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Dear Chair Garcia and Vice Chair Dahle:

This letter is in support of Assembly Bill 754, which was introduced by Assembly Member Devon
Mathis. Said Assembly Bill was referred to the Water, Parks, and Wildlife Committee on March 15,
2021. In summary, this bill would extend the due date to January 31, 2023, for Groundwater
Sustainability Agencies (GSA) in basins that are not critically over drafted to submit a Groundwater
Sustainability Plan (GSP) to the Department of Water Resources.

Lassen County and Modoc County serve as the GSAs for the Big Valley Groundwater Basin, for the
portion of the basin within their respective jurisdiction. Said GSAs have been working cooperatively
(through a memorandum of understanding) to prepare a single GSP for the entire basin.

Preparation of said GSP has been negatively impacted by the Governor’s Executive Orders.
Specifically, the Governor’s order has made it difficult to conduct the public outreach needed to
prepare the plan. Over the last year, the public has been less inclined to meet physically because of the
Executive Orders. We have attempted to accommodate by conducting more internet and phone-based
meetings. However, internet connectivity in Big Valley is exceedingly poor and the basin is not well
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situated to allow online type public meetings. We were very pleased to see proposed legislation
to provide more time to submit the required GSP. In fact, on August 11, 2020, we sent a letter to
the legislature requesting additional time (see attached) for this very reason (lack of ability to
have meaningful public dialogue because of COVID-19). We have also sent multiple letters to
the Governor, requesting an executive order allowing more time.

[f adopted, this legislation will greatly improve upon the GSP that is ultimately adopted by
ensuring the time needed for adequate public participation. The above said, please understand
that we support this legislation only to the extent that it will provide more time to submit the
required GSP. We are not supportive at all of the bill becoming a vehicle to legislate additional
requirements. It is our position that the requirements of the Sustainable Groundwater
Management Act are already too onerous, especially in basins like ours that were only
designated a “medium priority basin” by half of one point.

Sincerely,

/////77 %/W/

Aaron Albaugh, Chairman,
Lassen County Board of Supervisors
Big Valley Lassen Groundwater Sustainability Agency

AA:MLA:gfn
Enclosure

ec: Devon Mathis, Assembly Member, California State Assembly
Modoc County Board of Supervisors as the Big Valley Modoc GSA
Rural County Representatives of California (RCRC)
California State Association of Counties (CSAC)
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Big Valley Groundwater Basin Advisory Committee (BVAC)

Unapproved Meeting Minutes

BVAC Members:
Lassen County BVAC — Aaron Albaugh, Board Representative; Gary Bridges, Alt. Board
Representative; Kevin Mitchell, Public Representative; Duane Conner, Public Representative
Modoc County BVAC — Geri Byrne, Board Representative; Ned Coe, Alt. Board
Representative; Jimmy Nunn, Public Representative; John Ohm, Public Representative

Wednesday, April 7, 2021 4:00 PM Adin Community Center
605 Highway 299
Adin, CA 96006

BVAC Convene in Special Session.

Present: Committee Members: Byrne, Albaugh, Mitchell, Conner, and Ohm.
Absent: Committee Member: Nunn

Also in attendance: ~BVAC Secretary Maurice Anderson
BVAC staff Gaylon Norwood
BVAC staff Tiffany Martinez
BVAC Recorder Brooke Suarez
Modoc County Counsel Sean Cameron (via Zoom)
BVAC Alt. Board Representative Gary Bridges

BVAC Chairman Byrne called the meeting to order at 4:11 p.m.

Flag Salute: Chairman Byrne requested Duane Conner lead the Pledge of Allegiance.

General Update by Secretary: M. Anderson stated that everyone is working hard. He noted
that the GEI Consultants contract was in the meeting packet. He also said that AB 754 was
introduced and this bill would extend the deadline of groundwater sustainability plans to January
31, 2023, if passed.

Matters Initiated by Committee Members: Vice-Chairman Albaugh stated that DWR was out
taking well measurements. They showed up in new 4X4 Dodge trucks with one person per

truck. He was disappointed in seeing tax dollars being spent this way.

Correspondence (unrelated to a specific agenda item): None
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Approval of Minutes (March 3, 2021) —

A motion was made by Vice-Chairman Albaugh to approve BVAC meeting
minutes from March 3, 2021, with two changes. The motion was seconded by
Representative Ohm. The motion was carried by the following vote:

Aye: 5 — Byrne, Albaugh, Mitchell, Conner, and Ohm.

Laura Snell facilitated the meeting and Gaylon Norwood reviewed GSP schedule and agenda for
the meeting and slide presentation was handed out (Exhibit A).

SUBJECT #1:
Introduction of Draft Executive Summary for Chapters 1-6 of the Groundwater Sustainability
Plan (GSP).

ACTION REQUESTED:
1. Receive report from the BVAC Secretary, Staff, and/or Consultant.
2. Receive public comment.
3. Provide direction to staff.

GEI consultant, D. Fairman led the discussion on the executive summary which was handed out
(Exhibit B). The first three chapters give the background of GSP. The next three chapters are
the science chapters. Chapters 7 through 9 are the planning chapters and the last three chapters
are the implementation chapters. The executive summary is shortened down version of the GSP
chapters. There is also a summary brochure in development.

Committee comment:

Vice-Chairman Albaugh asked if the summary will be updated as we move forward, can the
summary be changed if needed, and if the committee could help with the brochure? The answer
to all three was yes. L. Snell reviewed benefits of having an executive summary.

Public comment: None

SUBJECT #2:

Continued discussion on Revised Draft Chapter 7 (Sustainable Management Criteria) of the
Groundwater Sustainability Plan (GSP) and discussion on groundwater monitoring networks in
preparation for Draft Chapter 8 (Monitoring Networks) of the GSP.

ACTION REQUESTED:
1. Receive report from the pertinent ad hoc committees, BVAC Secretary, Staff,
and/or Consultant.
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2. Receive public comment.
3. Accept and “set aside” Revised Draft Chapter 7 for future inclusion into the
Draft GSP.

Section 7.1 and 7.2

T. Martinez presented Sections 7.1 and 7.2 of the revised draft of Chapter 7. Prior to the written
presentation of the sustainability goal, a written discussion of the uniqueness of the valley is
captured.

Committee comment on sections 7.1 and 7.2:

Chairman Byrne said is pleased with Chapter 7. Vice-Chairman Albaugh recommended many
changes to the verbiage of the chapter.

Section 7.3.1

G. Norwood presented Section 7.3.1. Thresholds were reviewed and Vice-Chairman Albaugh
had changes to verbiage. Representative Conner reviewed pumping costs. The deeper the depth
of water in the well the more it costs to pump. It depends on the crop if it is economically
feasible to pump water. David Lile presented electric costs of pumping.

L. Snell presented a well depth analysis. She discussed the percentage of wells that would go
dry at different lowering of water levels.

Committee comment on section 7.3.1:

Representative Mitchell stated that the analysis is presuming a “bath tub” effect. Vice-Chairman
Albaugh concurred and stated that the plan is being forced to draw a line. D. Fairman said that
domestic wells are concentrated in Adin and Bieber. Chairman Byrne stated that if agricultural
wells go dry then domestic wells will not be needed because the agricultural industry drives the
population of the valley.

Section 7.3.4

T. Martinez presented Section 7.3.4. She reviewed changes that were made to this section. All
the water quality programs that are already in place in the valley are noted in this section. Water
quality in the basin is excellent and will be monitored and criteria will be established in the 5-
year update, if necessary.

Committee comment on section 7.3.4:

Chairman Albaugh reiterated the redundancy of the already established water quality programs.
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Section 7.3.5

T. Martinez presented Section 7.3.5. Public outreach has identified some subsidence due to
agricultural leveling. Subsidence is very minor in this basin and is natural and mostly due to
tectonic plate movement. There are no issues, but subsidence will be monitored and criteria will
be established in the 5-year update, if necessary.

Committee comment on section 7.3.5:

Chairman Albaugh requested change in verbiage in this section.

Section 7.3.6

T. Martinez presented Section 7.3.6. Interconnected surface water is difficult to understand due
to data gaps. Once again there will be no criteria established at this time. As more science
becomes available more management criteria will be established.

Committee comment on section 7.3.6:

Chairman Albaugh stated it is difficult to prove. DWR should prove there is an issue prior to the
GSAs proving there isn’t an issue. We shouldn’t comment on requirements of the GSP that are
not a problem. L. Snell’s response stated we should comment or a general science will be
applied to Big Valley which may or may not be realistic to the area.

Section 7.3.2 Groundwater storage

Committee comment on section 7.3.2:

Chairman Albaugh questioned the depth of the basin and how do we know how much water
there is. Discussion was held regarding how the number was derived in previous chapters.
Public comment on all of Chapter 7:

Julie (online) commented that there is a data gap for Adin wells. She asked if we are writing off
the possibility that the Bieber mill site will be revived for novel wood product uses that require
significant water? She also asked if the cost per foot of deepening wells can be calculated?
Barbara Donahue wanted to bring up domestic wells. Four years ago, she had to drill her well
100 feet lower and neighbors are having to put in filters as they are hitting the bottom of their
wells. Water quality has been going down and less recharge is happening. Mills and mining
industry have declined, but recreation is increasing. There are people coming into the area

impacting the water shed areas.

Doreen Powers would like to see thresholds defined better. She would like to see the number of
wells by type and whether they are opened or closed. How do ditches and canals play in?
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BVAC meeting recess: 5:54 to 6:10

Chapter 8 was present by D. Fairman. He stated that most of the well monitoring is already in
place under existing programs. Water levels and groundwater storage will be monitored by 12
representative wells. The groundwater contour network will utilize 21 wells. The groundwater
contours will capture highs and lows of water levels. These levels are required in the annual
reporting. Seventeen wells will be used for measuring surface water depletion. D. Fairman
explained what surface water depletion is. Ian Espinoza from DWR clarified the definition of
the word depletion as used.

To monitor water quality, the thought is to use electrical conductivity transducers in the wells.

D. Fairman stated that having no threshold on water quality in the GSP will probably not pass
DWR review. DWR will probably say that omitting requirement in the GSP is inadequate and
will be for the other items that thresholds are not set. Vice-Chairman Albaugh said that state
agencies should talk to each other as they already have water quality reports from other programs
rather that put the onus on the GSAs.

Subsidence is being measured by GPS and InSAR. Subsidence is minimal in the basin.

Streamflow and weather monitoring are also needed for the annual update of the water budget.
Precipitation and evapotranspiration are measured by CIMIS Station in Fall River Valley and
spatial CIMIS. Streamflow will be measured at Pit River at Canby, Ash Creek at Adin, Willow
Creek, and Pit River at Muck Valley Diversion. A measurement at Pit River north of Lookout
has been proposed.

Committee comment;

D. Fairman was asked when draft chapter 8 can be expected and he said he would have the draft
done by April 14, 2021.

Public comment: Julie (online) asked if D. Fairman had any ideas on how to use this monitoring
data in innovative ways to solve some of Big Valley’s specific data gaps and questions that have
arisen, beyond the reasons that DWR wants the data collected?

The committee decided to bring back Chapter 7 at the next meeting.

SUBJECT #3:
Discussion on projects and management actions, in preparation for Draft Chapter 9 (Projects
and Management Actions) of the Groundwater Sustainability Plan (GSP).

ACTION REQUESTED:
1. Receive report from the BVAC Secretary, Staff, and/or Consultant.
2. Receive public comment.
3. Provide direction to staff.
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Discussion was held on changing the BVAC meeting time. It is possible to present an action at
the next meeting to change the time.

T. Martinez stated that there has been a lot of input regarding projects. There are three feasibility
levels. Level I projects are things that can be done now, Level II are projects that the counties
are committed to do but may not have the funding now, and Level III are projects in the concept
stage. She reviewed the proposed projects in each level. There are regulatory requirements for
each project.

Committee comment:

Vice-Chairman Albaugh wanted to know the delineation between a project and management
action.

Public Comment: None

Matters Initiated by the General Public (regarding subjects not on the agenda): None
Establish next meeting date: May 5, 2021 at 4:00 pm. in Adin.

Adjournment: There being no further business, Chairman Byrne asked for a motion to adjourn.

A motion was made by Vice-Chairman Albaugh to adjourn the meeting,
which was seconded by Representative Ohm at 7:13 pm.

The motion was carried by the following vote:

Aye: 5 — Byrne, Albaugh, Mitchell, Conner, and Ohm.
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Big Valley Groundwater Sustainability Plan GSP Regulations Checklist (Elements Guide) for Chapter 7

This checklist of the GSP Elements and indicates where in the GSP each element of the regulations is addressed.

Article 5. Plan Contents for Big Valley Groundwater Basin GSP Document References
Nun::l:it:s of Or Section | Or Figure | Or Table Notes
Numbers | Numbers [ Numbers
Plan
§ 354.20. Management Areas
Each Agency may define one or more management areas within a basin if the Agency has
determined that creation of management areas will facilitate implementation of the Plan.
(a) Management areas may define different minimum thresholds and be operated to
different measurable objectives than the basin at large, provided that undesirable results
are defined consistently throughout the basin. X 7.4 No management areas were created for this GSP.
(b) A basin that includes one or more management areas shall describe the following in the
Plan:
(1) The reason for the creation of each management area. X 74 No management areas were created for this GSP.
The minimum thresholds and measurable objectives established for each management
(2) area, and an explanation of the rationale for selecting those values, if different from the
basin at large. X 7.4 No management areas were created for this GSP.
(3) The level of monitoring and analysis appropriate for each management area. X 74 No management areas were created for this GSP.
An explanation of how the management area can operate under different minimum
(4) thresholds and measurable objectives without causing undesirable results outside the
management area, if applicable. X 7.4 No management areas were created for this GSP.
If a Plan includes one or more management areas, the Plan shall include descriptions,
(c) maps, and other information required by this Subarticle sufficient to describe conditions
in those areas. X 7.4 No management areas were created for this GSP.
Note: Authority cited: Section 10733.2, Water Code.
Reference: Sections 10733.2 and 10733.4, Water Code.
SubArticle 3. Sustainable Management Criteria
§ 354.22. Introduction to Sustainable Management Criteria
This Subarticle describes criteria by which an Agency defines conditions in its Plan that
constitute sustainable groundwater management for the basin, including the process by
which the Agency shall characterize undesirable results, and establish minimum
thresholds and measurable objectives for each applicable sustainability indicator.
Note: Authority cited: Section 10733.2, Water Code.
Reference: Section 10733.2, Water Code.
§ 354.24. Sustainability Goal

"X" indicates that the element has been addressed.
The page number will be filled in once the entire GSP is compiled. Page 1of 5

Shaded areas are elements of the regulations
that don't have to be a@ressed in the GSP



Article 5.

Plan Contents for Big Valley Groundwater Basin

GSP Document References

Page
Numbers of
Plan

Or Section
Numbers

Or Figure
Numbers

Or Table
Numbers

Notes

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

7.2

Note: Authority cited: Section 10733.2, Water Code.

Reference: Sections 10721, 10727, 10727.2, 10733.2, and 10733.8, Water Code.

§ 354.26.

Undesirable Results

(a)

Each Agency shall describe in its Plan the processes and criteria relied upon to define
undesirable results applicable to the basin. Undesirable results occur when significant
and unreasonable effects for any of the sustainability indicators are caused by
groundwater conditions occurring throughout the basin.

7.3

(b)

The description of undesirable results shall include the following:

(1)

The cause of groundwater conditions occurring throughout the basin that would lead to
or has led to undesirable results based on information described in the basin setting, and
other data or models as appropriate.

7.3

(2)

The criteria used to define when and where the effects of the groundwater conditions
cause undesirable results for each applicable sustainability indicator. The criteria shall be
based on a quantitative description of the combination of minimum threshold
exceedances that cause significant and unreasonable effects in the basin.

7.3

(3)

Potential effects on the beneficial uses and users of groundwater, on land uses and
property interests, and other potential effects that may occur or are occurring from
undesirable results.

7.3

(c)

The Agency may need to evaluate multiple minimum thresholds to determine whether an
undesirable result is occurring in the basin. The determination that undesirable results
are occurring may depend upon measurements from multiple monitoring sites, rather
than a single monitoring site.

7.3

(d)

An Agency that is able to demonstrate that undesirable results related to one or more
sustainability indicators are not present and are not likely to occur in a basin shall not be
required to establish criteria for undesirable results related to those sustainability
indicators.

7.3

Note: Authority cited: Section 10733.2, Water Code.

Reference: Sections 10721, 10723.2, 10727.2, 10733.2, and 10733.8, Water Code.

§ 354.28.

Minimum Thresholds

"X" indicates that the element has been addressed.

The page number will be filled in once the entire GSP is compiled. Page 2 of 5

Shaded areas are elements of the regulations
that don't have to be']a@ressed in the GSP



Article 5. Plan Contents for Big Valley Groundwater Basin GSP Document References
Page
Numbers of
Plan

Or Section | Or Figure | Or Table

Notes
Numbers | Numbers [ Numbers

Each Agency in its Plan shall establish minimum thresholds that quantify groundwater
conditions for each applicable sustainability indicator at each monitoring site or

(a) representative monitoring site established pursuant to Section 354.36. The numeric
value used to define minimum thresholds shall represent a point in the basin that, if
exceeded, may cause undesirable results as described in Section 354.26.

(b) The description of minimum thresholds shall include the following:

The information and criteria relied upon to establish and justify the minimum thresholds
for each sustainability indicator. The justification for the minimum threshold shall be
supported by information provided in the basin setting, and other data or models as
appropriate, and qualified by uncertainty in the understanding of the basin setting.

(1)

The relationship between the minimum thresholds for each sustainability indicator,
(2) including an explanation of how the Agency has determined that basin conditions at each

minimum threshold will avoid undesirable results for each of the sustainability indicators. X 73

How minimum thresholds have been selected to avoid causing undesirable results in
adjacent basins or affecting the ability of adjacent basins to achieve sustainability goals.

(3)

How minimum thresholds may affect the interests of beneficial uses and users of
groundwater or land uses and property interests. X 7.3
How state, federal, or local standards relate to the relevant sustainability indicator. If the
(5) minimum threshold differs from other regulatory standards, the Agency shall explain the
nature of and basis for the difference. X 7.3
(6) How each minimum threshold will be quantitatively measured, consistent with the

monitoring network requirements described in Subarticle 4. X 7.3
(c) Minimum thresholds for each sustainability indicator shall be defined as follows:

(4)

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

(1)

The rate of groundwater elevation decline based on historical trends, water year type,
and projected water use in the basin. X 7.3.1,5.11 Also Appendix 5A
Potential effects on other sustainability indicators. X 7.3.1
Reduction of Groundwater Storage. The minimum threshold for reduction of
groundwater storage shall be a total volume of groundwater that can be withdrawn from
the basin without causing conditions that may lead to undesirable results. Minimum
thresholds for reduction of groundwater storage shall be supported by the sustainable
yield of the basin, calculated based on historical trends, water year type, and projected
water use in the basin. X 7.3.2

(B

-

(2)

"X" indicates that the element has been addressed. Shaded areas are elements of the regulations
The page number will be filled in once the entire GSP is compiled. Page 3 of 5 that don't have to be']aaljressed in the GSP



Article 5.

Plan Contents for Big Valley Groundwater Basin

GSP Document References

Page
Numbers of
Plan

Or Section
Numbers

Or Figure
Numbers

Or Table
Numbers

Notes

(3)

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

(A)

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

N/A

733

Seawater Intrusion is not applicable to the Basin
and this section states that it does not and will
not occur in the future.

(B)

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

N/A

733

Seawater Intrusion is not applicable to the Basin
and this section states that it does not and will
not occur in the future.

(4)

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

N/A

734

No MT or MO established

(5)

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

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

N/A

7.3.5

No MT or MO established

(8)

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

N/A

7.3.5

No MT or MO established

(6)

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

The location, quantity, and timing of depletions of interconnected surface water.

N/A

7.3.6

Not enough information available

(8)

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

N/A

7.3.6

Not enough information available

"X" indicates that the element has been addressed.

The page number will be filled in once the entire GSP is compiled.

Page 4 of 5

Shaded areas are elements of the regulations
that don't have to be']a@ressed in the GSP



Article 5. Plan Contents for Big Valley Groundwater Basin GSP Document References
Nun:Zi(:s of Or Section | Or Figure | Or Table Notes
Numbers | Numbers | Numbers
Plan
An Agency may establish a representative minimum threshold for groundwater elevation
(d) to serve as the value for multiple sustainability indicators, where the Agency can
demonstrate that the representative value is a reasonable proxy for multiple individual
minimum thresholds as supported by adequate evidence. N/A 7.3.6 No MT or MO established
An Agency that has demonstrated that undesirable results related to one or more
() sustainability indicators are not present and are not likely to occur in a basin, as described Seawater Intrusion is not applicable to the Basin
in Section 354.26, shall not be required to establish minimum thresholds related to those and this section states that it does not and will
sustainability indicators. X 7.3 not occur in the future.
Note: Authority cited: Section 10733.2, Water Code.
Reference: Sections 10723.2, 10727.2, 10733, 10733.2, and 10733.8, Water Code.
§ 354.30. Measurable Objectives
Each Agency shall establish measurable objectives, including interim milestones in
(a) increments of five years, to achieve the sustainability goal for the basin within 20 years of
Plan implementation and to continue to sustainably manage the groundwater basin over
the planning and implementation horizon. X 7.3
Measurable objectives shall be established for each sustainability indicator, based on
(b) quantitative values using the same metrics and monitoring sites as are used to define the
minimum thresholds. X 7.3
Measurable objectives shall provide a reasonable margin of operational flexibility under
(© adverse conditions which shall take into consideration components such as historical
water budgets, seasonal and long-term trends, and periods of drought, and be
commensurate with levels of uncertainty. X 7.3
An Agency may establish a representative measurable objective for groundwater
(d) elevation to serve as the value for multiple sustainability indicators where the Agency can
demonstrate that the representative value is a reasonable proxy for multiple individual
measurable objectives as supported by adequate evidence. X 7.3
Each Plan shall describe a reasonable path to achieve the sustainability goal for the basin
within 20 years of Plan implementation, including a description of interim milestones for
() each relevant sustainability indicator, using the same metric as the measurable objective,
in increments of five years. The description shall explain how the Plan is likely to
maintain sustainable groundwater management over the planning and implementation
horizon. X 7.3
Each Plan may include measurable objectives and interim milestones for additional Plan
(f) elements described in Water Code Section 10727.4 where the Agency determines such
measures are appropriate for sustainable groundwater management in the basin. X 73
An Agency may establish measurable objectives that exceed the reasonable margin of
operational flexibility for the purpose of improving overall conditions in the basin, but
(e) failure to achieve those objectives shall not be grounds for a finding of inadequacy of the
Plan. X 7.3

Note: Authority cited: Section 10733.2, Water Code.

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

"X" indicates that the element has been addressed.

The page number will be filled in once the entire GSP is compiled. Page 5 of 5

Shaded areas are elements of the regulations
that don't have to be']a@ressed in the GSP



15
16

17

18
19
20
21
22

23
24

25

26

27
28
29
30
31
32
33
34
35
36

Big Valley GSP Chapter 7 Public Draft
Big Valley Groundwater Basin
April 22, 2021

Table of Contents

7. Sustainable Management Criteria (§ 354.22-30) 71
7.1  Process for Establishing SMCs 7-3
7.2  Sustainability Goal 7-3
7.3  Undesirable Results 7-7
7.3.1 Lowering of groundwater levels 7-7
7.3.2 Groundwater storage 7-13
7.3.3 Seawater intrusion 7-15
7.3.4 Water quality 7-15
7.3.5 Land subsidence 7-18
7.3.6 Depletion of interconnected surface water 7-18
7.4 Management Areas 7-20
7.5 References 7-20
Tables
None
Figures
Figure 7-1 Illustration of the relationship among the sustainability indicators .............. 7-2
Figure 7-2 Illustration of the relationship among the MTs, MOs, and IMs for a
hypothetical Dasin...........ccccviiiiiiiiiiiiiic s 7-2

Figure 7-3 Domestic Well Density and Representative Groundwater Level Wells......... 7-9

Appendices

Appendix 7A Pumping Cost Calculations

Abbreviations and Acronyms

Basin Big Valley Groundwater Basin
BVGB Big Valley Groundwater Basin
BVAC Big Valley Groundwater Basin Advisory Committee
DWR Department of Water Resources
GSA Groundwater Sustainability Agency
GSP Groundwater Sustainability Plan
IM Interim Milestone
MO Measurable Objective
MT Minimum Threshold
GEI Consultants, Inc. REVISED DRAFT i



37
38
39
40
41
42
43
44

Big Valley GSP Chapter 7 Public Draft

Big Valley Groundwater Basin
April 22, 2021

NCWA
NECWA
Regs

SGMA

SMC
USFS

Northern California Water Association

Northeastern California Water Association

DWR’s GSP Emergency Regulations, California Code of Regulations
Title 23, Section 350 et seq.

Sustainable Groundwater Management Act of 2014, California Code
of Regulations, Title 23, Section 350 et seq.

Sustainable Management Criteria

United States Forest Service

GEI Consultants, Inc.

REVISED DRAFT ii

15



45

46
47
48
49

50
51
52
53

54
55

56
57
58
59
60
61

62
63
64
65
66
67

68
69
70

71
72
73

74
75
76
77
78

Big Valley GSP Chapter 7 Public Draft
Big Valley Groundwater Basin
April 22, 2021

7. Sustainable Management Criteria (§ 354.22-30)

This chapter describes criteria and conditions that constitute sustainable groundwater
management for the Big Valley Groundwater Basin (BVGB or Basin), also known as sustainable
management criteria (or SMCs). Below are descriptions of key terms used in the Groundwater
Sustainability Plan (GSP) Regulations (Regs) and described in this chapter.

e Sustainability goal: This is a qualitative, narrative description of the GSP’s objective
and desired conditions for the BVGB and how these conditions will be achieved. The
Regs require that the goal should “culminate in the absence of undesirable results within
20 years”. (§ 354.22)

e Undesirable result: This is a description of the condition(s) that constitute “significant
and unreasonable” effects (results) for each of the six sustainability indicators:

Chronic lowering of groundwater /evels
Reduction in groundwater storage

Seawater intrusion — Not applicable to BVGB
Degraded water quality

Land subsidence

Depletion of interconnected surface water

O O O O O O

e Minimum threshold (MT): Numeric values that define when conditions have become
undesirable (“significant and unreasonable’). Minimum thresholds are established for
representative monitoring sites. Undesirable results are defined by minimum threshold
exceedances and are considered by the Department of Water Resources (DWR) tewhen
determining if the Basin is sustainable (i.e., in compliance with the Sustainable
Groundwater Management Act (SGMA)).

e Measurable objective (MO): Numeric values that reflect the desired groundwater
conditions at a particular monitoring site. MOs are set for the same monitoring sites as
the MTs.

e Interim milestones (IMs): Numeric values for every 5 years between the GSP adoption
and sustainability (20 years) that indicate how the basin will reach the MO- (if levels are
below the MO). IMs are optional criteria and not subject to enforcement.

Figure 7-1 shows the relationship of the sustainability goal, undesirable results, and minimum
thresholds. Figure 7-2 shows the relationship of the MT, MO, and IMs. In addition to these
regulatory requirements, some Groundwater Sustainability Agencies (GSAs) in other basins have
developed “action levels”, betweenapplicable when levels are above the MT andbut below the
MO, for each well to indicate where and when to focus projects and management actions.
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Sustainability Goal

What does the GSP seek to achieve
and/or protect?

Undesirable Results

What is “significant and unreasonable”
for each Sustainability Indicator based
on the sustainability goal?

Minimum Thresholds
Measurable Objectives
Interim Milestones

What are the measured values that will
determine if the basin is sustainable?

79

Sustainability Goal

chronic reduction subsidence
lowering of in
groundwater groundwater

levels storage

degraded
water
quality

Constituent 1
Well 1
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Well 3 ...
or
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Well 1
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Well 3 ...
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basin-wide
calculation
based on
measured
values

80 Figure 7-1 lllustration of the relationship among the sustainability indicators
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7.1 Process for Establishing SMCs

These SMCs were developed by the GSAs through consultation with the Big Valley Advisory
Committee (BVAC). The sustainability goal was developed by an ad hoc committee and
presented to the larger BVAC, GSA staff, and the public for review and comment. The BVAC
also formed ad hoc committees for each sustainability indicator and evaluated the data and
information presented in Chapter 5 (groundwater conditions) and Chapter 6 (water budget). In
consultation with GSA staff, each committee determined whether significant and unreasonable
effects for each sustainability indicator have occurred historically and the likelihood of
significant and unreasonable effects occurring in the future. The sections below reflect the
guidance given to the GSAs by the ad hoc committees.

7.2 Sustainability Goal

Description

GEI Consultants, Inc. REVISED DRAFT 7-3
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The Big Valley Groundwater basin is in the remote mountain areca of Modoc and Lassen
counties. The two counties are in the extreme Northeastern portion of California, being bounded
on the East by Nevada and on the North by Oregon. The Big Valley principal stream is the Pit
River, a tributary of the Sacramento River. The upper reaches of the Pit River above Fall River
Mills are a snow-fed high desert stream with a much more seasonal hydrograph. (Neasham 1985)
The Pit River drains a sparsely populated volcanic highlands area in Modoc County's Warner
Mountains, passing through the south end of the Cascade Range in a deep canyon northeast

of Redding. The river is so named because of the pits, along with other bands of what is now the
Pit River Tribe, the Achumawi dug to trap game that came to water at the river. The Basin is also
fed by Ash Creek and many seasonal streams, and springs.

