specific water quality issues. Subsidence
monitoring can indicate when subsidence is occurring, when it otherwise would be
missed.
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4.1.1 Groundwater Levels

The District, in cooperation with DWR monitors a number of wells within the various
groundwater basins of Lake County. The District and DWR currently monitor a
network of 95 wells on a semiannual basis The District also monitors 16 wells on a
monthly basis. The extent of the groundwater monitoring grid is shown in Figure 3-1.
The Gravelly Valley, Long Valley, Middle Creek, Clear Lake Cache Formation and
Lower Lake Groundwater Basins do not currently have groundwater level
monitoring.

The District will work to expand its groundwater level monitoring activities in
conjunction with stakeholders in each basin. Developing and analyzing historical
trends in groundwater levels is also important to assess lImpacts of changes in
groundwater use in a basin. These trends can help determine if the basin is in
overdraft or a stable condition.

The District could implement several methods of groundwater level monitoring, The
use of dedicated monitoring wells provides the most valuable information in terms of
assessing groundwater level trends. Because monitoring wells are not actively
pumped for supply purposes, there is less potential for misinterpreting results. The
water level in a pumping well can be influenced by a number of factors, such as
whether or not the pump is on. Even if the pumping well is not on at the time of water
level measurement, the water level may not reflect the ambient groundwater level if
the well itself has not equilibrated to aquifer conditions.

If the use of dedicated monitoring wells is not possible, water level data obtained
from production wells can also yield valuable information. When recording water
levels from production wells, additional information such as the pumping condition
is necessary. Data such as typical pumping rates, capacities, and run times can also be
useful in analyzing water level data. This information can be useful in assessing
aquifer characteristics from pumping and non-pumping data from the same well.

It is important to maintain a regular monitoring schedule in order to facilitate trend
analysis. Groundwater levels in the basins are typically cyclic on an annual basis.
Most of the stresses on the groundwater levels in a basin occur annually. For example,
agricultural pumping peaks during the summer and subsides during the winter. Also,
natural recharge to groundwater is greatest during the winter months when
precipitation levels are high.

By having a regular monitoring schedule, comparisons of water levels from year to
year can be made. A typical unstressed condition can be viewed by looking at the
trend in winter water levels; while an analysis of a stressed condition can be seen
from summer water levels, Monitoring water levels 4 times a year (March, July,
August, and October) is a typical schedule.
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4.1.2 Groundwater Quality

The monitoring of groundwater quality is also useful in assessing the state of
groundwater basins. The purpose of monitoring water quality is to assess any trends
in water quality changes due to changes in groundwater related activities in the
County. For example, excess groundwater pumping may induce groundwater flow
from deeper aquifers containing water that is less desirable water containing high
boron levels.

DWR performs groundwater quality monitoring on a number of wells in Lake
County. DWR currently monitors a number of wells in the County intermittently.
Figure 4-1 shows the approximate locations where groundwater quality has been
monitored in Lake County. DWR monitors for a number of constituents, including
temperature, pH, total dissolved solids, metals, nitrogen compounds, and dissolved
potassium, sodium, calcium, magnesium, boron and hardness. DWR monitors
groundwater quality in varying locations and over differing periods of time.
Currently groundwater quality information is not collected in the Gravelly Valley,
Long Valley, Clear lake Cache Formation, Middle Creek, and Clear Lake Volcanics
groundwater basins.

Groundwater is also monitored as part of the Department of Health Services drinking
water program. Information from the DHS drinking water database indicates that
most groundwater basins in Lake County have issues with iron, manganese and
boron. The District recognizes that geothermal upwelling could be the cause of these
volcanic related elements in the water,

Groundwater users have raised concerns about saline intrusion that increases total
dissolved solids (TDS). TDS indicates the quantity of inorganic salts and small
amounts of organic matter. The California Environmental Protection Agency (EPA)
secondary drinking water standard for TDS is 500 milligrams per liter (mg/L), and
the agricultural water quality goal for TDS is 450 mg/ L. The secondary standards
refer to the levels above which the constituent may be objectionable because of
aesthetics or taste.

To improve groundwater quality understanding, the District should collect water
quality samples once a year during times of peak usage (i.e. summer). Parameters
measured should include, but not be limited to, temperature, pH, electrical
conductivity (EC), and TDS, With ap propriate groundwater quality monitoring data,
the District can improve its understanding of the location and extent of saline
intrusion and develop methods to prevent further intrusion. The District could also
identify and address incidents of geothermal water upwelling to improve water
quality. Locations of groundwater sampling should be driven by local indicators.

4.1.3 Inelastic Land Subsidence

Groundwater pumping in a basin could result in inelastic land subsidence. This
subsidence occurs from the irrecoverable compaction of the soil matrix when water is
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removed. Land subsidence is not monitored in Lake County; however, there have
been anecdotal reports of land subsidence in Big Valley and Scotts Valley.

A variety of methods are available to measure land subsidence. Extensometers use a
pipe inside a well casing. The pipe inside the casing extends from land surface to
some depth through compressible sediments. A table at land surface holds
instruments that monitor change in distance between the top of the pipe and the table.
The inner pipe and casing go through the entire thickness of the studied sediments
and measures subsidence in those sediments. If subsidence occurs, the ground surface
(and the table) will sink, but the pipe will not, and the distance between the pipe and
the table will become smaller than it was before subsidence occurred. Figure 4-2
shuws a diagram of a typical extensometer.

Another approach utilizes Global Positioning
Satellites (GPS) to conduct surveys to calculate
the ground surface. GPS surveys have the
ability to calculate vertical and horizontal
locations and can reveal the vertical extent of
land subsidence (USGS 2004). Any change in
ground surface elevation between surveys
would be detected in the newer survey.

Measuring Dovico

A newer approach utilizes Interferometric  Compressibie Sedmens
Synthetic Aperture Radar (INSAR). With this ' Ay
method, individual radar images from
satellites are compared and interferograms are
produced. The United States Geological
Survey is currently using INSAR to determine
tectonic movement along fault lines. Under the
best conditions, land-surface elevation changes
on the order of 1 inch or less can be
determined using this method.

Nongompressibile Sediments

4.1.4 Groundwater Monitoring Figure 4-2
Implementation Steps Extensometer Diagram

The District will take the following actions to initiate a sound groundwater
monitoring program:

s Work with local stakeholders and DWR to develop an expanded monitoring
program. The expanded monitoring program would:

— Identify areas that may nced additional groundwater level, groundwater
quality, or subsidence monitoring based on identified data gaps, trends and the
BMOs.
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4.2.1 Cooperation Implementation Steps

The District will take the following actions to involve appropriate government
agencies, local districts, and County departments in groundwater management
actions:

= Continue to work cooperatively with DWR on groundwater management activities

= Continue to support and be responsive to the actions and needs of other Lake
County departments

m Consult appropriate federal agencies, as necessary, on groundwater management
activities

4.3 Water Well and Groundwater Policies

Improperly constructed wells can result in a number of potential problems, including
low yields, groundwater contamination by establishing a preferential pathway for
pollutants entering a well from the surface, or by allowing communication between
aquifers of varying quality. Similarly, unused, abandoned or improperly destroyed
wells can cause groundwater contamination through the means described above, but
these wells also pose a serious physical hazard to humans and animals. Extraction of
groundwater for export may negatively affect Lake County’s groundwater resources,
and has been addressed by a groundwater export ordinance.

As described in detail in sections 4.3.1 through 4.3.3, Lake County has adopted
ordinances that address well construction and abandonment standards based on
CWC code requirements and DWR recommendations. Lake County has also adopted
a groundwater export ordinance, that requires a permit to export groundwater, as
detailed in section 4.3.4.

4.3.1 Well Construction and Abandonment

The California Water Code (13700 through 13806) requires proper construction of
wells. Minimum standards for the construction of wells are specified in DWR
Bulletins 74-81 and 74-90. These standards apply to all water wells, cathodic
protection wells, and monitoring wells.

Lake County adopted County Ordinance #1823 in 1989. Ordinance #1823 sets
minimum standards for the construction of new water wells, adopting
recommendations from DWR’s Bulletin 74-81. The ordinance requires all new
domestic, industrial, agricultural, and monitoring wells to comply with minimum
construction requirements. Requirements include minimum setback requirements
from contamination sources, installation of a sanitary seal, and flood plain
considerations. Additionally, existing wells that are no longer used are required to be
destroyed in a manner that adequately protects groundwater. The Lake County
Department of Health Services, Environmental Health Unit (Environmental Health)
administers the program by issuing permits and conducting site inspections for all
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— Tdentify the appropriate manitoring methodology for each area based on
existing or new infrastructure.

—  Prioritize the rehabilitation or construction of new wells based on the needs of
each area and available funding.

Work with state and federal agencies to secure funding for expansion of the
monitoring grid.

Coordinate with DWR and local landowners to ensure that selected wells are
maintained as part of a long-term monitoring program.

Develop a monitoring schedule.

Develop a reporting plan to share data with appropriate stakeholders.

4.2 Interagency and Department Cooperation

Effective groundwater management requires coordination and cooperation among
relevant local, state, and federal agencies. The District will continue to work
proactively with the following agencies and departments:

California Department of Water Resources. DWR and the District work
cooperatively to monitor groundwater levels in Lake County. DWR performs
groundwater quality monitoring in areas of Lake County. DWR has provided
monitoring at three critical creek locations in Lake County, however, funding for
these gauges has been eliminated. The District also has successfully acquired funding
from DWR as part of the AB303 program.

State Water Resources Control Board (SWRCB). The SWRCB is the lead state water
agency responsible for maintaining water quality standards and providing the
framework and direction for groundwater protection efforts.

United States Geological Survey (USGS). The USGS monitors creek flow on a
number of creeks in Lake County. The District may work with the USGS to keep creek
monitoring programs going into the future.

Lake County Department of Agriculture, Environmental Health, Public Health,
Planning, and Public Works. The District provides water resources information to
many departments in Lake County’s government to assist those departments in
making land use and water use decisions. The District provides comments to
planning agencies regarding water resources.

Local Water Purveyors. The District works with local water purveyors, and will
review and respond as a responsible agency for issues directly related to water use in
Lake County.
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new well construction. The Program is supported in part by fees set by County
Ordinance #2205, however no fees are charged for a well destruction permit.

4.3.2 Wellhead and Recharge Area Protection

Several California state regulatory programs are designed to protect public health,
and also protect groundwater resources. Some programs include: permitting
programs for underground storage tanks, hazardous waste generators, on-site septic
systems, solid waste facilities, and actions from the State Water Quality Control Board
(SWQCB).