The Big Valley basin has a population of 1,046 residents and a projected slow growth of 1,086
by 2030, according to the Department of Water Resources Sustainable Groundwater
Management Act basin prioritization dashboard. The largest town (unincorporated community)
within the basin is Adin, California which had a population of two hundred and seventy-two
(272) residents according to the 2010 Census. (USCB 2021). Adin had a 2.43% decline in
population from 2017 to 2018 and is located in Modoc County. Both Modoc and Lassen County
are counties in California seeing a decline in population. (USCB 2021)

The BVGB differs from many of California’s groundwater basins because the climate, sees
extreme cold. On average, there are fewer warm temperature days, making the growing season
considerably shorter than in the central valley. The Basin ranges in elevation of 4200 feet and
4100 feet and can have deep freezes any time between September and May. According to the
Farmer’s Almanac, the average growing season for the Big Valley basin is about one hundred
(101) days. The typical crops for the Big Valley basin are low land use intensity and low value
crops such as native pasture, grass hay, alfalfa hay, wild rice, and rangeland. The largest
commodity surrounding the basin, managed primarily by the federal government, is the timber
stands of conifer forests and juniper that make up the majority of the watershed feeding the Pit
River and other tributaries entering the Basin. Timber management is subject to federal and state
regulations and can change drastically over time, due to the inconsistent practices of land
management in these areas this is a concern for the Big Valley groundwater basin.

Historically, the primary economic stimulus for the basin was a robust timber industry. Due to
increased environmental regulations, the timber industry has been diminished over time which
has caused a great economic hardship to the Big Valley communities. Stakeholders believe that
SGMA will cause a similar decline to Agriculture. The loss of jobs and the reduction of timber
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yield tax, which had historically provided financial support to the small rural schools and roads,
is evident in the many vacant building which once had thriving businesses. In addition to the loss
of jobs, the reduced student enrollment in local schools has caused an economic hardship to the
school district and is struggling to remain viable. The change in land management, has
transformed a once thriving community to a “disadvantaged” and “severely disadvantaged”
community as defined by the Department of Water Resources (DWR). The addition of the
Sustainable Groundwater Management Act (SGMA) will increase the severity of the
disadvantaged and severely disadvantaged communities in the Basin due to increased regulatory
costs and is likely to intensify rural decline. With the increased cost for monitoring, annual
reports, and GSP updates, land values will likely decline and lower the property tax base.

In addition to timber, agriculture has been a consistent economic industry in the Big Valley
basin. Many of the families who ranch and farm the land today, have sustained multi-
generational operations cultivating the land for over a century. The ranchers and farmers have
developed strategies to enhance the land with not only farming and ranching in mind, but also
partnerships with agencies such as the Natural Resources Conservation Service (NRCS) and the
U.S. Fish and Wildlife Partners for Fish and Wildlife Program to maintain and improve the
condition of privately-owned land for the enhancement of plant and animal populations while
addressing invasive plant and pest concerns. The Ash Creek Wildlife Refuge is an example of a
local rancher who provided land for conservation efforts with an understanding that managed
lands promote wildlife enhancement for the enjoyment of all. The Department of Fish and
Wildlife has largely left the property unmanaged. However, farmers and ranchers are continuing
to implement innovative science-based practices to improve the overall condition of the Basin.

Modoc and Lassen County Coordination

The Lassen and Modoc Groundwater Sustainability Agencies (GSA’s) developed a
Memorandum of Understanding (MOU) which detailed the coordination between the two
GSA’s. The MOU stated a Big Valley Advisory Committee (BVAC) was to be established to
provide local input and direction on the development of a Groundwater Sustainability Plan
(GSP). The Lassen and Modoc County GSA’s solicited for applicants from their county to serve
on the committee. The application process was open to all residents of the Big Valley basin and
after an extensive public outreach process for applicants, the GSA’s appointed two (2) local
members and one (1) GSA member for each county. The Big Valley Advisory Committee has
dedicated countless hours to reviewing the data and content of the Groundwater Sustainability
Plan.

After careful consideration of all the available data and community input from interested parties,
the GSA’s have developed the following sustainability goal:
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The sustainability goal for the Big Valley Groundwater Basin is to maintain a locally
governed, economically feasible, sustainable groundwater basin and surrounding
watershed for existing and future legal beneficial uses with a concentration on
agriculture. Sustainable management will be just-and-equitable-to-all-water-wusers-and
witl-be-conducted in context towith the unique culture of the BV GBbasin, character of
the community, quality of life of the Big Valley residents, and the vested right of
agricultural pursuits through the continued use of groundwater and surface water-te

The BVGB sustainability goal will be culminated through a better understanding of the surface
water and groundwater conditions over time. Several areas of identified data gaps have been
established and while an estimated future water budget has been completed, its accuracy is
uncertain since many assumptions had to be made due to the lack of available data. The
monitoring network established under this plan including new and existing monitoring wells,
inflow/outflow measurement of surface water, groundwater quality, land subsidence,
understanding upland recharge, and an improved estimate of crop water use will collectively
provide the GSA's a better understanding of the basin water budget and timely information
regarding any changes or trends that may affect future beneficial uses of groundwater.

The implementation of projects such as winter recharge studies currently in progress will
establish the feasibility of immediate actions the GSA’s can take to improve basin conditions. A
detailed off-season water budget has not been conducted on the Upper Pit River watershed and
this has been identified as a data gap within the basin. The GSAs are working to locate funds to
support an off-season and storage capacity water accounting to be conducted which will provide
the amount of available surface water for potential winter recharge in the Basin. Additional
research will be conducted on the available use of non-active surface water rights for storage. An
additional stream gage is being installed at the top of the groundwater basin and will provide a
more accurate reading of the amount of surface water entering the Big Valley basin from the Pit
River. In addition, a surface water assessment is being conducted to understand if there are
additional gaging locations which will benefit data collection and improve the accuracy of the

water budget.

The understanding that has been gained by the GSA’s is that with proper management and
coordination with and support from federal landowner partners, the Big Valley basin will remain
sustainable for the benefit of all interested parties.
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7.3 Undesirable Results

Undesirable results must be described for each sustainability indicator. To comply with §354.26
of the Regs, the narrative for each applicable indicator includes:

e Description of the “significant and unreasonable” conditions that are undesirable.

e Potential causes of the undesirable results.

e Criteria used to define when and where the effects are undesirable.

e Potential effects on the beneficial uses and users of groundwater, on land uses and
property interests.

7.3.1 ChronieclLowering of groundwater levels

For this section, it is necessary to understand that it is natural (and expected) that groundwater
levels will rise and fall during a particular year and over the course of many years. These cycles
are naturally occurring. The BVGB, like all of California, is affected by drought periods. Of
course, the GSAs do not have control over drought, but the GSAs can, and are, enacting various
projects to improve management during the drought periods experienced in the Basin (see
Chapter 9, Projects and Management Actions). Monitoring groundwater levels also helps the
GSAs and DWR understand and recognize declining groundwater levels that may not be directly
attributed to drought.

This section summarizes possible impacts from the lowering of groundwater levels, introduces
the groundwater levels sustainability indicator adopted through this GSP and summarizes some
of the public interaction and dialogue that went into development of said sustainability indicator.
Chapter 11 (Notice and Communications) documents the GSP development process more
thoroughly. Also pertinent to this section is Chapter 5 (Groundwater Conditions), which details
the historic water level trends and conditions.

Over the 2000 to 2018 timeframe, a drought period with belewsignificantly lower than average
precipitation, there-were-21 wells were monitored and water levels in 12 wells rose slightly-or
remained stable (positive trend or negative trend of 1 ft/yr or less)Duringthatperiod;) and 9
wells had declining water levels (downward / negative trend exceeding 1 ft/yr up to maximum of
3.1 ft/yr). Through public outreach-and, coordination with the Big Valley Groundwater Basin
Advisory Committee (BVAC;the-GSAshave), and development of this GSP, it has been
determined that historic water levels have not lowered to a level that weuld-beis considered
significant and unreasonable by the GSAs. In summary, there has not been widespread reports of
wells becoming inoperable and agricultural producers have continued their longstanding
practices. Again, this current and historic understanding of the Basin is discussed in other
sections of this GSP.

As such, the measurable objective established in this section is set at the 2015 groundwater level
for each well in the monitoring network (see chapter 8) because 2015 is the first year that SGMA
became applicable. Moreover, 2015 is generally the lowest water level throughout the historic

period of record, and, therefore, SGMA does not allow a higher (although potentially justifiable)
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measurable objective. As such, it has been determined that the 2015 groundwater levels provide
the most appropriate measurable objective because of the limited negative results experienced in
the basin at this level. As detailed in chapter 5. there is insufficient justification for the
establishment of a measurable objective at a higher groundwater level.

Through a coordinated online and in-person public outreach process performed with the BVAC,
interested parties have determined that 140 feet below the Fall 2015 baseline level(s) is a
conservative estimate of when pumping costs would exceed the value of the water for
agricultural pursuits. It is recognized that there are currently data gaps that may necessitate
adjustment of the minimum threshold at the five-year mandated update. A discussion regarding
current data gaps can be found in Chapters 4 and 8 of this GSP. The 140-foot minimum threshold
has been recommended by the BVAC through public participation because it has been
determined that lowering of levels in excess of 140 feet below 2015 would negatively and
severely affect agricultural production. Pumping costs at that depth would likely result in a
significant percentage of the agricultural production in the Basin becoming unprofitable. Thus,
lowering of levels in excess of 140 feet below the 2015 level has been determined to be
“significant and unreasonable.”

The other sections of this chapter will discuss impacts to other sustainability indicators that may
result if groundwater levels go more than 140 feet below the 2015 level. However, this section
will briefly discuss possible impacts to domestic water users if levels fell by that amount. It is
recognized that domestic wells are typically not as deep as agriculture or production wells.
Despite this understanding, the minimum threshold was nonetheless set at 140 feet because, if
the minimum were set at a higher level, it is likely that agricultural production in the Basin
would be severely impacted. Agricultural producers need the operational flexibility to operate in
long drought periods experienced in California. Without agriculture, the community will be
greatly diminished.

To identify potential effects to residential wells as early as possible that may result from
groundwater levels falling below the measurable objective, many of the wells included in the
monitoring network are located in close proximity to residential uses (as illustrated on Figure 7-
3. which shows monitoring well location and density of domestic wells). As Figure 7-3 shows,
most of the residential wells located in the basin are in concentrated areas near communities.
Because residential wells are concentrated, any cone of depression resulting from agricultural
wells is less likely to impact residential wells (as most domestic wells are over ¥4 mile away from
agricultural wells). Further, not all the effect that may occur (if any) to residential users due to
levels dropping below the MO will be a result of agricultural pumping. A portion of any
reduction that may occur would be from the residential wells themselves.

As stated in the Sustainability Goal, effects to illegal activities (such as the illegal cultivation of
marijuana) are not considered.
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Description

Agricultural production is the economic base of the community (see Chapter 1). If agricultural
production were impacted to the degree expected if a higher minimum threshold were set, many
of the residential wells would go into disuse because there would not be a need for those
residences. The supporting agricultural economic base would not be present and a large part of
the population would have to migrate out of the Basin. This disuse of said domestic wells would
not be because the wells became inoperable. However, the beneficial use of the groundwater by
many domestic users would still be impacted if the minimum threshold were set at a level that
precluded successful agricultural production. A limited discussion regarding this dependency of
the local economy on agriculture is found in Chapter 1 of this GSP (Introduction to Big Valley
GSP).

Other plans, policies, and ordinances, not in the purview of this GSP, attempt, where feasible. to
diversify the economic base of the community (e.g. County general plans). Again, the need and
justification for such diversification is not the subject of this GSP. For this GSP, this

interdependence is simply acknowledged. Accordingly, for this GSP, it has been determined that
it is more effective to mitigate impacts (where feasible) to domestic users for the establishment
of a 140-foot minimum threshold, than it is to attempt to mitigate the impacts to agricultural
producers (and by default other beneficial users) if they are deprived of the operational flexibility
required to operate.

The sustainability goal recognizes the above-described importance of agriculture and the
economic, cultural, and environmental benefits derived from agriculture in Big Valley. The
needgoal recognizes the importance to sustain agriculture for its own benefit, but also the
importance of agriculture to support other users (e.g. domestic, municipal, etc.). It cannot be
overstated that residential use of groundwater in the BVGB would be greatly diminished without
the economic base provided to the community through agriculture. For agricultural pursuits to be
viable, growers need a large margin of operational flexibility (see Figure 7-2) so that crops can

be 1rr1gated even durmg dry years Hewever—leve}&ﬂ%eereﬁeauyeetﬂd—ﬁa%weneaghﬁat—the

s+gn+ﬁe&mAccord1ngly, and consistent Wlth the goal 140 feet below the 2015 groundwater level
was established as the minimum threshold. Significant and unreasonable lowering of
groundwater levels is defined as the level where the energy cost to lift groundwater exceeds the
economic value of the water for agriculture.

The increase in horsepower required to pump from a well 140’ deeper than the current baseline
would result in an increased cost of $15 per acre foot of water using Surprise Valley Electric
(SVE) rates and $30 per acre foot using Pacific Gas and Electric (PG&E) rates (Duane Connor
personal communication). Calculated on a per ton basis, the increased cost of 140 well level
decline translates to about $6.50 per ton using SVE power and $13 per ton with PG&E. (see

Appendix 7A).
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Total operating costs for a typical grass hay farm in the intermountain area are estimated to be
$119 per ton. Total cash costs, not counting land and depreciation are estimated at $138 per ton
of hay produced (Orloff et al 2016). Considering hay prices have been in the $200 per ton range
(USDA, Agricultural Marketing Service), the potential increase in required pumping power
reduces return over cost by 10 to 20%.

To produce grain hay, pumping costs are less because less water is required. But, because the
relative value of grain hay, approximately $120 per ton, is also much less, the overall impact to
economic returns is equal if not greater.

Thus, the agricultural production economic threshold for well levels is determined to be 140 feet
below the 2015 baseline.

Causes

Whenlong term sustainability of groundwater is achieved when pumping and recharge are
measured and balanced over multiple wet and dry cycles. When the groundwater pumping
exceeds recharge, groundwater levels may decline. Similarly, when recharge exceeds pumping,
groundwater levels may rise. Lower than average precipitation and snowpack over the last 20
years has resulted in declining-ef groundwater levels in some parts of the Basin. A similar period
of declining water levels occurred in the late 1980°s through the middle of the 1990’s. In the late
1990’s, several years in a row of above average precipitation caused groundwater levels to fully
recover. Future wet periods-weuld, enhanced recharge, increased storage, and addressing data
gaps will likely cause groundwater levels to experience a similar recovery and maintain balance
within the basin.

Criteria
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The undesirable result criterion for the eroundwater level sustainability indicator occurs when
the groundwater level in one-third (1/3) of the representative monitoring wells drop below their
minimum threshold (140 feet below the baseline) for five (5) consecutive years.

In addition to the above definition of undesirable result it is recognized that, although
groundwater levels naturally fluctuate, some actions may be justified even before levels fall
below the minimum threshold at a particular representative well. Thus, the GSAs are defining an
“action level” to identify areas within the Basin where management actions and projects are
needed (see chapter 9, Projects and Management Actions). The definition of the term “Action
Level” is also at the discretion of the GSAs. “Action Levels” and the associated protocol are
defined as follows:

“Action Level”: When monitoring within the established monitoring network identifies the
following eround water level trends, targeted projects or management actions may be considered,
at the discretion of the GSAs when anvy of the following occur:

e One-third (1/3) of the representative monitoring wells in the Basin decline below

the measurable objective (e.g. the fall 2015 baseline levels) for 5 consecutive

years.
o Water level-declineslevels at a representative well ina-yeararegreater

thandecline 3 times the average historic decline that well experienced between
2000 and 2018 as shown in Appendix 7B5A.
o Water level-declineslevels at a representative well decline more than 5 feet in one

year-atarepresentative-welk,
Effects

As discussed above, if groundwater levels were to reach-Undesirable Resultslevelsfall below the
minimum threshold, pumping costs would render agricultural pursuits in the affected areas
unviable. Without agriculture, the unique culture, character of the community, and quality of life
for Big Valley residents would be drastically changed. Reductions in agriculture would also
affect wildlife who use irrigated lands as habitat, breeding grounds, and feeding grounds.

Low water levels could cause wells to go dry, requiring deepening, redrilling, or developing a
new water source. This effect would be offset by a shallow well mitigation program, which
would apply to wells that have gone dry because water levels have fallen below the Eal- 2015
baseline-measurable objective. Substandard (e.g., hand-dug wells) would not qualify for
mitigation. Mitigation would rely on a “good neighbor” practice already demonstrated in the
Basin-_and any state or federal funding that may be secured. For example, the USDA Rural
Development has offered low interest loans to drill new or replace existing wells. Additionally,
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prior to the first five-year update, a program will be developed (See Chapter 9) to cover a portion
of the cost if new residential wells must be drilled because groundwater levels drop below the
measurable objective. Any such program would apply to legally established wells and would be
dependent on state and federal funding. Criteria will likely include well depth, screen interval,
age of the well, distribution of declining any wells (e.g. is it isolated) and other factors.

7.3.2 Groundwater storage

The discussion and analysis regarding groundwater levels is directly related to groundwater
storage. The groundwater levels for the fall 2015 measurement for each of the wells in the
monitoring network (see chapter 8, Monitoring Network) is established as the measurable
objective for groundwater storage (identical to the groundwater levels measurable objective).
The measurable objective is established at this level for storage for the same reasons discussed in
the groundwater levels section. In summary, through public outreach, coordination with the
BVAC, and analysis of available data, the GSAs have determined that groundwater storage has
not reached significant and unreasonable levels historically. Like the groundwater levels
minimum threshold, the minimum threshold for groundwater storage is established at 140 feet
below the above measurable objective. The minimum threshold is set at this level for the same
reasons discussed in the groundwater levels section.

Chapter 5 contains estimates of groundwater storage from 1983 to 2018 using groundwater
contours from each year- and an assumption that the definable bottom of the groundwater basin
is 1200 feet below ground surface. During this period, storage has fluctuated between a high of
about 5,390,000 acre-feet in fall 1983 (and 1999) to a low of 5,214,000 acre-feet in Fall 2015.

a avhia a a aV¥atda a D, a =a ned
i O v > ) O

oroundwater-storase-has-notreached-stenificant-and-unreasonablelevels-historicall=While

groundwater conditions are shown to have lowered based on the 20-year period being used, a
local expert reviewed the hydrographs of wells throughout the Big Valley basin and found that
over a thirty-seven-year period, the level of groundwater decline was less than 16.5 feet for fall
measurements and 19.77 feet for spring measurements (Duane Conner personal communication,
April 7, 2021). This further illustrates the possibility of data gaps. The data gaps discussed in the
groundwater levels section also apply to groundwater storage. The GSAs will work to correct
these data gaps where possible (dependent primarily on the availability of state and local
funding).

Description

Like groundwater levels, significant and unreasonable reduction in groundwater storage is
defined as whena level that results in the energy cost to lift the groundwater exeeedsexceeding
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the economic value of the water for agriculture- or a significant number of domestic wells are
affected.

Justification of Groundwater Elevations as a Proxy

UseAgain, the use of groundwater elevations as a prexysubstitute metric for groundwater storage
is appropriate because change in storage is directly correlated to changes in groundwater
elevation. By HYg- i b

Causes

See causes of groundwater fevels undesirable results above.

Long-term sustainability of groundwater is achieved when pumping and recharge are measured
and balanced over multiple wet and dry cycles. When the groundwater pumping exceeds
recharge, groundwater levels may decline. Similarly, when recharge exceeds pumping,
groundwater levels may rise. Lower than average precipitation and snowpack over the last 20
years has resulted in declining groundwater levels in some parts of the Basin. A similar period of
declining water levels occurred in the late 1980’°s through the middle of the 1990’s. In the late
1990’s, several years in a row of above average precipitation caused groundwater levels to fully
recover. Future wet periods, enhanced recharge, increased storage, and addressing data gaps will

likely cause groundwater storage to experience a similar recovery and maintain balance within
the basin.

Criteria

As said, the measurable objective and the minimum threshold for groundwater levels and

groundwater storage is the same. The monitoring network described in chapter 8 is also the same
for both groundwater levels and storage. As such, the GSAs will use the voluntary and
discretionary “Action Level” protocol described in the groundwater level section as a technique
to improve management of groundwater when groundwater storage is below the measurable
objective but above the minimum threshold.

Effects

H groundwater storage wercPlease refer to reach Undesirable Results, pumping costs would
make-agrienltural pursuitsthe “Effects” discussion in the Basinunviable:

program-deseribed-n-thelowering-of groundwater levels section abeve-
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belewof this chapter, as the content in both sections is the same.

7-347.3.3 Seawater intrusion

§354.26(d) of the GSP Regs states that “An agency that is able to demonstrate that Undesirable
Results related to one or more sustainability indicators are not present and are not likely to occur
in a basin shall not be required to establish criteria for undesirable results related to those
sustainability indicators.”

The BVGB is not located near an ocean and ground surface elevations are over 4000 feet above
mean sea level. Seawater intrusion is not present and is not likely to occur. Therefore, SMCs are
not required for seawater intrusion as per §354.26(d) cited above.

1-3.27.3.4 Degraded-Water quality

The Big Valley groundwater basin is in one of the most remote and untouched areas of
California. The sparsely populated valley has a rich biodiversity of wildlife and native species
found on the privately-owned agriculture property throughout the basin. The Basin is
predominantly used for low intensity and low value agriculture crops such as pasture, grass and
alfalfa hay, and native rangelands. The selection of agricultural crops is due to the shorter
growing season and colder temperatures which prevent the expansion of crop diversity within the
basin. While this climate is considered a challenge to farmers and ranchers, it benefits the
existence of excellent water quality within the Big Valley groundwater basin.

As described in Chapter 5-details, the groundwater quality conditions in the Basin which-overall
are over all excellent (DWR 1963, USBR 1979). AlthoughseveralAfter a review of the best
available data on water quality in the Basin, it was discovered that all of the constituents detailed
n-Seetion-S5-4-arewhich were elevated above d%ﬂalemg—wa%er—su&&bﬁﬁysultable thresholds—aH are
naturally occurring-as :
af%set—fer—aes%heﬁes—s&ekk&s—mst%ee}er—aﬂd—eder—Nei%eﬁth% There has been no increase in
the level of concentrations have-shown-aninerease-over time, and semeseveral constituents have
indications of improvement in recent decades compared to concentrations in the 1950’s and
1960’s (e.g. Arsenic and Manganese i#-Figures 5-8 and 5-10).

While the water quality is considered excellent in the Basin, water quality is an important issue
to both agricultural and domestic users within the basin and they are working in coordination to
retain the existence of excellent water quality. In 2018, the Upper Pit River Watershed Integrated
Regional Water Management Plan 2017 Update was completed. This document conducted a
thorough analysis of the entire Pit River Watershed and found no water quality issues within the
Big Valley groundwater basin.
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Agricultural users have partnered with agencies such as the Natural Resource Conservation
Services (NRCS) to implement on site programs which are designed to improve water quality as
detailed in Chapter 9 — Projects and Management Actions.

Domestic water users are also assisting in improving water quality within the basin through the
community action. Through the civic process, Big Valley residents were engaged in the
development of the Modoc county ordinance to deter outdoor marijuana grows and the
unpermitted use of pesticides and rodenticides which may make their way into the groundwater
and surface water. The domestic water users are also actively seeking to assist in code
enforcement and reduce in amount of harmful debris within the Big Valley communities that
may cause water quality issues. Public outreach through the offices of Public Health,
Environmental Health, and the Regional Recycling Group Recycle (RRG) Used Oil and Filter
Campaign to assist in maintaining excellent water quality. These outreach efforts are further
discussed in Chapter 9 — Projects and Management Actions.

The Sustainable Groundwater Management Act was not intended to regulate groundwater quality
but to work in coordination with the many other programs and agencies who are tasked to
maintain excellent water quality in the Basin. Below is a list of the many other programs
currently being implemented to address water quality:

Irrigated Lands Program (ILRP) was initiated in 2003 to prevent agricultural runoff from
impairing surface waters, and in 2012, groundwater regulations were added to the program. To
comply with the ILRP, Big Valley growers have joined the Northeastern California Water
Association (NECWA), which is a sub-watershed coalition of the Northern California Water
Association (NCWA). Growers pay increasing fees to NECWA for monitoring and compliance
with the ILRP even though Big Valley farmers grow low intensity crops that generally don’t
require nitrogen application or cause water quality degradation.

Waste Discharge Requirements Program - Also known as the Non-Chapter 15 Permitting,
Surveillance and Enforcement Program, is a mandated program issuing WDRSs to regulate the
discharge of municipal, industrial, commercial and other wastes to land that will or have the
potential to affect groundwater.

Central Valley Salinity Coalition (CVSCQC) represents the stakeholder groups working with the
Board in the CV-SALTS collaborative basin planning process.

Basin Plans - is adopted by the Regional Water Board and approved by the State Water
Resources Control Board (State Board), and the Office of Administrative Law (OAL). The
United State Environmental Protection Agency (USEPA) approves the water quality standards
contained in the Basin Plan, as required by the Clean Water Act.

Title 27 Program - Effective July 1, 2018. various sections of California Code of Regulations,
Title 27 were revised. Revisions to Title 27 were necessary in order to reorganize, update and
incorporate new parameters for administering the Unified Program and accomplishing the
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objectives of coordination, consolidation, and consistency in the protection of human
health, safety, and the environment.

Total Maximum Daily Load Program (TMDL) Program - TMDLs are established at the level
necessary to implement the applicable water quality standards.

Qil Field Program - The USGS California Water Science Center is working in partnership with
state and federal agencies to answer questions about o1l and gas development and groundwater
resources.

Underground Storage Tank Site Cleanup Program (UTS) — The purpose of the UST Program
1s to protect the public health and safety, and the environment from releases of petroleum and
other hazardous substances from USTs.

National Pollutant Discharge Elimination System (NPDES) - The NPDES permit program,
created in 1972 by the Clean Water Act (CWA), helps address water pollution by regulating
point sources that discharge pollutants to waters of the United States. The permit provides two
levels of control: technology-based limits and water quality-based limits (if technology-based
limits are not sufficient to provide protection of the water body).

Nonpoint Source Program (NSP) — NSP focuses and expands the State's efforts over the next
13 years to prevent and control nonpoint source pollution. Its long-term goal is to implement
management measures by the year 2013 in order to ensure the protection and restoration of the
State's water quality, existing and potential beneficial uses, critical coastal areas, and pristine
areas. The State's nonpoint source program addresses both surface and ground water quality.

In addition to the above, water quality samples are required when a property is sold and when a
foster child is placed.

Section 5.4 also details the known groundwater contamination sites and plumes located in Bieber
and Nubieber. These sites are currently being regulated by the Regional Water Quality Control
Board (RWQCB) and contaminants associated with these sites have not been found in the main
part of the aquifer, specifically the town of Bieber-towsa-wels.

FhereforeDue to the existence of excellent water quality in the basin, significant amount of
existing water quality monitoring, and a robust effort to conduct conservation efforts by
agricultural and domestic users, per §354.26(d), SMCs were not established for water quality
degradation because Undesirable Results are not present and not likely to occur. At the 5-year
wpdateupdates of this GSP, data from various existing programs, including the RWQCB sites,
public supply wells (regulated by the Division of Drinking Water), and electrical conductivity
transducers installed by the GSAs at three wells (BVMW 1-2, 4-1, and 5-1) will be assessed to
determine if degradation trends are occurring in the principal aquifer.
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The impacts of high electrical conductivity (EC) in irrigation water are well documented (Bauder
et al 2014). For alfalfa, yield reductions are not seen with EC reaching 1.3 dS/m. A 10% vield
reduction occurs at 2.2 dS/m, 25% reduction 3.6 dS/m. and 50% reduction at 5.9 dS/m. Currently
in the Big Valley Basin, groundwater EC levels are .2-.4 dS/m. The documented effects of EC on
forage crop production will be used in the future to establish a SMC if needed.

At the five-year update, SMCs will be considered only if the trends indicate that undesirable
results are likely to occur in the subsequent five years.

1337.3.5 Land subsidence

Local input provided at public outreach meetings identified areas of agricultural land leveling
operations that were shown on the InSAR map as subsidence. The specific identified areas of
subsidence are considered acceptable and necessary agricultural operations to promote efficient
irrigation. Similar situations may occur throughout the basin and if identified through InSAR will
be investigated. As detailed in Chapter 5, very minor areas of land subsidence have been
observed in the Basin by the Continuous Global Positioning System site near Adin (CGPS P347,
-0.6 inches over 11 years) and by the InSAR data provided by DWR (maximum of -3.3 inches
over 4 years). The cause of these downward displacements has not been determined
conclusively. Eurther,-someSome subsidence may-beis natural and unavoidable due to the
movement of Tectonic plates. Minor additional subsidence is acceptable in the absence of
impacts on infrastructure (roadways, railroads, conveyance canals, and wells among others)-e+asn

eontinnedContinued groundwater operations would cause only an additional 3 inches of
subsidence over the next five years, which would not be likely to have significant impacts on
infrastructure-e : : i CS5¢

. Therefore, per §354.26(d), SMCs were not established for subsidence because Undesirable
Results are not present and not likely to occur. At the five-year updates of this GSP, data from
GPS P347 and InSAR data provided by DWR will be assessed for notable subsidence trends that
can be correlated with groundwater pumping. SMCs and undesirable results for subsidence will
be established at the five-year update only if trends indicate significant and unreasonable
subsidence is likely to occur in the subsequent five years.

7-3-47.3.6_Depletion of interconnected surface water

ChapterThe Big Valley Groundwater basin has multiple streams which enter on the West and
East portions of the basin. These streams are some of the most remote, least improved, and most
pristine surface waters in all of California. All of the snow fed high desert streams entering into
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the basin have a seasonal hydrograph and can experience natural periods of reduced flows or
complete cessation of flows late in the summer season or during drought periods. The Upper Pit
River enters on the North portion of the basin and is also considered a snow fed high desert river
which has had documented periods of reduced flows or a complete cessation of flow during
drought periods.