Environmental Health conducted a Groundwater Protection Program from January
1997 through 1998. The main objectives of the project were to:

= Develop a county-wide contaminant source inventory using Geographic
Information System (GIS) technology.

w Identify and abate potential sources of groundwater contamination by performing
inspections of suspected hazardous material facilities not currently on the permit
inventory and septic systems in selected areas throughout the County.

= Increase public awareness of groundwater protection issues through outreach.

This effort resulted in a GIS database that enhances the County’s ability to link
groundwater quality problems to probable sources of contamination and allows
environmental health staff to focus their efforts. The program allowed Environmental
Health to identify unpermitted hazardous materials facilities.

Lake County adopted the Creek Management Plan in 1981, which was replaced by the
Aggregate Resource Management Plan (ARMP) in 1992, One of the driving forces
behind these plans were concerns about gravel mining impacts to groundwater
recharge and supply. The ARMP sets policies for all gravel extraction operations that
protect the groundwater supply. The ARMP is administered by the Lake County
Community Development Department, Planning Division, assisted by technical
information from the District.

A Wellhead Protection Area (WHPA), as defined by the 1986 Amendments, is “the
surface and subsurface area surrounding a water well or wellfield supplying a public
water system, through which contaminants are reasonably likely to move toward and
reach such water well or wellfield.” The WHPA may also be the recharge area that
provides the water to a well or wellfield. Unlike surface watersheds that can be easily
determined from topography, WHPAs can vary in size and shape depending on
geology, pumping rates, and well construction.

Under the Act, states are required to develop an EPA-approved Wellhead Protection
Program. To date, California has no formal state-mandated program, but instead
relies on local agencies to plan and implement programs. For this reason, AB 3030
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was enacted. A number of lncal governments, including Santa Clara Valley Water
District, Descanso Community Water District, West San Bernardino County Water
District, and Monterey County Water Management District, are in various stages of
developing local ground water management programs that include WHPAs.
Wellhead Protection Programs are not regulatory by nature, nor do they address
specific sources. They are designed to focus on the management of the resource rather
than control a limited set of activities or contamination sources.

4.3.3 Groundwater Export Ordinance

Groundwater export projects can adversely impact groundwater resources. Exporting
groundwater can lower groundwater tables, create overdraft, and adversely affect
third parlies. The Lake County Board of Supervisors enacted Chapter 28, Regulation
of the Extraction and Exportation of Groundwater from Lake County, to protect the
County’s groundwater resources.

On February 9, 1999, the Lake County Board of Supervisor enacted Chapter 28, which
recognizes that groundwater is an important resource to Lake County that is critical
to future development. Chapter 28 recognizes that groundwater is used for
agricultural and domestic uses, and is tied to groundwater quality and land
subsidence. Chapter 28 (Section 28-1) requires a permit to extract groundwater for use
outside of Lake County.

Chapter 28 outlines the process for obtaining a permit to export groundwater. Each
application must be accompanied by a California Environmental Quality Act
compliant environmental review and a hydrogeologic analysis that indicates the
proposed project’s affect on local aquifers. After review by the Planning Department
of Lake County, the applicant is required to present his or her case ina public hearing
before Lake County’s Planning Commission. Other interested members of the public
may also provide input. The permit will only be granted if the Planning Commission
finds that the extraction will not cause or increase overdraft and will not result in
adverse affects on reasonable and beneficial uses of overlying water. When granting a
permit, the Planning Commission may impose additional conditions such as
observation or monitoring wells, to prevent adverse effects.

4.3.4 Water Well Policy Implementation Steps
The District will take the following actions:

m Support Environmental Health's efforts to further wellhead and recharge
protection.

Support administration of the ARMP

Consider support of a wellhead protection program in Lake County

m Evaluate the need for a recharge area identification program in Lake County

Support continuation of Lake County’s groundwater export ordinance.

4-8
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44 Management of Groundwater Projects

In order for the District to effectively manage the groundwater resources of Lake
County, knowledge of projects that affect groundwater must be maintained by the
District. Any proposal for projects involving conjunctive use, groundwater recharge
or storage, remediation of contamination should be maintained at the District level.
By having a knowledge of proposed actions, the District can study the benefits and
impacts of the actions in the context of any other projects occurring in that particular
groundwater basin. Isolated projects within a basin have the potential to adversely
impact each other. Working with basin-wide project knowledge can aid in minimizing
adverse impacts.

4.41 Groundwater Recharge Projects

The District currently operates the Kelsey Creek Detention Structure. This project is
designed and operated to: maximize groundwater recharge, allow bedload movement
through the detention structure, prevent the structure from aggravating flooding,
minimize operating costs, and maintaining passage for the Clear Lake Hitch. (Smythe
2006)

Further protection of groundwater resources may require the planning and
construction of additional groundwater recharge projects. The District would need to
evaluate the need for these projects and comply with appropriate permitting,
regulatory, and environmental requirements.

4.4.2 Conjunctive Use Projects

Conjunctive use is a method of jointly managing the use of groundwater and surface
water supplies to maximize recharge into a basin. The District supports
implementation of the Adobe Creek Conjunctive Use Project. The purpose of the
project is to improve groundwater management in Big Valley, through modification
of the seasonal operation of the Highland Springs Reservoir, through reallocating
flood control storage to conjunctive use and fish spawning enhancement (Christensen
2002). This re-operation would require installation of new flow control gates on the
principal spillway of the reservoir. The proposed project would result in the seasonal
reallocation of 1,070 acre-feet of water to conjunctive use and fish.

The District can investigate future opportunities for additional conjunctive use
projects. The District would need to evaluate the need for these projects and comply
with appropriate permitting, regulatory, and environmental requirements.

4.4.3 Groundwater Project Implementation Steps

To improve management of groundwater projects, the District will take the following
actions:

» Pursue funding from state and federal agencies for groundwater sustainability
activities.
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m Pursue implementation of the Adobe Creek Conjunctive Use Project
» Continue to operate the Kelsey Creek Detention Structure

u Identify other potential opportunities for groundwater recharge or conjunctive use
projects

4-10
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Section 5
Implementation Summary and
Recommendations

The District is committed to improving management of groundwater resources in
Lake County, however the District does not have funds availahle for implementation
of a comprehensive groundwater management program. While state and federal
agencies may assist in establishing or expanding the monitoring grid or other
programs, a reliable source of funds is required to continue management after grant
funds are expended. Without a reliable source of funding, the District will not be able
to fully implement the groundwater management plan without sacrificing other
programs.

This GMP describes the District’s groundwater management objectives, the physical
setting of Lake County, individual BMOs, and components of the GMP. These
sections fulfill AB3030 recommended components and SB1938 required components
for a GMP, and some of the recommended components from DWR’s Bulletin 118-
2003. This sectional also summarizes implementation of the GMP and develops
further recommendations based on DWR’s Bulletin 118-2003 suggested components.

51 GMP Implementation Summary

The District developed objectives to improve groundwater management in the
County. These objectives, also described in Section 1, include:

» Improve understanding of groundwater levels and quality in Lake County;

m Maintain a sustainable, high quality water supply for agricultural, environmental,
and urban uses;

m Minimize the long-term drawdown of groundwater levels;
m Protect groundwater quality;

m Minimize changes to surface water flows and quality that directly affect
groundwater levels or quality;

® Minimize the effect of groundwater pumping on surface water flows and quality;
m Facilitate groundwater replenishment and cooperative management projects; and

m Prevent inelastic land surface subsidence from occurring as a result of groundwater
pumping.

Section 4 describes components of the GMP to help meet the above objectives. Table
5-1 summarizes the GMP plan components and implementation steps.

5-1
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Table 5-1
GMP Implementation Summary

Component Implementation Step
Work with local stakeholders and DWR to develop an expanded monitoring program that
would:
= ldentify areas that may need additional groundwater level, groundwater quality, or
subsidence monitoring based on identified data gaps, trends, and BMOs
=  Identify the appropriate monitoring methodology for each area based on existing or
new infrastructure
Groundwater =  Prioritize the rehabilitation or construction of new wells based on the needs of each
Monitoring area and available funding
Work with state and federal agencies to secure funding for expansion of the monitoring grid
Coordinate with DWR and local landowners to ensure that selected wells are maintained as
part of a long-term monitoring program
Develop a monitoring schedule
Develop a reporting plan to share data with appropriate stakeholders
Interagency Continue to work cooperatively with DWR on groundwater management activities
and Continue to support and be responsive to the actions and needs of other Lake County
Department Departments
Cooperation | Consult appropriate federal agencies, as necessary, on groundwater management activities
Water Well Support Environmental Health's efforts to further wellhead and recharge protection
Policies Support administration of the ARMP
Evaluate the need for a wellhead protection program in Lake County
Evaluate the need for a recharge area identification program in Lake County
Management | Pursue funding from state and federal agencies for groundwater sustainability activities
of Pursue implementation of Adobe Creek Conjunctive Use Project
Groundwater | Continue to operate the Kelsey Creek Detention Structure
Projects Identify other potential opportunities for groundwater recharge or conjunctive use projects

5.2 Recommended Components

The following recommended components are based on DWR'’s Bulletin 118-2003.
These additional components will further improve groundwater management and
facilitate successful implementation of this GMP in the long-term.

5.2.1 Progress Reports

The District will issue annual progress reports which will include a summary of the
physical conditions of the groundwater basins and an assessment of current
management actions. Annual progress reports will provide an analysis of
groundwater trends in the plan area, allowing for dissemination of groundwater
information to assist in County planning activities. The District will make the reports
available to interested stakeholders. The annual report will include:

m Groundwater level monitoring results for the preceding year along with a trend
analysis

m Groundwater quality monitoring reports, with historical trends

= A summary of management actions taken during the period being reported
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m A discussion of how the management actions are achieving progress towards
meeting management objectives

m A summary of proposed management actions

m A summary of actions taken to coordinate with other agencies and departments

5.2.2 GMP Periodic Updates

This GMP documents the current understanding of groundwater conditions and
existing management practices. As more information is gathered through monitoring
and investigations, the District and stakeholders will gain an increased understanding
of the groundwater resources in Lake County. As a result of this increased
knowledge, managetneril vbjectives and measures will need to be updated and the
GMP will be updated accordingly. The District will continually consider
improvements to the groundwater management techniques outlined in the GMP. The
District will work to incorporate these improvements as they develop.

5.2.3 Advisory Committee

The District will consider establishing a Water Advisory Committee (WAC) of
stakeholders within the plan area that will help guide the development and
implementation of the GMP. Stakeholders could include landowners, representatives
from water suppliers, and representatives from county or state agencies. These
individuals should have local knowledge of the area to provide insight and direction
to the implementation of the GMP. The WAC would be involved in reviewing
physical conditions and management reports and recommending changes to the GMP
to improve management of the resource.
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23

BOARD OF DIRECTORS
LAKE COUNTY WATERSHED PROTECTION DISTRICT

RESOLUTION NO. 2005-172
A RESOLUTION OF INTENT TO PREPARE A GROUNDWATER MANAGEMENT

PLAN FOR LAKE COUNTY

WHEREAS, State Water Code, part 2.75, Section 10750, et seq., establishes a procedure
whereby groundwater management may be conducted by a local agency such as a flood control
district; and

WHEREAS, State Water Code, Uncodified Act 4145, “Lake County Watershed
Protection District Act,” provides authority for groundwater management by Lake County
Watershed Protection District; and

WHEREAS, Section 24.5 of the Lake County Watershed Protection District Act
provides for the establishment of a zone commission of seven members to represent residents and

property owners of that zone; and

WHEREAS, on _October 4 5005 the Board of Directors of the Lake County

Watershed Protection District did hold a public hearing to ascertain whether or not to adopt a
resolution of intention to draft a groundwater management plan.
NOW THEREFORE, BE IT RESOLVED THAT:

1. The Board of Directors of the Lake County Watershed Protection District intends to have
drafted a groundwater management plan for the purposes of implementing the plan and
establishing a groundwater management program in the County.

2. The Clerk is directed to publish this resolution of intention as required by Water Code

Section 10753.3.



Lake County Watershed Protection District
Resolution No. 2005-172 Page 2

THIS RESOLUTION was passed by the Board of Directors of the Lake County

Watershed Protection District at a regular meeting thereof held on __octobher 4 ;

2005, by the following vote:

AYES: Directors Smith, Lewis, Farrington, Brown and Robey
NOES: None

ABSENT ORNOT VOTING:  None
LAKE COUNTY WATERSHED

PROTECTION DIS T
Ve
é [

Chair, Board of Directors (/f

ATTEST: KELLY COX APPROVED AS TO FORM:
Clerk of the Board CAMERON L. REEVES
County Counsel
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Appendix B

Agricultural Demand in Lake County by
Groundwater Basin



S— — A E—

me. .n E a3 jozny  §ovios | F@E oy -

0SIE 0'slg [ 05 0153 00 0 0egz BEC wou €0¢E N
088 089 00 (12 [ 00 0ZE 0zt viT w0L (%3 WL | Gh SHIMO 1 PO STESBMYHELS|
(23 00 09zre oEsrl |00 0SSyl | 06ES 0BES 05b oo 057 we_ |1 301
82 3 812 #0%_ |S¢ SOIHIVLSI<!
0B80 - R 0’5y OVIEL | 0526 06EE TZEE | Dev oSk sie o7 €62 EN T Suvad
: ¥ ~3eN18Vd|
0260°€ 0699 L 0EzC - 08izz. |ooevt 0958 OveL | 085y (B 807 [} vy I3 SEnisvs
61 weL 61 R MON3L ¥IHLC|
FEEEERE
753 %08 sz w8 [z SAGHCI030 83H10)
SAELI - 530}
X - JUNLSVc MOAvIn
FUNLSVe MoOVIH
0592 D280 08L 0'LE2 091 00 Uik |Ovee O6EL 950 %06 950 %6 |50 SadvED)
(2 00 o 0E 00 0t 08 06 €v'0 woL €V 0 %L | €0 NIVaS)
SN_dA1voN3|
S0 Wl 612 %L |9 NJOJ)
00 = 00t w8 | ve SANOW Y|
YA TVA T
[ (2 [0 708 T06 00 (3 02E 007 0L [ wor_ lee VIVA]

a1 | bumoin | paaw | eomung ROL__| punain | peMIN | soepng § fWolL | punco | pemy | sospng [y PUTIOID EL (e Taepeay-e:om)
[T (=) (wiopeererse) o pontdy daig|
Jamp paddy Jesa patiddw o 13 e ssiep peiiedy pun o 1amn

ujseqg Jalempunols eye Jeddn
eyeq Jee) abesoay
8s) 18JEM UIseq Jajempunals) Aq puewe(q i0)ep [eimnauby

g apusddy
uD}d wpwISous SIompunotn Guno) o7



oece Lo [T olawL_ | ULwL [T ogse | o9se [T sBunisy darg pavebu wiol]
Rl 13 EX LI

D'OEL 0°0€E} 00 0'v0L 00L 00 oSy [ BEE W0E [ eo'e wal g SLONTYM
(1% 0L "z Il S3IHUEEMVHLS

05°h am [ %o | L2 300

(D otl 00 o'tk 0L 00 0'g 0'g BLE 06 BT WE 52 SOHIYLSI]
0'028'} 0°028°L 00 0'96%°L 0°96%'L 00 0°089 0°089 S1T o8 £6¢C el 53 Suvid
¥ ~ THNLSHd]

020E 0208 00 0’622 0622 00 %L 0L 3 i Y %ol |78 NSV
Bl Wil 26k O B PRI ENG!

EEEERERIE

0'0¢ 008 00 [X23 (3 00 O'LL o'l (75 lig g7 L 3 SNONCIDEN H3HL0)]
SNELID - S3AN0)

X - JHNLSYd MOOVEN

FHNLEYS MOOVEN

ez 0€2 o0 [ oiZ [ oLh [0 950 =00 820 wiE |50 S34va5)|
£v ol £ T NiRE)

SNLALTYONS

502 il B2 S T NMIDD)

00°E wou 00¢ R SONOHTY]

X - YTV

o'y il [T %02 Eid VLV TV

w01 Puncag wouung [ puncug | pamiy | somung Moy [ punoig | pexi_| eowpng lejo) () PRXIN FINNG (srmpeay-are)
haupany) [CTE] [T e pamddy daug)
= e poiddy 4o 13 oBeacoy posad g papddy wun 1013mn
uiseg iayempunols) Aejjep sposg
ejeq Jea) ebeiseny
8s[) Je)ep) ujseg ApuUnois Aq p a i83eM [eanynouly
g apusddy

up}d tudwaSouDRy s3pmpunotn) unon o7



- - e -
foe ) oo [ 53 m__[out [
88¢ 08 €0°E %l €2 SLONTY)

(153 %0z [2%4 7 ED SAREIEMVALS

05 %09 GEY i P57 EEL

K3 %06 8L2 ek |5¢C S0l DV1Sid

53 0 €62 %L | 2c Suvad

¥ - JHNL5V

[ 08l a0 T3 095 00 08 0Bl 807 %ol i %L LE FuNLGVe,
261 %32 61 [ B MDMAL ¥IHIC

[XEFEERNTS]

5l 08 3 %8 |22 SNONQICAA HIHLO!

SNHLD - SIANG]

X - JUNLSVd N.OOYIN|
JHisve zbnﬁ

950 06 950 %06 |50 S3dvyg|

EV'D HoL EV'0 %02 €0 NIvHS!
En»du:m_

80 %BL 154 WEL a3 NEOZ

00 w08 00°E wos | 72 SANDITY]

> - vy

00 0L [53 T T YA VAT

oL | puneg sownE || Maol | punoig | pemm | ®oepns | pmolr | punosd | povim | wanng [ RUN0IS [T [ET) Grepsw-ena)

[T (sdy) [CET =] amaga powdy dau;

2 PRty Jump panddy 4o 13 aBonizy p imepm peiiddy yun o 13 wa J
urseg Jajempunoly) yes. sjppi
ejeq see) sbesoay
asq) 1e1eM uIseg 1ejempunars) Aq puewe(q Jajep jeinyinauby
g npuaddy

Dy pwaSOUDyy 4310MpEnots) (uno) aypT



rd

—

Tt [T 0o gst_ low o oic__Toue vo wBvaisy o peeli w1
3 wig BIE %L EZ SLNNTYAY

vz [ Wz B SILUIBMVHLS

05t wan 53 % |22 301

[ " [ % flge SOIHOVESI]

512 %03 £62 wsL [ 2F SYVad

¥ - JHLEve|

80'v woL £y Wi L'E FHNISVd

i ML E BB WOrlEl §3H0

T3H B3HLG)

Sz %09 [ B SNONQDE0 HIHLD

SMELIT - S3AN0

% - SUNLEYd MOGWIN,

JuNLSYd MOGYSH|

02l 0Ll 00 [ [ 00 TlE [ 950 [ 950 R X S3dvn)
£ Wi EF D s feo NI¥HD

SMUAATVONE

S0C WL [T Ll ER WHOD

[ S [T = || vE SONGYITY]

- YA Tvd ]

00t W oor Wi | &T T T

[ punoy | pexiw | osepng Mo, | puncug | poxy | eomung | jmoy | puneig | penm | woupng 1oL () Baxiy svuung [
[ Tiooj=ray) LD [CE Rl oy poTidy dasg
gy poydchy Jngep paiiddy jo 13 slieasay peysbisy Juiep, poyddy yun 1913 w0n
ujseg Japempunols) exe iemoy
ejeq Jeo) abesary
asn Je3eM uiseg p 0 Aq p d 1B [esmnouby
g vpusddy

D] uBSoUDY Jo1pMpunaig Aunod IyoT



[ouse  Towese S Tewi  Town L | L %3 == SBeny dorg pawe mol)
0t 53 0’0 0z 0T 00 ot oL 887 w0 £0'€ ez SLNNTYAY
0°05C 0052 0’0 g9l 091 00 0ZLE 0Lk (3 0L pLT %0. |Gl SHEMO TS
05 %09 05t %o |22 E=S
8172 %06 922 %06 ST SOIHOVLS ]
74 %08 €62 %SL T B3|
X - IUNLSYd|
807 #3L G %L 1€ SHNLSVE
267 il 13 WL Sl AONAL ITHICH
[EFEERE
5L'C %08 sle %08 t44 SNONQAIO3A ¥IHLO
SMALID - STAMPY]
% - SUNiSvd MOGYZH|
FENLEYd MO0V
950 #06 950 %05 || S0 S3dVHO)
EV'0 h0L €70 %L | €0 NIV
SMLAATYOrE|
S0C %82 6LC A ED NYOD]
00E e 00'E %08 e SANOWTY]
X - 94TV
007 w0z g il |8z VIV Y]

weL Punag OEINE Lieind 8 punass | pewy Empng mol puncss | PenN BIRUNG w0l puncany REXIN sxmyng st ey sss]
—— (oY) (aepea-ane) soyp pgddy dos)