The rivers and streams of the Basin are an important and vital resource for all interested parties.
The agricultural industry has an extensive history of surface water use in the basin and has
sustainably operated for over a century. Many of the surface water rights on farms and ranches
are pre-1914 water rights. For all interested parties, there is need for a greater understanding of
the possibility of the depletion of interconnected surface water in the Basin. It is nearly
impossible to quantify surface water depletion impact based on flow alone, even in an area where
there is good data, such as pumping quantity, deep aquifer groundwater elevation, precipitation,
and surface flow. Many of these criteria are current data gaps in the Basin. Uncertainty in the
amount of surface water entering the Basin has already been established and will continue to be a
barrier in immediately determining if there is a depletion of interconnected surface water.
Pumping data in the basin is also a data gap as there is no current monitoring system which
annually measures the amount of water pumped. The connection between upland recharge areas
and the unique volcanic geologic features surrounding the Basin are mostly unknown and make
understanding the connectivity of surface and groundwater very difficult.

Furthermore, the number of wells located next to streams and the river in the basin are not
quantified. While chapter 5 details the streams in Big Valley which may be interconnected by a
“...continuous saturated zone to the underlying aquifer and the overlying surface water...”.
(DWR 2016)—-Cenehastve), conclusive evidence of stream interconnection is not available;ané
therefore. Therefore, there is a lack of evidence for depletions of streams. Figure 5-18 overlays
the general direction(s) of groundwater flow around the basin in relation to the major perennial
streams. Also shown is the general direction of flow determined from the newly constructed well
clusters near Adin and Lookout. The remaining clusters were constructed later and do not yet
have a sufficient period of data to determine flow directions with certainty. The newly
constructed monitoring wells will continue to gather data regarding the interconnection of
surface water.

Chapter 4 identified data gaps related to the effect of Ash Creek, Pit River, and smaller streams
on recharge. These data gaps willmay partially be filled once adequate data from the five
monitoring well clusters are collected. Fhereforeuntil-mere-information-isknown-abeutthe
intereonnection-ofScientific research related to groundwater and surface water;-SMEs will
improve over tlme As this science is made available, the GSA s will work to locate funding for
-improved data depending on

available staffing and financial resources.

Agricultural users have partnered with agencies such as the Natural Resource Conservation
Services (NRCS) to implement on site programs which are designed to improve water
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conservation in the riparian area. These projects are detailed in Chapter 9 — Projects and

Management Actions.

Due to the absence of data supporting undesirable results in the basin, significant history of wet
and dry periods of stream flow and an established effort to conduct conservation efforts, per
§354.26(d), SMCs were not established for interconnected surface water because Undesirable
Results are not present and not likely to occur. At the 5-year updates of this GSP, data from
newly established well clusters, new and historic stream gages, and the monitoring network
detailed in chapter 9 will be assessed to determine if undesirable trends are occurring in the
principal aquifer. At the five-year update, SMCs will be considered only if the trends indicate
that undesirable results are likely to occur in the subsequent five years.

7.4 Management Areas

Management areas are not being established for this GSP.
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Horsepower

50 HP
75 HP

100 HP
150 HP

144 HP
216 HP

Example of Typical Well Pumps
And Capabilities

Gallons per minute Pumping head or lift
500 GPM 304
500 GPM 456’

(152’ drop)

1000 GPM 320’
1000 GPM 480’
(160’ drop)

1500 GPM 328’
1500 GPM 492’
(164’ drop)

e For every 50 ft of drop in pumping level 16.66% increase in horsepower or
cost. 150 ft drop = 50 HP increase in HP or cost
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50 HP uses

75 HP uses

100 HP uses

125 HP uses

150 HP uses

200 HP uses

Surprise Valley Electric
Cost to Pump 2021

41.45 kWh per hour s0 41.45 X 24 =
62.18 kWh per hour s0 62.18 X 24 =
82.90 kWh per hour so 82.90 X 24 =
103.63 kWh per hour so 103.63 X24 =
124.35 kWh per hour so 124.36 X 24 =

165.80 kWh per hour so 165.80 X 24 =

994.80 kWh

1492.32 kWh

1989.6 kWh

2487.12 kWh

2984.64 kWh

3979.20 kWh

*Basic Charge for irrigation accounts is $2.67 per HP
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50 HP

75 HP

100 HP

125 HP

150 HP

200 HP

BASIC/MONTH KWh/DAY IRRIGATION RATE DAILY COST
$133.50 994.80 $.069 $68.64
$200.25 1492.32 $.069 $102.97
$267.00 1989.60 $.069 $137.28
$333.75 2487.12 $.069 $171.61
$400.50 2984.64 $.069 $205.94
$534.00 3979.20 $.069 $274.56
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$50.00

$40.00

$30.00

$20.00

$10.00

Electricity Cost per Ton Hay

$0.00

Pumping Electricity Cost at Varying Well Depth

$30.51

$15.26

160’

Estimated cost per ton of hay produced

$38.13

$19.07

240"

Pumping Depth

$45.75

$22.88

320"

W SVE M PG&E
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Document

Packet
Page

Page & Line
Number

Comment

Date

Notes and Responses

Public Draft
Chap 7
(4/1/2021)

45

5,113

Deep freezes can occur from September to May

4/7/2021

Text changed

Public Draft
Chap 7
(4/1/2021)

46

6,125

Environmental regulations include SGMA

4/7/2021

Text added

Public Draft
Chap 7
(4/1/2021)

46

6,133

Change "may" to "will"

4/7/2021

Text changed

Public Draft
Chap 7
(4/1/2021)

46

6,135

Change "may" to "is likely to"

4/7/2021

Text changed

Public Draft
Chap 7
(4/1/2021)

46

6,144-146

Ash creek wildlife area is 14,000 acres of unmanaged land

4/7/2021

Text added

Public Draft
Chap 7
(4/1/2021)

47

7,197-199

The Basin needs the support of Federal management

4/7/2021

Text changed

Public Draft
Chap 7
(4/1/2021)

48

8,215

Monitoring also helps DWR

4/7/2021

Text added

Public Draft
Chap 7
(4/1/2021)

48

8,224

Remove slightly

4/7/2021

Text changed

Public Draft
Chap 7
(4/1/2021)

49

9,261

If there is no Ag there is no community.

4/7/2021

Text added

Public Draft
Chap 7
(4/1/2021)

51

11, 314-321

Paragraph needs clarification, table or example

4/7/2021

Section was re-worded for clarity

Public Draft
Chap 7
(4/1/2021)

51

11,327

Add "and breeding grounds"

4/7/2021

Text added
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Document

Packet
Page

Page & Line
Number

Comment

Date

Notes and Responses

Public Draft
Chap 7
(4/1/2021)

51

11, 328

Add "develop" a new water source

4/7/2021

Text added

Public Draft
Chap 7
(4/1/2021)

11, 350

Add text clarifying that storage estimates are based on an assumed aquifer depth of 1200
feet

4/7/2021

Text added

Public Draft
Chap 7
(4/1/2021)

15, 479

NCWA is a regulatory program

4/7/2021

Text added. Detail on the nature of the program, regulations and fees
needed

Public Draft
Chap 7
(4/1/2021)

5, 95-98

Add spring-fed streams verbiage

4/7/2021

Text added

Public Draft
Chap 7
(4/1/2021)

6,127

Add "and roads"

4/7/2021

Text added

Public Draft
Chap 7
(4/1/2021)

6,127

Add "reduction of timber yield tax"

4/7/2021

Text added

Public Draft
Chap 7
(4/1/2021)

6,135

Include effect of low land values, the ongoing cost of monitoring and updates, lower
property tax base

4/7/2021

Text added

Public Draft
Chap 7
(4/1/2021)

48

8,217

Remove "chronic"

4/7/2021

Text removed

Public Draft
Chap 7
(4/1/2021)

51

11,321

1/3 of representative wells

4/7/2021

Text altered

Public Draft
Chap 7
(4/1/2021)

52

12,353

decline was less than 16.5 feet in fall, 19.77 in spring

4/7/2021

Text added

Public Draft
Chap 7
(4/1/2021)

55

15, 480

Water quality sample required when home is sold or foster chlid is placed

4/7/2021

Text added

Public Draft
Chap 7
(4/1/2021)

16, 508-510

Remove "Continued... flood risk" sentence

4/7/2021

Text removed

Page 2 of 3
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Packet Page & Line

Document Page Number Comment Date Notes and Responses

Public Draft 56 16,519 and 522 |Add spring-fed streams verbiage 4/7/2021 |Text added

Chap 7

(4/1/2021)

Public Draft Cost of drilling deeper wells needs to be considered 4/7/2021 |Right now the GSP only addresses costs of pumping.

Chap 7

(4/1/2021)

Public Draft There is need for domestic users to be considered and need for some domestic users to 4/7/2021

Chap 7 have to drop their domestic wells and install filters. Calcium is up. Some wells are 20-foot

(4/1/2021) hand-dug wells. Fingers are not being pointed at ag. There are other people coming to the

basin for recreation, fishing, and hunting.

Public Draft Need better definition of threshold, number of wells by type. How do ditches and canals | 4/7/2021 |The threshold has been defined as 140 feet below the fall 2015 baseline

Chap 7 factor in? Water quality is important. (or lowest water level if there was no 2015 measurement). Chapter 8

(4/1/2021) details the representative wells, their depths, screen intervals and types.
Undesireable results have been defined as when 1/3 of the representative
wells are below their MT for 5 years. Recharge from ditches and canals is
estimated in the water budget. The guidance from the BVAC has been to
not set thresholds for water quality, but to assess at the 5-year updates.

Public Draft What about habitat? Special status? How are we monitoring? 4/7/2021 |A set of shallow monitoring wells has been established and will be

Chap 7 assessed further at the 5-year update.

(4/1/2021)

Public Draft Of the GDEs, how much of it is springs? 4/7/2021 |A map of GDE's can be found in Chapter 5 (Figure 5-20). A map of springs

Chap 7 can be found in Chapter 4 (Figure 4-14).

(4/1/2021)

Public Draft |46 6,119 This helps to justify reasoning to get boundary modification 4/7/2021 |The basin boundary and its limitations are discussed in Chapter 4. SGMA

Chap 7 applies to areas within the basin boundary, but projects that benefit the

(4/1/2021) basin can be outside the basin boundary.

Public Draft 56 16, 508-510 We don't know that subsidence will continue 4/7/2021

Chap 7

(4/1/2021)

Public Draft 56 16/DWR induced additional walls because they required off-stream watering sources to have | 4/7/2021 [This program is independent of the GSP

Chap 7 grazing away from streams due to water quality concerns

(4/1/2021)

Public Draft Are we writing off that the Bieber mill site will be revived for novel wood products uses 4/7/2021 |The GSP and water budget consider known uses. The future projection of

Chap 7 that require significant water? the water budget assumes negligible industrial groundwater use.

(4/1/2021)

Public Draft Can we calculate and add in the cost per foot of deepening wells? 4/7/2021 |Right now the GSP only addresses costs of pumping.

Chap 7

(4/1/2021)

Public Draft Any ideas on how to use monitoring data in innovative ways to solve some of Big Valley's | 4/7/2021 |The detailed water level data from the new monitoring wells is being

Chap 7 specific data aps and questions that have arisen... beyond the reasons that DWR wants evaluated and may provide insights into recharge areas, interconnection

(4/1/2021) the data collected. of streams, and other questions.
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Big Valley Groundwater Sustainability Plan GSP Regulations Checklist (Elements Guide) for Chapter 8

This checklist of the GSP Elements and indicates where in the GSP each element of the regulations is addressed.

Article 5.

Plan Contents for Big Valley Groundwater Basin

GSP Document References

Page
Numbers of

Plan

Or Section
Numbers

Or Figure
Numbers

Or Table
Numbers

Notes

SubArticle 4.

Monitoring Networks

§ 354.32.

Introduction to Monitoring Networks

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

Note: Authority cited: Section 10733.2, Water Code.

Reference: Section 10733.2, Water Code.

§ 354.34.

Monitoring Network

(a)

Each Agency shall develop a monitoring network capable of collecting sufficient data to
demonstrate short-term, seasonal, and long-term trends in groundwater and related
surface conditions, and yield representative information about groundwater conditions
as necessary to evaluate Plan implementation.

8.2

(b)

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

(1)

Demonstrate progress toward achieving measurable objectives described in the Plan.

>

8.1

()

Monitor impacts to the beneficial uses or users of groundwater.

8.1,8.2

3)

Monitor changes in groundwater conditions relative to measurable objectives and
minimum thresholds.

8.1,8.2

(4)

Quantify annual changes in water budget components.

8.1,8.2

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

(1)

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

(A)

A sufficient density of monitoring wells to collect representative measurements through
depth-discrete perforated intervals to characterize the groundwater table or
potentiometric surface for each principal aquifer.

8.2.1

(8)

Static groundwater elevation measurements shall be collected at least two times per
year, to represent seasonal low and seasonal high groundwater conditions.

8.2.1

(2)

Reduction of Groundwater Storage. Provide an estimate of the change in annual
groundwater in storage.

8.2.1,8.2.4

"X" indicates that the element has been addressed.
The page number will be filled in once the entire GSP is compiled. Page 1of 4

Shaded areas are elements of the regulations
that don't have to b4@ressed in the GSP



Article 5.

Plan Contents for Big Valley Groundwater Basin

GSP Document References

Page
Numbers of
Plan

Or Section
Numbers

Or Figure
Numbers

Or Table
Numbers

Notes

(3)

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

N/A

Seawater intrusion not applicable to the BVGB

(4)

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

8.2.2

(5)

Land Subsidence. Identify the rate and extent of land subsidence, which may be
measured by extensometers, surveying, remote sensing technology, or other appropriate
method.

8.2.3

(6)

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

Flow conditions including surface water discharge, surface water head, and baseflow
contribution.

N/A

No SMCs established for interconnected surface
water.

Identifying the approximate date and location where ephemeral or intermittent flowing
streams and rivers cease to flow, if applicable.

N/A

No SMCs established for interconnected surface
water.

Temporal change in conditions due to variations in stream discharge and regional
groundwater extraction.

N/A

No SMCs established for interconnected surface
water.

(D)

Other factors that may be necessary to identify adverse impacts on beneficial uses of the
surface water.

N/A

No SMCs established for interconnected surface
water.

(d)

The monitoring network shall be designed to ensure adequate coverage of sustainability
indicators. If management areas are established, the quantity and density of monitoring
sites in those areas shall be sufficient to evaluate conditions of the basin setting and
sustainable management criteria specific to that area.

8.2

(e)

A Plan may utilize site information and monitoring data from existing sources as part of
the monitoring network.

8.2

(f)

The Agency shall determine the density of monitoring sites and frequency of
measurements required to demonstrate short-term, seasonal, and long-term trends
based upon the following factors:

(1)

Amount of current and projected groundwater use.

(2)

Aquifer characteristics, including confined or unconfined aquifer conditions, or other
physical characteristics that affect groundwater flow.

(3)

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

8.2

(4)

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

8.2

"X" indicates that the element has been addressed.

The page number will be filled in once the entire GSP is compiled.

Page 2 of 4

Shaded areas are elements of the regulations

that don't have to b4@ressed in the GSP




Article 5.

Plan Contents for Big Valley Groundwater Basin

GSP Document References

Page
Numbers of
Plan
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Numbers
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Numbers

Notes

(g)

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

(1)

Scientific rationale for the monitoring site selection process.

8.2

()

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

8.2

(3)

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

8.2

(h)

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

8.2

8-1:8-3

8-1,8-3

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

8.2.1.4,
8.2.2.1,
8.23.1

)

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

8.2

Note: Authority cited: Section 10733.2, Water Code.

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

§ 354.36.

Representative Monitoring

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

(a)

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

8.2.1

(b)

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

(1)

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

8.2.1

(2)

Measurable objectives established for groundwater elevation shall include a reasonable
margin of operational flexibility taking into consideration the basin setting to avoid
undesirable results for the sustainability indicators for which groundwater elevation
measurements serve as a proxy.

8.2.1

(c)

The designation of a representative monitoring site shall be supported by adequate
evidence demonstrating that the site reflects general conditions in the area.

8.2.1

"X" indicates that the element has been addressed.

The page number will be filled in once the entire GSP is compiled. Page 3 of 4

Shaded areas are elements of the regulations
that don't have to b4¥ressed in the GSP



Article 5. Plan Contents for Big Valley Groundwater Basin GSP Document References
Nun:Zi(:s of Or Section | Or Figure | Or Table Notes
Numbers | Numbers | Numbers
Plan
Note: Authority cited: Section 10733.2, Water Code.
Reference: Sections 10727.2 and 10733.2, Water Code
§ 354.38. Assessment and Improvement of Monitoring Network
Each Agency shall review the monitoring network and include an evaluation in the Plan
and each five-year assessment, including a determination of uncertainty and whether 8.2.1.5,
there are data gaps that could affect the ability of the Plan to achieve the sustainability 8.2.2.2,
(a) goal for the basin. X 8.2.3.2 8-2,8-4
Each Agency shall identify data gaps wherever the basin does not contain a sufficient
number of monitoring sites, does not monitor sites at a sufficient frequency, or utilizes 8.2.1.5,
monitoring sites that are unreliable, including those that do not satisfy minimum 8.2.2.2,
(b) standards of the monitoring network adopted by the Agency. X 8.2.3.2 8-2,8-4
(© If the monitoring network contains data gaps, the Plan shall include a description of the
following:
8.2.1.5,
(1) The location and reason for data gaps in the monitoring network. 8.2.2.2,
X 8.2.3.2 8-2,8-4
8.2.1.5,
(2) Local issues and circumstances that limit or prevent monitoring. 8.2.2.2,
X 8.2.3.2 8-2,8-4
Each Agency shall describe steps that will be taken to fill data gaps before the next five- 8.2.1.5,
(d) year assessment, including the location and purpose of newly added or installed 8.2.2.2,
monitoring sites. X 8.23.2 8-2,8-4
Each Agency shall adjust the monitoring frequency and density of monitoring sites to
() provide an adequate level of detail about site-specific surface water and groundwater
conditions and to assess the effectiveness of management actions under circumstances
that include the following:
(1) Minimum threshold exceedances. X 8.2 8-1
(2) Highly variable spatial or temporal conditions. X 8.2 8-1
(3) Adverse impacts to beneficial uses and users of groundwater. X 82
() The potential to adversely affect the ability of an adjacent basin to implement its Plan or
impede achievement of sustainability goals in an adjacent basin. N/A No basins adjacent to Big Valley

Note: Authority cited: Section 10733.2, Water Code.

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

"X" indicates that the element has been addressed.

The page number will be filled in once the entire GSP is compiled. Page 4 of 4

Shaded areas are elements of the regulations
that don't have to b48ressed in the GSP
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8. Monitoring Networks (§ 354.34)

8.1 Monitoring Objectives

This chapter describes the monitoring networks necessary to implement the Big Valley
Groundwater Basin (BVGB or Basin) groundwater sustainability plan (GSP). The monitoring
objectives under this GSP are twofold:

e to characterize groundwater and related conditions to evaluate the Basin’s short-term,
seasonal, and long-term trends related to the six sustainability indicators.

e to provide the information necessary for annual reports, including water levels and
updates to the water budget'.

The sections below describe the different types of monitoring required to meet the above
objectives, including groundwater levels, groundwater quality, subsidence, streamflow, climate,
and land use. Each type of monitoring relies on existing programs not governed by the
groundwater sustainability agencies (GSAs) and therefore the monitoring networks described in
this chapter are subject to change if the outside agencies modify or discontinue their monitoring.

8.2 Monitoring Network

8.2.1 Groundwater Levels

Monitoring of groundwater levels is necessary to meet several needs based on the above stated
objectives of the monitoring networks, including:

e Representative monitoring for groundwater levels and groundwater storage sustainability
indicators

e Groundwater contours required for annual reports

e Shallow groundwater monitoring to define potential interconnection of groundwater
aquifers with surface water bodies

Table 8-1 lists existing wells that have been used for groundwater monitoring along with the
newly constructed dedicated monitoring wells. The table indicates which wells are used for each
of the three groundwater level monitoring networks. A more detailed table with elements
required under §352.4(c) is included in Appendix 8A. Further details for each well and water

! Water levels are needed to generate hydrographs, contours, and an estimate of change in storage as required for the
annual report. Also required for the annual reports are estimates of groundwater pumping, surface water use, and
total water use which can be estimated from the water budget.

GEI Consultants, Inc. PUBLIC DRAFT §-11
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Table 8-1 Big Valley Groundwater Basin Water Level Monitoring Network

Depth to Water

Groundwater Elevation

(feet bgs) (feet msl)
Well Screen®

Well Well Depth Interval | Representative | Measurable | Minimum | Measurable | Minimum | Contour | Shallow | Monitoring

Name Use (feet bgs) | (feet bgs) Well? Objective3 Threshold* Objective3 Threshold* Well Well Frequency
01A1 Stockwatering 300 40 - 300 X 148 298 4035 3885 X biannual
03D1 Irrigation 280 50 - 280 X biannual
06C1 Irrigation 400 20 - 400 X biannual
08F1 Other 217 26-217 X 32 182 4222 4072 X biannual
12G1 Residential 116 -- biannual
13K2 Irrigation 260 20 - 260 X 66 216 4062 3912 X biannual
16D1 Irrigation 491 100 - 491 X 93 243 4079 3929 X biannual
17K1 Residential 180 30-180 X biannual
18E1 Irrigation 520 21-520 X biannual
18M1 Irrigation 525 40 - 525 biannual
18N2 Residential 250 40 - 250 biannual
20B6 Residential 183 41-183 X 41 191 4085 3935 X biannual
21C1 Irrigation 300 30 - 300 X biannual
22G1 Residential 260 115 - 260 biannual
f23E1 Residential 84 28-84 biannual
24J2 Irrigation 192 1-192 X biannual
26E1 Irrigation 400 20 - 400 X 20 170 4114 3964 X X biannual
28F1 Residential 73 - biannual
32A2 Other 49 -- X biannual
32R1 Irrigation -- -- X biannual
ACWA-1 Irrigation 780 60 - 780 X biannual
ACWA-2 Irrigation 800 50 - 800 X biannual
ACWA-3 Irrigation 720 60 - 720 X 23 173 4136 3986 X X biannual
BVMW 1-1 | Observation 265 175 - 265 X 53 203 4162 4012 X continuous®
BVMW 1-2 | Observation 52 32-52 continuous®
BVMW 1-3 | Observation 50 30-50 continuous®
BVMW 1-4 | Observation 49 29 - 49 X continuous®
BVMW 2-1 | Observation 250 210- 250 X 22 172 4194 4044 X continuous®
BVMW 2-2 | Observation 70 50 - 70 X continuous®
BVMW 2-3 | Observation 70 50-70 X continuous®
BVMW 2-4 | Observation 60 40 - 60 X continuous®
BVMW 3-1 | Observation 185 135-185 X 18 168 4146 3996 X continuous®
BVMW 3-2 | Observation 40 25 - 40 continuous®
BVMW 3-3 | Observation 50 25-50 continuous®
BVMW 3-4 | Observation 50 25 - 50 X continuous®
BVMW 4-1 | Observation 425 385-415 X 65 215 4088 3938 X continuous®
BVMW 4-2 [ Observation 74 54-74 X continuous®
BVMW 4-3 | Observation 80 60 - 80 X continuous’
BVMW 4-4 | Observation 93 73-93 X continuous®
BVMW 5-1 | Observation 540 485 - 535 X 47 197 4082 3932 X continuous®
BVMW 5-2 | Observation 115 65 - 115 continuous®
BVMW 5-3 | Observation 85 65 -85 continuous®
BVMW 5-4 | Observation 90 70 - 90 X | continuous®

Notes:

-- = information not available

feet bgs = feet below ground surface (depth to water)
feet msl = feet above mean sea level (groundwater elevation NAVD88)

water year = October 1 to September 30
1 For the purposes of this GSP, the terms "screen" or "perforation" encompases any interval that allows water to enter the well from the

aquifer, including casing perforations, well screens, or open hole.

2 Respresentative wells for Water Levels and Groundwater Storage

3 Measurable objective is set at the Fall 2015 water level or at the lowest water level measured for wells that don't have a Fall 2015 measurement

4 Minimum threshold is set at 150 feet below the measurable objective

5 Continuous measurements are currently available due to the water level transducers installed in the wells. Less frequent monitoring may be

appropriate in the future once the period of record of these wells is longer and interconnection of surface and groundwater is better understood.

GEI Consultants, Inc.
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level hydrographs are included in Appendix SA. Appendix 8B contains the available well
completion reports and Appendix 8C contains the well construction report for the dedicated
monitoring wells, also required by §352.4(c). The locations of the wells are shown on Figure 8-
1.

GSP Regulation §352.4 states that monitoring sites that do not conform to Department of Water
Resources (DWR) best management practices (BMPs) “shall be identified and the nature of the
divergence from [BMPs] described.” DWR’s BMP (DWR 2016a) states that wells should be
dedicated to groundwater monitoring. In addition, §354.34 indicates that wells in the monitoring
network should have “depth-discrete® perforated intervals”. Many of the historic wells listed in
Table 8-1 diverge from these standards and the explanation of their suitability for monitoring is
described below.

Previous groundwater level monitoring in the Basin has relied on existing domestic and
irrigation wells that typically have pumps in them and are used for irrigation, stockwatering, or
domestic uses. The intent of groundwater level monitoring is to capture static (non-pumping)
water levels. However, historic (and the proposed future) monitoring is performed before and
after the irrigation season, March or April for spring measurements and October for fall
measurements. Since these measurements are taken at a time when large-scale groundwater use
is typically not active, using production wells is acceptable in the absence of dedicated
monitoring wells. DWR staff who monitor the wells will indicate if the well (or a nearby well) is
pumping so that can be considered when assessing water level measurements.

In addition to the well use considerations, most of the historic wells do not have depth-discrete
screen intervals®, as the typical well construction practice in the Basin has been to use long (100
feet up to 800 feet) screens, perforations, or open hole below about 30-40 feet of blank well
casing. This construction practice is designed to maximize well yield. The use of such long-
screen wells is acceptable for monitoring in Big Valley because multiple aquifers have not been
defined in the Basin and these long intervals therefore do not cross defined aquifers. Since most
wells are constructed with this practice, water levels in these long-screen wells should be
indicative of the aquifer as a whole and less likely to be affected by perched water or isolated
portions of the aquifer that may not be interconnected over large areas.

8.2.1.1 Representative Groundwater Levels and Storage Monitoring Network

The representative monitoring network includes all wells that have been assigned sustainable
management criteria (minimum thresholds and measurable objectives). DWR does not give strict
guidance on the number or density of wells appropriate for representative monitoring. Their
BMP document cites sources that recommend well densities ranging from 0.2 to 10 wells per 100

2 “Depth-discrete” means that the screens, perforations, or open hole is relatively short (typically less than about 20
feet).

3 Screens in this context includes perforated casing, well screens, or open hole, all of which allow water to flow into
the well.

GEI Consultants, Inc. PUBLIC DRAFT gzt
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square miles (DWR 2016a). Through consultation with the Big Valley Advisory Committee
(BVAC), twelve wells were selected for representative monitoring of the 144 square mile Basin,
a density of 8.3 wells per 100 square miles.

Considerations for selection of the wells included:

e Spatial distribution throughout the Basin to represent agricultural pumping areas and
domestic well clusters

e An existing monitoring record (where available) to track long-term trends
e Access for long-term future monitoring
e Well depth (greater than 150 feet below fall 2015 levels®)

e Wells dedicated to monitoring where available

Table 8-1 shows the measurable objectives and minimum thresholds for the twelve
representative wells.

8.2.1.2 Groundwater Contour Monitoring Network

The GSP Regulations (§356.2) require that annual reports include groundwater contours for the
previous year (spring and fall) as well as an estimate of change in groundwater storage. Historic
groundwater storage changes were estimated in Chapter 5 using groundwater contours contained
in Appendix SB. Therefore, for annual reports to be comparable to historic conditions the wells
used for groundwater contouring should be the same, or nearly the same as those used for the
historic contours. Five wells that were used in the historic contours are not included in the
groundwater contour monitoring network (18M1, 18N2, 22G1, 23E1, and 28F1), because they
were either replaced by a new dedicated monitoring well or there was another well close by that
makes the measurement unnecessary. Table 8-1 lists the groundwater contour monitoring
network and Figure 8-1 shows their locations.

8.2.1.3 Shallow Groundwater Monitoring Network

Chapter 5 discusses interconnected surface water and describes the perennial streams in the
BVGB which may be interconnected to the groundwater aquifer. As described in Chapter 7,
there is currently no conclusive evidence for interconnection of perennial streams with the
groundwater aquifer and the volume of depletions (if any) is unknown. Therefore, measurable
objectives, minimum thresholds, and a representative monitoring network for depletion of
interconnected surface water have not been established. Monitoring will be assessed at the 5-year
update. Through consultation with the BVAC, a shallow monitoring network has been
established that includes the shallow wells from each of the five monitoring well clusters. These

4 These well depths are needed to ensure water levels can be measured if they approach the minimum threshold as
defined in Chapter 8.

GEI Consultants, Inc. PUBLIC DRAFT gé
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clusters were designed to measure the magnitude and direction of shallow groundwater flow and
are equipped with water level transducers that collect continuous (15-minute interval) water level
measurements so that potential correlations with streamflow gages can be assessed. Well 26E1
was also added to the shallow network due to its position between the two major streams (Pit
River and Ash Creek), that it is screened up to a shallow depth (20 feet below ground surface),
and it does not have a pump. Well ACWA-3 was also selected for the shallow network due to its
location on the Ash Creek Wildlife Area (ACWA) within the northern portion of the Ash Creek
wetlands associated with Big Swamp. Table 8-1 lists the shallow groundwater monitoring
network and Figure 8-1 shows their locations.