Jaapm puyddy Jamp paddy 40 13 _abessay Jsmp ponddy un o 1R

g apusddy

uD}J IUPSOUDPY ~10MprnoL) Quno) aypT

uiseg Jeyempunols) Aejjep buoy

eleq Jeo) abesony

asq) iejepM uiseg Je)empunoss) Aq pueweq Je3emM jeimnouby



o4

——

UysviL_Totecht uie U9sze | 0tzZ6 (13 owLs | usars [ |§
02eE? 07Z9E'Z 00 0°888°L 0gee’L 00 0'0z8 0028 | B8 Ko E0°E i 2 SLANTEM|
0l 0ElL 00 06 06 00 0’9 0’9 yLZ w0l (1% ey REMDY
[ %0 [CEd w22 R
817 e Bz [ SOIHIV1SY
0G18'S 0'S16'S (X 02EL'Y | 0eEly 00 0'IS12 [ 018k 51T R £6¢ L SHv3d
¥ = RISV
0'SzL') 0'9€0'L 068 0'6v8 0282 02Z9 avie 05z 002 BOY %82 23 T 3 SuNLEYd
0'8E 09€E 00 062 0'62 00 06} 061 26} L 261 T WO(THL HIALO|
13t H3H1O|
0'EE 0°EE 00 3 0'ge 00 [ 0zl 517 i SLE %08 |22 SNDNGIDE0 ¥3H 10|
SNHLID- SHANC]
X - FHNLEYE MOOYIN
JHMLEYd MOOYIN|
T8 | OSEE L e D'0REL OHELL 0z asrE | 0'9svE 0t Bey %06 950 wE g0 $3dYED)
[T o'l 0’0 ozl 0Eh 0o 0'EE 0'6E €v0 wal 70 T ) NIV
SNLATYORS
08 09l o0 Ol G 00 0F 08 50T il B2 Wil |9l Neoo
O0E e o0E il K23 SONONTY]
X% WATYST
00Y Wil 007 WL gz VAT T
[T punciy | paviy | soudng [ Puntesn | poxw | edmpng | ol | punais | peaw | ssepng oL punimg [l wmpng @apesiarm)
iy ~ fiopeiny) (=) {=isunoe; ey sap parpicty daun)
Jaymm paddy J94EM paidcy 5o 43 sbeasoy pajefin s panddy iy ®1amn
uiseg iajempunolig Asjep big
ejeQ seaj abeiery
as() 131eM ujseq Jejempunol Aq pueineq Jsre [esnynouby
g xpuaddy
up}d 1udWISTUDFY tayOmpunolsy Gunoy Yo



L4

M — — =
3 vae ) I Teee so__ Jow Tow %0 ===z = SBvarsy Gory pemton i)
59T %08 EOE W [ee SLNNTVA
yT L e T B SHIMO |
05t 500 05P Ws_ |2 ERLT
817 e 8T we_ oz SOIHOVAEI
ST e B W |ZT 59V
¥ - 2Aninvd
B0 Wl B3 wl | V% FUNLSYd)
61 oL &L Wi (Tl MONAL ¥3H1O)|
G=i= H3HL0|
Sic e Sit we_ |ze SNONGIGE0 BEHLO)
SNALID - SIANQ)
¥ - 3Bni5va MOOvSH
Furilsvs MOOYIN
0BE 098 o Oze  |oee o0 [ 0'%8 B0 woe 950 (I G 53dva9|
€70 w0z €70 %L | €0 NIVHD)|
STULA VoS
50T %ol BV e 23 ED N
o0t i 0T W |[VE SONO V|
X-y3va W]
007 oL 007 w8t YATvAY
7moL | punaw | [ eowmwme | ™ol | punom> | pemmy | eomung [ ol | punwo | Pl | eommg [ punan pexI soums [l
[T Qeany) Ay = s powidy ._BJ
1mmp paiddy sazmp patiddy 3o 13 = pambus e posddy nun 13w
ujseg Jelempunals) AejjeA ybiy
ejeq JeoA ebeioAy
asn) 18Jep uiseg J81empunoss Aq pueits(q JsieM jeimnauby
g apuddy

uv}J suawaSOUTI Jatommunosy Quno) oY



846

[onoy __Joie uzove _ Jlozvez  lowes Usivr _Jolovi lowr Desvl =— sbewisy doiy peebl o]
B8E o E0E W ez SLONTYAY
[1%3 0L vie gL SHAMOT|
53 b 0t w17 EEE
BIE b 87 %6l 5e SOIHOVLSId
K3 %08 €62 %L | 2T SV
X - 3UNLSvd
0esL't [ [FT5 0888 [0Sy oiszz | uoee OFEL 0'9zL B0 i £y % e TANLSYS
75} Sl Z61 e D HONHL ¥3H10|
1314 ¥3HLO
[ [ o0 oL 7] [T [3 [ K3 %08 SiE %08 | ze SNONAID3A ¥3H1G
SNULID - S3ANQ)
X - 3UNLEVd MOOYIN
FUNLSVd MOQVII
[ 040 [ (=3 085 0481 0'vZs oLk O'EEE 950 %06 950 wWii 50 S3dvH9
06 06 00 0’9 09 00 002 00z ev'0 %02 T s feo NIVAD
EEISERGE|
50T el 6lg [ ED NEOT
D0E %08 0D'E %0 | ve SONDHTY]
XY T 4T
00y woz (TR |92 VAT T
[ puncig | pemw | eowpng oL | punoig | pexuy | mowpng | Mol | puncss | pemm | eompng e PUNGIG Rexin Gatng (=]
hosjany) lﬂﬂ._ Teoisy) [saoRpRar-ause] Iy paady doug|
Joiep paddy sopEp paiiddy 1o 13 nbeasy poibiu) Suyepa poidy sun eiamn
ujseg Jajempunols) Asjjep ajohon
ejeq Jeo/ sbesany
s 4o1EM UISEg Ap 19 Aq p d 13eM reasmnouby
g xipuaddy

D] 1IWIFOUDHY 221DMPUNOLD) Um0 T



6"

e — —
[Geir oo oo Joses  owem Tet ot TEE e
892 £ 3 %l |ec
(1% o v WL Sl SHEMOTE
05 %08 05V %8 |12 ERL
BLZ %06 B2 ] S STHHIViSid!
2K %08 €6¢ WL lze Savad
= X - 38NLsvd
Ueve 0201 (£ 0081 06 G0l e (53 (= B0V o Za3 wor | 1E 3uan1Sva
[4:23 %as 261 %BL SL MNIMHEL 3FHLCY
T1EHE $3HLC}
753 w08 753 I A SNONAID30 ¥3H10
SMAELIO = SIAINC
X~ SHNL5v¥d MOGYaN
: JUNLSVd OOV
[oFaL 0val 00 0BYL [ 00 0262 0262 950 %06 950 %06 |50 S3dvED|
&0 oL €0 %l €0 z_EM
SNLAATYOr:
507 %L (53 T ED NEOO]
00E wan o0'e %08 Ve SONOWTY]
X WAV TV
[('R4 %L 00t %0L BZ AERZ Nk
mol | punwn wowpng _|_mey | Puncen | pemme | Eoepng | jmoL | punci) | panw | soeung oL puBIG = wSugng ]
Ganeny) al.lWﬁl () [CE ] reun ponddy dasg|
sump panddy Jupig paidcy 10 13 8 Jemp panddy wun o 1amn

o xipuaddy

Dy wanRSouppy Sipsrunotn Guno) ayoT

uiseg iejempunods) Asjjep juiokefjod
ejeq Jea) obriaAy
8s() 19JEM) UIseg Jejempuncts) Aq pueweq 183eA) jeimnouby



or-g

—— —

| 0L60'E 0Lz 0028 ooisz__[awsl oIS 0vIL'e_ | 0862 [T nfinwry 11| o,
0'0p 00t 00 02e 02 00 o'pl oyl BHE R R %e. ez SLNN ¥
¥z L vz bl ED SHIMO TS
05 %0 0S¥ %08 | 1C o
[ %06 753 %06 | o SOIHOYAE
SI2 %08 €6 %L lge SV
¥ - JUNLSYd
[ 0'les 0028 FEs 07205 [ 0aE  [oeok 0EEL 80'% ol Ev v %L || 1 ErETT
Z6L HL 261 weL | G NONHL 531G
EETEERTE
S1T %08 sig we ez SNONGIET H3HLD)
STHLID - 53AD)
X - 3HNL5Yd MOAVIH]
FHNLSVd MOaYaN
[T 00451 00 DEO¥L | ogovL o0 OR08Z | 0EoEZ e 05 850 el RG]
EFD 0L 2] % Jgo NIVHE)
SnidaTvand)
302 %8L [1%3 %L gL NHGD
00°E = O0°E Wl ¥ SONOHTY]
¥ = AT
oo D 00w %L |82 VATeaTY]

[CC puncun | powi_| soepng mgeL | punan epng | Mol [ punois | pemm | wowpng oL punean LT ssajing [
T1maj-auny] s0.0y) (oowpnepaie] o Py daug)
Juiep piddy __smEp poiiddy io 13 Bes.y puebui s pegdely stun 10 30
Baly 02110 J9)EMPUNOIS) SIUEBDJOA OXeT Jeaj)
ejeq Jee) obesony
8s) 18)EM UiSEG IB)EMP 9 Aqp d 12)EM [esmnouby
g nipuaddy