8.2.1.4 Monitoring Protocols and Data Reporting Standards

Currently, DWR measures groundwater levels at 21 wells in Big Valley. The expectation of the
GSAs is that DWR will also monitor levels at the dedicated monitoring wells and download the
transducer data from these wells. Transducer data will be corrected for barometric fluctuations
using data from two barometric probes installed at two of the clusters. Water level data will be
made available on the state’s SGMA Data Viewer website for use by the GSAs in their annual
reports and GSP updates. DWR’s water level monitoring protocols are documented in their
Monitoring Protocols, Standards, and Sites BMP. (DWR 2016b). Portions of the BMP relevant
to water levels are included in Appendix 8D.

8.2.1.5 Data Gaps in the Water Level Monitoring Network

Data gaps are identified in this section using guidelines in the SGMA Regulations and BMP
published by DWR on monitoring networks (DWR, 2016a). Table 8-2 summarizes the suggested
attributes of a groundwater level monitoring network from the BMP in comparison to the current
network and identifies data gaps. No data gaps exist except the area near 06C1, shown on Figure
8-1.

8.2.2 Groundwater Quality

Chapter 5 describes water quality conditions as overall excellent, and the few constituents that
are infrequently elevated in Big Valley are all naturally occurring. Therefore, measurable
objectives, minimum thresholds, and a representative monitoring network have not been
established. Monitoring will be assessed at the 5-year update. To make such an assessment, the
GSAs will rely on existing programs, described in Chapter 7. Focus will be on the water quality
reported for wells regulated by the State Water Resources Control Board’s (SWRCB’s) Division
of Drinking Water (DDW). DDW wells are shown on Figure 8-2 and are in Bieber and Adin,
with one well in the western portion of the Basin. In addition to data from DDW, the GSAs have
installed three transducers to measure electrical conductivity (EC) at wells BVMW 1-1, 4-1, and
5-1, shown on Figure 8-2. These transducers increase the distribution of the monitoring network
around the Basin and with increased frequency of measurement will allow the GSAs to better
understand temporal trends that may not be apparent from infrequent DDW measurements. The
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Table 8-2. Summary of Best Management Practices, Groundwater Level Monitoring Well Network, and Data Gaps

Best Management Practice
(DWR, 2016a)

Current Monitoring Network

Data Gap

Groundwater level data will be collected from each principal
aquifer in the basin.

12 representative wells

None. There is a single principal aquifer and therefore all wells
monitor the aquifer

Groundwater level data must be sufficient to produce
seasonal maps of groundwater elevations throughout the
basin that clearly identify changes in groundwater flow
direction and gradient (Spatial Density).

22 contour wells

21 of the 22 proposed contour wells are currently monitored. Well
06C1 was monitored up until water year 2016. This well fills an
important spatial area in the southern part of the Basin. To fill the
data gap, the well could be re-activated, a new willing well owner
found, or a dedicated monitoring well constructed in the area.

Groundwater levels will be collected during the middle of
October and March for comparative reporting purposes,
although more frequent monitoring may be required
(Frequency).

All proposed monitoring network wells, except 06C1
are measured biannually, with the dedicated monitoring
wells collecting continuous (15-minute) measurements

None. Current DWR monitoring occurs in March or April and in
October for seasonal high (spring) and low (fall) respectively.

Data must be sufficient for mapping groundwater
depressions, recharge areas, and along margins of basins
where groundwater flow is known to enter or leave a basin.

Groundwater depressions are present in the east-
central part of the Basin near 03D1 and in the southern
portion of the Basin near 06D1 and 13K2

03D1 defines the east-central depression. To ensure adequate
definition of the southern depression, well 06C1 could be re-
activated, a new willing well owner found, or a dedicated
monitoring well constructed in the area.

Well density must be adequate to determine changes in
storage.

22 contour wells

Filling of data gap near 06C1

Data must be able to demonstrate the interconnectivity
between shallow groundwater and surface water bodies,
where appropriate.

17 shallow wells, including 5 clusters of 3 shallow wells
each

None

Data must be able to map the effects of management actions,
i.e., managed aquifer recharge.

22 contour wells and 17 shallow wells

None. Once projects and management actions are defined,
monitoring specific to those projects and management actions will
be identified.

Data must be able to demonstrate conditions near basin
boundaries; agencies may consider coordinating monitoring
efforts with adjacent basins to provide consistent data across
basin boundaries.

Agencies may consider characterization and continued
impacts of internal hydraulic boundary conditions, such as
faults, disconformities, or other internal boundary types.

22 contour wells and 17 shallow wells

None. There are no direct boundaries with adjacent Basins.
Inflow/outflow from Basin addressed above

Data must be able to characterize conditions and monitor
adverse impacts to beneficial uses and users identified within

the basin.

12 representative wells

None
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Table 8-3 Big Valley Groundwater Basin Water Quality Monitoring Network

EC transducers may be able to put anomalous measurements from DDW into better context.
Table 8-3 lists the groundwater quality monitoring sites and their details.

SWRCB Well Screen’

Well Public DWR Well Depth |Open| Interval

Name Source Code Site Code Use (feet bgs) | Hole | (feet bgs) Constituents
Bieber Town Well 1 1810003-001 Public Supply 200 yes | 62-200 |Title 22
Bieber Town Well 2 1810003-002 Public Supply 240 no | 60-240 |Title 22
Adin Ranger Station Well 3 2500547-003 Public Supply -- - Title 22
Intermountain Conservation Camp Well 1 |1810801-001 Public Supply -- - Title 22
BVMW 1-1 411880N1209599W001| Observation 265 no | 175- 265 |Electrical conductivity
BVMW 3-1 412029N1211587W001| Observation 185 no | 135 - 185 |Electrical conductivity
BVMW 5-1 411219N1211339W001| Observation 540 no | 485 - 535 |Electrical conductivity
Notes:

-- = information not available

feet bgs = feet below ground surface (depth to water)

aquifer, including casing perforations, well screens, or open hole.

8.2.2.1 Monitoring Protocols and Data Reporting Standards

8.2.2.2 Data Gaps in the Water Quality Monitoring Network

! For the purposes of this GSP, the terms "screen" or "perforation" encompases any interval that allows water to enter the well from the

While DWR provides guidance on protocols and standards for water quality in their BMP (DWR
2016b), these don’t generally apply to the Big Valley water quality monitoring network. For the
DDW wells, monitoring protocols used by the parties responsible for collecting and analyzing
samples will be relied upon. DDW and other data regulated by the SWRCB is made available on
their GeoTracker GAMA website. At the 5-year update, the GSAs will download and analyze the
available data. For the EC transducers, measurements are made in situ with no samples collected
or analyzed in a laboratory.

Table 8-4 summarizes the recommendations for groundwater quality monitoring from DWR’s
BMPs, the current network, and data gaps. There are no data gaps in the water quality
monitoring network.
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Table 8-4. Summary of Groundwater Quality Monitoring, Best Management Practices, and Data Gaps

Best Management Practices (DWR, 2016a)

Current Network

Data Gap

Monitor groundwater quality data from each principal aquifer in the
basin that is currently, or may be in the future, impacted by degraded
water quality.

The spatial distribution must be adequate to map or supplement
mapping of known contaminants.

Monitoring should occur based upon professional opinion, but
generally correlate to the seasonal high and low groundwater level, or
more frequent as appropriate.

4 public supply wells and 3 monitoring wells with EC
transducers

None. Most known contaminants are located in
Bieber and Nubieber. Monitoring at Bieber Town
wells and in BVMW 5-1 have not shown
contaminants, but monitoring there would indicate
if they become present.

Collect groundwater quality data from each principal aquifer in the
basin that is currently, or may be in the future, impacted by degraded
water quality.

Agencies should use existing water quality monitoring data to the
greatest degree possible. For example, these could include ILRP,
GAMA, existing RWQCB monitoring and remediation programs, and
drinking water source assessment programs.

4 public supply wells and 3 monitoring wells with EC
transducers

None.

Define the three-dimensional extent of any existing degraded water
quality impact.

No degraded water quality impacts are present

None.

Data should be sufficient for mapping movement of degraded water
quality.

No degraded water quality impacts are present

None.

Data should be sufficient to assess groundwater quality impacts to
beneficial uses and users.

No degraded water quality impacts are present

None.

Data should be adequate to evaluate whether management activities
are contributing to water quality degradation.

None. Projects and management activities that are
implemented will assess potential water quality
impacts.

None.
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8.2.3 Land Subsidence

As described in Chapters 5 and 7, no significant land subsidence has occurred in the BVGB and
no subsidence is likely to occur that would have an impact on infrastructure or flood risk.
Therefore, measurable objectives, minimum thresholds, and a representative monitoring network
have not been established. This assessment was made based on a continuous global positioning
system (CGPS) station near Adin (P347) and interferometric synthetic aperture radar (InSAR)
data provided by DWR. Future assessment of subsidence at the five year GSP update will rely on
data provided by the National Oceanic and Atmospheric Administration (NOAA) who operates
P347 and updated InSAR data provided by DWR.

8.2.3.1 Monitoring Protocols and Data Reporting Standards

Since the monitoring network relies on NOAA and DWR-provided data, the monitoring
protocols and reporting standards for those organizations apply.

8.2.3.2 Data Gaps in the Subsidence Monitoring Network

Since InSAR data is continuous across the Basin, there are no spatial data gaps. If subsidence is
indicated by future InSAR datasets, there may be a need to field verify those areas to determine
if field leveling has occurred. Additional field validation could potentially be made by re-
surveying monuments in the Basin, including those installed at the new monitoring wells.

8.2.4 Monitoring to Support Water Budget
8.2.4.1 Streamflow and Climate

Streamflow and climate data are needed to update the water budget. Current monitoring sites are
shown on Figure 8-3. Modoc County has been working to improve water budget estimates and is
proposing to add a stream gage on the Pit River just north of the BVGB, shown on Figure 8-3.
Data gaps for smaller streams, such as inflow from Roberts Reservoir, Taylor Creek, and Juniper
Creek are proposed to be filled by investigating SB88 stream diversion records submitted to the
SWRCB.

8.2.4.2 Land Use

Land use data is needed for updates to the water budget. Since 2014, DWR has provided land use
mapping using remote sensing processed by LandIQ. DWR has provided these datasets for 2014,
2016, and 2018. The GSAs will rely on DWR continuing to provide this land use data to
generate annual updates to the water budget. The most recent land use data available will be used
to generate the evapotranspiration estimates. Current research is being performed to develop the
relationship between evapotranspiration (ET) and applied water. This research indicates that
crops in this area are typically irrigated less than indicated by the assumptions made by
multiplying reference ETo by crop coefficients.
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Ground | Reference Period of Period of Highest | Lowest | Depth to | Groundwater
Surface Point Well Screen’ Record Record Depth to | Depthto | Water Elevation
Well State DWR Well Elevation | Elevation Depth Open| Interval Start End Water Water Range Range
Name Well Number Site Code Use (feet msl) | (feet msl) Reference Point Description (feet bgs) | Hole | (feet bgs) | (water year) | (water year) | (feet bgs) | (feet bgs) | (feet bgs) [ (feet msl) Comments
01A1 39N07E01A001M | 412539N1211050W001| Stockwatering | 4183.40 | 4184.40 |Hole in plate at TOC. 300 yes 40 - 300 1979 2021 19.50 148.00 | 20-148 | 4164 - 4035
03D1 38NO8E03D001M [ 411647N1210358W001 Irrigation 4163.40 | 4163.40 [TOC below pump base, west side. 280 no 50 - 280 1982 2021 14.80 91.80 15-92 | 4149 -4072
06C1 37N08E06C001M | 410777N1210986W001 Irrigation 4133.40 | 4133.90 [Holein pump base on NW side. 400 yes 20 - 400 1982 2016 6.60 67.20 7-67 4127 - 4066
08F1 38NO9EO8FO01M | 411493N1209656W001 Other 4253.40 | 4255.40 [Top of casing below welded plate. 217 yes 26 -217 1979 2021 23.60 32.90 24-33 | 4230-4221
12G1 38N07E12G001M [ 411467N1211110W001| Residential 4143.38 | 4144.38 [None Provided 116 no - 1979 1994 4.70 12.40 5-12 4139 - 4131 |Measurements stopped in 1994
13K2 37N07E13K002M | 410413N1211147W001 Irrigation 4127.40 | 4127.90 |Hole in pump base NE side; remove bolt. 260 yes 20-260 1982 2021 17.70 65.50 18-66 | 4110 -4062
16D1 38N08E16D001M [ 411359N1210625W001 Irrigation 4171.40 | 4171.60 [2" access tube, SW side. 491 yes | 100 -491 1982 2021 9.00 92.67 9-93 4162 - 4079
17K1 38N08E17KO01M | 411320N1210766W001| Residential 4153.30 | 4154.30 [TOC 180 yes 30-180 1957 2021 3.30 38.20 3-38 4150 - 4115
18E1 38N09E18E001M | 411356N1209900W001 Irrigation 4248.40 | 4249.50 [Hole in pumpbase, SE side. 520 yes 21-520 1981 2021 14.30 86.40 14-86 | 4234-4162
18M1 38N09E18M001M| 411305N1209896W001 Irrigation 4288.40 | 4288.90 [Under cap plate, southwest side. 525 yes 40 - 525 1981 2021 55.70 96.10 56-96 | 4233-4192 |Located next to 18E1
18N2 39NO8E18N002M | 412144N1211013W001] Residential 4163.40 | 4164.40 |TOC 250 yes 40 - 250 1979 2021 3.20 26.80 3-27 4160 - 4137 |Located next to BVMW-3
20B6 38N07E20B006M | 411242N1211866W001] Residential 4126.30 | 4127.30 [TOC where rope goes in well. 183 yes 41-183 1979 2021 9.70 49.40 10-49 | 4117 -4077
21C1 39N08E21C001M [412086N1210574W001 Irrigation 4161.40 | 4161.70 [TOC; remove bolt from 3/8" hole in steel plate SE side 300 yes 30 -300 1979 2021 12.90 79.30 13-79 | 4149 - 4082
22G1 39N07E22G001M [ 412074N1211497W001| Residential 4143.40 | 4144.40 [TOCunder plate -- SW side. 260 yes | 115-260 1979 2021 6.70 38.20 7-38 4137 - 4105 |In Lookout, outside basin
23E1 38N07E23E001M | 411207N1211395W001] Residential 4123.40 | 4123.40 |TOC where rope goes in. 84 yes 28 -84 1979 2021 14.30 53.00 14-53 | 4109 - 4070 |In Bieber next to BYMW-5
24)2 38N07E24J002M | 411228N1211054W001 Irrigation 4138.40 | 4139.40 [Hole in pump base. 192 yes 1-192 1979 2021 0.70 81.70 1-82 4138 - 4057
26E1 39NO7E26E001M [411911N1211354W001 Irrigation 4133.40 | 4135.00 [Hole inside SE corner of pumpbase. 400 no 20 -400 1979 2021 2.10 44.50 2-45 4131 - 4089
28F1 39N09E28F001M | 411907N1209447W001| Residential 4206.60 | 4207.10 |None Provided 73 no - 1982 2021 4.50 12.03 5-12 4202 - 4195 |In Adin next to BVMW-1
32A2 38N07E32A002M | 410950N1211839W001 Other 4118.80 | 4119.50 [TOC 49 no - 1959 2021 0.00 12.10 0-12 4119 - 4107
32R1 39N09E32R001M [ 411649N1209569W001 Irrigation 4243.40 | 4243.60 |Hole in pumpbase, south side. -- no -- 1981 2021 37.90 82.20 38-82 | 4206-4161
ACWA-1 38N0O8E07A001M | 411508N1210900W001 Irrigation 4142.00 | 4142.75 |[Access port on NE side of wellhead. 780 no 60 - 780 2016 2021 15.65 102.85 | 16-103 | 4126 -4039
ACWA-2 39N0O8E33P002M | 411699N1210579W001 Irrigation 4153.00 | 4153.20 |Access on SE side of well casing 800 no 50 - 800 2016 2021 13.65 26.60 14 -27 | 4139-4126
ACWA-3 39NO8E28A001M | 411938N1210478W001 Irrigation 4159.00 | 4159.83 |Hole in pump base, remove plug. Same access as airline. 720 no 60-720 2016 2021 8.42 23.07 8-23 4151 - 4136
BVMW 1-1 -- 411880N1209599W001| Observation | 4214.17 | 4213.84 |Notch on PVC casing 265 no 175 - 265 2020 2021 29.66 52.66 30-53 | 4185-4162
BVMW 1-2 -- 411881N1209598W001] Observation | 4214.54 | 4214.21 |Notch on PVC casing 52 no 32-52 2020 2021 28.69 36.82 29-37 | 4186-4178
BVMW 1-3 - 411878N1209593W001] Observation | 4218.50 | 4218.17 |Notch on PVC casing 50 no 30-50 2020 2021 32.69 40.84 33-41 | 4186-4178
BVMW 1-4 - 411880N1209590W001| Observation 4218.39 4218.06 |Notch on PVC casing 49 no 29 -49 2020 2021 32.38 40.36 32-40 4186 - 4178
BVMW 2-1 - 412119N1210286W001] Observation | 4216.51 | 4216.18 |Notch on PVC casing 250 no | 210-250 2020 2021 21.66 22.33 22-22 | 4195-4194
BVMW 2-2 - 412118N1210286W001| Observation 4216.77 | 4216.44 |Notch on PVC casing 70 no 50-70 2020 2021 17.48 20.82 17-21 4199 - 4196
BVMW 2-3 - 412110N1210287W001] Observation | 4214.26 | 4213.93 |Notch on PVC casing 70 no 50-70 2020 2021 31.30 34.73 31-35 | 4183-4180
BVMW 2-4 - 412120N1210294W001] Observation | 4209.95 | 4209.62 |Notch on PVC casing 60 no 40 - 60 2020 2021 19.77 23.63 20-24 | 4190-4186
BVMW 3-1 -- 412169N1211050W001] Observation | 4164.75 | 4164.41 |Notch on PVC casing 185 no | 135-185 2020 2021 14.86 18.34 15-18 | 4150-4146
BVMW 3-2 - 412170N1211050W001] Observation | 4164.92 | 4164.58 |Notch on PVC casing 40 no 25-40 2020 2021 9.96 13.60 10-14 | 4155-4151
BVMW 3-3 - 412157N1211051W001| Observation 4164.36 | 4164.02 |Notch on PVC casing 50 no 25-50 2020 2021 5.70 8.56 6-9 4159 - 4156
BVMW 3-4 - 412157N1211054W001] Observation | 4165.31 | 4164.97 |Notch on PVC casing 50 no 25-50 2020 2021 6.83 9.81 7-10 4158 - 4156
BVMW 4-1 - 412029N1211587W001| Observation 4152.73 4152.40 |Notch on PVC casing 425 no 385-415 2020 2021 37.43 64.75 37 -65 4115 - 4088
BVMW 4-2 - 412029N1211588W001] Observation | 4153.06 | 4152.73 |Notch on PVC casing 74 no 54 -74 2020 2021 29.77 48.57 30-49 | 4123-4104
BVMW 4-3 - 412030N1211579W001] Observation 4152.66 | 4152.33 |Notch on PVC casing 80 no 60 - 80 2020 2021 29.68 48.96 30-49 4123 - 4104
BVMW 4-4 -- 412035N1211578W001] Observation | 4161.65 | 4161.32 |Notch on PVC casing 93 no 73-93 2020 2021 39.06 58.80 39-59 | 4123-4103
BVMW 5-1 -- 411219N1211339WO001| Observation | 4129.05 | 4129.05 |Notch on PVC casing 540 no 485 - 535 2020 2021 40.35 46.65 40-47 | 4089 - 4082
BVMW 5-2 -- 411220N1211339W001] Observation | 4128.92 | 4128.92 |Notch on PVC casing 115 no 65 -115 2020 2021 20.40 25.80 20-26 | 4109 -4103
BVMW 5-3 - 411212N1211366W001] Observation | 4131.73 | 4131.73 |Notch on PVC casing 85 no 65 - 85 2020 2021 34.86 45.02 35-45 | 4097 - 4087
BVMW 5-4 -- 411206N1211340W001| Observation | 4130.23 | 4130.23 |Notch on PVC casing 90 no 70 -90 2020 2021 33.67 43.27 34 -43 | 4097 - 4087
Notes:

-- = information not available
feet bgs = feet below ground surface (depth to water)
feet msl = feet above mean sea level (groundwater elevation NAVDS88)
water year = October 1 to September 30
! For the purposes of this GSP, the terms "screen" or "perforation" encompases any interval that allows water to enter the well from the aquifer, including casing perforations, well screens, or open hole.
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WATER WELL DRILLERS REPORT

State Well No.
Other Well No.

(12) WELL LOG' Total depth_ﬁ‘lft Depth of completed welL&ﬂ',

from ft. to ft. Formation (Describe by color, character, size or material)
1 b w/(’ ,(04@ S r»V{
2 -0 Y bt M e S s il y
/0 - 15" Bt 5 by %;b

/& — i85 B apo™NNCLues,

Township. 4 Range_

62 E Section, 3

25~ -39 B e ‘S?\MM Sond  Waef,

Distance from cities, roads, railroads, fences, etc

25 4L Gpa Bt ol o Htppel

Yl —S50 N (%od/

I N ztuX% Yo & vl

70 95 \\/ZM /%4

(3) TYPE OF WORK:

75 298  \Bhlew I 4hL L/M,

New Well & Deepening (1

93NGT O 2Ll

Reconstruction ]
@ Reconditioning [
Horizontal Well [}

Destruction [] (Descnbe
destruction materials
procedures in Item

(4) PROPOSED U3!

Domestic

P7 U A En  Somly Ll
R\l < PN 4
NSRS - Jus Wﬁ Yumec, _

\24?30 ) \\?ﬂﬁ;\/»wﬂ @@/&m,e doap_fluzee

Irrigation(/\

4%% bb ’\’WW%GM 1Y 20l
o, %‘a’ ﬂj/./—f,é S&‘W/

N zza/\ P/

Industrial O
’Eé\t Well O«
Stod

. ici <
/9 Municip E‘l\

\\‘ACZ)@ - 22% KT AA Stned_2 floa /mﬂ/e?

Qé«;‘”‘ Nz

(5) EQUIPMENT:

Rotary  fiq] Reverse [
Cable [J Air | O
Other [} Bucket [J

A
25K -2 e é"mﬁb

| WELL LOCATION SKETCH NN/ Other /A O
NG

@Zoul
PR\ 75~ PBLGh, S AT T Sont /dwud

(6) GRNE‘{\PACK
) No ') Slze
Q ter of bore Vel

%ﬂ mm_;»;__\q_aiﬁﬁ_&\

\\5@\ :3&0 oy f’/m%

(7) CASING INSTALLED: ( SV}’ERFORA (\ \
Steel [ Plastic [J Congc gt Type of pe@ on\size of screeg/\

=/ —

Y i ol | 0] N 0
ron | oo | | PR B &

o IO /87
N

Lo > | 23 \\—WA

LT -
JINV

(9) WELL SEAL: -
Was surface sanitary seal provided? Yes [] No M If yes, to depth__ ft. -
Were strata sealed against pollution? Yes [] No [ Interval ______ ___ _ft - _ - = oo
Method of sealing. Work started JUly 19_ OL Completed JUuLy 19, Ol
(10) WATER LEVELS: 2 WELL DRILLER’S STATEMENT:
Depth of first water, if known ‘? ft. This well was drilled under my jurisdiction and this report is true to the best of my
Standing level after well completion 34 g | knowledge a?bel:ef
(11) WELL TESTS: ﬂ % SiGNED___{ Ol K/‘ /é;f)’b’lﬂ/léf I
Was well test made? Yes No O If yes, by whom?_, L P (Well Driller) .
Type of test Pump Bailer [] Air lift [/ NAME. Cénners! Well Drilling, Inc.
Depth to water at start of test. ft. At end of test________ft

Dismarge_Z(}Lgal/min after_#__hours Water temperamre%

Chemical analysis made? Yes [
Wns electnc log made? Yes [

No ] If yes, by whom?

(PersonBﬁmm, or é gomhon) (Typed or printed)

No E If yes, attach copy to this report

Address.
it Alturas , Calif., 96101
License No 250298 Date of this report. Nov., 81

DW 8 (REV. 7-76) IF ADDITIONAL SPACE IS NEEDED. USE NEXT CONSECUTIVELY NUMBERED FORM  a3s16.950 7-76 s5om quap (DT ospP
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U ONAL
File with DWR

Notice of Intent No.

Locul Permit No. or Date.

Address__

City_

(20 LO%ATIOg OF WELL (See instructions ):

Qwner’'s Well Number.

Clunnts

Well address if different from above

# U

STATE OF CALIFORN!A 3 7”/3’5 Bo%’)t fill in

THE RESOURCES AGENCY
DEPARTMENT OF WATER RESOURCES NO 1 4 5 8 0

WATER WELL DRILLERS REPORT

State Well No.

Other Well YCONFIDENTIAL LOG

( 12) WELL LOG: Total depm’_-l:l:l-o_'lt. Depth of completed wd@ﬂ.
from ft. to ft. Formation (Describe by color, character, size or material)

Q! -2' Top osil

2! -20' Brown clay

201  -50' Blue clgy

CO'  -S551 WHite pumic

Township. 37 N. Range. B Eo

Section 6

55! -70' Brown szndsidne

Distance from cities, roads, railroads, fences, ete,

N.E. % of N.W. X

70! 75! White pumic

75"  -9ui- ¢ . sgndstone

90" -105' White pumic

105' -135' Brown sandstone

i

Reconstruction
Reconditioning

Horizontal Well

Domestic

WELL LOCATION SKETCH

{3) TYRE OF WORK:
New Well m Deepening [

Destrection [ {Describe
destruction materials
procedures in Item

(4) PROPOSED

Irn‘gatiun/\

Industrial %

/ \
\\/I Other

1397 -150' White pumic

150t -1561 ssndbtone

a 156' 174! :

O -2101 rtone

O @0' 2200 ‘tone some white
2380 230! cement gravel
230" -2i0" & white pumic
250t -270! ‘e pumic
2701 2951 't gravel

5921 310' Brown Sandstone

310¢ -325' Brown cement gravel

3251 330! Gray ssndstone

330' 34Q' Brown sandstone

307 3507 Gray cement gravel

(5} EQUIPMENT: (8) GRA PACK: @ L o
Rotary [0 Reverse O g No Siz&%_A Gray sgndstone scme clay
Cable [ Air X er of bore. _",‘j\\ -
Other [ Bucket O | RQ om___z \B; AN
(7) CASING INSTALLEDy (BMERFORA% \Q\J -
—
Steel R Plastic [J Cdydret Type of pcr{i‘)‘:’aj‘k{n otize of scwe@ -
RS ~7 ~
From To, Mr F ) ;S) To \ﬁl@
ft. &(ﬁbuu Wall . fr. Q2 \Zsiz -
o' | 20151 188 > N N -
\'/ /\“\%\’) -
N -
NN
(9) WELL SEAL: 20' -
Was surface sanitary seal provided? Yes O No O If ves, to depth___&=™ ft. -
Were strata sealed aguinst pollution?  Yes 0 No X Interval ft. - ., .,
Method of sealing GaS:Lng Work started. AUE . 19 {D Completed. AU o 19. {9
(10) WATER LEVELS: 0| WELL DRILLER’'S STATEMENT:
Depth of first water, if koown 5 T ft. This well was drilled under my jurisdiction and this report is true to the best of my
Standing level atter well completion 20 it. knowledge unm a W%
{11) WELL TESTS: Conners' SIGNED. o
W N test made? Yes 2B No [ If yes, by whom? nn k3 riller
Tysge‘:(fe tesets e Pump R : Bailer (J Air lift O NAME Conners ' Well Drilling, Inc .
Depth to water at start of test 20 _ft. At end of test ' fr 6er:nn firm, m- nratmn) (Typed or printed)
Dist:.harg'e2 0 gal/min afterj'__lsmurs Water tempemtureLO:I Address

Chemical analysis made? Yes [ No X
fectric log made? Yes (7} ~No I

if ves, by whom?
If ves, attach copy to this report

cio Alturas ’ C allf . L 96101
License No 250298 Date of this report Segt [ ] i i

1188 (REV. 7-76) IF ADDITIONAL SPACE 1S NEEDED. USE NEXT CONSECUTIVELY NUMBEREP FORM 1816330 7.76 3om auan Or os»
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FTELD WORK SHEET

T

Report No. /45780 . “w
Owner .

Pump No. Tkl i;ﬁl .(_...._'3“\: al
Meter No. é ?4{

P.G,&E. Loc. No.

’ v
M .

y Lassen Co. R4. +/7

Elev. 4—/ 30

Section é c )
Township /\/

Range (2 E

Location cf Well in Section

L)

Is well measurable? .

Mo

4:000 feet North, ¢

2 OO feet West from S. E. corner
of Section

1Y

REMARKS

Dwvaf a4 o0.0€ O Y YN[ESien A“0 Ml v e wret!

dJd 7
but  woell = npet mmw&h‘&_.