UDIJ MBUITOUDI] JAIDMPUN0.IS) Gunos) Yoy



u-a

-
TS usi __ Jugs  [ow oee___Jowi  Toen [ = B miol]
L oyl a0 021 ozl 5] o os BE'C %08 £0'E %L €Z SLONTYA
yL'T 0L vz L |51 SY3IMOTS
05y %09 asv %09 Pird 30
81T %06 [753 w6 L5¢ SOHOVLSId
753 %05 €6C = E3 SHvaEd
X - JENLEYd
B0 ¥ woL a3 I 3=NLSvYd|
26+ waL T N MONYL ¥3HLC)
FIEEEERNS
Slz %08 [ %8 ||z SNONGIS30 BIH1O)
SNYLID = SIANO)]
X~ 39NLSvd MOavan|
FuNLSYd MOQV3N
i 01 oSl (7] 08 UEL OESh [ 09¢ 950 w06 950 %06 |50 mmmﬂmw_
€70 %Oz €V'0 %0L €0 z_<mm_
SMULJATVONS
50T %aL (1% W ED NH0D
B0E Vo 00°¢ %8 |ve SANOW V]
X+ v4Tv4 v}
00v %0L ooy L aT LERLZ RN
1=eL Funern | pema | sowms | Wbl | punces | pami | sowung | jmol | punois | pem | somng [ puneg ] £36,ng [
[ ) ismany) “sany) {roepearans] o popdy doug)
o pasiddy Jomp paiiddy 4o 13 b mepm peddy un ——
ujseg Jo1eMpPUNOIS UOHRBILIOY YoB) ayeT J18sld
i e)eq Jee) abesory
8s[) 49} Uiseg Jejemp 19 Aq pt g J2)EM [esmynouby
g xapuaddy

up| JupwaSouoyy Diospunoe.ss Quno) syo7



fay:]

e e —
o owL Lo [T oz ois _ losse Joe [T = wBvaiy deig paehi ol
vl opL 00 2L ozl 00 [ 0s 882 %08 £0°€ %L €T SLNNTYM]

e bz vz we gy SUAMO
05t %00 05 woe_ |2z 30R
8.2 %06 84T W6 |52 SOIHOVISId
sIT 08 €6C %L | Z¢ Suvad
X - FHNLEYd
80 el Ev'Y %0 VE SUMLS Y
[ oL [ 2N ED MONHL ¥3HIO
@131 ¥3HLQ)
siT %08 [ wH |2z SNONAIJ3A H3HLO)
SITHLID = 3340
X - IUNLSYd MEOVSH
SHNLSYe MOTYIN
016 00 016 0’8 00 0lg 028l 07291 950 06 950 %s 50 S3dV9
) wa EFD el X Nivdg
SnlZATYanS
S0 ] (153 %L |91 NEOD
00% Wl U0t w0 v SANOWTY|
X~ ¥
[IE) ol oor %I |z VATV
[N puncig | poxiw | somung oy | punaop | peil | eoepng | jemoy | punois | pemp | eoepng [ puncig [T Rpng ]
Tianj Geeressy) [CTET) RioE) s pairsdy dous|
soiupm ponddy Janm paiiddy 10 13 o6 Jaymp paricidy uun o 13wn
usseg Jsejempunols) Asjjep suing
ejeQq Jeo) sbeieay
s saeMm uiseg punoio Aq p g 433eM jeimpnouby
g apuaddy

1D} I STUDY J310Mpuno.Ln Kumos) DT



Appendix C

Meeting Summaries



Contents

December 7, 2005 Public Meeting
Clear Lake Volcanics Groundwater SOUICE AT€a..........ovuvoveeveeveeoeeoeeeooeoeooeeoeeeoeeoseeoeeoeoeeon C-1

December 7, 2005 Public Meeting
Big Valley Groundwater Basin ..............ccccrmuririnsinnsiocsssoseeseecrneseeeesssesesssssss s seses C-5

December 14, 2005 Public Meeting
Scotts Valley Groundwater Basif..............cc.ummrrrirmmereesesseseeseeseseseeessssssssssessssseseesso. C-10

December 14, 2005 Public Meeting
Upper Lake, Middle Creek, and Gravelly Valley Groundwater Basins........................ C-15

December 15, 2005 Public Meeting
Collayomi Valley and Coyote Valley Groundwater Basins .............cooo.ooovvoveeroreroosoonn C-19

December 15, 2005 Public Meeting

High Valley, Long Valley, Cache Formation, Burns Valley, and Lower Lake Valley
Groundwater Basins.............cuiiceireinreniine st eess e seseeeeeess e sessees e eesen. C-23



December 7, 2005 Public Meeting

Clear Lake Volcanics Groundwater
Source Area



Memorandum

To: Tom Smythe
From:  J. Ayres
Date: 6 January 2006

Subject: Lake County Groundwater Management Plan Basin Management
Objective Meeting for the Clear Lake Volcanics Groundwater
Source Area

On December 7t, 2005, CDM facilitated a public meeting with stakeholders from the Clear
Lake Volcanics Groundwater Source Area. This memorandum summarizes major discussions
held during the meeting.

Attendees:
Name Organization Phone Email
Tom Smythe Lake Co DPW 707-263-2341 Tom s@co.lake.ca.us
John Ayres CDM 916-567-9900 ayresjw@cdm.com
Ben Swann CDM 916-567-9900 swannbm@cdm.com
Franz Waltenspuhl | B.l. Mutual Water Company 707-279-2244 wildcats@jps.net

Ben Swann introduced the meeting’s goals, facilitated introduction of meeting attendees, and
reviewed the agenda.

Agenda Item 1 - GMP Purpose and Objectives

Ben Swann discussed the purpose and funding of the Lake County Groundwater
Management Plan (GMP). Ben presented a preliminary list of plan objectives. The preliminary
objectives were:

® Minimize the long-term drawdown of groundwater levels
m  Protect groundwater quality

®  Minimize changes to surface water flows and quality that directly affect groundwater
levels or quality

m  Minimize the effect of groundwater pumping on surface water flows and quality

= Facilitate groundwater replenishment and cooperative management projects

CDM c-2



Agenda Item 2 - GMP Elements

Ben Swann discussed the required and voluntary elements of a groundwater management
plan. Required elements are indicated by Senate Bill 1938, and voluntary elements are
indicated by Assembly Bill 3030.

Agenda Item 3 - GMP Study Area

John Ayres discussed the GMP study area. The study area consists of groundwater basins as
defined in Bulletin 118-2003 (DWR), and groundwater source areas (specifically the Clear
Lake Volcanics).

Agenda Item 4 - Overview of Groundwater Basins Existing Information

John Ayres discussed the information available for the Clear Lake Volcanics Groundwater
Source Area information on the area was developed from:

m The Department of Water Resources (DWR) groundwater level monitoring grid
m  Geologic maps
m  DWR Bulletin 118 and studies

John reported that for the Clear Lake Volcanics, there were outstanding data needs for
groundwater levels, quality and other aquifer properties. Mr. Ayres discussed anecdotal
groundwater quality information derived for Department of Health Services data, which
indicated in the area, iron and manganese levels mgx‘ggceed maximum contaminant
Indicate Tea, iron anc angatlcte. el *€d maximum cor
thresholds. Mr. Ayres indicated that due to the hard rock nature of the groundwater source
area, Tand subsidence due to water extraction was unlikely to occur. Meeting participants
provided the following additional groundwater information:

m  Groundwater levels in the well for B.I. Mutual have remained constant at a depth to water

of 21 feet for the last 3 yeats. —

e

/""r——_.\‘\__.f—"f’ . .
~There is conicern about the effect on groundwater supplies in the Clear Lake Volcanics
Z groundwater source area by the development of areas in{0 vineyards

_—'____.f-"_“'-..\\ : _-’/'____ I

S\“g/enda Item 5=BMO" &ﬁé‘f(ﬁmenmncess
Ben Swann discussed the BMO Development process, which is focused on local participation
and is flexible over time. Qualitative BMOs are locally-developed guidelines that describe
water level, quality and subsidence objectives or goals within the basin. Qualitative BMO
examples provided at the meeting include:

= Prevent long-term declines in groundwater levels

= Maintain groundwater levels to assure an adequate and affordable irrigation and
domestic water supply



m  Develop an understanding of groundwater within the basin
® Maintain a sustainable water supply now and into the future
® Increase groundwater level monitoring

m  Prevent geothermal groundwater intrusion

®  Reduce nitrate concentrations

m  Increase groundwater quality monitoring

Meeting participants indicated that increasing monitoring and understanding of water quality
should be an objective. Potential additional objectives could be:

= Increase monitoring and understanding of groundwater levels, groundwater quality, land
subsidence, and connections between these elements

Agenda Item 6 - Next Steps

Ben Swann discussed the next steps of the GMP process.
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®  Minimize changes to surface water flows and quality that directly affect groundwater
levels or quality

®  Minimize the effect of groundwater pumping on surface water flows and quality

w Facilitate groundwater replenishment and cooperative management projects

Agenda Item 2 - GMP Elements

Ben Swann discussed the required and voluntary elements of a groundwater management
plan. Required elements are indicated by Senate Bill 1938, and voluntary elements are
indicated by Assembly Bill 3030.

Agenda Item 3 - GMP Study Area

John Ayres discussed the GMP study area. The study area consists of groundwater basins as
defined in Bulletin 118-2003 (DWR), and groundwater source areas (specifically the Clear
Lake Volcanics).

Agenda Item 4 - Overview of Groundwater Basin Existing Information

John Ayres discussed the information available for the Big Valley Groundwater Basin.
Information on the groundwater basins was developed from:

m  The Department of Water Resources (DWR) groundwater level monitoring grid
m  Geologic maps

®  DWR Bulletin 118 and studies

®  Adobe Creek Conjunctive Use Project Initial Study

= Big Valley Groundwater Recharge Investigation

Big Valley Groundwater Recharge Investigation Update

Mr. Ayres reported that for the Big Valley Groundwater basin, spring groundwater levels are
consistent, however summer groundwater levels experience larger declines in a few areas
including near Finley and northwest of Kelseyville. There were high reported levels of
magnesium, calcium, bicarbonate, sodium, chloride, sulfate, nitrate and boron. Geothermal
water is a significant groundwater issue in Big Valley. Geothermal water is typically found
near faults and at the basin’s boundary, and may be intruding in areas where freshwater.
Techarge is less than extraction. Subsidence of approximately 12 to 16 inches was observed
during the 1976-1977 and 1987-1992 droughts. Meeting participants provided the following
additional groundwater information:




Memorandum

To: Tom Smythe
From: J. Ayres
Date: 6 January 2006

Subject: Lake County Groundwater Management Plan Basin Management
Objective Meeting for the Big Valley Groundwater Basin

On December 7t, 2005, CDM facilitated a public meeting with stakeholders from Big Valley
Groundwater Basin. This memorandum summarizes major discussions held during the
meeting.

Attendees:

Name Organization Phone Email
Tom Smythe Lake Co DPW 707-263-2341 | Tom_s(@co.lake.ca.us
John Ayres CDM 916-567-9900 | ayresjiw@cdm.com
Ben Swann CDM 916-567-9900 | swannbm@cdm.com
Ray Mostin Eﬁa\iﬁa"ey GreundwalcrBaEin 707-279-8205 | EM1932@earthlink.net
Richard H. Smith BVGB Vice Chair 707-279-4791
Paul Lauenroth BVGB
Bob Lossius Lake County DPW 707-263-2341 | Bob_L{@co.lake.ca.us
William S. Barquist | BVGWMC 707-279-0323 | wmbarguist@yahoo.com
Terrie Stark Resident 707-262-0929
Tim Stark Resident 707-262-0929

Ben Swann introduced the meeting’s goals, facilitated introduction of meeting attendees, and
reviewed the agenda.