()

e S

Field Checked by” ,
. 279 70




ORIZIMAL
Flia whh DWR

35:4/‘31’7 -

WATER WELL DRILLERS REIMORT Eo ot Fill In

[54<l o 2078, 2004, PO0L, T0AZ, Waccr Cadel Nﬂ'

49534

THE RESOURCES AGENCY OF CALIFORMNIA

Srape Wedl Mo

L
; DEPARTMENT OF WATER RESQURCES
ebore Tl .'«:.P':_,GHH?EN.TML Lo
L ocdo e | 3757
{1y PR, (11] WELL LOM::
E Terzal deges El? e, 1hpia od complens wall :::1? L.
ellu_dd Farmilicn- Druoifr Fporebor, rhdoarrar, e of =pferie, and pirpzdarr
1. <2 Ie.
(2} LOCATION OF WELL: [lm—e¥-—-5S0il an¢ gravel
CenaLp LaSSEE LI Dankbdd, i oy -;“--'- E--- h-ﬂ.rﬂ E&I‘l dE tﬂne ,,,,,,,,,,,,,
Tawesbip. Eraprard Smiioe T OM . A 9B, Dec. 8 Pmmmd=agourae gravel and sand
Fhaaerd frzo citir, ez, rlracda. €ic. GE".Ilt-ET ':'f thE H L] "'lé" i’ g_—---EE—- —Erﬂ_\r ﬂ:la&r E.r:d Eand
D emf eyl Jow chalk
{1} TYPE OF WORK [cbeckj: A== B g LAY, _CLAY
Mew Well B Detpeniog O Recondsikening 1 Deserovizg [ Efme—d——pgray ¢lay ond loyers of zaad
Jlf doafrawiiee, dedoriter oeaferinl ocd }r{-&rﬂ'u" indfem T 'Chi .,..._.._..l-l:l 5—— Emlﬂi
(+} PROFOSED USE (efech): (7] EQUIPMENT: ] )f=m==] 3 fme=gray shale
Dorcstie [ Leduseeial [ Municipal [ Rotary 0 A3==18%——gtay clay .
Icogarion [] Test Well [ Cither X Cahl= E 18%a=20]==hbroan clsY
Oiehee [0 (501 ==sil-—klack sand and layera of shale
(4} CASING INSTALLED: 211-= F==gleen clay
ETCEL: CTHECA: If gm":] PJ:': kl:li
EINGLE J& DOUBLE [J .
trage T¥arweer
Frue= Tw £z af Jeany T
Fr. i Di:m wal Ere Ir. LR
P - U
T i Y RSN
Jmusiber ariac wel d I —— EE‘F] I‘E —h |'r|ﬁ I r_l
{7) PERFORATIONS OR SCREEN: et b 52
Iypdal perfecsusd oo abod oF 1enn —— T
Perd. Kows
Fran- To [1s r=r Gizr
M. Lr. row 1L . .
{£) CONITRUCTION:
Xuu vt latr panitars el puyrited? Yo dor % 0 Toabergench 2
Sard aop e waled apaens et lasia? Y 1 Nz ﬁ If e, e Bepthool a1:ac —r.
Fium Ie. w2 Tl.
Erea fc. ca Ir. erk izarmed E‘Jrg H] ‘Tﬁ E jr-i -I L] TI:I'
Wechael 14 wealing wI1t DRILLIER'S ETATE"-IE“\T
. TEii ovl! wm driflrd under my jarhficfioo and fhe mrpard 61 frmr The Baoir
(9 WATER LEVELS: o wy Encatednr rwd felicF. v ’
Tupak 11 wbich waitp men Bicl dimnd, i begmn L) [a.
faandine_breal belore perfarner, if bocre 1, X WANME Tobp A, YAn Meter e
!ll:d iny Nl adoie getaritiae and ﬂwlnpi E 31 T dc. 5" eR ik, £1m, ar carzeruica) -{!’:.]hr.l w'h“fd:l
1 Addroa
.:u; SEERSTs: 11 a Brag 50
|.| pren oi v O Be ] o, b ubaa b
iz B o inin =ilh [, dramdown ifore 1 bro [GraHEn]
EE?‘H.IU:: =% whlcr "":-'E T3 chwdaul analsdic mded Y1 O h‘ny
Ful el il lig mude<f =il T | ! h'-clII |I'Tn."=:-_'l-1_:h ZART 1igrnic h"u.—g 4'4Tj I Tkl . - f{l.l |9_TD

SKETCH LOCATION ©F WELL OMN REVERSE SIDE



ORIGINAL
File with DWR

.\'mi,)“\lntent Na

STATE OF CALIFORNIA

THE RESOUR

DEPARTMENT OF WATER RESOURCES
WATER WELL DRILLERS REPORT

Uu not ﬁll in

No 09002?/

State Well No

CES AGENCY

Locaa mit No. ot Date Other Well Ng, STV
(1) OWNER: (12) WELL LOG: Total dEDﬂ1_26.0_ft Depth of completed well______ft.
Address from ft. to ft. Formation (Describe by color, character, size or material )
City 0 - 3' Top Soll
(2) LOCfIOfNA OF E"ELL ( See instructions ) —
County. L | hd Owner's Well Number. 3! _ 15 ! Brown Cl
Well address if rhﬂerent frpm above, -
Township, hj Range. 7 ‘B Section ‘ 3 15' - 60' Blue Clay‘\\y
Distance from \|t|¢s, roads, raitrgads, fences, ete q [2) ME@"" _ \k
. ‘\‘-y‘t‘?il— Cﬁ/\i\. 60' - 105' Bro
;‘ -
A : 105' - 118" \\White Pumice Sandstone

f/yg chen
s o

/!

/

(3) TYPE OF WORK:
New WellX1 Deepening [

Brown Sandstone

118" “AN330'
N\

WELL L(}CATION SKETCH

Reconstruction O -

Reconditioning M ' - 160 Wh@’&%ﬁ’dstone Punice
Horizontal Well O )

pumeir 0 s [ TORUS 1807 By Sandstime

procedures in Item /) "

(4) PROPOSED -’ 80' (\E\i&‘\\ White P(ﬁiésggﬁed Cinders
Daomestic Ity

Ierigation % O 210_\\\ PINE Broﬁn @dstone

Industrial a L\

Tegn Well O Qéltq‘\/— 245' - Brown Cle;v

Stoc] g\ 7N ‘\\

Municip K2U5' - 2687 PBfown Sandstone
)Ol.her \:ﬂﬁ g

{5) EQUIPMENT: (8) GRAV‘%ACK V <<A_
Rotary @ Reverse ] SIZM&_ @ v

Cable [ Air X Q t of bore. @N) iy

Other O Bucket [ x“v -

{7) CASING INSTALLED: (3)\ﬁEnFonAﬂb§>l N

Steel I Plastic [J Co& Type of perfifga) ar dze of scree@ = -

From To Dia. GM Fr To Q\;;@ -

ft. it (QPin. | Wall ft f. 2 i Z

0 20 \NI8) > ANy -

= (\% \%>b -

ARV -

(9) WELL SEAL: ‘ N -

Was surface sanitary seal provided? Yes (] No [0 If yes, to depth________ _ft. -

Were strata sealed against pollution? Yes {7
Mcthod of sealing

No [0 Interval = ft.

Work started 19 Completed 19

(10) WATER LEVELS:

Depth of first water, if known

Standing level after well completion

WELL,DRILLER'S STATEMENT:

This well was drilled under my jurisdiction and this report is true to the best of my
knowledge and belief.

Capied Srom  Trlley Npte;

(11) WELL TESTS: SIGNED.
Was well test made? Yes (1 Ne O If ves, by whom? (Well Driller)
Type of test Pump O Bailer [] Alr kit O NAME__ Conners' Well Drilling., Inc.
Depth to water at start of test  ft, At end of test ft (Person, firm, or corporation) (Typed or printed)
gez_;;&gnl/mjn afterl&hours Water temperature, Address iio' Box gi 3
analysis made? Yes O Ne O If yes, by whom?, City. turas a C 2ip_96101
Was viectric log made?  Yes (3 No [J If yes, attach copy to this_report License No 25029& Date of this report_Ag_ggSt 1 L_lg 81

DWR 188 (REV. 7-76)

IF ADDITIONAL SPACE 1S NEEDED. USE NEXT CONSECUTIVELY NUMBERED FORM

12



STATE OF CALIFORNIA

39N |8E

ORIGINAL Do not fill in
THE RESOURCES AGENCY

File with DWR DEPARTMENT OF WATER RESOURCES NO 090143
N o Tntent o WATER WELL DRILLERS REPORT Ste Well Mo
L“-‘, . «rmit No, or Date Other Well \NQ ..n:--

. e BT
' ; s f me FE ==
(l) ( (12> WELL LOG: Total deptL(/ i l ft. De;ﬁl of completed wellﬂil ft.
Address. from ft. to ft. Formation (Describe by color, character, size or material)
Gity__ O - é'_ 0p Soif
(2) LOCATION OF WELL (See instructions): - Hare/ Pen ,
County. (-. &5 5 ¢ in ( ee(;zieiicvt/(lllllslzlmber / 5— -9 2\, Ld et /,C} <, /‘( 5 /QC:EQ

Well address if different from above

7 N\N\Harg So./ i

1~
]~

(10) WATER LEVELS:

43

Township. ) g M Range. ? ﬁf Section, /6 II - vEL (’ch/( B/QCK!
Distance from cities, roads, railroads, fences, etc l/’/ M /C'. /‘/@%7‘}) i /2- = LJ g \\\ C (4 XV //94 7‘“ 51‘04117 g
from M2, Uy WMile (st~ from Finleyly] 43 - 43,5 oS Rde ks’
! 455" - 78\ D ey, (ig9h- Biows
4 76 - [27\\ Blae Clay
SCeficaq (6| (3) TYPE OF WORK: | 127 212§ > foc k& /
i New Well fj Deepening [] /Z 8‘/\\[\6—6’ . SQQC/ S k?ltc‘
~§ wai’l Reconstruction O /5-( W’ \ i(J/, 3 f& c 4(&./ k
A Reconditioning D€ -238 Q2 ¢ ravel d Soac/
DA wive o R TIRD " paik ey
i Dusruction 01, (s “31Z N\ Qe STonl
procedures in Item ?YZ 3 « /\« @) lé I‘ et / k"
- " ———1"(4) PROPOSED f 27 =~ 8 Wer & (<.
A 2 Sepsanyille Ref Domestic BV S = \\ Seney S Pane @/Qc/<
Irrigation/\ = ZIA \ %i 5\\](@ /I c/ ~ 4
Industrial \> 0 &\)}{\—\\/ : . \\
, NN
- ?Q\\)) EZAN
/ AN —(~ < oS
WELL LOCATION SKETCH  \\\/pOther ol” - =
(5) EQUIPMENT: (6) cmvh%mx @ <</)_ <
. Rotary [& Reverse [J % No Slz&%‘_ (<\\\v
Cable [J Air =] Q ter of bore. 73 @\\)) _
' Other [} Bucket [ }Q ed™fom 2 %‘\\ ’fz{_t'\\\\\\\\ v
(7) CASING INSTALLED: (8) WERFORATTONS: AN A7 -
Steel P Plastic (J Cog\% Type of per@x{ or di%e of screer@ =4 -
’ ] NN ¢ . _
ron | T || Be\IP B 4S8 -
6 [25ONM /g /oo”| 25Q N\ -
N~ NN -
NS -
(9) WELL SEAL: N -
Was surface sanitary seal provided? Yes {®, No O ¥ yes, to depth%i&. - -
Were stmt'\ sealed against pollutmn? Yes [J No ® Interval ft -
 Method of sealing Lemen ™ : Work started é"- FKS 19_97 €D Completed /= 36 19 YO

WELL DRILLER’S STATEMENT:

Depth of first water, if known ; ft This well was drilled under my jurisdiction -and this report is_true to the best of m y
Standing level after well completion , &/ ft. knowledge and belief. '7 R ’Zf@

(11) WELL TESTS: . oA SIGNED. % ./ /. (3

Was well test made? Yes No [0 If yes, by whom? Se /£ — y (Well Driller /

Type of test Pump Bailer [ Air lift D NAME. J Z‘ LAl

Depth to water at start of tes ft. At end of test ft (Person, firm, or corporation) (Typed or printed)
Disd\argeMgal/nﬁn after__l_a_.hours Water temperature | Address

Ct }1 analysis made? Yes & No [J If yes, by whom? C‘l/ A‘) Q/&L\/ City Zip,

Was wiectric log made? Yes (O No @” If yes, attach copy to this report License No Date of this report.

DWR' 188 (REV, 7.76)

IF ADDITIONAL SPACE IS NEEDED. USE NEXT CONSECUTIVELY NUMBERED FORM

73



HOT0IH 3

""é‘ ’ STATE OF CALIFARNIA State N i
Fo N . THE RESOURCIES AGENCY tate No. .
IR . DEPARTMENT OF WATER RESOURCES :

WELL

DATA

DISTRICT
Owner State No.
(/*"f('b lAddro.ss — i Other No.
st Tenant -
Address - - ‘ .. i il
Type of Well:  Hydrograph [] Key ] Index [ 7] Semiannual [ <l SN
neatia, N M"l\ fall e . Bosin lf’}\ vallew »
Reslrtn o . Qed. Mo
PRoe Y Section _.__,L_L..__, wp, O N 3 8/\1 Rge. Se  sE Base & Meridion
‘/4 Pataai Mmﬂ,\ Al Az Y /‘MJ-’ PP Nae. [Z
e s g =z . . . o e
" Reter srsa Paint diseription 20 Seer v o E4o ;‘ﬂiug =South  0f Fuemyp base
RN : T - ] . Ho . ;
o - ft, gt:lov: land s..mcce Ground Elevation 418 , f;-;:
“Raie - Derernn.;-d from G d - .
W Ation _ G Srien w3 & Depth_-ﬁ ﬁ_l ___‘:.'
[ - T, perforo:?c.n; )
A f‘;v: DWR' [:| USGS [_T:f: USBR . County [T} tee. Dist, {T] Water Disl (3 Cons stt M M
Chi.: :\-;5Ji{c£:: N~ . et Depile 55 Top Aqe Depth 1o fige, 2y, L
T‘.{""‘. e e D Perm ~ting Thickness

3\3-}&?.;

Gravsl. v sc

Yes [

'Dcpfh fo Top Gr.

Depth to Bot. Gr.

No [

Supp. Aquifer _ i Depth to Top Aq. Depth to Bot. Ag.
. Driller Lincey BetTZ’ .__
/J Date drilled __ ’1/ Q &) Log, filed open (1) confidential (2) M
\ . Equipment: "Pump, type Cealna o moke Loy ow A ] )
Serial No. P 1930 Size of discharge pipe o in. | Water Analysis: Min. (1) ______ San. (2) H.M, (3)
Power, Klnd Lgld’ Make Water Levels available: Yes (1) No
H. P, ¢ C o Motor Serial No. Period of Record: Begin End
Elec. Meter No. Transformer No., Collecting Agency: _
Yield ’4 5o _G.P.M. Pumping level ft, { Prod, Rec. (1} Pump Te'st (2) Yield (3)

SKETCH

i ( '\,\
\e\ﬁ ' E nwul\ d'\‘\/
B ri‘) [}
H ) [
: . \.k ....!._..J L..
“~ €14
Ce P4 AT ey

REMARKS

/W\LLV‘/W\M U.«- &Vsl\gfv s poplesin ﬂﬁu%

\.AJ(IJ t"é /1~(MA,4 (;'Uu—-/

33/'—75/8’/ e pe

40,4 JA& /.
"/

Recrdnd by: ,_,LS__L- )
Dare _ .L[ 5&\(

R.429 :
429 (Rev. 4/70) ‘




[

 county Zﬁj-séf/\/

FOR FIELD COPIES USE ALTERNATE LINES

Paven RO,

(‘

REGION,

e DL ERER

m)g :

oo W

DEPARTMENT OF PUBLIC WORKS
STATE OF CALIFORNIA

WELL LOG

aﬁg
s DIVISION OF WATER RESOURCES  sasw /Q/é L ,WL/
T 6 357/\// W’»W M5 am

OTHER Nos

T

CONBIBENTIAL oG
Water €ode Sec, 137%
i~

RaNci  Heosd .

LOCATION, E 14 »

Ll Mite

Y Q»\W’ Q'Clq ¥, 0 SwW o By

OWNER.

DRILLED BY. ‘Jﬂ Cie. LCoavwnew

ADDRESS,

DRILLING METHOD ("ﬁ’@n(:

THae

ADDRESS.

TRheReR

SIZE OF CASING DEPTH. [0

GRAVEL PACKED.

CX\Q AR 1— %Q{

/94 Y

DATE COMPLETED,

STRUCK WATER AT.

\ I
PERFORATIONS. Ao A&

SIZE No

WATER LEVEL BEFORE PERFORATING.

AFTER

TEST DATA: DISCHARGE G. P. M,

DRAWDOWN FT. HOURS RUN

ANALYSIS.

OTHER DATA AVAILABLE: WATER LEVEL RECORD

\
SOURCE OF INFORMATION_ Y= 12 C ¥ C ONANER

SURFACE ELEV DATUM
DEPTH Borrom MATERIAL THLSRS Tiis
OF STRATUM 54
Yie R"HL: @,\}au — Nack Conngr
4thtunlks here wias “awhide
A \r\(j NN b'DJV\‘Om m@ \« ple
D e se\ Vo - D00 o\pft?
COPFDENTTAL LOE
Wiier Code Sec. 13752
o ?‘i‘{ o
L
by
L
LOG OBTAINED BY.<D) 7 CroTl DATE 3-8 7 sHEET 1 OF___ 7

-
FORM 263, sc4z 12-54 5M ) sPO

75



26N 4018

ORIGINAL GTATE GF GaLIFN A W Do not fill in
. , THE REEOURCES AGEMHCY
File with DWR DEPARTMENT OF WATER RESOURCES Mo. 138558
s gt _ WATER WELL DRILIERS REFOET e Vol e 4
Lo, wit M i LMt ———— Cthe Wl N e mrt e
I:HI' e l:'iﬂ.l'-:I Tﬂ?E["-’ Lﬂﬂ: Teda! Jeplie AL eplE e cogplened wrll I
Addie Tnem fE . It. ¥i lihgi-ir\-lnc Ly wla, charmgler et wr malenal;
il J-3 Top soil )
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STATE OF CALIFORNIA
THE RESOURCES AGENCY

DEPARTMENT OF WATER RESOURCES
WATER WELL DRILLERS REPORT

ORIGINAL
File with DWR

39N -8 F~/g
Do Not Fill In

N¢? 127457

State WellNo.
Other Well No.

(1) ¢

(11) WELL LOG:

ot
Name Touldepth 250! f. Depth of completed well 2501 fr.
Addre Formation: Describe by color, character, size of material, and structure

fr.to & ft.

(2) LOCATION OF WELL:
Modoc

County Owner’s number, if any

01=-2' Pop soil

P T 5L o 7 .

Township, Range. and Section 1 30 1~ R O B Sec. 2 18 21-60' White clag™

Distance from cities, roads, railroads, etc. S .L} - lﬁ Of :S .Tu‘z. l& : . ’ h
77

601=1L0' Gray clav

(3) TYPE OF WORK (check):
New Well Deepening [}

If destruction, describe material and procedure in Item 11.

Reconditioning ] Destroying []

11019200 #lue ¢k ¥

(4) PROPOSED USE (check): (5) EQUIPMENT:

200! ~2EF1 205 Black

Domestic Industrial ] Municipal [] Rotary
Irrigation [[] Test Well ] Other [ Cable O 2051 =250 Grav chav
Other [l
(6) CASING INSTALLED:
sTEEL: K OTHER: If gravel packed
SINGLE DOUBLE []
Gage Diameter
From fo or of From To
fr. fr. Diam. Wall Bore fr. ft.
or Lo 8" 1188
Size of shoe or well ring:  NONE Size of gravel:
Describe joint *‘v"Jre 1(16(1
(7) PERFORATIONS OR SCREEN:
Type of perforation or name of screen
Perf. Rows
From To per per Size
fr. fr. row fr. in. x in.
Sy
O
(8) CONSTRUCTION: €O
Was a surface sanitary seal provided? Yes B  No (J To what depth }1 ) fr. itk
. . ) Waler Cod
Were any strata sealed against pollution? Yes [ Nom If yes, note depth of strata ~
From fr. 10 ft.
From ft. to ft, Work started J‘U.l:‘f 1973 , Completed Julj] 19 73
Mechod of sealing G 881N & cement WELL DRILLER’S STATEMENT:
This well was drilled under my jurisdiction and this report is true to the best
() WATER LEVELS: of my knowledge and belief.
Depth at which water was first found, if known 200 ft.
Standing level before perforating, if known ; fe. NAME Conners! Well Driliing, Inc.
Standing level after perforating and developing 20 fr. (Person, firm, or corporation)  (Typed or printed)
(10) WELL TESTS: ir test Address Py O, Dox 92 Alturass, Calif. 96101
Was pump test made? Yes [] No [J 1f yes, by whom? Qr i l 16]_” P N 2~
fetd: 30 gal./min. with f. drawdown after 2 hes. soneo) AL /S Lot 4 -
v 7 Bl -
Temperature of water Was a chemical analysis made? Yes [} No I J (Well Driller)
~ U ~
Was electric log made of well? Yes [J  No (X If yes, attach copy License No. 2/‘0298 Dated i'eb, 19 75

SKETCH LOCATION OF WELL ON REVERSE SIDE

DWR 188 (REV. 9.68)

67139750 8-72 so0M TrRIP DT OSP

78



WELL LOCATION SKETCH

NORTH BOUNDARY OF SECTION
] T

!
' i
' |
' [
| !

NW{‘/. NE:’/4
S ==
! o s |
| £ I
| |
| |
: |
| i
[ |
[
l I
l o |
SW"/‘ = SEI%
L - e e ]

l ) {
| o, |
|
s ! |
! |
| - I
i |

2 MILE Y2 MILE

A. Location of well in sectionized areas.
Sketch roads, railroads, streams, or other features as necessary.

WEST

NORTH

SOUTH

EAST

B. Location of well in areas not sectionized.
Sketch roads, railroads, streams, or other features as necessary.

Indicate distances.

¥2 MILE

Y2 MILE

39N

Township

Range

8 E

N/S

E/W

Section No.

18

79
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] .. STATE OF CALTFORNIAY, ' ' Bo WNof Fill In
SRIOIHAL THE RESGLURCEE AGENCY ] .
Tl with DWE CERA H‘TMENT OF WATER RESOURCES . NE l 2 8 l 3 5

ﬁ,_, : WATER WELL DRILLERS REPORT Sr.ve Wﬂl% NETENTAL OG0

7]

=iy [k

Ukter W

{11 MY RER

H

(11} WELL LOG: _
Tanak dipth 153 in. Dip:'h;fmpl:uﬂwll 13? I"lé

A

Farmuumas Dvirriby by cofor, cheactor, Rt of mererinl, gad propeaep

fi-ne Il

2} LOCATION OF WELL:

0—-lz——top mcll

Ceranay Crucud’L auntar, if wy 1%. -EHB—;—hEt-Iﬂ ]:'m
Ta=nthic. Faoge. scd Secliea L m Eac" £hf 3—-??---‘31"531"!1 ':L'Ear
Dircncad bream cledn, raxdn, raidreade aes. ﬂ'E" - *+=rF g ?'-'-Hli;'“"“'-h'mm mﬂ.Et'ﬂﬂ!
M, 0, B.H, U2 lemmocniras gand, pravel & colay
(M TYPE OF WORK (eleck): 2] G0 - o]

Ef=wr Wlell -E Dieee=nioe [ Recomdirioning [J [hacroring []
UF dertruedion, devisibe whddesidt amd preesdacer id Mewr 1.

s} SO =ik plndica

159"—'—@33_-—'“;&'5'. ra of pumles and pray clay

(4] PROPOSED USE [check):- (7} BEQUIPMENT:
Domeseic ] Induscrial [ Municipal (7 Rociry
Ireigation [] Test Well (O Celer [T | Cable
) Crher 3
(6} CASING IMSTALLED: :
STELCE: OJTHER: ]f Elﬁ\"#l P:':htd
HINGLE T PROUELE [ mm—asman
Gare Dizmsssr
Froam Tu or of From Tao
1. FE. Tiam. Wall Rocc Fe. ir. _
(-'\\ 1) L 1 )
Sl e wr =l aioe: 'E:' :EE ": E E | Sirc gyl couerls
Lk et hint Hﬂlﬂ.ﬂ‘d
(7] PERFOERATIONS OR SCRERN: Ly T !'. o
Tapr of orcbara tien or care of serces TWERA mmE L LS
Wk Code Sec (0707
Perf. Buorery, -
From To I3 pec e
v, it 0 fr, iNe X ik
(£} COMNSTRUCTION:
Bad & apaferr sadicery el pravided b Can E Me O Tomhaa dr\pl_h "'ll E_L_
Weir max alich il reairal pallaimat Yo I_';': e M2 I iy mnrg digih al icrce
teza :l'.? fi-1a 23 Er.
$oam I w . T 5 P costd E£fF w PH
Muibat al wribing 'E.‘-"H.-EE_ﬂ._ WELA. BRITLER'S FTATEMENT:
{.9_] WATER LEVELS: . mfi?i:ﬂf;;ilfﬁﬂl?" My Jarreficiion amd (B8 Tapoel Ir frwe do fAe Derr
%Iﬁ &c waich machr waL Bric Teed, LT Brawa 1? M.
$uandiag leael defoue rilirsting, if knmen 17 it Mahif Joho A, Van Meter
".iund‘l'aE lerrd wleer Er]'uuhﬁ acd d-n'r!_n-ﬂgl 1'? I AFeraae, fim. o corpeeatioat ATzped or prinied]
{10] WELL TESTS: baller Addess P00, Box 204
] A= yvmip 4l meder  Tee et BE wer. by wlomb )
AN I E# aal. e wick 5 e, Laawdgwa wlur 1 hra. [Secmzn]
T phderdaCars 0f =aler % T3 x hemical lmhlil o3 Vo i o |£ 'If:’lr )
“ldﬂﬂif!ﬂﬂud:ﬂ-rﬂ":‘ e O g E I v, ancigh ool Ticenss Ma 1%4'?1 - Dhared ﬁ£ 3 E j . ]g_'?_&

SKETCH LOCATION OF WELL OM REYERSE SIDE




STATE OF CALIFORNIA
THE RESOURCES AGENCY

DEPARTMENT OF WATER RESOURCESE < 1
WATER WELL DRILLERS REPORM{

ORIGINAL
File with DWR

394)-8E -2/

Do Not Fill In

N? 127008
ENTAb 405y

Ode 5&& Napsp-
(1) OWNER: lr1) wELL LoG:
& stal depth 3 OO fr. Depth of completed well 300 ft.
Add

(2) LOCATION OF WELL:
MOdOC Owner’s number, if any

County

rmation: Describe by color, character, size of material, and structure

ftr. to ft.

Top soil

D121t

Township, Range,andSectianT 30/ N - I’{ 8 E SSC. )flf[‘ 21

2!'-251' Brown clay some gravel

S.E % of N.E.%

Distance from cities, roads, railroads, etc.

25'-30' White sand some clay

(3) TYPE OF WORK (check):

FalN

o~
ield:

New Well & Deepening [ Reconditioning [J Destroying [] 30'-90!' Brown sandy clay
If destruction, describe material and procedure in ltem 11.
(4) PROPOSED USE (check): (5) EQUIPMENT: [ 90'-100' White sandstone
Domestic [] Industrial [] Municipal ] Rotary =
Irrigation [[] Test Well K] Other ] Cable O 100'-130!' Brown & black sandstone
. Other M
(6) CASING INSTALLED: 130'-110* White & black sa 0
stEELX OTHER: If gravel packed
SINGLE DOUBLE [J] 10'-190' Brown ssndy clay
Gage Diameter
From To or of From To 1 ' - !

fr. fr. Diam. Wall Bore fr. fr.

O' |Lot] 8™ [188 200t-300' Brown sandy clay
Size of shoe or well ring: T1ON E Size of gravel:
Describe jvint WE lde d
(7) PERFORATIONS OR SCREEN:
Type of perforativn or name of screen

Perf. Rows
From To per per Size
fr. fr. row ft. in. x in.
30! Lot 8 2 1/8" x 3w
CONFIEFITHHOG
(8) CONSTRUCTION: e
Was a surface sanitary seal provided? Yes (J  No [ To what depth fr. vvaler Lode See, 13752
Were any strata sealed against pollution? Yes (] No If yes, note depth of strata
From ft. 10 ft.
krom ft. 1o ft. Work started Aug e 19 71.14 , Completed Aug . 19 7),}
Method of sealing WELL DRILLER’S STATEMENT:
This well was drilled under my jurisdiction and this report is true to the best
(9) WATER LEVELS: of my knowledge and belief.
Depth at which water was first found, if known 25 ft.
Standing level before perforating, if known fe. NaME Conners' Well Drilling, Inc.
Standing level after perforating and developing 1; fr. (Person, firm, or corporation)  (Typed or printed)
(10) WELL TESTS: Air test : AddressP. 0. Box 92 Altursgs, Calif. 96101
Was pump test made? Yes [] No [ If yes, by whom? _D]”i lle r <5 A
150  sal/min. with ft. drawdown after 2 s, [S1GNED] ﬁ/‘/ﬂ (/7 ] ,("7’)/7’%/4 -

Temperature of water C QO 1 Was a chemical analysis made? Yes [J No K {/ (Well Driller)
Was electric log made of well? Yes [] No X If yes, attach copy License No. 250298 Dated f? eb L] 19_7_5

SKETCH LOCATION OF WELL ON REVERSE SIDE

DWR 188 (REV. 9.68)

67139-750 8.72 30M TRIP DT OSP

81



WELL LOCATION SKETCH

NORTH BOUNDARY OF SECTION

' |
l 1
' [
| I
| I
B R R VS -
T r ] =
| ] -«
| |
, | ;
! * | Township 39 N N/S
|
[
| : Range 6 E E/W
|
| : Section No 21
|
|
| |
sw{z‘ SE:’/a u
_______ | —— e ] : z
| N
|
|
! |
| I
| |
f l
% MILE % MILE

A. Location of well in sectionized areas.
Sketch roads, railroads, streams, or other features as necessary.

NORTH

WEST EAST

SOUTH

B. Location of well in areas not sectionized.
Sketch roads, railroads, streams, or other features as necessary.
Indicate distances.