Agenda Item 1 - GMP Purpose and Objectives

Ben Swann discussed the purpose and funding of the Lake County Groundwater
Management Plan (GMP). Ben presented a preliminary list of plan objectives. The preliminary
objectives were:

m  Minimize the long-term drawdown of groundwater levels

m  Protect groundwater quality

CDM C-6




Some wells have high temperature water when pumped

There are concerns that the lower aquifer with lower quality water may be connected to
the upper aquifer with higher quality water

Some wells may be acting as conduits for geothermal water
i —_— S——

Subsidence was observed to be 6-8 inches in 1976 and 6-8 inches in 1989

Agenda Item 5 - BMO Development Process

Ben Swann discussed the BMO Development process, which is focused on local participation
and is flexible over time. Qualitative BMOs are locally-developed guidelines that describe
water level, quality and subsidence objectives or goals within the basin. Qualitative BMO
examples provided at the meeting include:

Prevent long-term declines in groundwater levels

Maintain groundwater levels to assure an adequate and affordable irrigation water supply
Develop an understanding of groundwater within the basin

Maintain a sustainable water supply now and into the future

Increase groundwater level monitoring

Prevent geothermal groundwater intrusion

Reduce nitrate concentrations

Increase groundwater quality monitoring

Prevent inelastic land subsidence

Increase subsidence monitoring

Meeting participants indicated that BMOs should be developed from the existing Big Valley
AB3030 plan. Potential objectives derived from the existing AB3030 plan are:

Maintain high groundwater levels to prevent geothermal water intrusion
Determine and maintain a safe yield of groundwater for use within the basin

Identify and monitor the relationship between basin groundwater extraction and impacts
on groundwater supplies within and adjacent to the basin.

CDM C-8




m Develop data and information that identify impacts on groundwater in adjacent areas that
might be affected by groundwater use

= Establish mitigation measures to offset identified adverse impacts of groundwater
extraction

m Establish quantitative limitation on groundwater extractions for particular areas and
establish criteria for well spacing and operations to limit adverse impacts of groundwater
extraction on basin wells, if needed

m The recharge area for the volcanic ash aquifer located north of Wight Way should be
protected

m The creek beds of Adobe Creek , Kelsey Creek and Manning Creek must be protected to
maintain and managed to optimize their recharge capabilities

m Continue to operate the Kelsey Creek Detention Structure to maximize groundwater
recharge, allow creek bedload movement, minimize operating costs, and maintain
passage for the Clear Lake Hitch

m Consideration should be given to expanding the monitoring program to include wells that
provide a more accurate assessment of groundwater levels, including wells that provide
an increased area of coverage

Agenda Item 6 - Next Steps

Ben Swann discussed the next steps of the GMP process.




water level, quality and subsidence objectives or goals within the basin. Qualitative BMO
examples provided at the meeting include:

m Prevent long-term declines in groundwater levels

m Maintain groundwater levels to assure an adequate and affordable irrigation water supply
m Develop an understanding of groundwater within the basin

®  Maintain a sustainable water supply now and into the future

® Increase groundwater level monitoring

m Prevent geothermal groundwater intrusion

m  Reduce nitrate concentrations

m Increase groundwater quality monitoring

m  Prevent inelastic land subsidence

m Increase subsidence monitoring

Meeting participants indicated that reducing summer groundwater drawdown should be an
objective. Objectives were modified to be:

m  Prevent long-term declines in groundwater levels

m  Maintain groundwater levels to assure an adequate and affordable irrigation and
domestic water supply

m  Protect and restore groundwater recharge areas

m  Minimize summer to winter drawdown

m  Increase groundwater level monitoring

®  Monitor and or reduce nitrate, iron, and manganese concentrations
® Increase groundwater quality monitoring

m  Prevent inelastic land subsidence

®  Increase subsidence monitoring




m Facilitate groundwater replenishment and cooperative management projects

Agenda Item 2 - GMP Elements

Ben Swann discussed the required and voluntary elements of a groundwater management
plan. Required elements are indicated by Senate Bill 1938, and voluntary elements are
indicated by Assembly Bill 3030.

Agenda Item 3 - GMP Study Area

John Ayres discussed the GMP study area. The study area consists of groundwater basins as
defined in Bulletin 118-2003 (DWR), and groundwater source areas (specifically the Clear
Lake Volcanics).

Agenda Item 4 - Overview of Groundwater Basins Existing Information

John Ayres discussed the information available for the Scotts Groundwater Basin.
Information on the groundwater basins was developed from:

s The Department of Water Resources (DWR) groundwater level monitoring grid
m  Geologic maps
# DWR Bulletin 118 and studies

m  Special Reports including the Scotts Valley Recharge and Groundwater Distribution
Investigation

John reported that for the Scotts Valley Groundwater basin, there were outstanding data
needs for groundwater quality and other aquifer properties. Mr. Ayres discussed anecdotal
groundwater quality information derived for Department of Health Services data, which
indicated high iron, aluminum, barium, and manganese levels in some areas. Mr. Ayres
indicated that information regarding land subsidence was not available for Scotts Valley.
Meeting participants provided the following additional groundwater information:

» A change in long term spring groundwater levels may be linked to down cutting of Scotts
Creek

m  Subsidence of up to 4.5 feet has occurred in Scotts Valley, but subsidence appears to have
ceased. The subsidence is related to the base of groundwater wells sticking up out of the
ground

Agenda Item 5 - BMO Development Process

Ben Swann discussed the BMO Development process, which is focused on local participation
and is flexible over time. Qualitative BMOs are locally-developed guidelines that describe
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Memorandum

To: Tom Smythe
From: J. Ayres
Date: 6 January 2006

Subject: Lake County Groundwater Management Plan Basin Management
Objective Meeting for the Scotts Valley Groundwater Basin

On December 14th, 2005, CDM facilitated a public meeting with stakeholders from the Scotts
Valley Groundwater Basin. This memorandum summarizes major discussions held during
the meeting.

Attendees:
Name Organization Phone Email
Tom Smythe Lake Co DPW 707-263-2341 Tom_s@co.lake.ca.us
John Ayres CDM 916-567-9900 | ayresjw@cdm.com
Ben Swann CDM 916-567-9900 | swannbm@cdm.com
Stephen Holland Private pumper 707-263-7030 | blazenblake@yahoo.com
William Estrem Private pumper 707-263-5157 | westrem@jps.net

Ben Swann introduced the meeting’s goals, facilitated introduction of meeting attendees, and
reviewed the agenda.

Agenda Item 1 - GMP Purpose and Objectives

Ben Swann discussed the purpose and funding of the Lake County Groundwater
Management Plan (GMP). Ben presented a preliminary list of plan objectives. The preliminary
objectives were:

»  Minimize the long-term drawdown of groundwater levels
®  Protect groundwater quality

®  Minimize changes to surface water flows and quality that directly affect groundwater
levels or quality

" Minimize the effect of groundwater pumping on surface water flows and quality
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December 14, 2005 Public Meeting

Scolts Valley Groundwater Basin




Agenda Item 6 - Next Steps

Ben Swann discussed the next steps of the GMP process.




December 14, 2005 Public Meeting

Upper Lake, Middle Creek, and Gravelly
Valley Groundwater Basins




Memorandum

To: Tom Smythe
From:  J. Ayres
Date: 6 January 2006

Subject: Lake County Groundwater Management Plan Basin Management
Objective Meeting for the Upper Lake, Middle Creek, and Gravelly
Valley Groundwater Basins

On December 14th, 2005, CDM facilitated a public meeting with stakeholders from the Upper
Lake, Middle Creek, and Gravelly Valley Groundwater Basins. This memorandum
summarizes major discussions held during the meeting.

Attendees:
Name Organization Phone Email
Tom Smythe Lake Co DPW 707-263-2341 Tom_s@co.lake.ca.us
John Ayres CDM 916-567-9900 | ayresjw@cdm.com
Ben Swann CDM 916-567-9900 | swannbm@cdm.com
Rachelle Henry Upper Lake County Water 707-275-3232 | rhenry@saber.net
Rich Simondi Upper Lake board member 707-275-2321
Allen Merrimon Upper Lake board member 707-275-2070 | apmerrimon@neizero.com
Cecil Prack Private pumper cecil@cwnet.com
Carol Prack Private pumper cecil@cwnet.com

Ben Swann introduced the meeting’s goals, facilitated introduction of meeting attendees, and
reviewed the agenda.

Agenda Item 1 - GMP Purpose and Objectives

Ben Swann discussed the purpose and funding of the Lake County Groundwater
Management Plan (GMP). Ben presented a preliminary list of plan objectives. The preliminary
objectives were:

®  Minimize the long-term drawdown of groundwater levels

m  Protect groundwater quality




= Minimize changes to surface water flows and quality that directly affect groundwater
levels or quality

= Minimize the effect of groundwater pumping on surface water flows and quality

» Facilitate groundwater replenishment and cooperative management projects

Agenda Item 2 - GMP Elements

Ben Swann discussed the required and voluntary elements of a groundwater management
plan. Required elements are indicated by Senate Bill 1938, and voluntary elements are
indicated by Assembly Bill 3030.

Agenda Item 3 - GMP Study Area

John Ayres discussed the GMP study area. The study area consists of groundwater basins as
defined in Bulletin 118-2003 (DWR), and groundwater source areas (specifically the Clear
Lake Volcanics).

Agenda Item 4 - Overview of Groundwater Basins Existing Information

John Ayres discussed the information available for the Upper Lake, Middle Creek, and
Gravelly Valley Groundwater Basins. Information on the groundwater basins was developed
from:

= The Department of Water Resources (DWR) groundwater level monitoring grid
m  Geologic maps

®  DWR Bulletin 118 and studies

m  Special Reports including the Upper Lake Groundwater Investigation

John reported that for the Upper Lake Groundwater basin, there were outstanding data needs
for groundwater quality and other aquifer properties. He reported that there was no
groundwater data for the Middle Creek and Gravelly Valley basins. John discussed anecdotal
groundwater quality information derived for Department of Health Services data, which
indicated in Upper Valley, iron and manganese levels may exceed maximum contaminant
thresholds (mcls) in some areas. Meeting participants provided the following additional
groundwater information:

m  Water quality deteriorates towards the south end of the Upper Lake Basin
m  There is an area of increase manganese to the south of the City of Upper lake

®  Sulphur has been detected in some wells in the Upper Lake Basin
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m  Faults in the area may be acting as conduits for geothermal water

Agenda Item 5 - BMO Development Process

Ben Swann discussed the BMO Development process, which is focused on local participation
and is flexible over time. Qualitative BMOs are locally-developed guidelines that describe
water level, quality and subsidence objectives or goals within the basin. Qualitative BMO
examples provided at the meeting include:

m  Prevent long-term declines in groundwater levels

®  Maintain groundwater levels to assure an adequate and affordable irrigation water supply
m  Develop an understanding of groundwater within the basin

m  Maintain a sustainable water supply now and into the future

® Increase groundwater level monitoring

m  Prevent geothermal groundwater intrusion

®  Reduce nitrate concentrations

m Increase groundwater quality monitoring

m Prevent inelastic land subsidence

m Increase subsidence monitoring

Meeting participants indicated that increasing monitoring and understanding of water
quality, specifically iron and manganese, should be an objective. Potential additional
objectives could be:

®  Increase monitoring and understanding of groundwater levels, groundwater quality, land
subsidence, and connections between these elements

m  Monitor and understand Iron, Manganese and Nitrate water quality issues.

Agenda Item 6 - Next Steps

Ben Swann discussed the next steps of the GMP process.




December 15, 2005 Public Meeting

Collayomi Valley and Coyote Valley
Groundwater Basins




Memorandum

To: Tom Smythe

From: J. Ayres

Date: 6 January 2006

Subject: Lake County Groundwater Management Plan Basin Management

Objective Meeting for the Collayomi Valley and Coyote Valley
Groundwater Basins

On December 15t, 2005, CDM facilitated a public meeting with stakeholders from the
Collayomi Valley and Coyote Valley Groundwater Basins. This memorandum summarizes
major discussions held during the meeting.

Attendees:
Name Organization Phone Email
Tom Smythe Lake Co DPW 707-263-2341 Tom_s@eco.lake.ca.us
John Ayres CDM 916-567-9900 | ayresjw@cdm.com
Ben Swann CDM 916-567-9900 | swannbm@cdm.com
Frank Haas Callayomi County Water Dist 707-987-2180 | ccwd@mchsi.com
Tom Miller Retired 707-987-4878 | diromiller@peoplepc.com
Monica Rosenthal Rosenthal Vineyards 707-928-4580 | daverve@pacific.net
Don Brejska Retired 707-987-0371
Roger Rosenthal CCWD 707-987-2716
Mel Aust Hidden Valley Lake CSD 707-987-9201 maust@hiddenvalleylakecsd.com

Ben Swann introduced the meeting’s goals, facilitated introduction of meeting attendees, and
reviewed the agenda.

Agenda Item 1 - GMP Purpose and Objectives

Ben Swann discussed the purpose and funding of the Lake County Groundwater
Management Plan (GMP). Ben presented a preliminary list of plan objectives. The preliminary
objectives were:

®  Minimize the long-term drawdown of groundwater levels

m  Protect groundwater quality
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m  Minimize changes to surface water flows and quality that directly affect groundwater
levels or quality

®  Minimize the effect of groundwater pumping on surface water flows and quality

m  Facilitate groundwater replenishment and cooperative management projects

Agenda Item 2 - GMP Elements

Ben Swann discussed the required and voluntary elements of a groundwater management
plan. Required elements are indicated by Senate Bill 1938, and voluntary elements are
indicated by Assembly Bill 3030.

Agenda Item 3 - GMP Study Area

John Ayres discussed the GMP study area. The study area consists of groundwater basins as
defined in Bulletin 118-2003 (DWR), and groundwater source areas (specifically the Clear
Lake Volcanics).

Agenda Item 4 - Overview of Groundwater Basins Existing Information

John Ayres discussed the information available for the Collayomi Valley and Coyote Valley
Groundwater Basins. Information on the groundwater basins was developed from:

m  The Department of Water Resources (DWR) groundwater level monitoring grid
m  Geologic maps
m  DWR Bulletin 118 and studies

m  Special Reports including the Middletown Groundwater Recharge Enhancement
Investigation (1987) ;

Mr. Ayres reported that for the Collayomi Valley and Coyote Valley Groundwater basins,
there were outstanding data needs for groundwater quality and other aquifer properties. He
discussed anecdotal groundwater quality information derived for Department of Health
Services data, which indicated in Collayomi Valley, iron and manganese levels may exceed
maximum contaminant thresholds (mcls) in some areas. Meeting participants provided the
following additional groundwater information:

m  Sulfide was detected in a water supply well in Collayomi Valley
m  Chromium was detected in a water supply well in Coyote Valley

m  Water in Putah Creek is adjudicated

CDM c-21




Wells in the south portion of Collayomi Valley run dry in the summer

Agenda Item 5 - BMO Development Process

Ben Swann discussed the BMO Development process, which is focused on local participation
and is flexible over time. Qualitative BMOs are locally-developed guidelines that describe
water level, quality and subsidence objectives or goals within the basin. Qualitative BMO
examples provided at the meeting include:

Prevent long-term declines in groundwater levels

Maintain groundwater levels to assure an adequate and affordable municipal, domestic,
and irrigation water supply

Develop an understanding of groundwater within the basin
Maintain a sustainable water supply now and into the future
Increase groundwater level monitoring

Prevent geothermal groundwater intrusion

Reduce nitrate concentrations

Increase groundwater quality monitoring

Prevent inelastic land subsidence

Increase subsidence monitoring

Meeting participants indicated that increasing monitoring and understanding of water
quality, and well production should be objectives. Potential additional objectives could be:

" Understand well depths consistent with basin pumping or available yield

Increase monitoring and understanding of groundwater levels, groundwater quality, land
subsidence, and connections between these elements

Monitor and understand boron, iron, manganese and chromium water quality issues.

Understand geothermal water occurrence

Agenda Item 6 - Next Steps

Ben Swann discussed the next steps of the GMP process.
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December 15, 2005 Public Meeting

High Valley, Long Valley, Cache
Formation, Burns Valley, and Lower Lake
Valley Groundwater Basins




Memorandum

To: Tom Smythe
From: J. Ayres
Date: 6 January 2006

Subject: Lake County Groundwater Management Plan Basin Management
Objective Meeting for the High Valley, Long Valley, Cache Formation,
Burns Valley, and Lower Lake Valley Groundwater Basins

On December 15t, 2005, CDM facilitated a public meeting with stakeholders from the High
Valley, Long Valley, Cache Formation, Burns Valley, and Lower Lake Valley Groundwater
Basins. This memorandum summarizes major discussions held during the meeting.

Attendees:
Name Organization Phone Email
Tom Smythe Lake Co DPW 707-263-2341 Tom_s@eco.lake.ca.us
John Ayres CDM 916-567-9900 | ayresjw@cdm.com
Ben Swann CDM 916-567-9900 | swannbm@cdm.com

Max Stevenson

Yolo Co. Flood Control

530-662-0262

mstevenson@ycfcwed.org

Richard Kuehn

Private pumper

707-391-7984

Clay Shannon Private pumper 707-479-4874 | clay@shannonridae.com
Chuck Lamb CLEAN 707-998-0135 | rinc@sonic.net

Judy Barns CLEAN 707-998-1197 | bnj@kozt.com

Bob White Clear Lake Oaks WD 707-998-4438 | bobwhite@ngl.net
James Evans Resident 707-998-9243 | mimosa@copper.net
Holly Harns CLEAN 707-998-0135 | rtnc@sonic.net

Ray Brown Jr.
Michael Umbrello

Elem Pomo Tribe

707-998-9411

eparay@elemnation.com

Elem Pomo Tribe

707-998-9424

mu@sonic.net

Curt Grabham

Spring Valley Ranch

707-998-9721

atig@xprs.net

Ben Swann introduced the meeting’s goals, facilitated introduction of meeting attendees, and
reviewed the agenda.
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Agenda Item 1 - GMP Purpose and Objectives

Ben Swann discussed the purpose and funding of the Lake County Groundwater
Management Plan (GMP). Ben presented a preliminary list of plan objectives. The preliminary
objectives were:

m  Minimize the long-term drawdown of groundwater levels
m  Protect groundwater quality

®  Minimize changes to surface water flows and quality that directly affect groundwater
levels or quality

®  Minimize the effect of groundwater pumping on surface water flows and quality

m  Facilitate groundwater replenishment and cooperative management projects

Agenda Item 2 - GMP Elements

Ben Swann discussed the required and voluntary elements of a groundwater management
plan. Required elements are indicated by Senate Bill 1938, and voluntary elements are
indicated by Assembly Bill 3030.

Agenda Item 3 - GMP Study Area

John Ayres discussed the GMP study area. The study area consists of groundwater basins as
defined in Bulletin 118-2003 (DWR), and groundwater source areas (specifically the Clear
Lake Volcanics).

Agenda Item 4 - Overview of Groundwater Basins Existing Information

John Ayres discussed the information available for the the High Valley, Long Valley, Cache
Formation, Burns Valley, and Lower Lake Valley Groundwater Basins. Information on the
groundwater basins was developed from:

m  The Department of Water Resources (DWR) groundwater level monitoring grid
»  Geologic maps

s DWR Bulletin 118 and studies

®  Academic Reports including the Stratigraphy of the Cache Formation

John reported that for the High Valley, Long Valley, Cache Formation, Burns Valley, and
Lower Lake Valley Groundwater Basins, there were outstanding data needs for quality and
other aquifer properties. He reported that there was no current groundwater data for the
Long Valley, Cache Formation, Burns Valley, and Lower Lake Valley Groundwater Basins.
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He discussed anecdotal groundwater quality information derived for Department of Health
Services data, which indicated in Lower Lake, iron and manganese and aluminum levels may
exceed maximum contaminant thresholds (mcls) in some areas. Meeting participants
provided the following additional groundwater information:

® A quarter of the Long Valley Groundwater Basin has “Soda Water”

Agenda Item 5 - BMO Development Process

Ben Swann discussed the BMO Development process, which is focused on local participation
and is flexible over time. Qualitative BMOs are locally-developed guidelines that describe
water level, quality and subsidence objectives or goals within the basin. Qualitative BMO
examples provided at the meeting include:

m  Prevent long-term declines in groundwater levels

m  Maintain groundwater levels to assure an adequate and affordable irrigation water supply
m  Develop an understanding of groundwater within the basin

®  Maintain a sustainable water supply now and into the future

®  Increase groundwater level monitoring

m  Prevent geothermal groundwater intrusion

m  Reduce nitrate concentrations

m  Increase groundwater quality monitoring

®  Prevent inelastic land subsidence

® Increase subsidence monitoring

Meeting participants indicated that increasing monitoring and understanding of water
quality, specifically iron and manganese, should be an objective. Potential additional
objectives could be:

m Increase monitoring and understanding of groundwater levels, groundwater quality, land
subsidence, and connections between these elements

m  Monitor and understand Iron, Manganese and Nitrate water quality issues.

Agenda Item 6 - Next Steps

Ben Swann discussed the next steps of the GMP process.
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DECEMBER 3 PUBLIC COMMENT

By Joan Moss

I still have questions about the press release by Lake County Public Health Nov 19
that concerns private wells and “Filters may be contaminated with
algal(cyanobacterial) matter that can release toxins.”