82



" ORIGINAL
File with DWR

WATER WELL DRILLERS REPORT

(Sections 7079, 7080, 7081, 7082, Water Code)

THE RESOURCES AGENCY OF CALIFORNIA
DEPARTMENT OF WATER RESOURCES

Do Not Fill In

. N? 5322
v@ te Well No. ISZLB:LE_zw‘
g&%&}eﬂ No.
(11) WELL LOG: “1(1

Q,
g\é 0 ft. Depth of completed wel@@gi Q C‘ ft.

Formation: Describe by color, character, size of material, and structure

f’ hamd 3 ft. to « ft.

Total depth

(2) LOCATION OF WELL:
County Owner’s number, if zny ~

Al

J - /5 Boaoiwm /@Z«;\/

Township, Range, and Section T j[i N R 7]:- ' 47/(

Distance from gitiesy roads, railroads, etc. ‘/Z'h

_ i) 4
# /5 - 30 .

(3) TYPE OF WORK (check):
New Well | Deepening [] Reconditioning []
1f destruction, describe material and procedure in Item 11.

Destroying []

W= _JIF Rlack aaud
/10— [7D Nl g aundy

(4) PROPOSED USE (check):

(5) EQUIPMENT:

%
e S—

7,
Domestic E Industrial [] Municipal ] Rotary O - 2] .
Irrigation [[] Test Well [] Other [] Cable %
= T/
Other /|9 — 208 B tue ('/({/7
(6) CASING INSTALLED: i 4 "
STEEL: OTHER: If gravel packed 20K~ 160 £ fj_i/ﬂ%g%
SINGLE m DOUBLE [] 4 7 &
Gage Diameter
From To or of From To
ft. ft. Diam. Wall Bore N ft. ft.
[] ~N
R VY25 W L 7 N
\‘
- < of shoe or well nns Size of gravel:
Describe joint j\,e /t s ﬁ/j
(7) PERFORATIONS OR SCREEN:
Type of perforation or name of screen
Perf. Rows
From To per per Size
fr. N ft. row ft. in. X in.
\‘\
\\
(8) CONSTRUCTION:
'Was a surface sanitary seal provided? Yes E No [] To what depth ft.
Were any strata sealed against pollution? Yes;g No [J If yes, note depth of strata
From 3\-5 fr.ro /' /0 ft.
fom  AD e [0 k. Work scarced LAY Jigis L lo , compleed LA L[ 15 Lo o
v . )
Method of sealing OM/\% WELL DRILLERS STATEMENT: 7
This well was"drilled under my jurisdiction and this report is true to the best
(9) WATER LEVELS: 1 5‘ of my knowledge and belief.
Depth at which water was first found, if known -
Standing level before perforating, if known NAMEt,TA C /( c [ 4/ N Fﬁ
Standing level ind / 0 (Person ﬁrm;x‘ co:lzon) (Typed or printed)
(10) WELL TESTS: Address ﬂ, P ,\_j,q / !,
)&yump test made? Yes B No [J If yes, by whom? /3 £
E g f gal./min. with 60 ft. drawdown after 1 hrs. [SiGNED] % }‘/ﬁ,\ /L)\M/I/’J}”

Temperature of water 'Was a chemical analysis made? Yes [ No N /8 ) ' (Well Driller)

. { & g . A
Was electric log made of well? Yes (]  No h If yes, attach copy License No. ate , 19<é_;¢

A ) >
SKETCH LOCATION OF WELL ON REVERSE SIDE ‘(//
DWR 188 (REV. 9.65) 56391-950 10-65 50M TRIP (D A osp
|

83



WELL LOCATION SKETCH

NORTH BOUNDARY OF SECTION

N/S

E/W

A. Location of well in sectionized areas.
Sketch roads, railroads, streams, or other features as necessary.

B. Location of well in areas not sectionized.
Sketch roads, railroads, streams, or other features as necessary.
Indicate distances.

NORTH
WEST - . EAST
*[[9)/ T Wy,
.
/ 07 qay
SOUTH
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ORUGINAL ~’
File with DWR

WATER WELL DRILLERS REPORT
(Sections'7079, 7080, 7081, 7082, Water Code) ‘
THE RESOURCES AGENCY OF CALIFORNIA
DEPARTMENT OF WATER RESOURCES

2
Do Not Fill In

N¢  532%

State Well No. T3 £1112 75 - LA
Other WDBMEIDENTIAL LOG

> t
’ Waier‘CEdé"S‘é’C—m?SZ
(1) O \ (11). WELL LOG:
Name Total depth / 7?\ fr.  Depth of completed well / ‘72 fe.
Address Forrpa:icgq: Describe by color, character, size of material, and structure
A' e H ‘ ft. to A/L"{iﬂ ft.
(2) /

LOC, fTION OF .WELL:

Count Qwner’s number, if an
o

& =

/ /WI,//Zé o d st / M/LM

Township, Range and Section

A Wtué/(’ Q@ Clay
/ s

Distance from cities, roads, railroads, etc. @‘,// el N 'i') 7 E
Swee TH NEL Jsf NEV

J1 = A A ﬂ/q’ (i d&u/

(3) TYPE OF WORK (chéck): ¥

New Well Deepening [] - Reconditioning [] Destroying []

T2 £17 D lile /’/pn’l/l,cf} dsns

If destruction, describe material and procedure in Item 11.

£ 731 CYly S gJauAdddppap

(4) PROPOSED "USE (check): (5) EQUIPMENT: - ’ % /) ) i £
Domestic [] Industrial [] Municipal [ Rotary O "7]9‘ .y ,Q/L Aird —«&‘2/14 BE 4 :
Trrigation M Test Well [] Other [] Cable ] - Y
Other O g% 7 2 %m/q WL/L
(6) CASING INSTALLED: _
STEEL: OTHER: If gravel PQCked ﬁ g\ ﬁ %’- jv()/fdd/l A/‘ y “W
erGLEm DOUBLE [] _ ,
Gage | Dismeter ? 5’ e / 3 o (’ L. i/l/l’i :—/W/
From To or of From To P /) -
fr. fr. Diam. | Wall Bore \ | fr. fr.. J385- ] [¥2] Al oA Oy
o 1 pal 4 |34 ~ T N A .
i ’ ~ Jo0~109 g0l Anilbly Cligy
" 7 \‘ 'l ’ . 7 £ P ﬂ /
Size of shoe or well ring: /D X §/~\’/ Size of gravel: ’/ rﬁ_ hated fLo M % 7

Describe joint / )\ /) //

Y

(7) . PERFORATIONS OR SCREEN:

JED = [ ¥ Black Jaddaline

Type of perforation or name of screen

ol
Pert, Rows VN-EW, 72 Gioy Ay gl o
From To per per Size /’/
fr. ft. row y ft. ) in. x in. v
) 100 | WMadbing Cull Lz
i ¢ CONFInPNTIAL 1A
= = Watgm%ﬁﬁ
(8) CONSTRUCTION:
Was a surface sanitary seal provided? Yes [J No M To what depth ft.
Were any strata sealed against pollution? Yes [J] I;Lk If yes, note depth of strata
From ft. to ft. -~
From ft, to ft. Work scme%ﬂy é é , Completed B_,&?‘iqw éé

Method of sealing

(9) WATER LEVELS:

Depth at which water was first found, if known gr

ft.
ft.

Standing level before petfon:ing, if kﬁown

WELL DRILLER’S STATEMENT:
This well was drilled under my jurisdiction and this report is true to the best
of my knowledge and belief.

NAME B;ABK @9)/1\/5/9

porforats ddevelopi

Standing level oL

so,\'

(10) WELL TESTS:

Address

Was pump test made? Yes N No O If yes, by whom? Qﬁ_/ Z

(Peyson, firm, or corporano/bed or prmtcd)

r( ,f IJ—;O D gal. /mm with ,&a ft. dr:wdo»(/after /0

[SIGNED] M-t/’ (M’LM 2%

i
Temperaturc of water Was a chemical analysis made? Yes [J N‘Lﬁ

1f yes, attach copy

Was electric log made of well? . Yes [} No R

SKETCH LOCATION OF WELL ON REVERSE SIDE

DWR 188 (REV. 9.65)

(Well Driller)

) ZETIN 1)

56391-950 10-86 TrRIP D A osp

|@\
N




:.,.i} '., «--&J.l.s;-d v

1 \@4,,..\ -

=
P

A Locauon of well in sectmmzed areas.

. Sketch roads radroads, streams, or othefxfeatum as necessary

vl e & en
. ox LT
vy T
w4 v - NORTH s oL
Y B
e LTYN . :
. - - PR
. ' ~r T - R \ L
‘l.
-
; u
WEST EAST
\ ~ ':d. ‘~.‘ - ..t
.._) 3 Ve, L] o : I
- P Foe .
i Pl |
A . .
T TN SOUTH *
. v,‘

(RS

Indxcat\f dxstanceq.

B Location of well in areas not sectionized. =
ketch roads, failroads, streams,

or other features as necessary.




10G
CONFIDENTIAL 52

ORIGINAL
Water Code

File with DWR

STATE OF CALIFORNIA
THE RESOURCES AGENCY

DEPARTMENT OF WATER RESOURCES
WATER WELL DRILLERS REPORT

FIN-T7E~-26
Do Not Fill In

N¢ 127484

State Well No.
Other WellNo.

(1) OWNER:

Name

(11) WELL LOG:

Total depth }4.15 fe. Depth of complesed well 1L OQus fr.

Addres:s

Formation: Describe by color, character, size of material, and structure .. ,‘)’ .
‘V% VR o 1

ft. to

(2) LOCATION OF WELL:

O'=l1' Top soil

v & N fﬁ——z

(10) WELL TESTS:

Was pump test made? Yes (R

No

O

If yes, by whom? G ONNIOTS WO1l1l

Address P, 0o Box 92 Alturas, Calif. 96101

ield:

1000 sat./min. with

170

fr. drawdown after 30 hrs.

[S1GNED] jﬁ'} ﬁ LW/’Z/

Temperature of water Ool

Was a chemical analysis made? Yes [}

No X

Was electric log made of well?  Yes [J

No X

If yes, attach copy

DWR 188 (REV. 9-68)

(Well Driller)
License No 250298 May 1916_

Dated

SKETCH LOCATION OF WELL ON REVERSE SIDE

67139-750 8-72 30M TRIP @T ospP

conty Modoc Owner’s number, if any %‘ll
Township, Range, and secvion T 39 N = R 7 B Sec # 26 |4'=-1L " Brown clay.: '@Oﬁ
Distance from cities, roads, railroads, ece. § % of N W lx_ fe
1), '=25" Sand & gravel
(3) TYPE OF WORK (check):
New Well @ Deepening [ Reconditioning [ Destroying [ 25' "'65' Gravel & boulders
1f destruction, describe material and procedure in Item 11.
(4) PROPOSED USE (check): (s) EQUIPMENT: |65!'=70! Gravel & some clay
Domestic [ ] Industrial ] Municipal [ Rotary X - -
Irrigation [gf Test Well [] Other [ Cable O [70!'=7L4' Brown clay RS
Other OJ -‘n?x\—“r‘ 131 i
(6) CASING INSTALLED: 7.'-82' Sand & gravel rO“““‘;'AAQ °
sTEEL-X OTHER: If gravel packed \&Q\e‘
SINGLE [§ DOUBLE [] 82'=-107' Blume clay
From l'o Goarge D“"Z‘feter From To 107' "'1111.' Blue claV & some Dumic
fr. fr. Diam. Wall Bore fr. fr.
o' |L4OOY 12" (188 20" 0! 400! 111)'=-120' KXMEXEXA¥ Sand & pumic
VAR
120'-142!' Blue clay
Size of shoe or well ring:  CONE sizeof eravel: 3/8" to L
Describe o We1lded 1h2'=-150!' Blue sand
(7) PERFORATIONS OR SCREEN: ‘é_c
Typs of perforation or name of screen 150'-18l ' Blue sandy claw %.\-
From To P;:rf' R];’:S Size 18).}.' "218' Sand & gravel \ﬁ K
fr. fr. row fr. in. x in. \
20¥-60" & =8t 12 2 11/8" X 3" |218'-265' Sandy clay N
11| 121! | Johnson screem 100 slot iy
Ui-18L! & BL'=22Lt 12| 2 |1/8" X 3" [265'=-208' Sand & gravel A
26l-30L" & [328-370' 12 2 1/8" X 3" >
370' | ;00! | Johnson screem 100 slot [298'=335' Sandy clay
(8) CONSTRUCTION:
Was # sucface saniary seal provided? Yes () No [ To what depth . [3351-398' White pumic & black sand
Were any strata sealed against pollution? Yes [] No X 1f yes, note depth of strata
rom e 1o ‘. 398115 Black rock
From ft. 1o . Work starced AUZ o 1575, Complersd_S€Pt e 19 75
Method of sealing WELL DRILLER’S STATEMENT:
(9) WATER LEVELS: o/';l;:sk:;fil;/lz‘zgsg A:;télebil;;rft.rler my jurisdiction and this report is true to the best
Depth at_which water was first found, if known 1) fr.
Standing level before perforating, if known fr. NaMEConners'! Well Drillj_ng, Inc.
Standing level after perforating and developing 10! ft. (Person, firm, or corporation)  (Typed or printed)

88



WELL LOCATION SKETCH

NORTH BOUNDARY OF SECTION

T

1
Y2 MILE

A, Loc{ation of well in sectionized areas.
Sketch roads, railroads, streams, or other features as necessary.

Y2 MILE

N

WEST

NORTH

SOUTH

EAST

B. Location of well in areas not sectionized.
Sketch roads, railroads, streams, or other features as necessary.
Indicate distances.

¥2 MILE

%2 MILE

et
Township 39 N N/S
Range 7 E E/W
Section No. 26
'/\\4.«
N

89



\

—— DWR UBE ONLY — DO_NOT FILL IN

ORIGINAL JAN ¢ REE’D STATE OF CALIFORNIA —
File with DWR WELL COMPLETION REPORT -0
Page___ Refer to Instruction Pamphlet STATE WELL NO./STATION NO.
OwnersWellNo # / WM. 0962825 Lot Lo by L]
Date Work Began M Ended M’ ’ LATITUDE LONGITUDE |
LocalPermltAgeny 44(5'{[’) N T T O T T
Permit No. 0/ 6 ~Z Permit Date K / 74 ’f /e d) o ey ATHIASOTAER
GEOLOGIC LOG
ORIENTATION (% VERTICAL HORIZONTAL ____ ANGLE . (SPECIFY) | Naj
=) DRILLING %7'4" - foMa
DEFTH FROW METHOD FLUID f al S
SURFACE DESCRIPTION \ g
. to Ft Describe jnaterial, grain size, color, eta\\\ A N N o Lo A,TION 2P
3 T y 7 / =l
ﬁ : /ﬁ, : a%ﬂmwh, C/A’a{ Ny ’)‘ f‘wAddress \/ufq { r/» 255
/0 457 rous Shaa Jﬁh AONGPINN . 0 Y bri
M P T 7 s
£5 24 7 6—/“10‘// r(s.st‘lﬂ kY :'.”I a ] County /(4&«5‘(1—)
b \ . ‘a\ Yt ”,:f‘ \ 0
brre N " L APN Book 00,7 Page OS50 Parcel _OS—
: "',shlpiggf'_Range_&;_Sectlon 7
N Long 1 L w
DEG. MIN. SEC. DEG. MIN, SEC.
LOCATION SKETCH — ACTIVITY (<) =-—
NORTH NEW WELL
~ MODIFICATION/REPAIR
- — Deepen
@ @ — Other (Specify)
. DESTROY (Describe !
| . _ AR G ~ Proscre ano et
: L4 - N USES (<)
{ 7o’l .{ %‘ﬁw ﬂ/& 7 ‘S mﬂ.’m@w (w« %) =5 waERSUPRLY
{gj : 720 (7/"0(\/ (J 4 l/ .,_% @ - Yﬁrigalion : {ndustrial
. ’: 7 /4 / ﬂ/ W y)g 2 MONITORING . *
T£O  J56 ("7 v < Stqh J" 1y TEST WELL

CATHODIC PROTECTION
HEAT EXCHANGE ____
DIRECT PUSH .

d INJECTION ___

Loz Amlf

VAPOR EXTRACTION ___
SPARGING —

REMEDIATION ____

Hlustrate or Describe Dzstance of Well lfl/om Roads, Buildings, OTHER (SPECIFY)

Fences, Rivers, etc. and attach ¢ map. Use additional p L paper if

Y. PLEASE BE ACCURATE & COMPLET

WATER LEVEL & Y;,ELD OF COMPLETED WELL
DEPTH TO FIRST WATER (Ft) BELOW SURFACE

/ yi
DEPTH OF STATIC = R
WATER LEVEL.A%(R) & DATE MEASURED _, 74 4/ ’ZO/ o
/2728

77 - ESTIMATED YIELD * (GPM) & TEST TYPE 0
TOTAL DEPTH OF BORING _ZF2 _(Feet) _ / TesT LenaTH &L (ris) TotaL prawoown-L 4 2 fr)
TOTAL DEPTH OF COMPLETED WELL (Feet) * May not be representative of & well’s long-term yield.
DEPTH HORE. CASING (S) DEETH ANNULAR MATERJIAL
FROM SURFACE HOLE TYPE () FROM SURFACE TYPE
DIA. z[ el ™ INTERNAL |  GAUGE SLOT SIZE CE- | BEN-
{Inches) %‘ é ZE & g:répéL/ DIAMETER{ OR WALL IF ANY MENT |TONITE| FILL FILTER PACK
Ft. to Ft 2|8 88 2 (inches) | THICKNESS (Inches) Ft. to Ft |2l (29 (TYPE/SIZE)
N y 2 A T - bl .4 V. Wi
T r/ T 7 /
VIRV CEdY S/ /371259 | VA O &4 v Y% (dyzs
£07 \ZR01 20 "MV | [ STee/ £5:571 250 | Ty :
30750 | fs7 VY Shed/ /227 2570 | Yy !
I I
[} [}
R i
ATTACHMENTS (<) CERTIFICATI STATEVIENT
|, the unde ed, certify that this repgrt is cornplete accurat the best of my knowledge and belief.
. Geologic Log /}
. Well Construction Diagram NAME l ”/7 t’ V-‘J 2 / /7 <
Goophysical Log(s) (PERSON, FIGM, OR CORPORATION} (TYPED OR PRINTED) / ? )
— Soil/Water Chemical Analyses A‘\ OX 4 ; 7ZU [ 4J . < 7// J/
other ADDRESS cITY / STATE 7P {
Signed 7/ 2000 /05 /(5
ATTACH ADDITIONAL INFORMATION, IF IT EXISTS. e S 57 LIGLNSED WATER WELL CONTRAGTOR DiTE SIGNED 5757 UCENSE NUMBER

DWR 188 REV. 05-03

IF ADDITIONAL SPACE 1S NEEDED, USE NEXT CONSECUTIVELY NUMBERED FORM

= o
Bl

OSP 03 78836
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TR R e | e e (LT ey
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ORIGINAL B STATE OF CALIFORNIA __DWR_USE ONLY = DO NOT FILL IN
File with DWR WELL COMPLETION REPORT AAsi e T AP | [ | ]
Page Refer to immmmn Pamphiie! STATE WELL NO/STATION NO.
Owner’s Wel] No. C /4 42 g/ /6 / 6 5 [ Ll | L{ [ | L ’
Date Work Began // Ended . ‘7 LATITUDE LONGITUDE
Local Permit Agency ¢5‘{"J ¢ _/ ‘ [ | | |APN[ITRS|“OTLEH| [ l
Permit No. 2.6 ij - ‘2“2 Permit Date S /L-3
GEOLOGIC LOCG —_—
ORIENTATION (=} ™ VERTICAL HORIZONTAL ___ ANGLE ____ (SPECIFY) | Ny o
DRILLING /( e A
e o METHOD ¢/fa—y FLUID fi— h _
SURFAGE DESCRIPTION _ L
R R Dt’surbe material, grain size, color, cic GIT W]:,LI (,AT] R .
5 - 7 o
c /; L2 SFeky £5rewn (A y Address £ 89 %6’7 ﬁj’,-t(:‘_\
/ 7 : 30 ~ Q;‘M Y ‘: & (’/ JAM [ / (,]t\f [’/ ( ~‘ o )/
QC Y4 "‘@mw Ty éw’h v Sy S w/ County oo

63'-/

et L5500 ém—w Tt

(5‘ E/c?é ’

(.ﬁ’f/ﬂum ﬁf/é/'tc/c{/"i

‘I‘T (’éﬁl\—r_

APN Boukd/z Puage / 7€ Parcel C)g

3
|
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1. Introduction

GEI Consultants, Inc. (GEI) prepared this well completion report for North Cal-Neva
Resource Conservation & Development Council (North Cal-Neva) and the Lassen County
Groundwater Sustainability Agency (GSA) to document the drilling, lithologic logging, and
well installation activities associated with four monitoring well sites in Modoc County and
one well site in Lassen County (Figure 1). The wells are located within the Big Valley
Groundwater Basin (BVGB) in support of developing a Groundwater Sustainability Plan
(GSP) to comply with the Sustainable Groundwater Management Act (SGMA). North Cal-
Neva has participated on behalf of the Modoc County GSA.

The construction of these wells was funded through two grants obtained from the California
Department of Water Resources (DWR) through the Proposition 1 Sustainable Groundwater
Planning Grant Program. This program provided funds to support sustainable groundwater
planning in severely disadvantaged communities (SDAC) (Category 1) and for the
development of GSPs (Category 2). The Modoc County side of the BVGB is designated as a
SDAC and the Lassen County side is designated as a disadvantaged community (DAC).
North Cal-Neva obtained a Category 1 grant on behalf of the Modoc County SDAC for the
construction of four well clusters and the development of a groundwater recharge feasibility
study. North Cal-Neva has partnered with the University of California Cooperative Extension
(UCCE) to lead the feasibility study and support GEI with the well drilling portion of the
project. Lassen County obtained a Category 2 grant to develop a GSP for the BVGB and, as
part of the scope, provided funding for the construction of one well cluster. Because the two
grant projects are related and support one another toward the development of a GSP, GEI has
provided a single report for the completion of the five well clusters.

2. Well Locations

Figure 1 shows the locations of new and existing monitoring wells from the California
Statewide Groundwater Elevation Monitoring (CASGEM) program, which have been
monitored for water levels by the Department of Water Resources (DWR) staff going as far
back as the 1950’s and are currently monitored under the county CASGEM plans. These
existing CASGEM wells are typically production wells that are used for domestic and/or
agricultural purposes.

The new wells are dedicated monitoring wells constructed as five clusters, including one
deep well and three shallow wells in close proximity to each other. The three shallow wells
are located in a triangular formation to allow the calculation of groundwater flow direction
and gradient. Wells were sited, designed, and constructed to assist in future groundwater

GEIl Consultants, Inc. 1
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monitoring and sampling efforts associated with development and implementation of the
BVGB GSP. The well clusters were sited and drilled to achieve the following goals:

¢ Provide groundwater level data in the main (deep) portion of the aquifer at locations
throughout the Basin using wells dedicated to monitoring (i.e. no pump)

e Provide shallow groundwater levels to determine the local direction and magnitude of
flow (using the 3 shallow wells at each site) to inform the GSAs about the interaction
of the groundwater aquifer with major streams and/or uplands recharge areas shown
on Figure 1

e Provide lithologic information to the GSAs to use in developing hydrogeologic cross
sections to support the hydrogeologic conceptual model (HCM) portion of the GSP

e Provide water quality information to establish the general quality of groundwater in
main portion of the aquifer and potentially to inform the GSAs on the source of
recharge to the Basin

The well cluster sites were located to achieve these goals and sited on county properties. Site
1 is located on the county-owned Adin Airport, Sites 2 and 3 are located on Modoc County
road easements, Site 4 is located on the county-owned Lookout Cemetery, and Site 5 is
located on Lassen County property in Bieber (roads maintenance station and county park
ballfields). Site 3 was originally proposed for drilling closer to Ash Creek on the Ash Creek
State Wildlife area, owned by the California Department of Fish and Wildlife (CDFW).
However, after discussion about obtaining easements and permits needed to drill on the
CDFW site, the length and cost of activities to drill on the site did not fit the schedule and
budget for North Cal-Neva’s grant.

GEIl Consultants, Inc. 2
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3. Pre-Field Activities

GEI prepared a Bid Package for the drilling and monitoring well construction activities and
an optional site walk was performed on June 4, 2019. Bids were received from four drilling
contractors. Maggiora Brothers Drilling, Inc., of Watsonville, California (Maggiora) was
selected to perform the work as the lowest qualified bid to perform the drilling for both the
North Cal-Neva and Lassen County projects.

Both projects were determined to qualify for categorical exemptions under Article 19 of the
California Environmental Quality Act (CEQA) guidelines. Notices of these exemptions were
posted by both counties and submitted to the state clearinghouse. Prior to the start of drilling
activities, well drilling permits were obtained by Maggiora from the Lassen and Modoc
County Departments of Environmental Health. Maggiora obtained an encroachment permit
from the Modoc County Roads department for Sites 2 and 3. Copies of the permits and the
CEQA exemption are included in Attachment A.

On September 4, 2019, site visits were made to all five sites. Staff from GEI, Maggiora,
UCCE, Modoc County Roads, Modoc County, and Lassen County were present during the
site visits where each proposed well location was marked. A Health and Safety Plan (HASP)
for the field work was prepared by GEI prior to the start of field activities and the HASP was
shared with all parties involved in the field portions of the projects.

4. Drilling and Lithologic Logging

All the well borings were drilled using the direct mud rotary drilling method. Each borehole
was drilled with an 8-inch diameter bit and bentonite-based drilling mud. The deep
monitoring wells were drilled to an approximate depth of 500 feet while boreholes for the
shallow wells were drilled to depths between 50 and 100 feet. Potable water used during
drilling for fluid and grouting was obtained from Lassen County roads maintenance yard in
Bieber.

Samples of the drill cuttings were obtained every five feet for lithologic logging. Two sets of
samples were prepared in resealable plastic bags and labeled with the sample depth, one set
maintained by GEI and the other by UCCE. A GEI geologist performed lithologic logging of
the deep borehole at each well site. The remaining three shallow boreholes at each well site
were logged by UCCE staff who were trained on logging techniques by GEI. Lithologic logs
included USCS Soil Classifications, Munsell color, percent gravel, sands, or fines,
angularity, and mineralogy where it could be determined. The field lithologic logs are
included in Attachment B.

GEIl Consultants, Inc. 4
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5. Electric Logging and Well Design

Following the completion of drilling, Dewey Data, Inc. of Stockton, California performed
down-hole electrical logging (e-logging). E-logs were only obtained for the deep wells. The
e-logs are included on Drawings 1 through 5 along with the corresponding well construction
diagrams for all four wells at each well site and the lithologic log of the deepest boring at
each well site. E-logs included measurements of temperature, spontaneous potential (SP),
natural gamma radiation, and various resistivities, including the drilling fluid, lateral, single
point, short normal (16-inch) and long normal (64-inch).

E-logs were used in conjunction with lithologic logs to produce a final design for each deep
monitoring well, including the screen intervals, filter pack intervals, and annular seals.
Shallow wells were designed using lithologic logs at each location to confirm that conditions
were not substantially different than that observed at the deep well location. Variations in
well construction were dependent on where coarse aquifer material was encountered.

6. Well Construction

Before installing the well screen and casing, reamed boreholes were backfilled (if necessary)
to the design well depth using gravel pack or medium bentonite chips. The well screen and
blank casings were then suspended in the borehole to the desired depth. The deepest
monitoring well at each well site was constructed using flush-threaded, 2.5-inch diameter
Schedule 80 polyvinyl chloride (PVC) blank casing and factory-slotted well screen. Shallow
monitoring wells were completed in a similar manner using 2-inch diameter Schedule 40
PVC blank casing and well screens. Stainless steel centralizers were attached to the deep well
casings at approximate 40-foot intervals with a centralizer above and below each screen
interval to keep the casing centered in the borehole.

Filter pack (8x16 gradation) was then poured into the borehole via a tremie pipe. Medium
bentonite chips were then placed in the boring to a depth of about 20 feet below ground
surface (ft bgs) and allowed to hydrate. A neat cement sanitary seal was then poured to
ground surface.

Following placement of the sanitary seal, the top of each monitoring well casing was cut
down to about six inches below ground surface. An expansion well cap was installed on the
top of each well casing. The surface completion at each well consists of an at-grade flush-
mounted, traffic-rated steel vault set in a 4-foot by 4-foot wide concrete pad.

Well construction details for each monitoring well are provided in Table 1 and the as-built
diagrams for all the monitoring wells are shown in Drawings 1 through 5. Attachment C
contains photos of the well drilling and construction. Attachment D contains the driller’s
well completion reports submitted to DWR.

GEIl Consultants, Inc. 5
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7. Well Development

All monitoring wells were developed following construction to remove fine sediments and
drilling mud from the gravel pack that may restrict flow into the well and/or affect water
quality sampling results. The development also ensures that the filter pack settles into place.
Development was performed by Maggiora and consisted of airlifting immediately after the
well was constructed, followed by developmental pumping using a submersible pump. At the
end of pump development, a groundwater sample was obtained from each deep well for
laboratory analysis of water quality constituents.

A pumping test was also conducted for the deep well at each site. Wells were pumped at
approximately 8 gallons per minute for an hour and depth to water was recorded throughout
the test. The results from the pumping test are included in Attachment E.

8. Site 3 Retrofit

Following construction of monitoring wells at sitt MW-3, Modoc County roads staff
observed that wells BVMW 3-1 and BVMW 3-2 were constructed on the county roadway in
violation of the encroachment permit obtained from Modoc County Roads Department. The
encroachment permit required the construction of both wells on the road shoulder. GEI
contacted Maggiora to understand why the wells were drilled in the dirt roadway and was
told that it was due to safety hazards of working on the shoulder. GEI informed Maggiora
that this change in location was not approved and not acceptable. GEI discussed potential
solutions with Maggiora, North Cal-Neva, Modoc County, Modoc County Roads, UCCE,
and DWR. Potential solutions ranged from well modification to diverting the road slightly
around the wells to re-drilling the wells.

After considering the options, their ability to meet the goals of the project, provide a safe
roadway condition, and cost, the agencies agreed upon a solution to modify the well head to
move it out of the roadway and onto the shoulder. Modification included excavating down 5
feet below the road base, cutting the PVC casing and installing a curved section of casing
from the cut PVC to a traffic box located five feet west on the road shoulder. The excavated
area was backfilled with a sand-cement slurry. Designs were sent to County of Modoc Roads
Department for approval. Approved modifications were made to both BVMW 3-1 and
BVMW 3-2. Construction details for the modified monitoring wells are shown in Drawing 3.
Photos and correspondence regarding the retrofit are included in Attachment F.
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Table 1: Well Construction Details
Latitude, | Longitude, Refel:en1ce Ground? . - UEE] Total Well . Screen Screen |[Gravel Pack
Point i Drilling Drilling | Borehole Casing and Screen .
Well Name degrees degrees Elevation Elevation Start Date | End Date Depth Depth Typa S_Iot Size| Interval(s) Interval
(WGS84) (WGS84) (ft NAVDSS) (ft NAVD 88) (ft bgs) (ft bgs) (inches) | (ft bgs) (ft bgs)
Modoc County Wells
175-185
BVMW 1-1 41.1880325 |-120.9598526| 4213.84 4214.17 11/18/2019 | 11/20/2019 470 265.5 2.5" Dia. SCH 80 PVC| 0.030 195-215 170-279
245-265
BVMW 1-2 41.1881034 |-120.9597792| 4214.21 4214.54 12/6/2019 | 12/6/2019 60 52.5 2" Dia. SCH40 PVC | 0.032 32-52 25-57
BVMW 1-3 41.1877928 |-120.9593371 4218.17 4218.50 12/7/2019 | 12/7/2019 59.5 50.5 2" Dia. SCH40 PVC | 0.032 30-50 24.5-55
BVMW 1-4 41.1880422 |-120.9589947 4218.06 4218.39 12/8/2019 | 12/8/2019 59 49.5 2" Dia. SCH 40 PVC 0.032 29-49 24-54
BVMW 2-1 41.2118591 [-121.0286214 4216.18 4216.51 2/12/2020 | 2/16/2020 505 250.5 2.5" Dia. SCH80 PVC| 0.030 210-250 182-505
BVMW 2-2 41.2118382 |-121.0285515| 4216.44 4216.77 2/18/2020 | 2/18/2020 75 70.5 2" Dia. SCH40 PVC | 0.032 50-70 40-75
BVMW 2-3 41.2109506 |-121.0286823 4213.93 4214.26 2/19/2020 | 2/19/2020 75 70.5 2" Dia. SCH 40 PVC 0.032 50-70 40-75
BVMW 2-4 41.2119971 |-121.0293786 4209.62 4209.95 2/20/2020 | 2/20/2020 65 60.5 2" Dia. SCH 40 PVC 0.032 40-60 30-65
3
BVMW 3-1 412169400 |-121.1049557 :12‘7"21 | 416475 | 1/26/2020 | 1/28/2020 | 470 1855 |2.5"Dia. SCH80PVC| 0.030 | 135185 | 130-193
3

BVMW 3-2 41.2170083 |-121.1049570 212‘7‘22 n 4164.92 1/31/2020 | 1/31/2020 45 40.5 2" Dia. SCH40 PVC | 0.032 25-40 22-45
BVMW 3-3 41.2157185 [-121.1050902 4164.02 4164.36 2/1/2020 2/1/2020 55 50.5 2" Dia. SCH 40 PVC 0.032 25-50 22-53
BVMW 3-4 41.2157230 |-121.1054095| 4164.97 4165.31 2/2/2020 2/2/2020 100 50.5 2" Dia. SCH40 PVC | 0.032 25-50 22-55
BVMW 4-1 41.2029277 |-121.1586996| 4152.40 4152.73 11/1/2019 | 11/4/2019 500 425 2.5" Dia. SCH 80 PVC| 0.020 385-415 370-429
BVMW 4-2 41.2029353 |-121.1587904 4152.73 4153.06 11/12/2019 | 11/12/2019 79 74.5 2" Dia. SCH 40 PVC 0.032 54-74 44-79
BVMW 4-3 41.2029911 |-121.1578593| 4152.33 4152.66 11/14/2019 | 11/14/2019 101 80.5 2" Dia. SCH40 PVC | 0.032 60-80 45-90
BVMW 4-4 41.2035397 [-121.1578433 4161.32 4161.65 11/15/2019 | 11/15/2019 100 93.5 2" Dia. SCH 40 PVC 0.032 73-93 55-100

Lassen County Wells
BVMW 5-1 41.1218808 |-121.1338666 4128.72 4129.05 12/13/2019 | 12/15/2019 555 540 2.5" Dia.SCH 80 PVC | 0.030 485-535 457-544
BVMW 5-2 41.1219508 |-121.1338622 4128.59 4128.92 1/8/2020 1/8/2020 120 115.5 2" Dia. SCH40 PVC 0.032 65-115 57.5-117
BVMW 5-3 41.1211843 |-121.1366445| 4131.40 4131.73 1/10/2020 | 1/10/2020 100 85.5 2" Dia. SCH40 PVC | 0.032 65-85 55-94.5
BVMW 5-4 41.1205603 |-121.1339942| 4129.90 4130.23 1/12/2020 | 1/12/2020 95 90.5 2" Dia. SCH40 PVC | 0.032 70-90 60-93

' Reference Point is notch on top of PVC casing

2 Ground elevation is the top of the well vault

3 Actual elevation of Reference Point

* Corrected elevation of Reference Point (should be used for water level measurements to account for horizontal offset and curvature of casing)

ft = US survey feet

bgs = below ground surface
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9. Water Quality Sampling and Results

Water quality samples were collected at each deep monitoring well following development.
In addition, groundwater samples were collected from two domestic wells, two agricultural
wells, and two surface water sites shown on Figure 1. All samples were collected by UCCE
staff, cooled on ice, and transported under Chain-of-Custody (COC) to Basic Laboratory, Inc
(Basic Lab) in Redding, CA. Basic Lab is an accredited lab under the State of California
Environment Laboratory Accreditation Program (ELAP, #1677). The samples were analyzed
for the following suite of constituents:

¢ General Mineral
e Inorganic Chemical (mostly dissolved metals)
e Volatile Organic Compounds

Results from sampling are shown in Table 2 and laboratory reports can be found in
Attachment G.

Water quality results showed generally good quality with a few constituents showing
elevated concentrations at some locations. Total Dissolved Solids (TDS, a measure of the
dissolved minerals (salts) in the water) concentrations were below the recommended
secondary MCL established under state Title 22 drinking water standards and recommended
agricultural thresholds.

Iron and Manganese were consistently elevated at all wells, which can be typical of volcanic
terrains such as Big Valley. Iron and manganese concentrations in drinking water are subject
to secondary standards for maximum contaminant levels (MCLs) due to aesthetics such as
taste, color, and odor and are not regulated for human health concerns. These concentrations
do not have negative impacts on agricultural uses according to recommended agricultural
standards.

Elevated levels of Arsenic were observed in two wells, BVMW 2-1 and BVMW 4-1. Both
wells are located in the northern portion of the basin, along the edges of the basin where the
alluvial deposits meet the volcanic bedrock material. At both locations, arsenic levels
exceeded the primary drinking water MCL of 10 pg/L which is intended to protect human
health. Arsenic is a naturally occurring element and elevated concentrations are common in
volcanic deposits.
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Table 2: Water Quality Results

Drinking Water| Agricultural New Monitoring Well Existing Domestic Well Existing Ag Well Surface Water
Constituent 1 5 DLR Unit
Threshold Threshold BVMW1-1 | BVMW2-1 | BUMW3-1 | BVMW4-1 | BVMW 5-1 DW2 DW3 AWS5 AW6 Ash Ck Pit R
Date Sampled:| 12/16/2019 3/12/2020 3/12/2020 12/16/2019 3/12/2020 10/30/2019 | 10/30/2019 | 10/30/2019 | 10/30/2019 | 10/30/2019 | 10/30/2019
General Mineral
Specific Conductance @25C 900 * 700 10 umhos/cm 334 341 313 249 215 367 212 611 385 165 366
Total Dissolved Solids 500 2 450 6 mg/| 251 479 377 201 169 248 171 389 261 122 239
pH 6.5-8.5° 6.5-8.4 0.01 | pHunit 7.63 7.92 8.30 8.17 8.43 7.95 7.69 7.58 7.96 8.07 8.33
Hardness-Total @CaCO3 -- - 5 mg/| 48 52 24 48 21 137 71 245 145 51 109
Alkalinity-Total @CaCO3 -- - 5 mg/| 155 125 140 111 91 171 101 250 151 82 155
Calcium -- -- 1 mg/I 8.8 13.1 7.4 10.4 2.9 27.5 17 52.1 30.1 10.7 25.2
Magnesium - - 1 mg/| 4.5 7.4 3.4 5.0 1.9 16.1 8.3 25.8 17.2 6.3 11.4
Sodium - 69 1 mg/| 54.8 60.4 69.0 33.9 40.9 28.7 15.6 38.5 21.3 14.3 34.3
Potassium - - 1 mg/| 7.2 3.9 5.9 7.2 4.7 3.5 2.4 5.2 4.7 4.2 6.1
Bicarbonate - -- 5 mg/| 189 153 171 135 111 209 123 305 184 100 189
Carbonate - - 5 mg/| ND ND ND ND ND ND ND ND ND ND ND
Hydroxide -- - 5 mg/| ND ND ND ND ND ND ND ND ND ND ND
Chloride 2502 106 1 mg/I| 4.6 7.9 2.2 3.9 4.9 3.9 2.7 10.1 9.5 1.4 10.4
Sulfate 2507 - 0.5 mg/| 0.77 28.3 14.6 7.01 4.95 15.1 3.71 48.1 19 1.23 17.2
Iron 300° 5000 100 ug/! 592 11900 7640 336 120 101 ND ND 147 179 740
Manganese 502 200 20 ug/I 181 244 309 56.6 28.2 189 ND 51.5 ND ND 34.2
Copper 1000 2- 13001 200 50 ug/| ND ND ND ND ND ND ND ND ND ND ND
Zinc 5000 2000 50 ug/I ND ND ND ND ND 67.3 ND ND ND ND ND
Inorganic Chemical (Dissolved)
Aluminum 200°-1000* 5000 5 ug/l ND 43.3 87.6 ND 85.5 ND ND ND ND 114 583
Antimony 6 -- 0.5 ug/I ND ND ND ND ND ND ND ND ND ND ND
Arsenic 10 100 2 ug/l ND 12.0 3.78 10.5 3.60 ND 2.11 ND ND ND 4.14
Barium 1000 -- 0.5 ug/| 34.9 41.1 6.87 36.8 15.4 ND ND ND ND ND ND
Beryllium 4 100 0.5 ug/I ND ND ND ND ND ND ND ND ND ND ND
Boron - 700 100 ug/l 16.6 13.6 50.6 17.5 55.7 ND ND ND ND ND 137
Cadmium 5 10 0.2 ug/l ND ND ND ND ND ND ND ND ND ND ND
Chromium, Hexavalent (CrVI) 10* 100 1 ug/! ND ND ND ND ND ND 3.29 ND 2.80 ND ND
MBAS ° 0.5 - 0.05 mg/| ND ND ND ND ND ND ND ND ND ND ND
Mercury 2 - 1 ug/| ND ND ND ND ND ND ND ND ND ND ND
Nickel 100 200 0.5 ug/I 0.63 0.67 ND 0.60 1.49 ND ND ND ND ND ND
Selenium 50 20 2 ug/l ND ND ND ND ND ND ND ND ND ND ND
Nitrate as N 10 - 0.45 mg/| ND ND ND ND ND ND ND 1.32 1.87 ND ND
Thallium 2 - 0.5 ug/| ND ND ND ND ND ND ND ND ND ND ND
Volitile Organic Compounds (VOCs)
See Appendix D for list of VOCs testeJ varies | varies | varies | varies | ND | ND | ND | ND ND | | | | | |
Miscellaneous
Sodium Adsorption Ration (SAR) | - | 13 | nA ] o NaA | 37 | 33 | 53 | 22 46 | 11 | o8 | 11 | o8 | 09 | 1.4

Notes:

! Unless otherwise noted, the threshold is the California primary drinking water maximum contaminant level (MCL). (For more information on California MCLs, visit https://www.waterboards.ca.gov/drinking_water/certlic/drinkingwater/Chemicalcontaminants.html)

% california secondary drinking water MCL. Not a health hazard. MCL established based on consumer acceptance (aesthetics such as taste, color, and odor).

* USEPA Secondary MCL.

* This primary MCL is no longer in effect due to litigation. However, the State Water Resources Control Board is working to re-establish it.

® Unless otherwise noted, agricultural threshold based on guidelines by the Food and Agricultural Organization of the United Nations (Ayers and Westcot 1985)

6 Methylene Blue Active Substances (MBAS) are a set of surfactants, foaming agents, and detergents.

DLR = Detection Limit for Reporting
ND = Not detected, concentration below the DLR
All samples analyzed by Basic Laboratory, Inc. in Redding, CA

-- Indicates no threshold has been identified

Measurement above Drinking Water or Agricultural threshold
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10. Transducer Installation

Non-vented (absolute) pressure transducers were purchased and installed in each monitoring well
following completion of construction and development. Two barometric transducers were
installed to allow corrections for atmospheric pressure fluctuations. The transducers record water
levels at frequent intervals to monitor changes in ground water levels and responses to changing
ambient conditions such as storm events. Attachment H contains hydrographs for each well
cluster, including groundwater elevations, directions and gradients of flow in each shallow zone,
precipitation, and surface water stage.

11. Surveying

Following construction and development, each monitoring well was surveyed for horizontal
location and elevation by Butler Engineering of Redding, CA using high-precision Global
Positioning Survey (GPS) instruments. Horizontal control was established using two
benchmarks, one located near the Adin Airport and one along Highway 299 approximately 2.5
miles northeast of Bieber. The latter horizontal control point was also used for vertical control.

At each well cluster, a precise site control point was established at one of the shallow wells (well
ID ending in “-3”’) and was marked with a “PK nail” driven into the cement well pad. The PK
nail was located with a horizontal accuracy of +/- 0.1 feet and a vertical accuracy of at least

+/- 0.04 feet. From the site control point, horizontal locations and elevations of the reference
point for each well were measured. The reference point was established as a notch in the top of
the PVC well casing.

Survey data is included in Table 1 and on Drawings 1-5, with the survey report included as
Attachment I.
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Drawings
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1 | 2 | 3 4 | 5 6 | 7 8
LITHOLOGIC E-LOGS BVMW 1-1 BVMW 1-2 BVMW 1-3 BVMW 1-4 L JORTHCALNEVA
LOG Latitude (WGS84): 41.1880325 Latitude (WGS84): 41.1881034 Latitude (WGS84): 41.1877928 Latitude (WGS84): 41.1880422 AND
Longitude (WGS84): -120.9598526 Longitude (WGS84): -120.9597792 Longitude (WGS84): -120.9593371 Longitude (WGS84): -120.9589947 DEVELOPMENT COUNCIL
RES Elevation in US Survey Feet (NAVD88) Elevation in US Survey Feet (NAVD88) Elevation in US Survey Feet (NAVD88) Elevation in US Survey Feet (NAVD88)
° OHM-M % Top of PVC Casing: 4213.84 Top of PVC Casing: 4214.21 Top of PVC Casing: 4218.17 Top of PVC Casing: 4218.06
RES(FL) ATERAL Top of Well Vault: 4214.17 Top of Well Vault: 4214.54 Top of Well Vault: 4218.50 Top of Well Vault: 4218.39 ON BEHALF OF:
0 80| - |
OHM-M Depth OHM-M Flush-mounted,
sp (FT) RES(64N) traffic-rated,
Depth R VIVER | o OHM-M @ subsurface vault
o proeHTeN s i B S DEPTHED PEFTH D) PEPTH (1)
0 ) 0 — s concrete slab 0—0l T 0—L 0 — B 10
Sandy Lean Clay (CL), dark yellowish 0 el = =
15 brown = =1 s I el Neat cement DTW = DTW = 205 DTW =
Silty Sand (SM) B 5 sanitary seal - £ 28.36'on y Y, p— 32.05'on
20 E 20 20 ry 20 i 32.36' on 34
58 = Well Graded Sand (SW) = va B , 25 —— N N 3/4/2020 _ 3/4/2020 29 — \/_ 3/4/2020
Q Well Graded Gravel (GW), very dark gray - DTW =29.33' on 32
35 Well Graded Sand with Gravel (SW), dark | 20 3/4/2020 2:inch 2iinch 49 2dinch
grayish brown - 3 52 . . N .
45 Sandy Lean Clay (CL), brown H = 525 N dia. SCH %2 dia. SCH 4952 — dia. SCH
25 Silty Sand (SM), brown | 60 —t = 57 40 PVC 505 —— 40 PVC 5Q —— 40 PVC
gg Poorly Graded Sand with Silt (SP-S\) == 50 well well well
70 Well Graded Gravel Wl'th Selzn (GW) L] :— 3 . screen screen screen
Poorly Graded Sand with Silt (SP-SM), || 3 T 2.5-inch dia. Note: Well materials same  (0.032 (0.032 (0.032
fine to coarse grained sand, dark 80 > > SCH 80 PVC as BVMW 1-1 unless slot) slot) slot)
yellowish brown to dark grayish brown 1 4 blank casing otherwise noted
188 Clayey Sand (SC), brown : 100 .
Silty Sand (SM), dark yellowish brown - o
115 and dark grayish brown [
Clayey Sand (SC), dark grayish brown i = 120 ¥ \ Bentonite chips
130 and brown Fallk s
[ A
Poorly Graded Sand with Silt (SP-SM) | 140 ? =
145 [ Do P 8-inch dia
Silty Sand (SM), very dark gray and S [—"" :
165 very dark grayish brown L] 160 <->r‘> f borehole
Clayey Sand (SC), dark gray . — 170 —— E I
175 ) = 175 —— 2.5-inch dia. SCH 80 PVC ‘ 5
185 Silty Sand (SM), dark gray ot 180 N 185 well screen (0.030 slot) Consultants
195 Clayey Sand (SC)vey dark grayish brown = i ; — 105 SITE MAP 2868 PROgZIIE%T‘Z;RK DRIVE
- . . RANCHO CORDOVA, CA 95670
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brown and very dark brown = ( well screen (U. slo
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k\? 8 x 16 Gravel envelope D- Fairman J. Zumbro
=dl NYRL : _
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i L _— . . . . Yap D. Fairman
Clayey Sand (SC), dark grayish brown =t | 2 gz{i 245 well screen (0.030 slot)
g 260 > ooy
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285 . e ¢ >
Sandy Sily (SM), sand is fine F
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— 300 )
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350 igh plasticity T
. L 360 Bentonite chips Drilling Completed By:
Lean Clay (CL), very dark graysih Maggiora Brothers Dirilling, Inc.
brown L { Nov-Dec 2019
380
390 ’}7
400
P \2 BIG VALLEY
420 GROUNDWATER BASIN
Fat Clay (CH), very dark graysih brown (3 S
and very dark gray BE
_— o AS-BUILT
+ i MONITORING WELL
! - 460
o ] ; o CONSTRUCTION
DETAILS: SITE 1
ADIN AIRPORT
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1 | 2 | 3 | 4 | 5 | 6 | 7 8
LITHOLOGIC E-LOGS BVMW 2-1 BVMW 2-2 BVMW 2-3 BVMW 2-4 NORTH CAL NEVA
. . . . RESOURCE CONSERVATION
LOG Latitude (WGS84): 41.2118591 Latitude (WGS84): 41.2118382 Latitude (WGS84): 41.2109506 Latitude (WGS84): 41.2119971 AND
Long|t%1de'(WG884): -121.0286214 Long|t%1de'(WGSB4): -121.0285515 Longltfjde.(WGSS4): -121.0286823 Long|t%1de'(WGSB4): -121.0293786 DEVELOPMENT COUNCIL
RES Elevation in US Survey Feet (NAVD88) Elevation in US Survey Feet (NAVD88)  Elevation in US Survey Feet (NAVD88)  Elevation in US Survey Feet (NAVD88)
° OHM-M % Top of PVC Casing: 4216.18 Top of PVC Casing: 4216.44 Top of PVC Casing: 4213.93 Top of PVC Casing: 4209.62
RES(L) ATERAL Top of Well Vault: 4216.51 Top of Well Vault: 4216.77 Top of Well Vault: 4214.26 Top of Well Vault: 4209.95 ON BEHALF OF:
0 80| 0 40|
OHMM Depth OHMM Flush-mounted,
sp (FT) RES(64N) traffic-rated,
7 MV 8 ° OHM-M % subsurface vault
DESCRIPTION GAMMA RES(16N) DEPTH (FT) 4 ft by 4 ft-wide, DEPTH (FT) DEPTH (FT) 2.0-inch dia. _
o API-GR ™™ o OHM-M @ 6-|nch-tth|c:< . DTW = SCH 40 pvc DEPTH (FT) é.g—lnch dla.C
— O concrete sla 7] ' _ . H 40 PV
Silty Sand, (SM) dark reddish brown L 0 [ 0 =l Noat . ;74;21038 0 —CES 177 blank casing 75— blank casing
Silt and Silt with Sand, (ML) dark 4 = e I e eat cemen ;
reddish brown 20 = = 20— k= N/ sanitary seal 2.0-inch dia. DTW = DTW =
. . P § DTW = 2040 on SCH 40 PVC 27.25 on 19.19' on
Silt, (ML) dark grayish brown é 3 3/4/2020 blank casing 3/4/2020 3/4/2020
40 S . 40 —— o o
Clayey Sand and Lean Clay, (SC) dark O+ 2-inch dia. 50 1 b 2-inch dia. 2-inch dia.
yellowish brown B g/__ L SCH o SCH SCH
K
Silty Sand, (SM) cemented, finely bedded ._..(,4 60 SEN 40 PVC 0 40 PVC 40 PVC
Clayey Sand, (SC) dark brown, cemented, = == well screen 705 N well screen well screen
finely bedded § 80 }i‘? )s 2.5-inch dia. (0.032slot) 75 —— (0.032 slot) (0.032 slot)
Sandy Lean Clay, (CL) dark gray and black ;f SCH 80 PVC Note: .
o blank casing ote: Well materials same
Silt with Sand, (ML) dark gray ( 100 L as BVMW 2-1 unless
A 8sd Cl Gravel (GC !
BEEREYEEY Wgﬁegraég\éesgnd,)(SW) greenish ray #— otherwise noted
)W BW| \Well Graded Gravel with Sand ﬁG S| =
WEREGrE Well Graded Sand with Gravel (SW-SC) T 120 e . .
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Clayey Sand, (SC) dark grayish brown 21 140 ;
= \ . 8-inch dia.
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Well graded Gravel with Sand, (GW) /,
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Silty Sand, (SM) dark grayish brown 5 180 Consultants
2868 PROSPECT PARK DRIVE
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- = o SR B
} -
) | ] ¥
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- - 400 & s} )?
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1 | 3 | 4 | 5 | 6 | 7 8
LITHQLOGIC E-LOGS BYMW 3 BVMW 3-2 BVMW 3-3 BVMW 3-4 RESOUACE CoRSERATION
LOG Latitude (WGSB4): 41.2169400 Latitude (WGS84): 41.2170083 : . Latitude (WGS84): 41.2157230
Longitude (WGS84): -121.1049557 Longitude (WGSBA): -121.1049570 Latitude (WGS84): 41.2157185 | S41. AND
o gitude e Longitude (WGS84): -121.1050902 Longitude (WGS84): -121.1054095 DEVELOPMENT COUNCIL
RES Elevation in US Survey Feet (NAVD88) Elevation in US Survey Feet (NAVD88) Elevation in US Survey Feet (NAVDSS) Elevation in US Survey Feet (NAVD88)
° OHM-M '@ Top of PVC Casing: 4164.41 Top of PVC Casing: 4164.58 ) _y Tob of PVC Casina: 4164.97
Corrected Reference Pt.: 4167.41 . Top of PVC Casing: 4164.02 P o ) ON BEHALF OF:
RES(FL) LATERAL el Corrected Reference Pt.: 4167.58 Top of Well Vault: 4164.36 Top of Well Vault: 4165.31
0 OAMM @ Depth " oAvM Top of Well Vault: 4164.75 Top of Well Vault: 4164.92
sP (FT) RES(64N) . Traffic Box
Depth i MV T ° oHMM % Traffic Box See Detail
(FT) DESCRIPTION GAMMA RES(16N See Detall 2-Sack
o T00) o (16N) %0 2-Sack Sand-Cement Sand-Cement DEPTH (FT) DTV = DEPTH (FT) DTW =
0 API-GR OHM-M DEPTH (FT) Slurry DEPTH (FT) Slurry 0—0 oy 26800 0—0 6.96'on
Silty Gravel, (GM) light yellowish brown Vi 0 . 5——F 17 DTW = 9.80' on 5—o . i — 7 3/4./2020. AvA 3/4'/2020. R,
10 z Tl el B 3542020 20 DTW = 13.90 20 25-inchdia. 5o 2.5-inch dia. e CAL - o
Lean Clay, (CL) trace fine gravel T 20 S 20 —fv S Neat cement %g N 0; .3'14:123-20 %g N ZCHK4O EVC %é bS|CHk40 EVC \\\\"{:?\;
%g Fat C'a?’ (CH . B =an sanitary seal 0 S’é: 40';\/0 """ ca.smg 'an ce?smg
40 Iﬁgaogl Cér);i edL)S);Iliomtsr?g;gygl (SP) § 40 4 . 8-inch dia. 405 —— blank casing 50 2-inch dia. 50 2-inch dia.
43 Z Fat Clay (CH) el | 1A 5] 45 o N SCH N SCH
50 til:! S5l B borehole 2-inch dia. 505 —= 40 PVC 50.5 —/— 40 PVC
| h ljt’” Silty Gravel (GM) T B3 60 3 SCH 55 well screen 55 well screen
6 , I~ ~ 40 PVC (0.032 slot) (0.032 slot)
Lean Clay, (CL) grayish brown <§ % 2.5-inch dia. Note: Well materials same well screen
80 EEEQEEEQEEE; ) ) = 80 \ SCH 80 PVC as BVMW 3-1 unless (0.032 slot)
o ! Silty Sand, (SM) grayish brown {//7‘/& blank casing otherwise noted
L 100 ’/& : 100
= ST N Bentonite chips Traffic Box Detail
=t | 120 A 60"
= R 13 .
Lean Clay, Lean Clay with Gravel, and === 140 v 8 x 16 Gravel envelope Native Ground E
Lean Chlzy with Sand, (CL) gray and ,;- 1 \) S 2 5.inch dia. SCH 80 PVC "
grayish brown L1 Y=l .O-inch dia. Z
‘é;g 160 s’?:\ well screen (0.030 slot)
3 <] Traffic Box 60" ( E I
£ 180 y ’5{/ 185 Consultants
‘; / 1 185.5 2868 PROSPECT PARK DRIVE
. . — SUITE 400
195 {l/ 54 = 200— ; E 193 S— RANCHO CORDOVA, CA 95670
=7 ﬁ Clayey Gravel, (GC) dark gray o (916)631-4500
215 BEaEaa 8 ]
Lean Clay with Sand and Lean Clay = 220 = 5 DESIGNED: CHECKED:
with Gravel, (CL) dark brown = D. Fairman J. Zumbro
235 Clayey Gravel (GC) £ DRAWN: REVIEWED:
240 240 ? SITE MAP F.Olson / V. Yap D. Fairman
e 260 g
Clayey Sand, (SC) brown
i 280
3
305 300
2 320 / 5+ pak
® MW 3
= g :
i 340— (] : Date: 4/13/2021
Lear? Clay anq Lean Clay with Sanf!, (CL) _? t);\\ \+——Bentonite chips —
blueish gray, light gray, and brownish gray - 360 P Drilling Completed By:
;Ss i 1 4 Maggiora Brothers Drilling, Inc.
] 14 Jan-Feb 2020
3 380 k ]
395 “-;JHE :i 200 J
bl it e
1o { ;!" Silty Gravel, (GM) grayish brown and BIG VALLEY
;i ':EE !IE: reddish brown 420 GROUNDWATER BASIN
alld M9
430 —
Sandy L Clay, (CL) light
440 W andy Lean Clay, ( ' ) light gray 440 AS-BUILT
450 "7 Clayey Sand, (SC) light gray 1]
460 Silt, (ML) bluish gray 460 MONITORING WE LL
470 Gravelly Lean Clay, (CL) light bluish gray ] 470 CONSTRUCTION
DETAILS: SITE 3
*Corrected reference point elevation should be used for water level measurements and accounts for horizontal offset and curvature ROADS 87 & 90
of casing.
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1 | 2 | 3 | 4 | 5 | 6 | 7 8
LITHOLOGIC E-LOGS BVMW 4-1 BVMW 4-2 BVMW 4-3 BVMW 4-4 L JORTHCALNEVA
LOG Latitude (WGS84): 41.2029277 Latitude (WGS84): 41.2029353 Latitude (WGS84): 41.2029911 Latitude (WGS84): 41.2035397 AND
Longitude (WGS84): -121.1586996 Longitude (WGS84): -121.1587904 Longitude (WGS84): -121.1578593 Longitude (WGS84): -121.1578433 DEVELOPMENT COUNCIL
RES Elevation in US Survey Feet (NAVD88) Elevation in US Survey Feet (NAVD88)  Elevation in US Survey Feet (NAVD88)  Elevation in US Survey Feet (NAVD88)
° OHM-M  *¥ Top of PVC Casing: 4152.40 Top of PVC Casing: 4152.73 Top of PVC Casing: 4152.33 Top of PVC Casing: 4161.32
RES(FL) ATERAL Top of Well Vault: 4152.73 Top of Well Vault: 4153.06 Top of Well Vault: 4152.66 Top of Well Vault: 4161.65 ON BEHALF OF:
0 80| b Annana 550
OHMM Depth OHMM Flush-mounted,
sp (FT) RES(64N) traffic-rated,
B0 ns 120 [0 650
A% OHM-M subsurface vault
D(I(EEI)'t)h DESCRIPTION GAMMA RES(16N) DEPTH (FT 4 ft by 4 ft-wide, DEPTH (FT) DEPTH (FT)
" APIGR ™| OHM-M (FT) 6-inch-thick DEPTH (FT) 0 — .= 2.0-inchdia.
0 — O concrete slab 0 — [ = d) — SCH 40 PVC
Poorly Graded Sand with Gravel (SP) LT 0 L] ] 0 gl L SR =N B blank casing
10 Lean Clay, (CL) brown and dark { 7 s 11 b e Neqt cement i E DTW = 22.47' E DTW = 22.19' 21 —— =
20 grayish brown { 20 4 20 = = sanitary seal 29 B N on 3/4/2020 21 —— \/_ on 3/4/2020 \/_ DTW =31.32"
20 Fat Clay, (CH) black _ § Yl DTW = 29.62' 2.0-inch dia. 2.0-inch dia. on 3/4/2020
Lean Clay, (CL) black, light brownish s; 40 on 3/4/2020 SCH 40 PVC SCH 40 PVC
gray, light yellowish brown )} q 44 —— blank casing 45 —— blank casing 55
20 Silt, (ML) light yellowish b 9 S
2 Bosry G edygag‘gls o by 60— 54 2-inch dia. 2-inch dia. o
85 Lean Clay, édark yeIIOW|sh brown Qt é SCH 60 SCH 73 2-inch dia.
70 Eloao;ley %r%v%l Sgd Ef'rﬁﬂﬁf%‘?gly(sp) T N 40 PVC 80 40 PVC SCH
- i 745 ——
gg Lelan ECM gray|sr}1brown A ; 80 ) 2.5-inch dia. e —— well screen 805 N\ well screen 93 40 PVC
85 Silty Sand, (SM) grayish brown g \ SCH 80 PVC (0.032 slot) : (0.032slot) 935 AN well screen
Volcanic ash, white, quartz and } J blank casing ) 90 — ’ — (0.032 slot)
glass-rich, trace basalt fragments 4 100 Note: Well materials same 101
106 Interbedded Sand and Gravel, (SP), i3 g l as BVMW 4-1 unless
114 (GP), and (GC), angular Gravel up to 1" 1 =T 5 o otherwise noted
120
L i - 8-inch dia.
S
—t borehole
3 140 R
Basalt, black, with quartz phenocrysts, e T~
trace olivine Zs ER=3
B
{ 160 { 4
179 180 ) P G E I Consultants
kI?lasalt layers wntr] mtgrbedgled, baked f%s—- P SITE M AP 2868 PROSPECT PARK DRIVE
ue clay and white diatomite 3 SUITE 400
193 Silty Sand, (SM) grayish brown,fine to 4 A RANCHO CORDOVA, CA 95670
205 coarse grained 5 q 200 (916)631-4500
220 DESIGNED: CHECKED:
D. Fairman J. Zumbro
[ ¢ DRAWN: REVIEWED:
240 \ F. Olson / V. Yap D. Fairman
=—Bentonite chips
Lean Clay, (CL) very dark graysih L] P 260
brown, dark gray, and gray
lP 3— 280
i é 300
310 T
i; 320
Fat Clay, (CH) dark and very dark T
greenish gray and greenish black - E 340 Date: 4/13/2021
iy
g
323 Clayey Sand, (SC) dark greenish gray > 360—] Drilling Completed By:
365 Well Graded Sand with Gravel, (SW) black 4 Maggiora Brothers DriIIing, Inc.
Clayey Sand, (SC) black 370 8x16G | |
375 Lean clay to Lean Clay with Sand, (CL) 3 } 380—1| X ravel envelope Nov 2019
385 very dark gray 2 385 f ;
. > 2.5-inch dia. SCH 80 PVC
Poorly Graded Sand with Gravel, (SP) < well screen (0.020 slot)
gray, gravel is fine, rounded “} j3 400 I
412 3 : BIG VALLEY
415 2.5-inch dia. SCH 80 PVC
Organic Silt, (OH) oily texture, dark )t 420— 425 blank casing GROUNDWATER BASIN
olive brown, black, with some } — 429 ——
interbedded dark gray Clayey Sand
440— AS-BUILT
445
450 o o oy ; 7 MONITORING WELL
at Clay, very dark gray ES
460 3 460
< B Bentonite chips CONSTRUCTION
¢
Lean Clay with Sand, (CL) very dark gray [ =)’/ 480— DETAI LS: SITE 4
s < - LOOKOUT CEMETERY
£00 Fat Clay, (CH) dark greenish gray 500 500
DRAWING 4
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1 | | 3 | 4 5 6 | 7 8
LOG Latitude (WGS84): 41.1218808 Latitude (WGS84): 41.1219508 Latitude (WGS84): 41.1211843 Latitude (WGS84): 41.1205603
Longitude (WGS84): -121.1338666 Longitude (WGS84): -121.1338622 Longitude (WGS84): -121.1366445 Longitude (WGS84): -121.1339942
RES Elevation in US Survey Feet (NAVD88) Elevation in US Survey Feet (NAVD88) Elevation in US Survey Feet (NAVD88) Elevation in US Survey Feet (NAVD88)
0 140
OHM-M Top of PVC Casing: 4128.72 Top of PVC Casing: 4128.59 Top of PVC Casing: 4131.40 Top of PVC Casing: 4129.90
RES(FL) LATERAL Top of Well Vault: 4129.05 Top of Well Vault: 4128.92 Top of Well Vault: 4131.73 Top of Well Vault: 4130.23
o " " 0
OHM-M Depth OHM-M Flush-mounted,
sp (FT) RES(64N) traffic-rated,
Depth Faz20 MV 340 o OHMM subsurface vault
(FT) DESCRIPTION GAMMA RES(16N) DEPTH (FT) 4 ft by 4 ft-wide, DEPTH (FT) DEPTH (FT) DEPTH (FT)
APIGR ™ 0 OHMM @ 6-inch-thick ]
0 Clayey Gravel, (GC) very pale brown I 0 0 —BRs— T concrete slab 0 — LR 35 0~ hEs --n 2.0-inch dia. 2.0-inch dia. FUNDED BY:
18 Fat Clay, (CH) very pale brown = R DTW = 7.13' M pTw=7.10" SCH 40 PVC SCH 40 PVC
r R on 3/4/2020 on 3/4/2020 blank casing blank casing
20 A 20 —— 20— o 20 DTW = 26.58" DTW = 25.23
Lean Clay and Lean Clay with Sand, [ § S 2.0-inch dia. . = 2£9.
(CL) dark greenish gray L l 40 L g:;i;?’giz} SCH 40 PVC on 3/4/2020 on 3/4/2020
3 T 40 —T *T****** blank casing
50 T 2-inch dia.
- 60 L 575 — SCH 55 . . .
Fat Clay and Sandy Fat Clay, (CH) dark H : = 65 40 PVC 65 2-inch dia. 2-inch dia.
greenish gray, becomes black at 75 ft —_| P 2.5-inch dia. well screen 85 SCH SCH
B 80 &T\ k SCH 80 PVC 85 (0.032 slot) 855 40 IlI’VC 40 PVC
- = " . ; : well screen
% Sandy Silt, (ML) black ] B blank casing 05— 2.0-inchdia.  ga5 \ (0,032 slot Enée(l)lsszcr;;r;
100 i — 100 NS i SCH 40 PVC 100 )
L EEEEERYRNES 115 ; i
Silty Sand, (SM) greenish gray to 110, 11151_; % blank casing
then becomes weak red and reddish grey — 120 i oy —