This is the first time | have read algal and cyanobacteria mentioned as the same
thing. | believe the EPA and the Public Health department need to clarify that
algae is/can be/ cyanobacteria. And what toxins can be in cyanobacteria(algae)
that may be in filters of private wells. | believe these are private wells in Lake
County, not only those in Clear Lake Oaks.

| want also to point out the EPA update that was handed to me by the woman
Yulia at Water Resources. | want to know why the update does not mention
methyl mercury or cyanobacteria. Page 2 “Mercury in the lake sediments gets
absorbed by the algae and builds up in fish (see graphic below).”

As | already mentioned, | am the reporter who got the story in SF Chronicle and
on the radio in the 90’s when mercury the Sulphur Bank Mine was first designated
a Superfund site.

| became a familiar figure visiting the Carnegy Library where Dr Tom Suchanek
and Peter Richerson worked, with (grant money).

| WORKED AT Elem Indian Colony about the time that Sharon Good (of the EPA or
State Health department) went from house to house and the people were tested.
| was a a tutor under Title V Indian Education.

| want to mention here that a part of the tribe, an extended family, refused to be
tested. “If we have it, what will they do to us,” one of the grandmothers said.

| remember being in Ermadine Geary’s house and seeing a live fish almost as long
as the bath tub in their bath tub, even though people were told not to eat the fish
from the lake. Ermadine’s family was hungry and the fish were free.



When there was a die off of cats on the shores of Clear Lake there was big hub
bub of activity, and | visited the Carnegie Library, and questioned if the cats had
died from eating the carp laying around on the same beach. | suspected the carp
had been poisoned by the methyl mercury.in-the dead carp. | followed the story.

Then the funds were stopped that brought DR Suchanek and Peter Richarson (UC
Davis) and A couple was hired by the EPA to write a news letter who were not
interested in my questions.

EPA Director for the site Carolyn D’Al Meida (sp) had a miscarriage and
transferred from the Superfund Site. | had my own problems with the school
district and ended up in federal court.

D€ Suchanek, gave me his book and wrote a note to me complimenting me on my
work on the lake and my interest.

There was no more “methyl mercury” mentioned, and no one would mention
how organic mercury becomes methyl mercury.

When | asked what the connection was between cyanobacteria and methyl
mercury at the Superviosrs board meetings, there was dead silence. Sara Ryan
was now a part of the County Committee monitoring the cyanobacteria toxin
levels. and no one in the update mentioned involving people in the blue ribbon
committee.

| finally found methyl mercury mentioned in a story on the internet about and
experiment in Brazil. Article CYANOBACTERIA ENHANCES METHYL MERCURY
PRODUCTION. “This indicates that ecological conditions that favor the
establishment and development of cyanobacteria are associated with higher
rates of methylation in aquatic systems. This suggests that cyanobacteria could
be a proxy for sites of MeHg production in some natural aquatic environments.”

MeHg is methyl mercury.

Years ago, before Sara EPA joined forces with the county committee, | remember
hearing Big Valley EPA rep Sara Ryan telling the Supervisors the dead dog had
mercury in its stomach.



| remember Dr Tom Suchanek, retired, finally telling me after all these year at a
blue ribbon gathering at Robinson Rancheria that the cyanobacteria (blue green
algae) did contain mercury.

I am bringing these memories forward to point out that scientists are told what
not to say and what to say, and what to tell the public. And years later they may
have a different story (Suchanek).

FACES IN CLEAR LAKE
By Joan Moss
EXHIBIT V.

| hesitate to bring this forward, This is a change of subject and a shocking,
inappropriate interview of a young man,)agétive of Lake County, a white man, a
drug addict, r nnmg from the law. | did not change anything, and | was frightened
after | took & his interview, and | changed his name. but that is all | changed.
Lake County has some wild and crazy people, but it is about the ground water
level (finley) and Konocti, and legends plive today.
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ES IN CLEARLAKE
By Journallst Joan Moss, 2016

Introduction: I discovered this story as I cleaned my living room,.
I remembered reading it to a writing class, and when I finished reading
it out loud to the class, you could hear a pin drop in the room.

The name has been changed of the man I interviewed. I wrote this
to forget, to get it out. I live in Lake County. This happened during the
period of time when Jess Coombs served as Lake County Supervisor.

CHAPTER ONE
RUNNING

Hal entered my house quietly by invitation like a gentleman, with
clean shoulder length light brown hair, blue eyes, tan, broad
shouldered, clean worn levis, a light blue T-shirt, and western boots.

He had always been polite, quiet, soft spoken, like a yuppy hippy
college student,

The flowers he brought were real, roses, irises, all different
lengths and sizes.

The guns he carried with him were real...a loaded twelve gauge
three inch magnum pump shot gun, and 30-6 high velocity rifle, at his
side at all times.

I gave him permission to bring the rifle in and he unloaded it in
my kitchen. The cartridges he removed, he said, could destroy the wall
of a house.

The fear he lives with day and night was real, for Hal believes
there is a price on his head. The tears he cried when he spoke with his
children over my phone were real.

Where reality ends the reader will have to decide.

He spoke quietly, intelligently, here in my kitchen on Wildcat
Road on Cobb Mountain, to tell me his story, to enlist my help in getting
it out to the public.

“It’s a night time game,” he explained, after describing his tent on
Mount Konocti where he sleeps most nights on his property there.

“Once you’re in, you don’t get out alive.” He speaks of the drug
business he knows. “If you try to quit they kill your kids.”



“They” include the Mafia, Motorcycle gangs, his ex wife’s
henchmen, crooked deputies, and suspicious cars that follow him
everywhere.

They all take part in the drugs, prostitution, and games he is
trying to leave.

Hal speaks of murder, of a boy and a young woman being cut up
and thrown into a meat grinder during a drug buying prostitution spree
that got out of hand last September in a sleepy small town.

He names names and addresses and relates how it works, this
system that is highly organized and deadly.

“This town is tightly controlled, house by house, acre by acre.
Beneath the ground is the biggest methamphetamine laboratory on the
west coast,”

“This is the way it works. They find a pretty girl, and give her
speed, then they give her more until she is addicted. They bring her to a
place like a motel room or a house, and slam her (inject drugs into her
arm) and sometimes put vaginal mickies inside her with their fingers.
This causes multiple orgasms and she goes crazy, passes out, doesn’t
know what’s happening to her.

They bring in a bunch of guys who take turns with her under
supervision, buy drugs, pay for both, and leave. While this is going on
they take movies of it for porno flicks.”

He reaches into his pocket and brings out what he calls a
transmitter, a small metal box with accord attached, and a clear ear
piece.

“In 1985, when I got wind that my wife is involved in this, I saw
this in my neighbor’s house, the neighbor when we lived in Sonoma, the
neighbor I first purchased speed from.”

“I asked him what this was, and he called it a transmitter. When I
connected it up and put it in my ear I could hear my wife’s voice in the
room next door.”

Then he talks about his divorce, of his wife’s henchmen, her
parents’ relatives, hiring men to kill him, of being chased through pear
orchards, of running, staying at his parents home on the lake with
electricity turned off, of having nothing to eat, being unable to work, his
wife cheating him out of all his money. He rambles on, and I try to bring
him back. I’ve heard enough.

“I have proof,” he says. “I have cassette tapes of the killings.”



Then he changes his talk to the clouds, certain clouds, that travel
around Mt Konoct at certain times of the month, on certain days. The
clouds always look the same and move in prescribed Patterns.

At night he notices lights on the mountain, lights that denote a
huge vessel because the lights are always the same distance apart. They
go “whoosh!” and move fast in the same direction. In a while they
“whoosh!” back and slowly disappear into the mountain.

He brings out a stone, a small polished exquisite stone that he
discovered on the mountain, Mount Konocti.

“Joan, this is not an arrowhead. This is a face stone, see the
profile? There are tombs, guarded by stones with faces in them, huge
stones, all facing a different direction, in a circle like Stone Hinge. Rattle
Snakes guard the tombs.”

Hal shared his plans to go to Berkeley and hire a lawyer for his
divorce, since lawyers here have not been able to help him. He plans to
Visit the anthropology department and start a “dig” on Konocti to
research the tombs, to study the location from the air and map out a
possible landing field the faces mark.

He plans to write a book about what is happening. He has already
tried to get help from the sheriff’s department, the District Attorney,
and a local published columnist, who is helping him write a letter to the
president.

I urge him to get help from a local men’s support group that is
forming. I tell him to bring tapes, the tapes of the people being ground
up. I get permission to use his name.

I feel wary. I feel unreal....my heart beats fast with fear.,

Hal says, “Joan, I am not going to kill anyone. I want to survive
and | want to protect myself. I want the public to be aware of what is
happening. I want everyone to know what has happened to the
American Dream. Where is Justice?”

He calmly reloads his rifle, gathers up his satchel of documents,
and walks to the door.

He shakes my hand. “This is not a fantasy, Joan. This is real.

He strides, walking tall and quiet, into the night.

The night I interviewed Hal, I listened, I did not interrupt. Then
after he left I became nervous enough to visit a friend. I did not want to
be alone.



A few weeks later, a tribal administrator who remembered me
from my job as a tutor for Indian children, gave me background on
tribal beliefs regarding Mt Konocti.

I had described Hal’s tent on Mt Konocti, and his experiences.

The administrator shared his beliefs. “It sounds like he found a
doctor stone,” The administrator said.

“We believe there is a separate society of little people, medicine
people, or spirit people upon Konocti. These little people can disappear
at will, play tricks on you, have special powers, and are a totally
different society from ours.”

“This man may have found a doctor stone, and the fact that he
kept it and saved it is bringing him all his bad luck and hard times.”

“Tell him he should not save the stone, but find an Indian doctor
who will tell him how to dispose of it. When we find a face stone or
medicine stone, we bury it immediately.”

And the story ends here, for a while. I talked to Hal once more,
and he was respectful, still rational, still soft spoken.

His movements though were sharp and quick, and he put a knife
in his boot before we entered the Brick Tavern.

He said, “I hear you’ve been talking.”

I said, “You told me to write a story, and I had to ask questions, to
find out if what you were saying is true.”

He shared that he had made progress. He found a lawyer in Santa
Rosa, paid him $5,000 to prove his wife’s misspending and help him
with the divorce.

He left the stone with the Berkeley Anthropology Department,
and the department head was going to call him in two weeks.

I listened, and I started to leave.

An ending? I don’t know. Time will tell. I can drop this. I do not
control the world, or fate, or destiny. I do control what I write, whether
it be a fable, a book, or a story, or a song.

Hal’s last words were,

“You won’t believe what I saw when I looked into a penny on the
ground three days ago”....His voice trails off.

That is when I ended the conversation, made amenities, and left.
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