130 H = e 120 PROJECT ENGINEER:
Sandy Lean Clay, (CL) very dark 5 Note: Well materials same )
greenish gray and black 140 as BVMW 5-1 unless

]gg Silt, (ML) black =] otherwise noted
Fat Clay, (CH) dark bluish gray ;:_ 160

1;(5) Sandy Lean Clay, (CL) bluish black = = . 8-inch dia.

180 7%,,,,,,,,,, borehole
Clayey Sand, (SC) bluish black to = SITE MAP Consultants
black, possible chert at 200 ft 2868 PROSPECT PARK DRIVE
200 /] S— _— CHO gggDEoA\fX CA 95670
— £ N RAN ,

215 Clayey Gravel with Sand, (GC) black, L ( MW 5- 2 | (916)631-4500

220 gravel is fine grained 220 t : = 3
Lean Clay, Lean Clay with Sand, and -

Gravely Lean Clay, (CL) bluish gray
ANRE N
250 s Y ELAREEER ' -
= 260 DRAWN: REVIEWED:
é F.Olson / V. Yap D. Fairman
% 280
h N\ Bentonite chips
‘,} 4
; 300
T T
Fat Clay, (CH) greenish gray, dark =
greenish gray, and gray .} (
:) 340
21
360 5
Date: 4/13/2021
n 380
EEEEm 7777}%77777 Drilling Completed By:
400 Maggiora Brothers Dirilling, Inc.
410 = I Dec 2019 - Jan 2020
T 420 -2
Lean Clay, (CL) dark gray, grayish 440 %
green, dark greenish gray, olive gray, 5 BIG VALLEY
gray, very dark grayish brown i —REHTTT 457 GROUNDWATER BASIN

- 80— 485 AS-BUILT
Cl Sand, (SC) black = 1 —

495 Si: ;esyan:" (S:A) b:acic 0 ool 8 x 16 Gravel envelope MONITORING WELL

505 ' || ) )

Sandy Lean Clay and Lean Clay with =g ( N \i‘ agﬁlzzreiﬁ-(gggoss?oi’)\/c CON STRUCTION
Sand, (CL) black and dark gray =r 2 . .

e . se0— Y] DETAILS: SITE 5
Silty Sand, (SM) black ) .

228 Clayey Sand, (SC) very dark grayish brown 540 ggg 2.5-inch dia. SCH 80 PVC B I E B E R
Lean Clay, (CL) dark olive gray , olive = >f> r’ 544 blank casing

h i : g
555 gray and greenish gray 555 Bentonite chips DRAWING 5
1 l 3 l 4 5 6 7 114
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regulatory based requirements, there is flexibility among the various methodologies
available to meet the DQOs based upon professional judgment (local conditions or
project needs).

At a minimum, for each monitoring site, the following information or procedure should
be collected and documented:

e Long-term access agreements. Access agreements should include year-round site
access to allow for increased monitoring frequency.

e A unique identifier that includes a general written description of the site
location, date established, access instructions and point of contact (if necessary),
type of information to be collected, latitude, longitude, and elevation. Each
monitoring location should also track all modifications to the site in a
modification log.

PROTOCOLS FOR MEASURING GROUNDWATER LEVELS

This section presents considerations for the methodology of collection of groundwater
level data such that it meets the requirements of the GSP Regulations and the DQOs of
the specific GSP. Groundwater levels are a fundamental measure of the status of
groundwater conditions within a basin. In many cases, relationships of the
sustainability indicators may be able to be correlated with groundwater levels. The
quality of this data must consider the specific aquifer being monitored and the
methodology for collecting these levels.

The following considerations for groundwater level measuring protocols should ensure
the following:

e Groundwater level data are taken from the correct location, well ID, and screen
interval depth

e Groundwater level data are accurate and reproducible

e Groundwater level data represent conditions that inform appropriate basin
management DQOs

e All salient information is recorded to correct, if necessary, and compare data

e Data are handled in a way that ensures data integrity

California Department of Water Resources
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General Well Monitoring Information

The following presents considerations for collection of water level data that include
regulatory required components as well as those which are recommended.

California Department of Water Resources

Groundwater elevation data will form the basis of basin-wide water-table and
piezometric maps, and should approximate conditions at a discrete period in
time. Therefore, all groundwater levels in a basin should be collected within as
short a time as possible, preferably within a 1 to 2 week period.

Depth to groundwater must be measured relative to an established Reference
Point (RP) on the well casing. The RP is usually identified with a permanent
marker, paint spot, or a notch in the lip of the well casing. By convention in open
casing monitoring wells, the RP reference point is located on the north side of the
well casing. If no mark is apparent, the person performing the measurement
should measure the depth to groundwater from the north side of the top of the
well casing.

The elevation of the RP of each well must be surveyed to the North American
Vertical Datum of 1988 (NAVDS8S8), or a local datum that can be converted to
NAVDS88. The elevation of the RP must be accurate to within 0.5 foot. It is
preferable for the RP elevation to be accurate to 0.1 foot or less. Survey grade
global navigation satellite system (GNSS) global positioning system (GPS)
equipment can achieve similar vertical accuracy when corrected. Guidance for use
of GPS can be found at USGS http://water.usgs.gov/osw/gps/. Hand-held GPS
units likely will not produce reliable vertical elevation measurement accurate
enough for the casing elevation consistent with the DQOs and regulatory
requirements.

The sampler should remove the appropriate cap, lid, or plug that covers the
monitoring access point listening for pressure release. If a release is observed, the
measurement should follow a period of time to allow the water level to
equilibrate.

Depth to groundwater must be measured to an accuracy of 0.1 foot below the RP.
It is preferable to measure depth to groundwater to an accuracy of 0.01 foot. Air
lines and acoustic sounders may not provide the required accuracy of 0.1 foot.

The water level meter should be decontaminated after measuring each well.

7
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Where existing wells do not meet the base standard as described in the GSP Regulations
or the considerations provided above, new monitoring wells may need to be
constructed to meet the DQOs of the GSP. The design, installation, and documentation
of new monitoring wells must consider the following:

California Department of Water Resources

Construction consistent with California Well Standards as described in Bulletins
74-81 and 74-90, and local permitting agency standards of practice.

Logging of borehole cuttings under the supervision of a California Professional
Geologist and described consistent with the Unified Soil Classification System
methods according to ASTM standard D2487-11.

Written criteria for logging of borehole cuttings for comparison to known
geologic formations, principal aquifers and aquitards/aquicludes, or specific
marker beds to aid in consistent stratigraphic correlation within and across
basins.

Geophysical surveys of boreholes to aid in consistency of logging practices.
Methodologies should include resistivity, spontaneous potential, spectral
gamma, or other methods as appropriate for the conditions. Selection of
geophysical methods should be based upon the opinion of a professional
geologist or professional engineer, and address the DQOs for the specific
borehole and characterization needs.

Prepare and submit State well completion reports according to the requirements
of §13752. Well completion report documentation should include geophysical
logs, detailed geologic log, and formation identification as attachments. An
example well completion as-built log is illustrated in Figure 2. DWR well
completion reports can be filed directly at the Online System for Well
Completion Reports (OSWCR) http://water.ca.gov/oswcr/index.cfm.

8
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NORTHERN DISTRICT L
PROJECT DPLA Driling Contract STATE WELL NUMBER 17NO1E24A002M 17NO1E24A003M 17NO1E24A004M 17NO1E24A005M
FEATURE /UsE  Multi-Completion Manitoring Well LOCAL IDENTIFICATION 24A2-Deep | 24A3 - Inter D: 24A4 - Inter Shallow | 24A5- Shallow
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2 AND REMARKS EE § glug
S8 35| & . a
1 Concrete slab (4'x4'x.57
1 A0SR w acmat sardy i it s gimvel
T tannish-brown sandy st with gravel up to Cement Slurry Sanitary Seal
1 composed of quarts, sandstove, induukmnc'raqs
Sit grading 1o poory indurated sisto
1 (4060) SP:Poory Graced Sand w Gravel. coarse 18" Borehole
J orain sand wih increasing amount of gravel (up 0 27)
100~ in lower marval -100
4 (60125 MLSI w Sand. poorty gradea saragrans, Bsnvnle See!
llr\ ulumMDhsﬂcﬂ «clay subanguiar
andesiic and rhyoiiic rock fragment
o 108'10 120 e trens SRI#8 Sand
200 (125-140) CL:Lean Clsy. whieltan dafomaceous clay 5
YL o sency ey 0,0
(120-200) GM-Sikty Gravel, silty grave! with sand, 00 2.5" Schedule 80 PVC Flush v
3 ooy g gl sP1a Threaded Blank Casing, 20' e 3
| srace gravel to medium graa sand grains win 0" Screened Interval (0.030 slot). -~
| tannish-brown sinciey matrk SPISY centralizers, and 20" callar with <
300 3 (200:470) SP-Pooy Graed Sand w Gravel,cosrse 8 8 8]
b 16 madum grade gravel, maderate'y graded ol’o_ PR
] subanguls fo subrounded black. cark gray. minorred |5 £ nfonite Seal
4 andesitic sand ar > B s 3
]
] epre] "
E a2 SRI# Sand =i
400 2% 01 -400 —p— [
0,0, =
00 25" Schedule 80 PVC Flush
(470-500') GP Poory Graded Gravel w Sand, peboie  \[3 , O Threaded Blank Casing, 2 each 10" E
g’“‘“m:'n"w"".:mm, L ik ) o 0 Screened Interval 0.030 slot),
decroasing gravel and incroasing sand witn depth % 2 % ceniralizers, and 20" cellar with = i wm
200 8 endcap _s00 b
0O
S

- = m

1% Eu:&'

Bt idl

T

YT

. | ’ﬂT’mI ) ,(.‘HPHFT::“""% B ” ||<

t
%.
N
S
1
+ gt
= i mai
=g ¥
Y
¥
i E
k et
st
T
{ |
7 T
L

LA
o

i ]
11

A

=
L
Y

=
b+

AJ\J'V“‘-"U“‘*'-‘"
@

i

Eugh Y

Qa: Alluvium

Geologic Legend:[um; Modesto Formation

QTm: Tuff Breccia
Ts: Sutter Formation

Tt Tuscan Formation
Tupwvi: Upper Princeton Valley Fill

Prepared By:

R. Hull Date:

2/22/2013

File Name & Location:

R

DRILLING\2_ Log|

Figure 2 — Example As-Built Multi-Completion Monitoring Well Log
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Measuring Groundwater Levels

Well construction, anticipated groundwater level, groundwater level measuring
equipment, field conditions, and well operations should be considered prior collection
of the groundwater level measurement. The USGS Groundwater Technical Procedures
(Cunningham and Schalk, 2011) provide a thorough set of procedures which can be
used to establish specific Standard Operating Procedures (SOPs) for a local agency.
Figure 3 illustrates a typical groundwater level measuring event and simultaneous
pressure transducer download.

Figure 3 — Collection of Water Level Measurement and Pressure Transducer
Download

The following points provide a general approach for collecting groundwater level
measurements:

e Measure depth to water in the well using procedures appropriate for the
measuring device. Equipment must be operated and maintained in accordance
with manufacturer’s instructions. Groundwater levels should be measured to the
nearest 0.01 foot relative to the RP.

e For measuring wells that are under pressure, allow a period of time for the
groundwater levels to stabilize. In these cases, multiple measurements should be
collected to ensure the well has reached equilibrium such that no significant
changes in water level are observed. Every effort should be made to ensure that a
representative stable depth to groundwater is recorded. If a well does not
stabilize, the quality of the value should be appropriately qualified as a
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questionable measurement. In the event that a well is artesian, site specific
procedures should be developed to collect accurate information and be protective
of safety conditions associated with a pressurized well. In many cases, an
extension pipe may be adequate to stabilize head in the well. Record the
dimension of the extension and document measurements and configuration.

The sampler should calculate the groundwater elevation as:

GWE = RPE — DTW
Where:

GWE = Groundwater Elevation

RPE = Reference Point Elevation

DTW = Depth to Water
The sampler must ensure that all measurements are in consistent units of feet,
tenths of feet, and hundredths of feet. Measurements and RPEs should not be
recorded in feet and inches.

Recording Groundwater Levels

The sampler should record the well identifier, date, time (24-hour format), RPE,
height of RP above or below ground surface, DTW, GWE, and comments
regarding any factors that may influence the depth to water readings such as
weather, nearby irrigation, flooding, potential for tidal influence, or well
condition. If there is a questionable measurement or the measurement cannot be
obtained, it should be noted. An example of a field sheet with the required
information is shown in Figure 4. It includes questionable measurement and no
measurement codes that should be noted. This field sheet is provided as an
example. Standardized field forms should be used for all data collection. The
aforementioned USGS Groundwater Technical Procedures offers a number of
example forms.

The sampler should replace any well caps or plugs, and lock any well buildings or
covers.

All data should be entered into the GSA data management system (DMS) as soon
as possible. Care should be taken to avoid data entry mistakes and the entries
should be checked by a second person for compliance with the DQOs.

California Department of Water Resources 11
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STATE OF CALIFORNA
THE RESOURCES AGENCY
DEPARTMENT OF WATER RESOURCES

WELL DATA
REFERENCE
]
STATE WELL NUMBER COUNTY POINTELEy. | MEASURING AGENCY
DWR
NO MEASUREMENT QUESTIONABLE MEASUREMENT
0. Measurement discontinued 0. Caved or deepenad
1. Pumping 1. Pumping
2. Pump house locked 2. Nearby pump operating
3. Tape hung up 1. Casing leaky or wet
4. Can't gat tape in casing 4. Pumped recently
5. Unable to locate well 5. Air or pressure gauge measuremant
5. Well has been destroyed 6. Other
7. Special 7. Recharge operation at or nearby well
B. Casing leaky or wet 2. Qilin casing
9. Temporarily inaccessible
DATE N | Q | TAPE AT | TAFEAT RPtoWS |OBSR COMMENTS

M M RP W5 VR

DWR 1213

Figure 4 — Example of Water Level Well Data Field Collection Form

California Department of Water Resources 12

122



December 2016 Groundwater Monitoring Protocols, Standards, and Sites BMP

Pressure Transducers

Groundwater levels and/or calculated groundwater elevations may be recorded using
pressure transducers equipped with data loggers installed in monitoring wells. When
installing pressure transducers, care must be exercised to ensure that the data recorded
by the transducers is confirmed with hand measurements.

The following general protocols must be followed when installing a pressure transducer
in a monitoring well:

The sampler must use an electronic sounder or chalked steel tape and follow the
protocols listed above to measure the groundwater level and calculate the
groundwater elevation in the monitoring well to properly program and reference
the installation. It is recommended that transducers record measured
groundwater level to conserve data capacity; groundwater elevations can be
calculated at a later time after downloading.

The sampler must note the well identifier, the associated transducer serial
number, transducer range, transducer accuracy, and cable serial number.

Transducers must be able to record groundwater levels with an accuracy of at
least 0.1 foot. Professional judgment should be exercised to ensure that the data
being collected is meeting the DQO and that the instrument is capable.
Consideration of the battery life, data storage capacity, range of groundwater
level fluctuations, and natural pressure drift of the transducers should be
included in the evaluation.

The sampler must note whether the pressure transducer uses a vented or non-
vented cable for barometric compensation. Vented cables are preferred, but non-
vented units provide accurate data if properly corrected for natural barometric
pressure changes. This requires the consistent logging of barometric pressures to
coincide with measurement intervals.

Follow manufacturer specifications for installation, calibration, data logging
intervals, battery life, correction procedure (if non-vented cables used), and
anticipated life expectancy to assure that DQOs are being met for the GSP.

Secure the cable to the well head with a well dock or another reliable method.
Mark the cable at the elevation of the reference point with tape or an indelible
marker. This will allow estimates of future cable slippage.

The transducer data should periodically be checked against hand measured
groundwater levels to monitor electronic drift or cable movement. This should
happen during routine site visits, at least annually or as necessary to maintain
data integrity.
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e The data should be downloaded as necessary to ensure no data is lost and
entered into the basin’s DMS following the QA/QC program established for the
GSP. Data collected with non-vented data logger cables should be corrected for
atmospheric barometric pressure changes, as appropriate. After the sampler is
confident that the transducer data have been safely downloaded and stored, the
data should be deleted from the data logger to ensure that adequate data logger
memory remains.

PROTOCOLS FOR SAMPLING GROUNDWATER QUALITY

The following protocols can be incorporated into a GSP’s monitoring protocols for
collecting groundwater quality data. More detailed sampling procedures and protocols
are included in the standards and guidance documents listed at the end of this BMP. A
GSP that adopts protocols that deviate from these BMPs must demonstrate that the
adopted protocols will yield comparable data.

In general, the use of existing water quality data within the basin should be done to the
greatest extent possible if it achieves the DQOs for the GSP. In some cases it may be
necessary to collect additional water quality data to support monitoring programs or
evaluate specific projects. The USGS National Field Manual for the Collection of Water
Quality Data (Wilde, 2005) should be used to guide the collection of reliable data. Figure
5 illustrates a typical groundwater quality sampling setup.

Figure 5 — Typical Groundwater Quality Sampling Event
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Tentative GSP and Meeting Schedule
Proposed to the Big Valley Groundwater Advisory Committee (BVAC) on
May 5, 2021

The intent of this document is to outline the meeting schedule of the Big Valley Groundwater
Basin Advisory Committee (BVAC) in their effort to recommend a Groundwater Sustainability
Plan (GSP) to the two Groundwater Sustainability Agencies (GSAs). This schedule outlines the
anticipated remaining meetings for this effort (starting with the June 2, 2021, meeting). As of this
date, the BVAC has “set aside” GSP Chapters One through Six. These “set aside” chapters will
be considered again by the BVAC at one or more future meetings (starting with the October 6,
2021, meeting), after the entire draft GSP has been prepared. These “set aside” chapters are
available on the project website: https://bigvalleygsp.org

The meeting dates and content indicated below are subject to change. Please visit the project
website for the most current meeting information. In addition to the meetings listed below, a
“special meeting” of the BVAC may be scheduled at any time. The agenda for any such special
meeting will be published on the project website and posted in accordance with the Brown Act.

This schedule does not introduce all of the content that will be presented for any particular
BVAC meeting. The intent of this document is to list, as accurately as possible, specific dates
when it is anticipated that the various chapters of the GSP will be presented to the BVAC and
public. Again, this schedule will be updated/confirmed as necessary.

The meeting dates provided below are followed by a “notes” section that further explain the
anticipated review process and schedule. Dates presented in italics, on the second page of this
document, after the dashed line, describe the steps required after BVAC involvement (i.e. after
the BVAC has made a recommendation to the two GSAs).

Big Valley Groundwater Basin (BVAC) meeting dates:

May 5. 2021 — Present Revised Draft Chapters 7 (Sustainable Management Criteria) to set
aside; Introduce Public Draft Chapter 8 (Monitoring Networks), Start comment period for Public
Draft Chapter 8

June 2, 2021 — Discuss revisions to Chapter 8; Introduce Public Draft Chapters 9 and 10
(Projects and Management Actions and Implementation Plan); Start comment period for Public
Draft Chapters 9 and 10

July 7, 2021 — Present Revised Draft Chapter 8 to set aside; Discuss revisions to Chapters 9 and
10; Introduce Public Draft Chapters 11-13 (Notice and Communications, Interagency
Agreements, & Reference List); Start comment period for Public Draft Chapters 11-13

August 4, 2021 — Present Revised Draft Chapters 9 and 10 for BVAC to set aside; Discuss
revisions to Chapters 11-13
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May 5, 2021
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September 1, 2021 — Present Revised Draft Chapters 11-13 for BVAC to set aside; Discuss
additional revisions to all chapters previously set aside

October 6, 2021 — Present Revised Draft of Entire GSP; BVAC vote to recommend approval
of “Draft GSP” (all Revised Draft Chapters) to GSAs

November 3, 2021 — special meeting if necessary
December 1, 2021 — special meeting if necessary

NOTES:

e The schedule above allows two months for each Chapter, including Chapters identified as
requiring high input from stakeholders (i.e. Sustainable Management Criteria, Projects
and Management Actions), to allow time for comments to be received and incorporated.
This schedule references only the progression of the review of the individual Chapters of
the GSP. In actuality, it is anticipated that some components of the GSP will be discussed
at meetings prior to the date on which the associated Chapter is fully prepared and
formally introduced. Discussion on additional information outside of the GSP chapters
may also occur during the BVAC meetings. Those interested should consult the pertinent
agenda.

e Meetings will be conducted at either the Adin Community Center (605 Highway 299,
Adin, CA 96006) or at the Veterans Memorial Hall in Bieber (657-575 Bridge Street,
Bieber, CA 96009). Please consult the appropriate agenda prior to any meeting.

e The meeting time for the above regularly scheduled meetings will be 2:00 p.m.

The GSA meeting dates proposed below are hypothetical, as they have not been approved by the
GSAs. The dates are intended to present possible meeting dates, recognizing that the approved
“Final GSP” must be submitted to the DWR by January 31, 2022.

October 19, 2021 — The Draft GSP will be presented to the two GSAs (Board packet to be
available October 8, 2021), the two GSAs initiate a comment period for the “Public Draft GSP”
and approve publication of a “Notice of Intent to Adopt the Big Valley Groundwater Basin
Groundwater Sustainability Plan” no earlier than 90 days from Notice.

December 3, 2021 (45 days) — End of the comment period for the Public Draft GSP; potential
Board agenda item for GSAs to discuss comments/edits; begin incorporation of comments for
GSA approval of “Revised Draft GSP”

January 18, 2022 — Conduct public hearings for approval of the Final GSP by both GSAs (and

direction to submit the Final GSP to the Department of Water Resources (DWR) by the January
31, 2022 deadline (public hearing)
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